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statistical differences were observed, however these differences 
over the first 52 weeks of treatment were small and not deemed 
by the investigators as having major clinical importance. Both the 
5 mg IR daily and the 35 mg OaW DR regimens were well toler-
ated, and the overall frequency of adverse events was similar.
Conclusions: Risedronate 35 mg OaW DR, whether taken before 
or after breakfast, provided similar efficacy and tolerability to 
risedronate 5 mg IR taken daily per the label.
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P101 - GREATER CHILDHOOD VIGOROUS PHYSICAL 
ACTIVITY IS ASSOCIATED WITH IMPROVED  
STRUCTURAL PARAMETERS AND VOLUMETRIC  
DENSITY AT THE FEMORAL NECK
Z. A. Cole 1,*, N. Harvey 1, M. Kim 1, H. Inskip 1, K. Godfrey 1, E. 
Dennison 1, U. Ekelund 2, N. Wareham 2, C. Cooper 1 and South-
ampton Women’s Survey Study Group
1MRC Epidemiology Resource Centre, Southampton University, 
Southampton, 2MRC Epidemiology Unit, Cambridge University, 
Cambridge, United Kingdom

Aims: To explore the relationships between objectively measured 
physical activity and hip geometry, strength and volumetric den-
sity at 6 years old.
Methods: Children were recruited at 6 years old from the South-
ampton Women’s Survey. They underwent measurement of bone 
mass by DXA (Hologic), including hip structure analysis (HSA), 
and by pQCT at the tibia (Stratec). Physical activity (PA) was as-
sessed by accelerometry (Actiheart, Cambridge Neurotechnology 
Ltd, Cambridge, UK) for 7 continuous days.
Results: There were 215 children with PA data who underwent a 
DXA scan and of these 49 children also underwent pQCT assess-
ment. Mean daily time spent in vigorous activity (VPA) was posi-
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P100 - EFFECT OF A DELAYED-RELEASE RISEDRONATE 
35 MG ONCE-A-WEEK FORMULATION TAKEN WITH OR 
WITHOUT BREAKFAST ON BMD
M. R. McClung 1,*, J. R. Zanchetta 2, C. L. Benhamou 3, A. Balske 

4, J. Sarley 5, R. R. Recker 6

1Oregon Osteoporosis Center, Portland, 4Procter & Gamble Com-
pany, 5Warner Chilcott, Mason, 6Creighton University, Oma-
ha, United States, 2IDIM, Buenos Aires, Argentina, 3INSERM,  
Orleans, France

Aims: Oral bisphosphonates must be taken on an empty stomach 
at least 30 to 60 minutes before first food or drink. To address this 
restriction on food, a novel delayed release (DR) formulation of 
risedronate (RIS) 35 mg once-a-week (OaW) that can be taken 
with or without breakfast has been developed. One year efficacy 
and safety results of this new formulation are presented.
Methods: This phase III study was designed to test the non-infe-
riority, based on the percent change in lumbar spine BMD from 
baseline at Endpoint (last observation carried forward at Week 52), 
of the RIS 35 mg OaW DR formulation taken before or after break-
fast compared to the RIS 5 mg daily immediate release (IR) dose 
taken per label. Participants were postmenopausal women at least 
50 years of age, ≥ 5 years since last menses, with a lumbar spine (LS) 
or total hip BMD corresponding to a T-score<-2.5 or a T-score<-
2.0 and at least one prevalent vertebral fracture (T4 to L4). Patients 
were randomly assigned to RIS 35 mg OaW DR following breakfast 
(FB) (n=307), or RIS 5 mg IR daily (n=307) or RIS 35 mg OaW DR 
at least 30 minutes before breakfast (BB) (n=308).
Results: At 52 week endpoint, the mean percent change in lum-
bar spine BMD was 3.1% (95% CI, 2.71% to 3.53%) in the 5 mg 
IR daily group, 3.4% (95% CI, 2.94% to 3.77%) in the 35 mg 
DRFB group and 3.4% (95% CI, 3.01% to 3.82%) in the 35 mg 
DRBB group. The mean difference (95% CI) between IR - DRBB 
was -0.296% (-0.873, 0.281) and between IR - DRFB was -0.233% 
(-0.816, 0.349). Because the upper limit of the 95% 2-sided CI of 
the treatment differences did not exceed the pre-defined non-infe-
riority margin of 1.5% (chosen based on data from previous stud-
ies), the RIS 35 mg OaW DR formulation, whether taken before 
or after breakfast, was shown to be non-inferior to the 5 mg IR 
daily. The mean percent changes in BMD in the hip regions were 
similar across groups. The magnitude of bone turnover marker 
response (NTX, CTX, and BAP) was similar across groups; some 
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tively associated with femoral neck and intertrochanteric section 
modulus (r=0.23, p=0.001; r=0.23, p=0.001 respectively), cross 
sectional area (CSA) (r=0.26, p=0.0002; r=0.24, p=0.0009) and 
cortical thickness (r=0.17, p=0.02; r=0.19, p=0.009). These rela-
tionships were independent of maternal and childhood dietary, 
lifestyle and anthropometric factors. Similar associations for VPA 
with section modulus (r=0.17, p=0.02) and CSA (r=0.16, p=0.02) 
were observed at the femoral shaft. In the subset that underwent 
pQCT, VPA was positively related to cortical volumetric bone 
mineral density (r=0.29, p=0.05).
Conclusions: Higher levels of vigorous physical activity in child-
hood are associated with increased femoral neck strength, both 
in terms of geometric shape and volumetric mineral density. 
This work supports the notion that increasing physical activity 
in childhood is likely to be a potential public health strategy to 
improve childhood skeletal development.
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P102 - HEALTH-RELATED QUALITY OF LIFE AFTER  
TOTAL KNEE OR HIP REPLACEMENT: A 7-YEAR  
PROSPECTIVE STUDY
O. Bruyere 1,*, M. Vanoverberghe 1, A. Neuprez 1, O. Ethgen 1, B. 
Zegels 1, P. Gillet 1, J. Huskin 1, J. Reginster 1

1University of Liege, Liege, Belgium

Aims: Arthritic conditions are extremely painful for the patient 
and are associated with a significant reduction in health related 
quality of life (HRQOL), mainly in term of physical and func-
tional impairment. Therefore, the demand for total joint replace-
ment (TJR) is increasing as patients gain substantial pain relief 
and increased mobility and HRQOL, at least over a short-term 
period. However, few long-term studies are available. The objec-
tive of the present study was to assess the long-term effect of TJR 
on HRQOL.
Methods: We conducted a prospective study with 7 years of fol-
low-up. Patients experiencing a TJR at the level of the hip or the 
knee because of arthritic condition were eligible for this study. 
Generic HRQOL was assessed with the Short-Form 36 (SF36) 
and specific HRQOL with the Western Ontario and McMaster 
Universities Osteoarthritis Index (WOMAC). These question-
naires were administered preoperatively and after 3 months, 6 
months and 7 years of follow-up.
Results: Out of the 65 subjects included in this study, 45 (69.2%) 
completed all follow-up visits. Preoperative characteristics, in-
cluding age, sex, body mass index, number of co-morbidities and 
reason for TJR, were not significantly different between compl-
eter and non-completer groups. Patients who completed all visits 
were aged (mean±SD) 64.2±12.6 years, have a body mass index of 
27.6±4.1 and were predominantly women (75.6%). Out of the 45 
subjects, 26 (57.8%) experienced a hip replacement surgery. Six 
months after surgery, there was a significant improvement, com-
pared to preoperative score, in 3 of the 8 dimensions of the SF-36 
(i.e. physical function, role-physical and pain). Surprisingly, there 
was a significant worsening in the general health dimensions of 
the SF-36. After 6 months of follow-up, pain and physical function 
dimensions of the WOMAC were significantly improved but there 

was no significant change in the stiffness score. Changes in SF-36 
scores from month 6 to 7 years showed a significant improvement 
in physical function (p<0.001), role-physical (p<0.001), role-
emotional (p<0.01) and pain (p<0.05). From month 6 to year 7, 
all scores of the WOMAC improved (p<0.001 for pain, p<0.001 
for stiffness and p<0.01 for physical function).
Conclusions: The improvement observed in HRQOL over a 
short-term period after surgery is at least maintained over a 7-
year follow-up period.

Disclosure of Interest: None Declared

P103 - EPIGENETIC MODULATION OF THE ENOS  
PROMOTER AT BIRTH PREDICTS BONE MINERAL  
CONTENT AT AGE 9 YEARS
J. Rodford 1, A. Sheppard 2, 3, S. Earl 4,*, K. Lillycrop 1, J. Slater-Jef-
feries 1, M. Hanson 1, K. Godfrey 1, 4, N. Harvey 4, P. Gluckman 2, 5, 
C. Cooper 4 and EpiGen Working Group
1Institute of Developmental Sciences, 4MRC Epidemiology Re-
source Centre, University of Southampton, Southampton, United 
Kingdom, 2Liggins Institute, University of Auckland, Auckland, 
3AgResearch, Ruakura Research Centre, Hamilton, New Zealand, 
5Singapore Institute for Clinical Sciences, Singapore

Aims: Endothelial nitric oxide synthase (eNOS) has been impli-
cated in the regulation of osteoblast and osteoclast function (1). 
We investigated whether epigenetic changes within the promoter 
of the eNOS gene in human umbilical cords were associated with 
altered bone development, assessed by the DXA of the child at 
age 9 years.
Methods: Participants were drawn from a Southampton birth 
cohort, with appropriate institutional ethics committee approval 
and participants’ informed consent. Methyl-DNA Immunopre-
cipitation followed by a commercial tiled oligomer microarray 
in 15 human umbilical cords was used to identify potentially in-
formative genomic regions in a panel of gene promoters, includ-
ing eNOS, with strong correlations between methylation status 
and bone mineral content at age 9-years, assessed by DXA (Lunar 
DPXL). We used Sequenom MassARRAY to carry out in-depth 
analysis of the methylation status of part of the eNOS promoter in 
the umbilical cords of 66 children from the same cohort.
Results: Methylation at particular CpG sites varied greatly. After 
taking account of the child’s age and sex, there was a positive as-
sociation between the methylation status of a particular CpG site 
within the eNOS promoter and whole body bone mineral content 
at 9 years of age (rp=0.36, p=0.003).
Conclusions: We have demonstrated that perinatal epigenetic 
variations within the eNOS promoter are associated with altered 
bone mineral content in childhood. These findings provide fur-
ther support for a role of eNOS in bone metabolism and suggest 
that its contribution may at least in part have its origins in altered 
bone development. 
EpiGen Working Group: Cameron McLean, Bright Starling Em-
erald, Catharine Gale, Sarah Crozier
References: 1. Zaman G et al, J Bone Miner Res 1999;14:1123.
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P104 - ODANACATIB TREATMENT OF POSTMENOPAU-
SAL WOMEN WITH LOW BONE MINERAL DENSITY: 
3-YEAR CONTINUED THERAPY AND RESOLUTION OF 
EFFECT 
R. Rizzoli 1,*, J. A. Eisman 2, H. Bone 3, D. Hosking 4, M. McClung 

5, I. Reid 6, H. Resch 7, N. Verbruggen 8, A. Santora 9, C. Hustad 9, 
A. Lombardi 9

1University Hospital Cantonal, Geneva, Switzerland, 2Garvan In-
stitute of Medical Research, St Vincent’s Hospital, Sydney, Aus-
tralia, 3Michigan Bone and Mineral Center, Detroit, 5Oregon 
Osteoporosis Center, Portland, 9Merck Research Laboratories, 
Rahway, United States, 4Nottingham City Hospital, Nottingham, 
UK, Nottingham, United Kingdom, 6University of Auckland, 
Auckland, New Zealand, 7St. Vincent Hospital, Vienna, Austria, 
8Merck Research Laboratories, Brussels, Belgium

Aims: Odanacatib (ODN), a selective cathepsin K inhibitor, pro-
gressively increased bone mineral density (BMD) and decreased 
bone resorption markers during 2 years of treatment in a dose-
ranging study of postmenopausal women with low BMD. A 1-
year extension study assessed the efficacy and safety of ODN and 
the effects of discontinuing therapy.
Methods: In the base study, postmenopausal women with BMD 
T-scores between -2.0 and -3.5 at the lumbar spine, femoral neck, 
trochanter or total hip (n=399) received placebo or ODN at 3, 10, 
25 or 50 mg weekly. After 2 years, patients (n=189) remaining 
blinded were re-randomized to ODN 50 mg weekly or placebo 
for an additional year, and 169 completed 3 years. Endpoints 
included BMD at the lumbar spine (primary), total hip and hip 
subregions, and 1/3 radius; levels of bone turnover markers; and 
assessments of safety and tolerability.
Results: Continued treatment with 50 mg ODN for 3 years pro-
duced significant increases from baseline and during the third 
year in spine (8% and 2%), total hip (6% and 2%), femoral neck 
(5% and 2%), and trochanter (7% and 3%) BMD and maintained 
BMD at the 1/3 radius. Urine NTx remained suppressed at Month 
36 (-50%), but BSAP rose to slightly above baseline (18%) after 
the initial decrease. Treatment discontinuation resulted in bone 
loss at all sites, with higher rates in the initial 6 months after 
switching to placebo. At the end of Year 3, mean BMD among 
patients who took 50 mg ODN for 2 years and placebo in the 
third year was still above baseline at the femoral neck, was near 
baseline at the spine, and did not differ from placebo for total 
hip, trochanter, and 1/3 radius. Following ODN discontinua-
tion, biochemical markers of bone remodeling increased rapidly 
above baseline values. This rebound in bone turnover occurred 
promptly after treatment discontinuation and largely resolved 
with time. For example, mean urine NTx increased to 50% above 
baseline by Month 30, but was only approximately 28% above 
baseline by Month 36. No differences in the overall incidence of 
adverse events were observed between the pooled placebo and 
ODN treatment groups.
Conclusions: Three years of ODN treatment resulted in progres-
sive increases in lumbar spine and femur BMD and was generally 
well-tolerated. Bone resorption markers remained suppressed, 
whereas formation markers were relatively unaffected. ODN ef-
fects were reversible: bone resorption increased and BMD de-
creased following discontinuation of treatment.
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P105 - THE INCIDENCE OF VERTEBRAL FRACTURES 
IN ITALY: RESULTS FROM A 3-YEARS MULTICENTRIC 
STUDY
P. Piscitelli 1,*, M. L. Brandi 1, U. Tarantino 2

1University of Florence, Florence, 2University of Rome Torver-
gata, Rome, Italy

Aims: vertebral fractures or deformities are the most common 
osteoporotic fractures. However, two-thirds of vertebral frac-
tures do not come to clinical attention because most of them are 
asymptomatic (although they are also with increased risk of mor-
bidity and mortality). Therefore, it is very difficult to assess their 
incidence among general population. Our aim was to assess the 
incidence of vertebral fractures in Italy.
Methods: We have carried out a survey on about 28,000 fractured 
patients referring to Emergency departments of ten major Ital-
ian hospitals in different northern, central and southern regions 
of the country. Physicians involved were asked to systematically 
record specific data concerning the fractures observed between 
2004 and 2006: the skeletal site of the fracture, the gender and age 
of the patient, the type of trauma suffered from the patient (low 
energy trauma). Fractures occurred because of low energy trau-
ma were considered as osteoporotic fragility fractures. Orthopae-
dic surgeons involved in the study had to record if the patient 
was discharged from emergency department after having been 
treated or if the patient was hospitalized because of the fracture. 
The hospitalization rate was computed on the whole sample and 
applied to the overall hospitalization occurred in Italy because of 
vertebral fractures, thus enabling us to estimate the number of 
clinical vertebral fractures all over the country. We assumed these 
clinical fractures to represent 30% of the overall deformities oc-
curring each year in Italy in order to provide a final estimation of 
the annual incidence.
Results: We have estimated about 170,000 vertebral fragility frac-
tures to occur each year in Italy, with 48,000 of them requiring 
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medical attention (clinical vertebral fractures) and 13,000 result-
ing in hospital admissions.
Conclusions: On the basis of our multicentric study, vertebral 
deformities currently represent the most incident type of fragility 
fracture in Italy.

Disclosure of Interest: None Declared

P106 - TYPE 2 DIABETES AND SELF-REPORTED HIP AND 
FOREARM FRACTURES IN WOMEN AND THE ROLE OF 
BONE MINERAL DENSITY: THE HUNT STUDY
L. Forsén 1,*, K. Midthjell 2, H. Meyer 3, S. Forsmo 2, A. Langham-
mer 2, B. Schei 2

1Division of epidemiology, 3Norwegian Institute of Public Health, 
Oslo, 2Norwegian University of Science and Technology, Trond-
heim, Norway

Aims: Even if several studies have shown increased risk of hip 
fracture1,2, studies also have shown elevated bone mineral density 
(BMD) in type 2 diabetes. The aim of the present study was to 
examine the relation between self-reported hip and forearm frac-
ture and type 2 diabetes in women, and the role of BMD. 
Methods: In the Nord-Trøndelag Health Study 1995-97 (HUNT 
2) 12903 women had BMD of the non-dominant forearm meas-
ured with single-energy X-ray absorptiometry. Among these 
11889 answered questions on ever having had hip and/or fore-
arm fractures or not, had their height and weight measured and 
had blood samples analysed for serum C-peptide and anti-GAD. 
The latter analyses were performed in order to avoid misclassifi-
cation of type 1 and type 2 diabetes which had been difficult in 
earlier studies1,2. Correct classification was important since type 
2 diabetes results in hyperinsulinemia - an anabolic agent in bone 
while type 1 diabetes results in insulinopenia which has a nega-
tive effect on bone. Logistic regression was used to study the age 
adjusted relation between type 2 diabetes and self-reported frac-
tures (hip and forearm) and linear regression was used to study 
the age adjusted relation between type 2 diabetes and BMD. Due 
to power consideration, the combined endpoint of hip fracture 
and forearm fracture was used.
Results: The mean age was 58 years (SD=17). Those with type 2 
diabetes had an age adjusted OR of fracture of 0.61(0.56-0.66) 
compared to those without type 2 diabetes, and an OR of 0.65 
(0.47-0.90) after additional adjustment for BMI and BMD. The 
age adjusted difference in BMD between those with and without 
type 2 diabetes was 23 (17-30) mg/cm2, p<0.001 which decreased 
to 15 (9-22) mg/cm2, p<0.001 after additional adjustment for 
BMI.
Conclusions: Our results may indicate that the increased BMD in 
type 2 diabetics prevent fractures at the early stage of the disease. 
A follow-up with respect to fractures is needed to further study 
the role of time since diagnosis.
References: 1) Forsén et al. Diabetologia 1999;42:920; 2) de Liefde 
et al. Osteoporosis Int 2005;16:1713.
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P107 - BENEFICIAL EFFECTS OF STRONTIUM RANELATE 
COMPARED TO ALENDRONATE ON BONE MICRO-
STRUCTURE – A 2-YEAR STUDY
R. Rizzoli 1,*, D. Felsenberg 2, M. Laroche 3, M. Krieg 4, I. Frieling 

5, T. Thomas 6, R. Chapurlat 7

1University Hospital, Geneva, 4Department of Muskuloskeletal 
Medicine, CHUV, Lausanne, Switzerland, 2Charite-Campus Ben-
jamin Franklin, Berlin, 5Osteoporosezentrum, Hamburg, Ger-
many, 3Rangueil Hospital, Toulouse, 6INSERM U890, University 
Hospital, Saint Etienne, 7Edouard Herriot Hospital, Lyon, France

Aims: In a head-to-head study, we compared the effects of stron-
tium ranelate (SrRan) and alendronate (ALN), anti-osteoporotic 
agents with antifracture efficacy, on bone microstructure, a com-
ponent of bone quality, hence of bone strength.
Methods: In a randomised, double-dummy, double-blind con-
trolled trial, 88 postmenopausal osteoporotic women were ran-
domised to SrRan 2g/day or ALN 70mg/week for 2 years. Micro-
structure of the distal radius and distal tibia were assessed by 
HR-pQCT after 3,6,12,18 and 24 months of treatment. Primary 
endpoint was HR-pQCT variables relative changes from baseline. 
An ITT analysis was applied.
Results: Baseline characteristics were similar in both groups 
(mean ±SD): age: 63.6±7.5 vs. 63.7±7.6 yrs; L1-L4T-Score: -2.7±0.8 
vs. -2.8±0.8g/cm², Cortical Thickness (CTh), trabecular bone 
fraction (BV/TV) and cortical density=721±242 vs. 753±263µm, 
9.5±2.5 vs. 9.3±2.7%, and 750±87 vs. 745±78mg/cm3 respectively. 
Over 2 yrs, distal radius values changes were within 1 to 2% with-
out significant differences except cortical density. In contrast dis-
tal tibia CTh, BV/TV, trabecular and cortical densities increased 
significantly more in the SrRan group than in the ALN group 
(Table). No significant between-group differences were observed 
for the remaining measured parameter (trabecular number, 
trabecular spacing, and trabecular thickness). After 2 years, L1-
L4 and hip aBMD increases were similar to results from pivotal 
trials (L1-L4:+6.5% and +5.6%;total hip:+4.1% and +2.9%, in Sr-
Ran and ALN groups, respectively). In the SrRan group, bALP 
increased by a median of 18% (p<0.001) and sCTX decreased 
by a median of –16% (p=0.005) while in the ALN group, bALP 
and CTX decreased by median of –31% (p<0.001) and –59% 
(p<0.001) respectively.

Relative changes 
from baseline to last 
observation (%)

SrRan ALN Estimated 
between 
group 
difference

p value

CTh (µm) 6.29±9.53 0.93±6.23 5.411±1.836 0.004
BV/TV (%) 2.48±5.13 0.84±3.81 1.783±0.852 0.040
Trabecular density 
(mgHA/cm3)

2.47±5.07 0.88±4.00 1.729±0.859 0.048

Cortical density 
(mgHA/cm3)

1.43±2.77 0.36±2.14 1.137±0.530 0.045

The two treatments were well tolerated.

Conclusions: Within the constraints related to HRpQCT tech-
nology, it appears that strontium ranelate has greater effects than 
alendronate on distal tibia cortical thickness, trabecular and cor-
tical bone densities in women with postmenopausal osteoporosis 
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after two years of treatment. A concomitant significant increase 
in bone formation marker is observed in the SrRan group.
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P108 - INHIBITION OF SCLEROSTIN BY SYSTEMIC 
TREATMENT WITH A SCLEROSTIN MONOCLONAL  
ANTIBODY ENHANCES FRACTURE HEALING IN  
RODENT AND PRIMATE MODELS
M. S. Ominsky 1,*, X. Li 1, W. S. Simonet 1, C. Paszty 1, H. Z. Ke 1

1Metabolic Disorders, Amgen Inc., Thousand Oaks, United 
States

Aims: Inhibition of sclerostin by a sclerostin antibody (Scl-Ab) 
stimulates bone formation and increases bone mineral density in 
animal models of osteopenia and in both men and women. Here, 
the effects of systemically administrated Scl-Ab on bone healing 
in a mouse osteotomy and a non-human primate fibular osteoto-
my model were investigated.
Methods: Two groups of 9-week-old male CD1 mice underwent 
osteotomy on their right femurs and were injected subcutane-
ously (sc) with vehicle (Veh) or a murine Scl-Ab at 25 mg/kg, 2x/
week for 4 weeks (n=9-10/group). Additionally, male cynomolgus 
monkeys (aged 4-5 years) underwent bilateral fibular osteotomies 
with intramedullary fixation, and were injected sc with Veh or 
Scl-Ab, 25 mg/kg, biweekly for 10 weeks (n=18-21/group).
Results: In the mouse model, maximum load and stiffness were 
increased by 117% and 195% (p<0.05) respectively, in the frac-
ture site of Scl-Ab-treated mice, compared with Veh controls. In 
the monkey model, Scl-Ab significantly increased serum bone 
formation markers, BMD at the lumbar spine, hip and distal ra-
dius, and bone strength of the lumbar vertebral body. At the frac-
ture site, Scl-Ab significantly increased total callus bone mineral 
content (BMC), hard callus area, and BMC (all p<0.05 vs. Veh). 
The Scl-Ab-mediated improvements in callus maturity were as-
sociated with 48% greater mean torsional stiffness compared to 
Veh (p<0.05), while maximum torque was increased by a non-
significant 32% (n=12/group). Histology analysis of fracture sites 
(n=10/group) showed that Scl-Ab-treated fibulae had a higher 
rate of complete union compared to Veh (90% vs. 45%). The cal-
luses in the Scl-Ab group contained less cartilage as measured 
by both semi-quantitative scoring (-52%) and histomorphometry 
(-80%) compared to Veh. The osteotomy gaps in the Scl-Ab group 
had less fibrous/granulation tissue area (-94%) and were more 
filled with bone by both semi-quantitative scoring (+59%) and 
histomorphometry (+37%). Total gap area was significantly lower 
in the Scl-Ab group (-59%) compared with Veh.
Conclusions: Inhibition of sclerostin by Scl-Ab improved bone 
healing in two different animal models. In addition, Scl-Ab sig-
nificantly increased bone formation and bone mass in non-frac-

tured skeletal sites. These results suggest that Scl-Ab may have 
therapeutic benefits in enhancing fracture healing and increasing 
bone formation and bone mass in non-fractured skeletal sites, 
thereby preventing fractures at other skeletal sites.

Disclosure of Interest: M. Ominsky Employee of: Amgen Inc., 
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P109 - ADHERENCE TO TREATMENT OF OSTEOPOROSIS 
AND FRACTURE RISK: THE SWEDISH ADHERENCE  
REGISTER ANALYSIS (SARA)
O. Ström 1, 2,*, E. Landfeldt 2, S. Robbins 3, F. Borgström 1, 2

1Medical Management Center, Karolinska Institute, 2I3 Innovus, 
Stockholm, Sweden, 3Amgen GmbH, Zug, Switzerland

Aims: To estimate the association between persistence and com-
pliance to osteoporosis treatment and fracture risk in a Swedish 
population
Methods: The sample was an open cohort from the Swedish pre-
scription, inpatient care, and cause-of-death registers. It com-
prised all patients >50 years of age who filled prescriptions for 
one or more osteoporosis treatments (alendronate, risedronate, 
strontium, and raloxifene) between 2005 and 2007, and including 
those who switched therapy. Patients with secondary osteoporo-
sis or cancer were excluded. Patients were considered persistent 
if they remained on treatment without prescriptions gaps greater 
than 8 weeks. Compliance was quantified as medication posses-
sion ratio (MPR), only measuring prescription gaps while patients 
were still persistent. The association between persistence/compli-
ance and fracture risk was estimated using parametric survival 
analysis allowing multiple fractures and controlling for available 
covariates.
Results: The sample consisted of 37,394 patients (86% females) 
with a mean age of 71 years, sustaining 1,151 fractures. 95% of 
persistent patients had a MPR>80%. Mean MPR and follow-up 
were 94.6% (SD±7) and 400 days (max 760), respectively. Non-
persistence was associated with increased 2-year risk of fracture 
compared with the risk associated with less than 1 month’s treat-
ment (p<0.001). In persistent patients, however no association 
between MPR and fracture risk was found. The hazard ratios in 
each interval indicate that at least 6 months of treatment is neces-
sary to achieve an anti-fracture effect (Figure 1). Patients persist-
ent for 24 months had similar relative risk reductions to those 
found in clinical trials. Increased fracture risk was also found in 
patients who were institutionalized (HR2.43, p<0.001), switched 
treatment (HR1.31, p=0.002), had a prior fracture (HR1.63, 
p<0.001) or co-morbidity (HR1.57, p<0.001). 
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Conclusions: At least 6 months of treatment was necessary to 
reduce fracture incidence over 24-months. Th ere was no clear 
association with compliance, as assessed by MPR, and fracture 
risk. Lack of persistence was associated with increased cumula-
tive fracture risk. 

Disclosure of Interest: O. Ström Grant / Research Support from: 
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P110 - ANNUAL HIGH-DOSE ORAL VITAMIN D FOR 
FALLS AND FRACTURES IN ELDERLY WOMEN: A 
RANDOMISED, DOUBLE-BLIND, PLACEBO-CONTROL-
LED TRIAL (VITAL D STUDY)
K. M. Sanders 1,*, A. L. Stuart 1, E. J. Williamson 2, J. A. Simpson 2, 
M. A. Kotowicz 1, G. C. Nicholson 1

1Clinical and Biomedical Sciences; Barwon Health, University 
of Melbourne, Geelong, 2Centre for Molecular, Environmental, 
Genetic and Analytic Epidemiology, University of Melbourne, 
Parkville, Australia

Aims: We hypothesised that an annual dose of 500,000 IU chole-
calciferol administered orally to older women would reduce their 
risk of falls and fracture.
Methods: In this double-blind, placebo-controlled trial, 2,256 com-
munity-dwelling women (median age 76 years, IQR 73, 80.0 years) 
were randomly assigned to receive a single oral dose of cholecal-
ciferol 500,000IU or placebo each autumn/winter for 3 to 5 years. 
Falls and fractures were ascertained using monthly calendars and 
details confi rmed by telephone interview. Fractures were radiologi-
cally confi rmed. In a sub-study, 137 randomly-selected participants 
underwent serial blood sampling at baseline as well as 12-months 
post-dose (coinciding with immediate pre-dose for the current 
year). In 2006 and 2007 blood sampling was also done at one- and 
three-month post-dose. Serum 25-hydroxyvitamin D (25D) levels 
were measured in batches using DiaSorin immunoassay.
Results: Th e vitamin D group had a 15% higher rate of falling 
(Incidence Rate Ratio (IRR): 1.15; 95%CI 1.02, 1.30; p=0.03) 
and 26% higher rate of fracture (IRR: 1.26; 1.00, 1.59; p=0.05) 
compared to the placebo group. Th e increased rate of falling in 
the vitamin D group was higher in the fi rst three months follow-
ing dosing (p=0.02). Th is temporal pattern was also apparent in 

fracture rates although statistical signifi cance was not reached 
(interaction p=0.36). Th e cumulative incidence of fi rst fall and 
fi rst fracture were both increased in the vitamin D group (haz-
ard ratios; 95% CI: Falls 1.16; 1.05, 1.28 p=0.003; Fractures 1.26; 
0.99, 1.59 p=0.057). In the sub-study, the median baseline serum 
25D was 49nmol/L. Less than 3% of the sub-study participants 
had baseline levels <25nmol/L. In the vitamin D group, one- and 
12-month post dose levels were 3-fold and 1.4-fold higher than 
baseline, respectively.
Conclusions: Th e results indicate that high-dose vitamin D ad-
ministered orally once yearly to elderly community-dwelling 
women causes harm by increasing falls and fractures.
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P111 - COST-EFFECTIVENESS OF DENOSUMAB 
COMPARED WITH ORAL BISPHOSPHONATES IN THE 
TREATMENT OF POSTMENOPAUSAL OSTEOPOROTIC 
WOMEN
M. Hiligsmann 1,*, J. Y. Reginster 1

1University of Liège, Liège, Belgium

Aims: In addition to the therapeutic value of a new treatment, it 
becomes important to evaluate whether it represents good value 
for money compared with the most relevant alternative treat-
ments. Health economic evaluations play an increasing role to 
assist health policy decision-makers. Th e present study aims to 
estimate the cost-eff ectiveness of denosumab compared with oral 
bisphosphonates (branded and generic drugs) in the treatment of 
postmenopausal osteoporotic women.
Methods: Th e cost-eff ectiveness of 3-year denosumab was com-
pared with branded risedronate, branded and generic alendro-
nate using an updated version of a previously validated Markov 
microsimulation model [1]. Th e model was populated with rel-
evant cost, adherence and epidemiological data for Belgium from 
a health-care perspective and the results were presented in cost 
(€2009) per quality-adjusted life-year (QALY) gained. Analyses 
were performed in populations (over 60 years) where osteoporo-
sis medications are currently reimbursed in many European coun-
tries, i.e. bone mineral density T-score is below 2.5 or prevalent 
vertebral fracture. Patients on denosumab were assumed to have 
a 50% lower risk of discontinuation than those on oral bisphos-
phonates and the eff ect of denosumab aft er treatment cessation 
was assumed to decline linearly for a maximum of 1 year.
Results: Denosumab was cost-eff ective compared with all other 
therapies, assuming a willingness to pay of €40,000 per QALY 
gained. In particular, denosumab was found to be cost-eff ective 
compared with branded alendronate and risedronate at a thresh-
old value of €30,000 for a QALY and denosumab was cost-saving 
(i.e. lower cost and greater eff ectiveness) compared with rise-
dronate from the age of 70 years in women with densitometric 
osteoporosis. Th e cost-eff ectiveness of denosumab compared 
with generic alendronate was estimated at €38,875 €20,690 and 
€26,153 per QALY for women with T-score ≤-2.5 aged 60, 70 and 
80 years, respectively. Th e equivalent values were €37,856 €18,764 
and €17,309 per QALY for women with prevalent vertebral frac-
tures.



Osteoporos Int (2010) 21:[Suppl1]S25–S388 S 31

1 C

Conclusions: This study suggests that denosumab is a cost-effec-
tive strategy compared with oral bisphosphonates (including ge-
neric alendronate) for the treatment of postmenopausal Belgian 
osteoporotic women, aged 60 years and above.
References: [1] Hiligsmann et al, Value Health 2009;12:687.
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P112 - PREGNANE X RECEPTOR KNOCKOUT MICE DIS-
PLAY OSTEOPENIA WITH REDUCED BONE FORMATION 
AND ENHANCED BONE ABSORPTION
K. Azuma 1,*, S. Casey 2, S. Kirchner 2, M. Ito 3, T. Urano 1, 4,  
K. Horie 5, Y. Ouchi 1, B. Blumberg 2, S. Inoue 1, 4, 5

1Department of Geriatric Medicine, 4Department of Anti-aging 
Medicine, University of Tokyo, Tokyo, 3Division of Radiology, 
Nagasaki University Hospital, Nagasaki, 5Division of Gene Regu-
lation and Signal Transduction, Research Center for Genomic 
Medicine, Saitama Medical University, Saitama, Japan, 2Depart-
ment of Developmental and Cell Biology, University of Califor-
nia, Irvine, California, United States

Aims: SXR (Steroid and Xenobiotic Receptor) and its murine or-
tholog PXR (Pregnane X Receptor) are nuclear receptors which are 
expressed mainly in the liver and the intestine where they function 
primarily as xenobiotic sensors. Recently, we found SXR/PXR func-
tions as a receptor for vitamin K2 (J Biol Chem 2003;278:43919, J 
Biol Chem 2006;281:16927), which is clinically used for treatment 
of osteoporosis in Japan and other Asian countries. In this study, 
we investigated the functions of SXR/PXR in the bone tissue by 
analyzing phenotypes of PXR knockout (PXRKO) mice.
Methods: Femoral and tibial bones of 4 month-old PXRKO fe-
male mice (129/Sv strain) and age-matched control wild type 
(WT) female mice were used for this study. Mice were injected 
intraperitoneally with tetracycline hydrochloride 5 days and cal-
cein 2 days tissue collection. 30 hours after calcein injection, mice 
were euthanized and both legs were dissected. The bone mineral 
densities (BMD) of the right femoral bones were measured by 
dual-energy X-ray absorptiometry. Micro-computed tomography 
scanning was performed on the right femoral bones. Bone histo-
morphometry was performed on undecalcified sections with the 
Villanueva Bone Stain.
Results: BMD of PXRKO mice was significantly decreased com-
pared with BMD of WT mice in micro-CT analysis of femoral 
trabecular bones, the 3-dimensional bone volume fractions of 
PKRKO mice were markedly reduced compared with those of WT 
mice. The histomorphometrical analysis of trabecular bones from 
the proximal tibia revealed a remarkable reduction of bone mass 
in PXRKO mice. As for bone turnover, BFR/BS was decreased 
in PXRKO mice, whereas ES/BS was enhanced in PXRKO mice. 
This indicates that bone formation is reduced and bone resorp-
tion enhanced in PXRKO mice. Histomorphometrical analysis of 
femoral cortical bones also revealed decreased cortical area and 
width in PXRKO mice.

Conclusions: These results indicate that SXR/PXR is required for 
proper bone homeostasis. Signaling through SXR/PXR protects 
bone structure by promoting bone formation and suppressing 
bone resorption.

Disclosure of Interest: None Declared

P113 - ASSOCIATION BETWEEN 25(OH)-VITAMIND3 
LEVELS AND DISEASE ACTIVITY IN PATIENTS WITH 
ESTABLISHED RHEUMATOID ARTHRITIS 
M. Bernardes 1,*, M. J. Martins 2, G. Terroso 1, A. Bernardo 1,  
L. Sampaio 1, L. Silva 1, S. Pimenta 1, C. Gonçalves 3, F. Simões-
Ventura 4

1Rheumatology, Sao Joao Hospital, 2Biochemistry, 3Laboratório 
Nobre, 4Rheumatology, Oporto Medical School, Porto, Portu-
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Aims: 1,25(OH)2-vitaminD3 may have a role in modulating 
rheumatoid arthritis (RA) activity in experimental settings. Vita-
min D Receptor (VDR) has been demonstrated in macrophages, 
chondrocytes and synoviocytes in RA synovium and sites of carti-
lage erosion in RA patients, but not in controls. There may also be 
a relationship between VDR gene polymorphisms and RA onset 
and activity. Although two previous studies have failed to show 
a link between 25(OH)-vitaminD3 (25(OH)vit.D3) and CRP or 
ESR in established RA, a recent one reported an inverse associa-
tion between RA activity and vitamin D in early polyarthritis.We 
intended to determine if vitamin D adequacy state contributes to 
differences in RA activity and bone turnover markers in estab-
lished RA.
Methods: Clinical data and blood samples were collected in the 
last monitoring visit. The Portuguese version of the Standford 
Health Assessment Questionnaire (HAQ), Disease Activity Score 
(DAS28), three and four variables, 68 tender and swollen joint 
count were obtained. We measured ESR and CRP, 25(OH)vit.D3, 
serum β-C-telopeptide of collagen1 cross-links (β-CTX1), os-
teocalcin (OC), Dkk-1 (ELISA, Biomedica) and osteoprotogerin 
(OPG)(ELISA, Biomedica). SPSS14.0 was used for statistical data 
analysis.
Results: We evaluated 185 RA patients, 125 (68%) women, 91 
(49%) under biologics, 81 (44%) under TNFα blockers, with 
mean ages of 53±12 years, 14±10 years of disease duration, mean 
DAS28(4v) of 4,25±1,32 and a mean HAQ of 1,252±0,683. 13% of 
the patients had vitamin D deficiency (<15ng/ml) and 53% had 
inadequate (between 15 and 30 ng/ml) serum levels. In a multi-
variate modelling (adjusted for age, age at diagnosis, disease du-
ration, daily dose of prednisone, years of corticosteroid use and 
anti-resorptive therapy) 25(OH)vit.D3 deficiency or inadequacy 
were associated with higher DAS28(4V) (p<0,01), DAS28(3v) 
(p<0,01), 68 swollen joint count (p<0,01), patient global activ-
ity (p<0,01), OC (p<0,05) and β-CTX1 levels (p=0,05). We did 
not find any association with ESR, CRP, Dkk-1, OPG, rheumatoid 
factor or anti-CCP antibodies levels.
Conclusions: Vitamin D deficiency and inadequacy were highly 
prevalent in our population. There was also evidence that vitamin 
D levels seem to play an immunomodulatory role in established 
rheumatoid arthritis as was previously reported for early polyar-
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thritis, reinforcing the need to monitor and correct its serum lev-
els in clinical daily practice and in an individual base.
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P114 - SERUM RECEPTOR ACTIVATOR OF NUCLEAR 
FACTOR ΚB LIGAND (RANKL) AS BIOMARKER OF 
CHRONIC HEART FAILURE IN ELDERLY MALES 
B. Bozic 1,*, G. Loncar 2, N. Prodanovic 3, V. Cvorovic 4,  
Z. Radojicic 5, S. Dimkovic 2, V. Popovic-Brkic 6
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Zemun, 5Institute for Statistics, Faculty of Organizational Scienc-
es, University of Belgrade, 6Institute of Endocrinology, University 
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Aims: Chronic heart failure (CHF) and osteoporosis are common 
conditions in frail individuals. The osteoprotegerin (OPG)/ re-
ceptor activator of nuclear factor κB ligand (RANKL) system is 
thought to play an important role in bone remodeling and cardio-
vascular disease as well. This study aimed to investigate whether 
OPG/RANKL is associated with neuroendocrine activation in 
CHF.
Methods: 75 elderly males with mild to moderate CHF and 20 
age-, sex- and BMI-matched healthy subjects. Serum RANKL, 
OPG, NT-pro-BNP, adiponectin, leptin, clinical and echocardi-
ography parameters were evaluated.
Results: In comparison to the control group, the CHF patients 
showed significantly increased RANKL levels [126.8 (122.6) vs. 
47.8 (44.4) pg/ml, p<0.0001]. In the CHF patients, the log-trans-
formed values of RANKL levels correlated positively with the log-
transformed values of the serum NT-pro-BNP and adiponectin 
levels (p=0.004, r=0.326 and p=0.037, r=0. 241, respectively). In 
multivariate regression model, RANKL was a significant deter-
minant of NT-pro-BNP independent of age, BMI and creatinine 
clearance (p=0.002, R2=0.546).
Conclusions: In conclusion, our study suggests that in elderly 
males with CHF serum RANKL is associated with the established 
biomarker of CHF, the NT pro-BNP, as well as with the new bi-
omarker of CHF, adiponectin. It would be tempting to target 
OPG/RANKL system with human monoclonal antibody against 
RANKL, denosumab, with the aim to improve cardiac perform-
ance.
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P115 - MORPHOGENESIS OF THE BONE SYSTEM AFTER 
IMPLANTATION BIOLOGICAL HYDROXYAPATITE (ОC-
015) IN TO THE TIBIA DEFECT
V. Luzin 1,*, A. Lubenets 1, V. Stry 1, B. Rudoy 1

1State Medical University, Luhansk, Ukraine

Aims: Researched of the bone morphogenesis, after tibia defects 
filling by Ukrainian material “Ceramic osteoapatite OC-015”, 
based on the biological hydroxyapatite.

Methods: Researched 126 white rats with initial mass of 130-135 
grams, divided into 3 groups: 1st group intact animals, 2nd group 
rats with 2.2 mm defect on the border between proximal meta-
physic of the tibia and diaphysis. In the 3rd group, into the bone 
defect was implanted blocks of the biological hydroxyapatite 2.2 
mm diameters (OC-015).The observations terms from 7 to 180 
days. After the end of the experiment, were separated the hu-
merus, pelvic bones and also the 3rd lumbar vertebrae, and their 
osteometry was taken by caliper.
Results: In the 1st group, was observed the continuous growth 
of all sizes of the researched bones. During the observed time 
the lengths of the humerus increased from 22,89±0,23 mm to 
27,24±0,26 mm, pelvis bone from 33,43±0,25 mm to 41,01±0,33 
mm, height of the vertebral body was also increased from 
5,10±0,05 mm to 6,56±0,10 mm. In 2nd group of rats was observed 
deceleration of the bones growth speed. Length of the humerus 
was less than in 1st group, from 30 till 90 days by 3,21%, 2,44% 
and 5,43% respectively. Height of the vertebral body after 30 days 
observations was also less than in 1st group-by 3,05. Largest thick-
ness of the humerus, was less than in group 1st by 5,64%, 5,42%, 
8,83%, 6,87% and 6,14%, respectively. In the 3rd group growth 
speed was also decelerated, however less than in 2nd group. Lon-
gitudinal growth speed was decelerated only for humerus. The 
length of the humerus was less than in 1st group, by the 7, 30, 60 
90 days by 2,69%, 3,16%, 3,06% and 4,20% respectively. Largest 
thickness of the humerus, was less than in group 1st on the 7,22%, 
3,31% and 6,45% respectively from 15 to 60 days.
Conclusions: The tibia defect, are accompanied with decreasing 
skeletal bones growth speed. Decreasing skeletal bones growth 
speed depended on reparative regeneration activity degree in 
bone defect zone. Probably we can have influence on the repara-
tive regeneration process in the defect zone, filling the biological 
hydroxyapatite (OС-015) and systemic skeletal reactions, when 
we change composition in the implanted material.

Disclosure of Interest: None Declared

P116 - OXYTOCIN MEDIATES SKELETAL ACTIONS OF 
ESTROGENS
G. Colaianni 1,*, C. Cuscito 1, G. Greco 1, A. Di Benedetto 1, R. 
Tamma 1, S. Dell’Endice 1, L. Mancini 1, I. Bab 2, L. Sun 3, M. Zaidi 

3, A. Zallone 1

1Human Anatomy and Histology, University of Bari, Bari, Italy, 
2Bone Laboratory, The Hebrew University of Jerusalem, Jerusa-
lem, Israel, 3The Mount Sinai Bone Program, Mount Sinai School 
of Medicine, New York, United States

Aims: We have already demonstrated the presence of functional 
oxytocin receptors (OTR) on osteoblasts (OBs) and the role of 
the hormone as an enhancer of bone cell activity(1). Here we show 
that the anabolic effects of estrogen on the skeleton and on OBs 
activities are oxytocin mediated. Our findings indicate a local 
Oxytocin source and indeed we found by northern blot, RT-PCR 
and immunofluorescence that OT mRNA as well as the peptide 
synthesis (demonstrated by western blot by the level of its intrac-
ellular precursor neurophysin I) were induced by 17-b- estradiol 
after 6-12 hours treatment in human and mice OBs.
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Methods: To better understand which genes are regulated by E2 
or by E2-induced Oxytocin, we utilized an OTR silenced MC3T3 
OBs line or primary cells obtained from OTR-KO mice in which 
the treatment with E2 should activate only oxytocin-independent 
genes. The ex-vivo and in-vivo experiments with OTR null mice 
were performed as 21-days culture in mineralizing conditions 
and one month injections with anabolic doses of 17- b -Estradiol, 
respectively.
Results: Estrogen-induced Oxytocin expression requires an intact 
MAPK kinase signal transduction pathway. Interfering with the 
MAPK signaling cascade ablates the ability of estrogen to induce 
OT mRNA. Furthermore the treatment with BSA conjugated-E2, 
unable to permeate plasma membrane, still increases OT-mRNA 
indicating a non-canonical signaling pathway. After estrogen 
treatment, the up-regulation of many osteoblast relevant genes 
as Osteopontin, BSP, Osteocalcin, the transcription factors ATF4, 
Runx2 and Osterix and the members of the Shnurri family: Shn2 
and Shn3 was obtained only if intact OTRs were present. BMP2 
expression at the contrary was not affected. The result on OBs 
differentiation ex vivo revealed a striking mineralization reduc-
tion in OTR-/- calvaria osteoblasts. Exposure to 17- b-Estradiol 
increased mineralized bone nodules only in wild type cells, but 
failed to rescue the defect in OBs from OTR-/- mice. The admin-
istration of 17- b -Estradiol to wild type mice increased the bone 
mineral density, as expected, but didn’t fully restore the BMD of 
OTR null mice, further confirming that many estradiol actions on 
bone are oxytocin-mediated.
Conclusions: This study suggest that OT could represent a novel 
tissue specific pharmacologic therapy for postmenopausal oste-
oporosis when, in the absence of estrogen, is not directly pro-
duced by bone cells.
References: (1) Tamma R et al, PNAS, 2009
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P117 - VITAMIN D LEVELS AND ENDOTHELIAL  
FUNCTION IN HEALTCARE PROFFESIONALS 
O. Asmaz 1,*, D. Gogas Yavuz 2

1Internal Medicine, 2Endocrinology and Metabolism, Marmara 
University School of Medicine, Istanbul, Turkey

Aims: Vitamin D deficiency is a worldwide problem. Hospital 
staff is one of the risk groups of vitamin D deficiency. The aim 
of this study was to evaluate vitamin D status and its association 
with an early atherosclerosis marker endothelial function in Mar-
mara university Hospital staff which is located in a sunny city 
Istanbul.
Methods: Eighty heath care professionals (doctors and nurses) of 
Marmara University hospital (F/M:50/30,35±4yrs) also 70 (F/M 
45/35) volunteers from nonhealtcare professionals were included 
as controls. Vitamin D levels measured with HPLC, serum cal-
cium and Phosphor were measured. Endothelial function evalu-
ated with flow mediated dilatation (FMD)by ultrasonography. All 
parameters were studied during October 2009.
Results: Serum calcium and phosphor levels were not differ-
ent between hospital staff and controls. Vitamin D levels were 
59.7±25 nmol/l and 67±28 nmol/L(p> 0.05) for study and con-

trols respectively. In the hospital staff group±5 have vitamin D 
levels<20 nmol/L and±52.5 have vitamin D levels<40 nmol/L. 
Flow mediated dilation were not different between the study 
group (% 12.2±9.4) and controls (±11.7± 9.8).Vitamin D levels 
were not different between men (55±22 nmol/L) and women (62± 
27 nmol/L). FMD measurements were±8.9± 7.5 and±14.4±10 for 
men and women respectively (P=0.07). 
Conclusions: We observed that more than±50 of the hospital 
staff have vitamin D insufficiency at the end of the summer in a 
sunny geographic area. Although effects of vitamin D deficiency 
on endothelial function needs to be studied in larger groups Hos-
pital staff needs vitamin D replacement also in summer time 
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P118 - RECOMBINANT LEPTIN THERAPY INCREASES 
SKELETAL MUSCLE MASS IN AGED MICE: IMPLICA-
TIONS FOR THE PREVENTION OF SARCOPENIA, FALLS 
AND FRACTURES
M. Hamrick 1,*, P. Arounleut 1, A. Shiver 1, Q. Mi 2, C. M. Isales 3

1Department of Cellular Biology & Anatomy, 3Orthopaedic Sur-
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Aims: Age-associated loss of muscle mass, or sarcopenia, con-
tributes directly to frailty and an increased risk of falls and frac-
tures among the elderly. Aged mice and elderly adults both show 
decreased muscle mass as well as relatively low levels of the fat-
derived hormone leptin. Here we test the hypothesis that leptin 
treatment can improve muscle mass and fiber size in aged mice.
Methods: C57BL/6 mice 12 and 24 months of age received daily 
subcutaneous injections of either vehicle (saline) or recombinant 
leptin (10 µg/day) for 10 days. Mice were euthanized after the 10 
day treatment period and body weight and quadriceps mass record-
ed. The extensor digitorum longus (EDL; predominantly type II, or 
fast-twitch fibers) and soleus (primarily type I, or slow-twitch fib-
ers) muscles were dissected free, embedded in OCT medium, and 
snap frozen. Cryostat sections of the EDL and soleus were stained 
with H&E and muscle fiber cross-sectional areas measured.
Results: Body weight data demonstrate that the aged mice 
weighed significantly less than the younger mice (P<.05), and that 
leptin treatment did not significantly alter body weight in mice of 
either age group. Quadriceps muscle weights were significantly 
lower (P<.001) in the aged mice. Leptin treatment did, however, 
significantly increase quadriceps muscle mass both absolutely 
(P<.05) and relative to body mass (P<.01) in the aged mice but 
not in the younger mice. Muscle fiber cross-sectional areas of the 
extensor digitorum longus muscle (EDL) were slightly lower in 
aged mice, and leptin treatment significantly (P<.05) increased 
EDL fiber area in the aged mice but not the young mice. Mus-
cle fiber cross-sectional areas of the soleus muscle were similar 
between young and aged mice, and leptin treatment produced 
a slight but non-significant increase in soleus fiber area in mice 
from each age group.
Conclusions: We hypothesize that a decline in musculoskeletal 
function with age is due in part to a decline in nutrient-activated 
anabolic signals, and that leptin is a key factor linking nutrient 
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intake with normal musculoskeletal function. Results from our 
study support this hypothesis by revealing that a nutrient-related 
peptide (leptin) can have anabolic effects in aging skeletal muscle. 
Recombinant leptin treatment may therefore have potential as a 
novel therapeutic approach for the prevention of sarcopenia, falls 
and fractures.
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P119 - EARLY CHANGES IN BONE SPECIFIC TURNOVER 
MARKERS DURING THE HEALING PROCESS AFTER VER-
TEBRAL FRACTURE
H. Hashidate 1,*, M. Kamimura 2, H. Nakagawa 3, K. Takahara 4, S. 
Uchiyama 1, H. Kato 1
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Aims: The present study measured longitudinal changes in bone 
turnover markers in elderly patients with vertebral fracture and 
investigated the relationship among bone turnover markers, du-
ration of bed rest and bone mineral density (BMD) during heal-
ing process.
Methods: Criteria for patient selection were aged 50 years and 
older, and presence of vertebral fracture. Serum BAP was meas-
ured as a marker of bone formation. Urinary NTX was measured 
as a marker of bone resorption. In principle, samples of venous 
blood and spot urine were collected six times as closely as pos-
sible according to the following schedule: just after injury, within 
24 h, and 1, 2, 3, 5 and 8 weeks after. We also measured duration 
of bed rest and bone mineral density.
Results: The study population consisted of 42 cases (mean 77.7 
years). The average BMD of the lumbar vertebrae was 0.670±0.174 
g/cm2. Bed rest period was 17.9±8.8 days. BAP was significantly 
higher value at 2 and 3 weeks compared with the baseline val-
ue. Thereafter, BAP decreased at 8 weeks. Urinary NTX was in-
creased soon after onset with the same patterns in BAP. Urinary 
NTX reached a peak at 3 weeks then after and kept significantly 
high value compared with baseline within 8 weeks. The peak val-
ue of bone formation marker was affected by differences in the 
duration of bed rest, although the peak value of bone resorption 
marker was not affected. And the peak value of serum BAP and 
urinary NTX showed a negative correlation to the BMD value at 
onset.
Conclusions: Bone turnover markers remained higher even at 8 
weeks after vertebral fracture, and had an affect on physical activ-
ity and BMD. In osteoporosis patients with high turnover, verte-
bral fracture might affect the level of bone turnover markers.
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P120 - HISTOMORPHOMETRIC EVALUATION OF TWO 
POTENTIAL OSTEOGENIC PROTEINS IN CRITICAL 
SIZED DEFECTS
J. P. M. Issa 1,*, J. B. Volpon 1, H. L. A. Defino 1, J. C. Netto 1,  
M. M. Iyomasa 2

1Biomechanics and Medicine, 2Morphology, Stomatology and 
Physiology, University of São Paulo, Ribeirão Preto, Brazil

Aims: The aim of the present study was to evaluate the quantity 
and quality of the new bone formation in a critical sized defect 
(6mm of diameter) in the calvaria region by surgical technique, in 
70 Wistar rats (250g), by histomorphometrical technique.
Methods: The animals were randomly distributed in five groups 
with seven rats in each, and sacrificed by intracardiac perfusion 
according to the period of time, 2 and 4 weeks. The treatments 
employed are the following: group I- 5µg of the rhBMP-2 pure; 
group II- 5µg of the Hevea brasiliensis pure; group III- 5µg of the 
rhBMP-2/monoolein gel; group IV- 5µg of the Hevea brasilien-
sis/monoolein gel; group V- monoolein gel. The obtained samples 
were submitted to histological processing and the histomorpho-
metrical results evaluated by statistical methods.
Results: Results showed significant differences (p<0.05) in the 
following comparisons: 1-) group V (2 weeks) compared to the 
group III (4 weeks), IV (2 weeks) and I (2 and 4 weeks); 2-) group 
V (4 weeks) compared to the group I (2 and 4 weeks); group II 
(2 weeks) compared to the group I (2 and 4 weeks); 3-) group 
III (4 weeks) compared to the group V(2 weeks); 4-) group IV (2 
weeks) compared to the group V (2 weeks); 5-) group I (4 weeks) 
compared to the groups V (2 and 4 weeks) and II (2 weeks); group 
I (2 weeks) compared to the groups V (2 and 4 weeks) and II (2 
weeks).
Conclusions: It can be concluded based on this methodology and 
using this experimental animal model that occurred a significant 
difference for the group factor (p<0.001), but it was not observed 
significance for the time factor (p=0.139), and it was not observed 
interaction between these two factors (p=0.707).
Acknowledgement: The authors are grateful to Fapesp for the fi-
nancial support
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P121 - EVALUATION OF RHBMP-2 AND NATURAL LATEX 
AS POTENTIAL OSTEOGENIC PROTEINS IN CRITICAL 
SIZE DEFECTS BY HISTOMORPHOMETRIC METHODS
J. P. M. Issa 1,*, H. L. A. Defino 1, J. B. Volpon 1, S. C. H. Regalo 2, 
M. M. Iyomasa 2, S. Siéssere 2, D. L. Pitol 2, F. Cerni 1

1Biomechanics and Medicine, 2Morphology, Stomatology and 
Physiology, University of São Paulo, Ribeirão Preto, Brazil

Aims: This in vivo study evaluated the osteogenic potential of 
two proteins, recombinant human bone morphogenetic protein-2 
(rhBMP-2) and a protein extracted from natural latex (Hevea bra-
siliensis, P-1), and compared their effects on bone defects when 
combined with a carrier or a collagen gelatin.
Methods: Eighty-four (84) Wistar rats were divided into two 
groups, with and without the use of collagen gelatin, and each 
of these were divided into six treatment groups of seven animals 
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each. The treatment groups were: (1) 5 µg of pure rhBMP-2; (2) 5 
µg of rhBMP-2/monoolein gel; (3) pure monoolein gel; (4) 5 µg 
of pure P-1; (5) 5 µg of P-1/monoolein gel; (6) critical bone de-
fect control. The animals were anesthetized and a 6 mm diameter 
critical bone defect was made in the left posterior region of the 
parietal bone. Animals were submitted to intracardiac perfusion 
after 4 weeks and the calvaria tissue was removed for histomor-
phometric analysis.
Results: Group 1 (rhBMP-2) associated with collagen gelatin pre-
sented higher levels of newly formed bone (P<0.05) than all other 
groups. Also, with collagen gelatin, Groups 1 and 2 presented sig-
nificant higher levels of new bone formation (P<0.05). When the 
collagen gelatin was not used, Group 1 presented higher levels of 
newly formed bone (P<0.05).
Conclusions: In this experimental study, it was concluded that 
rhBMP-2 allowed greater new bone formation than P-1 protein 
and this process was more effective when the bone defect was 
covered with collagen gelatin (P <0.05). 
Acknowledgement: FAPESP (Fundação de Amparo à Pesquisa 
do Estado de São Paulo)
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P122 - ANALYSIS OF BIOAVAILABLE PHOSPHORUS  
CONTENT IN DIFFERENTLY PROCESSED CEREALS
S. T. Itkonen 1,*, V. E. Kemi 1, P. Ekholm 1, C. J. Lamberg-Allardt 1

1Department of Food and Environmental Sciences, University of 
Helsinki, Helsinki, Finland

Aims: The amount of bioavailable phosphorus in different food-
stuffs is unknown and is expected to vary. In Western countries 
the intake of phosphorus is higher than recommended which can 
be detrimental to bone health. To get information on bioavailable 
phosphorus (BP), a new in vitro method for analysis was devel-
oped. The amounts of total phosphorus (TP) were also analysed 
and compared to the values of Finnish food database Fineli®. We 
focused on the analysis of cereals.
Methods: Total and bioavailable phosphorus contents of wheat 
flour, rye flour, oat flakes, barley grits, barley porridge, self-made 
wheat sourbread, wheat bread and rye sourbread, and one bakery 
wheat bread and two bakery rye breads were analysed (N=5). For 
the BP analysis the samples were first processed by simulating the 
processing of chyme with alimentary enzymes and incubating at 
room temperature. The samples were dialyzed against water in 
room temperature and phosphorus analysis was made from the 
dialyzate by inductively coupled plasma mass spectrometry de-
vice (ICP-MS). TP analysis was also made by ICP-MS.
Results: In each sample, the amount of BP was significantly lower 
(P<0.05) than the amount of TP. In wheat breads the amounts 
of BP were about 50± of TP and did not significantly differ from 
wheat flour (P=0.086 and P=0.154). In rye breads the BP part of 
TP was 69-78± and in rye flour it was 45±, and they differed sig-
nificantly from each other (P<0.05). Measurement uncertainty 
was 6-7±.
Conclusions: BP contents in cereals differed from TP which sug-
gests that the estimations based on food databases do not give an 
accurate estimation of the phosphorus intake. This method seems 

to be useful for BP analysis. TP values of Fineli® seem to require 
evaluating. BP contents in foodstuffs need further investigation 
and the method should be validated against an in vivo method.
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P123 - COMBINED AND SEPARATE EFFECTS OF WRIST 
FLEXOR AND EXTENSOR MUSCLES ON DISTAL RADIUS 
BONE MINERAL DENSITY
M. A. Sariyildiz 1, A. Ozen 2, I. Karacan 1,*, O. Ergin 1

1Physical Medicine and Rehabilitation Dept, 2Nuclear Medicine 
Dept, Vakif Gureba Training and Research Hospital, Istanbul, 
Turkey

Aims: To examine the combined and separate effects of wrist 
flexor and extensor muscles on distal radius bone mineral density 
(BMD).
Methods: Twenty-six young-adult healthy males, aged 22-42, 
were included in this study. Dominant hand was right in all cases. 
Distal radius BMD was bilaterally measured by dual energy X-ray 
absorptiometry. Isokinetic torque was measured in the right and 
left forearm with the Cybex extremity-testing system. The mus-
cles tested included the right and left wrist flexors and extensors. 
A flexor/extensor strength ratio (flexor muscle strength/extensor 
muscle strength) was calculated.
Results: There were no correlations between distal radius BMDs 
and the wrist flexor or extensor muscles strength in both sides. A 
significant correlation between ultradistal radius BMD and the 
flexor/extensor ratio was found in the right and left forearm (re-
spectively, R=0.518, p=0.007 and R=0.392, p=0.048). There was 
also a significant correlation between total radius BMD and the 
flexor/extensor strength ratio in the right and left forearm (re-
spectively, R=0.449, p=0.022 and R=0.466, p=0.016).
Conclusions: The wrist flexor and extensor muscles do not 
contract independently of each other in activity of daily living. 
Present study suggest that combined effects of wrist flexor and 
extensor muscles may be more important for distal radius BMD.
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P124 - EFFECTS OF BONE EXPOSED TO CYCLIC  
MECHANICAL LOADING ON ELECTRICAL ACTIVITY OF 
MUSCLES
I. Karacan 1,*, M. A. Sariyildiz 1, C. Bahadir 2, A. Ozen 3

1Physical Medicine and Rehabilitation Dept, Vakif Gureba Train-
ing and Research Hospital, 2PMR Dept, The Ministry of Health 
Erenkoy Physical Medicine and Rehabilitation Hospital, 3Nuclear 
Medicine Dept, Vakif Gureba Training and Research Hospital, 
Istanbul, Turkey

Aims: Based on the bone myoregulation reflex, bone sensing me-
chanical stimuli can send the signals to central nervous system 
and may neuronally regulate muscle activity1. Aim of this study 
was to determine whether radius bone exposed to cyclic mechan-
ical loading affects background muscle electrical activity of m.
flexor carpi radialis (FCR) in healthy adult volunteers.
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Methods: Fifty-six healthy adult volunteers (39 males and 17 pre-
menopausal females, aged 20-55 yr) were included in this study. 
Muscle electrical activity of m.FCR was measured as EMGrms by 
surface EMG. EMGrms was derived from the root mean squared 
(rms) form of the raw signal. Background-EMGrms indicates the 
motoneuron pool activation2. Background-EMGrms and H-re-
flex of the right FCR were measured at pre-vibration and during 
vibration. The right distal radius BMD and BMC were measured 
by DXA after trials.
Results: Background-EMGrms significantly increased during vi-
bration in all cases. Multiple linear regression analysis revealed 
that BMC-UDradius was an independent predictor for the 
change in the rest-EMGrms with vibration (R= 0.741, Adjusted 
R square= 0.540 F= 65.6 p=0.0001). However, age, gender, BMC-
Midradius, BMC-Totalradius and distal radius BMDs were not. 
This analysis also indicates that ultradistal radius BMC explains 
only 54.0± of the variance in the background- EMGrms with vi-
bration. H-reflex was significantly suppressed during vibration 
in all cases.
Conclusions: The current study suggested that bones may regu-
late muscle activity, based on their bone mineral content. This 
finding may also help to explain the increases in vibration-in-
duced EMG activity.
References: 1-Karacan I et al, Nobel Med 2009;5:9; 2-Fratini A et 
al, Med Eng Phys 2009;31:1166.
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P125 - ACUTE EFFECTS OF MONO- AND POLYPHOS-
PHATES ON MINERAL METABOLISM IN HEALTHY 
YOUNG WOMEN
H. J. Karp 1,*

1Department of Food and Environmental Sciences, University of 
Helsinki, Helsinki, Finland

Aims: A high phosphorus intake together with low calcium intake 
has been shown to elevate serum parathyroid hormone concen-
tration which causes bone resorption and increased bone turno-
ver. Different phosphate salts are commonly used as additives in 
food industry. The aim of this study was to compare acute effects 
of mono- and polyphosphates on mineral metabolism. 
Methods: In this short-term intervention study we compared 
acute effects of monophosphate (MP) and polyphosphate (PP) on 
calcium and bone metabolism in 14 healthy young female vol-
unteers. Each subject participated in the study at three separate 
24-h sessions, one session being a control session with placebo. 
The diet at each session was exactly the same containing 340 mg 
of calcium and 500 mg of phosphorus. Phosphorus intake from 
MP and PP supplements was 1500 mg. The supplements and pla-
cebo were given in three equal doses during a day (0800, 1200 and 
1600) and the order of the days was randomized.
Results: Relative to control session, both MP and PP increased S-
P (p=0.0001). The difference in S-P between MP and PP sessions 
was not significant (p=0.145). Both MP and PP increased U-P as 
compared with the control session (p=0.0001). MP increased S-P 
more than PP (p=0.019). S-iCa decreased at the MP session rela-
tive to control session (p=0.045). PP decreased U-Ca relative to 

control session (p=0.002). Both MP (p=0.02) and PP (p=0.005) 
increased S-PTH.
Conclusions: Both mono- and polyphosphates absorbed well 
and increased S-PTH. Based on U-P and S-P, monophosphate 
may have absorbed slightly better than polyphosphate. U-Ca 
decreased more at the polyphosphate session than at the mono-
phosphate session, which could be due to polyphosphate binding 
calcium in intestine. 
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P126 - CA-ENRICHED MINERAL WATER IS A GOOD 
SOURCE OF CA: A CONTROLLED SHORT-TERM STUDY 
IN HEALTHY WOMEN 
V. E. Kemi 1,*, S. Itkonen 1, H. Karp 1, K. Laitinen 2, C. Lamberg-
Allardt 1

1Department of Food and Environmental Sciences, Helsingin 
Yliopisto, 2Department of Obstetrics and Gynaecology, Hospital, 
Helsinki, Finland

Aims: The importance of adequate Ca intake for bone health is 
well established. However, in many countries dietary Ca intake 
fails to meet nutritional recommendations. The main dietary Ca 
sources in Western diets are dairy products, but there are individ-
uals who cannot consume dairy products due to allergy, lactose 
intolerance or veganism. The aim of this study was to investigate 
the acute effects of three different Ca sources: Ca-enriched min-
eral water (CEMW), milk (MI) and Ca supplement (CaS) on Ca 
and bone metabolism. In addition, we studied whether CEMW 
is a good Ca source by comparing the effects of CEMW with the 
effects of MI and CaS.
Methods: Each of 14 healthy female subjects aged 19-32 years 
attended four 24-h study sessions, which were randomized with 
regard to a Ca source (mineral water (control day), CEMW, MI 
and CaS), and each subject served as her own control. The meals 
were exactly the same on each study day and provided 305 mg of 
Ca. In addition, each Ca source provided 800 mg of Ca, which 
were taken into four equal sized doses during the study day. 24-h 
urine sample and six blood samples were collected on each study 
session.
Results: Compared with control day, all studied Ca sources 
(CEMW, MI, CaS) significantly decreased serum parathyroid 
hormone (S-PTH) concentration (p<0.001, ANOVA), increased 
serum ionized calcium (S-iCa) concentration (p=0.001, ANO-
VA) and elevated urinary calcium excretion (U-Ca) (p<0.001, 
ANOVA). Serum total calcium (S-Ca) concentration increased 
only with CaS (p<0.001) and CEMW (p=0.004) but not with 
milk (p=0.24) when compared with mineral water (control 
day).
Conclusions: Our results show that Ca-enriched mineral water is 
a good Ca source. Ca-enriched mineral water, Ca supplement and 
milk similarly increased S-iCa and decreased S-PTH concentra-
tions and increased U-Ca excretion. Ca-enriched mineral water 
can be recommended as a Ca source to individuals who can not 
consume dairy products.
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P127 - FOREARM MUSCLE STRENGTH DEVELOPMENT 
IN ADOLESCENCE PREDICTS BONE AREA AND DENSITY 
AT DISTAL RADIUS BUT NOT IN RADIAL DIAPHYSIS IN 
MIDLIFE – EVIDENCE FROM A 40-YEAR PROSPECTIVE 
STUDY 
S. Kontulainen 1,*, A. Lorbergs 1, J. Johnston 2, S. Jackowski 1, A. 
Frank 1, A. Baxter-Jones 1

1College of Kinesiology, 2College of Engineering, University of 
Saskatchewan, Saskatoon, Canada

Aims: To examine the role of forearm muscle strength develop-
ment in adolescence in determining radius properties and esti-
mated strength in midlife.
Methods: We recruited 48 adult participants (30M; 18F; mean age 
49.7yrs, SD 2.6yrs) from the longitudinal Saskatchewan Growth 
and Development Study (SGDS) with annual measures from years 
1964-73 to follow up in 2009. Muscle strength development of 
elbow and wrist flexion and extension collected annually in 1964-
73 was used to calculate adolescent Peak Strength Velocity (PSV) 
for each individual by fitting a cubic spline for the longitudinal 
strength development data. In 2009, we measured non-dominant 
radius total bone area (ToA, mm2), density (ToD, mg/cm3) and 
strength index in compression (BSIc) from the distal radius (4% 
of length), and cortical bone area (CoA, mm2), density (CoD, mg/
cm3), polar strength strain index (SSIp) and muscle cross-section-
al area (MCSA, mm2) from radius diaphysis (65%) with pQCT 
(Stratec XCT2000). We used linear regression to assess if muscle 
strength development in adolescence predicted adult bone out-
comes when controlling for significant determinants of bone size 
(MSCA and limb length) in adulthood. α <0.05 defined a signifi-
cant improvement of the models’ goodness-of-fit (R2).
Results: Adding adolescent PSV of the elbow extension to the 
model (with MCSA and length) improved the prediction of distal 
radius ToA and ToD in midlife (R2 increased from 0.55 to 0.68) 
whereas BSIc prediction (R2=0.31-0.34) remained the same. Ado-
lescent PSV of wrist extension improved the distal radius ToA 
in adulthood (R2 from 0.55 to 0.68). Adolescent PSV of elbow or 
wrist flexion did not improve any predictive models at the distal 
radius. At the radius diaphysis, the model with limb length and 
MCSA predicted 55% of variance in CoA and 80% of SSIp but 
none of CoD (R2=0.03). Adolescence PSVs did not improve pre-
diction of radius diaphysis properties or estimated strength.
Conclusions: Development of elbow and wrist extension strength 
in adolescence seems to predict adult bone area and density at 
clinically relevant distal radius, whereas cortical area and esti-
mated strength at the radius diaphysis in midlife are mainly de-
termined by adult body and muscle size.
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P128 - MENIN PROTEIN INTERACTS WITH MICRORNA 
26A DURING THE EARLY DIFFERENTIATION OF  
HUMAN ADIPOSE TISSUE-DERIVED STEM CELLS TO 
THE OSTEOBLAST LINEAGE INDUCED BY TREATMENT 
WITH DXAMETHASONE
E. Luzi 1,* and 1*F. Marini, 1*I. Tognarini, 1*G. Galli, 1*S. Sorace, 
1*A. Falchetti and 1*M. L. Brandi
1Metabolic Bone Unit, * Internal Medicine, University of Firenze, 
Firenze, Italy

Aims: MicroRNAs (miRNAs) act as post transcriptional regulators 
of gene expression, interplaying with transcription factors in com-
plex regulatory networks . Menin expression modulates mesenchy-
mal cell commitment to the myogenic and osteogenic lineages. The 
microRNA 26a (miR-26a), modulates the expression of SMAD1 
protein during the osteoblastic differentiation of Human Adipose 
Tissue-Derived Stem Cells (hADSCs) induced to differentiate with 
DXAmethasone. The aim of this study was to investigate the inter-
play between menin and miR-26a as regulators of early osteogenic 
differentiation in the hADSCs induced by DXAmethasone, 
Methods: RNA silencing approaches were used to downregu-
late MEN1 mRNA expression. Pre-miR reconstitution assay was 
used to validate the silencing data. qRT-PCR analysis and west-
ern blot were used to study both mRNA and protein expression. 
Results: We found that in hADSCs the siRNA-induced silencing 
of MEN1 mRNA resulted in a down regulation of miR-26a, with a 
consequent up-regulation of SMAD1 protein and osteogenic dif-
ferentiation markers We showed also that menin interacted in a 
specific manner with pri-miR26a. 
Conclusions: These results showed the specific interaction be-
tween of menin protein and miR-26a during Human Adipose 
Tissue-Derived Stem Cells osteogenesis. 
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P129 - MICRODENSITY OF HUMERAL HEAD:  
IMPORTANCE FOR SURGERY
S. Abrassart 1,*, P. Hoffmeyer 1
1Orthopédie, HUG, Genève, Switzerland

Aims: We aimed to provide an anatomical basis for surgical tech-
niques in rotator cuff reinsertion. The purpose of this study was 
to investigate the 3-dimensional trabecular bone mineral density 
(BMD) in the humeral head bone and determine areas of low 
density. Limited information exists for humeral head to under-
stand its mechanical behaviour.
Methods: 15 unpaired fresh humeral heads were harvested and 
frozen. The mean age was 75 years old .All abnormal bones un-
derlying fractures, major arthrosis or surgical interventions were 
excluded from the study All the heads were scanned using a 
three-dimensional HR-pQCT system providing 80 microns slices 
nominal resolution. Manually outlining of the contours of cancel-
lous bone was done in different areas: lesser tuberosity, greater tu-
berosity, articular part and centre. The parameters included in the 
analysis were: bone volume density (BV/TV, Trabecular thickness 
(tb. Th) (mm), Trabecular separation(TB.Sp)(mm), Trabecular 
number(TB.N) (1/mm).
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Results: The average density of the lesser tuberosity is the highest 
of the whole head (BV/TV= 0,228). The centre of the head is de-
voided of large trabeculae with a very low density (BV/TV =0,1). 
The greater tuberosity is rich in thin trabeculae (Tb Th=0,265) 
separated by large spaces (1,5) .The articular part presents the 
higher density (BV/TV =0,3) .
Conclusions: Emphasis has traditionally been placed on cortical 
bone as quality predictor due to its stiffness for achieving primary 
stabilisation .However screws and anchors are mainly in contact 
with cancellous part of bone, and mechanical characteristics of 
cancellous bone also influence the load-bearing capacity of im-
plant-bone union This studies is interesting in showing areas of 
poor cancellous bone quality and may help to improve surgical 
techniques.

Disclosure of Interest: None Declared

P130 - FACTORS INFLUENCING SKELETAL STATUS AS-
SESSED BY QUANTITATIVE ULTRASOUND IN CHIL-
DREN WITH BRONCHIAL ASTHMA
P. Adamczyk 1, W. Pluskiewicz 1,*, Z. Halaba 2, M. Nowakowski 3, 
A. Madaj 3, B. Drozdzowska 1

1Medical University of Silesia, Katowice, Zabrze, 2Division of Ne-
onatology, Department of Obstetrics and Gynecology, Specialist 
Hospital nr 2, Bytom, 3Outpatient Medical Care „Allergo-Med.”, 
Gliwice, Poland

Aims: The aim of the study was to analyze the possible influence 
of treatment and some other factors on the skeletal status assessed 
by quantitative ultrasound (QUS) measurement in asthmatic 
children.
Methods: The study group comprised 69 children (47 boys and 
22 girls) at mean age 10.9±2.6 y., height 144.5±16.6 cm, weight 
40.1±12.9 kg. The mean time since diagnosis was 6.3±2.7 y. and 
the mean time of treatment was 5.2±2.7 y. The control group 
was selected from previously examined healthy children and 
comprised 251 subjects matched for sex (171 boys and 80 girls), 
age (10.9±2.3 y.) and body size (height 144.8±14.3 cm, weight 
39.8±12.4 kg). Skeletal status was evaluated by QUS performed at 
proximal phalanges of right hand’s fingers II-V using DBM Sonic 
device (IGEA, Italy) which measures amplitude-dependent speed 
of sound (Ad-SoS [m/s]). In addition the value of Z-score was 
calculated for each child from study and control group on the 
basis of reference data in healthy children.
Results: The mean value of Ad-SoS in asthmatic children was 
1953.8±60.2 m/s and the mean Z-score was -0.05±1.02 and the 
results did not differ from results obtained in control group 
(1951.0±53.9 m/s and -0.26±1.05, respectively). All asthmatic 
children were treated with inhaled steroids and correlation 
analysis did not reveal any relation between Ad-SoS values and 
steroid dose. Possible influence of other kinds of therapy was 
checked by comparison between treated and untreated children 
(t-test for independent variables) and no significant differences 
were shown in case of nasal steroids, long-acting β-agonists, 
antihistamine drugs, antilekotriene drugs and allergen immu-
notherapy. Similar comparison performed for children with or 
without prior fracture and for children with or without atopic 

family history did not revealed an influence of those factors on 
QUS results as well.
Conclusions: Skeletal status in children with bronchial asthma 
assessed by QUS shows no difference in comparison with healthy 
children and no symptoms of negative influence of any kind of 
treatment on bone metabolism. It can be concluded, that mod-
ern management of bronchial asthma and co-existing atopic dis-
turbances gives the possibility of effective control of the disease 
without any major side effects on bone tissue, at least when QUS 
measurement is applied as a diagnostic tool.
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P131 - BODY COMPOSITION: FAT MASS OR MUSCULAR 
PROTECTOR OF BONE MASS DENSITY
M. A. Aguilera Barreiro 1,*, E. Corona Morquecho 1, M. C. 
Caamaño Pérez 1, E. Barreira Mercado 2

1Licenciatura de Nutrición, 2Facultad de Medicina, Universidad 
Autonoma de Queretaro, Querétaro, Mexico

Aims: Evaluate the lean mass (LM) and the fat mass (FM) as-
sociated with total corporal, lumbar spine and hip region bone 
mineral density (BMD).
Methods: 787 women ranging from 35 to 55 years, were studied 
with neither hormonal or pharmacological treatment, or some 
disease related to osteoporosis. Body composition with Dual en-
ergy X-ray absorptiometry (DXA) was analyze in order to obtain 
FM (%) and LM (%); the BMD total (g/cm2) and lumbar spine 
and hip regions. The body mass index (BMI) was obtained and 
was correlated with BMD with the LM and FM percentage in re-
lation to age.
Results: 95% of the women demonstrated high FM and 53.4% 
high LM. The BMD was correlated in a negative form according 
to age and FM percentage; and positively with the total BMD and 
the high BMI and LM percentage. Adjusted BMD total for age 
and BMI, there was significant LM protection (r=0.142 p=0.000) 
against FM (r=0.115 p=0.517). FM protection in the hip was ob-
served (r=0.137 p=0.000) and LM risk (r=0.157 p=0.000). The op-
posite effect to the lumbar spine region; LM protection and FM 
risk (p<0.05).
Conclusions: The lean mass is associated as a protector factor 
form bone mineral density total and lumbar spine region, unlike 
the hip; the fat mass as a risk factor for bone mineral density total 
and lumbar spine region, on the other hand is a protector in the 
hip region.
Acknowledgement: Conacyt Fondos Sectoriales
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P132 - DETERMINATION OF STANDARD VALUES FOR 
MINERAL DENSITIES OF HAND BONES ACCORDING TO 
PATIENTS’ AGES 
K. Alioglu 1,*, B. Dogu 1, B. Kuran 1

1Physical and Rehabilitation Department, Sisli Etfal Educational 
and Research Hospital, İstanbul, Turkey

Aims: To determine standard values for mineral densities of hand 
bones according to patients’ ages and assess their correlation with 
lumbar vertebra (L1-L4) and femur neck region in female popu-
lation referred to our hospital with or without any disease state 
necessitating bone mineral density measurements in order to be 
able to use hand (Dual Energy X-Ray Absorptiometry) DXA in 
the diagnosis and monitorization of osteoporosis.
Methods: Turkish speaking women aged between 20-70 years 
without any disease (genetic, endocrine, metabolic, neurologic, 
rheumatismal, and orthopedic disorders) necessitating bone 
mineral density measurements were enrolled into the study. Nul-
liparous or multiparous women with a history of >3 pregnancies, 
those using > 10 cigarettes a day and /or consuming > 400 cc al-
coholic beverages a day, and cases using drugs affecting bone me-
tabolism were excluded from the study. The patients were divided 
into 5 decade-groups based on their ages.
Results: BMD (gr/cm2) values for each age group were as follows: 
for the dominant hand: 0.382 (20-30 yrs), 0.407 (41-50 yrs), 0.372 
(51-60 yrs), 0.339 (61-70 yrs) for the non-dominant hand: 0.373 (20-
30 yrs), 0.393 (31-40 yrs), 0.396 (41-50 yrs), 0.367 (51-60 yrs), 0.329 
(61-70 yrs). BMD values for dominant, and non-dominant hands 
appeared to demonstrate a statistically significant positive correla-
tion (r= 58±) with T-scores of lumbar and femur neck (p<0,01).
Conclusions: It is important to measure bone mineral density of 
the problematic region in order to better reflect the underlying 
disease. This approach increases the accuracy of diagnosis and 
it is convenient for the patient. Therefore, in clinical conditions 
which might cause localized osteoporosis of the hand (hemiple-
gia, reflex sympathetic dystrophy, rheumatologic diseases, tendon 
and nerve injuries of the hand, upper extremity fractures) bone 
mineral density measurements can be performed using hand 
DXA. Besides it is an excellent method which might be used in 
the diagnosis and follow-up of osteoporosis in that it has a good 
correlation with bone mineral densities of lumbar vertebra (L1-
4), and femoral neck regions.

Disclosure of Interest: None Declared

P133 - DIFFERENTIAL FACTORS AFFECTING BMD IN 
RURAL AND URBAN MEXICAN WOMEN
M. A. Anaya Loyola 1, M. G. Martinez 1,*, J. L. Rosado 1, M. Caa-
mano 1, O. García-Obregón 1

1Nutricion, Universidad Autonoma de Queretaro, Queretaro, 
Mexico

Aims: The objective of this study was to evaluate the difference 
in bone mineral density between Méxican women living in rural 
and urban areas.
Methods: In this cross-sectional study, a total of 409 women were 
recruited, from which 187 and 222 were living in rural and ur-

ban area, respectively. Age and place of residence was obtained 
by checking official identification documents. Anthropometric 
data included weight, height and body mass index (BMI). Clinic 
history evaluated presence of menopause. Dual absorptiometry 
X-ray was performed in all the participants using an Hologic Ex-
plorer equipment to determine total and by corporal segments 
bone mineral density (BMD).
Results: Women age and BMI were in average 46.4±4.3 years, 
and 29.8±5.6 kg/m2, respectively. Mean total-BMD was 1.1±0.1 
g/cm2. No significant differences were found in total-BMD be-
tween rural and urban women (1.04±0.1 vs. 1.06±1.1 g/cm2 re-
spectively); however, rural women had higher BMD in arms (0.87 
g/cm2 vs. 0.85g/cm2, P<0.008) and thoraxes (0.87 g/cm2 vs. 0.85 
g/cm2, P=0.049) than urban women. BMD in the lumbar area and 
legs were significant higher in urban women. Of all women 80± 
had normal bone structure with a mean total-BMD of 1.10± 0.08 
g/cm2, 15± were osteopenic with a 0.99±0.06 g/cm2 and 5± were 
osteoporotic with a 0.90 ±0.08 g/cm2 BMI was directly correlated 
with BMD in rural and urban women (P=0.02). Menopause was 
inversely associated with BMD only in urban women (P=0.01).
Conclusions: There is high prevalence of low BMD in Mexican 
women of both rural and urban areas but loss of BMD affect in 
different body parts which may be associated with differences in 
diet and body composition. 

Disclosure of Interest: None Declared

P134 - BONE MINERAL DENSITY AND BODY COMPOSI-
TION IN ADOLESCENT WITH FAILURE TO THRIVE
T. S. Andrade 1,*, L. A. Lopes 1, M. M. Pinheiro 1, V. Szejnfeld 1, J. 
A. A. C. Taddei 1

1Pediatria, UNIFESP/EPM, São Paulo, Brazil

Aims: to evaluate bone mineral density in adolescents with fail-
ure to thrive correlating to some aspects of body composition.
Methods: Case control study involving 126 adolescents (15 to 19 
years old), in final puberty maturation [ P>IV and GIV (boys) 
P>IV and M>IV (girls)] being 76 eutrophic (-1,5 z > height/age 
≤+1,5 z and P5th> body mass index<P85th) and 50 with fail-
ure to thrive (family or constitutional delay of growth) (-3,0 z 
≥height/age ≤-1,5 z and P5th> body mass index<P85th), accord-
ing to matching ages, gender and puberty maturation. Weight and 
height were measured and the z score was calculated for height/
age and body mass index; bone mineral content, bone mineral 
density and bone mineral adjusted density were determined for 
total body, lumbar column and femur; total thin mass and ad-
justed for stature, total fat mass and adjusted for the stature. Sta-
tistical analyses were performed using the t-test (weight, height 
and body composition); Mann-Whitney(bone mass) and multi-
ple linear regression (bone mass determinants). 
Results: Weight, height and the z scorefor height/age were larg-
er (statisticalsignificance) amongeutrophic adolescents. Both 
groups did not showsignificant statistical differencefor fat mass, 
± fat mass, fat mass index skeletal and thinmass index skeletal. 
However, thin mass was smaller for the failure to thrive group. 
Conclusions: Regarding bone mass it was not found statistical 
significant difference among teenagers with failure to thrive, 
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however the physiology enrolled with bone formation should be 
better studied, due to positive correlation with thin mass detected 
among these individuals. 

Disclosure of Interest: None Declared

P135 - MCCUNE-ALBRIGHT SYNDROME: EVALUATION 
OF BONE STRENGTH USING PERIPHERAL QUANTITIVE 
COMPUTED TOMOGRAPHY (PQCT) OF THE TIBIA
E. Atsali 1,*, K. Stathopoulos 2, P. Katsimbri 2, E. Metania 2, A. Pa-
padopoulou 1, A. Papadimitriou 1, P. Nikolaidou 1, A. B. Zoubos 

2, G. Skarantavos 2

13rd Pediatric University Clinic, 2Bone Metabolic Unit, 1st Or-
thopedic Clinic, “Attikon” University Hospital, Haidari - Athens, 
Greece

Aims: The evaluation of bone strength and progress of therapy in 
a 14 years old girl with McCune -Albright syndrome using tibia 
pQCT.
Methods: We present the case of a 14 years old girl referred to 
our department 3 years ago with cystic lesions consistent with 
fibrous dysplasia (right humerus, femur and tibia, bone skull), 
precocious puberty (7.5 years) and café au lait spots (lower abdo-
men). McCune-Albright syndrome was diagnosed using clinical 
and imaging (radiographs, MRI) findings and was confirmed by 
genetic testing (heterozygous c.601C>T mutation in exon 8 of the 
GNAS1 gene). We commenced therapy with iv pamidronate fol-
lowed by iv zolendronic acid and performed pQCT (Stratec XCT-
2000 scanner, Stratec Medizintechnik, Pforzheim, Germany) of 
right and left tibia before and during treatment. 
3 slices (1mm each) were obtained (4%, 14% and 38% of tibia length 
sites). The 38% site of the right tibia corresponds anatomically to 
the location of the cystic lesion. For each slice we assessed trabecu-
lar (Trab_Cont) and cortical mass (Cort_Cont) and trabecular 
(Trab_Dens) and cortical densities (Cort Dens) and for 14% and 
38% slices Stress Strength Indexes (SSI) . We compared pQCT vari-
ables between right and left tibia at baseline and through follow-up 
and estimated therapy-induced changes (%) prospectively.
Results: Cort Dens of the right tibia at the 38% site was signifi-
cantly decreased compared to the left at baseline (916.53 mg/cm³ 
vs. 1154.47 mg/cm³, - 20,62%), and throughout treatment. SSI 
(38% site) was similarly reduced at baseline (941,14 vs. 1110.35, 
-15,22%) and during treatment. All parameters (mass, density, 
strength) increased at the 38% site between 2006 and 2009 at both 
legs using bisphosphonates: Cort Cont left [2.85 vs. 3.18g/cm, + 
10.37%], Cort Dens left: [1154.47 vs. 1247.57 mg/cm³, +8.05%], 
SSI left: [1110.35 vs. 1236.30, +11,35%], Cort Cont right [2.13 vs. 
2.27 g/cm, + 6.6%], Cort Dens right [916.53 vs. 1022.16 mg/cm³, 
+ 11.5%], SSI right [941.14 vs. 1151,67, +22%]. Similar changes 
were observed in the other 2 pQCT slices of both legs.
Conclusions: 1) With 3 dimensional densitometry we can prac-
tically see the, characteristic for the disease, loss of cortical and 
trabecular bone and strength in a child with McCune-Albright 
syndrome. 

2) Iv biphosphonates increased bone mass and strength in this 
child. Tibia pQCT may be the easiest and safest non invasive way 
for monitoring disease progress.

Disclosure of Interest: None Declared

P136 - THE EFFECT OF THE REIMBURSEMENT POLICY 
FOR DXA EVALUATION ON THE DIAGNOSTIC RATE IN 
OSTEOPOROSIS
C. Barbu 1,*, A. Roman Moga 2, A. Sirbu 1, S. Martin 1

1Endocrinology - Elias Hospital, Carol Davila University, 2Endo-
crinology - Elias Hospital, Elias Hospital, Bucharest, Romania

Aims: Aim of this study was to evaluate the effect of DXA reim-
bursement policy on the diagnostic rate of osteoporosis.
Methods: 9000 medical records of patients evaluated through 
DXA between 2002 and 2008 were analysed according to the re-
imbursement of the procedure (DXA reimbursement was largely 
available in Romania since 2005 without very restrictive rec-
ommendations). We compared the profile of the investigation 
(skeletal sites which were scanned), prevalence of the diagnosed 
patients with osteoporosis and other risk factors between two 
groups of patients: patients who received DXA reimbursement 
and patients who paid by themselves the procedure
Results: We found about 1200 patients without reimbursement 
who were evaluated mostly between 2002 and 2005 (group A) and 
7800 patients with DXA reimbursement (5200 with full reimburse-
ment and the rest with partially reimbursement), who were meas-
ured mostly in the last years (after 2005), named group B. Mean 
age was significantly lower in group B comparing to group A (61.2 
yrs and 65.4 respective, p<0.01). Regarding measured skeletal sites, 
lumbar and femoral measurements were more frequent in group B 
comparing to group A where a lot of the patients had only one skel-
etal site measured (92% and 64% respective, p <0.01). Prevalence 
of the osteoporosis was found slightly higher in the group A (29% 
comparing to 24.5%). Prevalent fractures were significantly more 
frequent in group A (24%) comparing to group B (10.9±).
Conclusions: Our data suggests that DXA evaluation reimburse-
ment in the absence of a specific case finding strategy is obviously 
increasing the absolute number of the diagnosed patients and im-
proving the quality of the procedure, but is also associated to a 
higher cost/ efficiency ratio because of low utility investigations 
in younger and low risk people.

Disclosure of Interest: None Declared

P137 - STUDY OF ASPECTS OF BONE MINERAL DENSITY 
IN CHILDREN WITH SCOLIOSIS
C. M. Avram 1,*, F. Cioara 2, M. Mihailov 2

1Children Rehabilitation Unit, Clinical Medical Rehabilita-
tion Hospital Felix, 2Balneophysiokinetotherapy, University of 
Oradea, Oradea, Romania

Aims: Aim of the study was to determine if bone density has any 
importance in developing scoliosis in teenager. 

As children grow, their bones grow and the corresponding 
bone density rises continually during each year of growth. Dur-
ing the teenage years the bone density takes a big jump; this rapid 
increase follows the growth spurt and is under hormonal con-
trol. In the late teens and early twenties, our bone density hits a 
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maximum, called the “peak bone mass.” Once peak bone mass is 
achieved, it never can increase further. 
Methods: We evaluate 60 subjects in two groups, 30 healthy teen-
agers and 30 teenagers with scoliosis (structural or functional 
scoliosis). Each subject performed DXA, using the same standard 
parameters. 
Results: There is a significant difference between the two groups: 
DXA in healthy teenagers is almost the same as in healthy adult. 
For children with scoliosis the mean value was significant for low 
bone density. 
Conclusions: low bone density in teenager might be one of the 
risk factors for developing scoliosis. 

Disclosure of Interest: None Declared

P138 - FRACTURES IN OSTEOPENIC WOMEN 
F. Baro 1,*, M. Guinot 2, E. Rodriguez Bueno 3, B. Roca 4, E. Ruiz 5, 
I. Ibars 6, L. Esteban 6 and GEMOC
1Obstetrics and Gynecology, Vall D Hebron University Hospital, 
2Obstetrics and Gynecology, Hospital Sant Pau, 3Obstetrics and 
Gynecology, PASSIR Sant Andreu, Barcelona, 4Obstetrics and 
Gynecology, Hospital Terrassa, 5Obstetrics and Gynecology, PAS-
SIR Antoni Creus, Terrassa, 6Obstetrics and Gynecology, PASSIR 
Casagemes, Badalona, Spain

Aims: Evaluate the relation between osteopenia, prevalence of 
previous fractures, presence of risk factors and pharmacological 
intervention.
Methods: Prospective study in a sample of 1946 women of ages 
between 40 and 73 years (average age: 60; DS: 6,9), whose BMD 
valued by means of bone densitometry (DXA), was in the interval 
of osteopenia. Inclusion criteria were of T-score -1,5 SD and -2,49 
SD . The risk factors and the presence of pharmacologic treatment 
were valued .
Results: 1946 women with osteopenia, a 78% presented risk fac-
tors of these factors, Body mass Index (BMI)<20: 17,6%, Family 
Osteoporosis: 8,1%, smokers: 10,6%, early menopause: 7,4%, Cor-
ticosteroids: 8%, height decrease: 26,7%, in a 22% did not present 
any risk factor . We funded 11.3% had suffered fractures. Of the 
total of the fractures, a 12,27% were vertebral, a 5,9% of hip and 
a nonvertebral 85,45%. The vertebral fracture and hip was cor-
related of significant form with the age (p=0,002). Nonvertebral 
were most common before sixties: 69,1%, in vertebral fracture be-
fore sixties: 25,9±, in hip fracture 15,38%. A 63.6% of the patients 
received treatment, After the pursuit visit they received treatment 
94.8% .The most common treatments were Raloxifene biphos-
phonates and HT, all supplemented with calcium + Vitamin D
Conclusions: The BMD does not indicate the bone resistance, 
which demonstrates in our sample then in a 11.3% of the pop-
ulation with osteopenia, fractures take place. Remember that a 
previous fracture is a powerful republished of a new fracture. 
Our group recommends precociously to initiate a pharmacologic 
treatment in this group of patients with prevalent o clinical frac-
tures is necessary an exhaustive study of these patients. 

Disclosure of Interest: None Declared

P139 - COFFEE EFFECT AS MODIFIER OF BONE MIN-
ERAL DENSITY
E. R. Barreira-Mercado 1,* on behalf of Metabolic Unit and Bajon-
ero-Castañeda E, Hernandez-Urbiola MI, Rodriguez-Garcia M, 
Aguilera-Barreiro MA
1Metabolic Unit, Universidad Autonoma de Queretaro, Quere-
taro, Mexico

Aims: Some previous reports about pre and postmenopausal 
women suggest an inverse relationship between caffeine intake 
and bone mass, but their results are quite different and the results 
are too contradictory. In México we don´t have studies to evalu-
ate the risks of chronic use of coffee in women. This study as-
sessed the possible association between habitual caffeine intake 
and bone mass by DXA in urban women between 35 and 50 years 
old.
Methods: The association between caffeine intake and bone mass 
was evaluated in 120 females, aged 35 to 50 years, adjusted ac-
cording to relevant biological and lifestyle factors. They were di-
vided into two groups: experimental (84 cases of coffee consum-
ers) and a control group (36 cases non consumers) . The accepted 
cases could not have any systemic diseases neither any of the ob-
viously related diseases associated to bone mass loss. The intake 
of coffee was obtained by means of a validated questionnaire that 
determined the amount and caffeine content and was categorized: 
null consumption (0ml/day), Low (<200ml/day), moderate (200-
450ml/day), or elevated (>450ml/day), and bone mineral density 
(BMD) 
Statistical Analysis: SPSS-17 software was used to central tenden-
cy and dispersion measures, independent T test samples and “r” 
Pearson correlation for continuous variables, contingency tables, 
Pearson Chi Square and confidence intervals for the categorical 
variables.
Results: Low consumers were 22.5±, middle 22.5± and 25% el-
evated consumers. Statistical analyses revealed no significant 
statistical differences in BMD of the hip; meanwhile there was a 
significant decrease of bone mineral density in the vertebral spine 
in experimental group (0.942 ±0.138 gr/cm2 VS 1.05 ±0.091 gr/
cm2) p<0.05
Conclusions: 1. Our data showed habitual middle to high con-
sumption of coffee in Mexican women.

2. Perhaps coffee adversely affects bone mass in vertebral bod-
ies and this possibility should be taken as a risk factor specially in 
osteopenia and low bone mass treatment
References: 1) Frary CD, Johnson RK, Min QW, J Am Diet Assoc 
2005;105:110; 2) Conlisk AJ, Galuska DA, Prev Med 2000;31:562; 
3) Ferrini RL, Barrett-Connor E, Am J Epidem 1996;144:642.
Acknowledgement: CONACYT- México, Universidad del Valle 
de México-Qro
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P140 - A COMPARISON BETWEEN FRAX® AND  
OSTEOPOROSIS CANADA’S TOOL IN ASSESSMENT OF 
MAJOR OSTEOPOROTIC FRACTURE RISK IN  
POSTMENOPAUSAL WOMEN
G. Bonaccorsi 1,*, G. Cremonini 1, F. S. Pansini 1, G. Cervellati 1,  
S. Ferrazzini 1, F. Ridolfi 1, B. Bagni 2, A. Patella 3

1Menopause and Osteoporosis Center, 3Department of Obstetric 
and Gynecology, University of Ferrara, Ferrara, 2Department of 
Nuclear Medicine, University of Modena, Modena, Italy

Aims: Nowadays, the prevention strategy of osteoporosis strongly 
suggests the use of algorithms to assess individual patient’s 10-yr hip 
and major osteoporotic fracture risk .The study was carried out to 
compare the 10-yr risk of major osteoporotic fracture provided by 
the tool of Osteoporosis Canada (OC)[1] and by the WHO’s calcu-
lator FRAX®[2] on an identical group of postmenopausal women.
Methods: We randomly selected n.298 women aged 50 yr and 
older referring to our center. We collected the risk factors re-
quested by the algorithms and we performed DXA scan (spine 
and hip). Then we calculated the risks and we divided the FRAX®’s 
results for major osteoporotic fracture probability in 3 risk classes 
analogue to the ones of OC’s tool: low (<10%), moderate (10–
20%), high (>20%).
Results: The mean age of our sample was 60,05 yr (range 50-84), 
74,5% of our population was aged 65 yr or younger. In 71% of 
patients the risk factors were absent. According to WHO criteria, 
osteoporosis was present in 29% at spine, 15% at femoral neck 
and 4% at femur total. Results are shown on Table1. As expected, 
the differences in the rate of women’s assignment to analogue risk 
classes by the two tools were statistically significant (p<0,001). 
The rate of accordance, in terms of class risk allocation, was of 
41,9%, in all other cases FRAX® indicated lower risk classes than 
the OC’s tool and in 9,7% they respectively assigned a low risk vs. 
an high risk for identical women. Low rate of accordance (51%) 
was seen even when the tools consider the same BMD values (i.e. 
the femoral neck).

Table 1. Distribution of major osteoporotic fracture probability in 
risk classes with different tools (N=298)
 Low risk

(<10%)
Moderate risk
(≥10% and ≤20%)

High risk
(>20%)

 % % %
FRAX® 87,58 9,73 2,68
OC’s tool 36,24 44,63 19,13

Conclusions: In our “quite” young postmenopausal population, 
results provided by the two tools are clearly different. This could 
be due to the fact that the two algorithms use different ways of cal-
culations and in FRAX® spine BMD values are not considered. Re-
garding women potentially eligible for treatment, according to 
NOF guidelines (major osteoporotic fracture risk >20%), we are 
much less likely to treat younger postmenopausal women with 
osteopenia using FRAX®.
References: 1. Siminoski K et al, Can Assoc Radiol J 2008;56:178; 
2. Kanis JA et al, Osteoporos Int 2008;19:385.
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P141 - PATENTS WITH TYPE 1 DIABETES HAVE LOWER 
BONE MINERAL DENSITY AT LUMBAR SPINE AND 
PROXIMAL HIP THAN HEALTHY AGE MATCHED CON-
TROLS
N. P. Botushanov 1,*, M. Orbetzova 1

1Endocrinology Clinic, Medical University, Plovdiv, Bulgaria

Aims: Accumulating recent evidence suggests that diabetes mel-
litus type 1 is associated with low bone mineral density and re-
lated increased risk of fractures. However the exact reason for this 
is not quite well understood.
Methods: A total of 125 randomly selected patients with diabetes 
mellitus type 1 (74 women and 51 men), aged 20-40 years, and 
120 (70 women and 50 men) age matched nondiabetic controls 
had undergone DXA measurement of the bone mineral density 
(BMD) at lumbar spine and proximal hip, as well as measure-
ments for oteocalcine, alkaline phosphatase, 25 (OH) vitamin D, 
IGF-1, PTH, Ca, P, Mg, Ca-uria, glycemic status, anthropometry
Results: BMD was significantly lower in diabetic group in com-
parison with controls for both sexes and for both sites of meas-
urement (1,1035 ±0,1269 g/cm2 vs. 1,1978 ±0,1359 g/cm2,P<0.05 
women, 1,2114 ±0,1587 g/cm2 vs. 1,3346 ±0,1635 g/cm2, P<0.01 
men at lumbar spine and 0,86568 ±0,1223 g/cm2 vs. 0,92368 
±0,1453 g/cm2 P<0.01 women, 0,9138 ±0,2134 g/cm2 vs. 0,9868 
±0,1534 g/cm2,P<0.001 men at femoral neck). BMD was not as-
sociated with glycemic control (HbA1c) and diabetes duration. 
Parathyroid hormone was associated inversely with BMD at lum-
bar spine (r= -0,437, P=0,020) but not at femoral neck (r=-0,321, 
P=0,110) and this correlated with higher calciuria in diabetics 
(P=0.032). Calciuria showed positive correlation with HbA1c 
(r=0,411, P=0,036). Serum values of 25 (OH) D were signifi-
cantly lower in diabetics (37,578±16,706 nmol/l) than in control 
group (58,345±19,637 nmol/l; P=0.023) but showed no signifi-
cant association with BMD at any site. Osteocalcine and alkaline 
phosphatase showed significant inverse association with BMD at 
lumbar spine (r=-0,418, P=0,004; r=-0,318, P=0,038 respectively) 
but again not with BMD at femoral neck (r= -0,271,P=0,078; r=-
0,217,P=0,184 respectively) for both sexes.
Conclusions: This cross- sectional study reports significantly low-
er BMD for women and men at lumbar spine and femoral neck 
in patients with diabetes mellitus type 1 in comparison with age 
and sex matched control group. Although HbA1c was not associ-
ated with BMD at any site, diabetic patients with higher HbA1c 
had higher calciuria and higher levels of parathyroid hormone 
and lower BMD at lumbar spine for both sexes. Markers for bone 
formation showed inverse correlation with BMD at lumbar spine 
probably in an attempt to compensate increased resorption.

Disclosure of Interest: None Declared
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P142 - LONGITUDINAL ASSESSMENT OF IN VIVO BONE 
MICROARCHITECTURE AT THE DISTAL RADIUS BY  
HR-PQCT OVER TWO YEARS: THE OFELY STUDY
S. Boutroy 1,*, E. Sornay-Rendu 1, N. Vilayphiou 1, F. Munoz 1,  
P. D. Delmas 1, R. Chapurlat 1

1INSERM U831 and Université de Lyon, Lyon, France

Aims: Though there is evidence that cortical and trabecular bone 
microarchitecture are impaired with age, these have not yet been 
assessed longitudinally with a noninvasive method.
Methods: Assessment of total, trabecular and cortical volumet-
ric densities (vBMD) and microarchitecture (trabecular number, 
heterogeneity of trabecular distribution and cortical thickness) 
were assessed at the distal radius by high resolution peripheral 
quantitative computed tomography (HR-pQCT, XtremeCT, Scan-
co Medical AG) at baseline and after 2 years (1.9±0.1 yrs), in 151 
pre- and 297 untreated postmenopausal women (mean age 38±6 
and 69±8 yrs respectively) from the OFELY cohort (treatments 
included: bisphosphonate, HRT, SERM, tibolone, corticoid or 
aromatase inhibitor). Baseline data are given in the table below, 
and the median rates of change per year in vBMD and microar-
chitecture were expressed in percentage.
Results: We found that vBMD and both cortical and trabecu-
lar microarchitecture parameters were significantly altered in 
postmenopausal compared to premenopausal women. A signif-
icant total and cortical vBMD loss was observed in postmen-
opausal women (respectively -0.9% and -0.4%, p<0.001), but 
not in premenopausal women (both 0.1%). In premenopausal 
women, however, we observed a slight but significant increase 
in trabecular vBMD in parallel with an increased trabecular 
number and a decreased cortical thickness (respectively 0.4%, 
0.5% and -0.3%, p≤0.05). The loss of cortical thickness was 
more pronounced in postmenopausal women (-2.0%, p<0.001) 
and no change was seen for trabecular vBMD, number and dis-
tribution. When the high intra-individual variability was taken 
into account, the trabecular number change did not exceed the 
least significant change (CV=3%) in 75% of the postmenopau-
sal women whereas it decreased in only 8% and increased in 
16%. 

 

Conclusions: This study is the first to present longitudinal as-
sessment of radius bone density and microarchitecture over a 2 
years period by HR-pQCT. The results outlined the degradations 
that occur after menopause but also early architectural changes 
in premenopausal women. The high intra-individual variability 

in the follow-up measurements should be accounted for in the 
interpretation of individual data.
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P143 - REPRODUCIBILITY OF FINITE ELEMENT  
MEASURES AND 3D REGISTRATION BASED ON  
HR-PQCT IMAGES
S. Boutroy 1,*, N. Vilayphiou 1, M. L. Bouxsein 2, F. Munoz 1,  
P. D. Delmas 1, R. Chapurlat 1, B. van Rietbergen 3

1INSERM U831 and Université de Lyon, Lyon, France, 2Beth Is-
rael Deaconess Medical Center, Boston, United States, 3Einhoven 
University of Technology, Einhoven, Netherlands

Aims: The purpose of this study is to determine the short-term 
reproducibility of Finite Element Analyses (FEA) of bone and 
grey-levels in images after 3D image registration in-vivo, and thus 
to estimate the sensitivity of this approach to detect bone loss or 
gain.
Methods: 15 healthy women (21–47yr) underwent 3 HR-
pQCT (82 µm3 isotropic voxel size, XtremeCT, ScancoMedi-
cal AG) scans of the distal radius and tibia within a 1-month 
period. The standard registration based on cross-section-
al area matching to find the common scanning region was 
used for segmented FEA, simulating compression tests [1]. 
A 3D image registration was also applied to the grey-level im-
ages using an algorithm that maximizes the image correlation. 
Reproducibility of stiffness, estimated failure load (strength) and 
the percentage of load carried by the trabecular bone at the distal 
and proximal (%Ftrab-Dist and -Prox) ends, as well as grey val-
ues were calculated as root-mean-square coefficient of variation 
(RMS-CV).
Results: Reproducibility ranged from 1.7 to 3.3% for stiffness and 
strength, from 2.1 to 7.6% for the percentage of load carried (Table).  
RMS-CV were slightly better for the tibia, especial-
ly for the ±Ftrab-Dist and -Prox, which is likely due to 
the definition of cortical and trabecular bone and be-
cause movement artefacts occur more often at the radius. 
The reproducibility of voxel grey-values was worse than the other 
measures, probably because it is strongly influenced by movement 
artefacts, noise in the image and the accuracy of the registration 
procedure. The small angular deviation revealed in the figure im-
plies that it is difficult to find a common region for FEA with 
3D image registration since 2 flat ends are required at both sides. 
Then, even small offsets will reduce the common region for FEA.
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Conclusions: By computing least significant change, these find-
ings indicate that change in tibia (radius) bone strength can be 
depicted individually as soon as it reaches 4.8% (8.4%). This pro-
vides confidence for the assessment of longitudinal changes in es-
timated biomechanical properties by HR-pQCT based FEA, even 
with the standard registration.
References: 1. Pistoia et al, Bone 2002
Acknowledgement: This study was supported in part by the Os-
teoporotic Virtual Physiological Human project (VPHOP).

Disclosure of Interest: None Declared

P144 - BIRTH HEIGHT AND WEIGHT ARE DETERMINANT 
FACTORS OF FEMORAL BONE MINERAL DENSITY AND 
GEOMETRY IN YOUNG ADULT WOMEN
S. Bréban 1, 2,*, C. Chappard 2, C. Jaffré 2, K. Briot 1, C. L. Ben-
hamou 2

1Rheumatology B, Cochin Hospital, Paris, 2CHR Orléans-IPROS, 
INSERM 658, Orléans, France

Aims: To analyze the influence of weight and height at birth on 
bone mineral density (BMD), bone geometry values and physical 
aptitudes in young adult women.
Methods: our population was composed of 70 women aged 
22.9±3.2 years, divided in two groups: athletes (n=40), partici-
pating in various weight-bearing sports (10.2±2.2 hours/week for 
10.0±4.9 years) and controls (n=30). Age of menarche was similar 
in athletes and controls. Birth weight (W) and height (H) were 
collected from the health record of each participant. We calcu-
lated birth Body Mass Index as BMI=W/H². BMD (g/cm²) was 
measured by DXA at whole body, lumbar spine (L1-L4) and non 
dominant femur (total hip and femoral neck). The Hip Structural 
Analysis (HSA) software was applied to assess cross-sectional 
area (CSA), cross-sectional moment of inertia (CSMI), section 
modulus (Z) and cortical thickness of three regions of the proxi-
mal femur: intertrochanter (IT), narrow neck (NN) and femoral 
shaft (FS).
Results: all bone sites BMD’s and HSA parameters values were 
significantly higher in athletes compared to controls (p≤0.05). 
Birth height (p=0.02) and weight (p=0.002) were significantly 
higher in athletes compared to controls. We found significant 
positive correlations between birth weight and all BMD measure-
ments (0.30<r<0.46; 0.02<p<0.04), and between birth height and 
TH BMD (r=0.32; p=0.04), FN BMD (r=0.38; p=0.04).We found 
significant positive correlations between birth weight and HSA 
parameters (0.36<r<0.50; 0.0001<p<0.007), except for IT and NN 
cortical thickness. We found the same type of results between 
HSA parameters and birth height (0.26<r<0.35; 0.0009<p<0.04). 
The correlations were not significantly improved when we used 
birth BMI instead of birth height or weight. Birth weight asso-
ciated to birth height explained up to 29.1% of the adult BMD 
variance, 33% of the adult BMC variance, 11.6% of the adult CSA 
variance, 8.2% of the adult CSMI variance, 9.3% of the adult Z 
variance, and 13.7% of the adult cortical thickness variance.
Conclusions: Adult bone mass and geometry are conditioned 
mostly by birth weight but also birth height which can be used 
to predict fracture risk in later life in female population. Moreo-

ver, predisposition to practice a high level sport during life could 
be related to the greater birth anthropometry values described in 
athletes.
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P145 - PROSPECTIVE STUDY OF THE ROLE OF  
CORTICAL THICKNESS ON THE RISK OF HIP FRACTURE
K. Briot 1,*, C. Roux 1, C. L. Benhamou 2

1Cochin Hospital, Paris Descartes University, Paris, 2Rheumatol-
ogy Department, CHR d’Orléans, Unité INSERM U 658, Orléans, 
France

Aims: Hip fractures are associated with an increased risk of mor-
tality and morbidity. Bone mineral density (BMD) is regarded as 
the reference method for diagnosis and fracture prediction but it 
explains only a part of an individual’s fracture risk because of the 
multiple determinants of fragility fracture. Bone geometry param-
eters could be useful for the prediction of the risk of fracture but 
the predictive value and the choice of these parameters remain to 
be determined. Objectives: to study the relationship between the 
hip structural geometry derived from DXA and the 5-year risk of 
hip fractures in postmenopausal osteoporotic women.
Methods: Using the five years data of the placebo group of TRO-
POS study, a double-blind, placebo-controlled, randomized clini-
cal trial of strontium ranelate, we have reanalyzed the hip DXA 
scans to determine the role of hip geometry parameters on the 
risk of hip fractures. Included patients were those having BMD 
measurements on Hologic QDR 4500 device, and with adequate 
image acquisition. The outcomes included the DXA-derived hip 
structure analysis program by Beck, which included cross-sec-
tional area (CSA), section modulus, cortical thickness, and buck-
ling ratio, measured in cross-sectional regions at femoral neck, 
intertrochanteric region and femoral shaft.
Results: The study population consisted of 636 postmenopausal 
osteoporotic women (mean age of 77.6±5.5 years) treated with 
calcium and vitamin D; 28 hip fractures were observed over the 
5-year follow-up. Postmenopausal osteoporotic women with hip 
fracture were significantly older, had a lower total hip BMD, a 
significant decrease in cortical thickness, a decrease of CSA and 
an increased of the buckling ratio at 3 sites. Multivariate analysis 
showed that after adjustment on age, total hip BMD and BMI, the 
geometric parameters associated with an increase risk of hip frac-
ture were intertrochanteric CSA (for each decrease of a SD) (OR= 
3.06; CI 1.33-7.06 p= 0.009) and femoral shaft cortical thickness 
(for each decrease of a SD) (OR= 4.44; CI 95% 1.57-12.62; p= 
0.005). BMD was not predictive of the risk of fracture in this mul-
tivariate model.
Conclusions: This study suggests that in postmenopausal oste-
oporotic women, cortical thickness assessment can improve the 
prediction of hip fractures independently from BMD. 
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P146 - FRACTURE RISK ON FRAGILITY TROCHANTERIC 
FRACTURES TREATED BY SURGERY (FIXATION WITH 
DHS) 
C. Budica 1,*, G. Panait 1, 2, S. Cristea 1, 2, F. Groseanu 1, C. Mihai 1

1St. Pantelimon Emergency Hospital, 2Medicine and Pharmacy, 
University Carol Davila, Bucharest, Romania

Aims: Fracture risk evaluation of the patients with fragility tro-
chanteric fractures treated by surgery (fixed with DHS) at “St. 
Pantelimon” Emergency Hospital Bucharest.
Methods: Our study is based on 200 women 60 years of age or 
older(mean age was 78 years) who had sustained a low-trauma 
fracture of the hip, operated in St. Pantelimon” Emergency Hos-
pital, Bucharest in the last 6 years. Two groups of patients were 
studied. 

First group contain 100 patients with: anti-resorptive medi-
cation, intensive and earlier assisted kinetotherapy, measures for 
decrease of osteoporosis risk factors and falling risks. The second 
group of patients did not use: antiresorptive drugs, intensive ki-
netotherapy, medical follow up of the associated diseases and had 
a poor diet and social life. All patients did every year BMD de-
termination (DXA). In the first year of follow up, every 3 month 
post-operative we tempted BMD determination with ultra-sounds 
on calcaneus site. To evaluate the fracture risk in women patients 
with hip fragility fractures we used FRAX® Score, too.
Results: In the first group of patients we obtained a better in-
crease or a maintain of BMD comparative with the second group. 
Mortality was 19% at one year (in the first group) and 26% (in 
the second). A new fracture appear at 14% of patients in the first 
group for 6 years of follow up, comparative with 19% in the sec-
ond group.
Conclusions: In patients with- antiosteoporotic medication, 
measures for the decrease of osteoporosis and falling risk factors, 
prophylactic and curative kinetotherapy, we obtained well to de-
crease the risk of fractures, to maintain and increase the BMD 
and prevent to occur a new fracture. The FRAX® score success-
fully identified 78% of those who sustained a fracture. It was a 
very good predictor for a new fracture comparative with simply 
BMD measurement.
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P147 - THE ELECTROSTIMULATION ON THE HIP  
MUSCLE LOWERS THE RISK OF HIP FRACTURE 
A. M. Bumbea 1,*, R. Popescu 1, R. Traistaru 1

1University of Medicine and Pharmacy, Craiova, Romania

Aims: It is known that the most sever causes of hip fracture is 
osteoporosis. The presence of good muscle mass on the hip has 
a protective effect. Our gate is to evaluate the effect of electros-
timulation applied on hip muscle to increase the muscle mass and 
stimulate the periost to produce the new bone mass, and prevent 
the hip fracture.
Methods: There were taken 45 patients (35 females and 10 males) 
diagnosed with osteoporosis, T-score under -3.5 standard devia-
tion, who receive electrostimulation with rectangular currents 
on the gluteus medium and gluteus maximum. The session last 

60 minutes for 4 weeks, repeated at 3 months for one year. All 
patients receive bisphosphonates in therapeutically doses during 
the study. There were taken a number of 38 patients as a witness 
lot with a T-score under -3.5, who receive only medication- bi-
sphosphonates without electrostimulation sessions. The both 
groups were evaluated at the beginning and the end of the study 
by DXA on the hip, muscles testing and Short Form Health Sur-
vey - SF 36 scale.
Results: We noticed at the end of study that the patients who re-
ceive electrostimulation with rectangular currents obtained bet-
ter scores: 25% improving of muscles hip as stabilizers, T-score 
increased with 0.45, by comparisons with witness group who had 
only a 0.25 increase. The Short Form Health Survey, SF 36 scale, 
improved by 36% to the group who receive electrostimulation, 
while the witness group only had a 12% increase.
Conclusions: The electrostimulation using rectangular currents 
is an easy technique, localized, which increases muscle force, and 
indirectly can stimulate the periost, the place where the new bone 
is formed. Using this method we can focus on hip to prevent the 
fracture in this strict area.
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P148 - CROSS-SITE REPRODUCIBILITY OF CORTICAL 
AND TRABECULAR BONE DENSITY AND MICRO- 
ARCHITECTURE MEASUREMENTS BY HR-PQCT
A. J. Burghardt 1,*, B. Hermannsson 1, J. Pialat 1, 2, S. Boutroy 2,  
M. Burrows 3, D. Liu 3, J. Patsch 4, A. Valentinitsch 4, R. Manoha-
ran 5, H. McKay 3, S. K. Boyd 6, M. L. Bouxsein 5, S. Majumdar 1

1UCSF, San Francisco, 5Harvard Medical School, Boston, United 
States, 2INSERM, Lyon, France, 3University of British Columbia, 
Vancouver, 6University of Calgary, Calgary, Canada, 4Medical 
University Vienna, Vienna, Austria

Aims: To assess intra- and inter-scanner reproducibility in the 
context of longitudinal and multi-center clinical studies of bone 
quality employing HR-pQCT. To that end we developed a set of 
phantoms with representative cortical and trabecular micro-ar-
chitectural features.
Methods: A set of phantoms was constructed from multiple 1-cm 
sections of cadaveric distal radii and tibiae cleaned of soft tissue 
and embedded in 7-cm diameter cylinders of soft tissue equiva-
lent poly-methylmethacrylate and a polyester resin (Fig. 1). The 
phantoms were imaged on 6 different HR-pQCT systems using 
an in vivo-equivalent protocol. A common density phantom was 
also scanned at each site to provide cross-scanner density calibra-
tion. In addition two sites performed short-term reproducibility 
measurements, and two sites performed long-term reproduc-
ibility measurements following hardware repairs (tube/detector 
replacement).
Results: Mean short-term reproducibility (CV-RMS) was 0.6% 
for density measures and 1.4% for morphometric measures. 
Long-term differences were somewhat greater (0.7% for density 
and 2.9% for morphometric measures). Inter-scanner reproduc-
ibility was 1.9% for density measures and 6.4% for morphometric 
measures (Fig 2), though individual sites had a large range of dif-
ferences for specific bone inserts (-11.8% to +23.5% for Ct.Th, 



S 46 Osteoporos Int (2010) 21:[Suppl1]S25–S388

1 C

-14.1% to 24.5% for Tb.N). Inter-scanner differences in cortical 
geometry measures were improved through calibrated threshold-
ing (from 4.4% to 3.5% CV-RMS for Ct.Th). Cross-calibration 
with a common density phantom did not significantly change 
CV-RMS. The largest differences in Tb.N were associated with 
scanners with lower signal-to-noise (site B) or lower spatial reso-
lution (site C).

Conclusions: The inter-scanner reproducibility results indicate 
that inter-scanner differences are approximately equivalent to 
short-term in vivo reproducibility (1-4). Inter-scanner differenc-
es, which can exceed 20% individually, can be partially improved 
via calibrated thresholding. Finally, the results suggest that long-
term intra-scanner reproducibility, including across hardware re-
placement, is moderately lower than short-term reproducibility.
References: 1. S. Boutroy et al., JCEM, 2005; 2. S. Khosla et al., 
JBMR, 2006; 3. GJ Kazakia et al., JBMR, 2008; 4. JA MacNeil et al., 
Med Eng Phys, 2008
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P149 - THE INFLUENCE OF SERUM GHRELIN ON  
BONE MINERAL DENSITY AND BODY COMPOSITION  
IN SUBJECTS WITH RETT SYNDROME
C. Caffarelli 1,*, S. Gonnelli 2, L. Tanzilli 2, J. Hayek 2, B. Franci 2, B. 
Lucani 2, R. Nuti 2

1Department of Internal Medicine, Endocrine-Metabo, 2Univer-
sity of Siena, Siena, Italy

Aims: Rett syndrome, an X-linked neurodevelopmental disorder 
primarily affecting girls, is frequently characterized by osteopenia 
with a consequent increased risk of fragility fractures. Ghrelin, 
a recently discovered orexigenic peptide mainly secreted by the 
stomach, is able to stimulate bone formation. This study aimed to 
investigate whether there is any association between ghrelin lev-
els, body composition and bone mineral density (BMD) in Rett 
patients
Methods: In 74 Rett girls (13.7±8.9 yrs) and in 33 age-matched 
controls, serum calcium, bone alkaline phosphatase, parathyroid 
hormone (PTH), 25-hydroxyvitamin D (25OHD) and serum gh-
relin (Ghrelin RIA, Linco Research) were measured. 

Whole body mineral density (WB-BMD), whole body bone 
mineral content (WB-BMC) as well as body composition (fat 
mass and lean mass) was assessed by using a DXA device (Ho-
logic QRD 4500). QUS parameters at phalanxes by Bone Profiler-
IGEA (amplitude dependent speed of sound: AD-SoS and bone 
transmission time: BTT) were assessed.
Results: The values of ghrelin were lower in younger Rett patients 
respect to the older subjects (1164.7±382.7 and 927.5±349.5 pg/
ml, respectively). A significant correlation was found between 
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ghrelin and BMD-WB and BMC-WB (r=-0.42; p<0.05; r=-0.45; 
p<0.05, respectively) and between ghrelin and QUS parameters 
(AD-SoS r=-0.38; p<0.05 and BTT r=-0.48; p<0.05). Ghrelin 
showed inverse correlations with fat mass and lean mass which 
remained significant after adjustment for age and BMI (r= -0.43; 
p< 0.05 and r=-0.45; p<0.05, respectively). No significant cor-
relation was found between ghrelin with 25OHD and PTH. By 
dividing the Rett patients in tertiles on the basis of ghrelin values, 
we observed that fat mass was greater in the lowest with respect 
to the highest tertile (36.9±8.1 vs. 33.3±6.4 ng/ml; p<0.05). The 
patients were divided into three groups on the basis of the am-
bulation level. Non ambulatory Rett patients showed the lowest 
serum ghrelin values respect to ambulatory and mild-moderate 
ambulatory subjects.
Conclusions: Our study seems to suggest that the influence of 
serum ghrelin bone status is mediated by lean mass and fat mass. 
Further studies are needed to elucidate the role of ghrelin on bone 
metabolism.
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P150 - RED COR STUDY: RELATION BETWEEN DXA AND 
BODY COMPOSITION IN OA AND RA
E. Simões 1,*, A. Cardoso 2, L. Cunha-Miranda 1, R. Fernandes 2,  
J. Vaz-Patto 1, A. Assunção-Teixeira 1

1Rheumatology, 2Nutrition, Instituto Portugues de Reumatologia, 
Lisbon, Portugal

Aims: To evaluate the relation between bone mineral density 
(BMD) assessed by dual-energy X-ray absorptiometry (DXA) 
and bone mineral content (BMC) assessed by bioimpedance 
analysis (BIA) of body composition in rheumatoid arthritis (RA) 
and osteoarthritis (OA).
Methods: Osteodensitometry of total hip and lumbar spine (LS) 
BMD (g/cm2), BMC(g) and T-score were performed by DXA 
(HOLOGIC QDR4500) scan; body composition was analyzed by 
octapolar BIA (InBody720), with accurate determination of lean 
muscle, body fat, water, mineral and bone content (BIA-BMC). 
Statistic analysis included Mann-Whitney, chi-square and Spear-
man correlation.
Results: This study included 78 patients, 96.2% female, where 
33 (42%) had RA and 45 (58%) OA; mean age was 60,5±11,4 e 
60,2±9,7 years, respectively (p>0,05). There were no significant 
differences in body composition components between RA and 
OA patients. The OP(LS) was present in 24% of RA and 16% of 
OA, while OP(hip) affected 9% and 2% (p>0,05). In OA patients, 
BMD(LS) was associated with age (r=-0.397; 0,008) and lean mass 
components; DXA-BMC(LS) was associated with lean compart-
ments, body cell mass (r=0.306; 0,044) and BIA-BMC (r=0,300; 
0,048). T-score(hip), DXA-BMC(hip) and BMD(hip) were both asso-
ciated to body water (r>0.449; <0,002), with all lean mass com-
partments (r>0.437; <0,003), body cell mass (r=0.566; <0,0001) 
and BIA-BMC (r=0,473; 0,001). In RA patients, all previous 
referred components plus BMI and fat mass were associated to 
T-score(LS), including body cell mass, in exception to BIA-BMC; 
DXA-BMC(LS) and BMD(LS) were associated to age, water, lean 
and with body cell mass (r=0.377; 0,036) and BIA-BMC (r=0,406; 

0,023). T-score(hip) had no relation to RA BIA analysis, while DXA-
BMC(hip) was associated to all lean and body cell mass (r=0.486; 
0,008) and BIA-BMC (r=0,444; 0,016); however, BMD(hip) was 
only related to lean mass and body cell mass.
Conclusions: Our results point to the presence of an interesting 
relation between the nutritional parameters evaluated by BIA and 
bone content determined with DXA. Lean body mass compart-
ments, body cell mass and BIA-BMC were significantly correlated 
to DXA-BMC and BMD in OA and RA patients. A profound 
analysis of these results is suggested by the authors for clarifica-
tion of these emerging issues, and in near future, BIA may be used 
as a technique applicable to daily screening and monitoring of 
these patients, with respect to bone mineral content and overall 
nutritional status.
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P151 - SOUL STUDY – SREENING OSTEOPOROSIS BY 
FRAX® AND ULTRASOUND
E. Simões 1,*, A. Cardoso 2, L. Cunha-Miranda 1, R. Fernandes 2, 
T. Cristóvam 3

1Rheumatology, 2Nutrition, Instituto Portugues de Reumatologia, 
Lisbon, 3Nisa´s Health Center, Nisa, Portugal

Aims: The aim of this study was to determine the utility of screen-
ing tools like FRAX® and ultrasound T-score (QUS), in screening 
for low bone mass in a Portuguese women population-based sam-
ple.
Methods: A cross-sectional investigation of Portuguese women 
by application of a structured questionnaire was carried out. 
WHO fracture risk assessment tool (Spanish FRAX®) was used 
to identify high-risk individuals requiring medical intervention 
by calculating each individual’s 10-year probability (%) of bone 
fracture based on clinical risk factors. Heal ultrasound (Hologic 
Sahara) was used to determine T-score.
Results: A total of 825 women were included with a mean age 
of 62±7 years old. History of previous fracture was present in 
24.5% and family history in 27%, 17% had rheumatoid arthritis, 
2% were under glucocorticoids and 1% were smokers. The QUS 
T-score identified 10.5% with osteopenia and 14.5% with oste-
oporosis, while FRAX® detected 9.5% with high-risk of bone frac-
ture. Only 19% of those 14.5% classified with risk of osteoporosis 
by QUS, were at high-risk by FRAX®. QUS T-score and FRAX® 
score probability revealed a low but significant negative correla-
tion (r=-0.31, p<0.0001).
Conclusions: Both methods can be useful for screening in popu-
lation, however, the QUS identified a higher number of women 
with increased fracture risk than FRAX® tool. Their association 
was also relatively low. So, the development of an upgrade model 
that includes FRAX®’s clinical factors and the ultrasound evalua-
tion should be interesting and is already in development, it will 
probably increase the ability to identify each individual fracture 
risk.
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P152 - BAD BONE QUALITY AND MUSCULAR ATROPHY: 
A POOR MUSCLE CAN’T MAKE A RICH BONE
M. Celi 1, I. Cerocchi 1,*, A. Gattelli 1, A. Torriero 1, A. Scialdoni 1, 
D. Lecce 1, U. Tarantino 1

1Orthopaedics and Traumatology, Fondazione Policlinico Tor 
Vergata, Rome, Italy

Aims: to assess the relationship between sarcopenia and reduc-
tion of bone mass, quality and strength.
Methods: We included 30 postmenopausal women aged 55-80 
years who underwent total hip arthroplasty either for hip oste-
oarthritis (n=15) or femoral neck fracture (n=15). The patients 
underwent bone densitometry at the lumbar spine and at the 
femoral neck by Dual X-ray Absorptiometry (Lunar iDXA, GE 
Healthcare). Osteoarthritic patients also were clinically evaluated 
using Harris Hip Score (HHS). Subjects in both groups under-
went blood withdrawal in order to measure blood levels of vita-
min D, PTH, calcium, phosphorus, IL-6, TNF-α, C-reactive pro-
tein. Biopsies from Vastus Lateralis were obtained during surgical 
intervention for muscular tissue evaluation by cellular typifying 
through ATP-ase (pH 4.3). The morphometric study of the mus-
cular fibers allowed the evaluation of muscular atrophy and of 
the prevalence of type I and type II fibers. Muscular atrophy was 
measured based on fiber diameter over a 1 mm2 area. Fiber diam-
eter under 30 μm indicated muscular atrophy. These parameters 
were compared between the two groups and matched with age, 
blood analysis, bone mineral density.
Results: Data showed statistically significant atrophy of type II 
fibers in osteoporotic subjects (p< 0.001). In osteoarthritic pa-
tients muscular atrophy homogeneously involves both type I and 
type II fibers (p<0,002). Moreover in osteoarthritic patients atro-
phy seems to be related with aging, reduced mobility due to hip 
pain, lower HHS and duration of osteoarthritis. Blood analysis 
showed that there is a strong relationship between muscular at-
rophy and high blood levels of IL-6 and C-reactive protein in os-
teoporotic patients (p<0,005) and between muscular atrophy and 
high TNF-α levels in osteoarthritic patients (p<0,005). Muscular 
atrophy also proved significantly related to low BMD (p<0,005).
Conclusions: The present study showed a significant relationship 
between muscular atrophy and poor bone quality, supporting evi-
dence about the importance of improving muscular mass in order 
to increase bone quality and strength.
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P153 - QUANTITATIVE ULTRASOUND OF BONE IN TYPE 
1 AND 2 DIABETES MELLITUS
F. Conti 1,*, C. Cepollaro 2, S. Balducci 1, E. Alessi 1, S. Rossi 3,  
G. Pugliese 1, M. L. Brandi 2

1II Faculty of Medicine, “La Sapienza” University, Rome, 2De-
partment of Internal Medicine, University of Florence, Florence, 
3Dept. of Physiopathology Experimental Medicine and Public 
Health, University of Siena, Siena, Italy

Aims: This study aimed to investigate for any possible relation-
ships of quantitative ultrasound of bone (QUS) parameters with 
metabolic control and with parameters indicative of diabetic 

complications, namely neuropathy and angiopathy, in patients 
with type 1 (T1DM) and 2 (T2DM) diabetes.
Methods: We studied 265 patients (145 males and 120 females) 
with T1DM (51 patients, 23 males and 28 females) and T2DM 
(214 patients, 122 men and 92 women) consecutively referred 
to a diabetic clinic from general practitioners. In all patients we 
checked anthropometric and serologic parameters including gly-
cated haemoglobin (HbA1C) and lipid profile. Large-fiber sensory 
nerve function was quantified by vibration perception threshold 
(VPT) using a handheld BIO-Thesiometer at the medial malleolus 
and hallux. Autonomic dysfunction tests, including Beat-to-beat 
HRV, Deep Breathing, Expiration-To-Inspiration Ratio, Heart 
Rate Response To Standing, Systolic Blood Pressure Response To 
Standing and Cough Test were measured by clinical evaluation. 
QUS parameters at calcaneus (speed of sound, SOS; broadband 
ultrasound attenuation, BUA and QUI index) were assessed with 
Sahara device (Hologic).
Results: As expected, in all patients, QUS parameters showed an 
inverse significant (p<0.001) relationship with age. QUI and BUA 
resulted positively correlated with BMI and waist. QUI and BUA 
showed a stronger correlation with BMI, waist and also with Fat± 
(BIA, Tanita) after selecting women with T2DM. In all patients a 
significant correlation between BUA and HDL cholesterol, creati-
nine, uric acid and HbA1C was found. In the whole population 
SOS negatively correlated with VPT at the malleolus (p<0.05), 
hallux (p<0.001) and positively correlated with deep breathing 
(p<0.05) and lying to standing tests (p<0.01). A stronger corre-
lation was observed between QUS parameters, namely QUI and 
SOS, and VPT, deep breathing, lying to standing and cough tests in 
male patients with T1DM. In male patients, QUI and SOS showed 
a significant inverse correlation with carotid intimal thickness, 
this relationship resulted stronger after selection of T1DM.
Conclusions: The complications of diabetes, such as peripheral 
and autonomic neuropathy, micro and macro angiopathy, were 
associated with reduced QUS parameters. Bone ultrasonography 
provides useful information in the skeletal assessment of patients 
with diabetes and may represent an additional method to evaluate 
the entity of the neuropathic damage in DM.
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P154 - PROXIMAL FEMUR GEOMETRY AND HIP FRAC-
TURE RISK IN WOMEN WITH FRAGILITY FRACTURE: 
SHORTER IS BETTER?
I. Cerocchi 1, M. Celi 1,*, A. Scialdoni 1, L. Saturnino 1, U. Taran-
tino 1

1Orthopaedics and Traumatology, Fondazione Policlinico Tor 
Vergata, Rome, Italy

Aims: To assess how differences in the proximal femur geometry 
(PFG) can influence hip fracture risk.
Methods: We studied 180 postmenopausal women aged 55 – 85 
years who had sustained a fragility fracture and who resulted os-
teoporotic either at the proximal femur or at the lumbar spine or 
both. Bone Mineral Density (BMD) was evaluated by Dual X-ray 
Absorptiometry (Lunar i-DXA, GE Healthcare) and in addition 
to the conventional densitometry measurements, structural vari-
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ables were determined using the Hip Strength Analysis program, 
including hip axis length (HAL), neck-shaft angle (NSA) and the 
femur strength index (FSI) calculated as the ratio of estimated 
compressive yield strength of the femoral neck to the expected 
compressive stress of a fall on the greater trochanter. Patients 
were divided into two groups based on fracture site (hip fracture 
group, n=90; non-hip fracture group n=90). Non-hip fracture 
included vertebral, humeral, wrist and ankle fractures due to 
low-energy trauma. Age, height, weight, Body Mass Index (BMI), 
femoral neck BMD and structural variables were compared be-
tween the two groups using t test.
Results: Femoral neck BMD and PFG parameters (i.e. NSA, HAL 
and FSI) were different when groups were compared by t test. Dif-
ferences regarding age and anthropometric parameters were not 
statistically significant. We found that patients in the hip fracture 
group had longer HAL than the non-hip fracture group (mean 
value 103.7 mm vs. 101.5 mm, p< 0.05) and wider NSA (mean 
value 129.7° vs. 127.5°, p< 0.05). The FSI was lower in the hip frac-
ture group (mean value 1.2 vs. 1.3, p<0.05). Significant differences 
were also found in the hip fracture group between patients with 
lateral fractures and patients with medial fractures. In particular, 
HAL resulted greater in the lateral fracture group with respect to 
subjects with a medial fracture (mean value 105.9 mm vs. 101.4 
mm, p< 0.05). Moreover, lateral fracture patients were generally 
taller than those with a medial fracture (mean body height 160.5 
cm vs. 156.5 cm, p< 0.05) and showed lower BMI (mean value 
24.4 g/cm2 vs. 26.9 g/cm2, p< 0.05).
Conclusions: These data indicate that differences in PFG param-
eters might have a role in predisposing to hip fracture instead of 
non-hip fracture following low-energy trauma in women of the 
same age. PFG and anthropometric parameters seem to also in-
fluence hip fracture type (lateral or medial).

Disclosure of Interest: None Declared

P155 - A COMPARISON OF VERTEBRAL TRABECULAR 3D 
MICROSTRUCTURE BETWEEN HUMAN AND MONKEY
H. Chen 1,*, S. Shoumura 2

1Anatomy, Gifu University Graduate School of Medicine, Gifu, 
2Physical therapy, Chubu Gakuin University School of Rehabilita-
tion, Seki, Japan

Aims: We compared age- and gender-related changes of the ver-
tebral trabecular microstructure in Japanese macaques and hu-
mans to validate the relevance of Japanese macaque as nonhuman 
primate model to study skeletal diseases in human.
Methods: We used 58 third lumbar vertebral bodies (LVB) of 29 
women and men (57-98 years of age) from a Japanese population. 
Both women and men were divided into 3 age groups: middle 
(57-68 years), old (72-82 years), and elderly (87-98 years) groups. 
Eighty one LVB of 38 males and 43 females (3-26 years of age) 
were obtained from Japanese macaques. Both male and female 
macaques were divided into 5 age groups: sub-adult (3-5.9 years), 
young adult (6-9.9 years), middle-age (10-14.9 years), advanced 
adulthood (15-19.9 years), and aged (20+ years) groups. All LVB 
were scanned continuously with micro-CT. Trabecular micro-

structural properties and bone mineral density (BMD) were cal-
culated using 3D bone analysis software.
Results: In male and female Japanese macaques, trabecular bone 
volume fraction (BV/TV) and BMD increased from sub-adult, 
reached a peak around 9 years, and declined from young adult to 
aged by 14-15%. The change pattern of trabecular number (Tb.N) 
and connectivity density (Conn.D) was similar to that of BV/TV. 
There was no significant gender difference regarding BMD and 
BV/TV. In humans, BV/TV decreased between the middle-aged 
and elderly by about 20% for both women and men. BMD, Tb.N 
and Conn.D decreased, while structure model index (SMI) in-
creased from middle-aged to elderly. As compared with women, 
men had higher Tb.N in old age group, and higher Conn.D in the 
middle-aged and old age groups.
Conclusions: The current study indicates that age-related changes 
of the vertebral trabecular microstructure in Japanese macaques 
are similar to those of humans. We conclude that Japanese 
macaque may be a useful model to study at least some aspects of 
bone loss during human aging.

Disclosure of Interest: None Declared

P156 - RATE OF PERIMENOPAUSAL BONE LOSS AND ITS 
PREDICTIVE FACTORS AMONG ASIAN FEMALES
E. Y. Cheung 1,*, C. H. Bow 2, A. W. Kung 2

1Department of Medicine & Geriatrics, United Christian Hospi-
tal, 2Department of Medicine, Queen Mary Hospital, Hong Kong, 
China

Aims: To examine the rate and predictors for bone loss in Asian 
females during menopausal transition.
Methods: A longitudinal study was conducted on 161 healthy 
Chinese female between 45 to 55 years old at baseline. Bone min-
eral density (BMD) at spine and hip, serum estradiol (E2) and fol-
licular stimulating hormone (FSH) were measured annually for 5 
years. Demographic characteristics, lifestyle habits and menstrual 
status were recorded every visit. The STRAW staging of the Prac-
tice Committee of American Society for Reproductive Medicine 
was used to classify these subjects into premenopausal(stage -4 
and -3), perimenopausal (-2 and -1) and postmenopausal (0, +1 
and +2) at each visit.
Results: Over the study period, 20 subjects remained in STRAW 
stage -4 or –3 throughout (group 1), 49 changed from -4 or -3 
to -2 or –1 (group 2), 57 from -4 or -3 through -2 or -1 to 0 and 
beyond (group 3), 34 from -2 or -1 to 0 and beyond (group 4). 
1 female entered the study at stage 0 and progressed to stage 
2. Group 1 subjects experienced an annualized bone loss of 0.6% 
at femoral neck but no loss at lumbar spine and total hip. Group 2 
subjects lost bone at a rate of 1% per year at lumbar, 0.8% at neck 
of femur and 0.5% at total hip. For group 3, they lost bone at a rate 
of 1.6% per year at spine, 1.0% at femur neck and 0.8% at total 
hip. Group 4 subjects had the fastest annualized rate of bone loss 
of 1.7% at spine(p<0.001 vs. all other groups), 1.6% at femoral 
neck (p<0.05 vs. groups 1 and 2) and 1.2% at total hip (p<0.05 vs. 
groups 1 and 2). 

The overall annualized bone loss for 5 years at lumbar spine was 
1.3%, total hip 0.7% and femoral neck 1%. Menopause age, body 
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weight, serum FSH level and menopausal transition category (i.e. 
group 1 to 4) all correlated with the overall annualized bone loss 
at all 3 sites. In the linear regression model, only menopause age 
(p=0.01 for total hip, p=0.03 for lumbar spine) and menopausal 
transition category (p=0.02 for femoral neck) were identified as 
independent predictors for overall rate of bone loss.
Conclusions: Women lose their bone mineral density most rap-
idly when they transit from perimenopause to postmenopause 
stage. Measures to prevent osteoporosis should be intensified at 
this period. FSH is not an independent predictor for bone loss but 
only symbolizes the rate of menopausal transition. 
Acknowledgement: I would like to extend my sincere gratitude 
to all staff in the Osteoporosis Centre (The University of Hong 
Kong) for their dedicated involvement in this project.
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P157 - OSTEOPOROSIS – PARTICULARITIES OF  
EXPRESSION IN WOMEN POPULATION FROM SEASIDE 
AREA
E. Circo 1,*, M. Beciu 1

1Endocrinology Department, Ovidius University, Constanta, Ro-
mania

Aims: Evaluation of osteoporosis incidence and involvements of 
risk factors in postmenopausal women from a geographic area of 
Romania with a high level of sunny days by year. Evaluation of 
life style and secondary factors that involve osteoporosis in Do-
brogea.
Methods: The study included 1032 postmenopausal women, 
hereupon was evaluated bone mineral density BMD by X-ray 
dual absorptiometry (DXA) and appreciated the T and Z score 
(by WHO criteria). In September it was evaluated the serum lev-
el of calcidiol (25-OH- Vitamin D). The patients answered to a 
questionnaire about menopause, risk factors and life style.
Results: Medium age was 61.5±8.2 years. 503 women (48.7%) 
were diagnosed with osteoporosis (T-score >-2.5), 414 with gen-
eralized osteoporosis (82%) and 89 with segmentary osteoporosis 
(18%). 491 patients (38%) were with osteopenia (T-score between 
-1/-2.5) and 38 women without osteoporosis (BMD normal). 
The age of menopause onset was 44.1±1.8 years at women with 
osteoporosis, 47.3±1.4 years at osteopenia and 49.4±1.4 years at 
women without osteoporosis. 

The sun exposure was 25±4.1 days in women with osteoporosis 
and 29±9.6 day in women with osteopenia. 102 patients (20.2%) 
with osteoporosis taken calcium and D-vitamin and 46 (4.5%) 
had secondary causes of osteoporosis. The results of question-
naire denoted that only 97 patients (9.7%) of women with oste-
oporosis and osteopenia had physical activity after menopause, 
353 patients (35.5%) made periodical investigations and 143 pa-
tients had fractures.
Conclusions: The incidence of osteoporosis and osteopenia is 
higher and underestimated, probably, at women from seaside 
area of Romania. The age of menopause onset is under the me-
dium value from women of European Community. There is a 
negative correlation between Z score and years from beginning of 
menopause. The serum level of calcidiol (25-OH- Vitamin D) was 

slightly elevated although the number of sunny days was around 
50% per year. Periodical medical investigations, medical access 
information and level of education were superior to women with-
out menopause.

Disclosure of Interest: None Declared

P158 - PREDICTIVE VALUE OF SOFT TISSUE ON THE 
SKELETON ADOLESCENT GIRLS IN RELATION TO 
STAGE OF PUBERTY
V. Cirmanova 1,*, I. Zofkova 1, M. Hill 2, R. Kanceva 2, L. Starka 2, 
P. Kasalicky 3, M. Bayer 4
1Department of Clinical Endocrinology, 2Department of Steroid 
Hormones, Institute of Endocrinology, 3Diagnostic Centre, Me-
discan, Prague, 4Department of Paediatrics, University Hospital, 
Hradec Kralove, Czech Republic

Aims: Two-photon X-ray absorptiometry (DXA) is commonly 
used for evaluation of bone density in children. Today’s densi-
tometers estimate bone mass as well as composition of soft tis-
sue. The aim of our study was to measure bone mineral density 
(BMD) and evaluate its relation to muscle mass (lean body mass, 
LBM), and pubertal stage in healthy girls.
Methods: 58 healthy girls (9-15 yrs) were randomly selected from 
three urban schools. Written consents of their parents and data on 
history, diet and physical habits were collected. None of them had 
history of chronic illness or use of drugs, known to affect the bone. 
Study was approved by the Ethics Committee. Tanner’s stages of 
puberty were determined. Spine + whole-body BMD and soft tis-
sues were measured using GE Lunar Prodigy device with paediatric 
software. It allows separate assessment of bone, fat and muscle tis-
sue. Yielded Z-scores were related to body height, weight and pu-
bertal stage to eliminate inaccuracies of areal BMD measurement. 
The relationship between bone mineral content (BMC) and LBM 
with regard to the height and pubertal stage has been studied.
Results: We found a strong correlation between Z-score and stage 
of puberty as classified by Tanner. Both BMC and BMD correlate 
with Tanner stage, namely pubic hair growth. Regression analysis 
verified results using spine BMD as the dependent and Tanner’s 
pubic hair stage as the independent variable. Just two factors ac-
count for 81.9% of the total variability within the data: The first one 
–maturity– shows as strong correlation with spine BMD and stage 
of puberty. The second one -body composition- strongly correlates 
with the BMD Z-scores, body mass index, and body fat content.
Conclusions: Our study shows significant relationships between 
BMD, pubertal stage and LBM. The latter is a good predictor of 
most measured bone parameters and an indirect indicator of the 
pubertal stage. Relations of height vs. LBM and BMC may be cru-
cial for the bone development in girls. Evaluation of these pa-
rameters could help to identify children at risk of underachieve-
ment in bone mass and a broader diagnosis of skeletal diseases 
in children.
Acknowledgement: Supported by grant from Danone Institute 
2009
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from: Danone Institute, L. Starka Grant / Research Support from: 
Danone Institute, P. Kasalicky Grant / Research Support from: 
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P159 - EFFICACY OF FRAX® IN FRACTURE PREDICTION 
IN 501 OUTPATIENTS FOLLOWED FOR 11 YEARS 
E. Czerwinski 1, 2,*, J. Osieleniec 2, A. Kumorek 2, A. Milert 1, M. 
Gorkiewicz 3

1Department of Bone and Joint Diseases, Jagiellonian University 
Medical College, 2Krakow Medical Centre, 3Institute of Public 
Health, Jagiellonian University, Krakow, Poland

Aims: FRAX® has been validated in extensive numbered studies, 
but one may not be certain whether data obtained from a mixture 
of various populations is suitable for a particular population. The 
aim of the work was to evaluate the efficacy of FRAX® in fracture 
prediction in patients of our Centre in 11-year observation.
Methods: A group of 501 women who attended our clinic be-
tween 1997-2000 and underwent DXA scans (spinal and/or 
femoral neck) together with a detailed questionnaire covering 
clinical risk factors was selected. The av. age of patients was 61 
yrs (sd 5.86), av. BMD T-score spine was -2.13 (sd 1.43), BMD 
T-score of femoral neck: -1.27 (sd 1.11). Patients’ mean BMI was 
26.9 (sd 4.2). 10-year fracture risk was calculated using FRAX® for 
the English population both for BMI and BMD. All patients were 
interviewed by telephone after the average of 11 yrs (sd 1.01) and 
detailed information on fractures was collected.
Results: In 11-year observation period the percentage of patients 
with a fracture increased from 29% to 42%. 10-year risk of major 
osteoporotic fracture (FRAX®-BMI) was av. 8.0% (sd 6.14) and 
for the hip fracture – 1.4± (sd 2.4). Risk of major fracture based 
on neck BMD in 384 women was av. 10% (sd 8.3) and for hip 
fracture – 2% (sd 0.9). Individual analysis of risk factors shows a 
significant relation between fracture risk in patients with the his-
tory of fracture (p<0.01) and hip fracture in mother (p<0.03). The 
remaining factors did not show a significant relationship. 10-year 
fracture risk of major fracture differed significantly in patients 
with a history of fracture as compared to those without it: for 
BMI – 16.2% vs. 7.4%, and BMD – 15.4% vs. 7.9%, p<0.0001). 
Difference was also found between patients who sustained a new 
osteoporotic fracture during observation: for BMI major 11.8% 
vs. 9.6%; BMD – 12.4% vs. 9.7%, p<0.0001).
Conclusions: Previous fracture and fracture in mother are the 
strongest risk factors. We found FRAX® effective in fracture pre-
diction among our patients in 11 yrs follow up.

Disclosure of Interest: None Declared

P160 - BONE MASS AND OTHER VARIABLES IN BODY 
COMPOSITION IN POST MENOPAUSAL WOMEN
N. Despaigne 1,*, D. C. Manuel 2, P. M. Consuelo 3

1Endocrinology Department, National Institute of Endocrinol-
ogy, Havana City, Cuba, 2Jimenez Diaz Foundation, Universidad 
Autonoma de Madrid, 3Antropolophic Department, Universidad 
Autonoma de Madrid, Madrid, Spain

Aims:: Identify the influence of anthropometric variables on bone 
mineral content in post menopausal women.
Methods: A cross sectional study that included 154 women. 40 
years and more referred by their physicians to the Jimenez Diaz 
Foundation, between September 2007 and February 2008. Af-
ter receiving the consent from each woman, an interview was 
conducted to identify sociocultural, gynaecological, obstetric 
factors and body composition. In terms of body composition 
the following was determined: body mass index, Cormic index 
(height seated/height standing) humerus and trochanter diam-
eter, hip, waist and arm circumference. Fat distribution estimat-
ed by plicometer and by bio impedance all the anthropometric 
variables were evaluates according to IBP norms. Densitometry 
was done in both lumbar column and waist regions allowing 
us to divide the women in 3 groups: normal bone mass, low 
bone mass and osteoporosis (using T-score according to WHO 
criteria). Statistical analysis Central measure tendencies. Pearson 
and Sperman correlations were used depending on type of vari-
able being analyzed. A value of p<0, 05 to establish statistically 
significant differences.
Results: Twenty five± of the woman ha normal bone, 38% low 
bone mass and 35% osteoporosis. The women in the last group 
were: older with lower body mass index, femur and humerus 
diameter, hip, waist and arm circumference (p<0, 05) as well as 
lower total fat percentage, and by bioimpedance
Conclusions: We identified other variables of body composition 
that influence bone mineral content, but need more time before 
we are able to apply this measures to clinical practice.
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P161 - THE EFFECT OF THE EXERCISE ON BONE MASS 
FOR PEOPLE WITH DOWN SYNDROME
G. Dilek 1, C. Öztürk 1, A. Hepgüler 1,*, F. Özkınay 2

1Physical Therapy and Rehabilitation Unit, 2Genetic Unit, Ege 
University Medical Faculty, Izmir, Turkey

Aims: The aim of the this study to investigate the effect of the re-
sistant and jumping exercise to bone mineral density (BMD) and 
content(BMC) of people with Down Syndrome (DS)
Methods: DS and normal individuals aged 10-30 randomized ex-
ercise and control group. DS control group (n:15), exercise group 
(n:17), normal control group (n:18), exercise group (n:20) . Su-
pervised 45 minute exercise was given to DS exercise group three 
times per week for 6 months. 6 monthly home exercise program 
was given to normal exercise group. Lumbar total, femur neck, 
total BMD(gr/cm2) and BMC(gr) was measured before and af-
ter 6 months exercise study with DXA. Hand holding strength 
(kg) was determined with hand dynamometer before and after 6 
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months exercise study. Mann-Whitney U test was used to deter-
mine the difference of normal and DS group. Analysis of covari-
ance was used to assess group differences in BMD, BMC change 
adjusted for baseline BMD, BMC.
Results: At baseline four groups had similar weight age body 
mass index but DS control group had lower height than normal 
exercise and control group (p<0.05). DS group had 1.8% lower 
femur neck BMD before the exercise study (p>0.05).DS exercise 
group had similar height with three group(p>0.05). At baseline 
DS group had 10%, 7.7%, lower BMD respectively at vertebra to-
tal, and femur total, 24%,40%,20% lower BMC at vertebra total, 
femur neck, total area (p<0.05). DS group had lower hand hold-
ing strength than normal group at baseline (p<0.05). The change 
BMD, BMC over 6 months did not differ significantly between 
the exercise and control groups(p>0.05). Hand holding strength 
increased higher in exercise groups but did not differ significantly 
than the control group(p>0.05). The BMD and BMC of DS exer-
cise group decreased at vertebra and femur area over 6 months 
(p>0.05).
Conclusions: Resistant and jumping exercise study over 6 months 
did not lead to significantly greater change in vertebra total, fe-
mur neck, total BMD, BMC in patients of DS. The decrease of 
BMD, BMC over 6 months in DS exercise group is not predictable 
result. The reason of this result have to investigate with studies 
which had more time and participant.
References: Genetic defect causing Down Syndrome (DS) is the 
chromosomal abnormality which cause of lower bone mass. Sed-
entary life, other disorders are the predisposing factors of oste-
oporosis in adult age. 
Fatima B, Osteoporosis Int 2005;16:370
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P162 - THE PREVALENCE OF OSTEOPOROSIS IN  
PATIENTS WITH PARKINSON’S DISEASE
J. G. Doherty 1,*, A. K. Jan 1, B. Rooney 2, P. M. Hickey 1

1Geriatric Medicine, 2DXA Department, Sligo General Hospital, 
Sligo, Ireland

Aims: Parkinson’s disease (PD) is a recognised cause of disabil-
ity in the elderly. Patients with PD have a documented risk of 
osteoporosis and fractures. Fracture risk factors include postural 
imbalance, neurological impairment and reduced bone mass 1. A 
pilot study was undertaken to ascertain Bone Mineral density 
(BMD) on the cohort of 59 PD patients attending one of the Geri-
atric Medicine Clinics at Sligo General Hospital, a 345 bed hospi-
tal in North West Ireland. Our catchment population is 125,000 
approx.
Methods: To assess whether our PD patients demonstrate the 
documented increased prevalence of osteopoenia/osteoporosis 2, 
we have begun to measure BMD by dual energy X-ray absorp-
tiometry scanning (DXA) (Lunar Prodigy scan) on patients at-
tending the clinic on a sequential basis. Thus far, 30 subjects have 
had BMD measured at Sligo General Hospital. Data including 
demography, comorbidity and biochemical parameters were also 
collected.

Results: All patients were on L-Dopa therapy. The mean age 
of patients was 70 years and 60% were male. Of the full cohort, 
26.6± were osteoporotic and 43.3% osteopenic. Mean values for 
BMD were; Lumbar Spine: 1.41 g/cm2, Left Femur: 0.993 g/cm2 
and Right Femur: 0.987g/cm2. Mean age in osteoporotic pa-
tients was 76.5 (62-91) years. The ranges of their T-scores were; 
L1-L4: -0.10 to -3.2, Left Femur: -1.4 to -2.5 and Right femur: 
-1.4 to -4.3. Mean age in osteopenic patients was 71.5 (62.5-
79.7) years. The ranges of their T-scores were; L1-L4: -0.2 to 
-1.17, left femur: 0.5 to -1.9 and right femur: 0.6 to -1.4. In pa-
tients with normal BMD, the mean age was 62 (45.2-80.6) years. 
Prior fragility fracture was identified in 30% of the osteopenic 
group only and in neither of the osteoporotic nor normal BMD 
groups.
Conclusions: In this pilot study, 69.9% of PD patients had a diag-
nosis of either osteopoenia or osteoporosis. It is clinically feasible 
to carry out BMD measurements on these patients. We now plan 
to measure BMD in PD patients attending all Geriatric Medicine 
clinics or wards.
References: 1. M. Invernizzi et al, Parkinsonism & Related 
Disorders 2009;5:339; 2. B. Wood & R. Walker, Mov Disord 
2005;20:1636.
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P163 - CHANGES IN BONE MINERAL DENSITY IN  
POSTMENOPAUSAL WOMEN IN RELATION WITH THE 
MENSTRUAL CYCLE LENGTH 
E. D. Enchev 1,*

1Clinic of Endocrinology, Medical University, Plovdiv, Bulgaria

Aims: Evaluation of the menstrual cycle length and lumbar bone 
mineral density in postmenopausal women.
Methods: Three groups of postmenopausal women (each group 
n=50) were studied. The first group had history of menstrual 
cycle length of 27 days, second - 28 days and the third - 30 days. 
Mean age of the first group was 58.80±0.94 years; 60.36±5.12 
years in the second group and 61.84±0.80 years in the third 
group. The age of the patients, age at physiological menopause, 
number of deliveries, duration of the lactation periods, age at 
menarche, the usual duration of the menstrual cycle and the 
menstrual bleeding, absence of alcohol and tobacco abuse, ab-
sence of fractures and BMD(L2–L4) of lumbar spine were re-
corded for each woman. BMD of the lumbar spine was meas-
ured by dual energy X-ray absorptiometry (DXA) in anterior-
posterior projection on “LUNAR” apparatus and was presented 
as g/cm2. 
Results: The women from the third group, with average menstru-
al cycle length of 30 days, reach menopause at a significantly later 
age, have longer menstrual cycle and higher lumbar spine bone 
density, compared to the other two groups.



Osteoporos Int (2010) 21:[Suppl1]S25–S388 S 53

1 C

Table 1. Mean values of the analyzed parameter
PARAMETER Length of the 

menstrual  
cycle in days

          27          28          30 
n F
Age (years) 50 58.80± 0.94 60.36±5.12 61.84± 0.80 = 0.001
Age of meno-
pause (years)

50 49.20± 0.54 48.02±4.53 50.86±0.30 = 0.041

Age of me-
narche (years)

50 14.40± 0.16 13.70±0.99 14.68± 0.22 < 0.01

Length of 
menstrual 
cycle (days)

50 27.00± 0.00 28.00±0.00  30.00± 
0.00 

< 0.001

BMD g/cm2 50 0.997±0.019 0.971±0.143 1.001±0.027 < 0.05

SX – standard deviation; F− One Way ANOVA

Conclusions: The data from our research show that women with 
history of average normal menstrual cycle length of 30 days reach 
menopausal period at a significantly later age, have shorter men-
strual bleeding, and higher lumbar BMD compared to those with 
shorter menstrual cycle duration (27 and 28 days).
References: 1.Ouyang F et al. Osteoporos Int 2007;18:221; 2.Ni-
codemus KK et al. Am J Epidemiol 2001;153:251; 3.Cooper GS 
and Sandler DP. Am J Epidemiol 1997;145:804.
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P164 - EARLY MENOPAUSE INFLUENCES OSTEOPENIC 
OR OSTEOPOROTIC STATUS IN POSTEMENOPAUSAL 
WOMEN: PRELIMINARY RESULTS FROM PROF PROJECT
P. Piscitelli 1,*, V. Rigliano 2, C. Neglia 1, G. Chitano 1, A. Argentie-
ro 1, D. Paladini 1, S. Mundi 1, L. Paladini 1, M. Greco 1, C. Girasoli 

1, M. E. Gianicolo 1, V. Pantile 1, D. Argentiero 1, G. De Padova 1, L. 
Nibio 1, L. Pansa 1, E. A. Sbenaglia 3, L. Dipaola 3, P. Di Giuseppe 2, 
A. Minosi 2, L. Cirasino 2, G. Laselva 2, M. Scialpi 2, D. D’Angela 1, 
M. Benvenuto 1, 4, M. L. Brandi 5, A. Distante 1, 3, 6

1ISBEM, 2ASL BR_ Local Health Authority Brindisi, Brindisi, 
3IFC-CNR Lecce, 4University of Salento, Lecce, 5University of 
Florence, Firenze, 6University of Pisa, Pisa, Italy

Aims: There is evidence that demographic trends in Southern 
Apulia are characterized by a huge proportion of elderly people 
relative to general population, resulting in an ageing index which 
is higher than in other Southern Italian regions and/or sub-re-
gions. Within the PROF (Prevention of Osteoporotic Fractures) 
project, aimed to foster synergic efforts between researchers and 
clinicians, we investigated the correlation between early meno-
pause and osteopenic or osteoporotic status in postmenopausal 
women by quantitative bone ultrasonic evaluation (QUS).
Methods: In a period of 5 years (2004-2009), as many as 4912 
postmenopausal women (mean age 55, ranging from 39 to 84) 
were screened by QUS either at heel or at hand phalanx anatomi-
cal level. Demographic and anamnestic data were recorded for 
all the patients, including BMI, nutrition, menopause, physical 
activity, previous fractures, parental fragility fractures. Three 
categories were identified: a) Demineralization, whenever any T-
score value was <-1.0 SD; b) Severe demineralization, whenever 
a T-score <-2.0 was observed, corresponding to a higher risk 

of fracture; c) Osteoporosis, whenever a T-score values QUS<-
2.5±0.2 (in case of heel) or T-score <-3.2±0.2 (in case of phalanx). 
Descriptive statistical analyses have been performed in order to 
assess the correlation between early menopause (<45 years of age) 
and the osteopenic or osteoporotic status of the patients.
Results: Out of 4912 overall examined subjects, demineralization 
was observed in 3839 subjects (78%), with severe osteopenia or 
osteoporotic status documented in 2300 women (47%) and frank 
osteoporotic status in 1656 (34%). In total, out of 885 women re-
porting an early menopause, 746 showed a demineralization cor-
responding to at least an osteopenic status (84%). In 464 of these 
patients (52%), there was a severe osteopenic or osteoporotic 
status, while 345 women experienced with an early menopausal 
were found to be frankly osteoporotic (39%).
Conclusions: The PROF dataset proves that an early menopause 
is closely associated with osteopenic or osteoporotic status in 
postmenopausal women, thus suggesting to implement preven-
tive and regular follow-up strategies with quantitative bone ul-
trasonic testing.
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P165 - EROSIVE OSTEOARTHRITIS OF THE HAND AND 
BONE MASS ASSESSMENT BY PHALANGEAL RADIO-
GRAPHIC ABSORPTIOMETRY 
M. Frigato 1,*, E. Musacchio 2, R. Ramonda 1, M. R. Orlando 2,  
P. Frallonardo 1, L. Punzi 1, G. Realdi 2, L. Sartori 2

1Department of Clinical and Experimental Medicine, 2Depart-
ment of Medical and Surgical Sciences, University of Padua, 
Padua, Italy

Aims: Osteoarthritis of the hand (HOA) can occur in two differ-
ent types: erosive (EHOA) and common nodal OA (non-EHOA). 
OA often affects the hands of middle-aged women; the main 
EHOA characteristics are erosions and frequently aggressive clin-
ical course. Aim of the study was to describe the prevalence of low 
bone mineral density (BMD) in EHOA and non-EHOA subjects 
who consecutively underwent phalangeal radiographic absorpti-
ometry (pRA) in our outpatient clinic.
Methods: A total of 257 patients (252F, mean age 61.65±6.7, 
range 45-76) were analysed by pRA, 72 women satisfied the HOA 
Altman criteria: 20 with EHOA (mean age: 59,4±6,7 years, range 
49-76) and 52 with non-EHOA (mean age: 65,8±6,2 years, range 
53-77). Patients showing at least two erosions in interphalangeal 
(IP) joints were included in the EHOA group, while erosions in 
metacarpophalangeal joints were excluded. BMD (gr/cm2) of 
the middle phalanges of the 2nd, 3rd and 4th digits of the non-
dominant hand was assessed with a self-contained single energy 
(60 kV) X-ray system (Alara Metriscan, Hayward, Ca, USA). A 
density is estimated in the three phalanges and, after averaging, 
expressed in mineral mass/area. T-scores were calculated using 
local reference data. All patients gave their informed consent to 
the examination. Chi square and Student’s t test were used to test 
for significance.
Results: Osteopenia was found in 35%, 21% and 43% respectively 
in EHOA, non-EHOA, and normal (for osteoarthritis, N) popula-
tion while osteoporosis affected 20%, 28%, and 20% (EHOA vs. 
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non EHOA: p=0.03). Accordingly, BMD was higher in EHOA 
group versus non-EHOA and versus N (p=0,025; and p=0,0004, 
respectively). T and Z scores were significantly higher in EHOA 
vs. N population (T: p=0.012 respectively; Z: p=0,0009).
Conclusions: In this preliminary study, we reported that phalan-
geal BMD is higher in EHOA patients with respect not only to 
normal population but also to non-EHOA subjects. The osteor-
eparative processes seem to be more pronounced in EHOA than 
in non-EHOA thus explaining the increased mineral density. On 
the other hand, local inflammation and erosion do not appear 
to determine sufficient bone loss to discriminate between EHOA 
and non-EHOA in terms of T and Z score. Further studies in a 
larger population are needed to clarify the association between 
EHOA and bone loss at the hand.
References: Punzi L et al. Best Pract Res Clin Rheumatol 
2004;18:739; Boonen S et al. Osteoporos Int 2005;16:93; Marcelli 
C et al. Osteoporos Int 1995;5:382.

Disclosure of Interest: None Declared

P166 - LOW BODY MASS INDEX CORRELATES WITH 
OSTEOPENIC AND/OR OSTEOPOROTIC STATUS IN 
POSTMENOPAUSAL WOMEN: THE RESULTS OBTAINED 
BY BONE ULTRASONIC TESTING WITHIN THE PROF 
STUDY
P. Piscitelli 1,*, V. Rigliano 2, C. Neglia 1, G. Chitano 1, A. Argentie-
ro 1, D. Paladini 1, S. Mundi 1, L. Paladini 1, M. Greco 1, C. Girasoli 

1, M. E. Gianicolo 1, V. Pantile 1, D. Argentiero 1, G. De Padova 1, L. 
Nibio 1, L. Pansa 1, E. A. Sbenaglia 3, L. Dipaola 3, P. Di Giuseppe 2, 
A. Minosi 2, L. Cirasino 2, G. Laselva 2, M. Scialpi 2, M. Benvenuto 

1, 4, D. D’Angela 1, M. L. Brandi 5, A. Distante 1, 3, 6

1ISBEM, 2ASL BR_Local Health Authority Brindisi, Brindisi, 
3IFC-CNR Lecce, 4University of Salento, Lecce, 5University of 
Florence, Firenze, 6University of Pisa, Pisa, Italy

Aims: Being aware that osteoporosis affects about 4,7 millions of 
people in Italy leading to over 300.000 bone fractures per year and 
in order to implement preventive strategies to reduce the burden of 
fractures in Southern Apulia, PROF (Prevention of Osteoporotic 
Fractures) project was launched in synergy between academic/sci-
entific and healthcare institutions. Within PROF, an informatic 
registry was built with demographic and anamnestic data for all pa-
tients, such as body mass index (BMI), nutrition habits, menopause, 
physical activity, previous fractures, parental fragility fractures, and 
other clinical/instrumental parameters considered capable to early 
recognize patients at higher risk of fractures. The present analysis 
aims to investigate the correlation between low BMI (<20) and os-
teopenic/osteoporotic status in postmenopausal women tested by 
bone quantitative ultrasonic (QUS) examination.
Methods: As many as 4912 people (mean age 55, range from 39 
to 84) were screened with non invasive testing by quantitative ul-
trasound at heel and/or phalanx anatomic level. Three categories 
were identified: a) Demineralization, whenever any T-score <-1.0 
SD; b) Severe demineralization, whenever a T-score <-2.0 was ob-
served, corresponding to a higher risk of fracture; c) Osteoporo-
sis, whenever a T-score values QUS <-2.5±0.2 (in case of heel) or 
T-score <-3.2±0.2 (in case of phalanx).

Results: Demineralization of various degrees was observed in 3839 
cases (78±), with 1073 (22%) of overall examined subjects having 
normal parameters. Demineralization was found in 2300 women 
of the entire dataset and, in particular, 1656 of them were found 
to be frankly osteoporotic (33%).Out of the above 3839 cases with 
demineralization, there were 124 postmenopausal women with a 
BMI <20. At QUS testing, only 11 of them (9%) were about nor-
mal, 47 had either an osteopenic or severe demineralization status 
and 66 women were found to be frankly osteoporotic (53%).
Conclusions: These data confirm that a low BMI (<20) bears a 
clear-cut presence of demineralization status in postmenopausal 
women, almost doubling the risk of frank and dangerous oste-
oporotic status. As a matter of facts, only 10% of postmenopausal 
women with low BMI had normal QUS testing, either at heel or 
at phalanx level. Therefore, clinically wise, in menopausal state, 
a low BMI urges the need to undertake pro-active measures and 
clinical monitoring in order to implement strategies to increase 
the bone mineral density.
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P167 - TRABECULAR BONE LOSS AND INCIDENCE OF 
FRACTURES IN PRE-, PERI-, AND POSTMENOPAUSAL 
WOMEN – A PROSPECTIVE STUDY OVER 9 YEARS
S. Fillenberg 1,*, M. Haseitl 1, J. Rattenhuber 1, D. Mueller 1, M. 
Kiechle 1, V. Seifert-Klauss 1

1Klinikum Recht’s der Isar, Muenchen, Germany

Aims: Accelerated bone loss already occurs in perimenopausal 
and/or early postmenopausal women. The purpose of this pro-
spective study was to evaluate trabecular bone loss in pre-, peri-
and postmenopausal women, as well as the incidence of patho-
logical fractures. Risk factors and correlation of sex hormones 
and bone markers with accelerated bone loss were examined.
Methods: We prospectively followed 50 healthy pre-, peri-, and 
postmenopausal women aged 33-57 years at baseline over 9 years. 
Blood and urine samples for assay of hormones and markers were 
collected; standardized questionnaires were completed on 7 vis-
its. Bone mineral density (BMD) of the lumbar spine was meas-
ured by quantitative computed tomography (QCT) on 4 visits (0, 
2, 6 and 9 years).
Results: We found significantly accelerated trabecular bone loss 
in perimenopausal women (-28,9±). In perimenopausal women 
bone loss significantly correlated with follicle stimulating hor-
mone (FSH), only in postmenopausal women bone loss was as-
sociated with low E2. Highest increase of bone markers occurred 
in perimenopausal women; however none of the markers could 
prospectively identify women with accelerated bone loss. Risk 
factors for low bone density were found to be low body weight (< 
57 kg), low BMI<20 kg/m2, and family history for osteoporosis. 7 
pathological vertebral fractures, 2 low energy trauma fractures, 
and 8 high energy trauma fractures were recorded in the 50 par-
ticipants. In both peri- and postmenopausal women fracture-rate 
was 3 times higher (35, 5% and 36,4±) compared with premeno-
pausal women (12,5±).
Conclusions: Risk assessments including measurement of bone 
density, standardized questionnaires, as well as hormones and 
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bone markers can help to identify peri- and early postmenopau-
sal women at higher risk for osteoporosis in time for preventive 
intervention.

Disclosure of Interest: None Declared

P168 - BONE MINERAL DENSITY AND DIAGNOSIS  
OF OSTEOPOROSIS IN A HEALTH MAINTENANCE  
ORGANIZATION: EVALUATE THE IMPLEMENTATION 
OF A CLINICAL GUIDELINE
N. Galofré 1,*, E. García Casares 2, Y. Roca 3, C. Castaño 2, M. Cas-
tellanos 2, A. Monroy 3, J. A. González-Ares 4, J. Vila 1

1Internal Medicine, 2Rheumatology, 3Radiology, 4Epidemiology, 
Hospital Municipal Badalona, Badalona, Spain

Aims: Evaluate the implementation of a clinical guideline for as-
sessment of Osteoporosis, available in electronic format, and to 
all different levels of medical assistance (primary care, hospital 
care, geriatric support team).
Methods: In our daily clinical practice, we established a clinical 
guideline for the diagnosis and treatment of Osteoporosis that 
advises when to request a DXA for mineral bone density evalu-
ation (BMD), considering the following risk factors: family his-
tory of fracture such us femur, previous fragility fracture, early 
menopause, long-term use corticotherapy, diseases or conditions 
related with bone loss and IMC <20. In order to verify if it was 
adequately used, we analysed the indications of test requests com-
paring with DXA diagnosis. We performed a retrospective study 
in a sanitary organization with a reference population of 120.000 
inhabitants in Badalona (Barcelona, North). Epidemiological 
information, speciality of the medical solicitor, motivations for 
requests, fracture risk factors and densitometric diagnosis were 
registered. The results were evaluated also considering whether 
the indications were suitable or inadequate according to the rec-
ommendations of our clinical guidelines.
Results: 150 clinical requests of DXA were evaluated. 92.6± 
women were found. The average age was 62.7 years for females. 
In 65.3± of the cases, the request was coming from primary care, 
13.3± from Rheumatology department, 6.1± from Internal Medi-
cine, 7.4± from Gynaecology and 8± from other specialities- The 
indications of test requests found were the following: 17.3± pain, 
17.3± menopause, 33.3± factors of risk and 32.1± other motives. 
Meanwhile more prevalent risk factors found were: 2.7± family 
femur fracture in father or mother, 17.3± fragility fracture, 10± 
early menopause, 6.7± long-term corticotherapy, 15.3± diseases 
or conditions related with bone loss, and 1.4± patients with IMC 
<20. The requests were considered satisfactory in 38.7± (58) and 
inadequate 61.3± (92). In the first case, the diagnosis of Oste-
oporosis was performed in 38± of the cases, whereas in the latter 
in 16.3± of the cases (p<0.003).
Conclusions: 1-The major number of DXA requests was coming 
from primary care. 

2-The requests fulfilled, in majority, for motives different from 
the fracture risk

3-The fracture risk more prevalent in our series was the fragil-
ity fracture.

4-The implementation of our guide in the indications of den-
sitometry studies was low (35.3±) 
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P169 - ESTIMATED NUMBER OF WOMEN WITH  
POSTMENOPAUSAL OSTEOPOROSIS, BUT BMD  
MEASUREMENT IS NOT REPAID ACCORDING TO  
THE CRITERIA OF THE NATIONAL FRENCH HEALTH 
INSURANCE
B. Gerbay 1,* and Rhumato Cercle de la Loire
1Rhumatologie, Rhumatocercle de la Loir, St Etienne, France

Aims: To determine the number of patients in France who had 
a T-score<-2,5 whereas they have no criteria for reimbursement. 
Since June 2006, the bone mineral density(BMD) measurement is 
an investigation reimbursed by the French National Health Insur-
ance System only in patients with specific risk factor of osteoporo-
sis which are defined by the French Health Authority(HAS)
Methods: we conduce a prospective study during 4 months in-
cluding 536 postmenopausal women without treatment of oste-
oporosis. The BMD was measured on the lumbar spine and the 
hip. The FRAX® tool was calculated after each BMD measure-
ment. 
Results: Two thirds of patients (n=353) were reimbursed. In the 
group “reimbursed”, 24,9% (n=88) were osteoporosis on at least 
one site and 53,5% (n= 189) were osteopenic. In the group “no 
reimbursed”, 12,2% (n=22) were osteoporotic and 54,1% (n=98) 
were osteopenic. There is a significant difference between re-
imbursed and not reimbursed patients in terms of T-score and 
FRAX®

Conclusions: Two-thirds of not reimbursed patients have abnor-
mal bone density requiring therapeutic treatment or monitoring.
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P170 - PARATHYROID HORMONE EXCESS AND  
DEFICIENCY ROBS PETER BUT PAUL GETS  
COUNTERFEIT DOLLARS
A. Ghasem-Zadeh 1,*, T. Vu 1, R. Zebaze 1, X. Wang 1, A. Mbala 2, 
Q. Wang 1, E. Seeman 1

1 Department of Medicien, University of Melbourne, 2Straxcorp, 
Melbourne, Australia

Aims: Parathyroid hormone (PTH) excess is believed to produce 
cortical thinning by endocortical resorption while being anabolic 
for trabecular bone. However, the proposed anabolic effect may be 
spurious as high intracortical remodeling adjacent to the marrow 
causes cavitation in the cortex (trabecularization) leaving corti-
cal remnants of trabecular appearance which may be erroneously 
measured as trabeculae of growth plate origin. Hence, determina-
tion of the effects of endogenous PTH excess requires separation 
of cortical remnants from trabeculae of growth plate origin.
Methods: We studied 11 patients with hypoparathyroidism (Hy-
poP, age 60.4±13.3 yr); 12 patients with untreated primary hy-
perparathyroidism (HyperP, age 60.2±12.5 yr), and 11 patients 
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with treated HyperP, age 56.7±16.0 years. Images were acquired 
using high-resolution peripheral computed tomography (Scanco 
Medical) at the distal radius and tibia and analyzed using a new 
software (Strax1.0) which separates compact cortex from corti-
cal remnants and quantifies porosity in the residual compact ap-
pearing cortex and the cortex including the cortical remnants. 
We determined the ratio of the compact cortex to the compact 
+ trabecularized cortical mass (% compact cortex) which reflects 
the extent of trabecularization.
Results: At the tibia, patients with untreated HyperP had 20% 
thinner cortices than patients with HypoP (0.80 vs. 1.05 mm, p= 
0.007) and a lower percent of compact cortex (74.98 vs. 77.09%, 
p=0.08) with higher intracortical porosity 21% (10.9 vs. 8.55%, 
NS). There was no difference in trabecular density between Hy-
perP and HypoP (109.53 vs. 110.07 mgHA/cc). Treated vs. un-
treated HyperP had lower porosity in compact (2.90 vs. 7.89%, 
p=0.018) and trabecularized cortex (5.7 vs. 10.90%, p=0.02) but 
the thickness of the compact cortex was not increased (0.80 vs. 
0.82 mm) and the percent compact cortex was unchanged (74.98 
vs. 75.33%). Similar trends were observed at the distal radius.
Conclusions: PTH excess is associated with high intracortical re-
modelling and porosity with no detectable benefit on trabecular 
bone or cortical thickness. Surgical treatment partly reverses the 
deleterious effects of excess PTH.
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P171 - HOMOCYSTEINE AND VERTEBRAL FRACTURE 
RISK IN ASYMPTOMATIC MENOPAUSAL WOMEN
I. Ghozlani 1,*, Z. Ouzzif 2, A. Rezqi 1, A. Mounach 1, L. Achemlal 
1, A. Bezza 1, A. El Maghraoui 1

1Rheumatology Department, 2Biochemistry Department, Mili-
tary Hospital Mohammed V, Rabat, Morocco

Aims: Elevation of homocysteine is associated with an increased 
risk for bone fractures. Whether the risk is due to homocysteine 
or to the reduced levels of cofactors necessary for its metabolisa-
tion, such as folates or vitamin B12, is not completely clear. In this 
study we aimed to determine links of homocysteine, folates and 
vitamin B12 and prevalent asymptomatic vertebral fracture (VF) 
occurrence.
Methods: 188 consecutive apparently “healthy” menopausal 
women were recruited. Using a standard questionnaire, we as-
sessed age, weight, height, body mass index (BMI). Levels of se-
rum homocysteine, folates, vitamin B12, calcium and parathor-
mone were evaluated. Bone mineral density (BMD) was meas-
ured and vertebral deformity was assessed by semi-quantitative 
methods using lateral vertebral assessment (LVA) by DXA (Lunar 
Prodigy).
Results: the mean age of the study population was 57.9 years±8.5. 
The mean BMI was 30.4 kg/cm²±5.2. Seventy eight percent of 
vertebrae from T4-L4 and all of the vertebrae from T8-L4 were 
adequately visualized on VFA. Prevalence of osteoporosis was 
30.8%. Twenty percent of patients had a vertebral fracture (grades 
2 and 3) and 44.1% if grade 1 was included. Fractures were most 
common in the mid-thoracic spine and at the thoraco-lumbar 
junction. Age, spine and hip BMD and T-score, vertebral frac-

tures were significantly correlated to homocysteine (r=0.32; r=-
0.21; r=-0.23; r=0.21; r=0.25; r=0.23. p<0.001). Factors associated 
with osteoporosis and vertebral fractures (grades 2 and 3) were 
advanced age, lower weight, reduced BMD and T-score at lumbar 
spine, higher homocysteine levels. However, in the multivariate 
analysis, the presence of VFs (grades 2 and 3) were independ-
ently associated only with age (OR=1.12, 95%CI: 1.07–1.17); and 
weight (OR=0.95, 95% CI: 0.91–0.98).
Conclusions: our study shows that homocysteine is not an inde-
pendant risk factor of asymptomatic vertebral fracture in a co-
hort of menopausal women. Plasma homocysteine is significantly 
related to aging. Its measurement provides information into the 
complex mechanisms leading to skeletal fragility but may be of 
limited clinical value in the assessment of fracture risk.
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P172 - PREVALENCE AND RISK FACTORS OF VERTEBRAL 
FRACTURES IN PATIENTS WITH RHEUMATOID  
ARTHRITIS
I. Ghozlani 1,*, A. Rezqi 1, L. Achemlal 1, A. Bezza 1, A. El Magh-
raoui 1

1Rheumatology Department, Military Hospital Mohammed V, 
Rabat, Morocco

Aims: to calculate the prevalence and risk factors of vertebral 
fractures (VF) in patients with RA.
Methods: One hundred seventy seven patients with RA were en-
rolled in the study. Clinical, biological, immunological and func-
tional status was assessed by number of tender and swollen joint, 
nocturnal awakening, morning stiffness duration, ESR and C-re-
active protein (CRP), latex, Waaler rose, anti CCP rates and Health 
Assessment Questionnaire score (HAQ). Radiological damage 
was assessed by measuring Sharp score erosions and joint space 
narrowing. Bone mineral density (BMD) of the hip and spine was 
measured and vertebral deformity was assessed by semi-quantita-
tive methods using VFA (vertebral fracture assessment) by DXA.
Results: The mean age of the study population was 50 years±7.2. 
The mean disease duration was 8.2 years±5.2. The percentage of 
unreadable vertebrae was 24.4%. General vertebral fracture preva-
lence was 34.5%. 56.8%, 17.9% and 23.1% of patients had respec-
tively a VF with osteoporosis, osteopenia and normal BMD. Ver-
tebral fractures were associated with advanced age, longer disease 
and morning stiffness durations, higher tender and swollen joint 
number, ESR and CRP, latex, Waaler rose and anti CCP rates, al-
tered HAQ, deteriorated Sharp score erosions and joint space nar-
rowing and reduced BMD and T-score at the lumbar spine and 
total hip sites. Multiple logistic regression analysis revealed that la-
tex rate and lumbar spine T-score less than -1,5 DS were independ-
ently associated with vertebral fractures in RA (OR= 3.45, 95% 
confidence interval [CI] 1.02-16.79; 7.96, 95% CI 1.08-29,67).
Conclusions: Vertebral fracture is common in patients with RA 
and seems to be related to patients’ immunological profile and 
low lumbar spine T-score.
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Osteoporos Int (2010) 21:[Suppl1]S25–S388 S 57

1 C

P173 - QUANTITATIVE COMPUTED TOMOGRAPHY  
DISTINGUISHES PATIENTS WITH OSTEOPOROSIS WITH 
OR WITHOUT VERTEBRAL COMPRESSIVE FRACTURES 
W. M. Glinkowski 1, 2,*, A. Wojciechowski 3

1Orthopaedics and Traumatology of Locomotor System, 2De-
scriptive and Clinical Anatomy, 3Ist Department of Clinical Radi-
ology, Medical University of Warsaw, Warszawa, Poland

Aims: The aim of the study was to find out how Quantitative 
Computed Tomography may distinguish patients with osteoporo-
sis with or without Vertebral Compressive Fractures (VCF). 
Methods: One hundred and fifty nine patients aged 50 and above 
were diagnosed due to back pain and suspected osteoporosis 
with Computed tomography enhanced with Quantitative mod-
ule. Semiquantitative radiographic assessment and vertebral 
bodies morphometric measurements were performed. Vertebral 
fractures were defined as minimum 20% loss of vertebral body 
height. Subjects underwent Computed Tomography (QCT) (GE 
BrightSpeed scanner; General Electric Medical Systems, Milwau-
kee, WI). The system used for quantitative analysis was QCTPro 
(Mindways Software Inc., Austin, TX.) 
Results: Vertebral osteoporotic compressive fractures were con-
firmed in 77 cases (27 – single vertebra, 17 - two, 13 three and 
20 - four or more vertebrae affected). One hundred eighty eight 
fractures was found in the whole study group, most frequently 
L1 and L2. Statistically significant differences were found among 
diagnosed groups. The average trabecular bone density in the 
group without confirmed compressive vertebral deformations 
characterized was 72, 57 mg/cm3 in contrary to 54,46 mg/cm3 
for fractured patients. 
Conclusions: Average values assessed among all diagnosed pa-
tients was below 80 mg/cm3 that confirms low volumetric den-
sity. Fractured patients presented almost 20 mg/cm3 lower val-
ues than non fracture group that shows the high influence of low 
QCT BMD on VCF occurrence.
Acknowledgement: The project is supported by the grant number 
NR13-0020-04/2008 from the Polish Ministry of Science and 
Higher Education. 
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P174 - CAN ZOLEDRONIC ACID TREATMENT IMPROVE 
BONE STRENGTH PARAMETERS ASSESSED BY PQCT:  
A PILOT STUDY
S. Goemaere 1,*, H. Zmierczak 1, A. H. Batens 1, B. Lapauw 1, 
K. Toye 1, H. Vlieghe 1, R. Demuynck 1, M. Masschelin 1, J. M. 
Kaufman 1, C. Bucci-Rechtweg 2, D. M. Black 3
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sity Hospital, Ghent, Belgium, 2Novartis Pharmaceuticals Corpo-
ration, East Hanover, New Jersey, 3University of California, San 
Francisco, California, United States

Aims: Bisphosphonates are known to reduce fracture risk but 
their mechanism of action is only partially explained by bone 
mineral density (BMD) changes assessed by dual-energy X-ray 
absorptiometry (DXA). Other potential mechanisms of action 
include inhibition of bone turnover or changes in bone strength 
via changes in material properties, geometry or cortical density, 
with the contribution of each unknown. Peripheral quantitative 
computed tomography (pQCT) allows measurement of different 
parameters of bone strength and fracture risk reduction with bi-
sphosphonate treatment. This pilot study in a subgroup of post-
menopausal women with osteoporosis from HORIZON-Pivotal 
Fracture Trial (PFT)1 used pQCT to assess changes in BMD and 
parameters of bone strength with zoledronic acid (ZOL) treat-
ment vs. placebo (PBO).
Methods: In this ancillary protocol of HORIZON-PFT, conduct-
ed at Ghent University Hospital, pQCT scans (XCT2000 Stratec, 
Pforzheim, Germany) were performed at the radius (4%, 33% and 
66% from distal end). Rigorous quality control procedures were 
followed. Scans were conducted at baseline, 6, 12,36 months in 
47 women treated with once-yearly ZOL 5 mg (n=24) or PBO 
(n=23). Mean age and BMI were 73 years and 25 kg/m2, respec-
tively.
Results: Baseline characteristics were comparable between treat-
ment groups except for a slightly lower total bone density at the 
4% and 33% site and a slightly greater endosteal circumference 
at the 33% site in the ZOL group. At 3 years, total bone density 
at the 4% and 33% radius sites was significantly improved in the 
ZOL group vs. PBO group (Table). Median± changes [min, max] 
of the endosteal circumference at 33% radius showed a contrac-
tion with ZOL vs. an extension with PBO (-0.6 [-5.9, 17.9] vs. 1.2 
[-3, 19.1] respectively, p=0.01; at 3 years). The resulting trends to 
larger increases in cortical thickness in the ZOL group were non-
significant (median± change [min, max]: 0.6 [-18.9, 8.7] vs. -0.9 [-
14.3, 19.1], respectively, p=0.19), probably due to related changes 
in periosteal expansion (median± change [min, max] ZOL: 0.3 
[-1.7, 7.7] vs. PBO: 0.4 [-0.8, 7.9], p=0.28). These trends were not 
seen at 66% radius site.

 

Conclusions: Despite the small number of patients in this sub-
study, ZOL-induced changes show the sensitivity of pQCT in un-
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derstanding changes in bone quality beyond DXA BMD. A larger 
study using pQCT could clarify the relationship between bone 
strength parameters and fracture reduction in patients treated 
with bisphosphonates.
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P175 - DECREASED BONE MASS IN CHILDREN AND  
ADOLESCENTS WITH DOWN SYNDROME
A. González-Agüero 1, G. Vicente-Rodríguez 1,*, L. A. Moreno 2, 
J. A. Casajús 1

1Faculty of Health and Sport Sciences, Huesca, 2School of Health 
Science, GENUD Group, University of Zaragoza, Zaragoza, 
Spain

Aims: The aim of this study was to describe whole body, hip and 
lumbar spine bone mass in male and female children and ado-
lescents with Down syndrome (DS) compared with age-matched 
subjects without DS (non-DS).
Methods: 64 children and adolescents (10-19 y) participated 
in this study; 32 (15 females) with DS and 32 (13 females) age- 
and sex-matched non-DS. Bone mineral content (BMC), density 
(BMD) and osseous area from whole body, lumbar spine and hip, 
and total lean mass were measured with DXA. Analysis of cov-
ariance was used to test the differences between BMC, BMD and 
osseous area between groups using height, sexual maturation and 
total lean mass as covariates.
Results: The DS group was lighter, smaller and had less lean mass 
than the non-DS group (all p<0.05). Raw values of whole body, 
lumbar spine and hip zone BMC, BMD and osseous area are pre-
sented in Table 1. After adjustment for height, sexual maturation 
and lean mass, DS females showed lower BMC in whole body 
and BMD in whole body and hip than the non-DS females (all 
p<0.05). DS males presented lower BMC in hip, femoral neck, 
trochanter and intertrochanteric zone and osseous area in femo-
ral neck and trochanter than the non-DS males (all p<0.05). 

Table 1. Raw values of bone mineral content, density and osseous 
area in male and female children and adolescents with Down syn-
drome compared with non-Down syndrome peers.

 Female Male

 DS 
(n=15)

Non-
DS 
(n=13)

 DS 
(n=17)

Non-
DS 
(n=19)

 Mean ± SD Mean ± SD Mean ± SD Mean ± SD

Bone Mineral Content (g)

Whole 
body

1172.81* ± 245.34 1773.83 ± 419.13 1460.34 ± 375.19 2037.25 ± 510.87

Lum-
bar 
spine

32.96 ± 10.36 45.29 ± 13.61 40.87 ± 11.56 49.46 ± 16.18

Hip 
zone

16.83 ± 3.27 25.15 ± 7.09 23.78* ± 6.19 33.07 ± 9.41

 Female Male

 DS 
(n=15)

Non-
DS 
(n=13)

 DS 
(n=17)

Non-
DS 
(n=19)

 Mean ± SD Mean ± SD Mean ± SD Mean ± SD

Bone Mineral Density (g/cm2)

Whole 
body

0.845* ± 0.086 1.014 ± 0.109 0.928 ± 0.127 1.049 ± 0.128

Lum-
bar 
spine

0.762* ± 0.118 0.873 ± 0.154 0.788 ± 0.146 0.857 ± 0.151

Hip 
zone

0.697 ± 0.086 0.847 ± 0.198 0.834 ± 0.115 0.888 ± 0.177

Area 
(cm2)

            

Whole 
body

1377.39 ± 177.73 1727.29 ± 233.11 1550.85 ± 222.07 1917.12 ± 291.19

Lum-
bar 
spine

42.35 ± 7.60 50.86 ± 7.88 50.89 ± 6.27 56.39 ± 9.86

Hip 
zone

23.07 ± 2.67 28.89 ± 3.85 29.06 ± 4.27 34.56 ± 6.52

* p<0.05 after adjustment for height, sexual maturation and whole 
body lean mass.

Conclusions: It can be concluded that children and adolescents 
with DS showed lower BMC, BMD and area in several skeletal 
key regions compared with age- and sex-matched non-DS sub-
jects. The later may deal with increased risk of bone fragility or 
early osteoporosis development. Bone mass and its development 
should be specifically studied in this population.
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P176 - PHYSICAL ACTIVITY RECOMMENDATIONS DO 
NOT INFLUENCE BONE MASS IN ADOLESCENTS
L. Gracia-Marco 1,*, G. Vicente-Rodríguez 1, J. A. Casajús 1,  
D. Molnar 2, M. Castillo 3, L. A. Moreno 1

1Physiotherapy and nursing, University of Zaragoza, Zaragoza, 
3Physiology, University of Granada, Granada, Spain, 2Paediatrics, 
Medical Faculty, Pécs, Hungary

Aims: To study whether bone mineral content (BMC) and den-
sity (BMD) of adolescents is affected by the actual physical activ-
ity (PA) recommendations [1]
Methods: A total of 358 Spanish adolescents (177 males and 181 
females; 12.5-17.5 years) from the HELENA (Healthy Lifestyle in 
Europe by Nutrition in Adolescence) cross sectional Study were 
included in our report. Subjects were scanned in order to obtain 
bone measurements of whole body, pelvis, hip, lumbar spine and 
upper and lower limbs using Dual energy X-ray Absorptiometry 
(DXA). Actigraph accelerometers were used to assess PA and it 
was classified according to the actual PA recommendations [60´or 
more of moderate-vigorous PA (MVPA) per day] [1]. ANCOVA 
was used to establish differences in bone mass between PA groups 
and sex, height, lean mass (total or extremities as appropriate), 
total percentage of fat mass, calcium intake and pubertal status 
were entered as covariates.
Results: No differences were found in the analyzed regions, ex-
cept for lumbar spine bone mineral density (BMD) being higher 
in adolescents engaged in <60 minutes.day-1 of MVPA compared 
to those engaged in ≥60 minutes.day-1 of MVPA (table 1). 
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Table 1: Bone mineral content (BMC; g) and density (BMD; g/
cm2) by MVPA recommended levels.

MVPA
BMC (g)  < 60´  

(n = 
223)

≥ 60´  
(n = 
135)

p

Whole 
body

2008.71 ± 14.47 1983.02 ± 18.95 0.299

Pelvis 227.47 ± 2.87 224.27 ± 3.76 0.514
Hip#        
Males 36.42 ± 0.84 37.17 ± 0.76 0.515
Females 26.24 ± 0.31 26.36 ± 0.61 0.868
Lumbar 
spine

51.25 ± 0.59 49.89 ± 0.77 0.177

Upper 
limbs

119.01 ± 0.96 116.34 ± 1.25 0.102

Lower 
limbs#

       

Males 437.91 ± 5.89 440.29 ± 5.33 0.769
Females 340.08 ± 3.05 341.9 ± 5.95 0.787

BMD (g/cm2)
Whole 
body

1.058 ± 0.006 1.045 ± 0.007 0.191

Pelvis 1.075 ± 0.008 1.059 ± 0.010 0.225
Hip 0.950 ± 0.007 0.942 ± 0.009 0.504
Lumbar 
spine

0.917 ± 0.007 0.886 ± 0.009 0.01*

Upper 
limbs

0.670 ± 0.003 0.667 ± 0.004 0.46

Lower 
limbs#

       

Males 1.203 ± 0.012 1.186 ± 0.011 0.317
Females 1.064 ± 0.007 1.071 ± 0.013 0.598

Adjusted results are given as mean±standard error; * p ≤0.05.
# Interaction by sex was observed

Conclusions: Actual PA recommendations do not seem to have 
influence on bone mineral content (BMC) and BMD in adoles-
cents. The higher BMD in the less active group might be influ-
enced by other factors such as physical fitness or genetics.
References: 1. Strong WB, et al. J Pediatr 2005;146:732.
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P177 - FITNESS EFFECT ON ADOLESCENTS BONE MASS 
IS INDEPENDENT OF THE MODERATE TO VIGOROUS 
PHYSICAL ACTIVITY: THE HELENA STUDY
L. Gracia-Marco 1,*, G. Vicente-Rodríguez 1, J. A. Casajús 1, D. 
Molnar 2, M. Castillo 3, L. A. Moreno 1

1Physiotherapy and nursing, University of Zaragoza, Zaragoza, 
3Physiology, University of Granada, Granada, Spain, 2Paediatrics, 
Medical Faculty, Pécs, Hungary

Aims: To determine the independent relationship between bone 
mass and physical fitness according to the physical activity (PA) 
recommended levels.
Methods: A total of 373 Spanish adolescents (182 males and 191 
females, 12.5-17.5 years) from the HELENA (Healthy Lifestyle in 
Europe by Nutrition in Adolescence) cross-sectional Study had 
valid data of bone mass and at least in one fitness test. Bone min-
eral content (BMC) and density (BMD) of the whole body was 

measured using Dual energy X-ray Absorptiometry (DXA). Fit-
ness was assessed using some tests included in the Eurofit Battery. 
Subjects were classified by tertiles (T1, T2 and T3) according to 
their performance. Accelerometers were used to assess PA. AN-
COVA and Bonferroni post hoc were used for the analysis with 
sex, height, total lean mass, calcium intake and pubertal status 
entered as covariates.
Results: Those adolescents having better fitness showed higher 
BMC (table 1) in the less active group in all PF tests. Similar re-
sults were obtained for BMD. An association was also found be-
tween BMC and BMD and the performance on 20m shuttle run 
and 30m speed tests in the active group. 

Table 1: BMC by fitness performance and physical activity 
groups.
 Whole body BMC (g)
PHYSICAL FITNESS < 60´ ≥ 60´
SBJ (cm)
T1 1895.42 ab ± 23.97 1990.24 ± 32.75
T2 1978.74 ± 25.68 2044.05 ± 32.87
T3 2040.05 ± 28.47 2061.86 ± 33.11
SR (4x10m) (s)*
T1 1996.43 b ± 24.59 2013.2 ± 29.69
T2 1983.81 ± 27.59 2070.06 ± 34.23
T3 1906.65 ± 26.31 2016.79 ± 35.89
20m SR (stage)
Males
T1 2046.02 b ± 31.79 2069 b ± 28.58
T2 2135.80 ± 52.54 2105.59 ± 41.14
T3 2254.13 ± 54.91 2198.47 ± 40.12
Females
T1 1854.01 ± 21.73 1874.26 b ± 41.98
T2 1902.78 ± 32.5 1913.65 c ± 57.81
T3 1931.34 ± 38.99 1665.42 ± 57.11
30m speed (s)*
T1 2020.81 b ± 19.82 1985.4 a ± 27.35
T2 2001.24 c ± 32.29 2115.5 ± 34.55
T3 1854.12 ± 27.97 2015.86 ± 46.5
Hand grip (kg)
T1 1864.1ab ± 26.4 2007.7 ± 34.34
T2 1999.1 ± 24.41 2035.78 ± 36.19
T3 2063.89 ± 26.07 2064.57 ± 37.42

SBJ (standing broad jump) and SR (shuttle run).* T1=best per-
formance and T3= the worst
All values are mean and SE. Significant differences: a T1 and T2; 
b T1 and T3 and c T2 and T3.

Conclusions: Independently of the MVPA amount, those adoles-
cents with better fitness showed higher BMC and BMD.
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P178 - EFFECTS OF METOPROLOL ON BONE  
METABOLISM IN MALE RATS 
I. Gradosova 1,*, K. Josefova 1, H. Zivna 2, P. Zivny 1, V. Palicka 1

1Medical Faculty and University Hospital, 2Medical Faculty, 
Charles University, Hradec Kralove, Czech Republic

Aims: Antihypertensive drugs are wide used agents for the treat-
ment of hypertension. Βeta-blockers have been postulated to affect 
bone metabolism but the detailed information is missing. There-
fore, the purpose of our study was to evaluate the effects of meto-
prolol (selective β1 receptor blocker without intrinsic sympatho-
mimetic activity) on bone metabolism in male albino Wistar rats.
Methods: Adult rats (240±10 g; n=16) were divided into two 
groups. 1. control group was administered aqua pro injectione (0.2 
ml/100 g BW; gavage), 2. metoprolol group with administration of 
metoprolol (0.5 ml in 0.2 ml aqua pro inj./100 g BW; gavage) as a 
suspension daily for 8 weeks. Bone turnover markers were evalu-
ated in serum: carboxy-terminal telopeptide of collagen I (ICTP), 
amino-terminal propeptide of procollagen I (PINP) osteocalcin 
(OC), and bone alkaline phosphatase (BALP) using enzyme im-
munoassay method (ELISA). Bone mineral density (BMD) was 
measured with dual energy X-ray absorptiometry (DXA). The 
study groups were compared using the unpaired t-test. All the data 
were expressed as mean±SD at significance level of p<0.05.
Results: This pilot study has shown that metoprolol administra-
tion significantly increased the concentration of OC to 144% 
(p=0.002) vs. control group. PINP, ICTP and BALP did not change 
significantly. The animals receiving metoprolol showed no change 
in BMD relative to the control group.
Conclusions: Our findings suggest that metoprolol at dose of 0.5 
mg/100 g BW may have potentially beneficial effects on bone me-
tabolism in adult male albino Wistar rats by increasing the con-
centration of OC.
Acknowledgement: This study was supported by grant MZO 
00179906 and by grant of the Medical Faculty of Charles Univer-
sity, Hradec Kralove with the support of company Roche.
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P179 - SHOULD THERE BE A NATIONAL REFERENCE 
VALUE FOR THE DIAGNOSIS OF BONE MASS
M. Sadat-Ali 1,*, A. H. Al-Elq 2, I. M. Al-Habdan 1

1Orthopaedic Surgery, 2Internal Medicine, College of Medicine, 
Dammam University, Dammam, Saudi Arabia

Aims: As Bone mineral density (BMD) differs among different 
ethnic groups, the use of same reference data for different popu-
lations may lead to under or over diagnosis of low bone mass. 
The aim of this study is to determine a Saudi women reference 
population data of Stiffness Index (SI) in Quantitative Ultrasound 
(QUS) for the diagnosis of low bone mass.
Methods: One-thousand healthy Saudi women between the ages 
of ≥22- 90 years were screened for the diagnosis of osteopenia 
and osteoporosis. Demographic data were recorded. Stiffness In-
dex (SI) was measured using Achilles Insight ultrasonography of 
right calcaneus. Data was separated into seven Excel workbooks 
containing age and SI measurements. After the initial fit, points 

with residuals greater than 3 times the standard error of estimate 
were excluded.
Results: There were a total of 1000 measurements for ages ranging 
from 22 to 90 years. The average age was 59.32±24.6 years. The 
regression fit indicates that there is relatively little change in Stiff-
ness Index with age until 50 years is reached. The young reference 
values on the statistics for ages 20-39 years of the SI was reference 
mean=92.2 (SD ±16.3). The Saudi values depart significantly from 
Lebanese values (Middle east Reference Value) and US reference 
values in retaining a high mean Stiffness to a much older age.
Conclusions: This study shows that Saudi Reference values for 
diagnosis of osteopenia and osteoporosis using QUS is different 
from the standard Middle East and US reference values.
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P180 - BONE MINERAL CONTENT AND DENSITY IN 
TUNISIAN ADOLESCENTS MALES PRACTITIONERS OF 
COMBAT SPORTS 
S. Z. Hassen 1,*, R. Nasri 2, W. Korbaa 1, M. Younes 1, I. Bejia 1,  
M. Touzi 1, Z. Tabka 2, H. Majdoub 3, N. Bergaoui 1

1Rheumatology, CHU Fattouma Bourguiba, Monastir, 2Labora-
toire de Physiologie et Des Explorations Fonctionnelles, Faculté 
de Médecine, Sousse, 3Unité de Recherche “Séquenceur des Pro-
teines”, Faculté des Sciences, Sfax, Tunisia

Aims: To investigate the effect of different combat sports exercise 
on bone mineral content and density in pubertal Tunisian boys 
who participated in competitive sports.
Methods: In this cross-sectional study, we compared 50 combat 
sports players aged 17.1±0.2 years to 30 non active volunteer sub-
jects matched with age, sex and height. The group of combat sports 
practitioners was composed of 10 judokas (J), 10 karatekas (K), 10 
boxers (B), 10 karatekas kyokuchinkai (KK) and 10 kung fu men. 
Training sport activity lasted for a mean of 5.8±1.48 years. The 
sample study was recruited from the three Sport Schools in Tu-
nisian Sahel between July to September 2009. The control group 
subjects were recruited in the same region and during the same 
period from other schools and did not participate in any kind of 
sport other than occasional children games. For all subjects, the 
bone mineral content (BMC, g/cm3), density (BMD, g/cm²), bone 
area (BA, cm²) of the total body, lumbar spine, dominant and 
nondominant humerus, legs and pelvis were measured by dual 
energy X-ray absorptiometry (Lunar Prodigy) in the Rheumatol-
ogy department of Monastir Teaching Hospital. In addition, body 
fat and lean mass composition were assessed.
Results: Compared to controls, the mean BMC, BMD and BA in 
the different sites (total body, lumbar spine, dominant and non-
dominant humerus, legs and pelvis) were significantly higher in 
pubertal combat sport players (p ≤ 0.001). In (B) group, BMD 
of the total body, dominant and nondominant humerus were 
significantly higher (p ≤ 0.05) compared to control group. Com-
parison between sport groups showed higher total body BMD in 
(J) and (KK) groups (J: 1.3±0.1 g/cm²; KK:1.3±0.06 g/cm²) than 
in other groups (K:1.28±0.17 g/cm²; KF:1.26±0.06 g/cm² and 
B:1.15±0.06 g/cm²). In addition, BMC was significantly higher in 
J, KF and KK groups (J:357.5±482.9 g; KF:3322.24±321 g and KK: 
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3312.9±482.9g) than in other groups (K: 3068.81±394.82 g and B: 
2688.78±257.29 g).
Conclusions: These results indicate that combat sport activity 
and especially judo and karate kyokuchinkai sport practice in 
pubertal Tunisian male were associated with more bone mineral 
content and density. This information is important to encourage 
these kinds of sport and to develop optimal exercise programs to 
enhance bone acquisition during growth.
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P181 - BENEFICIAL EFFECT OF COMBAT SPORT  
PRACTICE ON BONE MINERAL DENSITY IN  
ADOLESCENT TUNISIAN MALE
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Touzi 2, Z. Tabka 1, N. Bergaoui 2, H. Majdoub 3
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téines», Faculté des Sciences, Sfax, Tunisia

Aims: During puberty, bone growth and mineralization as well as 
bone turnover increase dramatically. To assess the effect of com-
bat sport practice on bone mineral density (BMD) during growth 
in pubertal boys.
Methods: Fifty combat sport male players aged 17.1±0.2 years [ju-
dokas (J, n =10), karatekas (K, n =10), boxers (B, n =10), karatekas 
kyokuchinkai (KK, n =10) and kung fu men (KF, n =10)] training for 
a mean of 5.8±1.48 years, were compared to 30 non active volunteers 
subjects matched with age, sex and height. The sample study group 
was recruited from 3 Sport Schools in Tunisian Sahel between July 
to September 2009. The control group subjects were recruited from 
the same region and during the same period, from other schools 
and did not participate in any kind of sport other than occasional 
children games. For all subjects, the bone mineral density (BMD, 
g/cm²) and Z-score of the total body and lumbar spine (L2-L4) were 
measured by dual energy X-ray absorptiometry (Lunar Prodigy) in 
the Rheumatology department of Monastir Teaching Hospital.
Results: BMD and Z-score of total body and lumbar spine (L2-
L4) were significantly higher in combat sport practitioners than 
in non active control group as showed in table 1. 

Table 1: Comparison of bone mineral density (BMD) and Z-
score of total body and lumbar spine (L2-L4) between combat 
sport practitioners and non active control group.
 Sport practi-

tioners N= 50
Non active 
control group 
N=30

p

BMD total body (g/cm²) 1.26±0.10 1.09±0.07 p<0.001
Z-score total body (SD) 0.92±0.67 - 0.82±0.80 p<0.001
BMD lumbar spine (g/cm²) 1.29±0.12 1.03±0.12 p<0.001
Z-score lumbar spine (SD) 0.58±0.75 - 1.31±0.89 p<0.001

Z-score of total body was more than 1 SD in 40% of combat sport 
players and Z-score of lumbar spine (L2-L4) was more than 1 SD 
in all the cases. Although, in control group, 60% of cases had a 
Z-score of lumbar spine less than -1 SD.

Conclusions: Findings indicate that combat sports activity had a 
beneficial effect on bone mineral density in Tunisian adolescent 
boys and this effect was more obvious in the lumbar spine. This 
would encourage the practice of this kind of sport to contribute 
to optimal bone development.
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P182 - AGE- AND GENDER-DEPENDENT CHANGES IN 
SPINE BONE-MINERAL-DENSITY (BMD): BMD  
MEASUREMENT IN JAPANESE SUBJECTS ON MULTI- 
DETECTOR ROW COMPUTED TOMOGRAPHY IMAGES
T. Hayashi 1,*, X. Zhou 1, H. Chen 2, K. Miyamoto 3, T. Hara 1, R. 
Yokoyama 4, M. Kanematsu 5, H. Hoshi 5, H. Fujita 1

1Department of Intelligent Image Information, 2 Department of 
Anatomy, 3Department of Reconstructive Surgery for Spine, 4De-
partment of Radiology Services, 5Department of Radiology, Gifu 
University, Gifu, Japan

Aims: The aim of this research was to investigate bone-mineral-
density (BMD) of vertebral trabecular bones, and to show specific 
differences according to age and gender.
Methods: The study sample enrolled Japanese subjects with mul-
ti-detector row computed tomography (MDCT) images, which 
is included all thoracic and lumbar vertebrae, and were scanned 
for each subject using standard settings (120 kV, Auto mAs, 1.25-
mm-thick slice). Some subjects were excluded because of normal 
variants, bone pathology, vertebral fractures, or reasons other 
than mild degenerative changes at vertebrae. As a result, the study 
subjects consisted of 848 individuals: 403 men and 445 women. 
The study subjects were then subdivided into four age categories 
in order to observe age differences; 41-50 (125 subjects), 51–60 
(271 subjects), 61-70 (255 subjects), and 71-80 years (195 sub-
jects). In the current research, central locations of the vertebral 
trabecular bones were measured and correlation] was computed 
by Tukey multiple comparison test.
Results: For females, trabecular BMD at the thoracic and lumbar 
vertebrae in 41-50 years category was significantly less deteriorated 
than that of elderly categories (51–60, 61-70, and 71-80 years old). 
We assumed that this result demonstrated the rate of bone loss ac-
celerates for women for a period after menopause due to estrogen 
deficiency. On the other hand, there was no significant difference 
in trabecular BMD of the thoracic and lumbar vertebrae between 
the 41–50-year-olds and the 51–60-year-olds for males. However, 
there were significant differences between those aged 41–50 years 
and the elderly (61–80 years old). As seen in males 61–70 years of 
age, trabecular BMDs at the lumbar vertebrae had a tendency to 
deteriorate faster than did the thoracic vertebrae.
Conclusions: This research investigated trabecular BMD at tho-
racic and lumbar vertebrae in Japanese subjects, and specific dif-
ferences in age and gender. Experimental results suggested that 
the acceleration of BMD deterioration with aging was different 
according to gender and vertebral level. Improved knowledge 
about vertebral trabecular BMD may help diagnosis for primary 
osteoporosis using MDCT.
Acknowledgement: This research was supported in part by a re-
search grant of Grant-in-Aid for Young Scientists B (21700462) 
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P183 - BONE MINERAL DENSITY IN DUCHENNE  
MUSCULAR DYSTROPHY PATIENTS 
J. Przedlacki 1,*, B. Ryniewicz 2, B. Pęczkowska 2, A. Kostera-
Pruszczyk 2

1Dept. of Nephrology, Dialysotherapy and Internal Diseases, 2Dept. 
of Neurology, Medical University of Warsaw, Warsaw, Poland

Aims: Duchenne muscular dystrophy (DMD) is a progressive 
X-linked muscle disease. In DMD limb-girdle muscle weakness 
progresses since early childhood, untreated boys lose ambulation 
around 10 years of age. There is no causal treatment. Glucocor-
ticosteroids (GS) have been demonstrated to improve function 
and prolong time of independent ambulation in DMD boys, and 
are recommended in this disease. Fractures are more common in 
DMD than in general population, and GS further increase this 
risk. The aim of the study was to exam the bone mineral density 
(BMD) in DMD boys. 
Methods: We retrospectively analyzed results of BMD of 35 
DMD boys from a single center in the past 12 months, aged 
8.6±3.6 years (3-16). DMD diagnosis was confirmed with genetic 
testing, demonstrating out of frame deletion of the dystrophin 
gene, or muscle biopsy. Twenty two boys were actually treated 
with prednisone in medium dose of 0.5 mg/kg b.w. every second 
day for 12-120 months (median 24) and 13 were not treated at 
all. Twenty nine boys were still ambulant and 6 were wheelchair-
bound. The height was <3 centile in 3 boys. BMD was measured 
with the use of Discovery A (Hologic) densitometer in total body 
(without head; in 33 boys) and lumbar spine in all (L1-L4) and 
expressed as Z-score. Result of BMD was taken as decreased 
when Z-score<-2.0.
Results: BMD was deceased in total body in 15 boys (-1.81±1.45) 
and in lumbar spine in 4 boys (-0.88±1.19); p<0.001. There was 
no bone fracture in any patient. BMD of total body was lower 
in 6 non-ambulant boys than in the rest of group (-3.3±0.97 v 
-1.48±1.33; p<0.01) with no differences in lumbar spine. Five out 
of these 6 boys had decreased Z-score of total body; in other 1 Z-
score=-2.0, and all of them had normal Z-score of lumbar spine. 
Eleven out of 15 boys with low BMD of total body and 11 out of 
20 with normal BMD of total body were actually treated with GS 
(NS). There was no correlation of Z-score of total body and spine 
with the duration of GS treatment. There was significant negative 
correlation between Z-score of total body (not of lumbar spine) 
and age of DMD boys (r=-0.8433; p<0.001).
Conclusions: Boys with Duchenne muscular dystrophy have of-
ten reduced bone mineral density at total body but not in lumbar 
spine what suggests DXA examination of total body more practi-
cal than of lumbar spine in this group. We found the negative in-
fluence of deterioration of physical activity in DMD boys on bone 
mineral density with no clear influence of steroids treatment. 
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P184 - BONE MINERAL DENSITY IN PATIENTS WITH 
ACTIVE RHEUMATOID ARTHRITIS, THE RELATION 
BETWEEN GENERALIZED OSTEOPOROSIS AND DISEASE 
ACTIVITY
G. Kavaja 1,*, S. Xinxo 2
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Aims: To determine the frequency of osteoporosis in a large co-
hort of women with rheumatoid arthritis (RA) Bone is a target 
in many inflammatory rheumatic diseases, such as rheumatoid 
arthritis (RA). The generalized effect of inflammation on bone 
may result in a decreased quality of bone and is associated with 
an increased risk of fractures and deformities. Osteoporosis has 
frequently been observed in patients with rheumatoid arthritis.
Methods: We enrolled for 2 years 258 women with RA, none of 
whom were taking osteoporosis medications. For each patient 
pre-registered demographic, disease, and treatment-related 
variables were collected. Patients underwent ultrasound bone 
densitometer at the calcaneus and completed a questionnaire. 
We measure SOS (Speed of Sound) & BUA (Broadband Ultra-
sound Attenuation), and applied them to calculate BQI (Bone 
Quality Index). T-score and Z-score represent. Osteoporosis 
was defined as a BMD > -2.5 T-score and reduced BMD as Z 
score <or=-1 SD.
Results: Two hundred and fifty eight women participated. The 
median age was 58 years. Median disease duration was 13 years. 
160 women (62%) were rheumatoid factor (RF) positive. Oste-
oporosis and reduced BMD were found in 24% and 38%, respec-
tively, of the patients. Osteoporosis was found in 48 patients with 
rheumatoid factor positive and 14 in patients with rheumatoid 
factor negative. BMD was lower in patients with longer disease 
activity. Further, postmenopausal status in women, familial os-
teoporosis was independently associated with osteoporosis and 
reduced BMD. 
Conclusions: We found that in patients with rheumatoid arthri-
tis, osteoporosis and reduced BMD were related to longer symp-
tom duration and a positive RF.

Disclosure of Interest: None Declared

P185 - PREDICTION OF THE DEVELOPMENT OF  
POSTMENOPAUSAL OSTEOPOROSIS WITH THE HELP 
OF MATHEMATICAL MODELING 
O. M. Ignatyev 1,*, T. O. Yermolenko 2

1Occupational Diseases, 2Obstetrics and Gynecology, Odessa 
State Medical University, Odessa, Ukraine

Aims: Optimization of prediction methods and early diagnostics 
of postmenopausal osteoporosis (PMOP). Actuality of the pre-
diction of the development of osteoporosis (OP) and its early di-
agnostics is stipulated by the fact that preservation of bone stock 
is an easier task than its renewal. 
Methods: One held a questioning (detection of risk factors of the 
development of PMOP), clinical and laboratorial examination of 
187 women at the age between 48 and 58 years old (medium age is 
54,6+4,4) with the duration of menopause between 2 and 9 years 
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(5,0+2,8). One detected bone resorption marker – B-CrossLaps 
(CTx). For the diagnostics of the changes of bone stock mineral 
density one used ultrasonic densitometry. For the making of the 
mathematical model of prediction of the development of meta-
bolic disorders and assessment of risk factors of the development 
of structural and functional changes of bone stock one used the 
notion of Information theory (R. Bellman, 1987). 
Results: On the grounds of the results of complex examination it 
was worked out the mathematical model which allowed to prog-
nosticate the probability of the development of metabolic disor-
ders of bone stock by quantitative estimation of the factors pro-
moting reduction of bone stock mineral density. Four categories 
of the patients with different degree of the risk of development 
of metabolic disorders of bone stock were defined, that gave the 
possibility of differentiated approach in prevention and treatment 
of PMOP.
Conclusions: Taking into consideration modern priorities in 
medicine which focus on prevention and not treatment of dis-
eases the use of these methods will allow to carry out timely pre-
vention of PMOP, to prescribe appropriate therapy during pre-
clinical stage of the disease, to improve the quality of bone stock, 
to decrease the risk of fractures and to raise life quality.
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P186 - BONE MINERAL DENSITY MEASUREMENT AT 
HIP FOR DIAGNOSING OSTEOPOROSIS IN JAPANESE 
PATIENTS
S. Ikegami 1,*, M. Kamimura 2, S. Uchiyama 1, H. Nakagawa 3, H. 
Hashidate 1, K. Takahara 4, H. Kato 1

1Department of Orthopaedic Surgery, Shinshu University School 
of Medicine, 2Center for Osteoporosis and Spinal Disorders: Ka-
mimura Orthopaedic Clinic, Matsumoto-City, 3Department of 
Orthopaedic Surgery, Suwa Red Cross Hospital, Suwa-City, 4De-
partment of Orthopaedic Surgery, Ina Central Hospital, Ina-City, 
Japan

Aims: In Japan, spinal dual-energy X-ray absorptiometry (DXA) 
has been commonly performed for diagnosing osteoporosis, 
but scanning the proximal femur is not done widely. The latest 
Japanese guidelines for prevention and treatment of osteoporo-
sis, revised in 2006, recommend bone mineral density (BMD) 
measurement at both spine and hip for diagnosing osteoporosis, 
although there have been no reports that proved the necessity of 
those measurements.
Methods: Fifteen hundred forty-one women and 485 men with 
clinical suspicion of osteoporosis were enrolled in this study, and 
DXA was performed at both spine and hip. The proportions of the 
patients who had inconsistency between diagnosis of osteoporo-
sis from spinal DXA and that of hip were estimated.
Results: As a result, 22% of women and 15% of men had an in-
consistency with the diagnosis of osteoporosis using DXA at each 
measurement site.
Conclusions: There was inconsistency in diagnosing osteoporosis 
using DXA at the spine and proximal femur measurement sites. 
Because spine and femoral DXA measurements complement each 
other in the diagnosis of osteoporosis, BMD measurement at hip 

should be also performed not only at spine for all Japanese pa-
tients who are suspected osteoporosis, regardless of age and sex.
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P187 - VERTEBRAL FRACTURES AND BONE MINERAL 
DENSITY IN RELATION TO VITAMIN D AND  
PARATHYROID HORMONE IN POSTMENOPAUSAL 
WOMEN
O. Ilic-Stojanovic 1,*, M. Vuceljic 2, M. Lazovic 1, N. Radosavljevic 1

1Rheumatology, Institute for Rehabilitation, 2Biochemical Labo-
ratory, Biochemical Laboratory Galathea, Belgrade, Serbia

Aims: Active vitamin D suppresses the secretion of parathyroid 
hormone (PTH) from the parathyroid gland in a negative manner. 
Increased PTH due to vitamin D insufficiency may increase bone 
turnover, bone loss and fracture risk. Therefore, the aim of this 
study was to establish the relationship between vertebral fractures 
(VF), bone mineral density (BMD), serum levels of 25-hydroxy-
vitamin D (25OHD) and PTH in postmenopausal women.
Methods: A total of 94 postmenopausal women, average age 65.09 
years (±9.1), were examined. BMD was measured by DXA in the 
lumbar spine (L1-L4) and hip. Vertebral fractures were diagnosed 
by X-rays of the thoracic and lumbar spine. 25OHD and PTH 
were measured using electrochemiluminiscence immunoassays 
(Roche Diagnostics, Elecsys 2010).
Results: BMD T-scores were found of -2.60±0.96 on the lumbar 
spine (L1-L4), -1.85±0.79 total hip, and -1.94±0.80 on the femo-
ral neck. Thirty patients (31.9%) were diagnosed as having VF. 
In this group the average of 25OHD was 48.24±17.73 and PTH 
49.75±16.86. The T-score at the level of osteoporosis (<-2.5SD) 
in the lumbar spine was 60.7%, total hip 32.1%, and femoral neck 
33.3%. Osteopenia was found in 28.6%, 57.1% and 60% respec-
tively. The T-score (>-1SD) was equal on the lumbar spine and to-
tal hip (10.7%), and on the femoral neck in 6.7% of patients with 
VF. The average of 25OHD was 51.15±21.5 nmol/L, while PTH 
was 58.14±28.76 pg/mL. Negative significant correlation between 
25OHD and PTH (r= -0.502, p<0.001) was found. A decreased 
value of 25OHD (<75nmol/L) was found in 88.3% postmenopau-
sal women (45.78±14.4). An elevated level of PTH (>65 pg/mL) 
was found in 31.08% of cases (91.2±28.9 pg/mL). In the group 
with increased PTH, the mean of 25OHD was 37.77±11.81 nmol/
L. VF were diagnosed in 34.9% of postmenopausal women with 
25OHD insufficiency, and in 26.1% with elevated PTH. In the 
group with VF, a significant correlation was found only between 
PTH and hip T-score (r=0.411, p<0.05).
Conclusions: Results showed a high prevalence of 25OHD insuf-
ficiency among postmenopausal women (88.3%) investigated in 
this study. In patients with 25OHD insufficiencies, elevated PTH 
varied individually, but was most often increased if 25OHD was 
about 37 nmol/L. High PTH and low 25OH D may be related to 
some but not all vertebral fractures.

Disclosure of Interest: None Declared
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P188 - DIFFERENCES IN STRUCTURAL GEOMETRICAL 
OUTCOMES AT THE NARROW-NECK OF THE PROXIMAL 
FEMUR BETWEEN 2D DXA AND 3D QCT 
B. Khoo 1,*, K. Brown 2, K. Zhu 3, M. Pollock 3, S. Gustafsson 3,  
K. Wilson 4, R. Price 1, R. Prince 3

1Medical Technology & Physics, 3Department of Endocrinology 
and Diabetes, Sir Charles Gairdner Hospital, Nedlands, Australia, 
2Mindways Software, 2Hologic Inc, Austin, 2Mindways Software, 
2Hologic Inc, Bedford, United States

Aims: Bone strength is dependent on its material strength, struc-
tural geometry, as well as bone mass. While areal bone mineral 
density (aBMD) correlates moderately with bone strength, it does 
not completely describe structural or material strength. Structural 
geometry reflects the quantity of bone mineral and its placement 
within the whole bone. In recent years, there has been increasing 
interest in assessing bone strength via structural geometry. This is 
normally performed using DXA, but more recently quantitative 
computed tomography (QCT) has been utilised. An important 
question is “how similar are the structural outcomes derived from 
QCT and planar DXA”.
Methods: 241 females mean age 77.7 (SD: 5.1) years, height 158.9 
(6.0) cm, weight 66.0 (11.0) kg and BMI of 26.1 (3.9) kgm-2 had 
both DXA and QCT structural geometry assessments at narrow 
neck (NN) of proximal femur. All subjects were scanned on a 
Philips Brilliance 64 slice CT (QCT) and Hologic Discovery A 
(DXA) scanner. QCT structural geometrical variables (width 
(W), cross-sectional bone area (CSA), section modulus (Z), 
cross-sectional moment of inertia (CSMI) and aBMD) derived 
from (QCT) BIT software (Mindways Software Inc., USA) were 
compared with corresponding outcomes from (DXA) APEX ver-
sion 2.3 (Hologic Inc, USA).
Results: Mean differences between DXA and QCT values were 
CSA 0.69cm2, 26.2% (diff/DXA); Z 0.33cm3, 24.8%; CSMI 
0.89cm4, 36.1% and aBMD 0.25gcm-2, 28.9%. QCT values were 
significantly lower due to calibration differences. QCT values for 
W were higher than for DXA (-0.03cm, -0.9%) due to edge de-
tection differences. R2 linear correlation between QCT and DXA 
W, CSA, Z, CSMI and aBMD were 0.22, 0.58, 0.48, 0.59 and 0.69 
respectively. 
Conclusions: Observed measurement differences and relatively 
poor measurement correlation may relate to inconsistencies in 
the size and placement of the DXA and QCT areas of interest.

Disclosure of Interest: B. Khoo: None Declared, K. Brown Stock 
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P189 - ASSOCIATION OF BMD OF SPINE WITH BMI AND 
RIGHT NSA IN OSTEOPOROSIS
S. D. Jandric 1,*, Z. Jovicic 2, S. Grubisa 3, S. Bursac-Novakovic 4
1Physical, Rehabilitation Medicine and Rheumatology, 2Ortho-
pedics, 3Department for Osteoporosis, Institute for Rehabilita-
tion “Dr Miroslav Zotovic”, 4CBR, Primary Health Care, Banja 
Luka, Republic of Srpska, Bosnia and Herzegovina

Aims: It has been shown that Bone mineral density (BMD) meas-
ured by dual-energy X-ray absorptiometry (DXA) is predictive 
factor for osteoporosis, but its association with age, BMI, other 
BMD measurement and femoral neck shaft angle (NSA) is also 
important. The aim of this study was to investigate association of 
BMD of spine with age, height, weight, BMI, BMD measurements 
of the left and right hip, left and right femoral neck, and, left and 
right femoral neck shaft angle (NSA).
Methods: This retrospective, randomized study included 100 pa-
tients (93 patients or 90.3% were women and 7 or 6.7% men), av-
erage age 65.15±8.5 years, range of 44 to 87.3 years with diagnosis 
of osteoporosis. DXA measurement was performed on Advanced 
Prodigy Lunar device. Average value of BMI was 26.47±3.7 kg/
m2, BMD of spine 0.83±0.13 g/cm2, BMD of left hip 0.79±0.11 g/
cm2, BMD of right hip 0.79±0.12 g/cm2, BMD of left femoral neck 
0.75±0.01 g/cm2, BMD of right femoral neck was 0.77±0.1g/cm2, 
left NSA 121.83º and right NSA 121.81º. 9 or 11.7 of patients were 
underwent to hip arthroplasty because of fracture of one of the 
hips. Linear regression was used to investigate association BMD 
of spine as dependent variable and age, height, weight, BMI, BMD 
of left and right hip, left and right femoral neck and left and right 
NSA as independent variables.
Results: Results of the linear regression showed that dependent 
variable (BMD of spine) was statistically significantly associ-
ated with predictors (F=8,011, p<0.001). BMD of spine was sig-
nificantly associated with BMI (t=3,494, p<0.001) and right NSA 
(t=2.54, p<0.05), but was not with age, BMD of right and left hip, 
BMD of right and left femoral neck and left NSA
Conclusions: BMD of spine is important determinant of the 
clinical evaluation of osteoporosis. A lower BMD of spine was as-
sociated with lower BMI and lower right NSA in our study. These 
results can help in analyzing of results of DXA measurement in 
patients with osteoporosis.
References: 1. Gomez Alonso CG et al, Osteoporosis Int 
2000;11:714; 2. NOF Clinician’s Guide 2008;1-36
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P190 - COEFFICIENT OF BODY WEIGHT/BMC  
CORRELATES WITH THE RISK OF VERTEBRAL  
FRACTURE BETTER THAN BMD AND BMC IN PATIENTS 
WITH OSTEOPOROSIS 
J. Jelcic 1,*, A. Delija 2, D. Kuster 3, Z. Kuster 3, A. Stimac 4, S. Tober 

5, S. Maltar Delija 6

1Department of Endocrinology, Clinical Hospital Zagreb, 2De-
partment of Physical Therapy and Rehabilitation, 3Dept. of Nu-
clear Medicine, 4Dept. of Physical and Rehabilitation Medicine, 
5Physical and Rehabilitation Medicine, University Hospital Du-
brava, 6Family Medicine Health Center «East Zagreb», Zagreb, 
Croatia

Aims: The aim is see whether the use of body weight or BMI in 
combination with BMD or BMC could increase the reliability of 
predictions of the risk of vertebral fracture.
Methods: Measurement of body height and body weight, an 
x- ray of spine and a densitometry of BMD and T-score evalua-
tion in L1-L4 segment and the hip was done. We investigated the 
correlation of age, height, weight, BMI, BMD, BMC, BMI/BMD, 
body weight/BMD, body weight/BMC and the frequency of ver-
tebral fracture.
Results: A statistical evaluation using the t-test method showed 
the correlation of all parameters examined with vertebral fracture, 
apart from BMI and body weight. The most significant correla-
tion with the vertebral fracture was shown by age (p=0,0000006) 
and body weight and BMC ratio (p=0,000026), while BMD and 
BMC have shown a significant, but weaker correlation with frac-
tures (p=0,0014 and 0,00034). Body weight and BMC coefficient 
with cut-off value of 1.4 (kg/g/cm) had a 65.71%, sensitivity and 
61,73% specificity and a positive predictive value of 0,1805 in pre-
dicting the occurrence of compressive vertebral fracture in pa-
tients with osteoporosis.
Conclusions: Using the body weight/BMC coefficient increases 
the reliability of predicting of vertebral fracture in female patients 
with osteoporosis. 
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P191 - FAST AND SLOW BONE LOSS IN WOMEN:  
A LONGITUDINAL STUDY
G. Jonasson 1, 2,*

1Research & Development Center, Borås, 2Institute of Odontol-
ogy, Sahlgrenska Academy, University of Gothenburg, Gothen-
burg, Sweden

Aims: The aim of the present study was to explore which indi-
viduals have “fast” and which have “slow” rate of bone loss.
Methods: 130 women (22-75yrs old) visiting a public dental of-
fice participated in this 5-yrs prospective study. They underwent 
a DXA examination of the distal forearm twice five yrs apart. The 
mandibular coarseness of trabeculation was assessed on periapi-
cal dental radiographs as dense, alternating dense and sparse, and 
sparse trabeculation.
Results: Women with dense trabeculation had significantly high-
er BMD than women with alternating dense and sparse trabecu-
lation, and the latter had significantly higher BMD than those 

with sparse trabeculation (p<0.001). Mean bone loss in premeno-
pausal women was 1.5%+4.98% (n=74), and mean bone loss in 
postmenopausal women was 3.2%+5.6% (n=56). The difference 
was highly significant (p<0.001). In both pre-menopausal and 
postmenopausal women bone loss was largest in those women 
who had a dense trabeculation in the mandible and least in those 
with alternating dense and sparse trabeculation (p<0.05).
Conclusions: Though the highest BMD was found in women 
with mandibular dense trabeculation, the largest bone loss was 
also found in this group, probably because dense trabecular bone 
has the largest bone surface and consequently most bone cells.
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P192 - BONE MINERAL DENSITY MEASUREMENTS ARE 
NOT AFFECTED BY WEIGTH LOSS – A CASE STUDY
O. Riekkinen 1,*, T. Rikkonen 2, J. Töyräs 3, H. Kröger 4, J. Jurvelin 1

1Physics and Mathematics, 2Medicine, University of Eastern Fin-
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Kuopio, Finland

Aims: Weight loss and variation of soft tissue composition has 
been suggested to affect bone mineral density (BMD) values de-
termined with the dual energy X-ray absorption (DXA), and even 
mislead prospective studies due to imperfect soft tissue correc-
tion technique1-5. The aim of the present study was to investigate 
the influence of significant weight loss on BMD measurements at 
the spine (L2-L4) and proximal femur.
Methods: A 27 year old male bodybuilder volunteered for the 
investigation. During a 21 week follow up the bodybuilder had 
a special diet in order to reduce body fat content with minimal 
loss of lean tissue. The weight was measured every week in the 
morning with a digital scale. Total relative body fat (%), lean mass 
(kg), fat mass (kg) and trunk body fat (%) were determined with 
DXA (Lunar Prodigy, GE Medical, Wessling, Germany), every 
three weeks. Areal bone mineral density was determined from 
the lumbar spine (L2-L4) and proximal femur with DXA every 
three weeks. In addition, cortical and trabecular bone volumetric 
mineral density (vBMD) values were determined with peripheral 
quantitative computed tomography (pQCT, Stratec XCT 2000, 
Pforzheim, Germany) from the left tibia.
Results: During the 21 week diet the body weight reduced linear-
ly from 91.6 kg to 75.1 kg (r2=0.99, n=22). Total body and trunk 
fat (%) decreased from 21.5% to 4.7% and from 27.4% to 4.0%, 
respectively. Total body fat mass decreased from 20.0 kg to 3.7 kg. 
Femur and spinal areal BMD and vBMD values from tibia were 
not affected by the weight loss, or by reduced fat content of abdo-
men region or total body (p > 0.05). Standard deviation of the 
femur and spinal BMD measurements during the weight loss was 
0.78% and 1.97%, respectively.
Conclusions: Significant changes in the amount and composition 
of soft tissue did not affect the areal BMD values. The present 
results indicate that DXA measurements suffered only minimally 
from the variation in soft tissue amount and composition dur-
ing the weight loss. However, the bodybuilder is not a typical 
clinical patient suffering from low bone density (BMD of lumbar 
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spine=1.57±0.03 g/cm2). In osteoporotic patient, the effect of soft 
tissue composition on DXA measurements may be more signifi-
cant3-5.
References: [1] Svendsen OL et al, Clin Physiol & Func Im 
2002;22:72. [2] Tothill P and Avenell A, Br J Radiol 1994;67:71. 
[3] Hakulinen MA et al, Phys Med Biol 2003;48:1741. [4] Bolo-
tin HH, Bone 2007;41:138, [5] Bolotin HH, J Bone Miner Res 
1998;13:1739.
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P193 - ADULT CYSTIC FIBROSIS PATIENTS WITH A LOW 
BMI ARE AT RISK FOR IMPAIRED BONE QUALITY
I. Roggen 1,*, O. Louis 2, S. Van Biervliet 3, A. Malfroot 1, E. Rob-
berecht 3, I. Gies 1, K. De Waele 3, J. De Schepper 1, 3

1Pediatrics, 2Radiology, UZ Brussel, Jette, 3Pediatrics, UZ Gent, 
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Aims: With increasing life span osteoporosis becomes a more 
recognized problem in patients with cystic fibrosis (CF). Quan-
titative ultrasound (QUS) is a recently developed technique to 
assess the bone quality and the risk for postmenopausal oste-
oporosis. Experience with this technique in adult CF patients is 
limited, despite its many advantages, such as low cost and absence 
of irradiation. We hypothesized that male CF patients and espe-
cially those with a lower body mass index (BMI) are at higher 
risk for a lower bone quality as assessed by the speed of sound 
(SOS) than patients with a normal BMI. To evaluate whether SOS 
is comparable between adult CF females and males and whether 
associations exits between radial SOS measurements and anthro-
pometric variables.
Methods: In 60 adult CF patients (35 males and 25 females), aged 
between 18,1 to 52,9 (median 26,0), without any other significant 
disease influencing bone mineralization and not at an end-stage 
of their disease, QUS examination (Omnisense 7000, Sunlight 
Medical Ltd, Tel-Aviv, Israel) of the distal radius of the non-dom-
inant arm was performed. SOS was expressed as Z-score for age, 
using the manufacturer’s provided reference values. BMI Z-score 
for age was calculated using a national working population refer-
ence.
Results: Mean (SD) SOS was 4051±100m/s (95% confidence in-
terval (CI): 4025 to 4076m/s), while mean Z-score for SOS was 
-0,32±0,76 (95% CI: -0,52 to -0,12). Only one male and none of 
the female patients had a Z-score below -2. There was no signifi-
cant gender difference in Z-score. No significant correlation be-
tween SOS Z-score and age was found. Mean absolute BMI was 
20,48±2,22 kg/m² (95% CI: 19,90 to 21,05), while BMI Z-score 
was -0,87±0,71 (95% CI: - 1,06 to -0,69). The SOS Z-score was 
positively correlated with BMI Z-score (r=0,403; p=0,0014), both 
in females (r=0,460; p=0,02) and in males (r=0,376; p=0,03).
Conclusions: In CF adults, both in females and males, nutritional 
status has an influence on radial QUS results. The value of radial 
QUS in predicting fractures in this population at risk needs fur-
ther study.
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P194 - FOREARM ENDOTHELIAL FUNCTION AND BONE 
MINERAL LOSS IN POSTMENOPAUSAL WOMEN
H. Ben Fredj 1,*, K. Baccouche 1, H. Zéglaoui 1, N. Karaa 1, K. Haj 
Slama 1, E. Bouajina 1 and Rheumatology Department, Farhat 
Hached Hospital Sousse Tunisia 
1Sousse Tunisia, Farhat Hached Hospital, Sousse, Tunisia

Aims: Recent research suggests that bone loss and cardiovascu-
lar disease are functionally interwoven. Endothelial dysfunction 
is thought to be one of the initial stages in the development of 
atherosclerosis. We investigated the relationship between forearm 
endothelial function and bone mass in the hip and the lumbar 
spine in postmenopausal women.
Methods: We studied the forearm resistance artery endothelial 
function in 113 women: 38 postmenopausal women with normal 
bone mineral density (BMD) and 75 osteoporotic postmenopau-
sal women. Forearm blood flow during three subcutaneous injec-
tions of acetylcholine (dependant endothelium response: DER) 
and after hyperthermia induction (non dependant endothelium 
response: NDER) was measured by strain-gauge plethysmogra-
phy. BMD of the hip and lumbar spine (L2–L4) was measured by 
dual-energy X-ray absorptiometry.
Results: Age and years since menopause were significantly greater 
in the osteoporosis group than in the normal BMD group (both 
p<0.0001). The body mass index (BMI) was significantly lower in 
the osteoporosis group than in the normal BMD group (p<0.001). 
After adjusting for age, BMI and years since menopause, women 
with osteoporosis at spine had significantly lesser DER than those 
with normal spine BMD (p<0.001). The univariate linear regres-
sion analysis revealed that DER was significantly positively corre-
lated with BMD at the spine and hip (r=0.43, p<0.001 and r=0.33, 
p<0.001 respectively), but showed no significant association with 
other clinical variables. In multivariate regression analysis, the 
DER was significantly positively correlated with only spine BMD 
(p<0.01), but not with other variables. 
Conclusions: The present findings suggest that postmenopausal 
women with low spine BMD, especially those with osteoporosis, 
have impaired endothelial function in the forearm resistance ar-
teries.
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P195 - LOW BONE MINERAL DENSITY IN THE SPINE  
AS A MARKER OF ADVANCED ATHEROSCLEROSIS IN  
POSTMENOPAUSAL WOMEN
H. BenFredj 1,*, K. Baccouche 1, H. Zéglaoui 1, N. Karaa 1, K. Haj 
Slama 1, E. Bouajina 1 and Rheumatology Department, Farhat 
Hached Hospital Sousse Tunisia
1Sousse Tunisia, Farhat Hached Hospital, Sousse, Tunisia

Aims: Previous studies indicate that low bone mineral density 
(BMD) in the spine is a useful predictor of cardiovascular mor-
tality among the elderly. The objective of this study was to in-
vestigate whether low spine BMD is directly associated with the 
severity of atherosclerosis.
Methods: The per-protocol population consisted of 113 post-
menopausal women aged 50-80 years. Study variables were aortic 
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calcification (AC) graded on lateral lumbar radiographs; BMD at 
various anatomic sites (lumbar spine, proximal femur) measured 
by DXA, information on various risk factors, and medical his-
tory.
Results: After adjustment for age, BMD at spine, but not at 
the proximal femur, showed statistically significant association 
with the severity of AC (P=0.012). Age, years since menopause, 
BMI and weekly fitness activity were significant common risk 
factors (all P<0.05) with contrasting influence on AC and hip 
BMD. In a multiple regression model, AC contributed signifi-
cantly and independently to the variation in spine BMD (β=-
0.10, P=0.014). More else, after adjustment for age, fracture at 
the lumbar spine, but neither at the proximal femur nor at the 
wrist, showed statistically significant association with the sever-
ity of AC (P=0.02).
Conclusions: Severe osteoporosis in the spine may indicate ad-
vanced atherosclerosis and thereby an increased risk for not only 
vertebral fractures but also for coronary heart disease. The results 
further emphasize that osteoporosis in the spine and peripheral 
vascular diseases are linked by common risk factors and patho-
mechanisms.
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P196 - THE RELATIONSHIP BETWEEN OBESITY AND 
OSTEOPOROTIC FRACTURES IN A GROUP OF TUNISIAN 
POSTMEOPAUSAL WOMEN
H. Ben Fredj 1,*, N. Karaa 1, H. Zéglaoui 1, K. Baccouche 1, K. Haj 
Slama 1, E. Bouajina 1 and Rheumatology Department, Farhat 
Hached Hospital Sousse Tunisia
1Sousse Tunisia, Farhat Hached Hospital, Sousse, Tunisia

Aims: Osteoporosis represents a major public health problem 
through its association with fragility fractures. There are several 
risk factors implicated in the genesis of osteoporosis. A body mass 
index (BMI) weak is one of these factors. The aim of our work is 
to investigate the impact of BMI on bone mineral density (BMD) 
in postmenopausal women.
Methods: 1000 patients from central Tunisia were referred to 
our Center for DXA scan from December 2006 to October 2009. 
BMD was measured on the hip and lumbar spine using X- ray 
absorptiometry (DXA). All patients were interviewed by physi-
cians.
Results: It is 1000 postmenopausal women, divided into 3 groups, 
group 1 (obese with BMI> 30 kg/m2, n=505), group 2 (under-
weight with BMI <19 kg/m2, n=11) and group 3 (BMI between 
19 and 30 kg/m2, n=482) The mean age of our patients is 62.6 
years, 67.8 and 63.3 years respectively in the three groups 1, 2 
and 3 (p=0, 2). The mean weight was 80,7 Kg, 42,7 Kg and 62,7Kg 
(p<10-3) and mean BMI was 34,78 Kg/m2 and 17,92 Kg/m2 and 
26,58Kg/m2 (p <10-3) in the three groups 1, 2 and 3. Family his-
tory of fractures were found in 8.9%, 9% and 12.44% (p=0.194). 
The fracture risk is lower in obese women, personal history of 
fracture are rated 23.9%, 36.3% and 35.26 (p=0, 0003) in groups 
1, 2 and 3. Osteoporosis was noted in 36.8% in group 1; 81.8% 
in group 2 and 59.12% in group 3 (p <10-3). Osteopenia was 
found in 43.36%, 9% and 32.78% and a normal BMD in 0.2%, 9% 

and 8.09% (p <10-3) respectively in the three groups 1, 2 and 3.  
Conclusions: Our study shows the high prevalence of obesity in 
postmenopausal women and its protective effect in osteoporosis. 
Obese postmenopausal women have lower risk of fractures. There 
is a significant difference between the incidence of osteoporosis 
in postmenopausal women compared with obese women and 
normal BMI.

Disclosure of Interest: None Declared

P197 - RETROSPECTIVE STUDY ON THE STATISTICAL 
ASSOCIATION BETWEEN OSTEOPOROSIS AND BODY 
MASS INDEX (BMI) IN WOMEN
K. K. V. Acharya 1,*, B. Bucktowarsingh 1

1Orthopaedics, Kasturba College, Manipal University, Manipal, 
India

Aims: Osteoporosis is highly prevalent in India. An estimated 
61 million people in India are reported to be affected by it. Re-
cent data indicate that Indians have lower bone density than their 
North American and European counterparts. Data obtained by 
other Indian investigators showed that BMD values in our popu-
lation were approximately 15% lower than those in Caucasian 
women. Our aim was to determine the statistical association 
between Body Mass Index (BMI) and osteoporosis in women; If 
existing, the strength of the association.
Methods: Data was collected from 564 patient files obtained from 
the Kasturba Hospital Osteoporosis Registry. A case control study 
was carried out. Cases included those with Bone Mineral Density 
(BMD) 2.5 or more standard deviation below the peak bone mass 
(T-score). BMD was measured using Ultrasound based tech-
nique (Sunlight Omnisense 7000, right distal radius). Controls 
were those with normal BMD.
Results: 

 Cases (with  
osteoporosis)

Controls (without 
osteoporosis)

Low BMI  
(BMI below 18.5 kg/m2)

30 17

Normal BMI (BMI between  
18.5 kg/m2 to 25.5 kg/m2)

168 157

High BMI  
(BMI above 25.5 kg/m2)

142 50

Total 340 224

In the Osteoporotic group, 8.8% had a low BMI and 41.8% had a 
high BMI & in the non osteoporotic group 7.6% had a low BMI 
and 22.3± had a high BMI.

Conclusions: Although there seems to be an inverse relationship 
between BMI and incidence of osteoporosis, the results suggest 
that BMI cannot be used as the only factor to predict the inci-
dence of osteoporosis. Other clinical risk factors need to be taken 
into consideration. Having a high BMI cannot be said to be pro-
tective against osteoporosis.
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References: 1. Kofi A al, J Women’s Health. November 2006; 2. 
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P198 - CHARACTERIZATION OF THE CLINICAL  
ASSESSMENT AND MANAGEMENT OF VITAMIN D 
LEVELS IN CANADIAN OSTEOPOROSIS PATIENTS 
THROUGH A CHART REVIEW INITIATIVE
J. Adachi 1,*, J. Brown 2

1Department of Medicine, McMaster University, Hamilton, 2Laval 
University, Quebec City, Canada

Aims: The aim of this chart review initiative was to gain a better 
understanding of how vitamin D levels are assessed and managed 
in Canadian osteoporosis patients.
Methods: Using either a secure online tool or paper forms, spe-
cialists and primary care practitioners from the Canadian prov-
inces of Ontario and Quebec completed a practice profile ques-
tionnaire, as well as profiles for each of approximately 20 patients 
in their practice who were being treated to prevent fractures and 
whom they had last seen between November 2008 and April 2009. 
Information collected included demographic data, bone mineral 
density and other fracture risk factor information, availability and 
level of serum vitamin D measurements, and information on cur-
rent osteoporosis medications and calcium and vitamin D sup-
plementation. Participants were also asked to evaluate patients’ 
current regimens and detail any proposed changes, if applicable.
Results: Invitations to take part in this initiative were sent by 
fax and e-mail to 161 specialists (101 from Ontario and 60 from 
Quebec) and 567 primary care practitioners (367 from Ontario 
and 200 from Quebec). Overall, 9.9% of specialists and 6.3% of 
primary care practitioners agreed to participate in the initiative, 
for a total of 52 participants. Most participants (63.5%) had more 
than 10 office visits by patients with osteoporosis per week. Ap-
proximately half the participants (48.1%) opted to complete the 
questionnaires online, rather than on paper. The participants 
completed an average of 18.9 patient profiles each and informa-
tion was collected on 983 patients with osteoporosis.
Conclusions: The data collected through this chart review initia-
tive will provide a snapshot of current Canadian clinical practice 
in terms of vitamin D assessment and management in osteoporo-
sis.
Acknowledgement: This initiative was made possible through 
the support of Merck Frosst Canada Ltd.
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P199 - EFFECT OF 2 DIFFERENT DOSES OF ORAL  
VITAMIN D ON 25 (OH) VITAMIN D LEVELS IN  
APPARENTLY HEALTHY POSTMENOPAUSAL INDIAN 
WOMEN
N. Agarwal 1,*, A. Mithal 1, V. Dhingra 1, M. Shukla 2, M. M. God-
bole 2

1Endocrinology, Indraprastha Apollo Hospital, New Delhi, 2En-
docrinology, Sanjay Gandhi Post Graduate Institute, Lucknow, 
India

Aims: To study the effect of 2 different doses of oral vitamin D on 
25 (OH) vitamin D levels in apparently healthy postmenopausal 
Indian women.
Methods: This non blinded study was conducted at Indraprastha 
Apollo Hospitals, New Delhi. 92 otherwise healthy postmenopau-
sal women (mean age 56 yrs) were enrolled. Serum calcium (and 
albumin), phosphorus, alkaline phosphate, and 25(OH)D were 
measured at induction. The subjects were randomly assigned to 
one of the three groups according to the supplementation given. 
Group A (n=31) received 1000 mg of calcium carbonate and 500 
IU of vitamin D, group B (n=31) received 1000 mg of calcium 
carbonate and 1000 IU of vitamin D, and group C (n=30) served 
as control who received only calcium carbonate 1000 mg daily 
without any vitamin D for 3 months. The subjects were followed 
up telephonically at frequent intervals to ensure compliance, and 
the tests were repeated 3 months after initiation of supplementa-
tion. Data for 67 subjects who presented at the end of 3 months 
was used for analysis.
Results: The mean corrected serum calcium (mg/dl) at baseline 
was 8.43±0.62 and serum 25(OH)D (ng/ml) was 12.97±9.17. The 
mean±SD of 25 (OH) D in groups A, B and C were 12.46±8.76, 
14.94±12.37 and 11.90±6.11 respectively at baseline and 
13.34±9.52, 23.71±11.71 and 8.07±5.28 respectively at 3 months. 
The percentage change in 25(OH)D levels in the control group 
was -30.53±5.27, in group A was 8.93±19.72 and in group B was 
97.79±53.26. The percentage change in the three groups was sig-
nificantly different (p-value .000) maximum being in group B. 
The percentage change in corrected serum calcium was not sig-
nificantly different in the three groups (p-value .786).
Conclusions: 1. Vitamin D deficiency was common in the popu-
lation studied, consistent with the prevalent vitamin D deficiency 
in India. 

2. Standard dose of vitamin D available in calcium tablets (250 
IU per 500 mg calcium carbonate) is not adequate for achieving 
optimum 25(OH)D levels. Higher dose of vitamin D supplemen-
tation with 1000 IU/day (500 IU per 500 mg calcium carbonate) 
daily was superior to the standard dose therapy and resulted in 
25(OH)D values > 20 ng/ml in postmenopausal women in our 
study. For achievement of optimum 25(OH)D levels (>30ng/ml), 
still higher doses of vitamin D are likely to be required.

Disclosure of Interest: N. Agarwal Grant / Research Support 
from: Eris Lifesciences, A. Mithal: None Declared, V. Dhingra: 
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P200 - RISK FACTORS FOR OSTEOPOROSIS LINKED TO 
HYPERCALCIURIA IN MEXICAN WOMEN WITH LOW 
BONE MINERAL DENSITY
M. A. Aguilera Barreiro 1,*, M. T. Lortia Gómez 1, E. Barreira Mer-
cado 2, M. C. Caamaño Pérez 1, M. E. Rodriguez García 3

1Licenciatura de Nutrición, 2Facultad de Medicina, Universidad 
Autonoma de Queretaro, 3Centro Fisica Aplicada, Universidad 
Nacional Autónoma de México, Querétaro, Mexico

Aims: Identify the risk factors for osteoporosis that cause hyper-
calciuria in Mexican women of 35 to 55 years old with bone min-
eral density low (LBMD).
Methods: Comparative and cross-sectional descriptive study of 
196 Mexican women with LBMD from a total sample of 816, se-
lected according to the WHO criteria for DXA. Hypercalciuria 
was determined by the Ca/Cr coefficient (> 0.16 mg/dl, with cal-
cium and creatinine in matinal urine collection during for two 
hours). Included family history, gynecological factors, risk of os-
teoporosis (IOF), anthropometric measurements (weight, height, 
IMC, waist/hip coefficient) and lifestyle (cigarette, alcohol, cigars, 
caffeine, physical activity). The population in study was divided 
in two groups: Normocalciuria and Hypercalciuria.
Results: 37% were Hypercalciuric, the tendency was higher in 
women with menopause (P=0.06). The variables with significant 
negative correlation regarding calciuria were: DMO (r=-0.221, 
p=0.002); exercise (r=-0.146, p=0.042). Cigars consumption 
was a positive and statistically significant association (r=0.145, 
p=0.042), one cigarette plus per day increases calciuria by 
0.007(g/cm2). Finally the high cardiovascular risk (> 0.80), was 
1.88 (CI95% 1.003-3.515) and history of previous fracture was 
3.51 (CI 95% 1.205-8.058) greater in hypercalciuric women.
Conclusions: Smoking, high cardiovascular risk and previous 
fracture are risk factors for hypercalciuria in 35 to 55 year old 
Mexican women with LBMD.
Acknowledgement: Consejo Nacional de Ciencia y Tecnología
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P201 - BODY COMPOSITION AND 5Y INCIDENCE OF 
OSTEOPOROSIS IN CHILEAN ELDERS
C. Albala 1,*, H. Sanchez 1, L. Lera 1, F. Salas 1, X. Cea 1, A. Fuentes 

1, P. Arroyo 2

1Public Health Nutrition, INTA, University of Chile, 2Depart-
ment of Radiology, Clinic Hospital, University of Chile, Santiago 
de Chile, Chile

Aims: To study the risk of osteoporosis and its association with 
nutritional status and body composition in community-living 
Chilean elders.
Methods: Follow up of the Santiago SABE survey done in 2000 
in 1202 subjects aged 60 and older residing in Santiago Chile. At 
baseline home interviews including history of chronic diseases, self 
reported disability/functional limitations, physical performance, 
anthropometry, dynamometry and blood pressure were done. All 
the available people free of self reported osteoporosis or hip, wrist 
or spine fractures in 2000 were evaluated in 2005 to determine 
the RR of having osteopenia/osteoporosis. 390 subjects, 135 men, 

mean age 73.9(DS 6.3)y and 255 women, mean age 74.3 (DS 6.7)y, 
underwent DXA scan, biochemical exams, vitamin D levels, dy-
namometry and complete anthropometry. WHO standards for 
BMI classified people in normal (21.8%), overweight (44.9%) and 
obese (33.3%). WHO standards for Bone Mineral Density (BMD) 
classified them in normal, osteopenia and osteoporosis. Being un-
der p25 of baseline value was defined as low dynamometry.
Results: The 5y risk for osteoporosis was 35.6± for women and 
11.8% for men. Osteoporosis was lower in the obese (14%) than 
in the normal nutritional status (41.4%) Baseline BMI and dy-
namometry were inversely associated with 5y BMD (p<0.01). 
Bone mass was highly correlated with lean mass (men r=0.60, 
women r=0.54), fat mass (men r=0.34 women r=0.63) and dy-
namometry (men r=0.37, women r=0.38) but not with plasma 
vit D. After logistic regression adjustment the RR of having oste-
oporosis was inversely associated with lean body mass (RR= 0.99 
95%CI 0.998-0.999, p=0.013), and low dynamometry (RR:4.69; 
95%IC:1.28-17.28) but not with fat mass neither vit D plasma 
levels. Being male was slightly protective (RR:0.32; 95%IC:0.92, 
1.09, p=0.068)
Conclusions: The results confirm that obesity is an independent 
protector factor for osteoporosis in the elderly, This is probably 
related to the amount and quality of muscle mass with excess 
weight but high values of lean mass and handgrip strength in con-
trast to the “sarcopenic obesity” described by the literature.
Acknowledgement: Research relating to this abstract was funded 
by Fondecyt Grant 1080589

Disclosure of Interest: None Declared

P202 - AGE AT NATURAL MENOPAUSE AND  
MENOPAUSAL SYMPTOMS AMONG SAUDI ARABIAN 
WOMEN IN AL-KHOBAR
M. M. Alsejari 1,*

1Department of sociology and social work, Kuwait University, 
Kuwait, Kuwait

Aims: The aims of the study are (1) to assess the mean and median 
age at natural menopause;(2) to detect factors that might contrib-
ute significantly to a more rapid decline to ovarian function;(3) 
to determine the factors that significantly affect the prevalence of 
menopausal symptoms that Saudi Women’s experience; and (4) 
to assess the relationship between women’s perceptions and at-
titudes toward the menopausal event.
Methods: The research is a cross-sectional analysis that is based 
on a confidential survey that distributed randomly across women 
whose median age is between 40-55 years. The empirical data was 
collected based on a face-to-face administrated questionnaire, 
and its focus on the participant’s health, reproduction history, 
menopausal symptoms frequencies, and daily life style. Anthro-
pometrics measures have been taken on each participant. Age at 
menopause was estimated from responses to the question “have 
you had a menstrual period in the last 12 months? ” Women were 
asked which symptoms had been experienced “recently” that 
were unusual or discomforting
Results: age at natural menopause varied within and among 
the menopausal factors (anthropometric measures, sociodemo-
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graphic status, reproductive history, and life style); the only fac-
tors that were significantly associated with age at natural meno-
pause were women’s weight, marital status, and employment sta-
tus. The finding also indicated that the respondent’s martial status 
and number of children were significantly associated with the 
prevalence of menopausal symptoms .Women’s attitudes toward 
menopause varied based on their menstrual status and ethnicity. 
And there was a significant association between the respondents’ 
total menopausal symptoms reported and their attitudes toward 
the menopausal event and the women’s educational level.
Conclusions: As the previous conducted researches on meno-
pausal factors and symptoms cross-culture, this study is consist-
ent with their finding and statement that menopause is a com-
plex event that portrays the interaction between multi-factors 
and these factors are varied depending on their vitality between 
population. 
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P203 - ARE HIP FRACTURES MORE COMMON IN THE 
LESS EDUCATED?
K. Alver 1,*, A. J. Søgaard 1, 2, H. E. Meyer 1, 2

1Division of Epidemiology, Norwegian Institute of Public Health, 
2Institute of General Practice and Community Medicine, Univer-
sity of Oslo, Oslo, Norway

Aims: The relation between education and bone health is not clear 
(1). We have previously reported a positive association between 
level of education and distal forearm BMD in women (2). The aim 
of this study was to examine the association between education 
and hip fracture.
Methods: The population based Oslo Health Study (HUBRO) 
was carried out in 2000-2001 – and 18,770 (46%) attended. In the 
current study we have included men and women born in 1924-25 
(75/76 years, n=3252) and 1940-41 (59/60 years, n=3887). Years 
of education were assessed by questionnaire. Hip fractures were 
identified in the participants by linkage to the hospitals’ electron-
ic patient administrative systems for the period 2000-2007 by the 
unique personal identification code, and a total of 229 hip frac-
tures were identified in the follow-up period. Data were analysed 
by logistic regression in age specific groups, and gender and body 
mass index were adjusted for.
Results: Persons 59/60 years at baseline with more than 12 years 
of education had an OR of hip fracture of 0.44 (95% CI 0.20-0.98) 
compared to those with less education. In the same age group the 
OR of hip fracture per year education obtained was 0.91 (95% CI 
0.82-1.00). In persons 75/76 years at baseline there was no asso-
ciation between education and hip fracture. 
Conclusions: A relation between education and hip fracture was 
found in persons aged 59/60 years but not in older persons.
References: (1) Brennan SL et al, Osteoporos Int 2009;20:1487; 
(2) Alver K. Meyer HE, Søgaard AJ, Osteoporos Int 2007;18(S3):
S290.
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P204 - DETERMINING FACTORS AFFECTING BONE  
MINERAL DENSITY IN MEXICAN PEOPLE LIVING IN 
QUERETARO
M. A. Anaya Loyola 1,*, M. G. Martinez 1, T. García-Gasca 1, M. 
D. R. Arellano 1

1Nutricion, Universidad Autonoma de Queretaro, Queretaro, 
Mexico

Aims: The objective of this study was to elucidate the factors re-
lated to the bone mineral density (BMD) of Mexican men and 
women.
Methods: This cross-sectional study was carried out in urban and 
peri-urban area of the city of Queretaro, which is located to in 
central Mexico, to the northwest of Mexico City. A total of 358 
women and 114 men with ages between 40 and 80 years were re-
cruited in the study. Data collected included age, weight, height, 
body mass index (BMI), clinical history, physical activity and life 
style. Dual absorptiometry X-rays was conducted in whole body, 
as well in both lumbar and femoral regions as well in order to 
diagnose osteoporosis and osteopenia. 
Results: Mean age was 52.8±9.3 years, with no significant dif-
ferences by sex (52.6±9.5 for women and 53.5±8.6 y for men). 
No significant differences were also observed for the BMI of the 
participants. Average BMD was statistically higher in men than 
women (P<0.0001), 1.03±0.01 g/cm2 vs. 1.1±0.02 g/cm2, respec-
tively. Prevalence of osteoporosis in femur was 2%, but in column 
increased up to 15%. Osteopenia in femur affects to 18% of the 
participants and to 41% of the participants if lumbar area was 
considered for diagnoses. Osteopenia was observed in women at 
the early age of 40 years. On the other hand, osteoporosis was 
presented at aged of 50 years. Lumbar vertebrae that were mostly 
affected were L3 and L4, with a mean T-score value of -1.3 and 
-1.4, respectively. The risk of hip fracture in men was 15% and 
in women was 23%. In addition 62% of women presented risk 
of fracture in column and 44% of the men. Age and practice of 
exercise were inversely associated to BMD (P<0.0001). In con-
trast, BMI was directly associated to BMD in both women and 
men. Menopause was the main factor contributing BMD losses 
(0.963±0.11 vs. 0.901±0.13 g/cm2). Only in men, time of sun ex-
position was positive correlated to total BMD.
Conclusions: Prevalence of osteoporosis and osteopenia were 
higher in women than in men. Determining factors of BMD loss-
es were observed due to sex differences.
Acknowledgement: Grant QRO-2004-C01-31 Fondos Mixtos 
CONACYT-Gobierno del Estado de Queretaro (FOMIX-QRO). 
Master in Human Nutrition-Universidad Autonoma de Quere-
taro-CONCYTEQ-CONACYT support.
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P205 - THE ACTUAL SURVIVAL OF THE INITIAL HIP 
FRACTURE WITH AND WITHOUT SUBSEQUENT MAJOR 
BONE FRACTURES
C. Angthong 1,*, W. Angthong 2, T. Harnroongroj 3, T. Harnroon-
groj 1

1Orthopaedic Surgery, Faculty of Medicine Siriraj Hospital, 
Mahidol U., 2Radiology, Faculty of Medicine, Srinakharinwirot 
University, Bangkok, 3Orthopaedic Surgery, Faculty of Medicine, 
Thammasart University, Pathum Thani, Thailand

Aims: Survival of second hip fracture patients is worse than ini-
tial hip fracture patients. However, previous studies included in‐
hospital mortality. The actual survival of initial hip fracture pa-
tients with subsequent fracture as second hip or major long bone 
of extremity or vertebral body fracture by exclusion of in-hospital 
mortality patients have not been studied. We aim to study a com-
parison of actual survival between initial hip fracture patients 
with and without subsequent fracture in different types.
Methods: In 2000‐2008, 1038 initial hip fracture patients were re-
viewed and divided into four groups. Group I, II, III, and IV were 
initial hip fracture patients with second hip, subsequent major 
long bone of extremity, vertebral body fracture, and without any 
subsequent fractures, respectively. Age, gender, mobility‐status, 
co‐morbidity, causes‐of‐death, and survival‐years after hospitali-
zation of last fracture treatment of each group were recorded.
Results: There were 34 (3.3%), 71 (6.8%), 160 (15.4%), and 
773 (74.5%) subjects in group I, II, III, and IV respectively. At 
one‐year and one‐to‐five year mortality of group I were 8.8% and 
5.9%, group II were 5.6% and 1.4%, group III were 1.3% and 1.9%, 
and group IV were 4.7% and 1.4% respectively. Statistical analy-
sis by using Chi‐square test of one‐year mortality and one‐to‐five 
year mortality rate showed no significant difference among four 
groups (p>0.05).
Conclusions: Actual survival of initial hip fracture patients with 
second hip or other subsequent fracture were not different from 
patients who have only one hip fracture.
References: 1. Berry SD, Samelson EJ, Hannan MT. Arch Intern 
Med 2007;167:1971. 2. Angthong C, Suntharapa T, Harnroongroj 
T. Acta Orthop Traumatol Turc 2009;43:193.
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P206 - REFERENCE VALUES FOR GRIP STRENGTH AND 
LEAN- AND BONE MASS OF THE DOMINANT ARM BY 
DXA AND THEIR CORRELATION IN MALES AGED 20-40 
YEARS
U. Gast 1,*, T. Heine 1, R. Dietzel 1, D. Felsenberg 1, G. Armbrecht 1

1Centre for Muscle and Bone Research, Charite – University of 
Medicine Berlin, Berlin, Germany

Aims: To collect reference data on grip strength, lean mass and 
bone mass of the dominant upper extremity and assess its correla-
tion in young healthy males.
Methods: An age and sex stratified cross-sectional, population 
based epidemiological study was performed to receive reference 
values for several muscle and bone parameters. Here, we present 
data from 110 males aged 20 to 40 (mean 29.8) years. Hand grip 

(best out of three) of the dominant hand was measured using a 
Takai hand grip dynamometer. Lean mass and bone mass of the 
dominant hand were measured by DXA whole body composition 
(GE Lunar Prodigy Advance). Measurements were performed ac-
cording to the manufacturer’s manual. Mean values and standard 
deviation (SD) by age groups and Spearman correlation between 
parameters were assessed
Results: Table 1: max. grip strength, lean mass and bone mass of 
the dominant hand by age groups
Males age 20-24 

(n=21)
age 25-29 
(n=29)

age 30-34 
(n=31)

age 35-39 
(n=29)

Max. grip 
[kg] (SD)

46,2 (+ 7.4) 47,7 (+ 6.1) 48,0 (+ 7.5) 48,3 (+ 8.2)

Lean mass  
[g] (SD)

3703 (+512) 3755(+ 563) 3803 (+430) 3735 (+577)

Bone mass  
[g] (SD)

226 (+34) 232 (+38) 234 (+30) 241 (+38)

No significant differences for all three parameter were found be-
tween the age groups 20 to 40. Correlation coefficient by Spearman 
was 0.48 for grip strength vs. bone mass, 0.53 for grip strength vs. 
lean mass and 0.70 for lean mass vs. bone mass.

Conclusions: Grip strength, lean mass and bone mass of the 
dominant hand are not influenced by age between 20 and 40 
years of age. Only moderate correlations were found between grip 
strength and bone and lean mass. Measurement of grip strength 
is only of limited use to estimate lean and bone mass of the arm 
in young healthy males.
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P207 - REFERENCE VALUES FOR GRIP STRENGTH AND 
LEAN- AND BONE MASS OF THE DOMINANT ARM BY 
DXA AND THEIR CORRELATION IN FEMALES AGED 20-
40 YEARS 
G. Armbrecht 1,*, T. Heine 1, U. Gast 1, R. Dietzel 1, D. Felsenberg 1

1Centre for Muscle and Bone Research, Charite – University of 
Medicine Berlin, Berlin, Germany

Aims: To collect reference data on grip strength, lean mass and 
bone mass of the dominant upper arm and to asses their correla-
tions in young healthy females.
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Methods: An age and sex stratified cross-sectional, population 
based epidemiological study was performed to receive reference 
values for several muscle and bone parameters. Here, we present 
data from 99 females aged 20 to 40 (mean 29.3) years. Hand grip 
(best out of three) of the dominant hand was measured using a 
Takai hand grip dynamometer. Lean mass and bone mass of the 
dominant arm were measured by DXA whole body composition 
(GE Lunar Prodigy Advance). Measurements were performed ac-
cording to the manufacturer’s manual. Mean values and standard 
deviation (SD) by age groups and Spearman correlation between 
parameters were assessed
Results: Table 1: max. grip strength, lean mass and bone mass of 
the dominant hand by age groups

Females age 20-24 
(n=21)

age 25-29 
(n=28)

age 30-34 
(n=28)

age 35-39 
(n=22)

Max. grip  
[kg] (SD)

29,9(+ 6.1) 31,6 (+4.8) 31,0 (+5.2) 32,7 (+5.6)

Lean mass  
[g] (SD)

2136 (+356) 2174 (+287) 2196 (+285) 2265 (+323)

Bone mass  
[g] (SD)

156 (+25) 167 (+21) 165 (+26) 170 (+22)

No significant differences for all three parameter were found be-
tween the four age groups. Correlation coefficient by Spearman 
was 0.65 for grip strength vs. bone mass, 0.72 for grip strength vs. 
lean mass and 0.82 for lean mass vs. bone mass.

Conclusions: Grip strength, lean mass and bone mass of the 
dominant arm are not influenced by age between 20 and 40 years 
of age. Good correlations were found between all three param-
eters, suggesting that measurement of grip strength is an easy to 
perform and cost effective parameter to estimate lean and bone 
mass of the arm.

Disclosure of Interest: None Declared

P208 - GENDER ISSUES AND THE HIV/AIDS EPIDEMIC: 
THE KUWAITI WOMEN EXPERIENCE
H. R. Ashkanani 1,*

1Dept of Sociology and Social Work, College of Social Sciences, 
Kuwait University, Kuwait

Aims: In Kuwait in particular, the number of Kuwaities with 
HIV/AIDS is ignored. Little information concerning morbid-
ity and mortality rates of this available, and the perception is, as 
in most Arab countries, that AIDS is an imported infection that 
comes mainly from foreigners. A statement issued by the Ara-
bian Gulf University asserts, however, that the Middle East is 
no longer immune to HIV/AIDS, and health officials admit that 
they no longer can rely on closing drawbridges. The latest World 
Health Organization Report estimates that 70 percent of the cases 
in the Arab world are sexually transmitted through heterosexual 
contact. HIV/AIDS is a biological condition but is also a social, 
political, and a cultural problem. Explanations for the rapid in-
crease and vulnerability to HIV/AIDS in women are a complex 
mix of biological, sociocultural, and economic related factors. 
The authors examine these recognized factors and use them as a 
conceptual framework in exploring Kuwaiti women’s awareness, 
knowledge, and, to a certain extent, experience with HIV/AIDS. 
Results enlighten levels of understanding of HIV/AIDS among 
Kuwaiti women, and help in dismissing generalized perceptions 
and misconceptions of Kuwaiti women as detached from HIV/
AIDS issues. Based on the results, designs of scientifically in-
formed policies and development of programmatic gender sensi-
tive strategies for education and prevention are offered.
Methods: A snowball sampling techniques was utilized and 360 
women were interviewed. The authors used the method of inter-
viewing to collect data that would provide examples to illustrate 
Kuwaiti women’s diverse levels of awareness, perceptions, and of 
knowledge about HIV/AIDS. The data collection instrument was 
developed by the researchers and contained 18 qualitative open 
ended questions in an interview schedule..
Results: Quantitative and qualitative results would be included.
Conclusions: The Kuwait society is a conservative, religious so-
ciety. Kuwaiti women’s knowledge, perceptions, and awareness 
about HIV/AIDS were not as limited as expected by the research-
ers. However, Kuwaiti women still feel threaten by culture and 
tradition when addressing the issue, and cannot ask their part-
ners to be tested for HIV.

Disclosure of Interest: None Declared

P209 - WHAT WAS YOUR FRAX™ THE DAY BEFORE YOUR 
HIP FRACTURE?
B. Aubry-Rozier 1,*, D. Stoll 1, D. Hans 1, O. Lamy 1, M. Krieg 1

1Center for Bone Diseases, University Hospital of Lausanne, 
CHUV, Lausanne, Switzerland

Aims: FRAX™ is a new tool, to calculate the probability of os-
teoporotic fracture at 10 years combining bone mineral density 
(BMD) and clinical risk factors (CRF). A simplified version of 
FRAX™ is also available excluding BMD (FRAX™ BMI). Using the 
Lausanne cohort of inpatients, the aim of the study is to deter-
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mine how many patients have had a normal FRAX™ value the day 
before their hip fracture.
Methods: We have calculated both FRAX™ BMI (F-BMI) and 
FRAX™ BMD (F-BMD) for all inpatients with new hip fracture 
between November 1st 2008 and December 1st 2009. Patients 
with specific treatment of osteoporosis prior the fracture were 
excluded. DXA measurements were performed within 5 days of 
the fracture. FRAX™ thresholds of 3% and 20% for hip (HF) and 
all major osteoporotic (OPF) fractures respectively were selected. 
The number of inpatients above and below these thresholds were 
compared each other.
Results: Taking into account the inclusion / exclusion criteria, we 
calculated FRAX™ BMI on 123 inpatients (95 women - mean age 
80 yrs). We also calculated FRAX™ BMD in a subgroup of 47 in-
patients (34 women, mean age 76 yrs). For the 123 inpatients, the 
mean F-BMI was 19.17% (0.5% - 76%) and 31.43% (4.8%>80%) 
for HF and OPF respectively. Ten were below both thresholds. For 
the 47 inpatients who has both F-BMI and F-BMD, the mean HF 
F-BMI and F-BMD values were 16.30% (0.5%>76%) and 10.3% 
(0.3%>80%) respectively, and the OPF F-BMI and F-BMD were 
29.79% (4.8%>80%) and 23.8% (4.7%>81%) respectively. In this 
sub-group, 7 and 11 patients had HF F-BMI and F-BMD values 
<3% respectively whereas 16 and 23 had OPF F-BMI and F-BMD 
values <20% respectively. Only 3 (6%) of inpatients had both 
FRAX™ values less than the defined thresholds.
Conclusions: In our population, the mean age was high, and the 
result of the DXA better than other result observed in Switzer-
land. These two observations can probably explain why we have 
found a significantly difference between the two FRAXTM tools. 
In our population, only 6% of inpatients didn’t have to be as-
sessed by the combination of the two FRAX™ models (BMI and 
BMD) the day before their hip fracture. If we had calculated the 
FRAX™BMI alone, only 8% of inpatients would have not been de-
tected by this tool. FRAX™ Switzerland is a new tool which still 
needs to be validated in clinical practice.

Disclosure of Interest: None Declared

P210 - VITAMIN D DEFICIENCY PREVALENCE IN THE 
RHEUMATOLOGY POPULATION: RESULTS OF A  
SYSTEMATIC SCREENING
D. Stoll 1, D. Hans 1, O. Lamy 1, M. Krieg 1, B. Aubry-Rozier 1,*

1Center for Bone Diseases, University Hospital of Lausanne, 
CHUV, Lausanne, Switzerland

Aims: Vitamin D deficiency has a higher prevalence than pre-
viously assumed and is often not recognized. It is an important 
factor for bone metabolism and neuromuscular function. Its de-
ficiency has also been associated with an increased incidence of 
other illnesses. Vitamin D deficiency is also related to non spe-
cific symptoms such as pain and fatigue. Supplementation with 
vitamin D is effective to lower the risk of fall and fracture.We 
aimed to evaluate the prevalence of vitamin D deficiency in a 
rheumatology outpatient clinic.
Methods: From the 1st to the 30th of November 2009, systematic 
dosing of 25-OH vitamin D level was proposed to the patients 
attending our rheumatology outpatient clinic. We classified the 

results in three groups: 1. Severe vitamin D deficiency: <10mcg/l. 
2. Vitamin D deficiency: 10mcg/l to 30mcg/l. 3. Vitamin D suf-
ficiency: >30mcg/l. Patients were asked about their calcium and 
vitamin D supplementation.
Results: 294 patients were screened (women 71%, mean age 53 y). 
216 (74%) had an inflammatory rheumatologic disease, 49 (17%) 
were treated for osteoporosis and 29 (10%) had a diagnosis of 
degenerative rheumatism (mean age 50, 70, and 55 respectively). 
The majority was Caucasian (86%). Of the 291 patients, 20 (6.8%) 
had severe vitamin D deficiency, 224 (77%) deficiency and 47 
(16.2%) normal results. In the group of patients suffering from in-
flammatory rheumatic diseases, the mean level of vitamin D was 
20.8mcg/l (4.3-52.2) with severe deficiency in 8.8%, deficiency in 
78.7% and normal levels in 12.5%. In the group of patients known 
and treated for osteoporosis, the mean level of vitamin D was 
27.2mcg/l (1.5-51.4), with severe deficiency in 6%, deficiency in 
57%, and normal levels in 37%. In the group of degenerative dis-
eases, the mean level of vitamin D was 22mcg/l (12.1-40.8) with 
no severe deficiency, 76% deficiency and normal levels in 24%. 
84/291 patients were on oral daily supplementation of calcium 
and vitamin D. 3 of them had severe deficiency, 53 deficiency and 
29 normal results. 17/291 patients had already received a single 
dose of 300000 IU of 25-OH vitamin D in the last 6 months. 8 of 
them had deficiency and 9 normal results.
Conclusions: Vitamin D deficiency prevalence is extremely high 
in a population of rheumatology patients (84%) and under rec-
ognized. Only one third of patients on oral supplementation of 
calcium and vitamin D have normal value of vitamin D. It may be 
due to poor adherence or insufficient supplementation.

Disclosure of Interest: None Declared

P211 - SOCIAL DEPRIVATION: DOES IT INFLUENCE HIP 
FRACTURE CASE-FATALITY?
D. Avendaño-Badillo 1,*, F. Franco-Marina 2, C. Duarte-Salazar 3, 
R. Granados-Renteria 1, M. d. l. A. Barbosa-Vivanco 4, E. Hazan-
Lasri 5

1Rehabilitación Osteoarticular, 3Reumatología, 4Dirección Médi-
ca, 5Traumatologia, Instituto Nacional de Rehabilitacion, 2Epi-
demiología, Instituto Nacional de Enfermedades Respiratorias, 
Distrito Federal, Mexico

Aims: To assess if the social deprivation index of the Mexican 
municipalities where ministry of health hospitals are located is 
associated to in-hospital hip fracture case-fatality
Methods: The 2004-2006 ministry of health hospital discharge 
databases were used to identify hospital discharges in persons 
aged 50 and older with any of the following ICD10 codes in pri-
mary or secondary diagnosis: S72.0, S72.1 and S72.2. A 2005 so-
cial deprivation index for Mexican municipalities was obtained 
from the Mexican National Population Council (CONAPO). 
This index considers population access to clean water and sew-
age disposal in the household as well as the type of materials 
used to build the households and the educational level of the 
population and the type of economic activities in which they 
are engaged
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Results: During 2004-2006 there were 609 hip fracture hospital 
discharges ending in death in Mexico’s Health Ministry Hospitals 
with 68% of them occurring in women. Women dying were older 
than men (p<0.01). 14.4% of those dying had pneumonia and 
13.3% were diabetic. On a multivariate logistic regression model 
age, gender, hospitalization days and the social deprivation index 
used were independent predictors for mortality
Conclusions: Each additional year of life was found to increase 
mortality by 3%, whereas each additional day of hospital stay in-
creased mortality by 1%. Additionally men showed a 23% higher 
mortality than women and hip fracture patients seen at health 
ministry hospitals located in municipalities with very high social 
deprivation had a 35% increase in their risk of dying compared to 
patients seen at hospitals located in municipalities with very low 
social deprivation. Pneumonia and Diabetes Mellitus were the 
most frequent co morbidities in patients dying from hip fracture 
during hospitalization.

Disclosure of Interest: None Declared

P212 - LOWER LIMB MUSCLE STRENGTH AND ITS  
RELATIONSHIP WITH FUNCTIONAL PERFORMANCE IN 
PATIENTS WITH KNEE OSTEOARTHRITIS
I. Baert 1, 2, F. Staes 1, F. P. Luyten 3, S. Truijen 2, B. Malfait 1, S. 
Verschueren 1,*

1Dept of Rehabilitation Sciences, KULEUVEN, Heverlee, 2Dept 
of Health Care, Artesis Hogeschool Antwerpen, Merksem, 3Dept 
of Musculoskeletal Sciences, KULEUVEN, Leuven, Belgium

Aims: To investigate the relationship between (reduced) lower 
limb muscle strength and objective and subjective functional per-
formance in women with knee osteoarthritis (KOA).
Methods: Isometric muscle strength around hip, knee and ankle 
joint and isokinetic muscle strength around the knee were meas-
ured on an isokinetic dynamometer in 25 women with sympto-
matic KOA and 33 women of similar age, length, body weight 
and body mass index with asymptomatic and clinically normal 
knees. Objective functional performance was assessed by a Stair 
Climbing Test (SCT) and a Timed Up and Go test (TUG). Subjec-
tive functional performance was assessed by the Knee Injury and 
Osteoarthritis Outcome Score (KOOS), namely the subscores Ac-
tivities of Daily Living, Sport and Recreation Function and Knee-
related Quality of Life. Pain was assessed by the KOOS subscore 
pain.
Results: Patients with symptomatic KOA had significant weak-
er muscle strength (adjusted for body weight) of quadriceps 
(p<0.0004), hamstrings (p<0.003) and ankle evertors (p=0.007) 
as well as significant lower objective and subjective functional 
performance (p<0.011) compared to controls. Within the symp-
tomatic KOA group, objective functional performance was 
significantly correlated with strength of most lower limb mus-
cles (p<0.05), except for hip abduction with SCT and for ankle 
plantar flexion with TUG. In contrast, no correlations were found 
between subjective functional performance and lower limb mus-
cle strength. Subjective functional performance was significantly 
correlated with pain (p<0.05) whereas objective functional per-
formance and lower limb muscle strength were not (p>0.05).

Conclusions: Women with symptomatic KOA have lower 
strength of knee flexors and extensors compared to controls, but 
no strength impairments were noticed around hip and ankle (ex-
cept for ankle evertors). Both objective and subjective functional 
performance were impaired. Results indicate that lower limb 
muscle strength has a significant role in the reduction of objec-
tive functional performance, whereas it is pain that is associated 
with the decrease in subjective functional performance. The re-
sults indicate that interventions that target strengthening of knee 
muscles are warranted to improve functional performance of pa-
tients with knee OA. Controlling the pain of the subjects however 
is important as pain determines their activity level and quality of 
life more than the impaired strength.

Disclosure of Interest: None Declared

P213 - FACTORS OF RISK ASSOCIATED TO OSTEOPENIA 
AND OSTEOPOROSIS IN SPANISH POSTMENOPAUSAL 
WOMEN
F. Baro 1,*, E. Rodriguez 2, E. Ruiz 3, M. Guinot 4, B. Roca 5 and 
GEMOC
1Obstetrics and Gynecology, Vall D Hebron University Hospital, 
2Obstetrics and Gynecology, PASSIR Sant Adreu, 4Obstetrics and 
Gynecology, Hospital Sant Pau, Barcelona, 3Obstetrics and Gyne-
cology, PASSIR Antoni Creu, 5Obstetrics and Gynecology, Hospi-
tal Terrassa, Terrassa, Spain

Aims: To analyse the prevalence factors of risk, in greater women 
of 45 years and menopauses, and to correlate it with BMD di-
agnostic of osteopenia or osteoporosis (according to the WHO), 
with the purpose of improving the possible suitable medical in-
tervention.
Methods: 5476 women have studied who have gone to consul-
tations of menopause of sanitary centres public who reunited 
the requirements. She has been put under a questionnaire that 
contains, among other parameters, questions on the existence or 
not of risk factors (18 possible factors of risk) and to which them 
densitometries DXA has practiced.
Results: The patients have an average of age of 63.0 years (rank 
of age of 45-86) and OF 6.9; We were with 2714 (50%) osteope-
nia and 2614 (48%) osteoporosis’s ones. Between the osteopenia 
were 3 or more factors of risk (medium) and equal number be-
tween the osteoporosis. The prevalence’s factors were: BMI<20 in 
18,68±; fractures previous in a 18,26%; sedentarisme in a 30,05%, 
familiar previous osteoporosis in 12.4± and steroid consumption 
and inmunosupressors in 9.7%; but also in 20.84% of them with-
out risks factors. 
Conclusions: It is important to value data of factors of risk at 
the time of taking determinations on the intervention to follow 
in these patients with these bony pathologies, but in a number 
of patients they had a loss of bone mineral density without these 
risks factors. 

Disclosure of Interest: None Declared
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P214 - AN ASSESSMENT OF THE BONE MASS INDEX IN 
PROFESSIONAL CYCLISTS
B. Mari 1,*, T. Cabanes 1 and Sports Medicine
1Sports Medicine, Consell de Mallorca, Palma de Mallorca, Spain

Aims: Is aimed at determining the rate of bone mass in professional 
cyclists and the sport influence on the bone mineral structure
Methods: The study was conducted in 27 professional cyclists of 
high competition in road route an average of 60.000 Km per year 
in training and competition and have the covered the Tour de 
France, Giri d’Italia and Tour of Spain in the season. The average 
age is 26.92+- 3.2 years, mean weight 71.6 DS 5.4, average size 
181.1 Ds 6.5 body surface 1.9 m2 DS 0.1, VO2 ml/min 81 DS 0.5, 
fat percentage 9.55±. There have been hip and spine densitometry 
with a Norland T-46 densitometer.
Results: Was found 1.87% of osteoporosis and a 7.40± osteopenia. 
Was not detected any cases of osteoporosis in the hip although a 
1.85± of osteopenia, locates primarily in the femoral neck, being 
virtually nonexistent in trochanter and ward’s triangle. The 33.3± 
of cyclists have tested values of T-score less than -1 in locations in 
the lumbar spine L2L4, while 29.6± also have T- scores bellow -1 
in femoral neck, which are normal values both un the trochanter 
and in ward’s triangle.
Conclusions: Compared with control groups of the same age, 
professional cyclists studied show increased bone loss. It is pos-
sible that the especial characteristics of cycling, without charge 
against the land compared to the other sports such as athletics 
can directly influence in the rate of body mass. It is curious that 
30% of cyclists studied with T-scores bellow -1 at locations in 
femoral neck or lumbar spine. Unfortunately the number (n) of 
cyclists in study should be expanded, because we have obtained 
similar results for three seasons followed from different teams of 
high competition. Could it be that specifies biomechanics of cy-
cling may have some influence on this decrease in bone mass that 
we are now looking at other sports.

Disclosure of Interest: None Declared

P215 - INDEX OF BONE MASS IN MENOPAUSAL  
PATIENTS ACTIVE VERSUS SEDENTARY
B. Mari 1,*, T. Cabanes 1 and Sports Medicine
1Sports Medicine, Consell de Mallorca, Palma de Mallorca, Spain

Aims: It is well known for many years that moderate physical 
activity is useful for the treatment of osteoporosis, specially in 
the initial state and also where moderate or severe osteopenia. 
Certainly the exercise load, unlike the anti gravity exercises, are 
great importance for bone mass does not decline after menopause 
or in patients who have risk factors for osteoporosis, both post 
menopausal and secondary.
Methods: Was performed DXA densitometry in hip and spine 
with a densitometer Norland model XR- 46. T-score was deter-
mined in 85 women aged between 50 and 80 years practitioners 
of physical activity for 45 minutes, three times a week, in stand-
ing position controlled through health programs by specialized 
monitors. This group was compared with another 85 sedentary 
women in the same age doing manual labor craft and remain 

seated during most of the day without making physical activ-
ity.
Results: In physically active patients 54.12% had bone mass 
within the limits of normal for they age, where as the percentage 
of sedentary normal patients is only 50%. Osteopenia was found 
in 26.50% of active women and 32.13± for sedentary, wile levels 
of osteoporosis in hip and spine are almost similar, 19.4± active 
and 19.1± sedentary. As is normal, have been most affected hip in 
patients over the age of sample studied. In both groups of patients 
were not included more than 80 years so it is normal that the rate 
of osteoporosis in the hip is not very high.
Conclusions: During early post-menopause, when osteoporosis 
is not fully established and are detected osteopenia than in many 
cases is not treated pharmacologically, physical activity is a good 
resource for patients who have a general state of health that allows 
then regular exercise. Undoubtedly will be a practical adjunct to 
other treatment and should be included in the medical of oste-
oporosis protocols.

Disclosure of Interest: None Declared

P216 - OSTEOPOROSIS AND OSTEOPOROTIC FRACTURE 
IN SERBIA, FROM THE NATIONAL REGISTER FOR  
OSETOPOROSIS
M. M. Basaric 1,*, A. Karadzov-Nikolic 1, M. Stojakovic 1, N. 
Pilipovic 1

1Institute of Rheumatology, Belgrade, Serbia

Aims: Determining the clear picture of frequency osteoporosis 
and osteoporotic fractures in Serbia, analysing the data obtained 
from the National Registry of osteoporosis.
Methods: Information was collected by doctors from several cen-
tres in Serbia. Based on data taken from the registry, the following 
issues were analyzed: demographic data and information about 
the existence of osteoporotic fractures after 40 years of age and 
their localization. The patients were diagnosed with osteoporosis, 
central densitometry (DXA) and /or the existence of fractures in 
small force and /or x-ray findings of vertebral fractures. Data re-
ferring to the latest central densitometry (DXA) were taken into 
consideration, as well.
Results: In total, 824 of the patients have been registered, 808 wom-
en and 16 men, aged from 26 to 85 years of age, out of which 75% 
older than 50 years. Based on the central densitometry (DXA) find-
ings, 758 (92%) patients had reduced bone mineral density (BMD) 
at the level of osteoporosis, 58 (7%) had osteopenic, and only 7 
(1%) patients had normal findings. In total, 315 (38%) patients had 
a fracture (one and / or more), with a break in location: spine in 150 
(35%) patients, followed by wrist fractures in 133 (31%), and in 57 
hips (13±) patients. Relationship osteoporotic fractures and DXA 
findings show that a total of 315 (35%) patients had osteoporotic 
fracture, where by 249 (79%) have reduced bone mineral density 
(BMD) at the level of osteoporosis, 58 (18%) patients have osteo-
penic, while 8 (1%) patients have normal BMD findings.
Conclusions: According to data obtained from the National Reg-
istry for osteoporosis, we found: 

 - Most of the analyzed patients (92%) had reduced bone min-
eral density (BMD) at the level of osteoporosis.
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 - Bone fractures is most often present in patients with reduced 
bone mineral density (BMD) at the level of osteoporosis (79%), 
the most frequent localization on the spine (35%).

 - Bone fractures is a rare finding in patients with normal bone 
mineral density (3%)
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P217 - TROCHANTERIC HIP FRACTURES ARE MORE 
COMMON THAN CERVICAL FRACTURES IN VERY  
ELDERLY PATIENTS
J. A. Blázquez Cabrera 1,*, J. M. Calbo Mayo 1, L. Navarro Casado 

2, E. Sánchez Tejero 1, J. C. González Brasero 3, P. Ferreras Fern-
ández 1

1Internal Medicine, 2Clinical Chemistry, 3Orthopaedics, Com-
plejo Hospitalario Universitario de Albacete, Albacete, Spain

Aims: Review of results published in the past few years indicates 
that there are several differences between women sustaining tro-
chanteric fractures or cervical hip fractures. Our aim was to in-
vestigate the association of hip fracture type and age.
Methods: Internal Medicine Service conducts medical care to 
patients with hip fracture during admission, mainly focused on 
the detection and treatment of acute medical disorders. We have 
collected and analyzed data on hip fracture in patients admitted 
from the year 2006 to 2008. For comparison between age groups, 
we used the chi-square test.
Results: General characteristics. Number of patients: 997. Sex: 
726 women (72.8%) and 271 men (27.2.%). Age: 47-100 years, 
mean 81.4±8.2 years (women, 81.8±7.8 yr; men 80.2±9.0 yr). The 
types of fracture was cervical in 450 cases (45.1%), trochanteric 
in 471 (47.2%) and subtrochanteric in 76 (7.6%). The mean age 
by type of fracture was 80.8 ±7.6 yr in cervical, 82.1 ±8.5 yr in 
trochanteric and 79.4 ±8.9 yr in subtrochanteric. The age-spe-
cific incidence of hip fracture was:<70 yr, 80 (8.0%); 70-79 yr, 275 
(27.6±); 80-89 yr, 505 (50.7%) and 90-100 yr, 137 (13.7%). In pa-
tients aged 90 years or over, there were 86 trochanteric fractures 
and 43 cervical fractures, with difference from other age groups 
(p<0.001).
Conclusions: 1 - The overall rate of trochanteric fractures was 
slightly higher than cervical fractures. 2 - In very elderly patients 
trochanteric fractures were significantly more frequent than cer-
vical fractures. 3 - This data, already known in previous studies, 
should be considered for to increase the knowledge and the pos-
sibilities of preventing hip fractures.

Disclosure of Interest: None Declared

P218 - THE RELATIONSHIP BETWEEN TIMED UP & GO 
TEST, CALCIDIOL LEVELS, AND HISTORY OF FALLS AND 
FRACTURES IN OSTEOPOROTIC POSTMENOPAUSAL 
WOMEN
M. Bernad Pineda 1,*, C. M. González Fernández 2, M. Fernández 
Prada 3, J. Fernández Campillo 4, R. Maeso Martín 5, M. V. Garcés 
Puentes 6

1Rheumatology, University Hospital La Pax, Madrid, 2Rheuma-
tology, Gregorio Marañón General University Hospital, 5Medical 
Department, ROVI Pharmaceutical Laboratory, 6Rheumatology, 
La Paz University Hospital, Madrid, 3Rheumatology, Guadalajara 
Hospital, Guadalajara, 4Rheumatology, Torrevieja Hospital, Ali-
cante, Spain

Aims: To evaluate the relationship between Timed up and Go 
test (TUG), calcidiol levels and history of falls and fractures in a 
cohort of osteoporotic postmenopausal women (OPW) from RE-
TOSS study in Spain (Rheumatology and Osteoporosis).
Methods: An observational, transverse and multicentric study 
was conducted on 629 OPW previously diagnosed from June to 
September 2008 in 63 rheumatology divisions in Spain. Every 
physician had to choose only one patient per day who was the 
first woman to come and to fulfil with the inclusion and exclusion 
criteria. By a questionnaire especially designed patients calcidiol 
levels, falls at last year and history of fractures were recorded. 
TUG test1 was performed. Univariate logistic regression was used 
to identify the relationship between patient-provided falls and 
fractures history and TUG test. Proportions, likelihood ratios, 
and receiver-operating-characteristic (ROC) curves for predic-
tion of previous fractures were calculated.
Results: Mean age and TUG test of included women was 66.6±9.2 
years and 16.3±11.3 seconds (95% CI, 15.3-17.3), respectively. 
Mean TUG test time showed significant differences between 
women with history of falls and fractures (18.1s and 19.0s) 
and others non fallers and without fractures (15.6s and 14.4s) 
(p=0.024 and p<0.001), respectively. TUG test showed a linear 
trend to an increased probability >20 seconds in relationship with 
the age (p<0.001) and with an increased estimated risk of falls 
(OR:1.72; 95% CI, 1.13-2.63) and fractures, too (OR:2.54; 95% 
CI, 1.69-3.80). The area under the ROC curve was 0.60 (95%CI, 
0.55-0.65). 31.2% of patients fell during the last year and 51.5% 
had a consequence fracture. It was found a significant association 
between falls and TUG test >20 seconds in patients older than 70 
years (p=0.025; OR: 2.90; 95% CI, 1.13-7.45). Mean calcidiol level 
was 27.9±18.5 ng/mL in all group (95% CI, 24.7-31.1). There was 
a significant inverse association between history of fractures and 
calcidiol level age independent. Patients who had calcidiol <20ng/
mL sustained more falls (p=0.033) and fractures (p=0.006) than 
women with calcidiol >20 ng/mL.
Conclusions: TUG test is statistically associated with a history of 
falls and fractures in osteoporotic postmenopausal women. TUG 
is quick, requires no special equipment or training, and may also 
be useful to include as part of the routine medical examination 
in old patients. 
References: 1Podsiadlo D, Richardson S. J Am Geriatr Soc 
1991;39:142.

Disclosure of Interest: None Declared



Osteoporos Int (2010) 21:[Suppl1]S25–S388 S 77

1 C

P219 - EVALUATION OF VITAMIN D STATUS IN A  
POPULATION OF POSTMENOPAUSAL WOMEN FROM 
NORTHERN ITALY AT OSTEOPOROTIC RISK
G. Bonaccorsi 1,*, G. Cremonini 1, F. S. Pansini 1, S. Zanoni 1, G. 
Pascale 1, M. C. Castaldini 1, A. Patella 2, B. Bagni 3

1Menopause and Osteoporosis Center, 2Department of Obstetric 
and Gynecology, University of Ferrara, Ferrara, 3Department of 
Nuclear Medicine, University of Modena, Modena, Italy

Aims: Hypovitaminosis D may contribute to the pathogenesis of 
osteoporosis and fragility fractures, moreover low levels of chole-
calciferol has been linked to a poor response to anti-resorptive 
agents in osteoporotic patients. Vitamin D insufficiency is wide-
spread, accordingly to the recent literature, the desirable values 
of vitamin D should never be below 30 ng/ml (75 nmol/l). The 
percentage of hypovitaminosis D is high in most European coun-
tries and serum 25(OH)D levels were reported to be lower than 
25 nmol/l in about 30% of Italian elderly women. We studied the 
vitamin D status in a selected population that was already at oste-
oporotic risk, in order to evaluate the prevalence of “non optimal” 
vitamin D levels and to better identify women will have to resort 
to supplementation in “early” postmenopause.
Methods: The study was carried out on 181 postmenopausal 
women from Emilia-Romagna region. Mean age was 62,3 yr±8,02 
SD (range 45-82), mean time since menopause 164 months. Pa-
tients were classified, on the basis of 1994 WHO densitometric 
criteria, as osteoporotic or osteopenic with an excessive age-re-
lated bone loss (Z-score values <-1,5 SD in at least one skeletal 
site). Causes of secondary osteoporosis were excluded. Serum 
25(OH)D levels were evaluated using test LIAISON® 25 OH Vita-
min D, CLIA technique.
Results: Levels of Vit D found in our sample population, if com-
pared with actual literature’s suggestion, were: 22% optimal (above 
30 ng/ml), 33% insufficient (between 20 and 29 ng/ml) and 45% 
deficiency (below 20 ng/ml). We found a statistically significant 
correlation between 25(OH)D levels, months since menopause 
and age (r=-0,251; p=0,001 and r=-0,187; p=0,012 respectively).
Conclusions: Data obtained showed that in a selected popula-
tion, at high skeletal risk, the insufficiency or deficiency of Vit D 
can be found in the majority of cases, even in early postmenopau-
sal women aged 60 yr or below. Furthermore our data confirmed 
the higher prevalence of deficit in women above 60 yr old and in 
the osteoporotic group. These data are in agree with the current 
hypothesis about the pathogenetic role of hypovitaminosis D, not 
only in the senile osteoporosis, but even in early menopause, in 
overlapping with estrogen deficiency and suggest the evaluation 
of Vitamin D status in women at osteoporotic risk to better tai-
loring vitamin D supplementation in the prevention strategy of 
postmenopausal osteoporosis.
References: Dawson-Hughes B et al, J Bone Miner Res, 2007; 
Isaia G et al, Osteoporosis Int, 2003.
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P220 - HIP FRACTURE INCIDENCE: A 6-YEAR  
RETROSPECTIVE EVALUATION IN VENICE-ITALY
A. Bonazza 1,*, R. Mameli 1, P. Morachiello 2

1Nuclear Medicine, General Hospital, Venice, 2Nephrology, Gen-
eral Hospital, Venice-Mestre, Italy

Aims: To evaluate the 6-yr (2003-2008) hip fracture incidence 
in >65 yr males and females in a catchment population of about 
300.000 people, living in the city of Venice (Italy). About one third 
of Venice population live in the historical centre, a wide pedestri-
an zone where cars are not allowed, while the other two thirds live 
in a new town (Mestre) with private cars. In the historical centre 
people “must” walk to deal with ordinary daily life needs.
Methods: Data source: ICD9CM codes for femur fracture in 
Mestre and Venice Hospitals; yearly updated City Hall Census for 
general population data, used to calculate incidence. 
Results: Hip fractures from 2003 to 2008 were 511±29 x yr. 
(Tab.1, cases/1000 inh.)
 Venice fem. Mestre fem. Venice mal. Mestre mal.
2003 9,1 9 3,7 3,5
2004 10,1 9,8 4,6 3,7
2005 10,4 9,6 4,9 3,8
2006 11,3 9,3 4,2 2,5
2007 11,3 8,7 4,1 3,8
2008 10,8 9,8 4,5 3,6

Conclusions: The overall hip fracture incidence in a 300.000 
>65 people living at sea level in a North-Eastern Italian city, 
did not show a definite evidence of a decreasing trend, in a 6-
year evaluation period, neither for females nor for males. Lower 
overall incidence (average -1.1%) was detected in Mestre, for 
both genders. Venice population has an higher average age and 
may be more exposed to fracture risk, because of differences in 
lifestyle. Otherwise, it could merely be due to a bias: the “es-
cape” of patients to private clinics, which are not available in 
Venice, where every fractured patient is admitted in the local 
public hospital.
References: -SH Gehlbach et al, Osteoporos Int 2007;18:585; -E. 
Mann et al, Geriatr 2008;8:35.
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P221 - HOW TO IMPROVE OSTEOPOROSIS  
MANAGEMENT FOLLOWING DISTAL FOREARM  
FRACTURE?
C. Bonnet 1,*, F. Dalmay 2, C. Dufauret-Lombard 1, P. Vergne-Salle 

1, R. Treves 1, P. Bertin 1

1Service de Rhumatologie, CHU Dupuytren Limoges, 2Labora-
toire Biostatistique, Faculté de Médecine, Limoges, France

Aims: In postmenopausal women, secondary prevention of os-
teoporosis, after distal forearm fracture, is underutilized, despite 
cost-effective therapies. 

To improve osteoporosis management following distal forearm 
fracture, we propose an epidemiologic interventional study, with 
the help of Limousin National Health Insurance (NHI), Rheuma-
tologists and Radiologists
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Methods: From 2005 to 2006, postmenopausal women, between 50 
and 75 years-old, with a distal forearm fracture, were identified by 
Limousin NHI. They were invited to realize spine and femoral neck 
bone mineral density (BMD) by dual energy x-ray absorptiometry 
(DXA). Auto-questionnaire regarding risk factors (RF) of fractures 
and osteoporosis treatment was fulfilled during BMD. Auto-ques-
tionnaire and BMD results were sent to each general practitioner 
(GP), with recommendation for treatment. One and three years 
later, a new auto-questionnaire was sent to each patient by NHI, to 
assess osteoporosis management and new fractures. We published 
study results one and three years later after BMD achievement.
Results: 324 women were included in this study. Mean age was 65 
years. 28% of them had at least another risk fracture. 174 patients 
(55%) had osteopenia (T-score between -1 and 2.5 DS). 78 pa-
tients (24%) had osteoporosis (T-score below -2.5 DS).One year 
and three years after BMD achievement, auto-questionnaire were 
sent to each patient. 88% of them responded at one year, and 78% 
at three years.25 patients had a new peripheral fracture. Patients 
rate with osteoporosis treatment before BMD, and one and three 
years after BMD was as followed in table 1.
 Osteoporosis 

treatment 
before BMD

Osteoporosis 
treatment one 
year after BMD

 Osteoporosis  
treatment three 
years after BMD 

BMD group N (±) N (±) p N (%) p 
Osteopenia 26/174 (15) 55/158(35) <0.0001 45/117 (38,5) 0,53
Osteopenia  
and at least 1 FR

7/48 (15) 15/46 (33) 0.04 17/34 (50) 0,12

Osteoporosis 15/78 (20) 30/54 (55) <0.0001 43/52 (82) 0,002 

Conclusions: there is a statistical significant improvement of pa-
tient number with osteoporosis treatment one year after BMD, 
mainly for patients with BMD osteoporosis. Three years after, the 
results are maintained, even increased significantly for patients 
with osteoporosis .In this study, bone densitometry after forearm 
fracture leads to improve osteoporosis management, increasing 
treatment rate.
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P222 - PREVALENCE OF OSTEOPOROSIS AND FRACTURE 
RISK IN A COHORT OF BULGARIAN WOMEN AGED 50-59 
YEARS
A. Borissova 1, R. Rashkov 2, A. Shinkov 3, M. A. Boyanov 4,*, P. 
Popivanov 5, N. Temelkova 5, J. Vlahov 3, M. Gavrailova 6 and The 
Osteoporosis Study Group in Bulgaria
1Thyroid and Bone Metabolic Unit, 3Thyroid and Bone Metabolic 
Clinic, University Hospital for Endocrinology and Gerontology, 
2Rheumatology Clinic, 4Endocrinology clinic, Department Inter-
nal medicine, University Hospital “Sv. Ivan Rilski”, 2Rheumatol-
ogy Clinic, 4Endocrinology clinic, Department Internal medi-
cine, Alexandrovska Hospital - Medical University Sofia, 5Bone 
Metabolic Unit, University Hospital Alexandrovska, 6Ministry of 
Health, Sofia, Bulgaria

Aims: To estimate the prevalence of osteoporosis at the lumbar 
spine and the distribution of risk factors and fracture risk in 
young peri-menopausal women aged 50-59 in an epidemiologic 
survey

Methods: 436 women participated. Their mean age was 54.7±2.8 
years (range 50-59), their mean BMI - 27.0±5.4 kg/m2. Lumbar 
spine BMD was measured by dual-energy X-ray absorptiometry 
on Hologic QDR and Lunar DPX devices. All women completed 
a questionnaire adapted in Bulgarian from the FRAX® tool. The 
ten-year fracture risk for major and hip fractures was calculated 
without BMD. Statistical analysis was performed on a SPSS 13.0 
package (Chicago, IL).
Results: 20.6± of all women had osteoporosis at the lumbar spine, 
42.2± had low BMD and 37.2± had normal BMD. 15± of all wom-
en reported previous fractures, 37.3± were smokers, 4.2± report-
ed use of glucocorticoids, 8.3± - alcohol overuse, 19.6± had other 
endocrine diseases. 52.5± had no physical activity and 13.7± had 
lost height > 3 cm. Mean ten-year risk for major fractures was 
7.8± (range 1.6 – 76.0±) and for hip fractures – 0.6± (range 0.1 
– 3.9±). Fracture risks in normal BMD, low BMD, osteoporosis 
were 0.61, 0.78 and 0.96± for hip fractures and 7.67, 7.45 and 
8.59± for major fractures.
Conclusions: The studied women showed a higher prevalence of 
lumbar spine osteoporosis compared to data for the femoral neck. 
Inclusion of lumbar spine BMD would increase the number of 
women with osteoporosis. In women aged 50-59 the FRAX® tool 
might underestimate fracture risk especially if calculated without 
BMD.
Acknowledgement: This work was sponsored by the Ministry of 
Health as part of the National Osteoporosis Program in Bulgaria 
2005-2010.
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P223 - VITAMIN D DEFICIENCY IS HIGHLY PREVALENT 
IN IRISH PATIENTS BEING REFERRED TO AN OSTE-
OPOROSIS CLINIC
J. G. Browne 1,*, F. O Connell 2, K. Fitzgerald 1, M. Healy 3,  
V. Crowley 3, M. Casey 1, J. Walsh 1

1Bone Health and Osteoporosis Unit, Mercer’s Institute of Re-
search on Ageing, 2Bone Health and Osteoporosis Unit, Medicine 
for the Elderly, 3Department of Biochemistry, St James’s Hospital, 
Dublin, Ireland

Aims: We aimed to assess the prevalence of vitamin D deficiency 
in patients being referred to an Osteoporosis Clinic in Ireland. 
To assess if adequate vitamin D levels were achieved with recom-
mended guidelines on vitamin D cholecalciferol) supplementa-
tion. To assess the seasonal variation in vitamin D levels
Methods: This was a retrospective review of patients over 50 
years of age referred to an Irish Osteoporosis Unit located in 
Dublin (53¡N) between January 2008 and December 2009. We re-
viewed baseline vitamin D levels at assessment along with history 
of fracture, type of Vitamin D supplementation, age and reason 
for referral.
Results: 661 patients were reviewed with a mean age of 70.98 
(±10.6) years and a baseline 25(OH)D of 55.1 nmol/L (± 28.6). 
57.6% of patients were on vitamin D supplementation at referral. 
Overall, 46% of patients had a 25(OH)D level <50nmol/L with 
80% of patients <80nmol/L. Vitamin D supplemented patients 
had a mean 25(OH)D of 67.5 (± 26.9) nmol/L. 28% of supple-
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mented patients achieved optimal 25(OH)D levels >80nmol/L. 
Seasonal variation of 25(OH)D levels was observed in both non-
supplemented and supplemented patients, with highest levels of 
25(OH)D being observed in late Summer and Autumn months 
compared to Spring months (p<0.005 and p<0.0005 respective-
ly).

Conclusions: Vitamin D deficiency is highly prevalent in Irish 
patients being assessed for osteoporosis with suboptimal levels 
(<80nmol/L) being recorded despite being on recommended vi-
tamin D supplementation. There is marked seasonal variation in 
vitamin D levels, which should also be considered when prescrib-
ing in Vitamin D3 in osteoporotic patients.
References: 1. Holick MF, Mayo Clin Pro 206;81:353; 2. Bischoff-
Ferrari HA et al, Am J Clin Nutr 2006;84:18.
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P224 - FALLS IN SUBJECTS WITH AND WITHOUT  
OSTEOPOROTIC FRACTURES FROM A SAMPLE OF  
PRIMARY CARE (PC) PATIENTS LIVING IN ROSARIO 
CITY, ARGENTINA
M. Morosano 1,*, A. Masoni 1, A. Sánchez 2, S. Pezzotto 1

1Cátedra de Química Biológica, Facultad de Cs. Médicas, Univ. 
Nac. de Rosario, 2Centro de Endocrinología, Rosario, Argentina

Aims: To study falls occurring in subjects with and without frac-
tures. To evaluate associations between falls and clinical kyphosis, 
body mass index (BMI), and fracture history. 
Methods: Review of medical records of 898 outpatients attending 
a PC center (236/662, M/F, age 50-101 years). Variables: age, sex, 
medical history, falls in the previous year, age of occurrence and 
anatomical site of previous fractures, clinical kyphosis, BMI, use 
of walking aid. Statistical analysis: Student’s t, lineal tendency, chi 
square tests, logistic regression analysis. 
Results: The frequency of falls was 33% (women 37; men 22; 
p<0.0001); 5% of falls happened in geriatric institutions. Falls oc-
curred outdoors in 61% of men and 40% of women (p=0.006). 
Age distribution of falls among women was 30% (50-59 years), 
34% (60-69 y), 34% (70-79 y), and 45% (≥80 y); p=0.01. Among 
men, it was 0, 6, 26, and 32%, respectively; p<0.001. Men started 

having repeated falls at age 80; women since age 60. Most frequent 
causes were stumbling, slipping or loss of balance [“extrinsic” fac-
tors] (46, 17, and 26% respectively). These causes were more fre-
quent among women (p=0.01). “Intrinsic” causes (fainting, low 
blood pressure, dizzy spells) were identified in 8% of women and 
18% of men. The direction was forward in 53%, to one side in 
24%, and backwards in 23% (p=ns between sexes). Past history 
of falls was positively associated with clinical kyphosis (OR=3.0; 
95%CI 2.2-4.2) and past history of fracture (OR=2.4; CI 1.7-3.4), 
and negatively with BMI (OR=0.97; CI 0.95-0.99).
Conclusions: Women suffer more falls than men; frequency in-
creases with age. Women fall mainly at home, and more repeatedly 
than men. The difference in intrinsic and extrinsic causes observed 
between sexes suggest the influence of factors related to muscle 
strength, neurological response, and postural control. Major pre-
dictors of falls where kyphosis and past fractures. These findings 
can be used to recommend preventive measures for PC patients.

Disclosure of Interest: None Declared

P225 - DIAGNOSIS AND TREATMENT OF OSTEOPOROSIS 
IN LONG-TERM CARE INSTITUTIONS
D. Morrish 1,*, L. A. Beaupre 2, S. Dieleman 3, S. R. Majumdar 1

1Medicine, 2Rehabilitation Medicine, 3Surgery, University of Al-
berta, Edmonton, Canada

Aims: To examine the frequency of osteoporosis diagnosis and 
treatment in long-term care institutions and to determine factors 
associated with 1) diagnosis and 2) treatment for osteoporosis.
Methods: Chart reviews were performed on 421 residents of 4 
long-term care institutions. Age, sex, osteoporosis diagnosis and 
therapy, medication including bisphosphonates, comorbidities 
including dementia, history of falling, and fracture status were 
determined. Osteoporosis was defined as a documented diagnosis 
and/or a history of osteoporotic fracture. Risk-adjusted analyses 
were undertaken to determine factors associated with diagnosis 
or treatment.
Results: 290 (70%) subjects were female and the mean age was 
83.6+8.2 years. 227 (54%) were considered osteoporotic. Before 
admission, 36 (17%) patients with a diagnosis of osteoporosis 
were on a bisphosphonate; after admission a further 30 (14.2%) 
patients started bisphosphonates. Overall, 150 (35%) subjects 
were on neither calcium nor vitamin D of which 45 (20%) were 
diagnosed as osteoporotic. Only 2 (3%) of those on bisphos-
phonates were not taking either vitamin D or calcium. Females, 
older patients with more comorbidities and those with a history 
of fracture were more likely to be diagnosed with osteoporosis 
(p<0.008). Of those diagnosed with osteoporosis, females were 
more likely to receive bisphosphonate treatment (Odds Ratio 
[OR]=3.2 [95% Confidence Interval (CI) 1.25, 8.22]). Factors as-
sociated with starting treatment on admission to long-term care 
were a previous fracture (OR=2.68 [95% CI 1.15, 6.29]) and docu-
mented osteoporosis (OR=10.57 [95% CI 6.45, 32.41]). History of 
injurious falls was not associated with either diagnosis (p=0.29) 
or treatment (p=0.35) of osteoporosis.
Conclusions: Overall, osteoporosis treatment rates were low, but 
approximately doubled on admission to long-term care. Although 
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a simple fall is the most common cause of hip fracture, a history 
of falling did not lead to diagnosis or treatment of osteoporosis. 
Further, males were less likely to be treated, even when diagnosed 
with osteoporosis.

Disclosure of Interest: D. Morrish Grant / Research Support 
from: sanofi-aventis, Consultant / Speaker’s bureau / Advisory 
activities with: Novartis, Amgen, L. Beaupre: None Declared, S. 
Dieleman: None Declared, S. Majumdar: None Declared

P226 - HYPOVITAMINOSIS D IN MULTIETHNIC POPULA-
TION OF UNITED ARAB EMIRATES (UAE)
S. K. Multani 1, 2,*, M. Jain 3, F. K. Hasan 4

1Endocrinology & Diabetes, 4Internal Medicine, Al Zahrawi Hos-
pital, 2Internal Medicine, RAK MHSU, Ras Al Khaimah, 3Pathol-
ogy, RAK MHSU, Ras AlKhaimah, United Arab Emirates

Aims: Despite being a sunny country, UAE has a high prevalence 
of Hypovitaminosis D. Nonarab expatriates contribute to 70± of 
the UAE population but there is dearth of data on their Vitamin D 
status. This retrospective study was carried out at Ras Al Khaimah 
Emirate of UAE to determine the Vitamin D status of multiethnic 
population and to compare the Vitamin D status in Arab & Non-
arab population.
Methods: 263 subjects who underwent 25OH Vitamin D3 esti-
mation were selected from an outpatient clinic record of a private 
hospital. There phenotypic characteristics, ethnicity, & available 
biochemical parameters were recorded. The presence of other co 
morbid conditions (diabetes, hypertension, dyslipidemia) was 
also recorded .Vitamin D deficiency & insufficiency were defined 
as 25OH Vitamin D levels<50 & 50-75nmol/L respectively.
Results: Out of 263 (174 Males, 89 Females) subjects, 202 were 
of South Asian & Asian origin (Nonarab) while 61 were of Mid-
dle Eastern origin (Arab). The mean age of study population was 
46.32+ 9.02yrs. The mean BMI was 28.36+4.88kg/m2. The mean 
25OH Vitamin D3 levels were 34.67+19.65nmol/L (37+19.42 
nmol/L in Nonarab & 27+18.55nmol/L in Arab group – Not 
significant). 89 (33.8%), 115(43.7%), & 53(20.15%) subjects had 
25OH Vitamin D3 levels <25, 25-50 & 50-75 nmol/L respectively. 
5(2%) subjects had levels > 75nmol/L. The commonest symptom 
of Hypovitaminosis D were generalized muscle pains & muscle 
weakness (53%). 98(37.26%) subjects were asymptomatic. Serum 
Parathyroid Hormone levels were not available. Diabetes mellitus, 
hypertension & dyslipidemia were present in 146 (55.5%), 196 
(74.5%) & 174 (66.1±) subjects respectively. The Vitamin D levels 
were comparable in subjects with or without co morbidities. 
Conclusions: Despite being a sunny country (15-36 degree 
North),the majority of multiethnic population of UAE is found to 
have Hypovitaminosis D. The mean Vitamin D levels were insig-
nificantly lower in Arab population than that in Nonarab popula-
tion. The insufficient sun light exposure & dietary habits could 
contribute to the higher prevalence of Hypovitaminosis D in this 
country. Earlier studies have not addressed the Hypovitamino-
sis D in expatriate population & Hypovitaminosis D through its 
deleterious effect on bone mineral homeostasis & bone mineral 
density may expose this population to higher risk of future oste-
oporosis and fragility fracture.

Acknowledgement: Dr JCF Demello, Dr G M Rao, Dr SA Hus-
sain,& Ms Veena KV
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P227 - PAGET´S DISEASE OF BONE: REPORT OF 32 CASES 
(MEXICAN EXPERIENCE)
J. C. Cajigas 1,*

1Rheumatology, Hospital Espanol, Mexico City, Mexico

Aims: Paget’s disease of bone is a chronic disorder that presents 
one or more areas of aggressive osteoclast-mediated bone resorp-
tion preceding imperfect osteoblast-mediated bone repair.
Methods: This is a descriptive study of the largest series in Mexi-
co, collected in a 20 years period, from January 1990 to December 
2000.
Results: The series were composed by 32 patients, ranging from 
45 to 82 years old, with a median of 64 years, of which 22 of the 
patients were females (69%), and the other 10 belong to the male 
gender (31%). It is remarkable that 8 of the individuals (25%), 
were Indo-American natives, while the rest of them were of Eu-
ropean ascendant. Only 6 patients (18%) were symptomatic, and 
presented pain in the lumbar spine and pelvis. The image studies 
reported that in most cases, the bones most commonly affected 
were the pelvis (56%), followed by the lumbar spine and skull 
(28%). Only 6 cases presented the involvement of large bones 
(mainly femur and tibia). All the cases presented an increase in 
the serum alkaline phosphatase levels, and 80% in osteocalcin N-
mid levels. The markers of bone resorption (deoxypyrodoline and 
B-Ctx) were elevated in only 33%. All the patients received medi-
cal therapy, the first cases were treated with Salmon Calcitonin, 
and the more recent cases received Bisphosphonates (either Etid-
ronate, Alendronate or Risedronate). The latest 5 patients were 
treated with Zoledronate at a conventional doses for osteoporosis, 
with a good response showing normalization of the biochemistry 
markers in 100% of the cases.
Conclusions: Paget’s disease of bone is distinguished by an in-
crease bone turnover. The disease is commonly present in Euro-
pean population, and less prevalent in Central and South Ameri-
ca. Being a less prevalent disease, specially in native populations, 
could certainly lead to a miss diagnosis. This could be reflected 
in the interference of a timely and appropriated treatment, not 
granting the patient’s quality of life, and avoid further complica-
tions. Paget’s disease of bone is still in a sub-registration in this 
part of the world.

Disclosure of Interest: None Declared
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P228 - LOSS OF INDEPENDENCE IN THE ELDERLY, DUE 
TO HIP FRACTURES: A 9 MONTHS FOLLOW-UP STUDY
S. M. Campos 1,*, F. Pina 1, 2, A. Trigo 3

1Departamento Biomateriais, INEB – Instituto de Engenharia 
Biomedica, 2Serviço de Higiene e Epidemiologia, Faculdade de 
Medicina da Universidade do Porto, 3Serviço de Ortopedia do 
Hospital São João, Porto, Portugal

Aims: The aim of the study was to analyse fatality and physical 
dependence following a hip fracture.
Methods: All patients admitted into the orthopaedics service of 
the São João Hospital (a central hospital in Porto city) during the 
period of 1st of May 2008 to 31st of April 2009, with a low-energy 
hip fracture, were invited to participate in the study. During the 
admission a questionnaire was applied by a trained interviewer, 
with questions about demographic factors, mobility before the 
fracture and clinical history. A follow-up study was conducted at 
3, 6 and 9 months after discharge, with interviews made by phone 
calls, questioning about mobility and autonomy in performing 
basic daily life activities, mainly dressing and bath taking.
Results: From all patients admitted during the study period, 3 
refused to participate, 3 died before the interview and 5 did not 
have enough mental autonomy to answer the questions. There-
fore, there were 262 patients participating in the study, being 78% 
women, with a mean age of 80.2±9.0 years statistically different 
from the mean age of men that was 76.3 ±11.3 years (p<0.05). 
Three months after discharge, only 33% of the patients that used 
to live alone remained living alone. The others were institutional-
ized (14%), living in the house of a family member (29%), living 
in their home with a care taker (12%) or remained hospitalized 
(12%). The fatality for women was 8%, 14% and 20% and for men 
was 25%, 29% and 33%, respectively after 3, 6 and 9 months of 
the fracture. The patients who died were older (83±8.3 years old) 
than those who remained alive after 9 months (79±9.4 years old), 
with no significant differences between gender. Among patients 
who died, the trochanteric fracture was more frequent (61%) than 
femoral neck fracture (32%). During the follow-up period, 4% of 
patients had a fracture in the contralateral hip. After 9 months 
17% of patients were able to walk without any help, 37% were 
walking with the help of devices, 25% were walking with the help 
of another person, 6% were in a wheelchair and 15% were bed-
ridden. After 9 months, more than half of the patients (51%) re-
ported the need for help in basic daily life activities.
Conclusions: Significantly higher fatality was observed in male 
patients. The hip fractures remain an important cause of loss of 
physical dependence in the elderly. Besides osteoporosis preven-
tion, actions to prevent falls in the elderly should be taken.
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P229 - RISK OF FALL FROM STANDING HEIGHT IS  
DOUBLE IN PATIENTS WHO TAKE ANTIHYPERTENSIVE 
MEDICAMENTS: STUDY IN A COHORT OF HIP  
FRACTURE PATIENTS IN A CENTRAL HOSPITAL IN  
PORTUGAL
S. M. Campos 1,*, F. Pina 2, A. Cabral 3

1Departamento Biomateriais, INEB – Instituto de Engenharia 
Biomedica, 2Serviço de Higiene e Epidemiologia, Faculdade de 
Medicina da Universidade do Porto, 3Serviço de Ortopedia do 
Hospital São João, Porto, Portugal

Aims: The purpose of the study was to analyze the association 
between medicaments and causes of fall in the elderly.
Methods: All patients admitted into the orthopaedics service of 
the São João Hospital (a central hospital in Porto city) during the 
period of 1st of May 2008 to 31st of April 2009, with a low-energy 
hip fracture, were invited to participate in the study. During the 
admission a questionnaire was applied by a trained interviewer, 
with questions about demographic factors, mobility before the 
fracture, clinical history and event that caused the hip fracture. 
From the medical records, we got information about the type of 
fracture, day of surgery and type of surgical treatment.
Results: From all patients admitted during the study period, 3 
refused to participate, 3 died before the interview and 5 did not 
have enough mental autonomy to answer the questions. There-
fore, there were 262 patients participating in the study, being 78% 
women, with a mean age of 80.2±9.0 years statistically different 
from the mean age of men that was 76.3 ±11.3 years (p<0.05). The 
place of fall was inside home for 81% of the women and 65% of 
the men and in the street for the remaining. The 3 main causes of 
fall were from standing height (26%), after tripping over an obsta-
cle (13%) and from the bed or chair (13%). The history of previ-
ous osteoporotic fracture (n= 51 patients) was different (p<0.05) 
among patients who had a trochanteric fracture (53%) than in 
those with femoral neck fracture (37%). Ten per cent of patients 
were not using any medication. Among those medicated, 54% 
were taking 1 to 3 drugs and the remaining 46% were taking 4 
and more drugs. Despite, only 14% of patients were on treatment 
for osteoporosis at the time of the fracture. The three medications 
most referred were antihypertensive (53%), anxiolytics -hypnot-
ics and sedatives (39%) and antithrombotic agents (30%). Those 
who were taking antihypertensive had 2.16 more risk to have a 
fall from standing height that those who were taking other medi-
caments (RR 2.16 CI95% 1.07 – 4.36)
Conclusions: Men were, on average, younger at the time of frac-
ture and fall more in the street in relation to the women, being 
these results statistically significant (p<0.05). The risk of fall 
increases among patients who take medicaments and more ac-
tions of health education to prevent falls in the elderly should be 
taken.
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P230 - NO ASSOCIATION BETWEEN THE USE OF ORAL 
BISPHOSPHONATES AND INCIDENCE OF ATRIAL  
FIBRILLATION
M. Pazianas 1,*, C. Cooper 2, Y. Wang 3, J. L. Lange 4, R. G. G. Rus-
sell 5

1Oxford University Institute of Musculoskeletal Sciences, 2In-
stitute of Musculoskeletal Sciences, Botnar Research Centre, 
5Botnar Research Centre and Oxford University, Oxford, United 
Kingdom, 3Pharmacovigilance, Warner Chilcott Inc, 4Procter & 
Gamble, Mason, United States

Aims: To study whether there is an association between use of 
oral bisphosphonates and atrial fibrillation (AF).
Methods: We conducted a cohort study of oral bisphosphonate 
users and their age-matched nonusers using data of women aged 
50-89 from 3 large independent databases (447,855 from Market-
Scan® and 156,103 from Ingenix® of the United States; 69,805 from 
THIN of the United Kingdom). All women were followed dur-
ing 2002-2006 for incident AF for up to 3 years from index date, 
which was defined for the users as the date of the first bisphospho-
nate prescription, and correspondingly assigned to their matched 
nonusers. To reduce exposure misclassification with respect to 
subsequent risk of incident AF, we required all women to have 
at least 2 years of continuous enrolment before the index date, 
during which time they must have no bisphosphonate prescrip-
tions and at least 1 medical encounter. We also excluded women 
who had any of the following conditions during the 2 years before 
their index date: supra-ventricular or ventricular arrhythmia (in-
cluding pacemaker), hyperthyroidism, hypothyroidism, alcohol-
ism, prescriptions for anti-arrhythmics, thyroxin, strontium, or 
oral glucocorticoids. We estimated relative risks using Cox mod-
els that adjusted for disease and drug history.
Results: 8,001, 1,984, and 817 AF cases were identified during 
744,340, 243,898, and 148,779 person-years of follow-up in the 
MarketScan, Ingenix, and THIN databases, respectively. Com-
pared to nonusers, overall adjusted relative risk (95% confidence 
interval) for AF in oral bisphosphonate users were 0.92 (0.85-0.99) 
(MarketScan), 1.00 (0.87-1.16) (Ingenix), and 0.97 (0.79-1.20) 
(THIN); overall adjusted relative risk (95% confidence interval) 
for any cardiac dysrrhythmia were 1.01 (0.98-1.05) (MarketScan), 
1.06 (0.99-1.13) (Ingenix), and 0.97 (0.79-1.20) (THIN).
Conclusions: Results obtained from data in all 3 databases of the 
2 countries did not support an increased risk of AF or cardiac 
dysrrythmia among oral bisphosphonate users.

Disclosure of Interest: M. Pazianas Grant / Research Support 
from: Procter & Gamble and Sanofi-Aventis through University 
of Oxford by The Alliance for Better Bone Health, C. Cooper 
Consultant / Speaker’s bureau / Advisory activities with: the Alli-
ance for Better Bone Health, Eli Lilly Ltd., Novartis, GSK, Roche, 
Servier, MSD, and Amgen Pharmaceutical companies, Y. Wang 
Employee of: Warner Chilcott Inc, J. Lange Employee of: P&G, 
R. G. Russell Consultant / Speaker’s bureau / Advisory activities 
with: Amgen, Glaxo-Smith-Kline, Eli Lilly, Novartis, Procter & 
Gamble, sanofi-aventis, and Servier

P231 - PREVALENCE OF VITAMIN D INSUFFICIENCY IN 

ELDERLY MALAYSIAN PATIENTS PRESENTING WITH 
LOW TRAUMA HIP FRACTURES 
J. Prakash 1, M. A. Mohd Razif 1, C. K. Yong 1, S. P. Chan 2,*

1Dept of Orthopaedic Surgery, 2Endocrinology Unit, Dept of 
Medicine, University of Malaya Medical Centre, Kuala Lampur, 
Malaysia

Aims: As a tropical country with the availability of abundant 
year-long sunshine, the problem of vitamin D insufficiency is 
thought not to exist. With increased life expectancy in the average 
Malaysian of 76 years (women), 73 years (men), osteoporosis will 
become a significant problem. The aim was to assess the level of 
vitamin D and prevalence of vitamin D insufficiency in patients 
admitted to the Orthopaedic Surgical ward at University of Ma-
laya Medical Centre, with low trauma hip fracture.
Methods: Patients above the age of 60 years, admitted with recent 
low trauma hip fractures (of <2 weeks’ duration) from January 
2008 – January 2009 were recruited. After obtaining informed 
consent, blood was taken for serum calcium, phosphate, albumin 
and 25 hydroxy-vitamin D (25OHD). Exclusion criteria were: 
known metabolic bone disease, chronic kidney disease, patho-
logical fractures and neglected fractures of >2weeks’ duration. 
25OHD was assessed using the electrochemiluminescence (Ro-
che Vitamin D3 (25-OH) method.
Results: 55 patients with hip fracture were recruited, mean age 
of 78.8 years (95% CI 76.4-81.2 yrs). At the same time, 20 con-
trol subjects (without fracture) were recruited, mean age 66.4 
years (95% CI 61.8-70.7 yrs). The mean 25OHD for the fracture 
subjects was 22.3+7.3 vs. 31.5+7.7 ng/ml for controls, highly sig-
nificant difference; p<0.001, t=-4.7, dF73. When using the cut-off 
level of <20ng/ml to categorise vitamin D insufficiency, 56.4% (31 
of 55) of the fracture patients while only 5% (1 of 20) of controls 
were vitamin D insufficient, Pearson’s Chi-square p<0.0001. There 
was no significant difference in serum calcium levels between the 
fracture and control subjects. The fracture group were found to 
have significantly lower direct sunlight exposure and less physical 
activity in comparison to the control group, suggesting that these 
were likely to contribute to the osteoporotic fracture.
Conclusions: Vitamin D insufficiency is likely to be a major risk 
factor contributing to elderly Malaysians who suffer osteoporotic 
hip fractures. Our data is important as vitamin D insufficiency 
remains a grossly underestimated problem by both Clinicians and 
patients alike.

Disclosure of Interest: None Declared

P232 - CURRENT STATUS OF OSTEOPOROSIS IN  
DEVELOPING-NATIONS: NEED FOR CENTRALIZED-
DATA-COLLECTION & TREATMENT-GUIDANCE  
CENTERS TO STUDY EPIDEMIOLOGY
D. Pramod 1,*

1Health Alert Organization of India (NGO), Dhule, India

Aims: Osteoporosis common in Developing-nations like India. 
Not-a-single Center exist in India designated for diagnosis/treat-
ment. No proper epidemiological, mortality/morbidity data avail-
able in rural India. Osteoporosis in Indian-population diagnosed 
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at advanced stage hence poor-prognosis. Worsened by High inci-
dence of malnourishment. Increased awareness/improved diag-
nosis needed to identify cases.
Methods: Current therapy problems: High incidence of crude-to-
bacco-smoking in India increases osteoporosis-rate. Therapy re-
stricted to supportive care, as diet-modification. Treatment drugs 
needs to be provided at subsidized cost to rural/tribal areas to 
decrease Osteoporosis related fractures mortality. Lack of diag-
nosis, Rx-expertise in rural India makes poor Rx-Outcome. We 
need national-Osteoporosis-registry, educate doctors about diag-
nosis/treatment to improve QOL. Treatment-cost unaffordable to 
majority sufferers.
Results: Alternative Therapies as antioxidants gaining reputation. 
Health NGO’s working in rural/tribal areas of developing-nations 
can collaborate with Osteoporosis-care-centers from USA-Eu-
rope for training/upgrading staff.
Conclusions: IOF WCO-ECCEO10 congress participants need 
to collaborate in research-projects with resource-poor-nations. 
We NGO-representatives need exposure to research methodolo-
gies used by European-experts. Our Indian-NGO working since 
1998 on health-education & Osteoporosis prevention intends to 
raise these issues at Florence.
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P233 - PREVALENCE OF LOW BONE MASS AND ITS  
ASSOCIATION WITH VERTEBRAL FRACTURES IN A 
RANDOM SAMPLE OF MEXICANS SUBJECTS OVER 50 
YEARS OLD
P. Clark 1,*, M. Delezé 2, S. Ragi 3, F. Cons-Molina 4, J. O. Talavera 5

1Clinical Epidemiology Unit, HIMFG & Faculty of Medicine 
UNAM, Mexico City, 2Clinica de Osteoporosis, Hospital Angeles 
Puebla, Puebla, 4Unidad de Diagnóstico de Osteoporosis, Mexi-
cali, Mexicali, 5Research Coordination, IMSS, Mexico, Mexico, 
3Centro Diagnóstico Pesquisa Osteoporosis, CEDOES, Vitória, 
Brazil

Aims: To determine the prevalence of low bone mass (LBM) and 
osteoporosis (OP) and its association with vertebral fractures in 
Mexican adults
Methods: Cross Sectional study of a total of 820 (414 males and 
406 females) were included. Participants were randomly chosen 
according to a master sample and stratified by decades from 50 
years old and from urban zones of Puebla, Mexico. A face-to-
face interview was done by trained personal to each participant. 
Questionnaire included socio-demographic characteristics, gyne-
cologic history and risk factors for OP. A bone densitometry on 
lumbar spine and hip were performed, and X rays of the hip, and 
spine (thoracic and lumbar region) were done and digitalized to 
determine morphometric fractures according to Eastell modified 
criteria. The categories of normal, LBM and OP were determined 
according to the OMS criteria. 
Results: OP prevalence reached 8.8% in men and 17.3% in wom-
en (lumbar spine) and 5.9% and 15.9% respectively on hip. We 
also found a difference in the prevalence of OP, LBM and normal 
bone between sexes. These differences reached statistical signifi-
cance in every life decade (p 0.001). As for its association with 

fractures, more than 50% of the vertebral fractures occurred in 
individuals with a normal to low bone mineral density. Vertebral 
fractures were found in 19.2% of women and 9.8± of men. 

Conclusions: There is a significant difference in bone mineral 
density between sexes and fractures. Most of the vertebral frac-
tures were reported in subjects with either normal to low BMD. 
This suggests that densitometry should not be the only criteria for 
diagnoses and treatment of Osteoporosis 
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P234 - PERSISTENCE AT 1 YEAR OF SEVERAL ORAL  
ANTIOSTEOPOROTIC DRUGS AS A FUNCTION OF  
DOSING FREQUENCY: A PROSPECTIVE STUDY
C. B. Confavreux 1,*, F. Canoui-Poitrine 2, V. Tainturier 3, A. Schott 

2, R. Chapurlat 1

1Rhumatologie, INSERM U831 – Universite de Lyon, 2Pôle Infor-
mation Médicale Evaluation Recherche, Hospices Civils de Lyon, 
3Direction Régionale du Service Médical, Assurance Maladie, 
Lyon, France

Aims: Treatments against osteoporosis have demonstrated frac-
ture risk reduction in randomized clinical trials but persistence 
to therapy remains a major issue in clinical practice. Intermittent 
regimens have been developed to improve persistence. The aim of 
this prospective study was to compare the persistence at 1 year of 
various dosing regimens.
Methods: We have conducted the study in a universal health care 
system (Assurance Maladie of Rhône-Alpes, France), among oste-
oporotic postmenopausal women, 45 years or older refunded for 
the first time for a prescription of an oral antiresorptive treatment 
during February 2007. Patients previously treated by teriparatide 
or strontium ranelate were excluded. Persistence was defined by 
the proportion of patients refilling the prescription in the phar-
macist delivery register (ERASME). Using statistical analysis by 
Kaplan-Meier survival curves and Log Rank tests, we compared 
treatment persistence of several drugs: raloxifene, daily-, weekly- 
and monthly brand and generic bisphosphonates.
Results: 1893 patients were included during one month and fol-
lowed-up for 12 months. 289 (15%) patients have been treated 
with monthly bisphosphonates, 1298 (69%) with weekly bisphos-
phonates and 306 (16%) with daily treatments (296 raloxifene 
[16%], and 10 bisphosphonates [0.5%]). At one year, adherence to 
all treatments was low. Only 57% of patients on monthly bisphos-
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phonates were still taking their drug at one year, while 44% of 
patients on weekly bisphosphonates and 37% on raloxifene were 
still persistent. Patients treated with raloxifene were significantly 
younger (mean±SEM) (60.2±0.4 years) and had less comorbid-
ity than patients treated with the other drugs (68.8±0.3 years) 
p<0.001.
Conclusions: Persistence at 1 year ranged from 37% to 57% across 
the different dosing regimens. Persistence tended to improve with 
intermittent regimens.

Disclosure of Interest: C. Confavreux: None Declared, F. Canoui-
Poitrine: None Declared, V. Tainturier: None Declared, A. Schott: 
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P235 - PRELIMINARY EVIDENCE FOR MENOPAUSAL BUT 
NOT ETHNIC OR SEASONAL DIFFERENCES IN BONE RE-
SORPTION AS MEASURED BY SERUM C-TELOPEPTIDE: 
EARLY RESULTS OF THE D-FINES STUDY 
A. L. Darling 1,*, F. Gossiel 2, R. Hannon 2, R. Eastell 2, S. A. Lan-
ham-New 1

1Faculty of Health and Medical Sciences, University of Surrey, 
Guildford, 2Department of Human Metabolism, University of 
Sheffield, Sheffield, United Kingdom

Aims: Bone turnover is a well studied phenomenon, however it 
is still unclear as to whether bone shows a season driven rhythm 
over the course of the year, particularly in ethnic groups. This 
study aimed to establish if bone turnover shows significant sea-
sonal variation as this has practical implications for usage of bone 
markers in diagnostics.
Methods: The D-FINES study (Vitamin D, Food Intake, Nutri-
tion and Exposure to Sunlight in Southern England) investigated 
373 Surrey Caucasian (C) and Asian (A) women every season 
over a 12 month period (2006-2007). A random sub-sample of 
premenopausal C (n 18) and postmenopausal C (n 17); premeno-
pausal A (n 13) and postmenopausal A (n 17) with blood sam-
ples for all seasons were selected. Serum CTX was determined 
by electrochemiluminescent immunoassay (Roche cobas e411 
automated analyser).
Results: As shown in the Figure, a mixed between-within sub-
jects ANOVA showed there was no significant main effect of sea-
son F(3,59.0)=1.467, p=0.233. However, there was a significant 
between subjects effect of group F(3,61)=3.099, p=0.033, with 
post hoc tests showing significant differences between the two C 
groups (p=0.007) and between the postmenopausal A and pre-
menopausal C groups (p=0.042) but no significant differences 
between the other groups. Last, there was no significant interac-
tion between season and group F(9,143.741)=0.540, p=0.843. The 
lower sCTX in the younger premenopausal groups is as would 
be expected. However, unexpectedly, there was a non-significant 
trend in the postmenopausal groups for the A women to have 
a lower mean sCTX than the C women. In contrast, in the pre-
menopausal women, the sCTX was lower in the C group. There-
fore it appears that it is menopausal status, not ethnicity which 

is likely the main reason for the group differences. Indeed, there 
was no significant difference between ethnic groups of the same 
menopausal status.

Conclusions: Overall, no evidence for a seasonal variation in 
bone resorption was found here but there was evidence for a 
menopausal difference in bone resorption. However, numbers of 
participants in this preliminary analysis was small, and the trend 
for an ethnic difference in the postmenopausal women might 
be statistically significant with higher subject numbers. Further 
analysis with a larger sample is planned.
Acknowledgement: This study was funded by the UK Food 
Standards Agency (Project N05064). All views are those of the 
authors alone
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P236 - EVIDENCE OF AN ASSOCIATION BETWEEN  
SEASONAL CYCLING OF 25(OH)D AND MARKERS OF 
BONE HEALTH IN UK SOUTH ASIAN BUT NOT  
CAUCASIAN WOMEN LIVING AT 51ON 
A. L. Darling 1,*, J. L. Berry 2, F. Gossiel 3, R. Hannon 3, R. Eastell 
3, S. A. Lanham-New 1

1Faculty of Health and Medical Sciences, University of Surrey, 
Guildford, 2Vitamin D Research Group, University of Manches-
ter, Manchester, 3Department of Human Metabolism, University 
of Sheffield, Sheffield, United Kingdom

Aims: This study aimed to assess whether seasonal cycling of 
25(OH)D (25-dihydroxy vitamin D) is associated with bone 
health. 
Methods: A subgroup of 65 South Asian and Caucasian women 
who took part in the 2006-2007 D-FINES study was analysed. Dur-
ing this study they had blood drawn in four seasons for determina-
tion of 25(OH)D and serum c-telopeptide (sCTX)and in autumn 
and spring they had a DXA scan (Hologic). Cycling of 25(OH)D 
was assessed by calculating the difference between the winter (na-
dir) and summer (peak) 25(OH)D and for ease of interpretation, 
expressing all change as positive values. Dependent variables ana-
lysed were absolute values for autumn femoral neck and lumbar 
spine BMD, BMC and bone area, and absolute sCTX in each sea-
son. Also, change in sCTX from summer to winter and change in 
the DXA bone indices from autumn to spring were analysed.
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Results: ANCOVA, controlling for summer and winter 25(OH)D 
status, age, BMI, socioeconomic status, physical activity, and 
dietary calcium showed no statistically significant association 
(p>0.05) between quartile of cycling of 25(OH)D and any bone 
measurement in either ethnic group except in the Asians for ab-
solute autumn CTX (F=5.925, p=0.01) and change in femoral 
Neck BMC (F=3.111, p=0.05, see figure). Also, in Asians only, 
absolute autumn lumbar spine BMD approached significance (F 
=2.780, p=0.07).
Conclusions: It has been suggested that some findings of in-
creased risk of some cancers in countries with high 25(OH)D 
could be due to slow adaption of CYP27B1 and CYP24 to fluctu-
ating 25(OH)D (1). This begs the question as to whether seasonal 
cycling of 25(OH)D could be detrimental to bone. The findings 
here do not support this view. However, in Asians only, the loss of 
femoral neck BMC during the year in the top and bottom quar-
tiles but gain in the 3rd quartile, and the increased autumn sCTX 
in the third quartile warrants further investigation.
References: 1 Vieth R, Int J Cancer 2004;111:468.
Acknowledgement: This study was funded by the UK Food 
Standards Agency (Project N05064). All views are those of the 
authors alone

Disclosure of Interest: None Declared

P237 - RELATIONSHIPS BETWEEN BONE SIZE,  
DENSITY AND FRACTURE: THE HERTFORDSHIRE  
COHORT STUDY
E. M. Dennison 1,*, K. A. Jameson 1, K. Javaid 2, H. Denison 1, A. 
Aihie Sayer 1, C. Cooper 1, 2

1MRC Resource Centre, Southampton University, Southampton, 
2Botnar Research Institute, Oxford University, Oxford, United 
Kingdom

Aims: It is often reported that bone size and bone density con-
tribute independently to fracture risk, but the relation contribu-
tions are hard to disentangle due to the two dimensional nature of 
the most common assessment of areal bone density, dual energy 
x-ray absorptiometry. We used peripheral quantitative tomogra-
phy (pQCT) to assess bone area and true volumetric bone den-
sity in a population characterised for fracture (the Hertfordshire 
Cohort Study).
Methods: We studied 305 men and 316 women. A lifestyle ques-
tionnaire that detailed fracture history since the age of 45 years 
was administered, bone densitometry assessment of the femur 
and lumbar spine performed (Hologic QDR 4500), and periph-
eral QCT examination of the radius and tibia undertaken at sites 
representing predominantly trabecular bone (4% radius and 
tibia) or cortical bone (66% radius, 38% tibia) using a Stratec 
XCT-2000.
Results: Thirteen women and 7 men reported a fracture of the 
distal radius after the age of 45 years; 7 men and 9 women report-
ed a tibial fracture after 45 years of age. Bone area and volumetric 
bone density were significantly correlated at all sites (p<0.001), 
except at the tibia 38% site among men. Among women, at the 
radius, volumetric bone density at the 4% site and not area were 
associated with fracture (p<0.001); at the 66% site cortical area 

(and not density) were predictors of fracture, even after adjusting 
for bone density and confounding factors (age, body mass index, 
cigarette and alcohol consumption, physical activity, calcium in-
take, years since menopause and hormone replacement therapy 
use)(p=0.004). At the tibia, again volumetric bone density at the 
4% site but not area was associated with fracture (p<0.001, after 
adjustment), while at the 38% site both area and volumetric den-
sity were significantly associated with fracture, even after adjust-
ment for confounding factors, and corresponding area/density 
(area: p=0.009; density: p=0.03). Results in men were generally 
non-significant, possibly reflecting limited power due to small 
fracture numbers in this sample.
Conclusions: These data suggest that bone size and density as-
sume greater importance at different fracture sites; small fracture 
numbers precluded full analysis in men.
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P238 - FREQUENT OSTEOPOROSIS RISK FACTORS IN 
POSTMENOPAUSAL WOMEN IN REPUBLIC OF  
MOLDOVA
E. Deseatnicova 1,*, L. G. Groppa 1

1Internal Medicine, State Medical and Pharmaceutical University, 
Chisinau, Republic of Moldova

Aims: To determine the most frequent osteoporosis risk factors 
in postmenopausal women of the Republic of Moldova.
Methods: We evaluated 1168 postmenopausal women from dif-
ferent regions of Moldova. Anamnesis for osteoporosis risk fac-
tors, calculation of osteoporotic fracture risk by FRAX® tool was 
performed for all the participants. All the data were analyzed sta-
tistically.
Results: Mean age of the patients included into the study was 
56,75±9,4 [40-84], mean of body mass index was 29,34±6,8 [17,6-
53,5]. Menarche mean age was 12,8±2,6 y.o. [10-19], menopause 
mean age was 48,4±3,7 y.o.[40-56]. Documented family anam-
nesis for osteoporosis was positive only in 15% of the patients: 
hip fracture in 5,6%, vertebral fractures in 10,8%, both types of 
fractures in 1,4%. 12,4% of patients reported glucocorticoster-
oid exposure more than 3 months and 1,1% had rheumatoid 
arthritis. Height lowering was determined in 51,2% of patients, 
mean value was of 2,1±0,6 cm. Osteoporotic fracture risk prob-
ability by FRAX® showed total risk to vary from 1 to 33%, mean 
of 5,1±0,47%; hip fracture risk varied from 0,1 to 21%, mean 
0,91±0,86%. It is to remark a significant importance of the fac-
tors related with abnormal estrogen secretion: irregular menses 
(23,6±), early menopause (under 45 y.o.) (22,1±) and late onset 
of menses (16,1±) having high values in the studied group. Long 
term breastfeeding (> 8 months) was found in 42,4% of women. 
Multiple deliveries (> 4) were reported in 5,4% of women. There 
was found direct correlation between higher FRAX® score levels 
and irregular menses(R=0,33), multiple deliveries(R=0,33). En-
docrine disorders were registered in 22,8% of investigated. Di-
arrhea and gastrointestinal disorders were present in 4,6% and 
24,8% of patients respectively. Among …alimentary” factors, 
calcium deficiency showed high prevalence − 67,3±, followed by 
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excess of alimentary fibers − 38±, the last being a specific feature 
for the population of the Republic of Moldova.
Conclusions: Among the most frequent osteoporosis risk fac-
tors in postmenopausal women in the Republic of Moldova we 
report family anamnesis of osteoporotic fractures, factors relat-
ed with estrogenic exposure, multiple deliveries, gastrointesti-
nal and endocrine disorders, and alimentary calcium deficiency. 
By FRAX® tool mean total risk of osteoporotic fracture in the 
following 10 years was 5,1±0,47%, mean hip fracture risk was 
of 0,91±0,86%.
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P239 - FRAX® SCORE AND VERTEBRAL FRACTURES IN 
POSTMENOPAUSAL WOMEN 
E. Deseatnicova 1,*, L. G. Groppa 1

1Internal Medicine, State Medical and Pharmaceutical University, 
Chisinau, Republic of Moldova

Aims: To determine relationship between FRAX® score based 
osteoporotic fracture risk probability and the presence of oste-
oporotic fractures evaluated by vertebral column X-ray mor-
phometry.
Methods: We evaluated 1168 postmenopausal women with the 
duration of menopause more than 6 months. For all the partici-
pants calculation of osteoporotic fracture risk by FRAX® tool was 
performed and simultaneously vertebral column X-ray thoracic 
and lumbar region with vertebral morphometry was performed. 
Received data were analyzed statistically.
Results: Mean age of the patients included into the study was 
56,75±9, 4 y.o. Calculated osteoporotic fracture risk prob-
ability by FRAX® constituted total risk to vary from 1 to 33%, 
mean of 5,1±0,47; hip fracture risk varied from 0,1 to 21%, 
mean 0,91±0,86. Morphometric analysis of vertebral column 
X-ray showed vertebras with vertebral body index less than 0,8 
in 24,3% of patients, with the mean index for affected vertebras 
0,71±0,2. The frequency of affectation of thoracic and lum-
bar region was in proportion of 1,3:1. A tendency to more fre-
quent lumbar vertebral affectation in age group 50-59 y.o. was 
registered. We found a direct strong correlation between total 
osteoporotic fracture risk prognosis by FRAX® tool more than 
8,2±0,1% and the presence of X-ray confirmed vertebral changes 
(R=0,73, p<0,001). Thus we may conclude that in investigated 
group osteoporotic fracture risk prognosis by FRAX® more than 
8, 2±0,1% would be an indication for antiresorptive treatment 
administration. We also found that the presence of radius frac-
ture in anamnesis, after the age of 40, had a strong relationship 
with the presence of vertebral fractures (R=0,5, p<0,005) and the 
presence of vertebral morphometric height lowering (R=0,33, 
p<0, 05). Tibia fractures in anamnesis did not reveal such corre-
lations. Among the other relevant risk factors for higher FRAX® 
score and vertebral fracture incidence we found parental history 
of osteoporotic fractures and low body mass index. Low body 
mass index was more often related with thoracic vertebral frac-
tures (R=0,33, p<0, 05).
Conclusions: In the studied group osteoporotic fracture risk 
prognosis by FRAX® tool more than 8,2±0,1% had strong cor-

relations with X-ray confirmed vertebral changes determined 
by vertebral morphometry and can serve as a point for antire-
sorptive treatment consideration. Radius fracture after 40 y.o., 
parental history of osteoporotic fractures and low body mass 
index may also serve as an indicator possible vertebral frac-
tures.
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P240 - INCIDENCE OF HIP FRACTURE IN INDIVIDUALS 
OVER 60 YEARS IN CHAPECÓ, SC, BRAZIL
P. P. Oliveira 1,*, L. P. F. Marinheiro 2, M. C. O. Wender 3, J. K. 
Grellmann 4, F. Hamamoto-filho 4, L. Ferraz 5

1Education Department, UNOCHAPECO/SBDENS, 5Education 
Department, 4UNOCHAPECO, Chapeco, 2Education Depart-
ment, Fiocruz, Rio de Janeiro, 3Education Department, UFRGS, 
Porto Alegre, Brazil

Aims: The high incidence of bone fractures is a major health 
problem worldwide resulting in high mortality, length of hospital 
stay, a great need for medical care and high costs that are encum-
bering on society and the state. The Brazilian Unified Healthcare 
System (SUS), the current healthcare model since 1988 in Brazil 
is responsible for this treatment. The objectives are: 1)To estimate 
the prevalence of hip fractures in elderly patients treated by the 
SUS in Chapecó. 2) Estimating the costs of hip fractures in the 
elderly for SUS. 3) Linking the occurrence of hip fractures with 
the variables “sex” and “age”.
Methods: This is a retrospective cross-sectional study on the 
prevalence of hip fractures in elderly occurring between 2003 
and 2007 in the city of Chapecó, state of Santa Catarina. The 
sample was drawn from the internal database of the Municipal 
Health Department of Chapecó including the following criteria: 
age above 60, have had one of three surgical procedures for hip 
fracture treatment in the period of 2003 to 2007.
Results: Of the 298 fractures in the general population, 245 were in 
people above 60 years of age. Of these 245 fractures, 218 (88.97±) 
were intertrochanteric, 25 (10.20±) were femoral neck fractures 
and 2 (0.81±) were subtrochanteric. The most affected were wom-
en (79%) and individuals above 80 years of age (39.18%). The in-
cidence of hip fracture ranged from 3.04 per 100,000 and 9.25 per 
100,000 for persons less than 60 and between 29.09 per 100,000 
and 33.89 per 100,000 for persons above 60. The direct costs for 
the SUS in the aforementioned period were R$ 531.008,34, giving 
a annual average of R$ 106.201,66.
Table 1: Incidence hip fracture (per 1000.000 persons)
Year Incidence >60years Incidence <60years
2003 29,10 7,76
2004 29,09 8,26
2005 29,42 5,64
2006 33,89 9,25
2007 30,33 3,04

 
Conclusions: The prevalence of hip fracture in Chapecó is high, 
even considering only patients treated by the SUS. This reinforces 
the importance of the institution for preventive measures, since 



Osteoporos Int (2010) 21:[Suppl1]S25–S388 S 87

1 C

this type of fracture is also associated with an increased risk of 
mortality. Despite the relatively low economic cost compared to 
European countries, we must emphasize that it is still consider-
able considering that the values reported by the SUS are below 
market value. Indirect costs were also not taken into account such 
as days off work for exams or additional costs for medication not 
covered by the SUS.

Disclosure of Interest: None Declared

P241 - ASSOCIATION OF PHYSICAL ACTIVITY AND  
CALCIUM IN BONE PARAMETERS
Y. Dionyssiotis 1,*, I. Paspati 2, G. Trovas 2, G. Lyritis 2

1Rehabilitation Department, Rhodes General Hospital, Rhodes, 
2Laboratory for Research of the Musculoskeletal System, Univer-
sity of Athens, Kifissia, Greece

Aims: To investigate the association between physical activity 
and calcium intake on bone parameters
Methods: To measure T-score and stiffness index in 1890 pre-
and postmenopausal women we used an Achilles Express QUS 
device (GE Lunar Corp.) in the ankle. We assessed physical activ-
ity and dietary calcium intake with a questionnaire designed for 
the study (modified MEDOS questionnaire). Participants were 
divided according to: 1) weekly physical activity in women who 
have reduced activity (have not or occasionally exercised), mod-
erate and regular activity and 2) daily consumption of calcium in 
women with intake of less or more than 800 mg.
Results: The comparison of the stiffness index was statistically 
significant among premenopausal women and with reduced 
(p=0.016) and regular physical activity (p=0.039). In premeno-
pausal women who exercised regularly and received calcium 
above 800 mg QUS T -score values were significantly higher (p 
<0.05) compared to the other regardless of consumption of cal-
cium.
Conclusions: Regular physical activity and adequate calcium in-
take is appropriate for women to get the greatest benefits for bone 
health.

Disclosure of Interest: None Declared

P242 - THE RELATIONSHIP BETWEEN NUTRITIONAL 
STATE, BODY COMPOSITION AND QUALITY OF LIFE IN 
OSTEOPOROTIC AND OSTEOPENIC POSTMENOPAUSAL 
WOMEN 
B. Dogu 1,*, O. Demircioglu 1, H. Sirzai 1, F. Basoglu 1, B. Kuran 1

1Physical Medicine and Rehabilitation, Sisli Etfal Research and 
Education Hospital, Istanbul, Turkey

Aims: To analyse differences in osteoporotic, and osteopenic 
women as for nutritional state, body composition and quality of 
life (QoLs). 
Methods: 18 osteopenic (Group 1), and 32 osteoporotic wom-
en (Group 2) aged 46 to 79 years who were postmenopausal for 
one year were enrolled into the study. Bone mineral density of 
the femur and lumbar spine were measured using dual-energy 
X Ray absorptiometry. Muscle strength (grip) was assessed us-
ing a dynamometer. Nutritional state of the patients was evalu-
ated with Mini-Nutritional-Assessment (MNA) scale, and their 
body compositions were assessed by estimating their lean, and fat 
masses using dual-energy X Ray absorptiometry. For the evalu-
ation of their QoLs, physical activities, and psychological states, 
ECOS-16, Nottingham Extended Activities of Daily Living Scale 
(NEADL), and Beck Depression Index were used, respectively.
Results: A statistically significant difference was not detected be-
tween both groups as for patients’ ages, duration of menopause, 
body mass indices (BMIs), grip strengths, fat and lean masses 
(p>0,05). While any significant difference between 2 groups as 
for mean scores of ECOS-16, NEADL ve BDI was not found 
(p>0,05), in Group 1 total means of MNA were found to be sta-
tistically significant relative to Group 2 (p<0,05). A statistically 
significant positive correlation was observed between fat mass 
and total MNA values, and also between lean mass estimates, 
and BMIs, and grip strengths of the patients (p<0,05). However a 
statistically significant correlation between fat and lean mass es-
timates, and wv however ECOS 16, NEADL, and BDI item scores 
was not observed (p>0,05).
Conclusions: Nutritional state in the postmenopausal period is 
important for the prevention of osteoporosis. As expected, in-
crease in fat mass is a primary risk factor for disability. Decrease 
in lean mass with aging leads to the development of sarcopenia 
which is a reversible cause of morbidity and mortality in older 
persons. In our study due to relatively lower mean age of our pa-
tients (62,54±9,52), we supposedly did not observe any significant 
difference between body compositions, QoLs, and functionalities 
of our patients.

Disclosure of Interest: None Declared



S 88 Osteoporos Int (2010) 21:[Suppl1]S25–S388

1 C

P243 - CALCULATION OF HELIOS FITNESS INDEX (HEL.
F.I) AS AN INDICATOR OF LOCOMOTOR PARAMETERS 
IN WOMEN 
Y. Dionyssiotis 1,*, G. Michas 2, G. Trovas 3, G. Lyritis 3

1Rehabilitation Department, Rhodes General Hospital, Rhodes, 
2Medical Unit, General Hospital of Karpenisi, Karpenisi, 3Labo-
ratory for Research of the Musculoskeletal System, University of 
Athens, Kifissia, Greece

Aims: Parameters of the locomotor system in Greek women were 
analyzed and the new index Helios Fitness Index for evaluation of 
the kinetic and kinematic parameters was calculated.
Methods: Healthy women (n=176) aged 20-79 years (yrs) were 
included in the study separated according to age decade in 6 
groups: group1 (n=12):20-29 yrs, group 2 (n=14): 30-39 yrs, 
group 3 (n=33):40-49yrs, group 4(n=59):50-59 yrs, group 5 
(n=31):60-69 yrs, and group 6 (n=27)70-79yrs. None of them was 
taken any antiosteoporotic drug or calcium/vitD supplements. 
For the measurement of objective parameters of movement we 
used the mechanography system in Leonardo platform (Novotec, 
Pforzheim, Germany). This system measures forces (N) applied 
to the plate over time, calculates through acceleration the vertical 
velocity (m/sec) of centre of gravity and using force and velocity 
it calculates power (Watt) of vertical movements. Jumping was 
performed as counter-movement jump (i.e., brief squat before the 
jump) with freely moving arms. After explaining in all partici-
pants the process, they jumped on the platform (two leg jump).
We calculated the new value Helios Fitness Index (HEL.F.I.) based 
on the previous work of M. Runge in the German population. An 
(HEL.F.I.) value of 100% corresponds to the average value of the 
Greek healthy women of our material of the same age according 
to power/body weight parameter.

Results: The anthropometric values and the kinetic parameters of 
the study population
Conclusions: Jumping mechanography gives to the clinician ad-
ditional information about locomotor system.
References: 1. Dionyssiotis Y et al, Int J Women’s Health 
2009;1:113; 2. Runge M et al, Clin Physiol Funct Imaging 
2004;24:335. 
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P244 - ESTIMATION OF RISK OF MAJOR OSTEOPOROTIC 
FRACTURES AND PROBABILITY OF HIP FRACTURE  
ASSESSED BY FRAX® IN ADULT WOMEN IN ARGENTINA
M. E. Torresani 1, M. L. Oliva 1, M. L. Rossi 1, C. Echevarria 1, L. 
Maffei 2,*

1Medicine, University of Buenos Aires, on behalf of UBACyT 
M441, 2Foundation for Endocrine Metabolic Disease Research 
and Applied Clinical Research, Endocrinology Clinics Associ-
ated, Ciudad Autónoma de Buenos Aires, Argentina

Aims: To estimate risk of major osteoporotic fractures and prob-
ability of hip fractures assessed by FRAX® calibrated to the Argen-
tinean population.
Methods: Cross-sectional study; consecutive sample of 147 
women aged 40 to 75 yrs, attending the Foundation for Research 
on Endocrine Metabolic Disease and Applied Clinical Research 
(Buenos Aires, Argentina 2008-2009) as part of UBACyT M441 
project. Dependent variables: Risk of major osteoporotic frac-
tures (<10% (low risk) ≥10% (Medium - High Risk). Probability 
of hip fracture (≤ 3% and > 3±). Independent variables: Age: <60 
yrs and 60 to 75 yrs. Sum of Risk Factors (RF): 0 to 1 RF - ≥ 2 
RF. Statistical analysis with SPSS 11.5, determining OR with 95% 
confidence interval (CI) and difference of proportions with value 
<0.05.
Results: Age= 60±6.7 yrs. BMI= 27.6±5.0 kg/m2. Healthy weight 
(BMI <27.3 kg/m2)= 52.4%. None showed low BMI. Risk of ma-
jor osteoporotic fractures and hip fracture probability for most of 
the sample was <10% (87.7%, CI= 82.1-93.4) and ≤ 3% (88.4%, 
CI= 82.9-93.9) respectively. Women ≥60 yrs showed statistically 
significant association compared to younger patients: ≥10% risk 
of major osteoporotic fractures (OR 18.37 CI= 2.37-142.15-p: 
0.0001) and > 3% risk of hip fracture (OR 17.01 CI= 2.19-132.09 
p: 0.0002). The 83.7% (CI= 77.4-89.9) of the sample were between 
0 and 1 RF. The most prevalent were smoking habit=24.5% (CI= 
17.2-31.8), use of glucocorticoids= 16.3% (CI= 10.0-22.6) and 
personal history of previous fracture= 14.3% (CI= 8.3-20.3). Risk 
of major osteoporotic fractures showed statistically significant as-
sociation with previous personal history of fracture (p= 0.0000) 
and use of glucocorticoids (p=0.0019), while the risk of hip frac-
ture was significantly associated with previous personal fracture 
(p= 0.0002) and alcohol intake (p= 0.0047).
Conclusions: Statistical association was found between the in-
creased risk of osteoporotic fractures and hip fractures, and age. 
FRAX® is a powerful epidemiological tool, easy and inexpensive 
to determine fracture risk and ensure early intervention by di-
recting clinical prevention strategies to those who can benefit 
most in our population.

Disclosure of Interest: None Declared



Osteoporos Int (2010) 21:[Suppl1]S25–S388 S 89

1 C

P245 - OSTEOPOROSIS AND CLINICAL FEATURES OF 
ORAL PERI-IMPLANTITIS
G. Dvorak 1,*, I. Movsissian 1, C. Arnhart 1, C. Huber 1, G. Watzek 

1, R. Gruber 1

1Department of Oral Surgery, Medical University Vienna, Vien-
na, Austria

Aims: Peri-implantitis is an inflammatory disease, which causes 
progressive bone loss and eventual loss of the dental implant. Risk 
factors for peri-implantitis involve smoking, diabetes, and poor 
oral hygiene. Systemic bone loss in postmenopausal osteoporosis 
is associated with alveolar bone loss; however, there is no general 
agreement if osteoporosis can be considered a risk factor for peri-
implantitis. The aim of this study was to find out, whether peri-
implant destruction is influenced by systemic bone loss.
Methods: We performed a cross-sectional study among 118 
women who received 544 dental implants with a mean age of 
65±9 years at the Department of Oral Surgery (Medical Univer-
sity Vienna). The patients were assigned to one of three groups 
according to their declarations: those with osteoporosis (24.5%), 
those with osteopenia (8.5%), and the healthy controls (67.0%). 
The primary outcome was the occurrence of peri-implantitis; the 
secondary outcome were the occurrence of radiographic bone 
loss, probing depth >6mm, and peri-mucositis. Potential con-
founders such as age, recipient site, implant surface, smoking, 
plaque, calculus, periodontal disease and thyroid disease were 
also recorded. 
Results: Peri-implantitis was observed in 5.9% of women with os-
teoporosis, in 0.9% with osteopenia, and in 13.6% of the healthy 
controls. Similar findings were observed with secondary outcome 
parameters e.g. radiographic bone loss (5.1%; 1.7%; 13.6%), prob-
ing depth >6mm (6.0%; 0.9%; 20.7%), and peri-mucositis (12.0%; 
3.4%; 27.4%), respectively. The statistic evaluation based on a lo-
gistic regression showed no association between systemic bone 
loss and peri-implantitis. Age, recipient site, and implant surface 
were associated with the occurrence of peri-implantitis. Yet, even 
after statistical control for potential confounding factors in a 
multivariate analysis, no significant association between systemic 
bone loss and peri-implantitis was found. 
Conclusions: Given the limitations of a retrospective study, our 
findings suggest that postmenopausal osteoporosis is not a risk 
factor for oral peri-implantitis.

Disclosure of Interest: None Declared

P246 - IS THERE ASSOCIATION BETWEEN METABOLIC 
SYNDROME (MS) AND BONE MINERAL DENSITY IN 
POSTMENOPAUSAL WOMEN
J. Elez 1,*, F. Gojkovic 2, J. Vasic 2, S. Pajevic 3, M. Nikitovic 4, V. 
Culafic Vojinovic 5

1Department of Internal Medicine, Railwayhealth Institute, 
2Department of Physical Medicine and Rehabilitation, 3General 
Practice, 5Department of Internal medicine, Railway Health Care 
Institute, 4Gynecology, Euromedic Policlinic, Belgrade, Serbia

Aims: The association between the presence of Metabolic Syn-
drome (MS) and bone mineral density nowadays is extensively 

researched. The aim of our study was to investigate influence of 
Metabolic Syndrome – sufficient criteria for MS (ATPIII-classifi-
cation) at densitometrial findings in postmenopausal women.
Methods: This study was conducted on 103 postmenopausal 
woman at the age of 51-82 years. They were divided into 2 groups: 
Group 1-53 patients with MS, and Group 2-50 patients without 
MS. Bone mineral density was measured in lumbar spine and 
femoral neck using dual-energy x-ray absorptiometry.
Results: Student’s T-test of two independent samples found sta-
tistically significant association between presence of MS and 
lower BMD (0,88085 vs. 0,79052, p<0,05) and lower T-score (-
1,525 vs. -2,324, p<0,05) on lumbar spine. Otherwise, the statisti-
cally significant association between presence of MS and lower 
BMD (0,68558 vs.0,65154,p>0,05) and lower T-score (-1,483 vs.-
1,826,p>0,05) on left hip was not established.
Conclusions: Poorly regulated glycaemia may accelerate the re-
duction of bone mineral density, on the other hand dyslipidaemia, 
obesity and other medical conditions which includes MS may 
protect the bone against fracture and increase BMD. The factors 
which influence the bone in metabolic disorders a still unknown 
and require further investigations.

Disclosure of Interest: None Declared

P247 - RELATIONSHIP BETWEEN CALCIUM  
METABOLISM AND BLOOD PRESSURE:
S. Ertek 1,*, A. Cicero 2, G. Erdogan 1

1Endocrinology and Metabolic Diseases Department, Ufuk Uni-
versity Medical Faculty, Dr. R.Ege Hospital, Ankara, Turkey, 2In-
ternal Medicine, Aging & Kidney Diseases Department, Bologna 
University, Atherosclerosis and Metabolic Diseases Research 
Center, Bologna, Italy

Aims: Since there is increasing evidence indicating that the ab-
normalities in calcium metabolism are associated to high blood 
pressure, we aimed to see whether there is a relationship be-
tween serum 25-hydroxy vitamin D (25-OHvitD), PTH, IGF-1 
levels and blood pressures of healthy people that have no drug 
use.
Methods: We evaluated 51 subjects (14 men, 37 women) between 
19-60 years of age in June-September 2009 summer season. None 
of them were smoker and they were not under any medical treat-
ment or vitamin-calcium supplementation and did not have any 
known disease. All were normocalcemic and normoalbumine-
mic. Their blood pressures were measured at sitting position 
three times from each arm by the doctor during the visit and the 
mean systolic and diastolic pressures were taken for each patient 
and pulse pressure was calculated as the difference between systo-
lic and diastolic blood pressures.
Results: There was a significant relationship between systolic 
(p=0.001) and diastolic (p=0.002) blood pressures and serum 
intact parathormone levels. Pulse pressure and systolic blood 
pressure was significantly related with growth hormone levels 
(p=0.017 and p=0.023 respectively). There was no statistically sig-
nificant relationship between serum ionized calcium, phospho-
rus, IGF-1 or 25-OHvitD levels and blood pressures. Also there 
was no relationship between IGF-1 and 25-OHvitD levels.
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Conclusions: Parathormone (PTH) levels are known to be im-
portant among cardiovascular risk predictors in patients with 
chronic renal disease, and role of vitamin D and its relationship 
with IGF-1 is being discussed in metabolic syndrome and prehy-
pertensive state [1-3], but their effects in normal subjects is still 
obscure. Our data suggest that serum parathormone levels may 
affect both systolic and diastolic blood pressures in healthy pa-
tients independent from serum calcium, phosphorus and vitamin 
D levels.
References: 1- Ford ES et al, Diab Care 28;2005; 2-Gomez JM. D, 
Curr Pharm Biotech 7;2006; 3- Michos ED, Melamed EL. Curr 
Opin Clin Nutr Metab Care 11;2008.

Disclosure of Interest: None Declared

P248 - DIETARY AND SUPPLEMENTAL VITAMIN D AND 
CALCIUM INTAKE AMONG ELDERLY WOMEN WITH 
OSTEOPOROSIS TREATED WITH ANTI-RESORPTIVE 
MEDICATONS IN FRANCE AND SPAIN: CALCIUM AND 
VITAMIN INTAKE STUDY (CAVIT)
J. McFetridge 1, G. Nocea 2, S. Bolge 3, S. Sen 4, T. Fan 4,*

1Lehigh University, Bethlehem, PA, 3Consumer Health Scienc-
es, Princeton, NJ, 4Global Health Outcomes, Merck & Co., Inc, 
Whitehouse Station, United States, 2Merck Sharp & Dohme Es-
pana, Madrid, Spain

Aims: The purpose of this study was to describe and compare 
anti-resorptive medication use and daily vitamin D intake 
among elderly women with osteoporosis in two European coun-
tries.
Methods: A random sample of physicians participated in the 
CaVit study and referred 414 women aged 50 years and older di-
agnosed with osteoporosis to participate in the CaVit study. Food 
frequency questionnaires were administered on the telephone to 
collect information on daily diet, prescription medication use, 
and dietary supplement intake.
Results: Among women in the study, 56.9% of French patients 
and 59.9% of Spanish patients (p=0.6978 compared to France) 
reported using bisphosphonates. Vitamin D intake from daily 
diet was significantly below recommended levels for almost all 
patients (p<0.001).

Daily Vitamin D Intake and Supplement use
 BS-users 

(n=188)
Other  
Medications 
(n=136)

No  
medication 
(n=90)

P value*

Mean daily dietary in-
take - Vit D, IU (SD)

165.3 (89.3) 148.3 (87.0) 148.6 (76.7) 0.354

Calcium intake,  
mg (SD)

1169.5 
(421.1)

1090.6 (421.0) 980.7 (278.9) <0.001

Vit D suppl.± 44.7 44.1 6.7 <0.001
Multivitamin use,± 11.7 12.5 11.1 0.810
Calcium suppl.,± 50.5 44.1 6.7 <0.001
*Overall medication-users vs. non-users

Conclusions: A majority of the women surveyed being treated 
for their osteoporosis did not get adequate amounts of vitamin D 
from their diet or supplemental vitamin D. Calcium intake was 
above recommended levels for most individuals.

Disclosure of Interest: J. McFetridge: None Declared, G. Nocea 
Employee of: Merck, Sharp & Dohme Espana, S. Bolge: None De-
clared, S. Sen Employee of: Merck & Co., Inc, T. Fan Employee of: 
Merck & Co., Inc

P249 - INJURIOUS FALLS IN THE PAST 12 MONTHS AND 
OSTEOPOROTIC FRACTURES AMONG POSTMENOPAU-
SAL WOMEN: A LONGITUDINAL STUDY IN A REAL-LIFE 
SETTING
T. Fan 1,*, S. Rajagopalan 2, S. Everett 3, S. Sen 1

1Merck & Co., Inc, Whitehouse Station, 2Med Data Analytics, Inc, 
Williamsville, NY, 3Smith Hanley Counseling Group, Lake Mary, 
FL, United States

Aims: This is a retrospective longitudinal study to assess the as-
sociation between the impacts of injurious falls in the past 12 
months on osteoporotic fractures among postmenopausal wom-
en.
Methods: An inception cohort of patients who were initiated on 
osteoporosis medications during August 1, 2005 to December 31, 
2006 with at least 12 months of follow up were identified from 
the Ingenix claims database. Patients who had any antiresorptive 
medication during 12 months prior to the index date were ex-
cluded. Patients were required to be enrolled for 1 year before and 
1 year after the index date. All patients were followed up to 1 year 
or till a fracture event occurred. Descriptive analyses and survival 
analyses were used to compare the characteristics of patients with 
and without recent injurious falls, and model the time to develop 
fractures.
Results: A total of 38253 patients were included in the analysis, 
with mean age of 60.5 (SD=8.9). The average length of follow up 
was 168.4 days (SD=138.5). About 9.9% of patients had falls relat-
ed medical claims in the 12 months preceding the index date. The 
annual incidence of fractures was 2.79%. The unadjusted relative 
risk of a post-index fracture in patients with a pre-index fall is 
6.06 (95% CI=5.35, 6.87). After adjusting for age, Charlson index 
score on comorbidity, history of fractures and post-index falls, 
having falls related medical claims in the 12 months before the in-
dex date was associated with greater risks of all fractures by 98% 
(RR=1.98; 95% CI=1.72, 2.29), hip fractures by 3 folds (RR=4.10; 
95% CI=2.711, 6.22) and non-vertebral fractures by 1.56 folds 
(RR=2.56; 95% CI=2.09, 3.14). There was no significant associa-
tion found between pre-index injurious fall and risk of post-index 
vertebral fracture (RR=1.2; 95% CI=0.94, 1.52).
Conclusions: Injurious falls in the past 12 months increased the 
risk of fractures among women with diagnosed osteoporosis and 
should be an endpoint for prevention.

Disclosure of Interest: T. Fan Employee of: Merck & Co., Inc, 
S. Rajagopalan: None Declared, S. Everett Consultant / Speaker’s 
bureau / Advisory activities with: Merck & Co., Inc, S. Sen Em-
ployee of: Merck & Co., Inc
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P250 - SECULAR TRENDS IN SWEDISH NATIONWIDE 
HIP FRACTURES 1987-2002: RESULTS OF BIRTH COHORT 
AND PERIOD EFFECTS
B. Rosengren 1,*, H. G. Ahlborg 1, D. Mellström 2, J. Å. Nilsson 1, J. 
Björk 3, M. K. Karlsson 1

1Clinical and Molecular Osteoporosis Research Unit, Dep of 
Orthopaedic Surgery and Dep of Clinical Sciences, Malmö Uni-
versity Hospital, Lund University, Malmö, 2Center for Bone Re-
search, Dep of Internal Medicine and Geriatrics, the Sahlgrenska 
Academy at Göteborg University, Göteborg, 3Competence Centre 
for Clinical Research, Lund University Hospital, Lund University, 
Lund, Sweden

Aims: The aim was to examine (i) secular trends and (ii) period 
and cohort effects in nationwide Swedish hip fracture data 1987-
2002. 
Methods: By use of Swedish national data for all in-patients aged 
≥50 years 1987-2002 we examined annual number and incidence 
of hip fractures and explored age, period and cohort effects. Age 
adjustment was done by direct standardization, time-trend analy-
sis by linear regression, changes in linear trends by join point re-
gression and Age-Period-Cohort (APC) effects by log likelihood 
estimates in Poisson regression models. 
Results: Before 1996 the age-standardized hip fracture incidence 
was stable (0.1% per year (95% confidence interval -0.2, 0.5)) and 
the annual number of hip fractures increased (2.1% per year (1.8, 
2.4)). After 1996 both the age-standardized hip fracture incidence 
(-2.2% per year (-2.8, -1.6)) and the number of hip fractures (-
0.9% per year (-1.5, -0.4)) decreased. APC-modelling revealed 
marked period+cohort effects limited to women, with a major 
reduction in hip fracture incidence by subsequent birth cohorts 
(estimated incidence rate ratio 2.2 comparing women born 1889-
96 with 1945-52). 
Conclusions: The age-standardized hip fracture incidence de-
creased after year 1996 and more than counteracted the effects 
of the increasing population at risk resulting in a decline in the 
annual number of hip fractures. The magnitude of combined pe-
riod and cohort effects seems to be of biological importance. If 
our findings are universal new projections on hip fractures world 
wide must be calculated.
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P251 - PREVALENCE OF VITAMIN D DEFICIENCY IN  
PATIENTS REFERRED TO A PAIN CLINIC
D. Ferrer-García 1,*, R. Güerri 2, X. Santiveri 1, I. Lavado 1, E. Bar-
rera 1, E. Vila 1, X. Nogues 2, F. Escolano 1

1Anesthesiology, 2Internal Medicine, Hospital Del Mar, Barce-
lona, Spain

Aims: Vitamin D deficiency is highly prevalent in aged Span-
ish population and in patients with osteoporosis. This deficiency 
worsens the bone problem and in advances cases induces subclin-
ical osteomalacia. Furthermore aggravates the muscular function 
impairment increasing the propensity for falling and the risk of 
fracture. Moreover, limited efficacy of antiosteoporosis drugs has 
been suggested if there is a vitamin D insufficiency. Finally vita-

min D deficiency has been implicated in pain pathophysiology. We 
analyze the Vitamin D status in a series of patients referred to a 
Pain Clinic Unit for severe non-malignant chronic pain. 
Methods: A consecutive, unselected series of 58 patients with 
chronic severe non-malignant pain, 28 with a previous diagnosis 
of osteoporosis, referred to the Pain Clinic of the Hospital del 
Mar of Barcelona. Eight men and 50 women aged 68.2 (SD 13.2) 
were included. Plasma levels of 25 hydroxyvitamin D (25 OH D) 
were measured by radioimmunoassay (INCSTAR) and the results 
expressed in ng/ml. The standard threshold for levels of insuffi-
ciency (<30 ng/ml), deficiency (<20 ng/ml) and severe depletion 
(<10 ng/ml) were accepted. PASW statistical package was used 
for analysis.
Results: The referral was made for back pain except two cases 
of CRPS (because Colles’ fracture) and three with a general-
ized pain syndrome. Plasma levels (mean+SD) of 25 OH D were 
20.18+13.24 ng/ml. No differences were observed between cas-
es with osteoporosis (19,01+13,09) and without (21,27 +13,52) 
(p=0.52). Levels of iPTHT were raised (57.4 + 26.7 pg/ml) and 
inversely correlated with 25 OH D levels (r=-0.538, p=0.003). 
Twelve cases had severe depletion (<10ng/ml), 22 deficiency (11-
20 ng/ml) 17 insufficiency (21-30 ng/ml) and only 7 showed nor-
mal levels (> 30 ng/ml). Overall 58% showed deficiency or severe 
depletion. Only 12± were within normal range.
Conclusions: Vitamin D deficiency is extremely prevalent in pa-
tients with non-malignant severe chronic pain. Approximately 
60% of them were within range of insufficiency or severe deple-
tion. Given the high prevalence of the problem, routine supple-
mentation with vitamin D is warranted. 

Disclosure of Interest: None Declared

P252 - HIP FRACTURE AND HIP PROTECTOR IN GERIAT-
RIC IN-HOSPITAL PATIENTS
H. H. Frohnhofen 1,*, A. Kandzia 2, V. Willmann 2, A. Joist 2

1Geriatrics, 2Kliniken Essen Mitte, Essen, Germany

Aims: Hip fractures are an important cause of morbidity and 
mortality in elderly subjects. Hip protectors are supposed to re-
duce the rate of hip factures. However, studies considering the 
efficacy of hip protectors showed conflicting results. Elderly in-
hospital patients have a high risk of falling. The impact of hip 
protectors in those subjects has not been investigated so far.
Methods: We randomly assigned six hundred fifty frail or de-
mented patients (152 men, age 83±7 years and 598 women, age 
84±7 years) with a history of falls in the last three month before 
admission in a 1: 1 ratio, either to a group that wore a hip protec-
tor (safe hip soft) or to a control group. Adherence of the pro-
tector was checked daily by nurses. The rate of in-hospital fall 
and the number of hip fractures were recorded according to the 
patient group.
Results: The mean hospital stay was 22±14 days and did not differ 
between groups. During the hospital stay 81 falls occurred in the 
hip protector group and 96 falls occurred in the control group. 
The rate of falls was 10.7 per 1000 patient days in the protector 
group and 14.6 per 1000 patient days in the control group (n. s.). 
The hip protector was used in 78±31% of the days of prescrip-
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tion. The rate of hip fractures was 0.13 per 1000 patient days in 
the protector group and 1.5 per 1000 patient days in the control 
group (p< 0.004).
Conclusions: Nurse guided surveillance leads to a high adher-
ence of hip protectors in geriatric in-hospital patients. The risk of 
hip fracture can be reduced in frail or demented elderly subjects 
by the use of a hip protector.

Disclosure of Interest: None Declared

P253 - COMPARISON OF BMD SCORES OF HIGH-DOSE 
MILK-CONSUMERS VERSUS NON-REGULAR MILK  
CONSUMERS
A. I. Gasparik 1,*, E. Nagy 2, S. Mihalcea 3, M. Pap 1

1Association of Osteoporosis Prevention Romania, ASPOR, 
2Dept. of Pharmaceutical Biochemistry and Environmental 
Chemistry, University of Medicine and Pharmacy Târgu-Mureş, 
Tg Mures, 3Association of Osteoporosis Prevention Romania, 
ASPOR, Oradea, Romania

Aims: to observe the putative difference between BMD scores of 
regular- versus non milk consumers.
Methods: BMD has been measured by quantitative calcaneal 
ultrasound, T- and Z-scores have been calculated at two groups 
consisting each of 72 healthy, middle-aged, perimenopausal 
women, high-dose regular (>750g/day) and non-regular (<250 
g/day) milk consumers. Dietary and lifestyle habits have been as-
sessed by a questionnaire elaborated by our staff, to exclude ladies 
with any other OP risk factor. The BMD-scores obtained at the 
two groups have been compared statistically by the Mann-Whit-
ney U test.
Results: T- and Z-scores of the high-dose milk consumers were 
significantly lower than the scores of the other group (p=0.005 for 
T-score and p=0.045 for Z-score, respectively).
Conclusions: excessive consumption of milk might be a risk fac-
tor for the development of osteoporosis in women in the peri-
menopausal period. 

There are many controversial theories regarding the beneficial, 
respective the negative effects of milk consumption, further in-
vestigations are needed.

Disclosure of Interest: None Declared

P254 - PREVALENCE AND RISK FACTORS FOR DIFFUSE 
IDIOPATHIC SKELETAL HYPEROSTOSIS IN SOUTHERN 
BULGARIA
M. G. Geneva-Popova 1,*, S. A. Alimanska 1, N. D. Staykova 1, S. 
A. Kusmanova 1

1Clinic of Rheumatology, UMHAT “Sv Georgi”, Plovdiv, Bulgaria

Aims: To get some information on the epidemiology and risk fac-
tors of DISH in patients in Southern Bulgaria.
Methods: We are studied 92 patients from 4 regions in Southern 
Bulgaria, who are treated in Clinic of Rheumatology, Medical In-
stitute, Plovdiv, 2007-2009, and control group. Data regarding body 
build, use of medications, concomitant diseases, blood pressure, 

and smoking habits were collected. Blood tests included fasting 
glucose, insulin levels, and lipid profile. Radiographs were taken 
according to a standardized protocol and DISH was classified using 
the Resnick criteria. Laboratory parameters and an interviewer-ad-
ministered questionnaire were used to obtain data about exposure
Results: The prevalence of DISH in Southern Bulgaria in men 
over the age of 60 years is 18.1% and in women is 13.1%. In men 
DISH begins earlier in the lifetime. All patients with DISH were 
more likely to suffer from elevated body mass index, arterial 
hypertension, diabetes mellitus, and previous cerebral vascular 
disease. Significantly more patients with DISH had an electro-
cardiographic evidence of left ventricular hypertrophy (p<0.01). 
Compared with controls, patients with DISH had a greater body 

mass index (32.1 vs. 26.0 kg/m2, P<0.05) and a higher serum level 
of uric acid (359 vs. 188 µmol/l, P<0.05) and were more likely to 
have had diabetes mellitus (22.8 vs. 9.1%, P<0.05). 
Conclusions: Patients with DISH have a significantly higher 
likelihood to be affected by metabolic syndrome than non-DISH 
patients. They also have a significantly higher coronary heart dis-
ease risk and should be encouraged to take measures to reduce 
cardiovascular and cerebrovascular disease risks
References: 1. Resnick, SR Shaul, JM Robins, Radiology 115:513; 
2. Al-Herz A et al. Clin Rheumatol. Sep 21 2007; 3.Miyazawa N, 
Akiyama I, Spine 2006;31; 4. Vezyroglou G, Mitropoulos A, An-
toniadis C. J Rheumatol 1996;23:672. 
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P255 - CERVICAL SPINAL CORD INJURY BY PATIENTS 
WITH DIFFUSE IDIOPATHIC SKELETAL HYPEROSTOSIS 
M. G. Geneva-Popova 1,*, P. A. Atanasova 2, S. Alimanska 3

1Clinic of Rheumatology, UMHAT “Sv.Georgi”, 2Clinic of Neu-
rology, UMHAL “Sv.Georgi”, 3Clinic of Rheumatology, UMHAL 
“S.Georgi, Plovdiv, Bulgaria

Aims: The aim of the study is the determined the cervical spinal 
cord injury by patients with diffuse idiopathic skeletal hyperos-
tosis.
Methods: We are studied 95 patients from 4 regions in Southern 
Bulgaria, who are treated in Clinic of Rheumatology and Clinic 
of Neurology, Medical Institute, Plovdiv, 2007-2009, and control 
group. Data regarding body build, use of medications, concomi-
tant diseases, blood pressure and neurological deficits. Radio-
graphs were taken according to a standardized protocol and DISH 
was classified using the Resnick criteria. In view of a history of 
neurological loss, a magnetic resonance imaging (MRI) scan of 
the cervical spine was performed.
Results: All patients with DISH were more likely to suffer from 
elevated body mass index, arterial hypertension, diabetes melli-
tus, and previous cerebral vascular disease. 4 from the patients 
have acute cervical spinal cord injury 2 women and 2 males – 2 
were with tetraplegic at presentation. Neurological manifesta-
tions secondary to DISH are commonly due to involvement of 
the cervical spine, which is affected in 68% of the patients with 
DISH. These stem from: reduced flexibility of the spine (43%), 
myelopathy (37%), atlantoaxial subluxation (3,5%), hyperexten-
sion injury of the neck (2%).
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Conclusions: The potential catastrophic neurological sequelae of 
DISH from relatively minor trauma must be understood. Patients 
with DISH are at risk of certain complications, such as: disabil-
ity, difficulty swallowing (bone spurs associated with DISH in the 
neck (cervical spine) can put pressure on your esophagus, making 
it difficult to swallow) and paralysis.
References: 1. Resnick, SR Shaul, JM Robins, Radiology 115:513; 
2. A. Westerveld et al, Rheumatology, 2009;48:1133; 3.LA West-
erveld, JJ Verlaan, FC Oner, European Spine J 2009;18:145; 4. 
Gun Seok Oh et al, J Korean Neurosurgical Society 42:487.
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P256 - EFFICACY, SIDE-EFFECTS AND ROUTE OF  
ADMINISTRATION ARE MORE IMPORTANT THAN  
FREQUENCY OF DOSING OF ANTI-OSTEOPOROSIS 
TREATMENTS IN DETERMINING OPTIMAL  
ADHERENCE: REVIEW OF PUBLICATIONS FROM  
1979-2009 
P. Glendenning 1, 2,*, S. Lee 3, C. Inderjeeth 3

1School of Medicine and Pharmacology, University of Western 
Australia, 2Biochemistry, PathWest Royal Perth Hospital, 3Geri-
atrics, North Metropolitan Health Service, Perth, Australia

Aims: Review available published literature on magnitude of non-
adherence with current osteoporosis regimens and determine any 
association between frequency and modality of medication ad-
ministration, patient preference and compliance. 
Methods: A search through peer-reviewed journals from the 
medical literature databases MEDLINE, EMBASE, Biosis and 
Derwent Drug File was completed for published articles from Jan 
1979 to Jan 2009. Search strategy included combinations of MeSH 
terms looking at “patient preference”, “adherence” and “compli-
ance” based on “dosing frequency” and “modality”. 
Results: In observational studies discontinuation rates were 18-
22% for daily bisphosphonates and 7% for weekly bisphospho-
nates over 6-12 months. Poor compliance rates were demonstrat-
ed by Medication Possession Ratios (MPR) of 68-71% for oral 
bisphosphonates at 12 months, with only 43% of patients having 
a MPR ≥80% at two years for daily and weekly bisphosphonates 
combined. Persistence at one year was 39-43% with daily and 
weekly bisphosphonates but decreased to 18-23% at two years. 
Preference and observational studies suggest patient preference 
and improved adherence with weekly bisphosphonates over dai-
ly bisphosphonates (≥84% preference for weekly, MPR 60-76% 
vs. 46-64%; Persistence 43.6-69.7% vs. 31.7-55.7% at 12 months 
respectively). Data concerning monthly bisphosphonates is con-
flicting and confounded by differences in cost, availability of 
patient support programs and how persistence is defined. Early 
studies suggest patient preference for annual Zoledronic acid 
infusions over other weekly bisphosphonates (66.4-78.8 vs. 9.0-
19.7% respectively). However, information on drug effectiveness, 
side-effects and route of administration were important factors in 
determining preference over frequency. 
Conclusions: Studies suggest that less frequent dosing is pre-
ferred by patients and may improve adherence especially when 
other factors are ignored. However perceived efficacy, side-ef-

fects, medication cost, availability of patient support programs 
and route of delivery influenced patient preference over frequen-
cy of dosing or convenience. 
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P257 - BONE MINERAL DENSITY IN PATIENTS WITH 
RHEUMATIC CONDITIONS – ASSOCIATION WITH  
MUSCLE STRENGTH
S. Grazio 1,*, S. Cvijetić 2, L. Krapac 3, T. Nemčić 1, M. Uremović 4

1Rheumatology, Physical and Rehabilitation Medicine, University 
Hospital “Sestre milosrdnice”, 2Bone and Mineral Research, In-
stitute for Medical Research and Occupational Health, 3Physical 
and Rehabilitation Medicine, 3Drago Cop Polyclinics for Rheu-
matology, 4Polyclinic for Physical Medicine and Rehabilitation, 
Domnius, Zagreb, Croatia

Aims: There is a concomitant decline in muscle strength of the 
upper and lower limbs and also in bone density between fifth and 
sixth decades. The objective of the study was to analyze whether 
that decline is more pronounced in patients with rheumatic dis-
eases.
Methods: Subjects of the study were patients who were referred 
to the rheumatologist due to the rheumatic complaints. They 
were classified according to their first rheumatologic diagnosis: 
cervicobrachial (CB) syndrome, lumbosacral (LS) syndrome, 
osteoarthritis of the hands, shoulder, knee and hip and inflam-
matory arthritis (undifferentiated polyarthritis, rheumatoid 
arthritis, spondylitis ankylosans). Assessment of lifestyle char-
acteristics (smoking, physical activity, calcium intake), anthro-
pometric measurements (height, weight, body mass index) and 
back-leg dynamometry (in pounds) were performed in all pa-
tients. Bone mineral density (BMD; g/cm2) at the lumbar spine, 
proximal femur and distal third of radius was measured using 
dual-energy X-ray absorptiometry. The differences between 
groups were tested by t-test and ANCOVA, while the associa-
tion between BMD and analyzed predictors was tested by mul-
tiple regression.
Results: There were 251 female and 97 male patients. The mean 
age was 59.8 years in women and 62.7 years in men. Men had sig-
nificantly higher dynamometry values than women (p<0.0001). 
Comparing to men, women had significantly lower bone density 
in spine (p<0.001), femur neck (p=0.012) and radius (p<0.0001). 
Patients with inflammatory arthritis had the lowest BMD at the 
spine and femur. However, the difference in BMD between pa-
tients with different rheumatic diagnosis was not significant. Dy-
namometry was the lowest in patients with hand and shoulder 
arthritis, following by the patients with inflammatory arthritis 
(Table 1). There was no significant between-groups difference 
in dynamometry, according to the rheumatic diagnosis (F=1.46, 
p=0.21). 
Conclusions: When excluded patients with hand and shoulder 
rheumatic conditions, patients with inflammatory arthritis had 
the lowest muscle strength. These results suggest a potential role 
of the decline of muscle strength in bone loss of those patients.
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P258 - WHAT DO PATIENTS TREATED FOR OSTEOPORO-
SIS KNOW ABOUT VITAMIN D AND CALCIUM? RESULTS 
FROM THE LARGE CROSS-SECTIONAL MULTICENTER 
STUDY “HOW MUCH DO I KNOW ON OSTEOPOROSIS” 
(HOST STUDY) IN CROATIA
S. Grazio 1,*, J. Morovic-Vergles 2, D. Babic-Naglic 3, B. Curkovic 3, 
A. Punda 4, A. Pranic Kragic 4 and HOST study group
1Department of Rheumatology, Physical and Rehabilitation Med-
icine, University Hospital “Sisters of Mercy”, 2Division of Rheu-
matology, Department of Internal Medicine, University Hospital 
Dubrava, 3Department of Rheumatology and Rehabilitation, 
School of Medicine University of Zagreb, Clinical Hospital Cen-
tre Zagreb, Zagreb, 4Department of Nuclear Medicine, University 
of Split, Clinical Hospital Split, Split, Croatia

Aims: Compliance with osteoporosis therapy is one of the weakest 
links in the current osteoporosis treatment paradigm. Improved 
knowledge regarding the potential benefits of vitamin D and cal-
cium may result in more regular use of these supplements and 
overall better treatment outcomes for patients with osteoporosis. 
The objective of this study was to investigate the knowledge of 
these two supplements in a large population sample of subjects 
treated for osteoporosis in Croatia.
Methods: Patients with established diagnosis of osteoporosis 
from physiatric, rheumatologic and nuclear medicine outpatient 
clinics throughout Croatia were included in the study. There 
were 3,123 subjects (3,021 women, 102 men), whose mean age 
was 66.64±8.92 years and the median duration of recorded oste-
oporosis of 2.0 years (interquartile range 4.0). All patients were 
read a physician-guided questionnaire with 13 multiple choice 
questions. We present herein the results of the questionnaire re-
garding the role and importance of vitamin D and calcium sup-
plementation.
Results: A total of 283 (15%) subjects among those who re-
sponded to this question (N=1,857) declared they had limited 
knowledge about calcium. The majority of patients were aware 
that calcium had a role in bone formation and that some types 
of food contained calcium. As for their knowledge of vitamin D, 
496 (27%) subjects among those who responded to this question 
(N=1,843) reported having limited knowledge regarding Vitamin 
D. Approximately 50% of the respondents were aware that Vita-
min D was dependent on sun exposure. Only 8% of respondents 
were aware of reports that 2 out of 3 women had insufficient Vi-
tamin D levels and only 13% were aware that women suffering 
from prior osteoporotic fractures had an increased likelihood of 
Vitamin D deficiency. 
Conclusions: In this large survey of subjects treated for oste-
oporosis, almost 30% of patients declared that they had limited 
knowledge about vitamin D. Awareness and/or knowledge of 
the importance of vitamin D on bone health was limited as was 
knowledge regarding the importance of Vitamin D to muscle 
strength, coordination and incidence of falls. Activities aimed at 
increasing the awareness of importance of vitamin D in the bone 
health should be undertaken, since this may have a positive influ-
ence on compliance of vitamin D use and further contribute to 
the efficacy of osteoporosis treatment. 
Acknowledgement: The study was funded by Merck Sharp & Do-
hme d.o.o., Zagreb, Croatia
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P259 - DAIRY PRODUCTS AND HIP FRACTURE RISK 
AMONG ELDERLY WOMEN IN NORWAY – THE HUNT 
STUDY
A. B. Grønskag 1,*, S. Forsmo 1, P. Romundstad 1, A. Langhammer 

2, B. Schei 1, 3

1Public Health and General Practice, Norwegian University of 
Science and Technology, 3Department of Obstetrics and Gyne-
cology, St. Olavs Hospital, Trondheim, 2HUNT Research Centre, 
Norwegian University of Science and Technology, Levanger, Nor-
way

Aims: The role of dietary calcium in the prevention of oste-
oporotic fractures is uncertain. Dairy products constitute the 
main calcium source in the Norwegian diet, and the consumption 
of milk is high in Norway. Paradoxically, Norway has one of the 
highest hip fracture incidences in the world. The aim of the study 
was to investigate the association between dairy products (milk 
and cheese) and the risk of hip fractures among elderly women 
in Norway.
Methods: Information at baseline was collected as part of a 
population-based health study in the county of Nord-Trøndelag, 
Mid-Norway (HUNT). Distal and ultradistal radial bone mineral 
density (BMD) was measured by single X-ray absorptiometry. A 
comprehensive questionnaire included questions about general 
health and lifestyle factors, medication use, diet, menstrual his-
tory and pregnancy. The diet questions included questions on 
current milk and cheese consume. A total of 4851 women aged 65 
or more (mean age 73.0) who had attended forearm bone mineral 
density (BMD) assessment as part of HUNT, and had no previous 
hip fracture were included in the study. All hip fractures occur-
ring after inclusion in the health study were registered (mean fol-
low-up: 9.3 years) by hospital records. 
Results: Totally, 391 women (8.1%) sustained a first hip fracture 
during follow-up. There was no variation by age in consumption 
of dairy products. 82.2± of the women reported drinking ≥1 glass 
of milk every day, and 83.7± reported eating ≥1 slice of cheese 
every day. We found a positive relationship between milk and 
cheese consumption and BMD. In a multivariate regression anal-
ysis, corrected for age, weight, height, self reported health status, 
inactivity, smoking, maternal osteoporosis, menopausal age and 
hormone replacement therapy, we found no association between 
either milk nor cheese consumption and hip fracture risk.
Conclusions: Intake of milk and cheese was positively associated 
with BMD, but not with the 9-year risk of hip fractures among 
these elderly Norwegian women. 
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P260 - THE BONE MINERAL DENSITY FINDING REPORT 
AND THE MOST COMMON OSTEOPOROSIS RISK  
FACTORS REPORT IN WESTERN SERBIA POPULATION 
SAMPLE
Z. Grujic 1,*, A. Jokic 1, N. Pilipovic 2, S. Brankovic 2, S. Vasic 1, N. 
Sremcevic 1

1Specialized Rehabilitation Hospital, Banja Koviljaca, 2The Insti-
tute for Rheumatology, Belgrade, Serbia

Aims: To analyze the bone mineral density findings in Western 
Serbia random population sample with the first DXA device for 
densitometry in this region, and the most common risk factors 
for arising osteoporosis. 
Methods: The retrospective study comprised densitometry find-
ings, made by DTX 4000 DXACare device in the first 1000 pa-
tients, and their survey questionnaires, filled in prior to the meas-
urement, were analyzed. Five most common osteoporosis risk 
factors were observed as well as their correlation with bone mass 
findings. The statistical processing was done by the following 
tests: Kruskal Wallis, X2, Fischer s Exact, Mann-Whitney, Group-
ing Variable.
Results: 47.2% had normal finding, 33.6% had osteopenia, and 
18.8% had osteoporosis according to WHO recommendations 
for diagnosis of osteoporosis from 1994. We got statistically high 
significance (p<0.01) with densitometry finding for women, early 
menopause, more age and low body mass index. There is a signifi-
cant correlation (p<0.05) of bone density with use of risk medi-
cines group (corticosteroids, phenobarbitone, MTX).
Conclusions: The individuals with increased risk for osteoporosis 
were differentiated by analyzing BMD findings and survey ques-
tionnaires in order to create education program on significance of 
bone mass measuring in timely manner and on negative effects of 
risk factors on bone hardness.
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P261 - ECONOMIC AND CLINICAL BURDEN OF HIP 
FRACTURES IN POSTMENOPAUSAL WOMEN IN THE 
UNITED KINGDOM (UK)
J. Castellsague 1, N. Roskell 2, L. Gutierrez 1, S. Beard 2, C. Rycroft 

2, S. Abeysinghe 2, P. Shannon 2, S. Robbins 3, M. Gitlin 3,*

1Epidemiology, RTI-Health Solutions, Barcelona, Spain, 2RTI-
Health Solutions, Manchester, United Kingdom, 3International 
Health Economics, Amgen (Europe) GmbH, Zug, Switzerland

Aims: To determine the incremental cost of health care and clini-
cal outcomes in the 12 months following incident hip fractures 
among postmenopausal women in the UK.
Methods: Cohort study of women aged 50 years or older with 
a hospitalization for an incident hip fracture, age- and comor-

bidity-matched to women without any fracture. Individual one-
to-one matching was performed. Cohorts were identified in The 
Health Improvement Network database between 2001 and 2005. 
Women in the hip fracture cohort were required to have a hospi-
talization compatible with hip fracture within 1 week of the re-
corded fracture date. Women were followed for 1 year to ascertain 
health care resource utilization (HCRU) and incremental costs of 
hip fractures. Costs included hospitalizations, general practition-
er (GP) visits, accident and emergency visits, specialists referrals 
and prescription of medications.
Results: A total of 2,427 women hospitalized due to a hip frac-
ture were analyzed. The mean age was 81 years (±9.3). The me-
dian baseline Charlson comorbidity score was 1. The mean days 
of follow-up were 298 days for the hip fracture cohort and 340 
days for the non-fracture cohort. About 18% of women without 
fractures were hospitalized during follow-up. Approximately 18% 
of women with hip fracture and 4% of women without fractures 
had at least one emergency admission (RR 4.7; 95% CI 3.8-5.8). 
There were no major differences in the proportion of women vis-
iting the GP, having a referral, or taking prescription medications. 
Mortality was higher in the hip fracture cohort (18%) than in the 
non-fracture cohort (7%) (RR 2.5; 95% CI 2.1-3.0). The overall 
average cost of HCRU per woman was £5,335 for the hip fracture 
cohort and £1,113 for the non-fracture cohort. The overall 1-year 
mean incremental cost of hip fractures was £4,222. Most of the 
incremental cost (97%) was for hospitalizations, with an incre-
ment of £4,095 (95% CI: £3,992-£4,198). Approximately 98% of 
the overall incremental cost occurred in the first 6 months fol-
lowing the hip fracture.
Conclusions: The estimated incremental cost of hip fractures 
in postmenopausal women in the UK is £4,222. The increment 
is mostly related to the cost of hospitalization and treatment of 
the hip fracture. The incremental costs are likely to be underes-
timated and would be even larger if long-term care costs such 
as rehabilitation and nursing home care were captured. A higher 
mortality rate was recorded in the hip fracture cohort compared 
to the non-hip fracture cohort.
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P262 - ECONOMIC AND CLINICAL BURDEN OF  
NON-VERTEBRAL NON-HIP (NVNH), VERTEBRAL AND 
MULTIPLE FRACTURES IN POSTMENOPAUSAL WOMEN 
IN THE UNITED KINGDOM
L. Gutierrez 1, N. Roskell 2, C. Rycroft 2, J. Castellsague 1, S. Beard 

2, S. Abeysinghe 2, P. Shannon 2, S. Robbins 3, M. Gitlin 3,*

1Epidemiology, RTI-Health Solutions, Barcelona, Spain, 2RTI-
Health Solutions, Manchester, United Kingdom, 3International 
Health Economics, Amgen (Europe) GmbH, Zug, Switzerland

Aims: To determine the incremental cost of health care and clini-
cal outcomes in the 12 months following incident selected frac-
tures [NVNHF, vertebral (VF) and multiple(MF)] in postmeno-
pausal women in the UK.
Methods: Cohort study of women aged ≥50 years with incident 
selected fractures, individually matched on age and comorbidity 
to women without fractures. Cohorts were identified from The 
Health Improvement Network database from 2001 to 2005. Fol-
low-up started from the fracture date for the cases and same cal-
endar date for the matched controls, to the earliest of 12 months 
after start date, death, or end of enrolment. We examined health 
care resource utilization (HCRU) and estimated 1-year incre-
mental costs associated with each fracture type. Costs included 
hospitalizations, general practitioner (GP) and accident and 
emergency visits, referrals and prescription of medications. De-
scriptive analysis were performed on occurrence of subsequent 
fractures and death.
Results: 14,030 women had a NVNHF (including 7,070 wrist/
forearm and 2,545 humerus fractures), 1,471 had a VF, and 
193 had MF. During the 1-year follow-up, greater proportion 
of women in the fracture cohorts was hospitalized, prescribed 
medications, visited a GP or emergency facilities, or had refer-
ral to a specialist than women in non-fracture cohorts. The rate 
of subsequent fractures was 12% in the NVNHF cohort and 6% 
in women with VF or MF. The risk of death was greater among 
women with fractures than women in non-fracture cohorts. 
Relative risks (RR) for mortality: VF, 1.7 (95% CI: 1.3-2.2); 
NVNHF, 1.6 (95% CI: 1.4-1.7); and MF 2.7 (95% CI: 1.3-5.4). 
The overall mean cost of HCRU per woman were: VF, £2,180, 
NVNHF, £1,604 and MF, £3,648. The overall mean incremental 
cost were: VF, £1,152 (95% CI: £1,030-£1,274), NVNHF, £690 
(95% CI; £653-£726) and MF, £2,581 (95% CI: £2,148-,015). 
Hospitalizations represented 54% (VF), 77% (NVNHF), and 
90% (MF) of the total incremental cost in each respective co-
hort. Cost of medications made up to 29% (VF), 10% (NVNHF) 
and 7% (MF) of the total incremental cost respectively. Most of 
the total annual costs concentrated in the 6 months after the 
date of fracture in all cohorts.
Conclusions: The costs of HCRU is higher among women with 
fractures than among women in the non-fracture cohorts. Hos-
pitalizations are the main driver of the cost associated with the 
care of fractures in postmenopausal women. Mortality in women 
with selected fractures is also higher than in women in the non-
fracture cohorts.
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P263 - POOR BONE HEALTH AND INCREASED  
CARDIOVASCULAR DISEASE RISK: EVIDENCE OF A 
LINK IN THE D-FINES STUDY POPULATION
O. A. Hakim 1,*, A. Darling 1, S. Starkey 1, M. Wong 1, F. Shojaee-
Moradie 2, K. Hart 1, L. Morgan 1, J. Berry 3, A. Umpleby 2, B. Grif-
fin 1, S. Lanham-New 1

1Faculty of Health and Medical Sciences, 2Postgraduate Medi-
cal School, University of Surrey, Guildford, 3Vitamin D Research 
Group, University of Manchester, Manchester, United Kingdom

Aims: The aim of the present subsidiary study was to examine: 1) 
the association between serum lipids and bone quality in Autumn 
and Spring 2007; 2) the association between vitamin D status and 
BUA according to ethnicity groups.
Methods: The D-FINES study (Vitamin D, Food Intake, Nutri-
tion and Exposure to Sunlight in Southern England) is currently 
investigating the interaction between diet and sunlight exposure 
on vitamin D status in Caucasian and Asian women aged 19–70 
years living in Southern England. Fasted blood samples were col-
lected from a total of 279 Caucasian and 94 Asian women in each 
season. Bone quality was assessed using broadband ultrasound 
attenuation BUA during Autumn and Spring seasons of 2007.
Results: As is shown in the Table below, there was a significant 
negative correlation between lipid profiles and BUA in Caucasian 
women but not Asian women, with effect greatest in the Spring. 
These finding remained significant for cholesterol, TAG and LDL 
after adjustment for BMI and vitamin D status. 

Table. Pearson correlation (r values) between serum lipid and 
BUA in Caucasian and Asian women
 
 

Autumn 07 Spring 07
All groups
n=86

Caucasian
n=58

Asian
n=28

All 
groups
n=47

Caucasian
n=34

Asian
n=13

TAG (mmol/l) -0.05 -0.11 0.15 -0.19 -0.32*
(-0.36*)

0.19

Cholesterol 
(mmol/l)

-0.19 -0.24*
(-0.17)

0.02 -0.33*
(-0.33*)

-0.41**
(-0.39**)

-0.02

LDL (mmol/l) -0.16 -0.22 0.02 -0.33*
(-0.36*)

-0.41**
(-0.41**)

0.00

HDL (mmol/l) -0.15 -0.17 -0.05 -0.13 -0.13 -0.11
Insulin (mU/l) 0.14 0.19 -0.02 0.21 0.30*

(0.28)
0.004

*P<0.05 **p<0.01 (partial correlation) Adjusted for BMI; vitamin 
D status

There were no statistical differences in mean BUA between ethnic 
groups but a trend for lower level in Caucasian women (Cauca-
sian 71.43[15.85] versus Asian 73.17[14.67] in Autumn; Cauca-
sian 68.31[18.10] versus Asian 72.89[19.24] in Spring). No cor-
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relations were found between vitamin D status and BUA in either 
of the ethnic groups.
Conclusions: These data indicate a link between poor bone health 
and increased CVD risk in Caucasian populations and certainly 
warrant further investigations. 
 
Disclosure of Interest: None Declared

P264 - IMPACT OF OSTEOPOROSIS ON HEALTH  
RELATED QUALITY OF LIFE (SHORT-FORM 36) IN  
CHILEAN ELDERS: THE ALEXANDROS STUDY
L. Lera 1,*, C. Albala 1, H. Sánchez 1, A. Fuentes 1, X. Cea 1, F. Salas 1

1Public Health, Nutrition and Epidemiology, Inta University of 
Chile, Santiago, Chile

Aims: To evaluate the impact of osteoporosis on the Quality of 
Life (QoL) in Chilean elderly using Short-Form-36 Health Survey 
(SF-36).
Methods: Cross-sectional study in 947 community-living sub-
jects aged 60-98y (31% men) conducted in Santiago de Chile, 
in 2008-2009. A structured home interview including socio-de-
mographic characteristics, SF-36, self reported chronic diseases, 
disability and functional limitations, observed physical perform-
ance and anthropometry was applied to the whole sample. Oste-
oporosis was defined as ever been told by a doctor having it or 
self reported wrist, femoral neck or lumbar spine fractures. Score 
of 8 subscales, Physical-Function (PF), Role-Physical (RP), Bod-
ily-Pain (BP), General-Health (GH), Vitality (VT), Social-Func-
tioning (SF), Role-Emotional (RE) and Mental-Health (MH), 
were calculated using the Standard method (US-based). Sum-
mary measures for mental health component (MCS) and physical 
component (PCS) were calculated using Chilean-Specific scoring 
algorithm.
Results: Subjects reporting osteoporosis had lower scores in 
all specific domains (subscales) and summary measures MCS 
(47.3±8.8 vs. 50.1±8.0; p<0.0001) and PCS (44.9±8.4 vs. 49.1±7.7; 
p<0.0001) in both men and women. Women had lower age ad-
justed scores than men. Logistic regression analysis showed that 
osteoporosis was associated with poorer scores in QoL and being 
women (OR 6.5; 95%CI 3.9-6.5) but not with educational level.
Conclusions: These results support the evidence that osteoporo-
sis have a significant impact on QoL of Chilean elder population.
Acknowledgement: Research relating to this abstract was sup-
ported by Fondecyt Grant 1080589
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P265 - THE STUDY ABOUT THE ASSOCIATION BETWEEN 
THE QUALITY OF LIFE AND THE SEVERITY OF THE  
OSTEOARTHRITIS DIAGNOSED BY THE RADIOGRAPHY 
IN THE POPULATIONS AGED OVER 40 YEARS OLD IN 
MOO 15, NAYAO VILLAGE THA-KRADARN SUBDISTRICT, 
SANAMCHAIKHET DISTRICT, CHACHOENGSA
P. Limsukhawat 1,* and K. Ratanapong, N. Thongtaweeporn, P. 
Wannarat
1Department of Military Medicine, Phramongkutklao College of 
Medicine, Bangkok, Thailand

Aims: In order to study the association of the quality of life and 
the severity of the osteoarthritis diagnosed by the radiography in 
the population aged over 40 years old in Nayao village, Chacheon-
sao and find the prevalence, risk factors and the association of the 
quality of life that was measured by Modified Thai version of the 
Western Ontario and McMaster (WOMAC) osteoarthritis index
Methods: Collect the data in the populations aged over 40 years 
old in Nayao Village, Chacheonsao by interviewing the demo-
graphic data and radiograph in the standing antero-posterior and 
lateral position of both knees so as to diagnose the osteoarthritic 
condition and interpret the result by the criterion of American 
College of Rheumatology. The diagnosis of osteoarthritic con-
dition and the radiography are used to evaluate the severity of 
the osteoarthritis by the criterion of Kellgren-Lawrence grading 
scale.
Results: There were 350 participants, aged average 55 years old. 
The prevalence of the osteoarthritis in Nayao Village was 161 
people (46%). The people who are over 55 years of age have a high 
risk of developing osteoarthritis (p-value <0.001). Females have 
a high risk of developing osteoarthritis(Adjusted OR 2.268, 95% 
CI 1.382-3.728). The people who have a body mass index (BMI) 
over 25 have a high tendency to develop osteoarthritis (p-value 
0.016). Using the Fisher’s exact test to see the association between 
the quality of life measured by Thai modified WOMAC for Thai 
rural areas and the severity of the osteoarthritis of both knees 
diagnosed by the radiography indicates that there is statistical 
significance (p-value=0.004 and 0.012 CI 95%). The reliability 
of Thai modified WOMAC and Thai modified WOMAC for Thai 
rural areas have Croncbach’s α which is equal to 0.930 and 0.932 
relatively and the intraclass correlation coefficient of Thai modi-
fied WOMAC and Thai modified WOMAC for Thai rural area is 
0.989.
Conclusions: The level of quality of life and the severity of os-
teoarthritis diagnosed by the radiography of both knees have a 
statistically significant association and Thai modified WOMAC 
for Thai rural areas that the researchers created, is appropriate 
to use and evaluate the level of quality of life for the people in 
the country. Moreover, the Modified Thai version of AAOS knee 
questionnaire is practical in the clinical ways for convenience and 
rapidity.

Disclosure of Interest: None Declared
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P266 - EFFECT OF COMMUNITY-BASED NUTRITION 
EDUCATION INTERVENTION ON CALCIUM INTAKE 
AND BONE MASS IN POSTMENOPAUSAL VIETNAMESE 
WOMEN
V. T. T. Hien 1,*

1Biochemical and Nutrition Metabolism, National Institute of 
Nutrition, Ha Noi, Vietnam

Aims: To examine the effect of community-based nutrition edu-
cation intervention on calcium intake and bone mass in Vietnam-
ese postmenopausal women.
Methods: Design: A controlled trial was conducted in two groups 
as intervention and control. The intervention group was given 
nutrition education during 18 months to improve calcium in-
take, while the control subjects had the usual diet. Calcium in-
take and bone mass were evaluated every 6 months. Bone mass 
was assessed by Speed of Sound (SOS) at calcaneus, referred to 
as quantitative ultrasound measurement. Anthropometric indi-
ces and serum parathyroid hormone (PTH) were determined at 
baseline and at the end of intervention. Setting: Two rural com-
munes of Hai Duong province located in the Red River Delta in 
Vietnam. Subjects: A total of 140 women aged 55–65 years, who 
were more than 5 years postmenopausal and with low calcium 
intake (<400 mg/d), were recruited. After 18 months of interven-
tion, 108 women completed the study.
Results: Results: Calcium intake in the intervention group had 
increased significantly (P< 0.01) while it had no significant 
changes in controls. SOS values were not changed significantly in 
the intervention subjects while it decreased significantly by 0.5% 
in the controls (P<0.01). The intervention led to a decrease in se-
rum PTH by 12% (P<0.01). In the controls, there was an increase 
in serum PTH by 32% (P<0.001).
Conclusions: Conclusion: Nutrition education intervention was 
effective in improving calcium intake and retarding bone loss in 
the studied subjects.

Disclosure of Interest: None Declared

P267 - MILK INTAKE ACCOMPANIED WITH HIGHER  
INTAKE OF VITAMIN D MIGHT EFFICIENTLY DECREASE 
BODY FAT MASS AND INCREASE LEAN MASS DURING 
MODERATE WEIGHT LOSS IN NORMAL WEIGHT YOUNG 
JAPANESE WOMEN
T. Hirota 1,*, I. Kawasaki 2, K. Hirota 3

1Health and Nutrition, Kyoto Koka Women’s University, Kyoto, 
2Nutrition, Tsuji Academy, 3Obstetrics & Gynecology, Nissay 
Hospital, Osaka, Japan

Aims: Our study investigated whether increased intake of dairy 
calcium and vitamin D affect changes in body fat, lean mass, and 
bone mineral density (BMD) during moderate weight reduction 
in normal weight young Asian women who have generally low 
calcium intake. Unnecessary dieting is quite common among 
young women, even if they are slender. They may reduce BMD 
and increase the risk of osteoporosis in later life.
Methods: One hundred female college students (ages; 23± 5 years, 
BMI; 21.5±2.3 kg/m2, calcium intake; 474±196mg/day) who had 

expressed a desire to lose weight as many young women do today, 
were randomly assigned to drink a glass of milk (n=52) before 
dinner or they were given no instructions on milk intake (control, 
n=48), and were advised to consume a moderately energy-re-
stricted diet and to increase physical activity for 4 months. All of 
them had to keep a diary of body weight, dairy intake, and physi-
cal activity for 4 months. Their actual milk intakes were 184±84 
ml/day (total Ca intakes were 557± 248 mg/day) and 67±67 ml/
day (total Ca intakes were 382± 143 mg/day), respectively. Body 
composition (body fat and lean mass) and BMD (L2-L4, femur 
neck) by dual-energy X-ray absorptiometry (DXA), blood pres-
sure, serum glucose, and lipid profiles were measured at baseline 
and after 4 months.
Results: Moderate energy restriction for 4 months resulted in 
significant decreases in weight (-0.9±1.8 kg), L2-L4 BMD(-
0.008±0.025g/cm2), waist and hip circumferences, and blood 
pressure to the same extent in both of the control and milk 
groups. Serum LDL and HDL-cholesterol and total glyceride 
did not change in either group. However, a significant decrease 
in body fat (-1.2±2.6 kg) and increase in lean mass (0.3±2.0 kg) 
were observed only in the milk group. The gain in lean mass was 
strongly correlated with the decrease in fat mass (r=-0.78), and an 
even stronger correlation (r=-0.85) was observed in the subjects 
with higher intake of vitamin D (>=188IU/day; median). Intake 
of vitamin D and serum 25(OH) D were associated positively 
with intake of protein and negatively with body fat mass. Changes 
in body lean mass were correlated with changes in L2-L4 BMD 
(p=0.05) and the highest quartile of lean mass gain in milk sub-
jects had no decrease in L2-L4 BMD.
Conclusions: Intake of more dairy and vitamin D or protein 
should be recommended even for young people dieting, to al-
low efficient loss in body fat and gain in lean mass without losing 
BMD.

Disclosure of Interest: None Declared

P268 - FOLLOW-UP OF THE BONE FRACTURE RISK 
WITH FRAX® TOOL IN PATIENTS NOT TREATED WITH 
ANTIFRACTURE MEDICINES: POMOST STUDY
J. Przedlacki 1,*, K. Księżopolska-Orłowska 1, A. Grodzki 1, D. Bar-
tuszek 1, T. Bartuszek 1, A. Świrski 1, J. Musiał 1, E. Łuczak 1, E. 
Loth 1, P. Teter 1, K. Sikorska-Siudek 1, A. Walkiewicz 1

1National Centre of Osteoporosis, Warsaw, Poland

Aims: It is suggested not to use FRAX® tool in assessment of the 
efficacy of the treatment with medicines of approved antifrac-
ture efficacy but there is no information on the follow-up of the 
fracture risk in those treated with vitamin D and calcium or not 
treated at all. 

The aim of the study was to assess the changes of 10-year frac-
ture risk (10-FR) of the main bones with the use of FRAX® in 
patients not treated with antifracture medicines and to assess the 
use of FRAX® in making therapeutic decisions in osteoporosis in 
these patients.
Methods: The study was performed in 98 patients (22 males and 
76 females) aged 66.6±7.1 years not treated with antifracture 
medicines, without any new fracture risk factors during observa-
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tion and with the baseline 10-FR of the main bones £20% (low 
and medium 10-FR) calculated with the use of British calcula-
tor. Their age and DXA results of femoral neck (T-score) were 
changed only during observation. All out of 3 were supplemented 
with vitamin D (400-800 IU daily) and calcium (500-1000 mg 
daily).
Results: Baseline 10-FR was 9.0±3.7% (3.1-19%). The controlled 
10-FR was assessed in 57 patients after 1 year, in 54 after 2 years 
and in 22 after 3 years. After 1-year increase of 10-FR was found 
in 29 (0.1-3.2 percentage points – PP; median 1 PP), decrease in 
18 (0.2-2.3 PP) and was not changed in 10 patients. After 2 years 
increase 10-FR was found in 38 (0.1-6.0 PP; median 1 PP), de-
crease in 10 (0.1-2.2 PP) and was not changed in 6 patients, and 
after 3 years increase in 20 (0.3-3.4 PP; median 1.3 PP), decrease 
in 1 (-0.5 PP), and not changed in 1 patient. The change from low 
to medium risk group was found after 1 year in 5, after 2 years in 
4, and after 3 years in 3 patients. The change from medium to high 
risk group was found after 1 year in 1 patient, after 2 years in 1 
patient, and after 3 years in anyone. Nobody was shifted from the 
low to high risk group at any time of observation.
Conclusions: FRAX® method can be useful in making decision 
on the time of control DXA exam before decision on the treat-
ment with antifracture medicines. The changes of 10-FR during 
1-3 years of observation in majority of patients with low and me-
dium baseline fracture risk are small. This suggests no indication 
for the repeated DXA exam up to 3 years at least, when the new 
clinical risk factors of bone fracture are not recognized. Control-
led DXA examination is justified earlier when baseline 10-FR is 
close to upper border value (at least 18% in our study).
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P269 - CHANGES IN THE VITAMIN D ENDOCRINE  
SYSTEM AND BONE TURNOVER (SERUM TRACP) AFTER 
FOUR WEEKS OF DAILY ORAL VITAMIN D3 SUPPLE-
MENTATION IN HEALTHY ADULTS: ARE THERE ETHNIC 
DIFFERENCES? 
K. Holvik 1,*, A. A. Madar 2, L. C. Stene 1, C. M. Lofthus 3, H. E. 
Meyer 1, 2

1Division of Epidemiology, Norwegian Institute of Public Health, 
2Institute of General Practice and Community Medicine, Uni-
versity of Oslo, 3Department of Endocrinology, Oslo University 
Hospital, Oslo, Norway

Aims: To study the effect of vitamin D3 supplementation on se-
rum vitamin D metabolites, PTH and bone turnover in two eth-
nic groups, and predictors of change in these metabolites.
Methods: In a trial designed to compare the effect of different 
vitamin D supplements, healthy men and women aged 19-48 y 
recruited in the community received a daily dose of 10 µg (400 
IU) vitamin D3 during 4 weeks in late winter. Serum samples 
were drawn at baseline and after 28 days for analysis of 25-hy-
droxyvitamin D (s-25(OH)D), 1,25-dihydroxyvitamin D (s-
1,25(OH)2D), intact parathyroid hormone (s-iPTH), and osteo-
clast-specific tartrate-resistant acid phosphatase 5b (s-TRACP). 
Height and weight were measured, and background information 
was collected through a questionnaire. The data include 48 sub-

jects with ethnic Norwegian or Sri Lankan Tamil background. We 
performed multiple linear regression with age, gender, BMI, eth-
nic background, and baseline levels as covariates in all analyses 
of change.
Results: Mean (SD) s-25(OH)D increased from 46.3 (23.9) to 
80.7 (25.4) nmol/l (p<0.001). Baseline s-25(OH)D was predicted 
only by ethnic background, Sri Lankan Tamils having mean 24 
(95% CI -47, -1) nmol/l lower s-25(OH)D than ethnic Norwe-
gians. Mean (SD) increase in s-25(OH)D was 36.2 (10.0) in Sri 
Lankan Tamils and 33.8 (14.1) in ethnic Norwegians, p=0.60. 
BMI and baseline s-25(OH)D were inversely related to increase 
in s-25(OH)D. Mean (SD) s-iPTH decreased from 6.0 (2.6) to 
4.8 (2.1) pmol/l (p=0.002). Sri Lankan Tamils had slightly higher 
baseline s-iPTH than ethnic Norwegians (mean 6.4 vs. 5.9 nmol/
l), but levels at follow-up were similar. Change in s-iPTH was pre-
dicted by baseline s-iPTH; those with higher baseline levels had a 
larger decrease (-0.7 pmol/l per pmol/l (95% CI -0.9, -0.5)). Base-
line s-1,25(OH)2D was positively predicted by s-25(OH)D (mean 
higher level of 1.1 (95% CI 0.5, 1.8) pmol/l per nmol/l).There was 
no overall change in s-1,25(OH)2D at follow-up (p=0.23). Mean 
(SD) s-TRACP increased from 2.6 (0.7) to 3.0 (0.7) U/l (p<0.001). 
There was a tendency to a larger increase in Sri Lankan Tamils, 
who had lower baseline levels. There were no significant predic-
tors of change in s-TRACP in the multiple regression model.
Conclusions: We observed a significant suppression of PTH but 
an increase in serum bone TRACP during four weeks of vita-
min D supplementation. The effect was similar in the two ethnic 
groups studied.
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P270 - RISK FACTOR CHARACTERISTICS OF WOMEN 
WITH INCIDENT FRACTURES: THE GLOBAL  
LONGITUDINAL STUDY OF OSTEOPOROSIS IN WOMEN
F. H. Hooven 1,*, S. Boonen 2, S. Adami 3, R. Chapurlat 4, J. E. 
Compston 5, C. Cooper 6, A. Diez-Perez 7, J. C. Netelenbos 8, J. 
Pfeilschifter 9, C. Roux 10, G. Nika 1, S. H. Gehlbach 1 and The 
GLOW Investigators
1UMass Medical School, Worcester, United States, 2Leuven Uni-
versity Center for Metabolic Bone Diseases, Leuven, Belgium, 
3University of Verona, Verona, Italy, 4INSERM Research Unit 
831, Université de Lyon, Lyon, 10Paris Descartes University, 
Cochin Hospital, Paris, France, 5Cambridge University Hospitals 
NHS Foundation Trust, Cambridge, 6MRC Epidemiology Re-
source Centre, University of Southampton, Southampton, United 
Kingdom, 7Hospital del Mar-IMIM, Barcelona, Spain, 8VU Uni-
versity Medical Center, Amsterdam, Netherlands, 9Alfried Krupp 
Krankenhaus, Essen, Germany

Aims: Numerous studies have documented factors that place 
women at increased risk of fragility fracture but most have been 
constrained by cohorts limited by age group or geography. We 
sought to assess the association between established risk factors 
for fracture using data from a large multinational study. 
Methods: GLOW is an observational, longitudinal study of non-
institutionalized women 55+ recruited by 723 primary physician 
practices in 10 countries. Practices typical of each region were 
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identified. All women visiting the practice within the prior 2 
years were eligible. Self-administered questionnaires were mailed 
(baseline, 12 months). Data collected included information on 
demographics; medical history; risk factors for osteoporosis-re-
lated fracture; fracture occurrence; self-report of prevention, di-
agnosis and treatment of osteoporosis. 

Results: 1-year data were available for 32,457 women (54% of 
baseline). At 1 year there were 1409 single-occurrence fractures 
(79 spine, 72 hip, 265 wrist). Incidence of fractures was 4.3% and 
increased with age (55-64 years, 3.7%; 65-74, 4.1%; 75-84, 5.5%; 
85+, 8.4%). Fracture incidence was higher for women with a his-
tory of fracture since age 45, parental hip fracture and use of cor-
tisone or prednisone (Table). Current smoking, BMI <20 kg/m2, 
early menopause, and consumption of >20 alcoholic drinks/week 
were not associated with a higher incidence of fracture. Women 
with characteristics associated with risk of falls (falling ≥twice in 
baseline year, needing to use one’s arms to rise from a chair, fair or 
poor health, and osteoarthritis or degenerative joint disease) had 
a higher incidence of fracture. 
Conclusions: A significantly higher incidence of fracture in the 
GLOW cohort was found for women with established risk factors 
such as prior fracture and parental hip fracture, but not for low 
BMI, current smoking, early menopause or high alcohol use. Sev-
eral indicators of fall risk also showed increased risk of fracture.
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P271 - SUBCLINICAL DECLINE IN RENAL FUNCTION 
WAS ASSOCIATED WITH INCREASED BONE DENSITY 
IN A JAPANESE ELDERLY MALE POPULATION: FORMEN 
STUDY
M. Iki 1,*, Y. Fujita 1, J. Tamaki 1, K. Kouda 1, A. Yura 1, E. Ka-
dowaki 1, Y. Sato 2, J. Moon 3, K. Tomioka 4, N. Okamoto 4, N. 
Kurumatani 4

1Department of Public Health, Kinki University School of Medi-
cine, Osaka-Sayama, 2Department of Human Life, Jin-ai Univer-
sity, Echizen, 3Faculty of Human Sciences, Taisei Gakuin Univer-
sity, Sakai, 4Department of Community Health and Epidemiology, 
Nara Medical University School of Medicine, Kashihara, Japan

Aims: Chronic kidney disease (CKD) aggravates bone metabo-
lism in its end stage. We examined whether subclinical decline in 
renal function affected bone metabolism in elderly men.
Methods: The Fujiwara-kyo Osteoporosis Risk in Men (FOR-
MEN) Study examined all male participants of a larger cohort 
study referred to as the Fujiwara-kyo Study, who were living in 
Nara, Japan, aged 65 years and older, and able to walk independ-
ently. The baseline survey included BMD measurements at the 
spine and hip by DXA (QDR4500A, Hologic), biochemical serum 
tests including creatinine, osteocalcin (OC), and tartrate-resistant 
ACP isoenzyme 5b (TRACP5b), anthropometric measurements 
and interviews on medical history and lifestyle factors. Glomeru-
lar filtration rate (eGFR) was estimated by the Modification of 
Diet in Renal Disease equation modified for Japanese by the Japa-
nese Society of Nephrology. Participants who had medical condi-
tions which may affect bone turnover were excluded.
Results: Among eligible 2012 men, 1663 remained from the ex-
clusion. Their mean age, serum creatinine level and eGFR were 
73.1±5.2 (range: 65-93) years, 0.89±0.20 (0.49-3.99) mg/dl and 
66.9±13.0 (12-124) ml/min/1.73m2, respectively. According to 
the Kidney Disease Outcomes Quality Initiative CKD staging, 
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proportions of stage 1 (90<=eGFR), 2 (60<=eGFR<90), and 3 or 
severer (eGFR<60) were 4.5%, 66.3%, and 29.3%, respectively. We 
compared BMD among 5 groups classified by quintile of eGFR, 
and found a significant dose-dependent decreasing trend in BMD 
both at the spine and hip with increase in eGFR. This tendency 
remained significant after adjusted for age, BMI and lifestyle fac-
tors (1.047 g/cm2 in the lowest quintile group, 0.998 in the highest 
at the spine). Similarly-adjusted odds ratios (OR) for low BMD 
(T-score<-1) at the hip in the quintile groups based on the lowest 
group showed 11% increase in risk per 1 quintile increase (OR: 
1.11 (95% confidence interval: 1.02-1.21). Serum OC level was 
significantly higher in the lowest eGFR group than in the highest, 
but TRACP5b levels did not differ significantly.
Conclusions: We observed a significant association of subclinical 
renal dysfunction with increased BMD in elderly Japanese men. 
This unexpected finding should be confirmed in cohort studies 
including on-going FORMEN Cohort Study.
Acknowledgement: The FORMEN study was performed as ancil-
lary study of The Fujiwara-kyo Study, and supported by the Japa-
nese Society for Promotion of Science (#20659103, #21390210) 
and the Japan Dairy Association (2008).
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P272 - EVIDENCE-BASED ASSESSMENT OF THE  
EFFECTIVENESS OF A CLINICAL PRACTICE GUIDELINE 
FOR PREVENTION OF OSTEOPOROSIS AND OSTE-
OPOROTIC FRACTURE
E. Kajita 1,*, Y. Nakatani 2, J. Tamaki 3, N. Ito 1, M. Iki 3

1Department of Community Nursing, Nagoya University School 
of Health Sciences, Nagoya, 2Department of Community Nurs-
ing, Fukui Prefectural University, Matsuoka, 3Department of 
Public Health, Kinki University School of Medicine, Osaka-Saya-
ma, Japan

Aims: We examined the relationship between the use of a new 
guideline, “Evidence-based guideline for the prevention of frac-
ture and osteoporosis to promote community health”, by local 
governments and the introduction of evidence-based health 
measures.
Methods: Of 1,978 local and national health centers, we selected 
262 facilities that had planned to improve their measures for the 
prevention of osteoporosis, and asked them to participate in a 
randomized clinical trial (RCT). We then conducted a pre-inter-
vention interview with 100 randomly-selected centers using an 
assessment sheet. The centers were randomly divided into two 
groups based on a minimization method by defining the area, 
population, and type of municipality as stratification factors. Fol-
lowing the intervention, we conducted a blind survey using the 
above-mentioned assessment sheet.
Results: During the intervention period, the guideline was used 
by 50% of the centers in the intervention group. We compared the 
level of health advice prior to (baseline) and following the inter-
vention. Regarding advice on calcium intake/supplements and vi-
tamin D intake, a greater improvement was noted in the interven-
tion group. A marked improvement was also observed in advice 
given to the intervention group on physical training including 

fast walking, vigorous exercise, stretching and moderate exercise, 
and training to strengthen the muscles of the lower body.
Conclusions: Prior to the implementation of the intervention, 
some preventive measures provided by local governments were 
not based on scientific evidence. The introduction of the guide-
line facilitated the improvement of important measures regarding 
advice on calcium intake and exercise. However, little improve-
ment was made in several items, indicating the inefficacy of the 
guideline booklet as a communication tool. It is necessary to de-
velop supplemental tools to help local governments implement 
effective and efficient health promotion measures for community 
residents.
Acknowledgement: The study was supported by Health and La-
bour Sciences Research Grants (2006-2007) from The Japanese 
Ministry of Health, Labour and Welfare.
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P273 - THE PATTERN OF MORTALITY ASSOCIATED 
WITH BONE MINERAL DENSITY IN ELDERLY MEN 
– MROS SWEDEN 
H. Johansson 1,*, E. McCloskey 2, A. Oden 1, J. Kanis 1, M. Lorent-
zon 3, Ö. Ljunggren 4, M. K. Karlsson 5, E. Orwoll 6, Å. Tivesten 3, 
C. Ohlsson 3, D. Mellström 3

1WHO Collab. Centre for Metabolic Bone Diseases, 2Academic 
Unit of Bone Metabolism, University of Sheffield, Sheffield, Unit-
ed Kingdom, 3Center for Bone Research at the Sahlgrenska Acad-
emy, University of Gothenburg, Gothenburg, 4Department of 
Medical Sciences, University of Uppsala, Uppsala, 5Clinical and 
Molecular Osteoporosis Research Unit, Malmö University Hospi-
tal, Malmö, Sweden, 6Bone and Mineral Unit, Oregon Health and 
Sciences University, Portland, OR, United States

Aims: We examined the relationship between bone mineral den-
sity (BMD) and risk of death among elderly community dwelling 
men recruited to the MrOS Sweden study to determine the pat-
tern of mortality associated with BMD and the impact of comor-
bidities.
Methods: A random, population-based sample of 3014 men aged 
70-81 years was recruited at medical centres in Gothenburg, 
Malmo, and Uppsala. Data collected at baseline included general 
health and life style questionnaires and BMD measured at the to-
tal body, spine and hip using DXA. At the time of analysis, men 
had been followed for up to 6.5 years, with an average follow-up of 
4.5 years. Poisson regression models investigated the relationship 
between BMD and the hazard function of death, adjusting for age 
and time since baseline. A similar approach was used to examine 
other predictors of mortality and a final multivariate model was 
constructed to determine independent predictors.
Results: During follow-up, 382 men had died (all cause mortal-
ity). Low BMD at all measured skeletal sites were associated with 
increased mortality. Other significant predictors, in univariate 
analyses, included current smoking, self-estimated health, multi-
ple medications and comorbidities (cancer, stroke, myocardial in-
farction and angina). In multivariate analysis, low BMD remained 
significantly associated with increased mortality risk (GR 1.27, 
95%CI 1.14, 1.42) and was independent of adjustments for a histo-
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ry of cancer, angina, diabetes, systolic blood pressure and self-es-
timated health. Contrary to expectation, the relationship between 
BMD and death was not well described by a linear model. The Fig-
ure shows the relationship between BMD and mortality derived 
from the multivariate model showing significant non-linearity 
(p=0.020) with marked effects at lower BMD values. A man with a 
total hip BMD measurement lying at the 1st percentile would have 
a 3.7 years lower life expectancy than a man with median BMD, 
whereas at the other extreme (99th percentile) there is a gain in life 
expectancy of 1.7 years compared to that at median BMD.

Conclusions: This study shows that low BMD imposes a substan-
tial excess risk of death compared to an average BMD, whilst a 
higher than average BMD has little impact on mortality.
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P274 - OSTEOPOROSIS AND RISK FACTORS WITH 
MALES YOUNGER THAN 50 ON TERRITORY OF  
MUNICIPALITY INDJIJA
V. S. Iriski 1,*

1Physical Medicine and Rheumatology, Health Center Indjija, 
Novi Slankamen, Serbia

Aims: To examine the frequency of decreasing mineral bone den-
sity as well as risk factors with males on Indjija Municipality ter-
ritory, treated in rheumatic ambulance.
Methods: The study of intersection that included 143 males. The 
age of examined patients ranged from 35 to 50 years, BMI from 
17.22kg/m2 to 34.00 kg/m2. The values of T-score on spine and 
hip was measured by DXA method on Hologic machine. Serum 
level of vitamin D measured on Roche Hitachi machine, by ECLIA 
method. Nonparametric statistical methods was used in analysis.
Results: The values of T-score on spine from -3.9SD to 1.2SD, on 
hip from -3.2SD to 1.1. The distribution by affection that need-
ed help was: low back pain 76.11%(102pts), knee osteoarthritis 
58.02%(83pts), shoulder periarthritis 39.16%(56pts), Dipytren 
contracture 9.09%(13pts), hip osteoarthritis 11.88%(17pts), sciat-
ica 6.99%(10pts). The present other disorders were: insulin-non-
dependent diabetes 15.38%(22pts), insulin-dependent diabetes 
8.39%(12pts), hypertension 45.45%(65pts), hyperparathyroidism 
2.09% (3pts), hyperthyroidism 2.09% (3pts), stroke16.08% 
(23pts), hepatitis B 2.79% (4pts), renal failure 4.19% (6pts). The 

present risk factors: smoking 62.93% (90pts), regular alcohol con-
sumption 22.37% (32pts), sitting at workplace for hours 56.64% 
(81pts), low body mass 30.06%(43 the deficiency of D vitamin in 
serum 61.53% (88pts).Low bone density was present with 56.64% 
(81pts) patients - osteopenia with 46.15± (66pts) and osteoporosis 
10.49%(15pts) examined patients. Statistically significant correla-
tion was between low bone density and 1)vitamin D insufficiency 
(p=0.04), 2)low body mass (p=0.05), 3)hyperparathyroidism with 
presence of sedentary (p=0.007), 4)hyperthyroidism with pres-
ence of sedentary (p=0.04), and 5)renal failure (p=0.03). Above 
the level of statistical significance for stroke (p=0.06). 
Conclusions: Low mineral bone density is not rare within exam-
ined younger male population (to 50 years) on Indjija Municipal-
ity territory. Although all patients were checked in ambulance for 
other reasons, with the considerate history were discovered risk 
factors for lower bone density, which was proven by osteodensi-
tometry. The question is how the examined sample represent the 
state in male population till the 50th year of life in this region.
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P275 - EXERCISE, CALCIUM INTAKE, AND REGULAR 
INTAKE OF BREAKFAST DURING HIGH SCHOOL ARE 
ASSOCIATED WITH HIGH BONE MINERAL DENSITY IN 
MALE ADOLESCENTS
Y. Ishimoto 1,*, N. Yoshimura 2, H. Yamada 1, K. Nagata 1, H. Hash-
izume 1, M. Yoshida 1

1Orthopeadic Surgery Department, Wakayama Medical Univer-
sity, Wakayama, 2Department of Joint Disease Research, 22nd 
Century Medical and Research Center, The University of Tokyo, 
Tokyo, Japan

Aims: To clarify the factors associated with bone mineral density 
(BMD) in male adolescents at the age of peak bone mass.
Methods: From 1993 to 2002, all male freshers at the Wakayama 
Medical University were recruited in the study; all participants 
provided informed consent. BMDs of the lumbar spine (L2–4) 
and femoral neck (FN) were measured using dual energy X-ray 
absorptiometry (Lunar DPX-1000). A detailed interview was 
conducted to obtain information on the participants’ medical his-
tory, family medical history, smoking status, drinking habits, and 
physical activities. In addition, information on nutrition intake, 
including calcium intake and breakfast eating habits, during el-
ementary school, junior high school, high school, and at the time 
of the study were recorded. Anthropometric measurements such 
as height, weight, arm span, dominant wrist circumference, and 
grip strength were also performed.
Results: Of the 387 freshers, 382 (age range, 18–29 years; mean 
age, 20.7 years) completed the study (participation rate, 98.7%). 
The mean BMDs of L2–4 and FN were 1.21 g/cm2 and 1.12 g/cm2, 
respectively. No participants were diagnosed with osteoporosis 
(OP) according to the diagnostic criteria defined by the World 
Health Organization. The mean BMD of L2–4 in the group that 
performed ≥10 hrs of exercise per week during high school was 
significantly higher than that in the group that performed <10 
hrs of exercise per week (≥10 hrs, 1.23 g/cm2; <10 hrs, 1.20 g/cm2; 
p<0.05). This tendency was also observed for the BMD of FN 
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(≥10 hrs, 1.15 g/cm2; <10 hrs, 1.10 g/cm2; p<0.05). The BMD of 
FN in the group that drank milk everyday during high school was 
significantly higher than that in the group that drank less milk 
(every day, 1.13 g/cm2; less, 1.10 g/cm2; p<0.05). The BMD of L2–
4 in the group with regular breakfast eating habits during high 
school was significantly higher than that in the group that did not 
eat breakfast (regular, 1.21 g/cm2; omission, 1.16 g/cm2; p<0.05). 
This tendency was also observed for the BMD of FN (regular, 1.12 
g/cm2; omission, 1.07 g/cm2; p<0.05).
Conclusions: Exercise, daily milk intake, and regular intake of 
breakfast during high school are associated with high BMD in 
male adolescents.
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P276 - PREVALENCE OF VITAMIN D DEFICIENCY,  
SECONDARY HYPERPARATHYROIDISM DURING  
WINTER IN PREMENOPAUSAL IMMIGRANTS AND  
ETHNIC FINNISH WOMEN: ASSOCIATIONS WITH  
FOREARM BONE MINERAL DENSITY
M. Z. Islam 1,*, H. Viljakainen 1, M. Kärkkäinen 1, C. Lamberg-
Allardt 1

1Department of Applied Chemistry and Microbiology, University 
of Helsinki, Helsinki, Finland

Aims: The aim of this study was to determine the prevalence of 
vitamin D deficiency, secondary hyperparathyroidism in Bangla-
deshi and Somali immigrant women living in Helsinki. As vitamin 
D status and serum parathyroid hormone (S-iPTH) levels affect 
bone mineral density (BMD) in adults, we also wanted to investi-
gate ethnic differences in BMD status at the distal and diaphyseal 
radius and compare the findings with that of Finnish women.
Methods: The study was carried out in the Helsinki area (60°N) 
during January- February 2008. A total of 143 healthy subjects 
aged 20-48 years, were recruited from 2 groups of immigrant 
women (Bangladeshi, n=34; and Somali, n=48) and a group of 
ethnic Finnish women (n=61). Height, weight and background 
information was collected. Serum concentrations of 25-OHD and 
iPTH were measured. Peripheral quantitative computed tomog-
raphy (pQCT) measurements were taken at 4% and 66% of the 
forearm length (measured with tape measure), proximal to the 
distal radial joint surface.
Results: In all three groups, the distribution of serum 25OHD 
concentration was shifted overall toward the lower limit of the 
normal range. A very high prevalence of vitamin D insufficiency 
(S-25OHD <50nmol/l) was observed (89.6%) in Somali subjects. 
Serum iPTH level was very high (>65 ng/l; secondary hyperpar-
athyroidism) in 79% of these subjects. Total bone mass at all sites 
of forearm was significantly higher (p<0.001) in Bangladeshi and 
ethnic Finnish women compared with Somali women.
Conclusions: The high prevalence of hypovitaminosis D, second-
ary hyperparathyroidism and low bone status in Somali women 
are indicative of higher risk of osteoporosis. Thus, the result of 
this study indicate that more attention should be focused on vita-
min D and BMD status in this group of population.
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P277 - HEALTHCARE RESOURCE UTILIZATION IN  
POSTMENOPAUSAL WOMEN ENROLLED IN POSSIBLE 
EU® 
B. Jonsson 1,*, C. Cooper 2, F. Guillemin 3, R. Horne 4, L. Mar-
tinez 5, S. Ortolani 6, J. Pfeilschifter 7, M. Gitlin 8, A. Marciniak 9, 
S. Shepherd 9, N. Freemantle 10

1Stockholm School of Economics, Stockholm, Sweden, 2MRC 
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of Pharmacy, University of London, London, 9Amgen Ltd, Ux-
bridge, 10University of Birmingham, Birmingham, United King-
dom, 3Nancy-University EA 4360 Apemac, Vandoeuvre-les 
Nancy, 5Societe Francaise de Medecine Generale, Issy les Moulin-
eaux, France, 6Istituto Auxologico Italiano, Milano, Italy, 7Alfried 
Krupp Krankenhaus, Essen, Germany, 8Amgen (Europe) GmbH, 
Zug, Switzerland

Aims: POSSIBLE EU® is an ongoing, prospective observational 
study exploring the management and experience of postmeno-
pausal women receiving bone loss medications in the EU. This 
exploratory analysis describes healthcare resource utilization 
(HCRU) in this patient population. 
Methods: At baseline, 3402 women receiving bone loss medica-
tion were enrolled from Germany, France, Italy, Spain and the UK. 
Clinical data, patient-reported outcomes, and HCRU (including 
inpatient, outpatient, pharmacy, and other services) were collect-
ed by physicians and patients. In this interim analysis, we report 
the 12-month follow-up data (physician reported [N=3402] and 
patient reported [N=2921]).

Results: For the full analysis set at baseline, patients had a median 
age (Q1, Q3) of 69 (61, 76) years, median BMI (Q1, Q3) of 25.3 
(22.5, 28.5) kg/m2 and a median (Q1, Q3) of 3 (2, 5) ongoing co-
morbid conditions. For the 12-month follow-up period, the table 
shows direct HCRU, time lost from work and other activities.
Conclusions: In postmenopausal women receiving bone loss 
medications, there appears to be a substantial variation in use of 
resources across Europe. These preliminary analyses will help to 
understand the clinical and economic burden and overall disease 
management in this patient population.
Acknowledgement: Sponsored by Amgen (Europe) GmbH.
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P278 - INCREASED BONE MINERAL DENSITY IN  
ELDERLY SWEDISH MEN WITH DIABETES TYPE 2:  
POSSIBLE MECHANISM
H. Jutberger 1, C. Ohlsson 1, M. Lorentzon 1, U. Lerner 1, M. Karls-
son 2, Ö. Ljunggren 3, D. Mellström 1,*

1University of Gothenburg, Centre of Bone Research, Sahlgren-
ska Academy, Gothenburg, 2Dept. of Clinical Sciences, Lund 
University, Clinical and Molecular Osteoporosis Research Unit, 
Lund, 3Dept. of Medical Sciences, Inst. of Endocrinology, Upp-
sala, Sweden

Aims: Diabetes Mellitus type 1 is recognized as a risk factor for 
low bone mineral density (BMD) and osteoporotic fractures. In 
elderly men with diabetes type 2 (T2DM) the findings are con-
flicting. Increased BMD – and increased risk for incident frac-
tures – were found in some studies. Experimental data indicates 
that the osteoblast-derived protein osteocalcin regulates plasma 
glucose partly via adiponectin. (Lee NK et al 2007, Cell). The 
bone marker osteocalcin was inversely related to plasma glucose 
and fat mass in elderly men (Kindblom JM et al 2009 JBMR). Os-
teocalcin is inversely related to BMD. The aim was to investigate 
if Swedish elderly men with T2DM have increased BMD – and 
increased fracture risk; elucidate possible mechanism of variation 
of BMD in diabetic men.
Methods: 3014 men, aged 69-80 years old from the Swedish Mr 
OS-study completed a standard questionnaire concerning diseas-
es, medical treatment, calcium intake, physical activity and had 
BMD of the hip and spine measured using DXA scanners. 1412 

men had an X-ray of the thoracic-/lumbar spine. Radiological 
registers were used to confirm new fractures after baseline visit. 
In Gothenburg (subpopulation n=970) vitamin D, adiponectin, 
osteocalcin and pro-collagen were analysed.
Results: At baseline 9.5± had diabetes. BMD in all sites were 5-6± 
higher among men with T2DM (p<0.0001). After adjustment for 
BMI this significance remained (p<0.01). T2DM-men had more 
diseases (stroke, myocardial infarction, hypertension); lower cal-
cium intake, physical activity and a higher BMI. T2DM-men had 
no increased risk for prevalent vertebral fractures (OR 0.61; 95± 
CI: 0.35-1.09) or incident fractures (OR 0.90; 0.54-1.48) during 
the follow-up (3.3 years). In Gothenburg 15± had diabetes (ac-
cording to questionnaire and/or p-glucos ≥ 7.0 mmol/L). Men 
with diabetes had 22± lower osteocalcin, 21± lower adiponectin 
and 9± lower vitamin D (p<0.001). Multivariate analyses showed 
independent association between diabetes and low osteocalcin, 
adiponectin, vitamin D and high BMI. Low osteocalcin and adi-
ponectin, high vitamin D and BMI associated to BMD.
Conclusions: Independently of BMI elderly men with T2DM 
have increased BMD but not increased fracture risk. Low osteo-
calcin and low adiponectin – adjusted for BMI, age, vitamin D 
and pro-collagen – are strongly associated to diabetes mellitus 
and might be a possible mechanism of increased BMD in elderly 
men with T2DM. 
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P279 - CHANGES IN BONE MINERAL DENSITY AND RISK 
FACTORS FOR BONE LOSS IN ADOLESCENTS: A 3-YEAR 
OBSERVATION IN JAPANESE MEDICAL STUDENTS
K. Nagata 1,*, N. Yoshimura 2, H. Hashizume 1, H. Yamada 1, Y. 
Ishimoto 1, M. Yoshida 1

1The orthopedic surgery department, Wakayama Medical Uni-
versity, Wakayama, 2Department of Joint Disease Research, 22nd 
Century Medical and Research Center, The University of Tokyo, 
Tokyo, Japan

Aims: To assess changes in bone mineral density (BMD) and 
determine the risk factors for bone loss in young individuals in 
Japan.
Methods: All freshers at Wakayama Medical University between 
1993 and 2000 were invited to participate in the study; all partici-
pants provided informed consent before enrolling in the study. 
The BMDs of the lumbar spine (L2–4) and femoral neck (FN) 
were measured using dual energy X-ray absorptiometry (Lunar 
DPX-1000). A detailed interview was conducted to obtain in-
formation on the participants’ medical history, family medical 
history, smoking status, drinking habits, physical activities, and 
nutrient intake, including calcium intake and breakfast eating 
habits. Anthropometric measurements such as height, weight, 
arm span, dominant wrist circumference, and grip strength were 
also obtained. After 3 years, i.e., when the students were in the 
fourth grade, their BMDs of the same sites were re-examined by 
the same investigator (NY).
Results: Of the 480 freshers (315 men, 165 women), 456 (298 
men and 158 women; age range, 18–29 years; mean age, 20.2 
years) completed both the baseline and follow-up surveys (fol-
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low-up rate, 95.0%). The mean BMD of L2–4 in the first grade 
was 1.20 g/cm2 and 1.18 g/cm2 in men and women, respectively, 
and that in the fourth grade was 1.27 g/cm2 and 1.20 g/cm2, re-
spectively. Thus, the BMD of male students markedly increased. 
This tendency was also observed in the case of the FN (men: first 
grade, 1.11 g/cm2; fourth grade, 1.15 g/cm2, women: first grade, 
0.97 g/cm2; fourth grade, 0.97 g/cm2). Conversely, the BMD of 
L2–4 decreased over 3 years in 92 students (20.2%; 54 men, 38 
women), and that of the FN decreased in 175 students (38.5%; 96 
men, 79 women). Logistic regression analysis with occurrence of 
bone loss over 3 years (yes: 1, no: 0) as an objective factor was per-
formed after adjustments for age, gender, and body mass index. 
It revealed that smoking (odds ratio (OR), 2.20; 95% confidence 
interval (CI), 1.11–4.36; p=0.024) and omission of breakfast (OR, 
2.06; 95% CI, 1.26–3.36; p=0.004) were significantly associated 
with bone loss at L2–4, whereas no significant lifestyle factors 
were associated with bone loss at the FN.
Conclusions: This 3-year observation of BMD in first-year stu-
dents showed that BMD in adolescents tended to increase, except 
in the case of the FN in women; moreover, smoking and omis-
sion of breakfast were risk factors for bone loss at L2–4 in ado-
lescents.
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P280 - OSTEOPOROSIS IN A POLIO POPULATION
N. Kesiktas 1,*, N. Eskiyurt 2
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University, Faculty of Medicine, Istanbul, Turkey

Aims: Polio can produce flaccid asymmetric weakness and muscle 
atrophy, which causes reduced mobility and increases the risk for 
falls. The objectives of this study were to determine the frequency 
of osteoporosis and osteopenia at the hip and lumbar spine in a 
polio patient population; (2) to evaluate the association of lower-
extremity strength with bone density at the hip; and (3) to evaluate 
the association of bone density and other potential contributing 
factors to osteoporosis such as age, time since acute polio, mobility 
status, muscle atrophy and length of extremity which was effected.
Methods: A bone densitometry was requested depending on the 
doctor’s judgment after patient evaluation. All patients were eval-
uated by the same physician. Patients (n=72) of the disable evalu-
ation clinic of PMR department were called between October 
2008 and January 2010. Inclusion criteria for the study were (1) 
history and physical examination consistent with previous para-
lytic polio and (2) bone densitometry result available. Reasons for 
noninclusion were (1) presence of other medical disorders that 
can cause osteoporosis (e.g., untreated thyroid disease, Paget’s 
disease, primary hyperparathyroidism, Cushing’s syndrome, 
gastrectomy, malabsorption syndrome), (2) current or previous 
use of medications, which can cause osteoporosis (e.g., steroids, 
certain anticonvulsants), and (3) presence of other significant 
neurologic difficulties (other than paralytic polio and postpolio 
syndrome). Hip strength, ambulatory level, disability evaluation 
were recorded. SPSS was used in statistical analysis
Results: Fifty males and 21 females were examined, with a mean 
age of 33 years and range 25–48 years. The overall patient popu-

lation included was weaker when comparing the strength sum 
score in both legs. Osteopenia (84±) and osteoporosis (16±) were 
found in patients. Osteoporosis at the hip tended to occur more 
frequently in patients who were ambulated with wheelchair. sig-
nificant correlations were found between hip bone density and 
same hip flexor strength (r=0.4).
Conclusions: Our findings of a high frequency of low bone densi-
ty in a postpolio clinic population and a significant correlation of 
ambulation level and lower-extremity muscular strength should 
alert clinicians and refer these patients for bone densitometry
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P281 - THE EFFECT OF HYPOVITAMINOSIS D AMONG 
PRIMARY KNEE ARTHROPLASTY PATIENTS
A. D. Kim 1, J. A. Geller 1, K. W. Nellans 1, T. A. Morrison 1, J. K. 
Choi 1, J. Nyce 1, R. Coyle 1, W. Macaulay 1,*

1Department of Orthopaedic Surgery, Columbia University, New 
York, United States

Aims: To document the prevalence of hypovitaminosis D and its 
effect on postoperative outcomes in primary knee arthroplasty 
patients.
Methods: We prospectively studied 108 primary total and par-
tial knee arthroplasty patients by obtaining serum 25-hydroxy-
vitamin D (25OHD) on the day of surgery. Western Ontario and 
McMaster Osteoarthritis Index (WOMAC) scores were recorded 
at baseline, 3 months, and 1 year postoperatively. Patients were 
divided into 3 groups: vitamin D sufficient (≥30 ng/ml), insuf-
ficient (<30 to >20 ng/ml), or deficient (≤20 ng/ml). Statistical 
Package for the Social Sciences (SPSS; Chicago, IL) was used for 
ANOVA and regression analyses.
Results: Hypovitaminosis D was found in 82.4% of patients 
(36.1% insufficient; 46.3% deficient). Groups did not differ in 
age, gender, body mass index, ethnicity, season of vitamin D test-
ing, pre-existing osteoporosis, or preoperative WOMAC scores. 
Preoperative 25OHD in patients who supplemented (26.6±9.9) 
was not significantly higher than those who did not (21.6±8.3). 
Three months after surgery, preoperative vitamin D status nearly 
reached statistical significance (p=.08) as a predictor of postoper-
ative stiffness when controlling for preoperative supplementation 
and stiffness. Deficient patients (63.0±24.2) had the least stiffness, 
followed by insufficient (57.2±24.8) and sufficient (55.9±24.8). 
One year after surgery, preoperative vitamin D status was a sig-
nificant (p=.02) predictor of postoperative stiffness when control-
ling for preoperative supplementation and stiffness. Deficient pa-
tients (78.9±20.9) had the least stiffness, followed by insufficient 
(65.5±29.0) and sufficient (58.8±30.6). Vitamin D/calcium sup-
plementation nearly reached significance (p=.08) as a predictor 
of stiffness at 1 year when controlling for preoperative vitamin 
D status and stiffness. Those with preoperative supplementation 
had less stiffness (81.3±18.9) than those without (67.6±27.9).
Conclusions: There is a high prevalence of hypovitaminosis D 
among knee arthroplasty patients and therefore an unexpect-
edly high co-incidence with osteoarthritis of the knee. Vitamin 
D deficient patients had the greatest benefit from primary knee 
arthroplasty at 1 year. This study was limited by biases inherent in 
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patient self-report questionnaires. Further studies are needed to 
elucidate the potential therapeutic role and effect of preoperative 
vitamin D/calcium supplementation on postoperative recovery.
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P282 - CORRELATION BMI AND OSTEOPOROSIS IN 
POSTMENOPAUSAL GREEK WOMEN
I. C. Koulouris 1,*, A. Makris 1, K. Mamalis 1, D. Manousidis 1, D. 
Mastorakis 1, E. Kataxaki 2 
1Orthopaedic, Ika Egaleo, Egaleo -Athens, 2Rheumatolog, Thria-
sio General Hospital, Eleusis, Greece

Aims: Many factors have been associated with osteoporosis in 
postmenopausal (PO) women, such us family history, fractures, 
tobacco, diet, height and weight. The aim of this study is to de-
termine the association among osteoporosis, height, weight and 
Body Mass Index (BMI).
Methods: 128 (PO) Greek women participated in this study with 
age range from 52 up to 70 (± 61) and were measured on lumbar 
L2-4 with DXA. After the measurement of height and weight we 
calculated the BMI and we correlated it with BMD (cm²). Statisti-
cal analysis was made with ANOVA .
Results: The results were ranged from 14,5% up to 80,1% related 
with the weight of patient, from 8,5% up to 25,6% related with the 
height and from 15,6% up to 37,8% related with BMI. The statisti-
cal analysis showed the relation between BMI and osteoporosis 
(P<0,02), however, weight in association with osteoporosis and 
height in association with osteoporosis, in postmenopausal wom-
en, showed high statistical association (P>0,0001 and P<0,0001).
Conclusions: In conclusion, postmenopausal women with low 
weight independent from height and postmenopausal women 
with short height independent from weight are highly associated 
with osteoporosis in comparison with patients with low BMI. 
Postmenopausal Greek women with low weight and short height 
rather patient with low BMI correlate in a better way with the di-
agnosis of osteoporosis.
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P283 - FREQUENCY OF OSTEOPOROSIS IN PATIENTS 
WITH RHEUMATIC DISEASES ATTENDING THE  
RHEUMATOLOGY CABINET, PRISTINA, 2006-2009
D. Kryeziu 1,*, R. Kryeziu 2, F. Rrahmani 3, M. Kryeziu 3

1Cabinet of Rheumatology, Main Center for Family Medicine, 
Pristina, Kosovo, 2Epidemiology department, National Institute 
for Public Health, 3Medical Faculty, University of Pristina, Pris-
tina, Serbia

Aims: Osteoporosis is a metabolic disease characterized by pro-
gressive reduction of bone mass and micro-architectural deterio-
ration with a subsequent increase in bone fragility and suscepti-
bility to fractures, especially of the vertebral bodies, hip, femoral 
neck and hand-wrist. This is mainly a disease of the elderly, more 
in the females and in many countries it takes the form of epi-
demics, which has become one of the most important causes of 

morbidity, disability and even death. The aim of this work is to 
present the frequency of cases with osteoporosis and to highlight 
the importance of the disease as a social and medical problem. 
Methods: Using the epidemiologic retrospective method, we 
analyzed 1664 cases of patients with osteoporosis diagnosed and 
treated within the period of four years, from 2006 to 2009 in the 
Rheumatology Cabinet of the Main Centre for Family Medicine, 
Pristina.
Results: The results show that from all rheumatic patients, 9.42% 
where patients with osteoporosis. The disease is more frequent in 
women (86.7%) than in men (13.3%) and it shows the tendency of 
occurring more frequently in both sexes with ageing. From over-
all cases with osteoporosis, 48 cases suffered lumbar vertebrae 
fractures or femoral fractures.
Conclusions: The conclusion of this study is that early diagnosis 
and better organization of work especially in consulting offices 
for women during menopause and post-menopause period will 
result in improving life quality to patients with osteoporosis in 
general.

Disclosure of Interest: None Declared

P284 - DETERMINATION OF SERUM CONCENTRATIONS 
OF 25 HIDROXIVITAMIN D IN POSTMENOPAUSAL 
WOMEN WITH LOW BONE MINERAL DENSITY AND ITS 
ASSOCIATION WITH PARAMETERS OF BONE  
METABOLISM AND VERTEBRAL FRACTURES
L. A. T. Russo 1, 2, 3,*, L. H. de Gregório 1, P. G. S. Lacativa 1, L. P. 
Marinheiro 2 and CCBR Brasil
1Endocrinology, CCBR Brasil, 2Saúde Coletiva da Mulher e da 
Criança, Instituto Fernandes Figueiras/Fiocruz, 3Endocrinology, 
Densso Clinica, Rio de Janeiro, Brazil

Aims: This study was design to determine the medium serum con-
centrations of 25-hydroxyvitamin D (25OHD) in postmenopausal 
women with low bone mineral density (BMD), to find the cutoff 
of parathormone (PTH) elevation, and to correlate 25OHD with 
BMD, biochemical parameters and vertebral fracture presence.
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Methods: Transversal study, with collection of 25OHDand PTH, 
and determination of DMO and column radiograph.
Results: A high incidence of inadequate serum concentrations of 
25OHD (68.3%) was found as well 8% of secondary hyperpar-
athyroidism. No significantly differences were found between 
25OHD serum concentrations and the evaluated parameters, 
except PTH, which had a negative association. The established 
cutoff was 61.5 nmol/L.
Conclusions: The elevated incidence of hypovitaminosis D in 
elderly women with low BMD suggests that a systematic evalu-
ation of 25OHD serum concentrations must be done for this 
population. It is recommended the use of 61.5 nmol/L as a cutoff 
until the realization of an epidemiologic study that represents all 
Rio de Janeiro city (RJ, Brazil).
Acknowledgement: Wyeth International, to allow the use of 
baseline data from a multicenter study.
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P285 - EFFECTIVENESS OF INTERVENTIONS TO  
IMPROVE THE DETECTION AND TREATMENT OF  
OSTEOPOROSIS IN PRIMARY CARE SETTINGS:  
A SYSTEMATIC REVIEW
M. Laliberté 1, 2,*, S. Perreault 1, 3, B. J. Shea 4, L. Lalonde 1, 2, 5

1Faculty of pharmacy, 3Sanofi aventis Endowment Chair in Drug 
Utilization, 5Sanofi aventis Endowment Chair in Ambulatory 
Pharmaceutical Care, University of Montreal, Montreal, 2Research 
Team in Primary Care, 4Community Information and Epidemio-
logical Technologies, Centre de santé et de services sociaux de 
Laval, 2Research Team in Primary Care, 4Community Informa-
tion and Epidemiological Technologies, Institute of Population 
Health, Laval, 2Research Team in Primary Care, 4Community 
Information and Epidemiological Technologies, Centre de santé 
et de services sociaux de Laval, 2Research Team in Primary Care, 
4Community Information and Epidemiological Technologies, In-
stitute of Population Health, Ottawa, Canada

Aims: To systematically review the literature to describe the ef-
fectiveness of interventions aiming at improving the detection 
and treatment of osteoporosis in primary care.
Methods: Eight different electronic databases were searched. 
Clinical trials registries, the TRIP database, ProQuest, the NIH 
reporting tool, and proceedings of the International Osteoporo-
sis Foundation’s World Conference on Osteoporosis were also 
searched. Randomized controlled trials, controlled clinical tri-
als, quasi-randomized trials, controlled before-after studies, and 
interrupted time-series written in English or French from 1985 
to 2009 investigating interventions aiming at improving the de-
tection and/or treatment of osteoporosis in primary care were 
considered. Eligible studies also had to include patients at risk 
or at high risk for osteoporosis in whom osteoporosis screening 
or treatment is indicated according to Canadian and American 
guidelines. Outcomes included bone mineral density (BMD) 
testing, osteoporosis-treatment initiation and fractures. Each ar-
ticle was independently assessed by two evaluators to assess its 
relevance and extract data, and discrepancies were resolved by 
consensus.

Results: 14 reports regarding 11 different studies were included 
in the review. Eight of the 11 eligible studies provided data on 
outcomes of interest. Follow-up duration ranged between 4 and 
16 months. Of those 8 studies, 7 showed a statistically significant 
improvement in the incidence of BMD testing in the intervention 
group as compared with the control group, with absolute increases 
ranging from 22% to 51% and from 4% to 18% in studies target-
ing high-risk and non- high-risk patients, respectively. Moreover, 
5 studies showed a statistically significant improvement in the 
initiation of osteoporosis treatment following intervention, with 
absolute increases ranging from 6% to 30% in studies targeting 
high-risk patients and of 2% in the one study that involved non- 
high-risk patients. Two studies reported non-statistically sig-
nificant differences regarding fracture incidence. Most effective 
interventions were multifaceted and targeted both primary care 
physicians and high-risk patients (with prior fragility fracture or 
long-term glucocorticoid use).
Conclusions: Multifaceted interventions targeting high-risk pa-
tients and their primary care physicians may be effective in im-
proving the management of osteoporosis. However, the improve-
ment is often modest, particularly in non- high-risk patients.
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P286 - PREVALENCE OF OBESITY, OVERWEIGHT, AND 
VITAMIN D DEFICIT IN OSTEOPOROTIC POSTMENO-
PAUSAL WOMEN OF BUENOS AIRES CITY, ARGENTINA
M. S. Larroude 1, M. S. Moggia 1, R. D. Diaz 1, M. Perez Sainz 1, M. 
L. Vaccarezza 1, Z. Man 1,*

1Centro Tiempo, C.A.Buenos Aires, Argentina

Aims: Vitamin D (VD) is essential for bone and musculoskeletal 
health. Obesity is a risk factor for hypovitaminosis D since obese 
patients usually have less exposure to UV radiation either by mak-
ing less physical activity or by the possible kidnapping of VD by the 
adipocytes. This fact would determine a lower synthesis of 25(OH) 
VD due to a negative feedback with 1.25(OH) 2D and PTH. A re-
cent survey shows that just 10.6% of the people between 20 and 49 
years with overweight and obesity have VD values ≥36ng/ml. The 
objective was to establish the prevalence of obesity, overweight and 
vitamin D deficit in osteoporotic postmenopausal women (PMW) 
of Buenos Aires who attended the site for the osteoporosis study
Methods: We evaluated 397 PMW, average age 65 (53-98) years 
with diagnosis of osteoporosis underwent a bone mineral densi-
tometry performed with a Lunar Prodigy Advance DXA equip-
ment of antero posterior lumbar spine and femoral neck in Bue-
nos Aires, metropolitan area (latitude 35 ° South) who attended 
Centro TIEMPO for bone mass evaluation. Patients with thyroid 
disease, liver and kidney failure and those receiving corticoster-
oids, anticonvulsants and anticoagulants were excluded. Body 
Mass Index (BMI) was considered as follows: <19 as low weight 
(LW), normal weight between 19-25 (NW), 25-30 overweight 
(OW) and above 30 obese (O). 25 (OH) VD was measured be-
tween October and December by RIA with a Diasorin kit and was 
divided into <20 ng / ml, between 20-30 ng / ml, between 30-40 
ng / ml and> 40 ng / ml. Pearson Chi-Square and Fisher exact-
one tailed test were performed
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Results: LW was detected in 2.01% (8) of the patients, mean age 
67 years old (YO) (54-76), 38.04% in the NW (151) age 64 YO 
(53-85), OW in 45,34% (180) age 66 YO (54-98) and 14.61% in 
the O YO (58) age 68 (54-82). 

Serum 25 (OH) VD levels according to BMI
25 (OH) VD LW NW OW O
<20 1 (12,5%) 34 (22.5%) 43(23,9%) 26(44.8%) *
20-30 6 (75.0%) 72 (47.7%) 96 (53,3%) 24 (41,4%)
30-40 1 (12,5%) 37 (24.5%) 40 (22,2%) 8 (13,8%)
40 0 (0%) 8 (5.3%) 1 (0,6%) 0
n=397 8 (2.01%) 151 (38.04%) 180 (45,34%) 58 (14,61%)

* Pearson Chi-square p=0.00048 Fisher exact, one tailed 
p=0.0006
The percentage of obese osteoporotic women with 25(OH) VD 
level below 20 mg/ml was statistically significant

Conclusions: 60% of the studied postmenopausal osteoporotic 
women shown overweight/obesity and 45% of obese patients has 
values below 20 ng / ml.
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P287 - RELIABILITY OF NEW AUTOMATED 25-OH- 
D-VITAMIN ASSAYS IN MEASUREMENT OF D-VITAMIN 
STATUS
A. Leino 1, 2,*, U. Turpeinen 3, H. Berghäll 2, A. Renvall 2, P. Kosk-
inen 1, 2

1Department of Clinical Chemistry, Turku University Hospital, 
2TYKSLAB, Hospital District of Southwest Finland, Turku, 3Lab-
oratory of Women’s Clinic, HUSLAB, Helsinki, Finland

Aims: The aim of the study was
- to assessed the analytical performance of two automated 

chemiluminescent 25-OH-D-vitamin immunoassays i.e. direct 
methods from serum without any pre-treatment of samples

- to compare these methods to conventional manual radioim-
munoassay (RIA) involving pre-treatment of samples with an or-
ganic solvent.

- to test the accuracy of these three routine methods against 
liquid-chromatography-tandem mass spectrometry (LC-MS/
MS).
Methods: The direct automated methods tested were Elecsys 25-
OH vitamin D3 assay on Roche Modular E170 (Roche Diagnos-
tics, Mannheim, Germany) and 25-OH Vitamin D TOTAL As-
say on LIAISON (Diasorin, Saluggia, Italy). These immunoassays 
were compared to manual RIA (DiaSorin, Stillwater, MN, USA) 
and LC-MS/MS. In the method comparison studies fresh serum 
samples from same patients were used. 
Results: The comparison of Elecsys 25-OH vitamin D3 with RIA 
yielded the regression equation: Elecsys=0.912 x RIA + 6.745 (n= 
90) and with LC-MS/MS: Elecsys=0.78 x LC-MS/MS + 9,22 (n= 
64). The corresponding comparison of LIAISON 25-OH Vitamin 
D TOTAL Assay with RIA yielded the regression equation: LI-
AISON=1.00 x RIA – 3.44 (n= 90) and with LC-MS/MS: LIAI-
SON®=0.81 x LC-MS/MS + 3.83 (n= 64). In comparison with LC-

MS/MS, using the cut-off of 50 nmol/L (deficiency vs. normal), 
approximately 13% of samples were misclassified with RIA, and 
15% with Elecsys and LIASON, respectively.
Conclusions: The automated direct Vitamin 25-OH-D methods 
provide the benefits of automated methods, being precise and po-
tentially improving laboratory workflow and efficiency. Addition-
ally, a reasonable overall agreement with LC-MS/MS and RIA was 
observed. However, large between method variation was found in 
some individual patient samples with both of these methods.
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P288 - QUALITY OF LIFE REDUCTION ONE YEAR AFTER 
AN OSTEOPOROTIC FRACTURE IN RUSSIA
O. Lesnyak 1, I. Lekander 2, 3,*, O. Ström 2, 3, F. Borgström 2, 3

1Ural State Medical Academy, Yekaterinburg, Russian Federation, 
2I3 Innovus, 3Medical Management Center, Karolinska Institute, 
Stockholm, Sweden

Aims: The International Costs and Utilities Related to Oste-
oporotic fractures Study (ICUROS) is a large prospective multi-
national study with the aim of estimating costs and quality of life 
(QoL) related to osteoporotic fractures. The purpose of this study 
is to present an interim analysis of the QoL impact the first year 
after sustaining an osteoporotic fracture in Russia.
Methods: Patients were enrolled from 8 study centres in Russia. 
Patients were asked about their QoL before (recollected), directly 
after the fracture (within two weeks after fracture), at four and 
twelve months after the fracture. The QoL was estimated with the 
EQ-5D questionnaire, visual analogue scale (VAS), producing 
QoL estimates between 0 (death) and 1 (perfect health).
Results: A sample of 823 patients were registered at the time of 
data extraction (January 14th 2010). The patient sample consisted 
of 184 hip, 216 wrist, 174 vertebral, 95 humeral and 154 ankle 
fractures. The mean age at fracture was 65 and the sample consist-
ed of 81% women. The pre-fracture quality of life values were be-
tween hip at 0.73 (CI95:0.70-0.77) and wrist 0.90 (CI95:0.88-0.92). 
The results depicted in Figure 1 indicate a substantial drop in QoL 
sustaining an osteoporotic fracture, most prominent for hip frac-
tures. Hip fracture patients are still experiencing a significantly 
reduced QoL one year after fracture (average 0.51 CI95: 0.46-
0.56). For the other fracture types, QoL increased again within 
the first year of fracture although not reaching the pre-fracture 
QoL. The same pattern was detected when QoL was estimated 
with VAS, although not reaching as low levels of QoL as when 
estimated with EQ-5D.
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Conclusions: Osteoporotic fractures were associated with a sig-
nificant loss in quality of life immediately after the fracture. In-
creases of the quality of life estimates were seen at the four month 
follow-up, but still at one year after fracture, patients were at a 
lower quality of life than before the fracture.
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P289 - QUALITY OF LIFE REDUCTION ONE YEAR AFTER 
AN OSTEOPOROTIC HIP FRACTURE IN ITALY
M. L. Bianchi 1, S. Vai 1, I. Lekander 2, 3,*, O. Ström 2, 3, F. Borg-
ström 2, 3

1Bone Metabolism Unit, Istituto Auxologico Italiano IRCCS, Mi-
lan, Italy, 2I3 Innovus, 3Medical Management Center, Karolinska 
Institute, Stockholm, Sweden

Aims: A large prospective international study (ICUROS) is cur-
rently ongoing, assessing costs and quality of life related to os-
teoporotic fractures. The purpose of this study is to present an 
interim analysis of the quality of life (QoL) impact during the first 
year after sustaining an osteoporotic hip fracture in Italy.
Methods: Patients were enrolled from one study centre in Italy. 
Patients were asked about their QoL before (recollected), directly 
after the fracture (within two weeks after fracture), at four and 
twelve months after the fracture. The quality of life was measured 
by the EQ-5D questionnaire and the EQ-5D visual analogue scale 
(VAS).
Results: A data extraction was conducted in January 2010. 
The dataset contained 59 hip fracture patients in Italy who had 
reached the one year follow-up. All patients were women with a 
mean age at fracture of 81. The pre-fracture QoL was estimated 
at 0.88 (CI95: 0.84-0.92) and 0.80 (CI95: 0.77-0.83) with EQ-5D 
and VAS, respectively. As depicted in Figure 1, hip fractures were 
associated with a significant reduction in the patients QoL, al-
though most prominent when measured with the EQ-5D. At the 
four month follow up the QoL had increased, but there was a sus-
tained significant reduction in QoL still after one year.

Conclusions: The data indicate that osteoporotic hip fractures 
have a substantial effect on the patient’s quality of life in Italy. 
There was still a marked reduction in quality of life at one year 
after sustaining the fracture, irrespective of estimation method.
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P290 - EDENTULISM AS A PREDICTOR OF  
OSTEOPOROSIS AMONG POSTMENOPAUSAL BAHRAINI 
WOMEN
S. J. Sawy 1,*

1Community Medicine, Health Policy and Population Studies, 
Arabian Gulf University, Manama, Bahrain

Aims: To appraise a simple and cost-effective tool that may be 
used as part of a health policy approach to the detection and miti-
gation of osteoporosis in postmenopausal Bahraini women.
Methods: A Cross sectional study was conducted in five ran-
domly selected primary health care centers in Bahrain, to test the 
association between the co-existing conditions (edentulism and 
osteoporosis), between March 17- May 15, 2007. Within these 
centres, a convenience sample of 170 postmenopausal Bahraini 
women were recruited, interviewed and examined through a 
questionnaire, tooth count, and ultrasound bone density screen-
ing procedure. Edentulism was categorized with regard to mag-
nitude of tooth loss; 1-5 missed teeth (group 1), 6-15 (group 2), 
16-25(group 3), >25(group 4).
Results: Only 21.7% of the women, who participated in the study, 
were shown to have normal bone density; 51.2% had osteopenia 
and 27.1% had osteoporosis. 2.9% of participants had full den-
tition, whereas 97.1% had missing teeth. After adjusting for the 
effect of age, the odds of having osteoporosis for group 2, was 3.0 
times greater than the odds of group 1. The odds ratios associated 
with group 3 and group 4 were 15.32 and 66.55, respectively. No 
significant association between edentulism and parity or gravid-
ity was found. A mathematical model was developed that linked 
edentulism and probability of osteoporosis, across postmenopau-
sal women.
Conclusions: Edentulism was found to be significantly associ-
ated with osteoporosis, and can be used to identify those women 
in whom further specific investigations for osteoporosis, is indi-
cated. Therefore, and given the need to repeat this study using 
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the gold standard for assessing bone mineral density, edentulism 
can potentially serve as a simple and cost effective tool to predict 
latent osteoporosis. Contrary to local cultural beliefs that tooth 
loss is an inevitable part of pregnancy, no significant association 
between edentulism and parity or gravidity was found.
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P291 - FRAX® IMPLEMENTATION IN FRACTURE RISK 
ASSESSMENT. IS IT SUPERIOR TO T-SCORE ALONE IN 
IDENTIFYING SUBJECTS WITH PROBABLE VERTEBRAL 
FRACTURES?
A. Borissova 1, R. Rashkov 2, A. Shinkov 1,*, M. Boyanov 3, P. Pop-
ivanov 3, N. Temelkova 3, J. Vlahov 1, M. Gavrailova 4 and The Os-
teoporosis Study Group in Bulgaria
1University Hospital of Endocrinology, 2University Hospital “St. 
Ivan Rilski”, 3University Hospital “Alexandrovska”, Medical Uni-
versity - Sofia, 4Ministry of Health of Republic Bulgaria, Sofia, 
Bulgaria

Aims: The primary goal of osteoporosis management is to assess 
fracture risk and target treatment accordingly. The FRAX® was 
developed as a tool for fracture risk assessment. It incorporates 
BMD and various risk factors and is expected to be superior to 
BMD measurement alone and to permit a better identification of 
subjects with osteoporosis. The aim of the current study was to 
explore and compare the association of FRAX®-calculated 10 year 
risk and the BMD to height reduction as an indicator of vertebral 
fractures.
Methods: Material and methods: A random sample of 1332 post-
menopausal women 50-89 years of age, divided into 10-year age 
groups, was studied. All subjects filled a questionnaire concern-
ing risk factors and femoral neck BMD was measured by DXA on 
Hologic QDR and Lunar DPX units. Further, the 10-year major 
fracture and hip fracture risks ere calculated using the FRAX® tool. 
The subjects were divided into two groups according to whether 
a height reduction of >3 cm was present. The calculated risks and 
T-score were compared between the two groups.
Results: Results: Osteoporosis was found in 214/1277 subjects 
(16.8%): 9.1% in the 50-59, 12% in the 60-69 and 32.1% in the 
≥70 year olds. 

Table 1. Mean T-scores and hip and major fracture risks.
Age Group T-score (SD) Major Fracture  

risk (%)
Hip fracture  
risk (%)

50-59 years -.8799±1.15 8.847±6.45 .9998±1.54
60-69 years -1.2424±1.06 13.115±7.33 1.7284±2.79
≥70 years -1.8678±1.15 19.584±10.65 6.4830±8.93

A height reduction of more than 3 cm was found in 440/1331 
(33.1%).The proportion of subjects with reduces height in-
creased with age. The 10-year hip and major fracture risks were 
higher in the subjects with a height reduction (4.52±6.90% and 
17.36±10.19% vs. 1.98±3.81% and 11.47±7.98% respectively, 
both p<0.001) and T-score was lower (-1.72±1.09 vs. -1.07±1.18, 
p<0.001). The ROC curve AUCs predicting height reduction 
were: for calculated major fracture risk - 0.722 (0.639-0.750), for 

calculated hip fracture risk – 0.708 (0.679-0.738) and for T-score 
– 0.345 (0.314-0.376).
Conclusions: Conclusion: As expected, both calculated fracture 
risks increases with the decrease in T-score. They however in-
crease more steeply with age, than is the reduction of the T-score 
and seem to have a better predictive power for height reduction 
than T-score alone. Thus FRAX® calculation may help optimize 
treatment decisions. Further studies may add more conclusive 
results.
Acknowledgement: This work was sponsored by the Ministry of 
Health as part of the National Osteoporosis Program in Bulgaria 
2005-2010.
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P292 - FATIGUE FRACTURES IN 2010
X. Grapton 1,*, D. Leclere 2, L. Poulain 3, P. Lemesle 4, P. Renard 5 on 
behalf of RHUMA CREER 92
1Private practice, Colombes, 2Private practice, Suresnes, 3Private 
practice, La Garenne Colombes, 4Private practice, Asnieres sur 
Seine, 5Private practice, Courbevoie, France

Aims: Fatigue fractures (FF) were first described by Breithauf in 
1855. Since then, these fractures have remained identical with re-
gard to their diagnosis, localisation, evolution and treatment. To 
identify risk factors predisposing to a fatigue fracture in a popula-
tion monitored in a rheumatologist’s general practice.
Methods: Rheumatologists of Ile de France (France) proposed 
a questionnaire to their patients presenting with a FF during a 
consultation.
Results: 47 questionnaires were collected by rheumatologists 
from Hauts-de-Seine (92), Paris (75) and Val de Marne (94). 
78.7% of patients were females, mean body mass index was nor-
mal for both sexes. Mean age at occurrence was 55 for a mean 
menopausal age of 48.2. Diagnosis was established by radiog-
raphy in 25% of cases, by MRI in 25%, and by scintigraphy in 
32%. Risk factors: 70% of patients had no sporting activity or less 
than 1 hour of walking weekly. (in contradiction with previous 
FF descriptions). Walking is the major triggering factor. Alcohol, 
smoking, anorexia, corticosteroids or other treatments were not 
significant. All fracture sites are conceivable but the foot is the 
most affected one. Lower limbs examination revealed 72% of foot 
fractures out of which 53% were metatarsal . Previous fractures 
were described in 1/3 of cases, involving the fibula, tibia, femur, 
pelvis, upper limb, trunk (ribs and vertebrae (spondylolisthesis)). 
The most commonly used treatment is relief of the load. Bio-
chemical investigations have shown no marked abnormalities, vi-
tamin D is normal at an average level of 30 ng / ml. PTH is normal 
despite insufficient calcium intake, lower than 1 g/d in 62% of 
cases. Bone densitometry showed: lumbar rachis osteopenia in 
50% of cases, osteoporosis in 32%, osteopenia at the femoral neck 
in 53.6%, femoral neck osteoporosis in 18%. Results strongly raise 
the question of implementing treatment.
Conclusions: Description of FF has not changed since 150 years. 
The major advent of densitometric investigation, revealing os-
teopenia in 50% of cases, emphasizes the necessity to look for 
an indication for antiosteoporosis treatment. The other identified 
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factor is a deficit in calcium intake (62%) to be compensated by 
calcium-vitamin supplementation.
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P293 - EVALUATION OF PATIENT PAIN BY A  
RHEUMATOLOGIST IN GENERAL PRATICE
X. Grapton 1,*, D. Leclere 2, L. Poulain 3, P. Lemesle 4, P. Renard 5 on 
behalf of RHUMA CREER 92
1Private practice, Colombes, 2Private practice, Suresnes, 3Private 
practice, La Garenne Colombes, 4Private practice, Asnieres sur 
Seine, 5Private practice, Courbevoie, France

Aims: Pain is the main reason for a rheumatology consultation. 
The aim of this study is to analyse the reactions of the physician, 
his practice and actual experience with regard to pain experi-
enced by his patients.
Methods: 15 Rheumatologists responded to a previously devel-
oped questionnaire and gave their impressions.
Results: Rheumatologists were between 40 and 60 years old, 52% 
were female, all were in private practice. In over 70% of cases they 
estimate that the patients are not clear when explaining site, type, 
severity or duration of their pain, or where they can obtain dia-
lectic assistance (72%). The abundance of details irritates them 
(33%). Physician takes into account the grimaces and moan. By 
means of the presentation of the pain, the physician learns about 
the psychological profile of his patient (80%). He listens more and 
is sympathetic if the pathology described is severe taking more ac-
count of physical suffering than mental. 100% of the rheumatolo-
gists show comprehension, 80% empathy, but 73% discourage-
ment. The factors influencing their reactions to pain are ranked as 
follows: self-professional experience, ethics, relationship with the 
patient, emotional feelings, education level. Patient puts off man-
aging his pain and 92% of rheumatologists believe self-medica-
tion is legitimate, irritatingly delays consultation (75%). Internet 
consultation is normal (67)%, and recourse to other medicines is 
acceptable (60%). He thinks that the psychological profile of the 
patient affects the perception of pain, as well as the professional 
or familial context, but not age. Rheumatologists redefine the de-
bate if necessary and always remain the decision maker relating 
to requests for treatments or investigations. Finally, more than 
67% of patients expect from the rheumatologist: relief, diagnosis 
and attention, but not prevention or compassion.
Conclusions: If pain prompts a rheumatology consultation, this 
is poorly clarified by the patient. The handicap, as well as the psy-
chological, social and professional repercussions are fully taken 
into account by the physician who is understanding and empa-
thetic. His experience and ethics control his attitude and allow 
him to fully meet the expectations of his patient.
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P294 - FRACTURES ANALYSIS IN JUVENILE IDIOPATHIC 
ARTHRITIS CHILDREN
M. M. Kostik 1,*, M. V. Moskalenko 2, G. S. Demin 2, M. A. Pacho-
mova 3, A. A. Klyushina 4, L. A. Scheplyagina 5, V. I. Larionova 3

1Hospital Pediatry, 3Molecular Diagnostics, State Pediatric Medi-
cal Academy, 2Molecular diagnostics, 4Molecular Diagnostics, 
“Gene”, Ltd, 2Molecular diagnostics, 4Molecular Diagnostics, Fed-
eral Center of Heart, Blood and Endocrinology, Saint-Petersburg, 
5Federal Scientific and Clinical Center of Pediatric Haemotology, 
Oncology and Immunology, Moscow, Russian Federation

Aims: Today there are no definition fracture predictors in chil-
dren, unlike adults. To research fractures frequency among ju-
venile idiopathic arthritis (JIA) children and to detect fracture 
markers.
Methods: We included 184 JIA children, 77 boys and 112 girls. 
Bone mineralization parameters were detected by dual-energy 
X-ray absorptiometry of lumbar spine L1-L4. Bone biochemical 
markers were osteocalcin, C-terminal telopeptides, parathyroid 
hormone (PTH), Са, Са++, Р, total alkaline phosphatase (TAP) 
activity. We have detected ApaI-, TagI-, BsmI- restriction length 
polymorphism assay (RLPA) of vitamin D (VDR) receptor gene, 
Hind III marker of osteocalcin gene, Sp I marker of I type col-
lagen Iα chain (ColIαI), BclI marker of glucocorticoid receptor 
gene (GCR).
Results: Fractures of different localizations were detected in 25 
children (13,2%), in 17,0% of girls and 7,8% of boys. We have no 
revealed differences in bone mineralization parameters between 
children with and without fractures. Also we have no detected 
differences due to glucocorticoids administration in JIA children. 
Girls with fractures had significantly higher arthritis activity 
parameters, such as, swollen joints count (р=0,001), leucocytes 
count (р=0,025), thrombocytes count (р=0,045), and bone meta-
bolic markers, such as, TAP activity (р=0,008) and PTH (р=0,03) 
than girls without fractures. Boys with fractures had significant 
lower arthritis activity parameters, such as, tender joints count 
(р=0,007) and swollen joints count (р=0,0002), Ritchie articular 
index (р=0,04), visual-analog score (р=0,03), СRP level (р=0,017). 
Boys with fractures had significantly frequent H allele of HindIII 
osteocalcin gene polymorphism.
Conclusions: We have revealed that fractures in girls were associ-
ated with high arthritis inflammatory activity and high levels of 
PTH and TAP activity and in boys with low arthritis inflamma-
tory activity and H allele presence of HindIII polymorphic osteo-
calcin gene.

Disclosure of Interest: None Declared



S 112 Osteoporos Int (2010) 21:[Suppl1]S25–S388

1 C

P295 - A NOVEL MUTATION OF TGF-Β1 IN  
CAMURATI-ENGELMANN DISEASE: GENOTYPE- 
PHENOTYPE CORRELATION AND MEDICAL  
MANAGEMENT
V. Barbaro 1,*, G. Marcucci 1, A. Gozzini 2, S. Fabbri 2, C. Mazzotta 

2, M. Rossi 1, G. Forti 1, M. Brandi 2, M. de Feo 1

1Endocrinology Unit, Department of Clinical Pathophysiology, 
2Unit of Metabolic Bone Diseases, University of Florence, Flor-
ence, Italy

Aims: Camurati-Engelmann disease (CED) is a rare autosomal 
dominant craniotubular dysplasia characterized by hyperostosis 
and sclerosis of the diaphyses of the long bones and the skull. It is 
caused by activating mutations in transforming growth factor β-1 
(TGFB1), on 19q13.1-q13.3, that have been shown to stimulate 
bone formation, suppress bone resorption and inhibit muscle and 
fat development. The extreme variability in phenotypical expres-
sion makes it difficult to detect possible genotype-phenotype cor-
relation.We report the clinical experience in an old male patient 
(now 34 years old) affected by CED with an ex-novo mutation of 
TGFB1 on exon 7 (Pro375Arg), in heterozygosis, not described 
in the literature.
Methods: To reduce severe pain in the extremities, easy fatigabil-
ity and muscle weakness, he had been treated with a daily dose 
of deltacortene 25 mg from 4 to 13 years old, with clinical remis-
sion. Symptoms again occurred after nine years. The patient had 
high level of inflammatory index and bone turnover. Total body 
radiography and cranial TC showed the classical signs of CED: 
gross thickening of skull and of the cortex of the diaphyses of long 
bones of extremities with areas of sclerosis and osteolysis. Audio-
gram showed a bilateral hypacusia caused by stenosis of internal 
and medium ear cavity. He presented also hypothyroidism and 
hypogonadism. He is followed by dermatologists for the presence 
of multiple atypical naevi, with progressive increasing in number 
in the past five years, an occurrence never reported in patients 
described so far.
Results: After a first attempt with FANS therapy, for the persist-
ence of symptomatology, he was treated with monthly cycles of 
metilprednisolone ev (1.5 mg) for eight years. He had a great re-
lief from pain, but inflammatory index never normalised. At 28 
years old the bone and muscular pain increased, so the frequency 
of corticosteroid infusion was increased, substituted, when he 
was 33, by deltacortene 25 mg/day p. os, reduced after five months 
to 20 mg/day. In the past three years the patient started vitamin D 
supplementation and one year ago i.v. ibandronate cyclical thera-
py. Relief of pain and normalization of inflammatory indices only 
occurred in the past eight months.
Conclusions: A novel activating mutation in exon 7 of TGFB1 
gene has been found in this patient affected by a classical presen-
tation of the disease, and a not yet reported occurrence of multi-
ple atypical naevi. The difficulties in life-long needed treatment of 
CED are discussed.
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P296 - A MULTIGENIC COMBINATION OF POLYMOR-
PHISMS WITHIN ESR1, ESR2, FSHR, CYP19A1, NRIP1 AND 
BMP15 GENES ARE ASSOCIATED WITH THE BONE MIN-
ERAL DENSITY AT HIP IN SPANISH POSTMENOPAUSAL 
WOMEN
R. Sánchez-Borrego 1,*, N. Mendoza Ladrón de Guevara 2, F. 
Vázquez Fernández 3, F. Quereda Seguí 4, J. Malde 2, J. Presa 2, F. 
Morón 5

1Obst/Gin Women’s Health, Diatros Clínica de Atención a la 
Mujer, Barcelona, 2Obst/Gin, Universidad de Granada, Granada, 
3Obst/Gin, Clínica Ceoga, Lugo, 4División de Ginecología, Uni-
versidad de Alicante, Alicante, 5Obst/Gin, Neocodex, Sevilla, 
Spain

Aims: Looking for markers related to osteoporosis, we have ana-
lyzed single nucleotide polymorphisms (SNPs) located in genes 
related to the estrogen pathway.
Methods: A multicentric study with 1980 unrelated postmeno-
pausal women was carried out. Complete clinical data, femoral 
densitometry and peripheral blood were obtained from partici-
pants in order to determinate candidate gene polymorphism. To 
perform the genotyping of the markers we employed LightCy-
clerTM (Roche Diagnostics) and pyrosequencingTM technologies. 
We are evaluating if the simultaneous presence of 11 polymor-
phisms in 6 genes (FSHR, ESR1, ESR2, NRIP1 and CYP19A1) de-
termines a lower or higher risk of suffering the disease. We have 
studied 13 digenic and 10 trigenic possible epistatic interactions 
between the most osteopenic genotypes. 
Results: The digenic interactions which resulted statistically sig-
nificant were: 

- CYP19A1 rs10046 DD/BMP15 rs3897937 GG combined 
genotype: T-score= -1.36±0.86, p= 0.04.

- ESR2 rs4986938 GA/BMP15 rs3810682 GG combined geno-
type: T-score= -1.45±0.77, p= 0.04.

- NRIP1 rs2229741 AA/BMP15 rs3897937 GG combined gen-
otype: T-score= -1.74±0.93, p= 0.03.

The multilocus analysis which resulted statistically significant 
were:

- ESR2 rs4986938 GA/NRIP1 rs2229741 AA/BMP15 rs3897937 
or rs3810682 GG combined genotype: T-score= -2.32±0.91, p= 
0.02.
Conclusions: This study indicates that multilocus interaction into 
estrogen related genes may play a major role in postmenopausal 
hip osteoporosis. According to our data, epistatic interaction of 
ESR2, NRIP1 and BMP15 alleles seems to be the most likely to 
predispose to a hip osteoporosis. However, we will need more 
studies about these complex genes in order to establish a clear cut 
relation with hip osteoporosis.
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P297 - THE RELATIONSHIP BETWEEN POLYMORPHISM 
OF PEROXISOME PROLIFERATOR ACTIVATED  
RECEPTOR GAMMA (PPARΓ) GENE AND OSTEOPOROSIS 
IN AGED MALE IN CHINESE POPULATION
G. Chen 1,*, L. Lin 2, X. Lin 1, J. Liang 1

1Fujian Provincial Hospital, Fujian, 2Fujian Provincial Hospital, 
Fuijan, China

Aims: To study the relationship between the single nucleotide 
polymorphisms of exon 6 C161→T of peroxisome proliferators ac-
tivated receptor γ (PPARγ) gene and osteoporosis in aged male.
Methods: Genomes DNA were extracted from peripheral white 
blood cells and PCR-RFLP was used to analyze the gene frequen-
cy distribution in non osteoporosis (NOP)group and osteoporo-
sis (OP)group in old male. Bone mineral density of lumbar and 
the upper thighbone (triangle of big rotor, neck of thighbone and 
Ward’s) were measured by dual energy X-ray absorptiometry. Se-
rum osteocalcin were measured by ELISA.
Results: The exon6 of PPARγ have three genotype(CC,CT and 
TT).The distribution frequency of genotype accord with Hardy-
Weinberg law. The gene frequency of T allele in osteoporosis were 
higher than that in non osteoporosis . Compare with the control 
group, OP have a lower level of serum bone gla protein and bone 
mineral density. The bone mineral density in the genotype of CT 
and TT were lower than that in the genotype of CC.
Conclusions: Our study shows the SNP of 6th exons of PPARγ 
may relate to osteoporosis in old males. T allele of PPARγ may be 
a impressionable factor of osteoporosis in old males. PPARγ may 
be a candidate gene of osteoporosis in old males.
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P298 - THE CUMAGAS-OSTEO DATABASE INFORMATION 
SYSTEM FOR CATALOGUING AND META-ANALYZING 
GENETIC ASSOCIATION STUDIES IN OSTEOPOROSIS: 
DEMONSTRATION USING GENES IN FOCAL ADHESION 
PATHWAY
C. Doxani 1,*, E. Zintzaras 1, 2, T. Karahalios 3, D. Ziogas 1, A. 
Kastanis 1, I. Dahabre 2, A. Papathanasiou 1

1department of Biomathematics, 3department of Orthopaed-
ics, University of Thessaly School of Medicine, Larissa, Greece, 
2Center for Clinical Evidence Synthesis, Institute for Clinical 
Research and Health Policy Studies, Tufts Medical Center, Tufts 
University School of Medicine, Boston, United States

Aims: The number of genome-wide association studies (GWAS) 
and candidate-gene association studies (GAS) in osteoporosis is 
increasing rapidly. These studies have implicated many gene path-
ways such as the focal adhesion (FA) pathway genes. In order to 
catalogue the data from GWAS and GAS and to provide evidence 
of association in osteoporosis, we developed CUMAGAS-OSTEO 
(http://biomath.med.uth.gr), a web-based information system 
which allows the retrieval and cumulative synthesis of the data 
with the capability of update. 
Methods: Currently, CUMAGAS-OSTEO includes data from 
genes involved in the FA pathway and considers binary pheno-
type. The data were originated from studies identified by system-

atically searching PubMed and HuGE Navigator. In synthesizing 
the data, the random effects pooled odds ratio (OR) for the allele 
contrast, the recessive and dominant models were calculated and 
the heterogeneity between studies was examined. The genotype 
distribution of controls was tested for Hardy-Weinberg equilib-
rium (HWE). The differential magnitude of effect in large versus 
small studies was checked using Harbord’s test.
Results: Thirty five studies for six variants of COL1A1 gene were cat-
alogued and were synthesized (G2046T, G-1997T and -1663indelT, 
more than three studies) in CUMAGAS-OSTEO. All studies were 
underpowered (<50%) and in all studies, the controls conformed to 
the HWE (P≥0.05). The allele contrast for variants G2046T and G-
1997T produced significant association: OR=1.65 (1.31-2.08) with 
large heterogeneity I2=74% and OR=1.38 (1.05-1.81) with lack of 
heterogeneity I2=0%, respectively. The variant -1663indelT showed 
lack of heterogeneity and non significant association. The recessive 
and dominant models followed similar pattern of results as the al-
lele contrast. For the most popular variant (G2046T, 23 studies), 
the Horbold test was significant and the cumulative meta-analysis 
showed a trend of association as evidence accumulates.
Conclusions: CUMAGAS-OSTEO would be a useful tool for cur-
rent genomic epidemiology research in the field of osteoporosis. 
CUMAGAS–OSTEO is expanded to other gene pathways includ-
ing GAS and GWAS and will be updated. 
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P299 - VITAMIN D RECEPTOR GENOTYPE BB IS ASSOCI-
ATED WITH YOUNG AGE IN INDIAN PATIENTS WITH 
PRIMARY HYPERPARATHYROIDISM
S. Gupta 1,*, S. D. Singh 1, A. Agarwal 2, R. D. Mittal 3, M. M. God-
bole 1

1Endocrinology, 2Endocrine surgery, 3Urology, Sanjay Ghandhi 
PGI, Lucknow, India

Aims: Polymorphisms in the Vitamin D receptor (VDR) gene af-
fects the clinical and bone densitometric parameters in primary 
hyperparathyroidism (PHPT). We studied VDR polymorphism 
(Bsm1, Taq1, and Apa1) in Indian subjects with PHPT and its 
influence on clinical and biochemical parameters and BMD.
Methods: VDR alleles (Bsm1, Taq1, and Apa1) were examined in 
30 Indian patients with sporadic primary hyperparathyroidism 
and compared with a normal age-matched population.
Results: We did not find any differences in the frequencies of the 
VDR genotypes between PHTP patients and the controls. The 
distribution of Bsm1 polymorphism in the PHPT group was: Bb 
60.4%, BB 5.3% and bb 34.3%. The age of the patients was signifi-
cantly lower (29±12 yrs) in bb genotype than in BB/Bb genotype 
(50±14, 39±11 yrs). In the PHPT group, no statistical association 
was found between different allelic distribution and total calcium, 
serum PTH, gland weight, and ALP. There was no influence of 
VDR on bone density at hip, lumbar spine and proximal forearm
Conclusions: In PHPT patients, amongst the VDR alleles, there 
was a trend towards a higher prevalence of the polymorphic site 
Bsm. The age is significantly lower in bb genotype
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P300 - VITAMIN D RECEPTOR GENE VARIABILITY AS A 
FACTOR INFLUENCING BONE MINERAL DENSITY IN 
PEDIATRIC PATIENTS
E. Jakubowska-Pietkiewicz 1,*, W. Młynarski 2, I. Klich 2, W. Fend-
ler 2, D. Chlebna-Sokół 1

1Dept of Pediatrics Propedeutics and Bone Diseases, 2Dept of 
Pediatrics Oncology Hematology and Diabetes, Medical Univer-
sity of Lodz, Lodz, Poland

Aims: To determine the relationship between the polymorphism of 
vitamin D receptor gene and the bone mineral density in children.
Methods: The study group consisted of 395 children aged 6 to 
18 years. All patients underwent genotyping using the PCR-
RFLP method within polymorphic loci BsmI (rs1544410), FokI 
(rs2228570), ApaI (rs7975232) and Taq I (rs731236) of the VDR 
gene. The BMD (g/cm2, Z-score) and BMC (g, Z-score) by DXA 
method, as well as Z-scores of the BUA, SOS and Stiffness ultra-
sonic parameters were evaluated. Based on densitometry results, 
children were divided into 3 groups: I - Z-score±1.0; II - Z-score 
from -1.1 to -2.0; and III - Z-score <-2.1. A control group num-
bering 294 children was used for the purpose of allele frequency 
comparisons.
Results: The occurrence of studied polymorphism alleles in the 
control group did not significantly differ from the values expected 
according to the Hardy-Weinberg equilibrium (p values: 0.1224 
for BsmI; 0.5958 for TaqI; 0.0817 for ApaI; and 0.8901 for FokI). 
ApaC (a) allele carrier status in group III children was associ-
ated with an increased BMD (x=0.8 vs. 0.69, p=0.0296) and BMC 
value (x=28.76 vs. 22.14, p=0.0565) in spine projection results, 
Stiffness (x=-1.12 vs. -1.91, p=0.0347) and SOS (x=-1.43 vs. -
2.27, p=0.0319) ultrasonic parameters. In group II, significantly 
increased SOS values (-1.13 vs. -1.73, p=0.0378) were noted in 
FokT (f) carriers.
Conclusions: The presence of ApaC (aa) and FokT (ff) polymor-
phisms favours a higher bone mass and better bone structure (de-
creased bone mass loss) in the analysed group.
Acknowledgement: The study was partly financed by Ministry 
of Science and Higher Education grant N0 40605031/1860 Wo-
jciech Mlynarski and Wojciech Fendler received support from the 
TEAM program of activity 1.2 of the Innovative Economy Op-
erational Programme coordinated by the Foundation for Polish 
Science.

Disclosure of Interest: None Declared

P301 - IS THE VDR POLYMORPHISM A FACTOR OF BONE 
FRACTURES RISK IN CHILDREN?
E. Jakubowska-Pietkiewicz 1,*, W. Młynarski 2, I. Klich 2, W. Fend-
ler 2, D. Chlebna-Sokół 1

1Dept of Pediatrics Propedeutics and Bone Diseases, 2Dept of 
Pediatrics Oncology Hematology and Diabetes, Medical Univer-
sity of Lodz, Lodz, Poland

Aims: Genetic factors, such as Vitamin D Receptor gene (VDR), 
contribute to 75-80% of likelihood of fractures in children. The 
study investigated the relationship between VDR gene variability 
and incidence of fractures in children.

Methods: The study group numbered 395 children aged 6-18 
years. All patients underwent genotyping by PCR-RFLP method 
within polymorphic loci BsmI (rs1544410), FokI (rs2228570), 
ApaI (rs7975232) and TaqI (rs731236) of the VDR gene. A con-
trol group of 294 children was used for allele frequency compari-
sons. In 161 individuals a detailed medical history concerning 
fractures has been collected and the following examinations were 
performed: densitometric examination (DXA) and bone turnover 
markers measurements (osteocalcin and Ntx). Analysis of factors 
associated with risk of fractures was performed using backward, 
stepwise multivariate logistic regression. Variables tested were: 
clinical factors standardized for sex and age where appropriate, 
VDR polymorphism genotypes and concentrations of bone me-
tabolism markers.
Results: Analysis showed that the variables associated with oc-
currence of bone fractures were: concentration of osteocalcin 
(OC) and Z-score of total bone mineral density (BMDt) with bor-
derline significance. Odds Ratios (ORs) for specific parameters 
were 1,01 (95%Confidence Interval 1,00-1,02) for osteocalcin, 
(p=0,006) and 0,66 (95%CI 0,42-1,03; p=0,07) for Z-score BMDt. 
In subgroup analysis of patients with low bone mass, factors as-
sociated with fractures were: osteocalcin (p=0,04) and carriage of 
BsmI G (b) (p=0,07) and ApaI C (a) alleles (p=0,08). Odds Ratios 
equalled 1,01 (5%CI 1,00-1,02) for OC, 0,29 (95%CI 0,07-1,14) 
for BsmI G plus and 2,13 (95%CI 0,91-4,99) for ApaI C plus.
Conclusions: 1. Increase of BMDt for one standard deviation in 
group of examined children reduced the odds of fracture by 41%, 
but an increase of OC by 1 increased risk of bone fracture by 1%.

2. Allele BsmI G(b) was associated with lower risk of bone 
fractures, while ApaI C (b) allele promoted a higher risk of bone 
fracture in children with low bone mass. 
Acknowledgement: Wojciech Mlynarski and Wojciech Fend-
ler received support from the TEAM program of activity 1.2 of 
the Innovative Economy Operational Programme coordinated 
by the Foundation for Polish Science. The study was partly fi-
nanced by Ministry of Science and Higher Education grant N0 

40605031/1860
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P302 - THE EFFECT OF VITAMIN D RECEPTOR GENE 
POLYMORPHISMS IN THE BONE MINERAL DENSITY OF 
POSTMENOPAUSAL WOMEN STRATIFIED BY CALCIUM 
INTAKE
G. P. Lyritis 1,*

1Laboratory for the Research of the Musculoskeletal System ‘Th. 
Garofalidis’, University of Athens, School of Medicine, Athens, 
Greece

Aims: The investigation of the effect of common vitamin D recep-
tor (VDR) gene polymorphisms in bone mineral density (BMD) 
of Greek postmenopausal women based on their calcium intake.
Methods: Healthy postmenopausal women (n=578) were recruit-
ed for the study. Exclusion criteria included any known disease 
and medication affecting bone metabolism. BMD of the lumbar 
spine and hip was measured using the Dual-Energy X-ray Ab-
sorptiometry method (Lunar DPX-MD). Weight and height were 
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measured and data concerning medical and medication history 
were collected. Assessment of dietary calcium intake was per-
formed with multiple 24-hour recalls (including enriched foods 
but not calcium supplements). Genotyping was performed for the 
BsmI, TaqI and Cdx-2 polymorphisms of the VDR gene using the 
iPLEX Gold assay (Sequenom Inc.). Statistical analysis was per-
formed in the total sample and in the two subgroups of calcium 
intake (based on the median value of the variable, 680mg/day).
Results: Polymorphisms were not associated with BMD, presence 
of osteoporosis or presence of osteoporotic fracture in the total 
sample. In the group of low calcium intake (<680mg/day), all poly-
morphisms were associated with unadjusted BMD of the lumbar 
spine (p<0.05), but not with hip BMD. Specifically, the minor alle-
les B, t and A of BsmI, TaqI and Cdx-2 polymorphisms respective-
ly were associated with lower spine BMD. Following adjustment 
for potential covariates (age, weight, height), only the association 
of Cdx-2 polymorphism with spine BMD remained statistically 
significant (p=0.025). In this group, BsmI and TaqI polymor-
phisms were associated with the presence of osteoporosis (odds 
ratio=2.180, 95%CI=1.084-4.387, p-value=0.028 for B allele, odds 
ratio=2.321, 95%CI=1.131-4.765, p-value=0.021 for t allele). In the 
group of higher calcium intake (>680mg/day) no significant differ-
ences were observed within the genotypes for all polymorphisms.
Conclusions: The effect of VDR gene in BMD and osteoporosis 
risk is significant in women with low calcium intake, while its im-
pact is masked in higher calcium intakes. This result emphasizes 
the significance of adequate calcium intake in postmenopausal 
women, given that it exerts a positive effect on bone mineral den-
sity even in the presence of negative genetic background.
Acknowledgement: Maria Stathopoulou is scholar of Greek State 
Scholarships Foundation.
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P303 - INTERRELATION BETWEEN BONE MINERAL 
DENSITIES AND LIPIDS PROFILE IN POSTMENOPAUSAL 
WOMEN
V. Povoroznyuk 1,*, O. Nishkumai 1

1Institute of Gerontology AMS Ukraine, Kyiv, Ukraine

Aims: Menopause is the special period in women’s life when 
many physiological changes develop, for example, dislipidemia, 
atherosclerosis, decrease BMD. In menopause atherosclerosis and 
osteoporosis develop simultaneously. Typical for this period is the 
increase in frequency of ischemic heart diseases and myocardial 
infarction. The risk factors including atherogenic dyslipidemia, 
insulin resistance, smoking, low physical loading are common for 
development atherosclerosis and osteoporosis.
Methods: In Department of Clinical Physiology and Pathology 
of Locomotor Apparatus, Institute of Gerontology AMS Ukraine 
52 women aged 41-82 (average age is 63,96±9,5) were subdi-
vided into groups based on duration postmenopause period: I 
group (n=17)- till 10 years; II group (n=17) — 10-19 years; III 
group(n=18)- 20 and more years. Bone mineral density (BMD) 
was determined by means of Dual-energy X-ray absorptiometer 
“Prodigy” (GE Medical systems). Serum total cholesterol(Chol), 
triglyceride levels(Tr), low-density lipoprotein cholesterol (LDC), 

low serum high-density lipoprotein cholesterol (HDC), very low-
density lipoprotein cholesterol(VLDC) were performed.
Results: The results showed on weakly positive correlation be-
tween whole dates of BMD and lipids profile dates in patients of 
I group; strong negative correlation between Chol and Z-score 
of Femur neck (r=-0,7; p=0,002), BMD Femur neck and Chol 
(r=-0,49, p=0,04); LDC and BMD Femur neck in II group (r=-
0,5; p=0,03); LDC and Z-score of Femur neck (r=-0,7; p=0,003) 
and strong positive correlation between whole dates of BMD and 
atherogenic lipids profile dates in III group: BMD Femur neck 
and LDC (r= 0,73; р=0,001); BMD Total body and LDC (r=0,58, 
p=0,01); BMD Femur neck and Tr (r= 0,73; р=0,001); BMD ra-
dius UD and Tr (r= 0,85; р=0,0001).
Conclusions: The results point to necessity prescribe the hypoli-
pidemic treatment in women II group.
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P304 - ALENDRONATE TREATMENT MARKEDLY  
IMPROVES IMPLANT OSSEOINTEGRATION 
T. Brennan 1, L. Maimoun 1, R. Rizzoli 1, P. Ammann 1,*

1Division of Bone Diseases, University Hospital and Faculty of 
Medicine, Geneva, Switzerland

Aims: Metallic implant osseointegration begins with a phase of 
bleeding and inflammation and then of bone resorption around the 
implant which is followed by a phase of bone formation. Bisphos-
phonates inhibit bone resorption. The aim of the present study was 
to investigate the efficacy of alendronate to modify osseointegra-
tion, in order to better understand the underlying mechanisms.
Methods: We measured the resistance to pull-out of 1 mm diam-
eter titanium rods implanted into the proximal tibia of 6 month-
old female rats. The titanium implants, sandblasted and acid-
etched along the surface of non threaded part, were inserted into 
both tibias and the rats received alendronate orally (18 ug/kg/d, 
2/7 days, n=15) or vehicles (n=15) for 8 weeks. The tibias were 
then removed for microCT and resistance to implant pull-out was 
tested by recording the maximal force necessary to completely 
loosen the implant (group A). In a second series of experiments 
(group B) bone microCT around the implant was investigated at 
time 0, 4 and 16 weeks after implantation. All results are expressed 
as means±SEM (n). Significance of differences were (* p<0.05 vs. 
control and # p<0.05 vs. basal).
Results: (A) Alendronate treatment significantly improved im-
plant osseointegration as compared to the controls increasing 
pull-out force (+48.9%*), positively influenced microarchitec-
ture: trabecular bone volume (BV/TV±) +36.2%* and bone im-
plant contact (BIC) +19.2%*. (B) Micro-architecture around the 
implant was similar to control bone after 4 weeks. In contrast al-
endronate improved these parameters already by 4 weeks.

Week  0 4 16
BV/TV Control 42.8±4.6 (9) 44.0±2.4 (10) 40.2±4.5 (10)
BV/TV Alendronate  57.7±2.6 (13)*# 53. ±.9 (8) *#
BIC Control 70±4 (9) 82±2 (10)* 73±5 (10)
BIC Alendronate  94±1 (13) *# 91±1 (8) *#
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Conclusions: In conclusion, alendronate treatment improved the 
early osseointegration of titanium implants improving the micro 
architecture in the vicinity of the implant. These current results 
support benefits of alendronate in orthopaedic and dental surgery 
to enhance osseointegration.
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P305 - PTH EFFECTS ON BONE ARE ATTENUATED IN 
PROTEIN MALNOURISHED RATS 
P. Ammann 1,*, G. Zacchetti 1, J. Gasser 2, R. Rizzoli 1

1Division of Bone Diseases, University Hospital and Faculty of 
Medicine, Geneva, 2Novartis, Basel, Switzerland

Aims: PTH is registered for the treatment of severe osteoporosis. 
Osteoporotic elderly frequently suffers from protein malnutri-
tion, which is associated with low serum IGF-1 level. Since there 
is a relation between IGF-I and PTH action on bone, we investi-
gated whether the administration of PTH has similar action on 
bone strength under low and normal protein intake.
Methods: Six months old female rats were fed an isocaloric diet 
containing 2.5% (low-protein, LP) or 15% casein (normal protein, 
NP) for 3 weeks. Then rats in each diet group were treated with 5 
or 40μg/kg PTH daily, or with vehicle for 4 weeks. At the end of 
treatments rats were sacrificed; proximal tibia was used for μCT 
analysis and for axial compression testing. Blood was collected 
for dosage of IGF-I and markers of bone turnover. Values are ex-
pressed as mean±SEM, significance of differences was performed 
using an Anova (*p<0.05, **p<0.0001).
Results: 

15% casein 2.5% casein
vehicle 5µg/kg  

PTH
40 µg/kg PTH vehicle 5µg/kg 

PTH
40 μg/kg 
PTH

Load 
(N)

166.9±15.6 259.2±23.9* 328.0±26.8** 191.4±16.9 199.3±17.1 275.2±24.9*

BV/
TV(%)

0.16±0.02 0.24±0.01* 0.36±0.03** 0.12±0.01 0.2±0.02* 0.27±0.03**

SMI 2.15±0.16 1.34±0.10* 0.29±0.23** 2.36±0.14 1.57±0.12* 1.06±0.25**

PTH treatment increased BV/TV and reduced Structure Model 
Index in rat fed a NP or a LP diet. The improvement of bone 
microarchitecture in NP fed rats was significant at both 5 and 
40μg/kg PTH whereas in LP fed rats only at 40μg/kg PTH. Bone 
strength followed a similar trend. Osteocalcin levels (bone forma-
tion) were increased by PTH treatment in rat fed a NP or a LP 
diet (+170%vs +191%) but deoxypiridinoline levels (bone resorp-
tion) were increased only in animal fed a LP diet (0% vs. +154%). 
Plasma IGF-I was significantly decreased in rat fed a LP diet and 
was not affected by PTH treatment.
Conclusions: Despite a low protein intake and low IGF-I plasma 
level, PTH is able to stimulate bone formation. These results in-
dicate that PTH effects on bone are attenuated in protein mal-
nourished rats.

Disclosure of Interest: None Declared

P306 - BONE MINERAL DENSITY IN BERARDINELLI-SEIP 
CONGENITAL LIPODYSTROPHY 
A. Oliveira-Filho 1,*, P. Medeiros 2, A. Nunes 3

1Curimatau Health Consortium, Cuite, 2UFCG, PB, 3UFRN, Na-
tal, Brazil

Aims: Aim: This communication reports four distinct cases of Be-
rardinelli-Seip syndrome, followed during six years, and reviews 
the literature with special emphasis on the bone density findings. 
Berardinelli-Seip Congenital Lipodystrophy (BSCL) is a rare au-
tosomal recessive disease that is characterized by almost complete 
absence of adipose tissue, muscular appearance, organomegaly, 
hypertriglyceridemia and severe insulin resistance since birth. 
Bone manifestations of this syndrome have been documented but 
are usually overshadowed by the severe metabolic alterations.
Methods: Methods: Anthropometric, body composition, and 
bone mineral density (BMD) measurements were made, and in-
sulin, leptin, free testosterone, estradiol, IGF-I, LH, FSH, bone re-
modeling markers were measured. Pituitary, thyroid, suprarenal 
and gonadal hormonal functional studies were normal.
Results: Results: Patient 1, a 13-years-old girl, presenting diabe-
tes for four years, hepatomegaly, fatty liver, splenomegaly, pulmo-
nary valvular stenosis, paternal uncle presenting same phenotype, 
showed lumbar spine BMD 1,184g/cm2(Z-score 1.0). Patient 2, a 
8 year-old boy, diabetic onset at 7 years-old, fatty liver, hyperlipi-
demia, no cardiac findings, lumbar spine BMD 0.815 g/cm2. Patient 
3, a 26 year-old woman, diabetes onset at 11 years-old, presenting 
fatty liver, hepatomegaly, kidney enlargement, urolithiase, umbilical 
hernia, acanthosis nigricans, severe hyperlipidemia, lumbar spine 
BMD 1.347 g/cm2 Patient 4: a 23 year old woman, acanthosis nigri-
cans, hirsutism, phlebomegaly, hepatomegaly, BMD 1.268 g/cm2 .
Conclusions: Conclusion: These cases illustrate the heterogeneity 
of the phenotype that may occur in Berardinelli patients. Further-
more, in accordance with previous studies, our findings point to 
a slight involvement of the bone metabolism in this insulin resist-
ant patients. The BMD protective factor is not clear. The interac-
tion between the fat-related endocrine system and bone seems to 
be complex and may involve local putative effect of insulin and 
leptin on bone, enhanced IGF sensitivity, or increased local pro-
duction of IGFs. Other studies are necessary to clarify these is-
sues. FAPESQ/CNPq 010/04
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P307 - RELATIONSHIP BETWEEN BONE MINERAL  
DENSITY, LEAN BODY MASS, VITAMIN D STATUS AND 
PARATHYROID HORMONE IN POSTMENOPAUSAL 
WOMEN: A PROSPECTIVE STUDY
M. M. Ardawi 1, 2,*, M. H. Qari 2, 3, A. A. Rouzi 2, 4

1Department of Clinical Biochemistry, 3Department of Hae-
matology, 4Department of Obstetrics & Gynecology, Faculty of 
Medicine, King Abdulaziz University, 2Center of Excellence for 
Osteoporosis Research, Jeddah, Saudi Arabia

Aims: To assess the relationship between bone mineral densi-
ty (BMD) and lean body mass, vitamin D and parathyroid hor-
mone (PTH) in Saudi postmenopausal women.



Osteoporos Int (2010) 21:[Suppl1]S25–S388 S 117

1 C

Methods: A total of 820 Saudi postmenopausal women liv-
ing in the Jeddah area were studied. Bone mass and lean body 
mass were measured by a dual-energy X-ray absorptiometry. 
Plasma 25-OHD and intact-PTH were measured together with 
biochemical bone turnover markers including [formation: serum 
osteocalcin (OC),bone-alkaline phosphatase (BAP);and absorp-
tion: C-telopeptide fragment of type 1 collagen (sCTx),and cross-
linked N-telopeptide type 1 collagen (sNTx)] and serum calcium, 
phosphate and magnesium. The relationship between bone mass 
and lean body mass and other variables were examined using 
univariate analysis by means of Chi-square test and multivariable 
analysis using multiple logistic regression. ANOVA was used to 
examine the differences among women according to quartiles of 
25-OHD values.
Results: Serum 25-OHD correlated with all skeletal sites in wom-
en studied except for the spine (r=0.19-0.36; P<0.05) BMD at sites 
enriched in cortical bone were 0.28-0.86 SD lower in the women 
with the lowest vitamin D quartile as compared with that in the 
highest quartile. After adjusting for intact-PTH, the magnitude 
of correlation between BMD and 25-OHD remained significant. 
After controlling for lean body mass the magnitude of these cor-
relations did not significantly change. After controlling for age 
and height, both lean body mass and intact-PTH contributed sig-
nificantly to BMD variation at all skeletal sites examined. Adjust-
ing for age, height, lean mass, PTH, 25-OHD did not show any 
significant residual contribution to BMD variation.
Conclusions: Vitamin D effects on BMD in postmenopausal 
women is largely mediated via variations of intact-PTH rather 
than that of lean body mass.

Disclosure of Interest: None Declared

P308 - PARATHYROID HORMONES RESPONSE TO  
VITAMIN D INSUFFICIENCY IN SAUDI  
POSTMENOPAUSAL WOMEN IN RELATION TO BODY 
COMPOSITION, BONE AND LIFESTYLE  
CHARACTERISTICS
M. M. Ardawi 1, 2,*, M. H. Qari 2, 3, A. A. Maimani 2, 4, A. A. Rouzi 

2, 5

1Department of Clinical Biochemistry, 3Department of Haema-
tology, 4Department of Radiology, 5Department of Obstetrics 
& Gynecology, Faculty of Medicine, King Abdulaziz University, 
2 Center of Excellence for Osteoporosis Research, Jeddah, Saudi 
Arabia

Aims: To assess the effect of vitamin D insufficiency in relation 
to parathyroid hormone (PTH) response, bone metabolism, body 
compositions and lifestyle characteristics among Saudi postmen-
opausal women.
Methods: A total of 724 Saudi postmenopausal women (> 50 
years) living in the Jeddah area were studied. Bone mineral den-
sity (BMD) and body composition were measured by dual-ener-
gy x-ray absorptiometry. Serum 25(OH)D and intact-PTH were 
measured together with biochemical bone turnover markers in-
cluding [formation: serum osteocalcin (s-OC), procollagen type 
1 N-terminal propeptide (s-PINP); and resorption: C-telopeptide 
fragment of type-1 collagen (s-CTX); and urinary cross-linked N-

telopeptide type 1 collagen (u-NTX)], serum insulin like-growth 
factor (IGF-1) and serum minerals. Women exhibiting vitamin D 
deficiency (serum 25(OH)D<50 nmol/L) were stratified by tertiles 
of serum intact-PTH: secondary hyperparathyroidism (SHPT) 
defined as those responded with intact-PTH values in the highest 
tertile; functional hypo-parathyroidism (FHPT) defined as those 
non-responding with intact-PTH values in the lowest tertiles, 
whereas women with serum intact-PTH levels in the mid-tertile 
were defined as having intermediate parathyroid status. 
Results: Serum 25(OH)D levels were significantly higher (P<0.01) 
in SHPT as compared with that of FHPT. Bone turnover markers 
were significantly increased and BMD [neck femur and spine (L1-
L4)] values were decreased in women with SHPT (P<0.05; each 
case). Women with SHPT were heavier (P<0.01) and had 21-
26% higher fat mass (P<0.001) than corresponding women with 
FHPT. Women with FHPT had lower serum magnesium values 
and higher IGF-1 levels. Using regression analysis, significant 
predictors of fat mass were serum-intact-PTH (r=0.231, P<0.01), 
s-OC (r=-0.117, P<0.05), and s-PINP (r=-0.112, P<0.01) with no 
effect of serum 25(OH)D.
Conclusions: Vitamin D deficiency (25(OH)D<50 nmol/L) is as-
sociated with variable PTH responses. The greater body and fat 
mass in women with SHPT as compared with FHPT suggested 
that PTH excess may contribute to fat accumulation in Saudi 
postmenopausal women with vitamin D deficiency.
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P309 - BONE’S STRUCTURAL DESIGN DETERMINES ITS 
OWN DECAY 
Å. Bjørnerem 1, 2,*, A. Ghasem-Zadeh 2, M. Bui 3, X. Wang 2, C. 
Rantzau 2, T. V. Nguyen 4, J. L. Hopper 3, E. Seeman 2

1Institute of Community Medicine, University of Tromso, 
Tromso, Norway, 2Endocrine Centre, Austin Health, 3Centre for 
MEGA Epidemiology, University of Melbourne, Melbourne, 4Os-
teoporosis and Bone Biology Program, Garvan Institute of Medi-
cal Research, Sydney, Australia

Aims: Some women remodel their skeleton and lose bone rapidly 
after menopause while others do not. Regions with a low volu-
metric bone mineral density (vBMD) have a high surface/vol-
ume and so a larger internal surface for initiating remodelling 
and relatively less bone volume. We hypothesized that this design 
confers double jeopardy; the larger surface exposes the smaller 
bone volume to more remodelling.
Methods: In a cross-sectional study of 182 pairs of female twins 
aged 40 to 61 years, we investigated the relationship between 
bone remodelling markers osteocalcin, β-crosslaps and procolla-
gen type 1 amino-terminal propeptide (Elecsys, Roche) and distal 
tibial and radial cortical and trabecular surface area and vBMD 
using high-resolution peripheral quantitative computed tomog-
raphy (XtremeCT; Scanco Medical, Switzerland and the marching 
cubes method), in generalised estimating equation models.
Results: Compared to premenopausal women, postmenopausal 
women had a 0.5 to 1.5 SD higher remodelling markers, high-
er intracortical porosity, larger intracortical and endocortical 
surface area and so lower cortical vBMD, fewer trabeculae and 



S 118 Osteoporos Int (2010) 21:[Suppl1]S25–S388

1 C

smaller trabecular surface area and so lower trabecular vBMD 
(all P<0.05). A 1 SD higher tibia intracortical surface area was 
independently associated with 0.22-0.29 SD higher remodelling 
markers; about half the 0.34-0.60 SD increment in remodelling 
markers across menopause (P<0.01). A 1 SD lower tibia trabecu-
lar surface area was associated with a 0.14 SD higher CTX only 
(P<0.05). Of the total variance in remodelling markers, intracor-
tical surface area accounted for 3-13%, trabecular surface area for 
less than 5%, and menopause for 20-27%. A 1 SD higher remodel-
ling marker was associated with a 0.16-0.31 SD lower tibia corti-
cal vBMD and 0.10-0.12 SD lower trabecular vBMD. Intracortical 
and endocortical surface areas correlated with remodelling mark-
ers suggesting that remodelling on these surfaces increases them 
as the cortex thins and becomes more porous providing more 
surface for further remodelling. Trabecular surface area corre-
lated inversely with remodelling markers suggesting that remod-
elling on trabecular surfaces removes them with their surface so 
less remodelling arises from the trabecular compartment.
Conclusions: Bone’s structural design contributes to differences 
in remodelling after menopause. A low cortical vBMD increases 
access to remodelling, vulnerability to decay and is a target for 
treatment. 
Acknowledgement: Funding: The Research Council of Norway
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P310 - FGF23 GENE POLYMORPHISM AND SERUM FGF23 
IN KAWASAKI DISEASE (KD): POSSIBLE PREDICTORS OF 
SUBCLINICAL ATHEROSCLEROSIS
L. Masi 1,*, F. Falcini 2, F. Franceschelli 1, G. Leoncini 1, A. Amedei 

1, A. Falchetti 1, L. Cavalli 1, S. Capannini 2, A. Tanini 1, M. L. 
Brandi 1

1Department of Internal Medicine, Metabolic Bone Diseases Unit, 
2Department of Rheumatology, University of Florence, Florence, 
Italy

Aims: Vascular endothelial damage is a key event in Kawasaki 
Disease (KD), an acute systemic vasculitis that causes a wide-
spread arterial dysfunction. It has been reported that KD intimal 
lesions can become atherosclerotic plaques and KD is one of the 
risk factors for early onset of atherosclerosis. Phosphatonins are 
new hormones involved in the regulation of phosphate homeos-
tasis and bone mineralization. FGF23 is the master phosphaton-
in, which act through FGFr1 present in vasculature and heart. An 
association between FGF23 and vascular dysfunction independ-
ent from alterations in mineral metabolism has been observed 
opening the possibility that FGF23 may have a direct role in the 
modulation of vascular function. We evaluated the serum levels 
of intact FGF23 in a group of KD patient and a group of Con-
trol. In addition we screened all patients for mutations in FGF23 
gene. 
Methods: A group of 55 pts. with KD (32 male and 23 females, 
mean age 28.9 months) were enrolled in the study. 20 age and 
sex matched healthy children acted as controls. In all pts lipid 
profile was measured. The serum intact FGF23 concentration was 
measured by an ELISA assay. Genomic DNA was extracted from 
peripheral blood and the three FGF23 exons, including the in-

tron-exon boundary regions, were PCR-amplified and analyzed 
on ABI Prism 3100 Genetic Analyzer. 
Results: Serum intact FGF23 was higher KD than in controls (26 
±3.9 vs. 9.6±2.13; p=0.02 pg/ml). Genetic analysis showed the 
presence of a described polymorphism in the exon 3 (rs79558676: 
NM_020638.2:c.716C>T) and a new C insertion in the intron-
ic region between -36 and -37 nucleotide close to the exon 2 
(rs3832879: NM_020638.2:c.212-37_212-36insC) in all 12 KD 
patients with CAA. Only 4 of the total patients without CAA car-
ried the new insertion. Patients with CAA carried the new poly-
morphism had statistically significant high levels of serum FGF23 
in comparison with patient with the polymorphism at the exon 3 
(Mann Whitney U test: p=0.05). Finally by multiple logistic re-
gression analysis we observed that FGF23 and LDL were the two 
relevant predictors for the risk of atherosclerosis (p= 0.012 and 
0.042 respectively). 
Conclusions: FGF23 is an important hormone that contributes 
to the development of cardiovascular damage in several diseases. 
The present model showed a possible role of FGF23 in the patho-
genesis of atherosclerosis adding new information about the link 
between bone and cardiovascular diseases.
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P311 - THE IMPACT OF CEMENT STIFFNESS, BONE  
DENSITY AND FILLING VOLUME AFTER BALLOON  
KYPHOPLASTY AND THE RISK OF STRESS SHIELDING 
AND ADJACENT VERTEBRAL FRACTURES
S. W. Becker 1, 2,*, D. Dabirrahmani 2, R. Appleyard 3, M. Hogg 2, 
G. Baroud 4, M. Gillies 2

1Orthopaedics/Spine, IMSART Vienna, Vienna, Austria, 2Medi-
cal Device Research Australia, 3Murray Maxwell Biomechanics 
Lab, Kolling Institute, Royal North Shore Hospital, Sydney Uni-
versity, Sydney, Australia, 4Biomechanics laboratory, University 
of Sherbrooke, Sherbrooke, Canada

Aims: Recurrent fracture rates after vertebroplasty and balloon 
kyphoplasty are as high as 20%. Biomechanically, there is yet no 
conclusive evidence to prove that the refracture rate is due to the 
cement stiffness alone. In this simulation we analysed different 
cement stiffnesses, bone densities and filling volumes and inves-
tigated the stresses in a fracture model stabilised with balloon 
kyphoplasty.
Methods: A FEM of the lumbar spine was generated from CT 
scans. The spine model consisted of L2-L4 vertebral bodies in-
cluding discs and ligaments. The cement volumes modelled were 
in the order of 15% and 30% of the total vertebral body volume. 
The spine was modelled such that the spinal fracture had already 
been reduced and the height of the vertebral body fully restored. 
The fractured cortex was simulated by decreasing the bone den-
sity in that region. Cement was placed within the bone (balloon 
kyphoplasty technique) and an interface layer between the ce-
ment and bone was created. Three different bone qualities were 
modeled, normal, osteopenic (T-score=-1.0) and osteoporotic 
(T-score=-2.5). A compressive load of 1500N was applied to the 
proximal endplate of lumbar vertebra L2. The compressive load 
was applied as a follower load, which permitted “toggle” of the 
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spinal column. An anterior shift of the centre of gravity of the 
upper body was simulated by increasing the moment arm of the 
applied load.
Results: Complete height restoration of the fracture minimised 
abnormal loading. Cement stiffness (0.5GPa versus 8.0GPa) did 
increase the likelihood of fracture, yet the volume of cement in-
jected was only important when both endplates were in contact 
with the cement. Higher stiffness cement carries the load that 
previously travelled through the cortical bone and offloads the 
anterior and posterior regions of the vertebral body. This stress-
shielding increases bone resorption and followed by collapse of 
the bone surrounding the cement. 
Conclusions: Increased cement stiffness, cement filling and in-
complete height restoration increase the risk of adjacent fractures. 
The stress shielding effect increases with increased osteoporosis 
resulting in local bone resorption and possible loss of correction 
/ increased kyphosis. It seems that the void and cement volume 
caused by balloon kyphoplasty is increasing stress shielding with 
its consequences. Novel techniques preserving bone while en-
hancing the strength minimise that effect.
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P312 - BONE TISSUE MINERALIZATION IS MAINTAINED 
IN EARLY POSTMENOPAUSAL WOMEN WHILE TISSUE 
HARDNESS IS DECREASED
Y. Bala 1, S. Bare 2, G. Boivin 1,*, R. R. Recker 2

1INSERM Unité 831, Université de Lyon, Lyon, France, 2Oste-
oporosis Research Center, School of Medicine, Creighton Uni-
versity, Omaha, United States

Aims: The strength of bone depends not only upon bone volume 
and microarchitecture, but also on its mineralization, i.e., the 
degree of mineralization of bone (DMB) (1). Variables reflecting 
DMB and microhardness of bone were measured in 20 pairs of 
iliac bone biopsies taken from normal women both before and 12 
months after final menses (mean interval between the two biop-
sies 60±24 months).
Methods: Embedded bone samples were cut into 100±1 µm-thick 
sections. DMB (g/cm3), Heterogeneity Index of the distribution 
of DMB (HI g/cm3) and Vickers microhardness (Hv kg/mm2) 
were measured separately on cortical and cancellous bone (1).
Results: DMB and HI measured before menopause (1.08±0.09, 
0.28±0.08, respectively) were not significantly different from those 
measured 12 months after final menses (1.09±0.08, 0.26±0.06, re-
spectively). Hv was slightly but significantly (p=0.04) decreased 
12 months after final menses (45.84±4.04) versus before meno-
pause (47.90±2.85). DMB tended to slightly increase (1.5%), HI 
and Hv tended to slightly decrease (1.2 and 4.2±, respectively) 
across menopause. These modifications did not depend on the 
delay between the two biopsies and were similarly observed in 
cancellous, cortical and total bone. Present results are similar to 
control values of same age recently reported from human necrop-
sies (1). On 6 pairs of the same biopsies (2), nanoindentation 
showed an absence of changes in bone hardness contrary to our 
results at tissue level. Histomorphometry and micro-CT findings 
in the biopsies taken 12 months after the final menses have dem-

onstrated a doubling of bone remodeling rate, and a deterioration 
of microarchitecture (3,4).
Conclusions: Study of paired iliac samples from women before 
and 12 months after final menses illustrates that the secondary 
mineralization of bone is not modified in spite of changes in bone 
remodeling activity. Microhardness is decreased in postmeno-
pausal women.
References: 1. Boivin et al, Bone 2008;43:532; 2. Polly et al, J Bone 
Miner Res 2008;23(S1):S366; 3. Recker et al, J Bone Miner Res 
2004;19:1628; 4. Akhter et al, Bone 2007;41:111.
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P313 - ABSOLUTE RISK OF FRACTURE CALCULATED BY 
FRAX® REFLECTS BONE MECHANICAL PROPERTIES
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Aims: Fracture risk assessment by FRAX® algorithm is used to 
calculate the ten year probability of major osteoporotic fractures, 
however its correlation with bone mechanical properties and 
bone turnover is unknown. The aim of this study was to deter-
mine the association between absolute fracture risk calculated by 
FRAX®, bone mechanical properties and bone biochemical mark-
ers in subjects submitted to hip replacement surgery.
Methods: Patients submitted to hip replacement surgery were 
consecutively recruited. They were evaluated for clinical risk fac-
tors for fracture, a dual X-ray absorptiometry (DXA) was done 
and FRAX® was calculated. Laboratorial assessment of bone bio-
chemical markers (bone specific alkaline phosphatase, osteocal-
cin, pro-collagen type 1 N-terminal propeptide, free deoxypyrid-
inoline/creatininuria, collagen type 1 β C-terminal telopeptide, 
tartrate-resistant acid phosphatase 5b, and parathormone levels) 
was performed. Femoral epiphysis were collected and trabecu-
lar bone cylinders were drilled in order to perform compression 
mechanical tests in a mechanical test machine to analyse bone 
strength, toughness and stiffness.
Results: Seventy six patients, 74% women with a mean age of 
71±11 years were enrolled. The reason for hip replacement sur-
gery was fragility fracture (43%), coxarthritis (54%), high impact 
fracture (1%) and avascular necrosis (1%). 48% reported a previ-
ous fracture, 5% had family history of fracture and 7% had sec-
ondary osteoporosis, 8% were under corticosteroid therapy, 15% 
reported smoking habits and 15% had history of alcohol intake. 
11% were under osteoporosis treatment. The average BMD was 
of 0.8±0.1 g/cm3, T-score -2±1. The probability of a major oste-
oporotic fracture, calculated by FRAX®, was of 12.7±11.1% and 
for hip fracture of 5.9±8.1%. The ten year probability of a ma-
jor fracture was negatively correlated with strength (R2=-0,338, 
p=0,005), stiffness (R2=-0,334, p=0,004) and toughness (R2=-
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0,261, p=0,027). We found the same results for ten year probabili-
ty of having a hip fracture and bone mechanical properties. How-
ever, there was no correlation between FRAX® outputs and bone 
biochemical markers. As expected, analysis of the load-displace-
ment curves showed a positive correlation between BMD and 
strength (R2= 0,430, p=0,009) toughness (R2= 0,407, p =0,014) 
and stiffness (R2= 0,394, p=0,017).
Conclusions: These results indicate that the absolute risk of frac-
ture calculated by FRAX® is strongly related with bone mechani-
cal behaviour but not with turnover markers.
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P314 - APOLIPOPROTEIN E IS CORRELATED WITH BONE 
BIOMECHANICAL PROPERTIES AND FRACTURE RISK 
CALCULATED BY FRAX®

A. Rodrigues 1, 2,*, J. Caetano-Lopes 1, I. P. Perpétuo 1, I. Aleixo 1, 
A. S. Pena 1, A. Faustino 1, J. Polido-Pereira 1, 2, E. Sousa 1, 2, J. C. 
Romeu 2, P. M. Amaral 3, J. Monteiro 4, M. V. Queiroz 2, M. F. Vaz 

3, J. E. Fonseca 1, 2, H. Canhão 1, 2

1Rheumatology Research Unit, Instituto de Medicina Molecular, 
Faculdade de Medicina da Universidade de Lisboa, 2Department 
of Rheumatology and Bone Metabolic Diseases, 4Department of 
orthopaedics, Hospital de Santa Maria, 3Departamento de Engen-
haria de Materiais, Instituto Superior Técnico, Lisbon, Portugal

Aims: Apolipoprotein E (apo E) interferes with hepatic clearance 
of vitamin K. This vitamin is a cofactor for the carboxylation of 
osteocalcin in bone. Several studies demonstrated an association 
between allelic variations of Apo E and fracture risk, bone loss 
and BMD. The aim of this work was to evaluate the relationship 
between serum Apo E, bone biomechanics and fracture risk cal-
culated by FRAX®.
Methods: Patients submitted to hip replacement surgery were 
consecutively recruited. They were evaluated for clinical risk fac-
tors for fracture, a dual X-ray absorptiometry (DXA) was per-
formed and FRAX® was calculated. Serum apolipoprotein E (apo 
E) was measured. Femoral epiphysis were collected and trabecu-
lar bone cylinders were drilled in order to perform compression 
mechanical tests in a universal mechanical test machine (Instron 
Corporation) to analyse bone strength, toughness and stiffness.
Results: Seventy (69% female patients with a mean age of 72±10 
years were enrolled. The reasons for hip replacement surgery were 
fragility fracture (39%), osteoarthritis (59%), high impact fracture 
(1%) and avascular necrosis (1%). The mean body mass index was 
of 27, 4±5, 4 Kg/m2 and no correlation was found with Apo E. The 
average femoral neck BMD was of 0.75±0.11 g/cm3. The probabil-
ity of a major osteoporotic fracture, calculated by FRAX®, was of 
12±10% and for hip fracture of 5.0±8%. The mean value of Apo 
E was 40±10 mg/l with no difference between causes of surgery. 
Apo E was negatively correlated with BMD (R2=-0,482, p=0,015) 
and with strength (R2=-0,256, p=0,038), stiffness (R2=-0,341, 
p=0,005) and toughness (R2=-0,106, p=0,399). Finally, we found 
a positive correlation between Apo E and the ten year probability 
of a major osteoporotic fracture calculated by FRAX® (R2=0,263, 
p=0,030) and hip fracture (R2=0,238, p=0,051).

Conclusions: Serum Apo E is correlated not only with bone bio-
mechanical properties but also with fracture risk calculated by 
FRAX®. Therefore, Apo E could be a surrogate marker for bone 
quality and fracture risk.
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P315 - CORRELATES BETWEEN LUMBAR SPINE BONE 
MINERAL DENSITY (BMD), ENERGY STATUS AND  
STEROID HORMONES IN MALE ENDURANCE ATHLETES
E. Whatley 1, L. Duffield 1, P. Pemberton 2, S. Smith 2, R. King 1, K. 
Hind 1, M. Martyn St-James 1, S. Carroll 1,*

1Carnegie Research Institute, Leeds Metropolitan University, 
Leeds, 2Specialist Assay Laboratory, Manchester Royal Infirmary, 
Manchester, United Kingdom

Aims: Low BMD has been reported in male endurance runners, 
although the mechanism is unclear. Recent research indicates that 
energy status and oestrogen can influence male skeletal health. To 
determine relationships between biomarkers of energy availabil-
ity, sex steroid concentrations and lumbar spine BMD in male 
endurance runners.
Methods: Male endurance athletes aged 20-55 years were recruit-
ed. Lunar iDXA (GE Healthcare) was utilised to measure body 
composition (percent fat, fat and lean tissue mass) and BMD at 
the total body, lumbar spine (L2-L4) and femoral neck. Partici-
pant demographics were assessed using a lifestyle questionnaire 
and height and body mass were measured. Biochemical markers 
included; serum testosterone (T), 17β-estradiol (E2), and energy 
status biomarkers (thyroid function, insulin-like growth factor-1 
and cortisol).
Results: Among 35 participants (aged 33.2±8.0 years, BMI (kg/
m2) 21.8±2.1), low lumbar spine BMD (Z-score<-1.0) was evi-
dent in 6 (17%) and a further 14 (40%) athletes had below average 
scores (Z-score<0.0). Among all participants, E2 was significant-
ly correlated with both L2-L4 Z-score and L2-L4 BMD (g/cm2) 
(r=0.38-0.39; p=0.024 and p=0.021, respectively). L2-L4 Z-score 
and BMD also correlated with T (r=0.33 and 0.36; p=0.053 and 
p=0.033, respectively). No significant associations were evident 
between lumbar spine BMD variables and other biochemical 
or body composition measures (except lean tissue with lumbar 
BMD). E2 and T were correlated (r=0.53; p=0.01). Stepwise mul-
tiple regression models (E2, T and lean tissue as predictor vari-
ables) showed E2 to be the significant independent predictor of 
L2-L4 Z-score. Whereas, both E2 and lean tissue were significant 
predictors of L2-L4 BMD (adjusted r2=12 and 21%, respectively) 
Conclusions: Endurance training may be associated with low 
BMD in male athletes. The mechanism for this appears to be re-
lated to lower lean tissue mass and sex steroid concentrations. 
Further research, including markers of bone turnover, is required 
on the influence of steroid hormones on bone mass in male en-
durance athletes. 
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P316 - THE IMPACT OF PHYSICAL ACTIVITY ON 
BONE SIZE AND TRABECULAR MICROSTRUCTURE AT 
WEIGHT BEARING SITES IS POSITIVELY ENHANCED BY 
PROTEIN INTAKE: A LONGITUDINAL STUDY FROM 7.4 
TO 15.2 YEARS IN HEALTHY BOYS
T. Chevalley 1,*, J. Bonjour 1, S. Ferrari 1, R. Rizzoli 1

1Division of Bone Diseases, Department of Rehabilitation and 
Geriatrics, Geneva University Hospitals and Faculty of Medicine, 
Geneva, Switzerland

Aims: In healthy prepubertal boys, relatively high protein intake 
(PROT) was shown to enhance the positive impact of physical 
activity (PA) on bone mineral content (BMC). Environmental 
factors appear to have stronger influence on adult bone mass and 
strength before than after the onset of pubertal maturation. In 
order to further document this notion we analyzed whether the 
positive effect of protein intake on PA impact on bone, as record-
ed in prepubertal boys, remained of similar magnitude by the end 
of pubertal maturation.
Methods: BMC was measured at the femoral neck (FN) by DXA 
in a cohort of 176 boys at 7.4±0.4 and 15.2±0.5 yrs (±SD). Fur-
thermore, microstructure of distal tibia was assessed by high 
resolution peripheral computerized tomography (HR-pQCT) at 
the age of 15.2 yrs. The cohort was segregated in 4 groups by the 
medians of PA and PROT intake as recorded at 7.4 yrs. Results are 
expressed in Z-scores for measured variables: by DXA at 7.4 and 
15.2 yrs and by HR-pQCT at 15.2 yrs.
Results: With daily protein intake above (2.0 kg b.w.) vs. below 
(1.5 kg.b.w.) the median, an increase in PA, 315±71 vs. 167±37 
kcal/d, was associated with greater FN BMC Z-score of similar 
magnitude at 15.2 (+0.49±0.14 (±SEM) vs. –0.27±0.16) and at 7.4 
yrs (+0.41 vs.–0.22). This greater FN BMC under higher protein 
intake was tightly related to greater FN width Z-score at both 15.2 
(+0.34±0.11 vs. –0.08±0.17) and 7.4 yrs (+0.35 vs. –0.10). At 15.2 
yrs, daily protein intake above vs. below the median was also asso-
ciated with greater impact of increased PA on cross-sectional area 
(CSA) of distal tibia, +0.52±0.16 vs. –0.32±0.14 Z-score (interac-
tion PROT-PA: p=0.012). Significant PROT-PA interaction was 
also recorded at the distal tibia for periosteal diameter (p=0.016), 
trabecular number (p=0.043) and area (p=0.016).
Conclusions: In healthy boys the marked enhancing influence of 
relatively high protein intake on the impact of increased physical 
activity on femoral neck BMC and width can be observed both 
before pubertal maturation and 7.8 yrs later. This interaction of 
protein intake and physical activity also positively influences 
trabecular microstructure and geometry of the distal tibia. Over-
all these results are compatible with the notion that prepuberty is 
an opportune time to increase protein intake and physical activ-
ity, two important determinants of bone mass and strength ac-
quisition. They should be considered in strategies worked out for 
early osteoporosis prevention.
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P317 - LOW LEVELS OF 25-HYDROXYVITAMIN D ARE 
ASSOCIATED WITH AN INCREASED RISK OF MULTIPLE 
FRACTURES DUE TO A SINGLE FALL IN OLDER WOMEN
M. Di Monaco 1,*, F. Vallero 1, R. Di Monaco 2, R. Tappero 3

1Osteoporosis Research Center, 3Division of Physical Medicine 
and Rehabilitation, Presidio Sanitario San Camillo, 2Department 
of Social Sciences, University, Torino, Italy

Aims: Low serum levels of 25-hydroxyvitamin D are quite com-
mon in older women and can contribute to cause fragility frac-
tures, including fractures of the hip, both by increasing the risk 
of falling and by affecting bone strength. We hypothesised that 
low levels of 25-hydroxyvitamin D may also be associated with 
an increased risk of multiple fragility fractures due to a single fall. 
Our aim was to investigate the association between vitamin D 
deficiency and concomitant fractures of both hip and upper limb 
among elderly fallers.
Methods: We investigated 472 women with a fall-related hip 
fracture, whose mean age±SD was 80.6±7.5 years. Twenty-seven 
of the 472 women (i.e., 5.7%) had a concomitant fracture at the 
upper limb: in these 27 women a single fall resulted in both a 
hip fracture and a fracture of either distal radius (20 women) 
or proximal humerus (seven women). We assessed serum levels 
of 25-hydroxyvitamin D by immunoenzymatic assay 14.2±4.1 
(mean±SD) days after surgical repair of the hip fracture in all the 
472 women.
Results: A T-test showed that 25-hydroxyvitamin D levels were 
significantly lower in the 27 women with concomitant fractures of 
both hip and upper limb than in the remaining 445 women (with 
hip fracture only): mean±SD values were 11.7±10.4 ng/ml and 
6.5±5.0 ng/ml respectively in the two groups (mean difference 
between groups 5.2 ng/ml: 95% CI 1.2 to 9.2; p=0.011). A binary 
logistic regression confirmed that lower levels of 25-hydroxyvi-
taimn D were significantly associated with multiple fractures due 
to a single fall (p=0.016), after adjustment for eight confounders, 
including age, body weight, body height, hip fracture type (cer-
vical or trochanteric), concomitant neurologic impairment, con-
comitant cognitive impairment, previous (non-concomitant) up-
per limb fractures, previous fractures at the contralateral hip, and 
time between fracture occurrence and laboratory assessment.
Conclusions: We conclude that low levels of 25-hydroxyvitamin 
D were significantly associated with multiple fractures related to a 
single fall in older women. The association may be due to altered 
fall patterns or compromised bone strength caused by 25-hydro-
vitamin D depletion and further emphasizes the relevancy of both 
preventing and treating vitamin D deficiency in elderly women.
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P318 - WEB BASED LONG BONE FRACTURE HEALING 
ASSESSMENT TOOL AND ITS POTENTIAL ROLE TO FIND 
OUT HOW OSTEOPOROSIS AND ITS MEDICATION MAY 
INFLUENCE ON HEALING RATE
W. M. Glinkowski 1, 2,*

1Orthopaedics and Traumatology of Locomotor System, 2De-
scriptive and Clinical Anatomy, Medical University of Warsaw, 
Warszawa, Poland

Aims: The references have provided some evidence of altered 
fracture healing due to osteoporosis or its medication. The most 
of available data in literature studies are experimental on animals. 
Clinical trials in this field are not frequent. The grading or quan-
titation of fracture healing assessment remains uncertain among 
orthopaedic surgeons. The bone union is frequently defined on 
the basis of a combination of clinical and radiographic criteria 
or on the basis of radiographic criteria only. The purpose of the 
study was to present current status of development of Web based 
orthopaedic system dedicated to fracture assessment and clinical 
decision support that can be used for osteoporotic fracture heal-
ing evaluation.
Methods: An online web tool allowing to describe and analyze 
fracture healing process in details was developed and enabled for 
registered users. The system is the Web application that utilizes 
single server and Web Browser for Internet communication.
Results: Web based fracture healing assessment enhancement is 
based on an extended patient’s database. Dedicated, anonymized 
medical records are collected. Every patient’s record can be linked 
only to diagnosing radiologist or treating orthopaedic surgeon, 
who has exclusive access to data and results. Optical density anal-
ysis results are presented graphically as a healing curve. Consecu-
tive sloping down ODV healing curves is characteristic for nor-
mal progress of regeneration. Irregular ODV curve may suggest 
fracture healing impairment. Data collected in data mart may 
finally show osteoporosis influence on fracture healing process 
when sufficient cohort of cases is stored.
Conclusions: Developed Web based telediagnostic decision sup-
port system serves for fracture healing assessment. It combines 
different functional modules including anonymous electronic 
health record with Orthopaedic Analytical System. Descriptive 
as well analytic tools allow its utility for monitoring of individual 
patients as well clinical trials. The results may show normal bone 
individual fracture healing curves slope to compare with oste-
oporosis compromised cases. Descriptive fracture healing evalu-
ation due to its predefined multiple choice checkboxes may lead 
to better count its progress.
Acknowledgement: The project was supported by grant number 
N403 001 31/0024 from the Ministry of Science and Higher Edu-
cation.
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P319 - OLIVE POLYPHENOL, OLEUROPEIN AND  
HYDROXYTYROSOL, ACCELERATE BONE FORMATION 
IN CULTURE AND MAINTAIN BONE DENSITY OF  
OVX-MICE
H. Hagiwara 1,*, K. Hagiwara 2

1Biomedical Engineering, Toin University of Yokohama, 2Bio-
sciences and Biotechnology, Tokyo Institute of Technology, Yoko-
hama, Japan

Aims: The present study was designed to evaluate in vitro and in 
vivo effects of olive polyphenol, oleuropein and hydroxytyrosol, 
on the formation and maintenance of bone using cultured cells 
(osteoblasts and osteoclasts) and ovariectomized-mice.
Methods: MC3T3-E1 cells (mouse calvarial preosteoblastic cells) 
were used in this study. We measured proliferation of MC3T3-E1 
cells with MTT assay and monitored osteoblastic differentiation 
markers such as ALPase activity and the deposition of calcium. 
In the case of measurement of osteoblastic differentiation, com-
pounds were added to culture system at post proliferation. Osteo-
clasts were formed from splenic cells of 6-week old male mouse 
by the addition of sRANKL and M-CSF. BALB/c mice (6-week 
old) were ovariectomized and orally administered with oleuro-
pein or hydroxytyrosol (1 mg/kg weight to 30 mg/kg weight) at 
3-day intervals. After 28 days, bone density of femur was meas-
ured with X-ray CT system (LA Theta LCT-100; Aloka). The ani-
mal protocols and procedures were approved by the Institutional 
Animal Care and Use Committee of Toin University of Yokohama 
and Tokyo Women’s Medical University.
Results: Oleuropein and hydroxytyrosol dose-dependently in-
hibited the proliferation of MC3T3-E1 cells. Oleuropein and 
hydroxytyrosol at 10-4 M inhibited approximately 60% and 25% 
compared with values of vehicle, respectively. Oleuropein at 10-5 
M to 10-4 M stimulated the activity of alkaline phosphatase (day 
14) and the deposition of calcium (day 18) in a dose-depend-
ent manner. Hydroxytyrosol at 10-4 M did not affect the ALPase 
activity but stimulated the deposition of calcium. By contrast, 
oleuropein and hydroxytyrosol inhibited the formation of multi-
nucleated osteoclasts in a dose-dependent manner. Furthermore, 
oleuropein and hydroxytyrosol inhibited the loss of bone density 
of femur in ovariectomized-mice.
Conclusions: Our results indicate that oleuropein and hydroxy-
tyrosol accelerate the formation of bone in vivo by stimulation 
of the proliferation and mineralization of osteoblastic cells and 
inhibition of the formation of osteoclastic cells. Olive polyphenol, 
oleuropein and hydroxytyrosol, might prevent bone metabolic 
diseases.
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P320 - INCREASE IN BODY FAT AND RESTORATION  
OF MENSTRUATION IS ASSOCIATED WITH  
IMPROVEMENTS IN BONE MINERAL DENSITY OVER 
5 YEARS IN PREMENOPAUSAL FEMALE ENDURANCE 
RUNNERS
K. Hind 1,*, S. Carroll 1, J. Truscott 2, E. Whatley 1, R. King 1, M. 
Martyn St James 1

1Carnegie Research Institute, Leeds Metropolitan University, 
2Division of Medical Physics, University of Leeds, Leeds, United 
Kingdom

Aims: For almost three decades, there have been numerous ob-
servational reports of low bone mineral density (BMD) at the 
spine in female endurance runners. It has been proposed that 
the low BMD observed in runners may be irreversible, and this 
brings concern because low BMD during the years of peak bone 
mass accrual may increase the risk of osteoporosis in later years. 
The aim of this study was to assess whether BMD deficits in fe-
male runners can be reversed following menstrual, physiological 
or lifestyle changes, or if continued participation is detrimental 
to bone.
Methods: We conducted a 5.02±0.5 years follow-up of a cohort of 
22 female endurance runners aged 29.5 ±5.1 years, 12 who were 
identified with low lumbar spine (LS) BMD (Z-score <-1.0) at 
baseline (Hind et al, 2006). BMD was measured using dual energy 
X-ray absorptiometry (Lunar iDXA) of the LS (L2-L4), total hip 
(TH) and total body (TB). Menstrual history and training infor-
mation were obtained by questionnaire. Paired T-tests were used 
to assess changes, factor analysis was used to identify covariates, 
and univariate association analyses were adjusted for LBM.
Results: At baseline, 10 subjects reported amenorrhea, and 8 had 
resumed regular menstrual function by follow-up. There were 
group increases in LS and TB Z-score (P<0.03), associated with 
the increase in body fat (R2=0.266, 0.346; P<0.05). Those with low 
LS BMD at baseline increased LS and TB Z-score (P<0.05), with-
out reducing running volume (92.0±42.0 km/week). The increas-
es in Z-scores were only associated with the increase in body fat 
(R2=0.778, 0.402; P<0.05). In subjects who had restored menstru-
ation (n=11), only body fat was associated with LS (R2=0.741), TB 
(R2=0.327) and TH (R2=0.351) Z-score (P<0.05).
Conclusions: The improvement of body fat and resumption of 
menses may positively influence BMD recovery in female endur-
ance runners in their third decade, regardless of training volume. 
The bone-fat link requires further investigation in the pathogen-
esis of female athlete bone health.
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P321 - OSTEOPROTEGERIN, SEX STEROIDS AND  
ENERGY STATUS BIOMARKERS IN MALE AND FEMALE 
ENDURANCE ATHLETES, AND ASSOCIATIONS WITH 
LUMBAR SPINE BONE MINERAL DENSITY
E. Whatley 1, L. Duffield 1,*, P. Pemberton 2, S. Smith 2, K. Hind 1, 
S. Carroll 1, L. Gannon 1

1Carnegie Research Institute, Leeds Metropolitan University, 
Leeds, 2Specialist Assay Laboratory, Manchester Royal Infirmary, 
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Aims: Low bone mineral density (BMD) has frequently been 
reported in endurance athletes, and is often associated with low 
levels of sex steroids which are known to affect bone. Most re-
search has been conducted in female athletes, although several 
studies have reported a similar sequel in male athletes. Recent 
research suggests that the OPG/RANKL system is also involved 
in bone metabolism. Osteoprotegerin (OPG) may have an impor-
tant counter-regulatory role in the prevention of bone loss and 
maintenance of BMD in those who are deplete in sex steroids. We 
aimed to determine relationships between lumbar spine BMD, 
sex steroid concentrations and OPG in male endurance athletes.
Methods: Seventy eight male and female endurance athletes aged 
20-55 years were recruited. Total body composition and lum-
bar spine (L2-L4) BMD were measured using dual energy X-ray 
absorptiometry (iDXA, Lunar GE Healthcare, UK). Participant 
demographics were assessed using a lifestyle questionnaire. Bi-
ochemical markers included OPG, serum testosterone (T), 17β-
estradiol (E2), and energy status biomarkers. Groups were cat-
egorised into low, below average and above average lumbar spine 
BMD (Z-score<1.0; <0.0 and > 0.0).
Results: Low lumbar spine BMD (Z-score<-1.0) was evident in 
15 athletes (19.2%) (9 female, 6 male). Among all athletes, there 
were no significant differences in OPG concentrations between 
lumbar spine Z-score categories. In females, significant trends for 
differences were evident for the following variables: body fat con-
tent (P= 0.013) BMI (P= 0.025), IGF-1 (P= 0.09), triiodothyro-
nine (T3) and thyroxine. (P= 0.01 and P=0.03 respectively). Nine 
females reported amen/oligomenorrhea (4 had low BMD). No 
significant associations were found between current menstrual 
status and low BMD. In males, trends for differences were evident 
for E2 (P= 0.04) and thyroid stimulating hormone/T3 ratio (P= 
0.08).
Conclusions: This preliminary data suggests that circulating OPG 
does not play a major counter-regulatory role in the maintenance 
of BMD in endurance athletes. Lumbar spine BMD in endurance 
athletes appears to be related to body fat content, sex steroid con-
centrations and energy status biomarkers.
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P322 - CAN 25-HYDROXYVITAMIND LEVELS AND PTH 
PREDICT CARDIOVASCULAR COMPLICATION IN TYPE 
2 DIABETES?
S. Hong 1,*, S. Kim 1, J. H. Song 1, M. Nam 1, Y. Kim 1

1Internal Medicine, Inha University, Incheon, Republic of Korea

Aims: Primary or secondary hyperparathyroidism is associated 
with increased risk of cardiovascular disease. Vitamin D has been 
known to predictor of mortality. To find out whether parathyroid 
or vitamin D might be related to the development of atheroscle-
rosis in type 2 diabetic patients, we measured serum level of 25- 
hydroxyvitamin D[25(OH) D3], PTH and the carotid intima-me-
dia thickness (IMT).
Methods: This cross-sectional study includes one hundreds type 
2 diabetic patients aged 40-80 years without history of coronary 
heart disease, revascularization or stroke. The serum level of PTH 
was measure by immunoradiometric assay, and carotid IMT was 
measured with high resolution B-mode ultrasonography
Results: The mean 25(OH) D3 was 54.9±34.5 ng/ml, 26% of 
patients have Vitamin D deficiency. PTH was 39.7 (12.4-172.9) 
pg/ml. Age (r=0.453), systolic Bp (r=0.230) were related to mean 
carotid IMT. On the basis of linear regression analysis, the age, 
HbA1c and microalbuminuria predict mean carotid IMT. Serum 
calcium and albumin were different among 3 groups classified by 
the tertile of 25(OH)D3. PTH was correlated with serum creati-
nine, microalbuminuria and systolic blood pressure. In the low-
est tertile patients have higher microalbuminuria, CRP and PTH 
concentrations independently serum creatinine level.
Conclusions: Our results have demonstrated that serum PTH 
and 25(OH)D3 are not the determinant of carotid IMT in type 
2 diabetic patients. This result suggests that PTH and vitamin D 
might be affect the complication of diabetes differently.
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P323 - INFLUENCE OF BODY COMPOSITION ON BONE 
MASS IN POSTMENOPAUSAL OSTEOPOROTIC WOMEN
W. Horst-Sikorska 1,*, J. Dytfeld 1, M. Ignaszak-Szczepaniak 1, M. 
Michalak 2, A. Wawrzyniak 1, E. Gowin 1

1Department of Family Medicine, 2Department of Informatics 
and Statistics, University of Medical Sciences, Poznan, Poland

Aims: Despite known positive correlation between body mass 
and bone mineral density (BMD) and fracture risk, contribu-
tion of fat tissue and lean body mass (LBM) to BMD remains 
under debate. Significance of fat tissue distribution, particu-
larly visceral fat accumulation is discussed in that matter. Both 
osteoporosis and obesity affect increasingly more patients, 
which results in measurable health and socioeconomic issues.  
The aim of the study was to investigate the relationships between 
fat mass, LBM, selected anthropometric parameters and both 
BMD and T-score in postmenopausal women with osteoporosis. 
Methods: The study was performed in 100 female patients (mean 
age 68,8 years, range 52-86) of Endocrinology and Osteoporo-
sis Outpatient Clinic at the University Hospital No 2 in Poznan, 
Poland. All of them were previously diagnosed with osteoporo-
sis. Women underwent anthropometric measurements (height, 

weight, BMI, waist and hip circumference), followed by body 
mass composition analysis by means of bioimpedance method 
(Bodystat 1500), which revealed relative (%) and absolute (kg) 
fat content, as well as LBM. Femur and lumbar spine BMD were 
assessed using dual–energy X-ray absorptiometry (DXA, Lunar). 
Statistical analysis was performed using Statistica 6.0 software
Results: Mean femoral neck BMD was 0,743g/cm³ and T-score 
was -2,16SD. Mean lumbar spine BMD was 0,868 g/cm³ and T-
score -2,5 SD. 14% of osteoporotic women were shown to have 
BMI >30kg/cm² (obesity), 40% - BMI:25-30 kg/m² (overweight), 
and in 46% patient BMI was normal (<25 kg/m²). In 65% of wom-
en waist circumference was >80 cm, which - according to IDF – is 
an abnormal value for white female Europeans. Statistically signif-
icant positive correlations between both femur and lumbar BMD 
and body mass as well as BMI were shown. Absolute fat content, 
waist and hip circumference were positively correlated with both 
femur BMD and T-score. On the other hand, lumbar BMD and 
T-score were proven to be also positively correlated with absolute 
LBM. Multiple regression analysis revealed that major determi-
nant of femur BMD was relative fat mass ((R²=0,48, p=0,03).
Conclusions: 1. In postmenopausal women high body mass as 
well as visceral obesity do not exclude low bone mineral density 
2. Increase in fat mass may be an important factor positively in-
fluencing femur BMD but not lumbar BMD.
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P324 - REFERENCE RANGES FOR SERUM BONE  
TURNOVER MARKERS IN HEALTHY CHILDREN AND 
ADOLESCENTS
E. Hosszu 1,*, B. Imre 1, A. Turi 1, V. Ferencz 2, S. Meszaros 2, C. 
Horvath 2

12nd Department of Pediatrics, 21st Department of Medicine, 
Semmelweis University, Budapest, Hungary

Aims: Over the measurement of bone mineral mass, the knowing 
of bone turnover markers (reflecting the actual rate of turnover) 
has also a basic significance. The reference ranges of bone turno-
ver markers in children have not yet been determined in Hun-
gary. Our aim was to build them up.
Methods: Serum concentrations of ß-crosslaps (ßCL, I-type C-
terminal octapeptid), osteocalcin (OC) and bone-specific alka-
line phosphatase (BALP) were determined in fasting blood sam-
ples. The methods for BCL and OC were based on an electro-
chemiluminescent technique, while BALP was measured by using 
electrophoresis + lecithin precipitation. Blood samples have been 
collected from 514 healthy children (245 boys and 269 girls, ages 
from 4.5 to 18.5 years). The turnover markers were evaluated in 
comparison with chronologic age, with biologic (bone) age, with 
Tanner’s stage of adolescence, and in boys with testis size. The av-
erage and standard deviation of the measured variables were cal-
culated separately for each year of age in both genders. Following 
graphic delineation, a cubic equation was fitted to the averages 
and another one to the SDs.
Results: In dependence of chronologic age, the highest point of 
the reference curves for all three markers was found 4 years ear-
lier in girls than in boys. Looking for Tanner’s stages, the growing 
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spurt started earlier (Tanner’s II) in girls than in boys (Tanner’s 
III). Testis size followed Tanner’s stages. In dependence of bone 
ages, the difference between genders was not more than 2 years.
Conclusions: Comparison of the Hungarian reference curves to 
the international reference data strongly supported the impor-
tance of the precise, country-specific normal values as they can 
be altered by the different chemical methods of measurement or 
by the different rate of adolescence country-by-country.
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P325 - PATHOLOGY OF LUMBAR SPINE IN WOMEN AGED 
BETWEEN 40-50 YEARS 
M. I. Cevei 1,*, D. Stoicanescu 2, D. M. Farcas 3, C. Cseppento 3

1Rehabilitation Clinical Hospital Baile Felix, 3University of 
Oradea, Faculty of Medicine, Oradea, 2Medical Genetics, Univer-
sity of Medicine “Victor Babes”, Timisoara, Romania

Aims: Low back pain is a common syndrome, encountered in 
about 80% of subjects in one or another stage of their existence, 
setting up especially between 30-50 years. The aim of this study 
was to highlight the impact on quality of life in patients with the 
diagnosis of low back pain due to lumbar discopathy and oste-
oporosis treated in the Rehabilitation Clinical Hospital from 
Baile Felix.
Methods: We performed a prospective randomized study on 
a total of 80 women aged between 40 -50 years with low back 
pain due to lumbar discopathy and osteoporosis, treated in our 
hospital between October 2008 - May 2009. We divided the 
80 patients in 2 lots: lot I included 52 cases (65%) with back 
pain±residual radiculopathy of disc etiology confirmed by MRI, 
lot II consisted of 28 cases (35%) with a diagnosis of vertebral 
osteoporosis certified by DXA. The evolution of functional 
impact was followed in all cases. Life quality of patients from 
group I was evaluated with MOS SF-36 questionnaire. Lot I has 
been divided into two groups, according to the presence or ab-
sence of radiculopathy: group IA included 20 cases (38.46%) 
with pain but without radiculopathy of disc etiology, group IB 
included 32 cases (61, 5%) with lumbar radiculopathy of disc 
etiology. Evaluation of life quality of patients with back pain of 
disc etiology (Lot I) using SF-36 score revealed that it decreased 
to half of the standard value, mean SF-36 score was 53.67±17.53 
with variation between 24 – 82. Evaluation of life quality of the 
patients from lot II, with osteoporosis diagnosed by DXA, was 
made with Qualeffo-41 questionnaire, developed by the Inter-
national Osteoporosis Foundation (IOF) in its current form in 
December 1997 (table 1).
Results: Table 1. Average scores of all 41 areas investigated by 
Qualeffo questionnaire.
DOMAINS VALUES DEFICIT
Global score 49.82±5.78 49.82
Pain 60±0.85 60
Physical function 29.01±0.86 29.01
Social function 28.31±1.65 28.31
 Health perception 72.61±0.64 72.61
Mental function 67.46±1.23 32.54

Conclusions: 
· Average SF-36 (MOS - SF36 Health Survey) score revealed a 

severely impaired quality of life in patients with herniated lumbar 
disc during the activity period.

· Lumbar pain due to osteoporosis severely affects quality of 
life, issue detected by the Qualeffo-41 questionnaire.
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P326 - ICTP IS THE BEST PREDICTOR OF CARDIAC  
DAMAGE AND DYSFUNCTION AMONG BONE  
METABOLIC MARKERS AND HORMONES IN MEN: 
CHIBA (CORONARY HEART DISEASE OF ISCHEMIA  
AND BONE ASSOCIATION) STUDY
D. Inoue 1,*, T. Amaki 1, Y. Nakatsu 1, K. Ayabe 1, J. Ohashi 1, T. 
Higaki 1, N. Tai 1, F. Nakamura 1, R. Okazaki 1

1Third Department of Medicine, Teikyo University Chiba Medi-
cal Center, Ichihara-shi, Japan

Aims: To determine whether or not bone metabolic markers pre-
dict cardiac damage and dysfunction in patients with coronary 
heart disease and, if so, which is the best.
Methods: We recruited 308 males (64.5±11.7 y.o.) who visited the 
cardiovascular unit of our department for coronary angiography, 
excluding those with renal insufficiency (Cr>2.0). They had ei-
ther established CHD or CHD-like symptoms. Besides biochemi-
cal parameters including Cr (eGFR), Ca, P, LDL-C, HDL-C, TG, 
high-sensitivity (hs)-CRP, BS, HbA1c and CPR (C-peptide), we 
measured bone markers including serum ICTP, βCTX, NTX, 
TRACP-5b, PINP, N-mid osteocalcin (OC) and BAP; hormones 
such as intact PTH and 25(OH)vitamin D; and proBNP as a 
marker for cardiac damage. We also evaluated cardiac function 
by ultrasound cardiography (LVEF: left ventricular ejection frac-
tion) and systemic atherosclerosis by ABI (ankle/brachial pres-
sure index) and baPWV (brachial/ankle pulse wave velocity).
Results: The results indicated that proBNP most strongly and 
positively correlated with ICTP (r=0.504, p<0.001)(mean±SD, 
4.3±3.8). All the other bone markers except BAP also showed a 
significant correlation. Multiple regression analysis indicated that 
ICTP, PTH, age and Cr independently contributed to proBNP, 
with the strongest contribution by ICTP. Similar analysis revealed 
that ICTP, HbA1c and TRAP were independent determinants of 
LVEF. The number of coronary lesions correlated with hsCRP and 
HbA1c, and marginally with NTX, but not significantly with any 
other bone marker. When we divided the subjects into four groups 
according to ICTP values, the top quartile had higher proBNP, 
lower LVEF and higher values of other bone markers than the oth-
er quartiles. ICTP also showed a significant correlation negatively 
with ABI and positively with baPWV, indicating association with 
atherosclerosis. Although ICTP is produced in a manner depend-
ent on MMPs, which plays a role in atherosclerotic plaque instabil-
ity, circulating proMMP-9 did not correlate with ICTP.
Conclusions: These results support the known association be-
tween cardiovascular diseases and bone markers, and further 
demonstrate for the first time that ICTP is the best predictor of 
cardiac damage and dysfunction in male subjects with (potential) 
CHD. Our data further suggest an interesting possibility that el-



S 126 Osteoporos Int (2010) 21:[Suppl1]S25–S388

1 C

evated ICTP in these subjects may be in part derived from athero-
sclerotic lesions and/or remodeling heart with aberrant fibrosis in 
a manner dependent on local MMPs.

Disclosure of Interest: None Declared

P327 - DIFFERENT PATTERNS OF AGE-RELATED  
CHANGES IN BMD/GEOMETRY/BIOMECHANICAL 
PROPERTIES ACCORDING TO VARIOUS SITES OF THE 
PROXIMAL FEMUR
M. Ito 1,*, T. Nakata 1, M. Uetani 1

1Radiology, Nagasaki University, Nagasaki, Japan

Aims: In order to evaluate the effect of antiosteoporotic agents 
at the proximal femur, information on the age-related changes 
in BMD/geometry/biomechanical properties at distinct sites of 
femoral neck (FN), trochanter (TROCH) and shaft (FS) may be 
helpful.
Methods: CT scanning of the proximal femur was performed on 
59 postmenopausal women aged 54 to 84 (67.0±7.4) twice during 
a 2-year period. The same CT scanner (Aquilion16, Toshiba) and 
the same X-ray scan conditions were used and data were analyzed 
using QCT Pro (Mindways) program. Both cross-sectional data 
and longitudinal± changes per year were analyzed.
Results: 1. Cross-sectional FN-Total BMD (r=-0.39, p<.005) and to-
tal mass (r=-0.47, p<.0005) significantly decreased with aging, while 
total CSA (r=-0.08, ns) did not change. Cortical CSA (-0.028cm2/
year; r=-0.51, p<.0001) and cortical mass (r=-0.46, p<.0005) signifi-
cantly decreased with aging, while cortical BMD (-0.997mg/cm3/
year; r=-0.15, ns) did not change. Cortical thickness decreased (-
0.025mm/year; r=-0.46, p<.0005) and bone perimeter increased 
(0.014mm/year; r=+0.23, p<.05) significantly with aging.

2. Cross-sectional FS-Cortical BMD (-1.96mg/cm3/year; r=-
0.29, p<.01) and cortical CSA (-0.011cm2/year; r=-0.26, p<.05) 
significantly decreased with aging, while bone perimeter did not 
change.

3. Biomechanical properties At FN, cross-sectional moment of 
inertia (CSMI) (r=-0.36, p<.005) and section modulus (SM) (r=-
0.41, p<.005) significantly decreased with aging. These changes 
were much greater at TROCH (r=-0.33, p<.05 for CSMI and r=-
0.40, p<.005 for SM), and smaller at FS (r=-0.17, ns for CSMI, 
r=-0.28, p<.05 for SM).

4. In longitudinal analysis,± changes in cortical CSA (r=+0.39, 
p<.005), total CSA (r=+0.31, p<.05) and FN BMD (r=+0.29, 
p<.05) increased significantly with aging. On the other hand, 
±changes in FN cortical BMD decreased with aging (r=-0.20, ns), 
especially in women aged over 65 (r=-0.40, p<. 05) n=37.
Conclusions: Different patterns of age-related changes in BMD 
and geometry were noted between FN and FS. Cortical BMD 
was maintained higher at FS than FN from early postmenopause 
through advance age, although its decline was greater at FS than 
FN. Bone size did not change at FS, while it significantly increased 
along with thinning of the cortex at FN. These distinct patterns of 
age-related changes may have impact on the type of hip fracture 
and/or the site-specific effects of antiosteoporotic agents.
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P328 - EVALUATION OF VITAMIN D STATUS IN FMF  
PATIENTS
S. Karatay 1,*, K. Yildirim 1, H. Uzkeser 1, M. Keles 2, A. Kiziltunc 3

1Physical Medicine and Rehabilitation, 2Nephrology, 3Biochemis-
try, Ataturk University, Medical Faculty, Erzurum, Turkey

Aims: This study was an investigation of vitamin D status during 
attack-free periods in familial Mediterranean fever (FMF) patients
Methods: Thirty -two adult patients (19 female, 13 male) with 
FMF and thirty matched healthy controls (20 female, 10 male) 
were enrolled in the study. Erythrocyte sedimentation rate (ESR), 
fibrinogen, serum 25-hydroxyvitamin D, Ca, P, ALP and C-reac-
tive protein (CRP) levels were measured in both groups. In FMF 
patients, clinical and laboratory assessments were performed 
during an attack-free period.
Results: Serum 25-hydroxyvitamin D levels of FMF patients and 
controls were 17.40 (10.06-42.12) and 17.46 (11.94-37.62) ng/ml, 
respectively. No statistically significant differences were found 
between FMF patients and controls in terms of serum 25-hy-
droxyvitamin D, Ca, P and ALP levels (p>0.05). In addition, ESR, 
fibrinogen, and serum CRP levels were similar in both groups.
Conclusions: Vitamin D status may not differ from those of 
healthy controls during attack-free periods in FMF patients. Fur-
ther research is needed to provide a more in depth understanding 
of vitamin D status.

Disclosure of Interest: None Declared

P329 - VITAMIN D LEVELS IN PATIENTS WITH BEHCET’S 
DISEASE
S. Karatay 1,*, K. Yildirim 1, A. Kiziltunc 2, A. Karakuzu 3, R. I. 
Engin 3, Y. B. Eren 1, A. Aktas 4

1Physical Medicine and Rehabilitation, 2Biochemistry, 3Derma-
tology, Ataturk University, Medical Faculty, 4Dermatology, Uni-
versity, Medical Faculty, Erzurum, Turkey

Aims: This study was carried out to investigate the serum 25-hy-
droxyvitamin D levels of patients with Behcet’s disease
Methods: Thirty -two patients (18 female, 14 male) with Behcet’s 
disease and thirty-one matched healthy controls (20 female, 11 
male) were enrolled in this study. In laboratory analysis, erythro-
cyte sedimentation rate (ESR), C-reactive protein (CRP), serum 
25-hydroxyvitamin D, Ca, P and ALP levels were measured in 
both groups
Results: In patients with Behcet’s disease, 25-hydroxyvitamin D 
values were significantly lower than those of the healthy controls 
(p< 0.01). Serum 25-hydroxyvitamin D levels of patients and con-
trols were 13.76 (4.00-35.79) and 18.97 (12.05-36.94) ng/ml, re-
spectively. However, serum ESR and CRP levels were significantly 
higher than those of the controls in patients (p< 0.05). Serum Ca, 
P and ALP levels were similar in both groups (p>0.05).
Conclusions: Our results suggest that serum 25-hydroxyvitamin 
D levels decrease in patients with Behcet’s disease. Further stud-
ies needs to define the relationship between vitamin D status and 
inflammation in Behcet’s disease

Disclosure of Interest: None Declared
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P330 - PRETRANSPLANTATION BONE TURNOVER 
MARKERS PROGNOSTIC VALUE OF  
DENSITOMETRICALLY DETERMINED BONE STATUS 1 
YEAR AFTER LIVER TRANSPLANTATION
E. Kryskiewicz 1,*, M. Jaworski 1, E. Karczmarewicz 1, J. Pawlowska 

2, P. Pludowski 1, E. Skorupa 1, H. Matusik 1, H. Ismail 3, J. Ryzko 

2, I. Jankowska 2, M. Teisseyre 2, P. Kalicinski 3, J. Lukaszkiewicz 4, 
J. Socha 2, R. S. Lorenc 1

1Department of Biochemistry and Experimental Medicine, 2Gas-
troenterology, Hepatology and Immunology Clinic, 3Pediatric 
Surgery and Organ Transplantation Clinic, The Children’s Memo-
rial Health Institute, 4Pharmacy Faculty, Warsaw Medical Univer-
sity, Warsaw, Poland

Aims: To test the prognostic value of bone turnover markers be-
fore LTx as an early indicators of TBBMD and TBBMC increase 
exceeding LSC value.
Methods: 17 cholestatic children (1-2.4 years) classified for liver 
transplantation (LTx) were enrolled into the study. Serum levels 
of bone formation (osteocalcin – OC, procollagen type 1 N-ter-
minal propeptide – P1NP) and bone resorption (collagen type 1 
crosslinked C-telopeptide – CTx) markers were measured using 
Elecsys analyzer (Roche Diagnostics, Poland) before LTx. Bone 
status (total body bone mineral density and content – TBBMD, 
TBBMC) was measured before and 6, 12, 18 months after LTx by 
DXA. Least significance change (LSC) for TBBMD and TBBMC 
was used for evaluation the skeletal response for LTx. LSC was 
calculated using 33 measurements of pediatric whole body phan-
tom. The expected rates of bone accrual were based on reference 
data for Polish children. TBBMD and TBBMC at 6, 12, 18 months 
after LTx were applied to LSC for age-matched healthy children 
and expressed as multiplicity of LSC. The Fisher’s exact test with 
2x2 contingency table was used for testing the prognostic value of 
bone turnover markers levels before LTx. The positive response 
of bone status was defined as TBBMD and TBBMC increase ex-
ceeding LSC.
Results: OC and CTx (but not P1NP) levels before LTx corre-
lated with multiplicity of LSC for TBBMD (but not for TBBMC) 1 
year after LTx (r=0.698, p=0.017; r=0.607, p=0.048, respectively). 
Fisher’s exact test revealed that OC and CTx levels higher than 
30 ng/ml and 0.430 ng/ml, respectively, both assessed before LTx, 
significantly (p<0.02) predicted positive bone response expressed 
as an increase in TBBMD that exceeds LSC.
Conclusions: Our data suggest that bone turnover markers can 
predict compensatory BMD accrual 1 year after LTx. However, 
further studies based on larger population are needed to confirm 
predictive value of bone turnover markers as an early predictors 
of true/biologic change in bone mass and density after LTx. 
Financial support: Grant of Ministry of Science and Higher Edu-
cation N N407 050736
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P331 - VITAMIN D STATUS, BONE AND CARTILAGE  
METABOLISM IN PRETERM AND TERM INFANTS
E. Karczmarewicz 1,*, E. Kryskiewicz 1, J. Czech-Kowalska 2, A. 
Dobrzanska 2, K. Kornacka 3, U. Majewska 3, R. S. Lorenc 1, P. Plu-
dowski 1

1Department of Biochemistry and Experimental Medicine, 2De-
partment of Neonatology and Intensive Care, The Children’s Me-
morial Health Institute, 3Department of Neonatology and Inten-
sive Care, Warsaw Medical University, Warsaw, Poland

Aims: To assess the bone and cartilage metabolism in preterm 
and term infants in relation to vitamin D status.
Methods: Serum levels of bone formation (OC, P1NP), bone re-
sorption (CTX) (Roche Diagnostics Elecsys Analyzer 2010), and 
growth plate activity marker (NT-proCNP) (Biomedica, Poland) 
were determined twice in 85 preterm (V1 Hbd 40±2, and V2 Hbd 
53±1) and in 32 term neonates (V1 Hbd 42±1and V2 Hbd 54±1). 
Vitamin D status was evaluated by serum levels of 25(OH)D (Ro-
che Diagnostic Elecsys Analyzer 2010) and defined as vitamin 
deficiency <20 ng/ml or sufficiency >20 ng/ml.
Results: Vitamin D supplementation was started from 3rd week 
of life. At V1 vitamin D deficiency was observed in 28% preterm 
infants and 100% term infants.3 months later at V2 93% preterm 
infants and 94% term infants were vitamin D sufficient. Independ-
ent of vitamin D status preterm infants had higher P1NP levels (at 
V1: 5632.00 ng/ml vs. 3886.00 ng/ml; p=0.003 and at V2: 3358.00 
ng/ml vs. 2399.50 ng/ml; p=0.000) and lower CTX level (at V1: 
0.933 ng/ml vs. 1.595 ng/ml; p=0.000 and at V2: 0.784 ng/ml vs. 
1.085 ng/ml; p=0.001). Serum level of bone formation marker OC 
were not significantly different in preterm and term neonates in-
dependent of vitamin D status (at V1: 101.00 ng/ml vs. 88.78 ng/
ml; p=0.155 and at V2: 118.40 ng/ml vs. 156.15 ng/ml; p=0.052). 
Growth plate activity as measured by NT-proCNP were not sig-
nificantly different in vitamin D deficient preterm and term in-
fants but significantly higher in preterm neonates with vitamin D 
sufficiency (at V1: 83.40 pmol/L vs. 72.18 pmol/L; p=0.478 and at 
V2: 60.42 pmol/L vs. 33.99 pmol/L; p=0.000).
Conclusions: Vitamin D deficiency (25(OH)D serum level 
<20ng/ml) observed at birth in 100% term infants profoundly 
increased growth plate activity to levels comparable to preterm 
neonates. Vitamin D sufficient preterm infants (25(OH)D se-
rum level >20ng/ml) have more proanabolic bone and cartilage 
metabolism expressed as serum formation marker (P1NP), ratio 
of serum formation/resorption markers (P1NP/CTX ratio) and 
growth plate activity marker (NT-proCNP) in comparison to vi-
tamin D sufficient term infants. 
Acknowledgement: Statutory Internal IPCZD Grants 23/04, 
90/05, 173/07 and 109
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P332 - THE IMPACT OF HORMONE REPLACEMENT 
THERAPY ON THE RELATIONSHIP BETWEEN  
OSTEOPOROSIS AND LIPIDS IN POSTMENOPAUSAL 
WOMEN: OUR INITIAL DATA (2000-2004) AND  
PRELIMINARY RESULTS (2005-2009)
N. Keramaris 1, 2,*, I. Lambrinoudaki 1 on behalf of menopause 
clinic, 2nd department of ob/gyn, university of Athens, A. Al-
exandrou 1, 3, G. Christodoulakos 1, I. Masiotis 2, G. Kelalis 4, A. 
Kostakos 2, G. Creatsas 1 and menopause and climacteric clinic, 
2nd department of ob/gyn, university of Athens
12nd Dept of Obstetrics and Gynaecology, 31st Department of 
Surgery, University of Athens Medical School, 2Orthopaedic De-
partment, 1st IKA Hospital of Athens, Athens, 4Orthopaedic and 
Spine Surgery Department, Metropolitan Hospital, Piraeus-Ath-
ens, Greece

Aims: There is a possibility that hormone therapy improves os-
teoporosis not only via direct effect of oestrogens on bone tissue, 
but also via lowering the lipids that may have detrimental effect 
on bone tissue. The aim of this study was to assess the effect of 
various regimens of hormone therapy on lipids and osteoporosis 
and the correlation between lipids and osteoporosis under given 
hormone treatment.
Methods: In this study we have incorporated two sets of data. 
The first set comprises three hundred and thirty five women 
(n=335) which participated in this open study from 2000 till 
2004 and were assigned to receive orally (a) CEE (n=29), (b) Ti-
bolone (n=75), (c) CEE/MPA (n=57), (d) E2/NETA (n=72), (e) 
raloxifene (n=64) and (f) no therapy (control) (n=68) for at least 
12 months. The second set represents the preliminary results of 
the continuation of this study during the period 2005-2009. The 
postmenopausal women that have been till now analysed are 150 
and are divided as follows: (a) CEE (n=12), (b) Tibolone (n=31), 
(c) raloxifene (n=29), (d)E2/NETA (n=18) and (e) no therapy 
(control) (n=14). At baseline and 12 months blood samples were 
analyzed for lipids and lipoproteins (total cholesterol, triglycer-
ides, HDL, LDL, Lipoprotein (a), Apolipoprotein-A1, Apolipo-
protein–B) and DXA was also performed for the measurement of 
BMD of the lumbar spine.
Results: 1. Data 2000-2004: In most variables a negative relation-
ship between BMD and lipids was observed. In the raloxifene 
group only LDL reached statistical significance (p=0.0031). In 
the tibolone group again only LDL reached statistical significance 
(p=0.038). In the E2/NETA group none reached statistical signifi-
cance. In the CEE/MPA group statistical significance was reached 
by total cholesterol, LDL and Lp(a) (p=0.008, 0.007, 0.047 respec-
tively).

2. Preliminary results 2005-2009: There is a trend for most 
lipids variables to correlate inversely with lumbar BMD t-score. 
As in the previous phase of our study, the main exception is 
raloxifene, which increases HDL and triglycerides. The most 
pronounced effect has been observed in the tibolone group, 
where the correlation between the BMD and total cholesterol 
– LDL reached statistical significance (respectively, p=0,021, 
p=0,002).
Conclusions: In this study it has been observed that there is a 
trend in almost every medication group towards an inverse cor-

relation between lipids and BMD. The effect is more prominent in 
the tibolone group, as it is pointed out by both sets of data. 
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P333 - THE RELATIONSHIP BETWEEN WNT SIGNALING 
PATHWAY GENE POLYMORPHISMS AND PRODUCTION 
OF OSTEOPROTEGERIN AND SOLUBLE RECEPTOR  
ACTIVATOR OF NF-KB BY WHOLE BLOOD CELLS
J. G. Kim 1,*, D. Lee 2, H. Kim 1, S. Ku 1, C. S. Suh 1, S. H. Kim 1, Y. 
M. Choi 1

1Department of Obstetrics & Gynecology, Seoul National Univer-
sity Hospital, 2Department of Obstetrics & Gynecology, Samsung 
Medical Center, Seoul, Republic of Korea

Aims: To investigate the relationship between single nucleotide 
polymorphism (SNP) in Wnt signal pathway genes, and produc-
tion of osteoprotegerin (OPG) and soluble receptor activator of 
NF-κB ligand (sRANKL) by whole blood cells in postmenopausal 
Korean women.
Methods: Low density lipoprotein receptor-related protein (LRP) 
5 c266 A>G and c3893 C>T, frizzled (FZD) 6 c1033 A>C, axin 
II c148 C>T, T cell factor (Tcf) 1 c766 G>A, and adenomatous 
polyposis coli (APC) c5465 T>A polymorphisms were analyzed 
by polymerase chain reaction-restriction fragment length poly-
morphism (PCR-RFLP), direct sequencing, and Taqman assay 
in 141 postmenopausal Korean women. The production of OPG 
and sRANKL by lipopolysaccharide-stimulated whole blood cells 
were also measured.
Results: The production of OPG and sRANKL by lipopolysaccha-
ride-stimulated whole blood cells, and their ratio of RANKLx1,000/
OPG were not different according to the LRP 5 c266A>G and 
c3893C>T, FZD 6 c1033A>C, axin II c148C>T, Tcf 1 c766G>A, 
and APC c5465T>A polymorphisms. There were also no sig-
nificant differences in the production of OPG and sRANKL, and 
their ratio of RANKLx1,000/OPG among combined genotypes of 
LRP c266A>G and c3893C>T polymorphisms.
Conclusions: LRP 5 c266A>G and c3893C>T, FZD 6 c1033A>C, 
axin II c148C>T, Tcf 1 c766G>A, and APC c5465T>A polymor-
phisms do not affect the production of OPG and sRANKL by li-
popolysaccharide-stimulated whole blood cells.
Acknowledgement: This study was supported by a grant 
(A080012) from the Korea Health technology R&D project, Min-
istry of Health, Welfare & Family Affairs, Republic of Korea.
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P334 - STRUCTURAL DECAY OF CORTICAL BONE; 
DON’T THROW OUT THE BABY WITH THE BATHWATER
R. Zebaze 1,*, A. Mbala 2, K. King 1, A. Ghasem-Zadeh 1, E. See-
man 1

1Medicine, Austin Health, University of Melbourne, Heidelberg, 
2Straxcorp, Melbourne, Australia

Aims: Assessment of age-related structural decay of cortical 
bone is confined to the assessment of cortical area and thickness 
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of the residual compact-appearing cortex. Advancing age is ac-
companied by intracortical remodelling which results in severe 
intracortical porosity which leaves chaotically connected cortical 
remnants and is responsible for most of the bone loss during age-
ing. We hypothesized that inclusion of cortical remnants will bet-
ter reflect the effects of ageing on cortical bone than parameters 
limited to the residual compact-appearing cortex.
Methods: The distal radius and tibia were imaged using HRpQCT 
(Scanco Medical) in 55 women aged 19 to 98 years. Cortical 
thickness (Ct Th) and area (Ct Area), total and cortical volumet-
ric density (Ct D, vBMD) were measured. Further analyses were 
done using a newly developed software (Strax1.0) which allows 
assessment of the compact-appearing cortex and cortical rem-
nants. The thickness of the inner decayed layer of cortical rem-
nants to the ratio of the thickness of remnants to the thickness 
of the entire cortical mass (compact plus remnant area), denoted 
as percentage of cortical remnants, was measured. The porosity 
of the entire cortical mass (compact-appearing + remnants) was 
also measured.
Results: All parameters decreased as age advanced. However, the 
decline of parameters that include the cortical area that consists 
of cortical remnants exceeded that of the decline in compact ap-
pearing cortex. In multivariate analysis, advancing ageing was 
more strongly associated with a rise in the proportion of cortex 
that is remnants (r=0.43, p=0.005) than the decline in cortical 
thickness (r=0.27, NS). The age-related increase in porosity that 
includes porosity of the compact appearing cortex plus porosity 
producing remnants (r=+ 0.75) was greater than the decrease in 
Ct Area (r=-0.53, p<0.05), CoD r=- 0.52, p<0.05) or vBMD (r=- 
0.75 p= 0.02) (p values compare Rs). 
Conclusions: Inclusion of cortical remnants captures the age-re-
lated structure decay of the cortex better than existing parameters. 
This new approach is likely to allow identification of individuals 
at risk for fracture beyond currently existing parameters.
Acknowledgement: This study was partly supported by from an 
unrestricted grant from IOF and Servier
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P335 - DELAYED CORTICALIZATION BY  
CONDENSATION OF PERIPHERAL TRABECULAE OF 
THE DISTAL GROWTH PLATE CONTRIBUTES TO BONE 
FRAGILITY IN CHILDHOOD 
R. Zebaze 1,*, A. Ghasem-Zadeh 1, K. King 1, A. Mbala 2, Q. Wang 

1, S. Iuliano-Burns 1, E. Seeman 1

1Medicine, Austin Health, University of Melbourne, Heidelberg, 
2Straxcorp, Melbourne, Australia

Aims: Forearm fractures affect one in three children, predispose 
to further fractures in childhood and in adulthood. The struc-
tural basis of the underlying bone fragility in childhood is poorly 
defined
Methods: We imaged the distal radius and tibia using high-
resolution peripheral computed tomography in 19 boys and 11 
girls with distal radial fractures and 66 male and 66 female age-
matched controls. Cortical thickness (Ct Th) and area (Ct Area), 
and total and cortical volumetric density (Ct D, vBMD) were 

measured by HR-pQCT (Scanco). In addition, we used a new 
software (Strax1.0) to further assess bone structure at the distal 
tibia in 11 boys with fractures and 13 age and maturity controls. 
Strax1.0 separates bone compartments into trabecular, inner (ITZ) 
and outer)OTZ) transitional zones, and compact cortical bone. 
The inner zone is adjacent to trabecular bone, which it resembles 
while the outer zone resembles cortical bone. This subdivision 
captures the gradual transition between trabecular bone and the 
cortex. As cortical bone at the metaphyses, where most fracture 
in childhood occur, is formed by condensation of trabeculae from 
the marrow space, we hypothesized that delayed trabecular con-
densation produces a thin outer transition zone in children with 
fracture (Wang et al, JBMR 2009). The zones quantified using 
Strax1.0 were expressed as percentages of the total cross sectional 
area - percent cortical area, OTZ, ITZ and cortical mass (i.e. com-
pact cortex + transition zone).
Results: At both the distal radius and distal tibia, Ct Th, Ct area, 
Ct D and vBMD did not differ in cases and controls of either sex. 
Similarly, the total transitional zone (inner plus outer) did not 
differ in absolute terms in boys with fractures relative to con-
trols (366 vs. 323 mm; NS). By contrast, boys with fractures had 
a reduced percent total transition zone (4.34 vs. 5.03%; p=0.01), 
which was mostly the result of a smaller percent OTZ (3.87 vs. 
3.22%; p=0.02, i.e. 16.8%). There was no deficit in the ITZ (1.25 
vs. 1.67%; NS). As a result of the reduced OTZ, boys with fracture 
had a reduced percent cortical area (17.1 vs. 21.1%; p=0.05) and 
percent cortical mass (26.19 vs. 21.77%; p=0.03).
Conclusions: Delayed corticalization by condensation of periph-
eral trabeculae of the growth plate may contribute to bone fragil-
ity during childhood.
Acknowledgement: This study was supported by from an unre-
stricted grant from IOF and Servier
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P336 - PRIMARY OSTEOARTHRITIS NO LONGER  
PRIMARY: THREE SUBSETS WITH DISTINCT  
ETIOLOGICAL, CLINICAL AND THERAPEUTIC  
CHARACTERISTICS 
G. Herrero-Beaumont 1,*, J. A. Roman-Blas 1, S. Castañeda 2, S. 
Jiménez 3

1Rheumatology, Fundacion Jimenez Diaz, 2Rheumatology, Hos-
pital de la Princesa, Madrid, Spain, 3Rheumatology, Thomas Jef-
ferson University, Philadelphia, United States

Aims: Osteoarthritis (OA) has been historically divided into pri-
mary and secondary. Primary OA is defined as an idiopathic con-
dition developing in previously undamaged joints in the absence 
of an obvious causative mechanism. During the last few years, 
a large amount of new and valuable evidence has provided new 
insights into the biochemistry and molecular biology of carti-
lage, subchondral bone and other articular tissues which suggest 
distinct etiopathogenetic mechanisms in some forms of primary 
OA. Here, we propose an etiopathogenic classification of primary 
OA in the light of the significant progress in the understanding 
of the disease.
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Methods: A review of the literature was carried out by search-
ing the Medline and PubMed databases from 1952 to November 
2008 using the following key words: genetic alteration, heritabil-
ity, estrogen, menopause, and aging either alone or in various 
combinations with joint, cartilage, subchondral bone, synovium, 
ligaments, muscle, tendons, OA and osteoporosis.
Results: Numerous studies have shown that genetic alterations, 
menopause-related estrogen deficiency, and aging play crucial 
roles in the molecular pathophysiological events involved in the 
process of cartilage and joint damage and thus, in OA develop-
ment. We propose here based on results of these extensive stud-
ies to classify primary OA into three distinct though interrelated 
subsets: Type I OA, genetically determined; Type II OA, estrogen 
hormone dependent; and Type III OA, aging related. These three 
distinct biological processes in concert with the two main risk 
factors obesity and joint overload or trauma would induce the 
expression of the disease in a given individual.
Conclusions: The three proposed subsets of OA display distinct 
etiological, clinical and therapeutic characteristics and should 
therefore no longer be considered as “Primary OA”.

Disclosure of Interest: None Declared

P337 - PGE2 MODULATES THE SYNTHESIS OF OPG AND 
RANKL IN THE ARTICULAR CARTILAGE OF PATIENTS 
WITH KNEE OSTEOARTHRITIS
J. Moreno-Rubio 1, L. Tardío 1, M. Bellido 1, G. Herrero-Beaumont 

1,*, R. Largo 1
1Rheumatology, Fundacion Jimenez Diaz, Madrid, Spain

Aims: The system OPG/RANK/RANKL is the principal modulator 
of bone remodeling, although its regulation in the adjacent articular 
cartilage during OA is unknown. Our aim was to explore if PGE2 
synthesis inhibition modulates OPG and RANKL synthesis in the 
cartilage of OA patients. We also investigated if PGE2 modify this 
system in human osteoarthritic chondrocytes (HOC) in culture.
Methods: A 3-month controlled, clinical trial was carried out on 
20 patients with severe knee OA scheduled for total knee replace-
ment surgery (Mankin score 11.4±0.4). Ten patients were treated 
with Celecoxib (CBX) (200 mg/24h), while OA patients who did 
not want to be treated served as the control group (CTR). After 
surgery, the articular cartilage was processed for western blot, 
real time PCR and immunohistochemical studies. In human os-
teoarthritic chondrocytes (HOC) in culture we also examined the 
effects of PGE2 on OPG/RANK/RANKL synthesis, and explored 
which of its surface receptors was involved in the PGE2 action.
Results: In the cartilage of OA patients, CBX did not modify 
OPG or RANK synthesis, while it significantly inhibited RANKL 
synthesis, thus increasing the ratio OPG/RANKL in comparison 
with CTR. By immunohistochemistry, we observed that OPG and 
RANKL were mainly expressed in chondrocytes in all cartilage 
zones, although a clear pericellular and extracellular signal was 
also observed. Unexpectedly, vessels crossing the tide mark, the 
tide mark-embedded chondrocytes, and some cells in the calci-
fied cartilage, stained positively for RANKL. No differences in 
the protein distribution between the two groups of patients were 
observed. In HOC in culture, PGE2 elicited a dose and time-de-

pendent increase in the synthesis of OPG and, to a significantly 
higher extent, those of RANKL. Confocal microscopy revealed 
that PGE2 induced RANKL transport to the cell membrane. EP2/
EP4 agonists reproduced PGE2 actions on OPG and RANKL in-
duction, while EP1/EP3 agonists had no effect.
Conclusions: These data indicate that PGE2 regulates the expres-
sion and the release of the key mediators of bone metabolisms 
by articular chondrocytes. Long-term NSAID treatment that in-
hibited local PGE2 concentration also inhibited the resorptive 
signal synthesized by chondrocytes, especially RANKL synthesis. 
The role of this mediator in OA cartilage metabolism is still un-
known, although it would allow the cartilage to control the activ-
ity of subchondral bone cells in a paracrine fashion.
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P338 - RESTRICTION OF BISPHOSPHONATE- 
ASSOCIATED OSTEONECROSIS (ONJ) TO THE JAW- 
DEVELOPMENTAL BIOLOGY CONSIDERATIONS AND 
JAW BONE SPECIFIC CYTOKINE EXPRESSION
F. Wehrhan 1,*, K. Amann 2, P. Hyckel 3, P. Stockmann 1, A. Sch-
legel 1, F. W. Neukam 1, E. Nkenke 1

1Dept. of Oral and Maxillofacial Surgery, 2Institute of Pathology, 
University of Erlangen-Nuremberg, Erlangen, 3Dept. of Plastic 
Surgery, University of Jena, Jena, Germany

Aims: ONJ is restricted to the jaw. The ONJ-affected sites are as-
sociated with hypercalcified bone and prolonged wound healing. 
The formal pathology of ONJ is unknown. Restriction of ONJ to 
the jaw bone might be caused by developmental biology related 
differential interaction of aminobisphosphonates with cranial 
neural crest derived jaw bone compared to mesenchymal stem 
cell derived extracranial bone. Sustained expression of the osteo-
proliferative transcription factor Msx-1 can be found in jaw bone 
only. Description of bone homeostasis and wound healing related 
mediators Msx-1, BMP-2/4, TGFβ1 and its downstream effectors 
Smad 2/3 and Smad-7 in ONJ-sites are missing at present. The 
aim of the study was to evaluate the expression of Msx-1, BMP-
2/4, TGFβ1, Smad 2/3, Smad-7 and Galectin-3 in ONJ-affected 
sites compared to healthy jaw bone.
Methods: 20 ONJ samples and 20 control specimen of healthy 
jaw bone were processed for immunohistochemistry of paraf-
fin embedded tissue. Targeting BMP-2/4, Msx-1, TGFβ1, Sox-9, 
Rank(L), Smad 2/3, Smad 7 and Galectin-3 an autostaining-based 
APAPP-staining kit was used. Semiquantitative assessment was 
performed measuring the ratio of positively stained cells/ total 
amount of cells (labelling index, ANOVA-Test) in ONJ samples 
(bone and soft tissue) compared to control jaw bone.
Results: A significant suppression (p<0.05) of Msx-1 and Rank(L) 
and a significantly increased (p<0.05) expression of BMP-2/4 was 
seen in bone samples of the ONJ-sites compared to normal jaw 
bone. In the ONJ-related soft tissue a significant suppression 
(p<0.03) of TGFβ1, Smad 2/3 was detected, whereas Smad-7, Ga-
lectin-3 and Sox-9 were significantly (p<0.05) increased in ONJ 
compared to healthy mucosa.
Conclusions: Suppression of Msx-1 by aminobisphosphonates 
might explain the development of local osteopetrosis and restric-
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tion of ONJ to the jaws since Msx-1 has been shown to be ex-
pressed in cranial neural crest derived bone only. Results indicate 
an interaction of TGFβ1 and BMP-2/4 pathway during bone and 
oral mucosa regeneration, which is impaired by aminobisphos-
phonates. Comparative analysis of developmental biology related 
differences of osteoblast-osteoclast homeostasis in cranial neural 
crest derived bone compared to mesenchymal stem cell derived 
bone could explain a variety of bone disorders, restricted to the 
maxillofacial bone structures.
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P339 - ASSOCIATION OF HIGH THYROID PEROXIDASE 
AUTOANTIBODIES AND DECREASED BONE MINERAL 
DENSITY IN EUTHYROID PERIMENOPAUSAL WOMEN
L. I. Danilova 1,*, O. V. Zabarovskaya 1, N. A. Vasiliva 2, E. I. 
Dashkevich 3

1Belarusian medical Academy of postgraduate education, 2Re-
public Medical Rehabilitation and Balneotreatment Centre, 
3Minsk-city hormonal laboratory with radioimmunoassay tech-
nology, Minsk, Belarus

Aims: Thyroid gland is susceptible to autoimmune reactions that 
lead to autoimmune diseases. According to the recent findings 
the patients with autoimmune disorders have the predisposition 
to decreased bone density. High serum levels of thyroid hormone 
(fT4) and low levels of thyroid-stimulating hormone (TSH) are as-
sociated with reduce bone mass, particularly, in postmenopausal 
women. The aim of the study was to evaluate whether the presence 
of thyroid peroxidase autoantibodies (anti-TPO) was associated 
with changes in bone metabolism in perimenopausal euthyroid 
women.
Methods: We followed 17 anti-TPO-positive euthyroid women 
(7 premenopausal and 10 menopausal patients). Age - 52,6±6,3 
yrs, body mass index - 26,8±5,3 kg/m2, duration of menopause 
– 6,75±4,6 yrs. TSH - 2,32±1,1 mIU/ml, fT4 – 15,9±2,4 pmol/l, 
anti-TPO – 442 [147,1;464] IU/ml. 17 anti-TPO-negative eu-
thyroid age-, body mass index-matched women were enrolled 
in the control group (5 premenopausal and 12 menopausal 
subjects). TSH – 2,46±1,0 mIU/ml, fT4 – 15,79±2,5 pmol/l. 
Menopausal duration – 6,55±4,5 yrs. Detailed history was tak-
en from each patient. Ionized and serum calcium levels; the 
markers of bone formation (serum N-MID osteocalcin (OC)) 
and bone resorption (cross-linked C-telopeptide (CTX)) have 
been assessed. Bone mineral density (BMD) was measured at 
spine (L1-L4) and femoral neck (FN) using DXA. The thresh-
old for osteopenia was set at – 1,0, for osteoporosis was set at 
– 2,5.
Results: Ionized and serum calcium levels, OC, CTX were not 
significantly different. 11 (64,7%) anti-TPO-positive euthyroid 
patients had reduced BMD (2 subjects with osteoporosis and 9 
with osteopenia). Osteopenia was diagnosed in 2 (11,7%) anti-
TPO-negative euthyroid women (c²=7,971, р=0,005). Anti-TPO-
positive group has significantly lower BMD at L1-L4 (p=0,04), Т-
score (р=0,049) and at FN (р=0,02), Т-score (р=0,04) compared 
to control group. The level of anti-TPO positively correlated with 
BMD at L1-L4 (r=0,57).

Conclusions: Anti-TPO-positive euthyroid perimenopausal 
women have decreased BMD compared to anti-TPO-negative 
subjects. Our data demonstrated the possible influence of thyroid 
autoimmunity on bone metabolism and necessity of monitoring 
the anti-TPO-positive patients for both thyroid disorders and 
more aggressive BMD changing.
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P340 - GENANT CLASSIFICATION “BLIND ZONE”:  
A CLINICAL REPORT OF SERIOUS OSTEOPOROTIC  
VERTEBRAL DAMAGE
A. Ariani 1, F. Silveri 1, M. Tardella 1,*, G. Guglielmi 2, O. Pirani 3, 
W. Grassi 1

1Università Politecnica delle Marche, Clinica Reumatologica, 3UO 
Radiologia, ASUR Marche, Zona Territoriale 5, Jesi, 2Università 
degli Studi di Foggia, Dipartimento di Radiologia, Foggia, Italy

Aims: To report a case of serious abnormality in vertebral body 
shape which is not included in Genant classification (J Bone Min-
er Res 1993) and not clearly pinpointed at standard X-ray exami-
nation. 
Methods: This study involved the case of a 64-year-old woman 
with a low back pain, hypocalcemia and low levels of vitamin D. 
The outcome of the Body Mass Densitometry was a T-score of 
-4,57 SD, revealing a serious osteoporosis. Further investigations 
about bone structure were conducted with radiological examina-
tions (plain X-ray and computerized tomography - CT) of the 
axial skeleton, particularly the dorsal and lumbar spine. 
Results: Plain radiographs showed two vertebral compression 
fractures between D12 and L2); CT (bone scanning) confirmed 
the presence of the wedge-shaped vertebrae (D12 and L2) but, 
moreover, highlighted the collapse of the central area of superior 
and inferior plates of L1. This findings demonstrated that there 
was an impairment of the vertebral body’s structure related to os-
teoporosis. After another and more accurate assessment of stand-
ard X-ray of L1 two lines encompassed in the vertebral margins 
(which had not any morphological abnormalities), due to the 
concave depressions inside the vertebral bodies, were detected. 
We also suggest that this deformity could be a condition forego-
ing a severe and uniform vertebral compression (“pancake” ver-
tebrae). 
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FIGURE: Above: (X-Ray) L1 shows normal margins but there are 
two lines encompassed in the vertebral margins; Below: (CT) L1 
axial, coronal and longitudinal view.

Conclusions: When evaluating a dorso-lumbar spine in an oste-
oporotic patient it should be considered the possibility of a severe 
structural impairment even in those vertebral bodies with a pro-
jected line below and between the medial borders of the vertebral 
ring. Moreover a follow-up of such vertebrae could confirm if we 
have described the morphological stage before a vertebral flat-
tening. 
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P341 - THE ASSOCIATION BETWEEN THE GENERIC  
AND DISEASE-SPECIFIC QUALITY OF LIFE  
QUESTIONNAIRE AMONG WOMEN WITH  
OSTEOPOROSIS AND VERTEBRAL FRACTURES
A. Bergland 1,*

1Faculty of Health Sciences, Oslo University, Oslo, Norway

Aims: The purpose was to assess whether ‘QUALEFFO-41’ and 
GHQ-20 would be feasible for measuring the Health related qual-
ity of life (HRQOL) of women with established osteoporosis and 
at least one vertebral fracture, as well as assessing the concurrent 
validity of ‘QUALEFFO-41’ and GHQ-20 and if the two HRQOL 
measurements differentiated between those with good or bad 
mobility and balance as well as those using analgesics or not. 
Methods: A cross-sectional study of 89 women, 60 years or more 
participated. HRQOL were evaluated by a generic instrument 
known as GHQ-20 and a disease specific instrument for oste-
oporosis, QUALEFFO-41. Mobility and balance were tested maxi-
mum speed, ‘Functional Reach(FR)’and use of walking aid or not.

Results: Cronbach’s α coefficient for HRQOL range from 0.92- 
0.61. Significant correlation between ‘QUALEFFO-41: total score’ 
and ‘GHQ-20: total score’ was 0.49 and between ‘GHQ-20: total 
score’ and scores of ‘QUALEFFO-41’ the significant correlation 
ranged from 0.28 to 0.62. Those in the 75± group with the highest 
maximum walking speed, longest FR distance, not using walking 
aid or analgesics reported better HRQOL more frequently related 
to the disease specific measurement than those in the 25± group 
having a slower maximum walking speed, shorter FR, using walk-
ing aids or analgesics.
Conclusions: Our results showed that disease-specific and a 
generic HRQOL instruments are not redundant when applied 
together and that the disease-specific ‘QUALEFFO-41’ and the 
generic GHQ-20 measure different aspects of HRQOL.
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P342 - CALCIUM IN THE SECOND URINE DOES NOT  
REPLACE 24-H URINE CALCIUM AS SCREENING TEST
L. Navarro Casado 1,*, J. A. Blázquez Cabrera 2, M. L. Ibáñez 
Gómez 1, M. J. Andicoberry Martínez 2, O. Olivas Blázquez 1, E. 
Pescador Valero 2

1Clinical Chemistry, 2Internal Medicine, Complejo Hospitalarion 
Universitarion de Albacete, Albacete, Spain

Aims: Calcium in the second morning urine is a simple test to 
assess calcium excretion in patients with osteoporosis, but there 
are doubts about the correlation with calcium in urine for 24 h, 
which is the reference test. The aim of this study was to compare 
concentrations of calcium in the second morning urine and 24-h 
samples in patients studied in an osteoporosis consulting. Many 
patients were receiving calcium supplementation treatments.
Methods: Urine samples were collected from 99 patients, 92 
women and 7 men, aged 30-80 years (mean 63±10 yr). The sec-
ond morning urine (fasting sample urine) was collected immedi-
ately after the end of the 24-h collection. The statistical tests used 
were the Pearson coefficient and kappa coefficient. 
Results: The range of calcium excretion in urine over 24 hours 
was 35-524 mg (mean 192±103 mg), the Ca/Cr ratio in the urine 
of 24 hours was 0.01-0.48 mg/mg (mean 0.201±0.098 mg/mg); 
the Ca/Cr ratio in the second urine was 0.01-0.62 mg/mg (mean 
0.223±0.141 mg/mg). There were 24 patients with hypercalciu-
ria (urine calcium >250 mg/day in women and >300 mg/day in 
males). The coefficient of correlation between fasting urine Ca/Cr 
ratio and 24-h urine Ca /Cr ratio was 0.661 (p<0.001) and be-
tween fasting urine Ca/Cr ratio and 24-h urine calcium was 0.465 
(p<0.001). In the group of patients with hypercalciuria, the coef-
ficient of correlation between fasting urine Ca/Cr ratio and 24-h 
Ca /Cr ratio was 0.681 (p<0.001), but there was no correlation be-
tween fasting urine Ca/Cr ratio and 24-h urine calcium (r=0.318, 
p=0.13). The kappa coefficient between fasting urine Ca/Cr ratio 
and 24-h Ca /Cr ratio was 0.511 (p<0.001) and between fasting 
urine Ca/Cr ratio and 24-h urine calcium was 0.158 (p=0.068).
Conclusions: Conclusions. In clinical practice in osteoporosis, 
fasting urine Ca/Cr ratio shows good correlation with 24-h Ca 
/Cr and acceptable correlation with 24-h urine calcium in the 
overall patient population. However, in patients with hypercal-
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ciuria we found no correlation between fasting urine Ca/Cr ratio 
and 24-h urine calcium. Based on these results, fasting urine Ca/
Cr ratio can not replace 24 h urine calcium as screening test for 
excretion of calcium.
References: 1. JA Blázquez et al, Calcif Tissue Intl 2006;78(S1):
S128.
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P343 - KINETIC ASSESSMENT OF BONE LOSS BY IN 
VIVO MICROCT IN AN ANIMAL MODEL OF LOCALIZED 
DISUSE INDUCED BY THE CLOSTRIDIUM BOTULINUM 
TOXIN 
H. Libouban 1,*, M. Moreau 1, D. Chappard 1

1INSERM, U922, Faculty of Medicine, Angers, France

Aims: Microcomputed tomography (microCT) has been exten-
sively used ex-vivo for the study of trabecular bone loss in os-
teoporotic patients and in animal models of osteoporosis. More 
recently, in vivo microCT have been developed to study bone loss 
and morphological changes in the same animal at different time 
intervals. The aim of the present study was to assess the morpho-
logical changes in the trabecular network of rats with a localized 
disuse induced by an injection of botulinum toxin (BTX).
Methods: Twelve rats were used and divided into 2 groups. The 
first group received a single BTX injection in the quadriceps to 
induce paralysis of the right hind limb (immobilized); the left 
hind-limb served as a non-immobilized limb control (non-im-
mobilized). The second group received a saline injection in the 
right hind limb and was used as control. In vivo microCT was 
performed under general anesthesia at day 0, 14 and 28 days us-
ing a Skyscan 1076 in vivo X-ray microtomograph with a resolu-
tion of 18µm. All animals were sacrificed at 28 days. Right and left 
tibias were embedded undecalcified for histochemical identifica-
tion of TRAcP osteoclasts and assessment of osteoblastic activity 
after double calcein labeling.
Results: 3D reconstruction images of the right inner side of the 
left and right tibia at each of the 3 time points were compared 
for each rat. Typical progression of bone loss in the same rat was 
presented. Trabecular bone loss was evidenced as earlier as 14 
days on 2D and 3D images. At 28 days, localized disuse has af-
fected both lateral and central trabecular compartment and also 
cortical bone with a thinning of cortices. At 28 days, BV/TV was 
roughly -30% less compared to BV/TV from the non-immobi-
lized tibia. Histological assessment of bone resorption and for-
mation showed that bone loss (clearly evidenced at 28 days) was 
associated with a significant increase of osteoclast number and a 
decrease of bone formation rate.
Conclusions: In vivo microCT is an accurate method that allows 
following the trabecular and cortical modifications in animal 
models of osteoporosis.
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P344 - FRAGILITY FRACTURE RISK – RISK FACTORS 
M. I. Cevei 1,*, D. Stoicanescu 2
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cine, Oradea, 2Medical Genetics, University of Medicine “Victor 
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Aims: It was noticed that the probability of occurrence of an os-
teoporotic fracture either of the hip or a major one increases with 
the increasing of the number of risk factors, directly affecting pa-
tient’s quality of life. The study aimed to detect the risk for a gen-
eralized fracture and for a hip fracture using FRAX® algorithms, 
in a group of patients with osteoporosis.
Methods: The study included a group of 82 patients investigated 
by DXA for detecting osteoporosis admitted in the Rehabilitation 
Clinical Hospital of Baile Felix between July 2008 - May 2009, with 
a mean age of 61.6±8.8 years, ranging between 44 and 81 years. All 
patients were assessed by DXA at the Diagnostic Center Maria us-
ing Lunar Prodigy Advance (PA 130775) GE Healthcare device.
Results: Patients with vertebral osteoporosis obtained a mean 
lumbar T-score of -2.80, score that was -3.1 in cases with general-
ized osteoporosis and -2.38 in patients with osteopenia. 46.1% of 
cases with vertebral osteoporosis had 3 risk factors, but as for os-
teopenia, 51.9% of cases had only one risk factor. The distribution 
of risk factors in patients with osteoporosis is presented in table 
1. In order to assess the risk factors for osteoporosis, the 82 new 
cases have completed the IOF One-Minute Osteoporosis Risk Test 
2007, a questionnaire comprising 19 questions. The mean for the 
risk factors was 2.75, with limits from 1 to 6. 

Table 1. The distribution of risk factors in patients with oste-
oporosis
RISK FACTORS VOP  GOP Op TOTAL  

LOT %
PARENTS with OP
n=31;LOT N=82 
 

15(48%) 9(29%) 7(22.5%) 37%

EARLY MENOPAUSE
n=55;LOT N=82

24(43%) 16(29%) 15(27%) 67%

KYPHOSIS and 
HEIGHT DECREASE
n=44LOT N=82

23(52%) 15(34%) 6(13.6%) 44%

SMOKING
n=8;LOT N=82

3(37%) 1(12.5%) 4(50%) 9.75%

SECUNDARY OSTE-
OPOROSIS 
n=20;LOT N=82

10(50%) 7(35%) 3(15%) 24.4%

VOP- vertebral osteoporosis, GOP- generalized osteoporosis, 
Op- osteopenia

Fracture risk was established with the aid of FRAX® tables ac-
cording to the number of risk factors and hip T-score assessed 
by DXA. Considering the entire lot, this risk was 2.76 for a major 
osteoporotic fracture and 1.57 for a hip fracture.
Conclusions: Quantification of fracture risk influences therapeu-
tic decision and informing patients about this risk contributes 
to the prevention of fractures in compliance with life-style and 
therapeutic measures recommended by the doctor.
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P345 - EFFECT OF DENOSUMAB TREATMENT ON  
BONE HISTOLOGY AND HISTOMORPHOMETRY:  
THE FREEDOM AND STAND STUDIES
I. Reid 1,*, P. Miller 2, J. P. Brown 3, D. Kendler 4, A. Fahrleitner-
Pammer 5, I. Valter 6, K. Maasalu 7, M. Bolognese 8, G. Woodson 

9, H. G. Bone 10, B. Ding 11, R. B. Wagman 12, 13, J. San Martin 11, 
M. S. Ominsky 11, D. W. Dempster 14 and The Denosumab Phase 
3 Bone Histology Study Group
1University of Auckland, Auckland, New Zealand, 2Colorado 
Center for Bone Research, Lakewood, 8Bethesda Health Research 
Center, Bethesda, 9Atlanta Research Center, Atlanta, 10Michigan 
Bone and Mineral Clinic, Detroit, 11Amgen Inc., Thousand Oaks, 
12Amgen Inc., San Francisco, 13Stanford University School of Med-
icine, Stanford, 14Columbia University and Helen Hayes Hospital, 
New York and West Haverstraw, United States, 3CHUQ Laval Uni-
versity, Quebec City, 4University of British Columbia, Vancouver, 
Canada, 5Medizinische Universität Graz, Graz, Austria, 6CCBR, 
Tallinn, 7OCRC, Tartu University Hospital, Tartu, Estonia

Aims: The effect of denosumab, a fully human monoclonal anti-
body to RANKL, on bone histology and histomorphometry was 
assessed in subgroups of women enrolled in 2 phase 3 trials of 
denosumab.
Methods: In FREEDOM, 92 subjects (45 placebo, 47 denosumab) 
underwent transiliac crest bone biopsy: 68 at 24 months, 47 at 
36 months, and 23 at both time-points, producing 115 biopsies 
(62 placebo, 53 denosumab). Bone biopsies were performed at 12 
months in a substudy of STAND, a separate trial of postmenopau-
sal women with low bone mass previously treated with alendro-
nate, randomized to continue alendronate (21 biopsies) or transi-
tion to denosumab (15 biopsies).
Results: In FREEDOM, qualitative bone histology showed nor-
mally mineralized lamellar bone in all samples. Absence of oste-
oid was observed in 5 denosumab-treated subjects. Tetracycline 
labelling was present in all placebo and in 64% of denosumab bi-
opsies. Double-labelling in trabecular bone was observed in 94% 
of placebo and 19% of denosumab biopsies. Static and dynamic 
measures of bone formation were substantially reduced with de-
nosumab (Table). Resorption was also markedly decreased: me-
dian osteoclast number was 0.08/mm in placebo and 0.00/mm 
in the denosumab group. Micro-CT assessments of trabecular 
structure were not significantly different between groups. In 
STAND, findings in denosumab-treated subjects were similar to 
the FREEDOM study, and turnover indices tended to be lower 
than in alendronate subjects (significant for mineral apposition 
rate and eroded surface).

Conclusions: Denosumab treatment is associated with reduced 
numbers of fractures over 3 years and no untoward effects on 
bone were observed. The clinical significance of absent labels in 
the denosumab group remains to be determined.
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P346 - EFFECTS OF DENOSUMAB DISCONTINUATION 
ON BONE HISTOLOGY AND HISTOMORPHOMETRY
J. P. Brown 1,*, D. W. Dempster 2, 3, B. Ding 4, R. Dent 4, J. San Mar-
tin 4, R. B. Wagman 5, 6

1Laval University and CHUQ, Quebec City, Canada, 2Columbia 
University, New York, 3Helen Hayes Hospital, West Haverstraw, 
4Amgen Inc., Thousand Oaks, 5Amgen Inc., San Francisco, 6Stan-
ford University School of Medicine, Stanford, United States

Aims: Denosumab, an investigational fully human monoclonal 
antibody to RANKL, reduces bone turnover, increases bone 
mineral density (BMD), and decreases risk for vertebral, non-
vertebral, and hip fractures in postmenopausal women with os-
teoporosis (Cummings SR, et al. 2009). Biopsies from subjects on 
current denosumab therapy (1 to 3 years) were consistent with 
low bone turnover (Reid I, et al. 2009). While the effects of deno-
sumab on bone turnover markers and BMD are reversible with 
treatment cessation (Miller PD, et al. 2008; Bone HG, et al. 2008), 
the effects of denosumab discontinuation on bone histology and 
histomorphometry are not known. Thus, a cross-sectional tran-
siliac crest bone biopsy study was initiated and the interim results 
are presented here.
Methods: Eligible subjects completed all denosumab doses in a 
phase 3 trial and were not administered any osteoporosis treat-
ment for ≥ 12 and<36 months. Transiliac crest bone biopsies were 
obtained for histology and histomorphometry evaluation along 
with biochemical markers of bone turnover. 
Results: To date, data from 4 subjects are available. Subjects’ age 
range was 54 to 65 years. Tetracycline labeling was performed 21-
27 months after denosumab discontinuation. All 4 biopsies were 
of excellent quality and were adequate for all evaluations. Biopsies 
showed normal histology without evidence of pathology. Double 



Osteoporos Int (2010) 21:[Suppl1]S25–S388 S 135

1 C

tetracycline labels were present in all specimens. Rate-dependent 
histomorphometric variables, including mineral apposition rate 
and bone formation rate were near or within the reference range 
established in the laboratory where the biopsies were evaluated 
(Table).

Conclusions: In four subjects who discontinued denosumab 
treatment for ≥12 months, bone biopsies data show evidence of 
normal remodeling at the tissue level and absence of pathological 
findings. 
References: 1. Cummings SR et al, New Engl J Med 2009;361:756; 
2. Reid I et al, J Bone Miner Res. 2009;24(S1):S9; 3. Miller PD et 
al, Bone 2008;43:222; 4. Bone HG et al, J Clin Endocrinol Metab 
2008;93:2149.
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P347 - DICKKOPF-1 DOES NOT PREDICT BONE 
MINERAL DENSITY GAIN IN OSTEOPOROTIC WOMEN 
ON BISPHOSPHONATES
T. Kocjan 1,*, G. Hawa 2, S. Maitzen 2, A. Lukas 3, S. Mencej 4, J. 
Marc 4, J. Prezelj 1

1Endocrinology, University Medical Centre, 4Clinical Biochemis-
try, Faculty of Pharmacy, Ljubljana, Slovenia, 2Research and De-
velopment, Biomedica Group, 3Emergentec, Vienna, Austria

Aims: There is almost no data about the potential use of serum 
Dickkopf-1 protein (Dkk-1), a potent inhibitor of bone forma-
tion, in osteoporosis. The aim of our study was to seek for cor-
relation of serum Dkk-1 levels with change in bone mineral den-
sity (BMD) over 1-year period in osteoporotic female population 
treated with bisphosphonates.
Methods: We followed 51 postmenopausal women with new-
ly diagnosed osteoporosis, who had been treated with weekly 
risedronate or monthly ibandronate plus calcium and vitamin 
D3 supplements for 1 year. Blood samples for determination of 
Dkk-1 and C-terminal crosslinking telopeptide of type I collagen 
(CTX) were collected at the time of the diagnosis with first BMD 
measurement and after 3 months. BMD measurement was then 

repeated after 1 year of treatment. Baseline Dkk-1 and CTX val-
ues in patients were also compared to a group of 45 age and sex 
matched healthy controls.
Results: Patients had significantly higher baseline Dkk-1 and CTX 
levels than healthy controls. In patients, serum levels of Dkk-1 at 
baseline were negatively correlated to baseline BMD at any site, 
but not to CTX. BMD gain at spine and total hip after 1 year of 
treatment was neither significantly correlated to serum Dkk-1 
levels at baseline, nor to serum Dkk-1 levels after 3 months.
Conclusions: Serum Dkk-1 levels do not seem to be useful as an 
early predictor of BMD gain determined by DXA after 1 year of 
osteoporosis treatment with bisphosphonates.
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P348 - BONE MARROW LESIONS, CARTILAGE LOSS, AND 
PAIN IN KNEE OSTEOARTHRITIS (OA): RESULTS FROM 
A RANDOMIZED CONTROLLED CLINICAL TRIAL USING 
MRI
L. M. Wildi 1, J. P. Raynauld 1, J. Martel-Pelletier 1, F. Abram 2,  
M. Dorais 3, J. P. Pelletier 1,*

1Osteoarthritis Research Unit, University of Montreal Hospi-
tal Research Centre (CRCHUM), 2ArthroVision Inc., Montreal, 
3StatSciences Inc., Notre-Dame de l’Île-Perrot, Canada

Aims: MRI-detected subchondral bone marrow lesions (BML) 
are frequently seen in OA of the knee depicting acute and chronic 
changes in this tissue. They have been shown to predict cartilage 
loss and to correlate with pain. However, the literature remains 
contradictory about the latter. Furthermore, we lack knowledge 
about treatment effects on BML. We assess, in a multicentre ran-
domized double-blind phase III clinical trial evaluating the effect 
of licofelone vs. naproxen on knee OA, the presence of and change 
in BML over time and their relationship to cartilage volume loss, 
meniscal extrusion, and pain.
Methods: Knee OA patients were selected from the dataset of a 
recently published trial [1]. 161 patients completed the study ac-
cording to protocol. MRI was performed at baseline, 6, 12, and 24 
months. Pain levels were assessed using the WOMAC question-
naire.
Results: Both treatment groups showed increased BML scores 
compared to baseline in global knee (both treatments combined: 
0.71±1.85, p<0.0001, 24 months) and in all subregions, except for 
the medial tibial plateau where the BML score in the licofelone 
group remained stable at 12 (-0.01±0.37) and at 24 months 
(-0.01±0.65) vs. an ongoing increase in the naproxen group 
(0.15±0.58, p=0.04; 0.21±0.74, p=0.06, respectively). In multi-
variate regression analysis, licofelone treatment predicted reduc-
tion in BML score in the medial tibial plateau (β estimate=-0.27, 
p=0.02) and severe meniscal extrusion predicted progression (β 
estimate=0.26, p=0.03). BML scores at baseline statistically corre-
lated with cartilage volume (medial, r=-0.24, p=0.002; lateral, r=-
0.28, p=0.0003; femoropatellar, r=-0.28, p=0.0003). In the global 
and medial compartments, BML score increases correlated with 
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cartilage loss at 12 months (r=-0.18, p=0.03; r=-0.19, p=0.02, re-
spectively). No correlation was found between BML and WOM-
AC pain scores with the exception of an inverse correlation in 
the femoropatellar compartment at 6 (r=-0.22, p=0.006) and 12 
months (r=-0.24, p=0.002).
Conclusions: BML scores were found to increase over time, like-
ly reflecting an accumulation of chronic changes in subchondral 
bone tissue. Correlation between BML and cartilage volume at 
baseline underlines a close relationship between them. Reduction 
in BML might be due to the unique action of licofelone not only 
on cyclooxygenases but also on lipoxygenase. In contrast to pre-
vious reports, no positive relationship was found between BML 
score and pain.
References: 1. Raynauld JP et al, Ann Rheum Dis 2009;68:938.
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P349 - REDUCED BASIS METHODS FOR FAST  
EVALUATION OF ILIAC CREST TRABECULAR BONE 
ELASTIC PROPERTIES
T. Lee 1,*, R. R. Garlapati 1, Y. Chung 2

1Division of Bioengineering, National University of Singapore, 
Singapore, 2Department of Endocrinology & Metabolism, Ajou 
University, Suwon, Republic of Korea

Aims: Age-related reduction in the bone mass causes an increase 
in the fracture risk of elderly populations. Finite element analy-
sis (FEA) is generally used for indirect evaluation of mechanical 
properties of trabecular specimens but computationally expen-
sive. In this study, we propose the reduced basis (RB) methods 
[1,2] which correlate well with the typical FEA results with a con-
siderable gain in computational speed.
Methods: Three cylindrical iliac crest specimens (diameter: 7.5 
mm, length: 10~12 mm) were obtained from osteoporotic sub-
jects and scanned for mCT images. An in-house linear elastic 
FEA code based was used to perform the analysis. Subsequently, 
a FEA solution library was constructed for each of the specimens 
by varying the material property parameters: the tissue elastic 
modulus and Poisson’s ratio. Then the average computational 
speed gain obtained by the RB methods for the samples and their 
accuracy relative to the FEA were evaluated. The spatial distri-
bution of von-Mises stresses, axial strains and shear strains were 
studied for a fixed set of material properties.
Results: The von-Mises stresses tend to occur at sharp corners, 
where a narrow piece of trabeculae is required to transfer the load 
(Fig. 1). It was also observed that most of the elements were in 
the linear zone of stress-strain curve as most of the correspond-
ing strains were less than 1± in compression and 0.8± in tension) 

(Fig. 2 and 3). Computational speed gains greater than 2000 were 
obtained for all the specimens for a compromise of less than 1% 
accuracy in the maximum value of von-Mises stress, assuming 
the FEA solution to be the standard for comparison.

Conclusions: The research question posed in the study was 
whether the application of reduced basis methods results in sub-
stantial decrease in computational time while the solutions being 
as accurate as FEA. The computational gains greater than 2000 
times were obtained for all the samples for a slight reduction 
(<1%) in the accuracy of maximum value of von-Mises stress. 
The relative error in the maxima of the von-Mises stresses became 
smaller than 10-6 for all the samples as the number of basis vec-
tors is increased to seven. The results support our hypothesis of 
obtaining real-time reliable solutions using reduced basis meth-
ods for this problem.
References: 1. Zawa K et al, J Biomech 2009;42:634; 2. Patera AT 
et al, MIT Pappalardo Graduate Monographs in Mechanical En-
gineering, 203, 2006.
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P350 - REDUCED TRABECULAR BMD AND CORTICAL 
THICKNESS ACCOMPANIED BY INCREASED OUTER 
BONE CIRCUMFERENCE IN METACARPAL BONE OF 
RHEUMATOID ARTHRITIS PATIENTS
D. Aeberli 1,*, P. Eser 1, G. Caliezi 1, P. Varisco 1, B. Möller 1, P. Vil-
liger 1, H. Bonel 2

1Rheumatology, 2Radiology, Inselspital Bern, Bern, Switzerland

Aims: To assess 3-dimensional bone geometry and density at the 
epiphysis and shaft of the third metacarpal bone of RA patients in 
comparison to healthy controls with the novel method of periph-
eral quantitative computed tomography (pQCT).
Methods: PQCT scans were performed in 50 female RA patients 
and 100 healthy female controls at the distal epiphyses and shafts 
of the third metacarpal bone, the radius and the tibia. Reproduc-
ibility was determined by coefficient of variation. Bone densito-
metric and geometric parameters were compared between the two 
groups and correlated to disease characteristics and medications.
Results: Reproducibility of different pQCT parameters was be-
tween 0.8% and 2.5%. RA patients had 12%>19% lower trabec-
ular BMD (p≤0.001) at the distal epiphyses of radius, tibia and 
metacarpal bone. At the shafts of these bones RA patients had 
7%>16% thinner cortices (p≤0.03). Total CSA at the metacarpal 
bone shaft of patients was larger (between 5% and 7%, p<0.02), 
and Metacarpal Index (MI) was reduced by 13%. These significant 
differences between RA an controls remained after adjustment for 
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muscle volume. Disease duration correlated negatively with total 
and trabecular BMD at the distal radius and tibia as well as shaft 
cortical thickness at the tibia and metacarpal bone (p<0.05). DAS 
correlated negatively with metacarpal shaft cortical thickness and 
MI and cumulative glucocorticoid dose correlated negatively with 
MI (p<0.05). Erosiveness by Ratingen score correlated negatively 
with trabecular and total BMD at the epiphyses and shaft cortical 
thickness of all measured bones (p<0.05).
Conclusions: The proposed pQCT protocol is reliable and allows 
measuring juxta-articular trabecular BMD and shaft geometry 
at the metacarpal bone. The results document reduced trabecu-
lar BMD and thinner cortices at peripheral bones, and a greater 
bone shaft diameter at the metacarpal bone suggesting RA spe-
cific bone alterations.
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P351 - DISPROPORTION BETWEEN CALCIUM AND  
VITAMIN D LEVEL IN VITAMIN D DEFICIENCY  
INDUCED SEIZURE IN AN OLDER PATIENT
A. J. Alegbeleye 1,*, R. Mathur 1, A. Sarwar 1, K. Ewins 1, A. Row-
lands 1

1Geriatric Medicine, Basildon and Thurrock University Hospital, 
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Aims: Vitamin D deficiency remains an issue in the older popula-
tion and this may be widely unrecognized among physicians. The 
role of Vitamin D is vital not just in bone strength and calcium 
homeostasis, but plays an important role in regulation of over 200 
genes in the body. Vitamin D deficiency may be enhanced by in-
travenous Bisphosphonate infusion.
Methods: We present a case report of a 81 years old lady with 
history of recurrent admissions with generally unwell for 6 
months duration, decreased mobility, recurrent falls, loss of ap-
petite, weight loss, joint pain and lethargy. 3 days later during 
her admission she remained very confused and sustained fall and 
a witnessed 2 episodes of grand-mal seizures, with LOC, but no 
tongue biting or incontinence of urine. She had treatment with 
intravenous Ibandronate 3mg with 3 doses prior to onset of her 
symptoms for treatment of her osteoporosis, which may have pre-
cipitated her hypocalcaemia.
Results: The patient calcium level was 1.97 mol (normal range 
2.2-2.6mmol), Alkaline Phosphatase 167 IU/L (normal range 120 
-450 IU/L). ECG widespread inverted T waves, but negative Tro-
poninT level. Her chest x-ray and CT brain showed age related 
atrophy and periventricular ischaemic changes. She had elevated 
parathyroid level (PTH) of 34 her serum vitamin D level was 20. 
She had treatment with iv calcium infusion during seizure attack 
and followed by adequate vitamin D replacement.
Conclusions: This patient symptom significantly improved as the 
Vitamin D deficiency was corrected. Her seizure was related to 
her Hypocalcaemia, though not as low as one would expect to 
cause seizure and tetany in this case. This case and other similar 
previously reported cases support the diagnosis of bisphospho-
nate induced hypocalcaemia and risk of osteomalacia in patients 
treated for osteoporosis. Vitamin D deficiency is often overlooked 
when treating osteoporosis. This case highlights the need for 

awareness of potential side effects after i.v. bisphosphonate infu-
sion. It is recommended to assess calcium, vitamin D and PTH 
status, and prior to commencement of treatment.
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P352 - INFLUENCE OF PREGNANCY ON BONE MASS IN 
SICKLE CELL ANEMIA 
H. A. Al-Turki 1,*

1Obstetrics and Gynecology, College of Medicine, Dammam Uni-
versity., Al Khobar, Saudi Arabia

Aims: To study the effect of pregnancy on bony skeleton in pa-
tients with sickle cell anemia (SCA).
Methods: Consecutive adult female SCA patients who were 
treated at outpatients clinics of King Fahd University Hospital, 
Al-Khobar, Saudi Arabia, between January and July 2007, were 
the subjects of study. Patients age, number of pregnancies, dura-
tion after pregnancy was documented. Weight and height was re-
corded to calculate body mass index (BMI). Blood was collected 
for hematology and biochemistry. Bone mineral density (BMD) 
measurement was done using dual energy X-ray absorptiometry 
(DXA) at upper femur and lumbar spine.
Results: Thirty-eight patients were evaluated. There were 20 
patients who had delivered (Group A) and 18 were nulliparous 
(Group B). The average age in group A was 27.55±4.9 years and 
group B it was 26.30±2.1 years. Sixty-five percent of patients in 
group A were osteoporotic as compared to 27.7% in group B 
(p=0.01). In group B, osteopenic patients were 38.9% versus 20% 
in group A (p=0.2). Osteoporosis in both groups was highest at 
lumbar spine as compared to the hip region (P= 0.001). BMD 
was lower in parous women when compared to the nulliparous 
women. There was no significant difference in the studied hema-
tological parameters which included the percentage of sickle hae-
moglobin and the hemoglobin level between normal, osteopenic 
and osteoporotic patient.
Conclusions: This study shows that SCA female patients suffer 
from low bone mass in young age, secondly in the pre-pregnant 
status the prevalence of osteopenia is lower and pregnancy in-
duces osteoporosis.

Disclosure of Interest: None Declared

P353 - BONE TURNOVER DISORDER IMPROVES IN THE 
FIRST YEAR AFTER LIVER TRANSPLANTATION
V. Kusec 1,*, S. Jadrijevic 2, M. Staresinic 2, A. Skopljanac 2, B. Koc-
man 2

1Clinical Hospital Centre Zagreb, 2Clinical Hospital Merkur, Za-
greb, Croatia

Aims: Chronic liver diseases and liver transplantation are major 
risk factors of metabolic bone disorders and reduced bone mass. 
The aim of this study was investigation of bone metabolism in 
liver transplant recipients.
Methods: Blood sampling plan included: surgery day (tx), 14 
days, 3, 6 and 12 months afterwards. All patients had identical 
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surgical and immunosuppressive treatment. Study comprised 72 
patients (54 men, 22 women, age 51.3 years, range 16-71) at dif-
ferent stages of follow-up (lethal outcome in 7 patients). Bone re-
lated parameters were measured by commercial kits: bone forma-
tion markers (osteocalcin, procollagen 1 propeptide P1CP, bone 
alkaline phosphatase BALP); bone resorption marker (crosslinked 
collagen 1 telopeptide CTX); osteoprotegerin (osteoclast suppres-
sor secreted by osteoblasts and other tissues, OPG) and 25-OH 
D.
Results: Initially bone formation markers were decreased, bone 
resorption and osteoprotegerin were increased, and 25-OH D de-
ficiency was present. In the follow-up bone formation markers 
osteocalcin and BALP increased, P1CP slightly decreased but all 
remained within normal range. High bone resorption decreased 
and reached normal values after 6 months, with similar osteopro-
tegerin decrement. 25-OH D deficiency remained with further 
decrease at 3 months. 
 
(normal 
range)

tx 14 d 3 m 6 m 12 m

 X/SD
(n=) Wilcoxon paired test vs. tx

Osteocalcin
(10-30 ug/L)

5.1/11.1
(66)

5.3/4.5
(48)
p=0.001

16.1/14.1
(25)
p=0.0005

30.1/27.7
(14) p=0.03

18.9/9.7
(10) p=0.02

P1CP
(70-163 ug/L)

155/95
(49)

111/47
(41)

119/54
(21) p=0.02

129/73
(13)

79/37
(10) p=0.03

BALP
(12-40 IU/L)

18.6/10.5
(68)

21.3/9.2
(48)  
p=0.0005

20.9/11.9
(23)

25.9/11.2
(13)

21.7/10.3
(9)

CTX
(<0.65 ug/L)

1.02/0.81
(72)

1.08/0.65
(51)

0.85/0.55
(25)

0.74/0.54
(13)

0.50/0.30
(10)
p=0.008 vs.  
14 d

OPG 10.7/7.6
(65)

5.3/4.5
(48)  
p=0.001

5.3/3.6
(25) 
p=0.002

3.9/1.8
(13) p=0.003

4.6/2.9
(9) p=0.04

25-OH D
(>75 nmol/L)

35/16
(66)

 25/19
(25) p=0.02

 28/19
(11)

Conclusions: Bone turnover disorder in patients treated by liver 
transplantation was characterised by decreased bone formation 
and increased resorption, with normalization trend within the 
first post-transplant year. Decrease of initially high bone resorp-
tion corresponded to osteoprotegerin levels. High osteoproteger-
in at surgery might be a consequence of inflammatory cytokines 
(e.g. IL-6) and/or compensatory mechanism for high bone re-
sorption. Continuous vitamin D deficiency did not compromise 
normalisation trend of bone turnover, but should be considered a 
risk factor for skeletal integrity.
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P354 - TWO YEARS FOLLOW-UP IN BONE MINERAL 
DENSITY IN RHEUMATOID ARTHRITIS PATIENTS ON 
RITUXIMAB 
P. Athanassiou 1,*, I. Kostoglou-Athanassiou 2, N. Dadiras 1,  
E. Koutsika 1, D. Nikiforou 1

1Department of Rheumatology, St. Paul’s Hospital, Thessaloniki, 
2Department of Endocrinology, Red Cross Hospital, Athens, 
Greece

Aims: Rheumatoid arthritis (RA) is characterized by systemic 
inflammation, which is accompanied by bone loss. Furthermore, 
RA is known to be associated with periarticular osteoporosis. 
The anti-TNFa biologic agents have been found to counteract the 
bone loss, which accompanies the process of RA. However, the 
effect of other biologic agents on the bone in RA has not been 
investigated. The aim was to study the effect of treatment with the 
biologic agent rituximab on bone mineral density in the lumbar 
spine and the hip in patients with RA. 
Methods: A group of 23 patients, 20 women and 3 men, aged 
37-72 years, with RA were studied. All the patients fulfilled the 
American College of Rheumatology criteria for RA diagnosis 
and had resistant RA, not responding to the administration of 
disease-modifying agents for a period of at least 6 months. The 
patients were given rituximab, as a cycle of two 1000 mg intrave-
nous infusions on days 1 and 15, every 6 months. Methotrexate 
was administered to all patients. Low dose corticosteroids (5-7.5 
mg prednisolone) were also administered. In all patients bone 
mineral density in the lumbar spine and the hip was measured 
before treatment with rituximab and 1 and 2 years later. Biochem-
ical markers of bone turnover were also performed. 
Results: No improvement in bone mineral density was observed 
during treatment with rituximab. No correlation of bone mineral 
density with the improvement in inflammation indices (ESR, C-
reactive protein) and the clinical indexes DAS28 and HAQ was 
observed. 
Conclusions: Prolonged treatment with rituximab in RA im-
proves the clinical and laboratory picture of the disease, not how-
ever, inhibiting the bone mineral density alteration known to be 
associated with the disease and its treatment. 
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P355 - TWO YEARS FOLLOW-UP IN BONE MINERAL 
DENSITY IN RHEUMATOID ARTHRITIS PATIENTS ON 
ABATACEPT 
P. Athanassiou 1,*, I. Kostoglou-Athanassiou 2, N. Dadiras 1, E. 
Koutsika 1, D. Nikiforou 1

1Department of Rheumatology, St. Paul’s Hospital, Thessaloniki, 
2Department of Endocrinology, Red Cross Hospital, Athens, 
Greece

Aims: Rheumatoid arthritis is currently treated with biologic 
agents. The anti-TNFa biologic agents have been found to coun-
teract the bone loss, which accompanies the process of RA. How-
ever, the effect of other biologic agents on bone mineral density 
in RA has not been investigated. The aim was to study the effect 
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of treatment with the biologic agent abatacept on bone mineral 
density in the lumbar spine and the hip in patients with RA. 
Methods: A group of 32 patients, 27 women and 5 men, aged 
47-68 years, with RA were studied. All the patients fulfilled the 
American College of Rheumatology criteria for RA diagnosis and 
had resistant RA, not responding to the administration of disease-
modifying agents for a period of at least 6 months. The patients 
were given abatacept, as an intravenous infusion every month. 
Methotrexate was administered to all patients. Low dose corti-
costeroids (5-7.5 mg prednisolone) were also administered. In all 
patients bone mineral density in the lumbar spine and the hip was 
measured before treatment with rituximab and 1 and 2 years later. 
Biochemical markers of bone turnover were also performed. 
Results: No improvement in bone mineral density was observed 
during treatment with abatacept. No correlation of bone mineral 
density with the improvement in inflammation indices (ESR, C-
reactive protein) and the clinical indices DAS28 and HAQ was 
observed. 
Conclusions: Prolonged treatment with abatacept in RA im-
proves the clinical and laboratory picture of the disease, not how-
ever, inhibiting the bone mineral density alteration known to be 
associated with the disease and its treatment. 

Disclosure of Interest: None Declared

P356 - EARLY AND SUCCESSFUL MANAGEMENT OF A 
PATIENT WITH PAGET’S DISEASE OF BONE WITH  
ALENDRONATE
P. Athanassiou 1,*, I. Kostoglou-Athanassiou 2, N. Dadiras 1, E. 
Koutsika 1, D. Nikiforou 1

1Department of Rheumatology, St. Paul’s Hospital, Thessaloniki, 
2Department of Endocrinology, Red Cross Hospital, Athens, 
Greece

Aims: Paget’s disease of bone is a chronic skeletal disorder and it 
is characterized by increased bone turnover resulting in the bone 
becoming enlarged and weakened. The aim was to describe the 
case of a patient with Paget’s disease of bone who responded rap-
idly to the administration of alendronate.
Methods: A male patient, aged 49 years was admitted for the 
investigation of an increased alkaline phosphatase without clini-
cal symptoms. In a routine laboratory evaluation alkaline phos-
phatase was 380 U/l. Further investigations revealed a PTH level 
of 42.6 pg/ml (normal values <65 pg/ml), bone fraction of blood 
alkaline phosphatase 205 U/l (normal values <41.3 U/l), pros-
tate specific antigen 1.42 ng/ml (normal values <4.0 mg/ml) and 
blood calcium 9.0 mg/dl. Bone scintigraphy with 99mTc was per-
formed and revealed increased osteoblastic activity in the upper 
of the lumbar spine. An MRI of the lumbar spine was performed 
which showed enlargement of L1 and L2 vertebrae at the level of 
the facet joints and the body of the vertebrae, findings compatible 
with Paget’s disease. 
Results: Alendronate 70 mg was administered in a weekly basis. 
A month later a new laboratory evaluation revealed normal blood 
alkaline phosphatase levels. In a follow-up period of 6 months 
biochemical indices of Paget’s disease remained within the nor-
mal limits. 

Conclusions: Alendronate proved extremely successful in im-
proving the abnormal laboratory findings of Paget’s disease of 
bone.

Disclosure of Interest: None Declared

P357 - BONE LOSS IN WOMEN WITH HYPOTHYROIDISM 
TREATED WITH LEVOTHYROXINE
M. I. Zodelava 1, N. G. Tskhovrebashvili 1,*, T. N. Mamaladze 1, N. 
S. Tatishvili 2, M. G. Tskhovrebashvili 3

11Department of Osteoporosis and Diabetic Foot, Clinic of Aes-
thetic, Reconstructive and Plastic Surgery, “Caraps Medline”, 22 
Department of Rheumatology, Railway Central Clinical Hospital, 
33 Department Endocrinology, Metabology and Dietology, Cent-
er “Enmedic”, Tbilisi, Georgia

Aims: The effects of thyroid hormone on bone density and bone 
strength, as well as risk of osteoporosis are still being debated. The 
aim of this study was to evaluate the effect of levothyroxine on the 
bones of women accepting this medication.
Methods: This study consisted of four groups: I group 41 pre-
menopausal women with hypothyroidism in the age of 20 - 45 
years with the disease duration up to the 5 years; II group 36 pre-
menopausal age-matched young women without hypothyroidism; 
III group 52 postmenopausal women with hypothyroidism in 
the age of 45 - 60 years with the disease duration 5- 10 years; IV 
group postmenopausal age-matched 47 women without hypothy-
roidism. Women with hypothyroidism were medicated with lev-
othyroxine (75 to 125 µg/day) and have TSH within normal rang. 
Bone mineral density (BMD) measurements were accomplished 
by quantitative ultrasound technique Sunlight Omnisense 7000S. 
Results were interpreted in accordance with criteria adopted by 
the WHO by T-score.
Results: In the I group the mean BMD was decreased in 14% 
of patient. T-score: distal 1/3 radius -1.5± 0.06; midshaft tibia -
1.4±0.06; proximal phalanx of the third finger – 1.7±0.08 reflect-
ing different degrees of osteopenia from moderate to severe. In 
the II group BMD was decreased in 9.8%. T-score: -1.3±0.07; -
1.1±0.05; -1.4±0.06. In the III group BMD was decreased in 47%. 
T-score: -2.6± 0.06; - 2.5 ±0.06; -2.9±0.08; in the IV group BMD 
was decreased in 44.6%. T-score: -2.5± 0.08; -2.8±0.06; -2.7±0.07 
respectively.
Conclusions: There was no difference of BMD in all studied 
groups with and without hypothyroidism that suggests no sig-
nificant effect of levothyroxine on bone mineral density when 
medicated patient have TSH in normal ranges. If osteoporosis 
is a concern, attention should be paid to risk factors, exercise, 
diet, calcium and vitamin D supplementation, and if necessary, 
additional medications for treatment of osteoporosis can be con-
sidered.

Disclosure of Interest: None Declared
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P358 - EFFECTIVENESS OF BISPHOSPHONATES IN  
OSTEOPOROSIS WOMEN TREATED WITH  
GLUCOCORTICOID: A SUB ANALYSIS OF THE CLEAR 
STUDY
T. Thomas 1,*, J. Lange 2, J. Ringe 3

1INSERM U890, Rheumatology Department, University Hospital 
of St-Etienne, Saint-Etienne, France, 2Procter & Gamble Compa-
ny, Mason, OH, United States, 3Medizinische Klinik IV (Osteolo-
gy, Rheumatology), Klinikum Leverkusen, University of Cologne, 
Cologne, Germany

Aims: A recent observational study1 has confirmed that the effec-
tiveness of the 3 most used bisphosphonates (alendronate, rise-
dronate, ibandronate) matches the efficacy for fracture reduction 
reported in their randomized trials in postmenopausal women. 
We report, for the first time, their effectiveness for fracture re-
duction in a sub group of patients treated with glucocorticoids 
(GC).
Methods: A cohort of women aged ≥65 years starting one of the 
three bisphosphonates and receiving a GC (450 mg prednisone-
equivalent pills within±90 days of cohort entry), were analyzed 
using the same “pre-post” study design to assess if the clinical 
fracture incidence decreased with adherence to an individual bi-
sphosphonate. ‘Pre” was defined by the fracture incidence during 
the first 3 months of treatment and “post” by the fracture inci-
dence on the subsequent 1-year follow-up on therapy.
Results: Of the 210,157 patients initiating bisphosphonate thera-
py, a total of 11,829 received a GC (alendronate 5%, ibandronate 
6%, risedronate 6%). Relative to the “pre” period, the incidence 
of clinical fracture was lower in the “post” period at vertebral and 
non-vertebral sites with both alendronate and risedronate. No 
difference in fracture incidence was observed with ibandronate, 
but the sample size was smaller. 

Non Vertebral sites Vertebral sites
Alendronate (n=6,359)
Fracture reduction
Relative fracture risk
95%Confidence interval

 
33%
0.67
0.50 - 0.90

 
59%
0.41
0.30 – 0.56

Risedronate (n=4,648)
Fracture reduction
Relative fracture risk
95%Confidence interval

 
28%
0.72
0.52 – 1.00

 
54%
0.46
0.32 – 0.66

Ibandronate (n=822)
Fracture reduction
Relative fracture risk
95%Confidence interval

 
 
2.34
0.79 – 6.92

 
 
1.04
0.47 – 2.32

Conclusions: These results infer the effectiveness of alendronate 
and risedronate in GC treated patients.
References: 1Abelson. A et al. Osteoporos Int 2009
Acknowledgement: Funding for this study was provided by the 
Alliance for Better Bone Health (an alliance between Warner 
Chilcott Company, LLC and sanofi-aventis, U.S.)
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P359 - SODIUM ALENDRONATE THERAPY IN TYPE I 
AND II OSTEOPOROSIS
M. Banciu 1,*, L. Marian 1, T. Paul 1

1University of Medicine and Pharmacy “V. Goldis”, Arad, Roma-
nia

Aims: We followed the efficacy of Sodium Alendronate therapy 
in type I and type II osteoporosis over 1 year of treatment in the 
Outpatients and Inpatients Department of Rehabilitation and 
Rheumatology Clinic Timisoara.
Methods: . We selected 50 patients, females, aged between 45 
and 75 years, 40 from urban medium and 10 from rural medium; 
45 had type I osteoporosis and 5 had type II osteoporosis (over 
70 years of age). The methods were clinical (anamnesis, physical 
examination), biological, following the serum resorption bone 
markers (urinary hydroxyproline, alkaline phosphatase), the se-
rum synthesis bone markers (acid phosphatase), urinary calcium, 
urinary N telopeptide, osteocalcin and bone densitometry, per-
formed at the beginning of treatment, at 6 months and after 1 
year.
Results: After 6 months and 1 year of treatment with Sodium Al-
endronate we noticed an increasing in T score of maximum 0,2 
standard deviations. We also noticed a decrease of articular and 
dorsal pain and insignificant changing of the biological data.
Conclusions: 1. The medication was well tolerated by the pa-
tients, without any adverse reactions. 2. The Sodium Alendronate 
therapy resulted in increasing the bone mass, assessed by heel 
ultrasound (T score) by maximum 0,2 standard deviations after 
6 months and 1 year of treatment, while clinical symptomatolgy 
was improved. 3. The optimal results were obtained in that group 
of patients who withdrawed the risk factors and associated kineto 
therapy.

Disclosure of Interest: None Declared

P360 - MICROHARDNESS OF CANCELLOUS BONE IN 
PROXIMAL EPIPHYSIS OF TIBIA ON BACKGROUND OF 
ARTHRITIS OF KNEE JOINT
V. Luzin 1,*, A. Getmanets 1, D. Astrakhantsev 1

1State Medical University, Luhansk, Ukraine

Aims: Measuring of microhardness (MH) of trabeculae of can-
cellous bone in tibial proximal epiphysis on background of knee 
joint arthritis.
Methods: The animals selected were separated into 7 groups: 1st 
group comprised intact rats, the 2nd group received prednisone 
per os in dosage of 1.061 mg/kg. The rats of the groups 4 through 
7 were injected with talc suspension into the knee joint cavity. In 
a month after intervention, the 5th group received Calcemin (Ca), 
the 6th group received doubled dosage of Ca and the 7th group 
received Ca Advance (Adv). The observation terms were 10, 30 
and 90 days after administration of the correction drugs. Micro-
hardness measuring was performed by means of microhardness 
testing machine PMT-3.
Results: In the 2nd group, MH decreased as follows: by 10.90% 
by the 10th day, by 12.79% by the 30th day and by 15.12% by the 
90th day of observation. In animals with arthritis, MH decreased 
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by 7.19% by the 10th day and by 9.33% by the 90th day. MH in the 
animals of the 4th group was lower than those in the 1st group by 
12.84% at the 10th day, by 17.90% by the 30th day and by 24.80% 
by the 90th day. Moreover, MH in the 4th group was significantly 
lower than those of the 2nd group – by 11.41%.In the 5th group, 
MH was lower than those of the 1st group and were not signifi-
cantly different from those of the 4th group. By the 90th day, MH 
in this group were higher than that of the 4th group by 18.04% yet 
they were lower than those of the 1st group by 11.24%. In the 6th 
group, MH at the 90th day was higher than those of the 4th group 
by 18.61% yet lower than those of the 1st group by 10.80%. Thus, 
increased Ca dosage did not produce significant effect. In the 7th 
group, MH values were not significantly different than those of 
the 1st group yet in all observation terms they were lower by 7.62-
8.54%. Obviously, in this case the values almost approached to 
baseline values, which is due to higher concentration of microele-
ments in Ca Adv, in part boron.
Conclusions: Per os prednisone administration leads to progress-
ing decrease of microhardness of cancellous bone. Injection of 
talc suspension into joint cavity seems to have the same effects. 
Combination of these two factors results in potentiated negative 
effects on microhardness of cancellous bone. Ca has dosage inde-
pendent positive effects on the condition though they were ob-
served by the 90th day of observation. Ca Adv in this case appears 
to be more effective.

Disclosure of Interest: None Declared

P361 - ASSOCIATION BETWEEN PREVALENT FRACTURE 
AND LOW LEAN MASS IN YOUNG ADULT PATIENTS 
WITH JUVENILE IDIOPATHIC ARTHRITIS
K. Brabnikova Maresova 1, 2,*, K. Jarosova 1, 2, J. J. Štěpán 1, 2

1Institute of Rheumatology, 2Department of Rheumatology, 
Charles University in Prague, First Faculty of Medicine, Prague, 
Czech Republic

Aims: The study was aimed to investigate factors contributing to 
risk of fracture in young adults with juvenile idiopathic arthritis 
(JIA).
Methods: Bone mineral density at lumbar spine, hip and to-
tal body, and body composition (DXA, GE Prodigy), and tests 
of lower extremity function were measured in 23 patients with 
JIA (mean age, 25.3±6.1years) and 52 matched healthy controls 
(mean age, 24.5±3.6 years). Patients were not treated with anti-
TNFα drugs; 5 were treated by methotrexate, 4 by sulfasalazine, 3 
by leflunomide, 13 by glucocorticoids.
Results: JIA was diagnosed at mean age of 9.9±4.9 years, mean 
duration of the disease was 15.4±8.4 years. Clinical and labo-
ratory activity of JIA was documented in all patients (DAS 28, 
6.1±1.3). Low bone mass (less than -2 SD Z score) was document-
ed in 61% patients with JIA (in 71% patients treated with gluco-
corticoids and in 22% patients without glucocorticoids). During 
their disease, 22% of patients with JIA experienced a low-impact 
fracture. In contrast, only 5.8% of healthy controls experienced 
fracture after injury. In JIA patients, results of the chair-rise test 
were significantly poorer as compared with healthy controls. The 
lean body mass explained for 23% of variability of fractures. This 

association remained significant after adjustment for height, sex 
and low bone mass.
Conclusions: Our results confirm low bone mass in patients with 
JIA and point to the importance of low lean mass in the assess-
ment of risk of fracture.
Acknowledgement: The study was supported by grants GA84208 
and MZd 000237280.
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P362 - BONE MINERAL DENSITY AND VITAMIN D  
STATUS WITH IDIOPATHIC PARKINSON’S DISEASE
K. Topal 1, N. Paker 1, D. Bugdayci 1, F. Ozer 2, D. Tekdos 3,*

1Physical Medicine & Rehab, Istanbul Physical Medicine & Rehab 
Training Hosp, 2Neurology Clinic, Haseki Educational and Re-
search Hospital, Istanbul, 3 Physical Medicine & Rehab, Malatya 
Public Hospital, Malatya, Turkey

Aims: Parkinson’s Disease is a neurodegenerative disease that is 
mostly seen in elderly people and characterised by tremor, ri-
gidity, akinesia, loss in postural reflexes, immobility and falls. 
Although the restriction in movement and immobilisation may 
accompany the disease, in later stages and may cause to decrease 
the mechanical stress and load necessary for the osteoblastic 
function. Moreover vitamin D deficiency may develop in immo-
bilised patients due to the lack of sunshine. The objective of this 
study was to evaluate the bone mineral density and 25(OH)D 
levels in ambulatory patients with idiopathic Parkinson’s disease 
and to compare the results with those obtained from the control 
group.
Methods: Forty-eight patients admitted to the outpatient unit 
of Istanbul Physical Medicine and Rehabilitation Training Hos-
pital with the diagnosis of idiopathic Parkinson’s disease were 
included in the study. Control group consisted of 50 age and sex 
matched subjects. Bone mineral density (BMD) was measured 
from the lumbar spine (L1-4) and bilateral femoral neck regions 
by using DXA (GE/ Lunar DPX Pro Madison, Wisconsin). Se-
rum 25(OH) D and parathormone levels were measured. The 
SPSS for Windows 16.0 bundled software was used for statistical 
analysis.
Results: Twenty-six women and 22 men were participated in the 
study. Femur neck BMD value and T-score in the patient group 
were statistically significant lower than the control’s (p<0,001). 
There was no statistically significant difference between the 
lumbar spine BMD values of the groups (p>0,05). Vitamin D 
values in the patient and control groups were 27,5ng/ml, 33,8ng/
ml, respectively (p<0,01). Parathormone values in the patient 
and control groups were 66,73pg/ml, 55,14 pg/ml, respectively 
(p<0,001). There was a correlation between the duration of the 
disease and BMD values (r:-0,569, p<0,01). A positive correlation 
was observed between the 25(OH) D and BMD values (r:0,402, 
p<0,01).
Conclusions: This study revealed that the proximal femur BMD 
values and 25(OH)D levels were lower in ambulatory patients 
with idiopathic Parkinson’s disease than those the control groups’. 
Bone loss was higher in the patients with severe disease and/or 
long disease duration. Bone density and serum vitamin D meas-
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urement and planning the treatment program might be useful in 
Parkinson’s Disease.

Disclosure of Interest: None Declared

P363 - COMPARATIVE STUDY OF THE QUALITY OF LIFE 
WITH PATIENTS SUFFERING FROM COXARTHRITIS 
AND COXITHIS, RESULTS OF RHEUMATIC  
POLYARTHRITIS AND ANKYLOSING SPONDYLITIS
C. I. C. Cseppento 1,*, M. Cevei 2

1De Reabilitare, Universitatea din Oradea, 2Rehabilitation, Uni-
versity of Oradea, Oradea, Romania

Aims: This study is aimed to compare the quality of life with 
patients suffering from coxarthritis and coxithis, results of rheu-
matic polyarthritis and ankylosing spondylitis.
Methods: It were selected 192 patients. The patients have been 
divided into three lots, according to the diagnosis such as: lot I 
– patients with coxarthritis, n=144; lot II – patients with coxithis 
PR, n=42; lot III – patients with coxithis SA, n=46. The authors 
have evaluated the quality of life, using the questionnaire HAQ. 
The evaluations have been made at the hospitalization, at the end 
of hospitalization, after six months and after one year. The data 
processing has been made using the ANOVA test.
Results: The average values of the HAQ score at hospitalization, 
at the end of hospitalization and after one year are presented in 
the tables below.
Conclusions: 

Disclosure of Interest: None Declared

P364 - OBSERVATIONAL ITALIAN STUDY ON SEVERE  
OSTEOPOROSIS (ISSO): EVALUATION OF BASELINE 
CHARACTERISTICS AND QUALITY OF LIFE IN  
POSTMENOPAUSAL FEMALES AND MALES 
S. Adami 1,*, D. Maugeri 2, V. Toscano 3, G. Topa 4, M. Caminiti 4, 
A. M. Brancati 5, M. S. Massarotti 6, G. Osella 7, N. Malavolta 8, G. 
Iolascon 9, C. Cagnoni 10, V. Camozzi 11, L. Parravicini 12, A. Nardi 

13, S. Migliaccio 14, F. M. Ulivieri 15, G. Resmini 16, S. Silvestri 17, L. 
Tauchmanovà 17 and ISSO study group
1Unità riabilitazione reumatologica osseo articolare, Ospedale 
Civile Maggiore Borgo Trento, Verona, 2Unità Geriatria, Azien-
da Ospedaliera Cannizzaro, Catania, 3UOC Endocrinologia, 
Dip Fisiopat Medica, Università Sapienza, Azienda Ospedaliera 
Sant’Andrea, 14Dip Fisiopat Medica, Università Sapienza, Roma, 
4Divisione reumatologia, Ospedale Eugenio Morelli, Reggio 
Emilia, 5reparto geriatria, Ospedale INRCA, Cassia, Roma, 6U.O. 
Reumatologia, IRCCS Istituto Clinico Humanitas, Rozzano, Mi-
lano, 7Medicina Interna I, AOU San Luigi, Orbassano, 8Reuma-
tologia, AOU Sant’Orsola-Malpighi, Bologna, 9Clinica Ortopedia 
Traumatologia, II Università Napoli, Napoli, 10Presidio Ospedali-
ero di Bobbio, Direzione Sanitaria, Azienda Ospedaliera della 
Montagna, Bobbio, 11U.O. Endocrinologia, Azienda-Università 
di Padova, Padova, 12Clinica Ortopedica e Traumatologica, Uni-
versità degli Studi di Milano c/o A.O. Istituto Ortopedico G. 
Pini, 15CTRO Osteoporosi, IRCSS Ospedale Maggiore Policlinico 
Mangiagalli e Regina Elena, Milano, 13SOS Dipartimento Patolo-
gia Osteoarticolare, Ospedale S. Maria della Misericordia ULSS 
18, 16Reparto Ortopedia, Azienda Ospedale Treviglio e Caravag-
gio, Rovigo, 13SOS Dipartimento Patologia Osteoarticolare, Os-
pedale S. Maria della Misericordia ULSS 18, 16Reparto Ortopedia, 
Azienda Ospedale Treviglio e Caravaggio, Treviglio, 17Medical, 
Eli Lilly Italia, Sesto Fiorentino, Italy

Aims: These data describe the characteristics and quality of life 
of Italian patients with severe osteoporosis experiencing ≥1 ver-
tebral and/or non vertebral fragility fractures, starting from new 
osteoporosis treatment.
Methods: At entry, 783 patients (709 females and 74 males, 
mean(sd) age 72.9(8.8) were enrolled in 57 investigator sites. 
Baseline data included demographics, medical history, oste-
oporosis status, prior and current therapies and back pain. HR-
QoL was assessed using the European quality of life questionnaire 
(EQ-5D). ANOVA was used to describe the relationship between 
back pain and EQ-5D.
Results: Historical vertebral fractures were reported in 715 pa-
tients, median(min:max) 3(1:6), 64.5% of whom had at least 
one severe fracture. Non-vertebral fractures were reported by 
37.5% of patients. Previous anti-osteoporosis therapy was tak-
en by 73.8% of enrolled patients, mostly bisphosphonates. The 
mean(sd) EQ-5D health state value (HSV) was 0.58(0.25) and the 
VAS was 49.2(23.6); 94.9% of patients reported back pain in the 
previous 12 months. During the last month, back pain was se-
vere in 25.7% of patients and caused minor/moderate and severe 
limitations in daily activities during the last month in 65.5% and 
16.2% of patients, respectively. Occurrence of non-vertebral frac-
tures was associated with a significant reduction in quality of life, 
both of EQ-5D HSV (p<0.001) and VAS (p=0.025), whereas ver-
tebral fracture was not associated with a QoL reduction (EQ-5D 
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HSV, p=0.712; VAS, p=0.224). A significant difference in EQ-5D 
HSV was observed between patients with different numbers of 
previous fractures (p=0.016). Back pain was associated with re-
duced quality of life (EQ-5D HSV: 0.58(0.25) with vs. 0.79(0.20) 
without pain, p<0.001), and EQ-5D VAS score (48.7±23.3 with vs. 
61.0±31.5 without pain, p=0.02); as well as frequency and sever-
ity of back pain during the last month (EQ-5D HSV and VAS, all 
p<0.001).
Conclusions: Patients evaluated in ISSO study had severe oste-
oporosis, with high fracture risk, moderate-to-severe back pain 
and poor HRQoL. Back pain and number of previous fractures 
were associated with significant reduction of HRQoL.
Acknowledgement: The authors thank CROS NT s.r.l. for the 
support in statistical analysis and Dr J. Hartwig for her support in 
drafting this manuscript. The ISSO study group have collaborated 
to the study.
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P365 - PARKINSON DISEASE AND OSTEOPOROSIS IN 
PATIENT WITH VISUAL LOSS
C. Mirabelli 1,*

1Rehabilitation, ASLAL, Novi Ligure (AL), Italy

Aims: Parkinson’s disease and visual loss subjects characteris-
ing activity limitation provides such a balance dysfunction, there 
is the variance bone mineral density had osteoporosis or osteo-
penia.
Methods: Investigating thirty patients with association bone min-
eral density-Parkinson disease -visual loss. These persons wom-
an sixty years old about had bone mineral density measure by 
DXA measured in trochanteric and lumber spine; preventing loss 
bone and disability controlled by Unified Parkinson disease rating 
scale. We studied the influence physical impairment in women 
with Parkinson’s disease and visual loss assessing: leg tremor, leg 
agility, leg rigidity and postural stability, walking speed, walking 
endurance and leg muscle strength.
Results: 15 patient with P,’s.d. and visual loss had osteoporosis, ten 
had osteopenia, five patient no bone density problems;1)patients 
with Parkinson’s disease had lower significantly walking velocity, 
reduce walking, endurance and leg muscle strength, the patient 
with P’s d. and v.l. had lesser bone density and lower walking ve-
locity reduce walking endurance than the control group with no 
problem bone density.

 

Conclusions: Parkinson’s disease and visual loss a common cause 
of disability in about sixty years old and secondary osteoporo-
sis; there was a positive significant correlation between and body 
mass Index and negative correlation with age, severity of P’d
References: Kamanli A et al, Clin Exp Res 2008;20:277; Pangny 
MK, J Rehabil Med 2009;41:223; Colenbrander A, Fleeher D, J 
Vision Rehab 1990;4:1.
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P366 - PREVENTING BONE LOSS IN POSTMENOPAUSAL 
WOMEN WITH LOW BONE MASS AND LOW-TRAUMA 
FOREARM FRACTURES
C. F. Cirstoiu 1,* and D. Popescu, R. Ene, M. Cirstoiu, A. Popescu
1Orthopedic, Traumatology Clinic of the Universitary Emergency 
Hospital, Bucharest, Romania

Aims: To evaluate the efficacy of early therapeutic intervention 
in preventing bone loss and reducing the risk of future fragility 
fractures in postmenopausal women with low bone mass and a 
history of forearm low-trauma fractures.
Methods: 34 postmenopausal women aged from 51-56 were 
admitted in our hospital for low-trauma forearm fractures and 
treated with closed reduction and AO external fixation. 12 of 
this patients had a medical history of pharmacological therapies 
(chronic glucocorticoid therapy) or medical condition with po-
tentially negative effects on bone mass. After the orthopedic in-
tervention, bone mineral density (BMD) was measured at lumbar 
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spine and proximal femur using dual-energy X-ray absorptiom-
etry with results suggestive for low bone mass. 20 of this patients 
(especially those with osteoporotic risk factors) were included 
in to a program aiming to prevent further bone loss using dif-
ferent therapeutic strategies (hormonal replacement therapy or 
bisphosphonate therapy associated with calcium and vitamin D 
supplements) and the rest of 14 women had received only cal-
cium and vitamin D supplements. They all made periodical medi-
cal checks and radiological evaluation at 6 weeks, 3,6,12 and 18 
months postoperator. DXA scan was performed in all patients 2 
years after initial evaluation.
Results: At 3-4 month after orthopedic intervention, all patients 
had a favorable fractures healing without pseudarthrosis, oste-
oporotic therapy having no influence on this healing process. In 
all patients we performed BMD measurements at 2 years after 
initiating therapy, with DXA scan showing a tendency of losing 
bone mass in the group of patients without pharmacological ther-
apy (8 patients-57,14%) and with stable BMD (8 patients-40%) or 
increasing BMD (12 patients -60%) in the group receiving phar-
macological therapy.
Conclusions: Early pharmacological intervention in women with 
low-trauma fractures and low bone mass may be beneficial in re-
ducing the risk of further fractures and improving life quality.

Disclosure of Interest: None Declared

P367 - RESURFACING TOTAL HIP REPLACEMENT- A 
THERAPEUTICAL APROACH IN POSTMENOPAUSAL 
WOMEN WITH OSTEOPOROSIS AND HIP ARTHROSIS 
C. F. Cirstoiu 1,* D. Popescu, R. Ene, M. Cirstoiu, A. Popescu 
1Universitary Emergency Hospital, Bucharest, Romania

Aims: Patients with incipient hip arthrosis may benefit from a 
relative new therapeutical approach using resurfacing total hip 
replacement but in those with associated osteoporosis this type of 
surgical intervention is contraindicated given the poor quality of 
osteoporotic bones .We assessed the efficacy of osteoporotic phar-
macological therapy to improve bone quality and bone strength 
in postmenopausal women diagnosed with hip arthrosis and os-
teoporosis thus facilitating the hip surgical intervention.
Methods: We evaluate 20 postmenopausal women aged from 53-
60 years diagnosed with osteoporosis according to WHO criteria 
using dual-energy X-ray absorptiometry (DXA) for bone mineral 
density measurements and having also incipient hip arthrosis 
.The surgical approach was delayed for 12 months and all patients 
had received bisphosphonate therapy with calcium and vitamin D 
supplements. In all patients DXA scans were performed after 12 
months of therapy.
Results: Surgical intervention with resurfacing total hip replace-
ment was performed in 12 of 16 patients with evidence of increas-
ing BMD, 4 of them showing elements of rapid advance hip ar-
throsis to a stage that made this type of intervention impossible. 
We choose not to use this technique in the group with stable BMD 
(4 patients).All 12 women surgical treated had a favorable post-
operator outcome without experiencing a femoral neck fracture 
during the surgical intervention or during the 12 months follow-
up. All 20 patients continued to receive bisphosphonate therapy.

Conclusions: In postmenopausal women with osteoporosis and 
associated hip arthrosis, improving bone mass and bone quality 
with bisphosphonate therapy is needed and important in order to 
permit hip arthroplasty using the technique of resurfacing avoid-
ing the risk of intra-operator fractures and with favorable post-
operator long-term outcome.

Disclosure of Interest: None Declared

P368 - SECONDARY OSTEOPOROSIS IN RHEUMATOID 
ARTHRITIS PATIENTS WITH KIDNEY INSUFFICIENCY
I. Cojocaru-Gofita 1,*, P. Ciurea 1, A. Rosu 1, A. E. Musetescu 1, F. 
Vreju 1, A. Barbulescu 2

1Rheumatology, 2Internal Medicine, UMF Craiova, Craiova, Ro-
mania

Aims: It has been clearly stated that systemic bone loss contribute 
substantially to co-morbidity in rheumatoid arthritis. Our main 
concern is to determine whether RA patients suffering from kid-
ney insufficiency have a poor secondary osteoporosis outcome.
Methods: The initial group included 46 women with RA, estab-
lished moderate kidney impairment and osteoporosis (diagnosed 
through whole body BMD by dual energy X-ray absorptiometry 
–DXA, with a mean value of T-score – 4.26±0.65). All patients 
were evaluated regularly, every 3 to 6 months for 6.5 years through 
disease activity score on 28 joints (DAS284v), plasma urea and 
creatinine concentration and clearance, BMD every year, abdom-
inal ultrasound every 6 months. They were compared to a second 
control group including 39 female RA patients diagnosed with 
osteoporosis with a similar BMD mean value of T-score(- 4.38± 
0.46) and they showed no sign of kidney impairment whatsoever 
and were assessed by the same criteria as the first group. All pa-
tients were affected by stage III and IV RA, had similar DAS28 
4v values at baseline (5.67±0.74) and received the same bisphos-
phonate treatment (risedronate or ibandronate) associated with 
recommended intake doses of calcium and vitamin D.
Results: At the end of the first study year, BMD showed simi-
lar value range for the two study groups (mean T-score value 
of -4.26±0.38) and no severe kidney impairment for the initial 
study group was to be found (range of Clcr kept between 40-60 
mL/minute). Over the next 2 years BMD (T-score) proved little if 
no improvement in the first study group as compared to controls 
(-4.17±0.68 versus – 3.75± 0.58, p<0.001) even if regular oste-
oporosis treatment was maintained in all cases. At the end of the 
study, we found poor osteoporosis outcome in RA patients versus 
controls, with no adequate response to bisphosphonate therapy 
(T-score mean value – 4.06± 0.75 versus controls – 2.75±0.87, 
p<0.001). Variate regression analysis has also revealed that the 
presence of kidney insufficiency in RA patients is an independ-
ent prediction factor for poor osteoporosis outcome (R2=0.734, 
p<0.001).
Conclusions: The attempt to treat secondary osteoporosis in 
patients diagnosed with RA and associated kidney insufficiency 
might not have the same efficiency rate as expected.
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P369 - EFFECTS OF CYCLOSPORINE, TACROLIMUS AND 
RAPAMYCIN ON FEMORAL MICROSTRUCTURE IN 
HEALTHY MALE ADULT RATS
M. Rubert 1,*, M. Montero 1, J. R. Caeiro 2, D. Guede 3, M. Martín-
Fernández 1, M. Diaz-Curiel 4, C. De la Piedra 1

1Biochemistry Investigation, 4Internal Medicine, Instituto de In-
vestigacion Medica Fundacion Jimenez Diaz, Madrid, 2Trauma-
tology and Orthopedic Surgery, University Hospital Complex of 
Santiago de Compostela, Santiago de Compostela, 3Trabeculae 
Technology Based Firm, Technological Park of Galicia, Ourense, 
Spain

Aims: One of the factors which can contribute to the severe bone 
loss alter transplantation is the direct action of immunosuppres-
sive agents on bone cells. In a previous work we found that tac-
rolimus (FK-506) administration produced a decrease in femoral 
(F) and lumbar (L) bone mineral density (BMD). Rapamycin 
(RAPA) only decreased FBMD and Cyclosporine (CsA) did not 
affect L or FBMD. It is known that microtomography is a more 
sensitive technique than BMD for the assessment of bone mass. 
The aim of this work has been to study the effects produced by 
CsA, FK-506 or RAPA on femoral microstructure in healthy male 
adult rats.
Methods: Forty eight (12/group), 5-month-old male Wistar rats 
were used. CsA (2mg/Kg/day), FK-506 (3mg/Kg/day), RAPA 
(1.25mg/Kg/day) or water (0.5ml/rat/day, control group) were 
administered by oral gavage for 3 months. Two or 4 h after sac-
rifice. Femoral distal trabecular and cortical microstructure were 
evaluated by microcomputed tomography in the dependences of 
Trabeculae.
Results: Trabecular volume fraction (BV/TV) decreased signifi-
cantly only in the FK-506 group (-16.8%, p<0.05) compared to 
control group due to an increase in trabecular separation (39.3%, 
p<0.002) and a decrease in trabecular number (-21.3%, p<0.005) 
without changes in trabecular thickness. Instead of a significant 
reduction in femoral BMD in RAPA group, no significant changes 
were found in femoral trabecular microstructure. Nevertheless, a 
detrimental effect of this drug was found in the femoral corti-
cal structure, with reductions in cortical area (-9.75%, p<0.05) 
and rotational inertia moment (IM) (-39.34%, p< 0.002). This 
decrease in cortical structure, but not in the trabecular one, is 
the responsible of the decrease observed in FBMD in these rats. 
CsA also affected to F cortical structure, decreasing cortical area 
(-7.1%, p<0.05) and rotational IM (-14.5%, p<0.05). FK-506 did 
not affected to F cortical structure.
Conclusions: With respect to femoral microstructure: FK-506 
administration decreased trabecular volume fraction without 
affecting cortical structure. RAPA decreased cortical structure 
without changes in BV/TV and cyclosporine only produced a lit-
tle decrease in cortical. This is reflected in an important loss of 
FBMD after FK-506 treatment, a minor loss after RAPA, and no 
loss after CsA treatment.
Acknowledgement: Grants FIS PI06/0025 and Wyeth Laborato-
ries.
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P370 - COMPARATIVE EFFECTS OF CYCLOSPORINE, 
TACROLIMUS AND RAPAMYCIN ON HUMAN  
OSTEOBLAST APOPTOSIS AND OPG, RANKL AND IL6 
LEVELS
M. Martín-Fernández 1,*, M. Montero 1, M. Rubert 1, C. De la Pie-
dra 1

1Biochemistry Investigation, Instituto de Investigación Sanitaria 
Fundación Jiménez Díaz, Madrid, Spain

Aims: One of the factors which can contribute to the severe bone 
loss after transplantation is the direct action of immunosuppres-
sants on bone cells. In a previous work we found that tacrolimus 
(FK-506) administration produced a decrease in femoral (F) and 
lumbar (L) bone mineral density (BMD). Rapamycin (RAPA) 
only decreased FBMD and Cyclosporine (CsA) did not affect L 
or FBMD. The aim of this work was to study the effects produced 
by CsA, FK-506 and RAPA on osteoblasts apoptosis and release 
of IL6, a known activator of bone resorption. The OPG/RANKL 
ratio was also studied, as an important regulator of bone remod-
elling.
Methods: Human osteoblasts were obtained from five differ-
ent men undergoing orthopaedic surgery and were cultured in 
DMEM supplemented with 20% FBS. The concentration of im-
munosuppressants used in this work was those considered as ac-
ceptable or high in serum patients under a clinical point of view. 
The different stimuli (high dose and clinical dose) were added to 
the culture after 24h of incubation in serum absence: RAPA 50ng/
ml and 12ng/ml, FK-506 20ng/ml and 5ng/ml, CsA 1000ng/ml 
and 250ng/ml. Apoptotic cell death was quantified by flow cy-
tometry of DNA content in permeabilized, propidium iodide-
stained cells. IL6 was measured by an ELISA (Quantikine Human 
IL6, R&D Systems, Minnesota, USA). mRNA expression of OPG, 
RANKL, and IL6 was measured after 1h, 3h, 6h, 16h and 24h of 
addition of drugs, by quantitative RT-PCR.
Results: The degree of apoptosis of human osteoblasts increased 
significantly after 24 h of incubation with both doses of RAPA 
and FK-506. CsA did not exert any effect on osteoblasts apoptosis. 
After 24 h a significant increase in IL6 released to the culture me-
dium was observed in presence of both doses of FK-506 and the 
high dose of RAPA. After 48 h both doses of FK-506 and RAPA 
produced a significant increase in the released IL6. CsA did not 
exert any effect on IL6 levels. The three studied immunosuppres-
sants at both doses produced an increase in the IL6 mRNA ex-
pression. All studied drugs produced a decrease in OPG/RANKL 
ratio.
Conclusions: The bone mass loss observed in patients treated 
with immunosuppressants could be due to the direct effect of 
these drugs on bone cells. Three mechanisms are involved in this 
bone loss: The increase of osteoblasts apoptosis and the released 
IL6 and the decrease of OPG/RANKL ratio.
Acknowledgement: Grant FIS PI06/0025
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P371 - INFLUENCE OF THYROID HORMONES ON BONE 
MINERAL CONTENT IN MIDDLE AGED WOMEN
N. Despaigne 1,*, A. C. Alina 1, D. S. Cossette 1 and Ageing Group 
of National Institute of Endocirnology, Cuba
1Endocrinology Department, National Institute of Endocrinol-
ogy, Havana City, Cuba

Aims: Determine the bone mass in middle aged women who re-
ceive suppressive doses of thyroid hormone
Methods: Case and control study which included 113 women, 
between 4059 years old, who attended the Osteoporosis and Cli-
macteric Clinic and the Oncology Institute both in Havana Cuba. 
After receiving their consent, each woman was interviewed and 
her clinical chart reviewed to ruled out the presence of any dis-
ease that may affect her bone quality. In addition in 43 women 
treated with thyroid hormones and in 70 without treatment dual 
X ray absorptiometry (DXA) was done in the lumbar and fore-
arm regions (LEXXO, France) whose results included the T-score 
(interpreted according WHO criteria) and bone mineral density 
(BMD). Statistical analysis: Central measure tendencies. Pearson 
and Sperman correlations were used . A value of p<0, 05 for sta-
tistically significant differences.
Results: The BMD in vertebral column and forearm were 0,929 vs. 
0,8856 (p<0, 05) and 0,536 vs. 0,6226 (p<0, 05) depending on use 
or non use of thyroid hormones, It was observed that the greater 
the period of use of thyroid hormones, the lower mineral content 
in both anatomical sites: although the affectation was greater in 
the forearm (p<0, 05). The risk of bone fracture due to fragility 
(Osteopenia + osteoporosis) was 43% and 45,7% in the vertebral 
and 34,8 and 42,7% in forearm respectively for women with and 
without thyroid hormones treatment (p<0, 05) for both groups
Conclusions: Treatment with suppressive doses of thyroid hor-
mones reduces BMD but no necessary increase the risk of oste-
oporosis.
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P372 - THE WEIGHT BEARING PARAPLEGIC ARM
Y. Dionyssiotis 1,*, G. Lyritis 2, G. Trovas 2, N. Papaioannou 2

1Rehabilitation Department, Rhodes General Hospital, Rhodes, 
2Laboratory for Research of the Musculoskeletal System, Univer-
sity of Athens, Kifissia, Greece

Aims: Subjects with spinal cord injury lose muscle and bone 
mass, but increase body fat in areas below the level of neurologi-
cal injury. On the other hand, paraplegia is associated with con-
tinued use of upper extremities. The purpose of this study was to 
investigate the changes of composition of paraplegic upper limb 
according to the neurological level of injury.
Methods: The study included thirty paraplegics in chronic phase 
(> 1.5 years) with complete paraplegia (AIS A) who were divided 
according to the neurological level of injury in group A (n=16, high 
paraplegia: above thoracic (T) 7 neurological level of injury (NLoI) 
with age: 33±16 years, duration of paralysis (DoP): 6±6 years, and 
group B (n=15, low paraplegia, T8-T12 NLoI with age: 39±14 years, 
DoP: 5.6±6 years, which were compared with 33 healthy controls 
(group C) of similar anthropometric characteristics. All were 

examined by whole body DXA (Norland XR 36, Norland Corp., 
USA) regarding the local (arm) bone density, muscle mass and fat.  
Results: Bone density was found statistically significant between 
groups (p=0.008) and pair-wise comparisons revealed statistical-
ly significant differences between high vs. low paraplegia group 
and controls (p=0.028, p=0.01, respectively). A negative corre-
lation was found in the high paraplegia group of muscle to fat 
mass (p=0.009, r=-0.67). Muscle mass was increased by 2% and 
fat mass decreased 26% in high paraplegics compared with low 
paraplegics.
Conclusions: These results suggest the occurrence of significant 
changes in the composition of weight bearing paraplegic arm. 
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P373 - THE PARTICULARITIES OF BONE METABOLISM 
IN MEN WITH PROLACTIN-SECRETING ADENOMAS
E. Giniyatullina 1,*, L. K. Dzeranova 1, L. Y. Rozhinskaya 1, N. I. 
Sazonova 1, A. V. Ilyin 1, N. P. Goncharov 1

1National Research Center for Endocrinology, Russia, Moscow, 
Russian Federation

Aims: The aim was to study bone metabolism and bone mineral 
density (BMD) in hyperprolactinaemic males.
Methods: 25 men with prolactinomas and 17 healthy men were 
examined. Concentrations of general calcium, ionized calcium, 
osteocalcin, C-terminal telopeptide were enlisted. BMD were ex-
amined by DXA (Prodigy, GE Lunar). All patients were treated by 
cabergoline in median dose 1,5 mg per week. Median of attend-
ance was 1,75 years.
Results: median of prolactin in men with prolactinomas was 
10151 mU/l [3557,5; 38100], median of testosterone level - 4,75 
nmol/l [2,45; 7]. There were no statistically significant differ-
ences between osteocalcin and C-terminal telopeptide levels 
in control group and hyperprolactinaemic men. BMD of L1-L4 
(p=0,000052) and in total hip (p=0,002718) was significantly 
lower, than in control group. The frequency of osteoporosis was 
statistically higher than in control group (p=0,0154). Through 
24 month prolactin level descended to 389 mU/l (р<0,01) and 
testosterone level advanced to 13.7 nmol/l (р=0,0217). Signifi-
cant BMD increasing in hip and greater trochanter was noticed 
(р=0,003 and 0,027 respectively). The decrease of osteoporosis in 
L1-L4 frequencies (95% CI-0,45; 0,01) and of osteopenia in L1-L4 
(95% CI-0,45; 0,12) was noted and of osteopenia in femoral bone 
(95% CI – 0,41; 0,09).
Conclusions: Hyperprolactinaemia in males is accompanied by 
BMD decreasing in bodies of vertebra and in proximal depart-
ment of femoral bone by the side of healthy men without signifi-
cant deviations of bone-formation- and bone-resorption-mark-
ers. Normalization of prolactin and testosterone levels conduces 
to BMD increasing.
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P374 - THE INFLUENCE OF THE NEUROLOGICAL LEVEL 
OF INJURY IN BONE’S MINERAL CONTENT AND  
MECHANICAL PROPERTIES, LEAN MASS AND FAT MASS 
IN PARAPLEGIA
Y. Dionyssiotis 1,*, P. Papagelopoulos 2, N. Papaioannou 3, G. Lyri-
tis 3, T. Thomaides 4

1Rehabilitation Department, Rhodes General Hospital, Rhodes, 
2Orthopaedic Department, Athens Medical School, University of 
Athens, 4Neurologic Department, Red Cross Hospital, Athens, 
3Laboratory for Research of the Musculoskeletal System, Univer-
sity of Athens, Kifissia, Greece

Aims: To investigate the influence of the neurological level of 
injury (NLoI) in bone’s mineral content (BMC) and mechanical 
properties, lean mass (LM) and fat mass (FM) among paraple-
gics
Methods: Thirty complete paraplegics were separated in group A 
(15 men, high paraplegia) and group B (15 men, low paraplegia) 
in comparison with 10 healthy men as control group (C). In all 
subjects stress strain index (SSI) at 14% (SSI2) and 38% (SSI3) of 
the tibia length and the difference δSSI 3-2 (SSI3–SSI2), by pe-
ripheral quantitative computed tomography (pQCT, Stratec XCT 
3000, Stratec, Pforzheim, Germany) and values of lower limbs’ 
BMC, LM and FM (g) by whole body dual X-ray absorptiometry 
((DXA, Norland XR 36, Norland Corporation) were measured.
Results: Bone strength parameters, BMC and LM were statisti-
cally decreased, but no difference was found in FM, compared 
to controls. A correlation between the duration of paralysis, age 
and δSSI 3-2 was found in group of low paraplegics (r=0.53, 
p=0.027 and r=0.5, p=0.04, respectively). Duration of paralysis 
was strongly correlated with FM in high paraplegics’ lower limbs 
(r=0.5, p=0.05).
Conclusions: Because of the non significant duration of paralysis 
the paraplegic groups act different in mechanical properties of 
the tibia and lower limbs’ body composition.
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P375 - BONE MASS EVALUATION AMONG WOMEN  
PREVIOUSLY SUFFERED FROM GESTATIONAL  
DIABETES MELLITUS
V. Ferencz 1,*, R. Magenheim 1, A. Furst 1, D. Palinkas 1, G. Tamas 

1, C. Horvath 1

11st Department of Medicine, Semmelweis University, Budapest, 
Hungary

Aims: Various bone metabolic disorders were published in differ-
ent types of diabetes mellitus. Women previously suffered from 
gestational diabetes mellitus (GDM) have a high lifetime risk for 
type 2 diabetes. While the data about bone disorders are contro-
versial in diabetes, the authors assessed the parameters of bone 
mass and bone quality in women previously suffered from gesta-
tional diabetes mellitus in comparison to controls.
Methods: Follow up study was performed including 108 wom-
en (age: 34.4±4.1ys [mean±SD]) after delivery (3.2±0.6ys). 69 
women were in the GDM group (age: 34.9±4.4ys, BMI: 25.8±5.8 
kg/m2) and 39 women without carbohydrate metabolic disorders 

were on the control group whose pregnancies were in the same 
period (age: 33.4±3.5ys, BMI 24.3±4.3 kg/m2; P NS). Bone mass 
(g/cm2) was measured by dual photon absorptiometry (DXA, 
Lunar Prodigy, General Electric Company) in the lumbar spine 
and femoral neck. Bone ultrasound parameters were determined 
in the calcaneus (Lunar Achilles Insight, General Electric Com-
pany), and in the distal phalanges (DBM Sonic, IGEA, Italy). The 
densitometric and ultrasound results were categorised according 
to the T-score values, recommended by WHO and Hungarian 
guidelines. The results were evaluated by the Chi-square and T-
test, with the level of significance set at 0.05 (SPSS 11.0).
Results: The GDM patients had lower (but not significantly) 
osteodensitometric values (GDM vs. control: lumbar 2-4 spine 
1.25±0.11 vs. 1.27±0.13 g/cm2, femoral neck 1.03±0.13 vs. 
1.06±0.12 g/cm2). Bone ultrasound result did not differ signifi-
cantly between the two groups (GDM vs. control: calcaneus BUA 
88.7±11.8 vs. 86.4±29.1 dB/MHz, phalanx SOS 2097.0±41.7 vs. 
2110.5±42.9 m/s). Osteopenia/osteoporosis revealed in 24 cases 
among the 69 GDM patients, and in 8 cases from 39 controls 
(P=0.08). Pathological ultrasound values were found in 4 cases 
in the control and in 10 patients in the GDM group (P=0.3). In 
case of 3 and 9 women (respectively) only ultrasound results were 
pathological without DXA abnormalities (P=0.3).
Conclusions: Bone mineral density and bone ultrasound param-
eters did not differ significantly between GDM and control pa-
tients, however lower bone mass and worse bone quality could be 
presumed among women previously suffered from GDM. More 
patients and further tests are needed to confirm our assumption.
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P376 - OSTEOPOROSIS IN PATIENTS WITH MULTIPLE 
SCLEROSIS: PROPOSED THERAPEUTIC AND DIAGNOS-
TIC PROTOCOL 
Y. Dionyssiotis 1,*

1Rehabilitation Department, Rhodes General Hospital, Rhodes, 
Greece

Aims: Despite the increased number of risk factors in patients 
with multiple sclerosis (MS) there are no guidelines on the meas-
urement of bone density and also there is no real ranking system 
similar to that for postmenopausal women. Therefore its more 
appropriate to use the term low bone mass instead of osteoporo-
sis or osteopenia and also take into account the Z-score obtained 
from the measurement of bone densitometry. Although in the in-
ternational literature the term osteoporosis is used and patients 
are classified according to criteria by WHO for postmenopausal 
women.
Methods: The diagnostic evaluation for osteoporosis should in-
clude 

· the patient’s history (disease-attendant complications, drug-
using corticosteroids, alcohol, smoking and information about 
the duration of the disease, the mobilization, the use of devices) 

· anthropometric parameters (age, body mass index) 
· clinical examination (clinical assessment of mobility-func-

tionality and spasticity) 
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· imaging control (measured by DXA bone density in the spine, 
hip and / or the tibia p QCT) 

· hormone control, biochemical control (markers of bone 
turnover blood and urine).
Results: Treatment is focused at osteoporosis treatment and pre-
vention of future fractures and may include the following: 

1) Pharmaceutical treatment with bisphosphonates that have 
been studied in patients with brain and spinal cord lesions and 
had positive effects on bone parameters. 

2) Use of calcium supplements (under monitoring of kidney 
function) and vitamin D. 

3) Advisory regarding the disease, the particularities of this 
population group and recognition of fractures. 

4) Education to prevent falls. 
5) Physical therapy program that includes: 1) range of motion 

exercises to avoid restriction of mobility, 2) loading exercises to 
reduce bone loss, 3) retraining standing and therapeutic walking 
with orthoses, 4) use of passive – active mobilization bicycle, 

6) Dietary interventions to improve the dietary intake of cal-
cium and nutrition indicators.
Conclusions: Based on the literature regarding osteoporosis in 
MS we suggested a diagnostic and therapeutic protocol assessment 
and treatment of osteoporosis in patients with multiple sclerosis
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P377 - CHANGES OF BONE DENSITY IN PEDIATRIC  
PATIENTS WITH Β THALASSEMIA MAJOR AFTER  
ALLOGENIC HEMATOPOIETIC STEM CELL  
TRANSPLANTATION
Z. Hamidi Abarghoee 1,*, A. A. Hamidieh 2, M. R. Mohajeri 1, L. 
Nedaeifard 2, R. Heshmat 1, K. Alimoghaddam 2, A. Ghavamzadeh 

2, B. Larijani 1

1Endocrinology and Metabolism Research Center, 2Hematology-
Oncology and Stem Cell Transplantation Research Center, Tehran 
University of Medical Sciences, Tehran, Islamic Republic of Iran

Aims: Β Thalassemia Major is a hemoglobin disorder that effects 
bone in patients. It can be cured by hematopoietic stem cell trans-
plantation (HSCT) that by itself can deteriorate bone status. Our 
study assessed the effect of HSCT on growing bone of thalassemic 
pediatric patients.
Methods: Bone mineral density (BMD) of 20 pediatric tha-
lassemic patient, from 3 classes of disease (mean age: 7.4±3.8 
y/o), tested before, 6 and 12 months after HSCT with a Norland 
XR-46 devices. No one had Z-score less than -2.
Results: Mean of BMD of femur and spine in the beginning of 
study was 0.599±0.116 g/cm2 and 0.461±0.086 g/cm2, respec-
tively. After HSCT, at 6 and 12 months, mean of BMD of femur 
was 0.607±0.119 g/cm2 and 0.616±0.111 g/cm2, respectively. 
Mean of BMD of spine, six and 12 months of transplantation 
was 0.479±0.080 g/cm2 and 0.501±0.093 g/cm2, respectively. 
Changes of BMD of patients was not significant 6 months and 12 
months after transplantation and BMD of no patient decreased to 
Z-score<-2. Class 3 thalassemia had no negative effect on BMD. 
We didn’t find, also, significant relation between corticosteroid 
use and BMD changes in patients.

Conclusions: BMT of pediatric thalassemic patients has not posi-
tive or negative significant affects on BMD of patients.
Acknowledgement: Authors must thank Special Medical Cent-
er of Charity Foundation for Special Disease of Iran (SMC of 
CFFSD), and Dr. F. Mohseni and Mrs. A. Oojaghi for their valu-
able assistance in this study.
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P378 - QUANTITATIVE PROTEOMIC ANALYSIS OF  
INHIBITION OF OSTEOBLAST DIFFERENTIATION AND 
PROLIFERATION BY HIGH DOSE DXAMETHASONE 
D. Hong 1,*, H. Chen 1, H. Deng 2, R. Ge 3

1Orthopedic Department, Taizhou Hospital of Wenzhou Medi-
cal College, Linhai, China, 2The Proteomics Resource Center, 
The Rockefeller University, 3The Population Council, New York, 
United States

Aims: The impairment of osteoblast differentiation and bone 
formation is one of the main explanations of GCs-induced oste-
oporosis (GCOP). Stable-isotope labeling by amino acids in cell 
culture (SILAC) enables accurate quantitative proteomic analysis 
of protein changes in cells. This development has prompted in-
vestigations of the possible uses of SILAC for exploration of the 
underlying mechanism of GCOP.
Methods: Osteoprogenitor MC3T3-E1 cells were treated with or 
without 10-6 M DXAmethasone (DEX) for 7 days and the differ-
entiation and proliferation abilities of the cells were measured. 
The protein level changes were analyzed using SILAC and liquid 
chromatography-coupled tandem mass spectrometry (LC-MS/
MS).
Results: In this study, 10-6 M DEX inhibited both osteoblast dif-
ferentiation and proliferation in osteoprogenitor MC3T3-E1 
cells on day 7. We found that 10-6 M DEX increased the levels 
of tubulin (TUBA1A, TUBB2B, and TUBB5), IQGAP1, S100 
proteins (S100A11, S100A6, S100A4, and S100A10), myosin pro-
teins (MYH9, MYH11), while inhibited the protein levels of ATP 
synthase (ATP5O, ATP5H, ATP5A1, and ATP5F1), G3BP-1, and 
Ras related proteins (Rab-1A, Rab-2A and Rab-7) in MC3T3-E1 
cells. 
Conclusions: Several members of the ATP synthases, myosin 
proteins, small GTPase superfamily, and S100 proteins may par-
ticipate in the process of GCs-induced inhibition of osteoblast 
differentiation and proliferation in osteoblast progenitor cells. 
Such protein expression changes may be of pathological signifi-
cance in coping with GCOP.
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P379 - QUANTITATIVE PROTEOMIC ANALYSIS OF  
DEHP-ENHANCED OSTEOCLASTOGENESIS IN RAW 
264.7 CELLS BY SILAC
H. Chen 1,*, D. Hong 1, H. Deng 2, R. Ge 3 
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Aims: The di-(2-ethylhexyl) phthalate (DEHP), commonly used 
as plasticizers for polyvinylchloride (PVC) plastics, is an environ-
mental endocrine disruptor to the reproductive and developmen-
tal systems. In addition, DEHP is an estrogenic industrial com-
pound, and the estrogens is critical in regulating osteoclastogen-
esis. However, the effect of DEHP on osteoclastogenesis remains 
unknown.
Methods: We investigated the effect of DEHP on osteoclastogen-
esis and cell proliferation in RAW 264.7 cells on day 6. We further 
explore the mechanism of DEHP-induced regulation of osteo-
clastogenesis using quantitative proteomic analysis based on Sta-
ble-isotope labeling by amino acids in cell culture (SILAC).
Results: We demonstrated that DEHP dose-dependently en-
hanced osteoclastogenesis and inhibited cell proliferation in 
RAW 264.7 cells on day 6. Additionally, we identified 1596 pro-

teins, most of them upregulated by 10-7 M DEHP treatment, us-
ing liquid chromatography-coupled tandem mass spectrometry 
(LC-MS/MS). We also found that the ATP-synthesis-related pro-
teins such as HADHA, NDUFS1, NDUFB7, NDUFB5, COX5A, 
COX4I1, MTCO2, ATP5H, ATP5O, and ATP5A1 were signifi-
cantly upregulated. In addition, the lysosomes such as CTSS, 
LYZ1, LYZ2, ATP6V0C and ATP6V1E1 were upregulated but the 
CTSD was downregulated.

Conclusions: In conclusion, the DEHP may dose-dependently 
enhanced osteoclastogenesis through increasing ATP generation 
and lysosome enzymes production. This mechanism may be of 
pathological significance because the enhanced osteoclastogen-
esis may consequently affect osteoblastogenesis and bone forma-
tion, especially in infants or children with higher risks of DEHP 
exposure.
References: 1. Andrade AJ et al, Toxicology 2006;228:85; 2. Ge 
RS et al, J Androl 2007;28:513; 3. Ong SE et al Mol Cell Proteo-
mics 2002;1:376.
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P380 - THE RELATIONSHIP BETWEEN LEPTIN AND 
BONE METABOLISM IN CHRONIC OBSTRUCTIVE  
PULMONARY DISEASE
E. Kochetkova 1,*, S. Albavichus 2, U. Maistrovskaya 2, K. Burai 2

1University of Strasbourg, Strasbourg, France, 2State Medical 
University, Vladivostok, Russian Federation

Aims: Aim: the objective of this study to evaluate serum leptin 
levels and it’s the possible relations with bone turnover and osteo-
clastogenesis markers, and bone mineral density (BMD) values 
in COPD.
Methods: Materials and methods: 54 patients with COPD ages 
44 to 58 years were examined. BMD at the lumbar spine (LS) and 
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femoral neck (FN) and body fat mass (BFM) were measured by 
dual-energy X-ray absorptiometry using a Lunar Prodigy Densi-
tometer (USA). Patients’ individual BMD values were expressed 
as T-score. Serum leptin, osteoprotegerin (OPG-osteoclas-
togenesis marker), CrossLaps (CL-marker of bone resorption), 
osteocalcin (OC-marker of bone formation) were measured in 
the blood. Control group consisted of 32 age-matched healthy 
individuals.
Results: Results: Osteopenic syndrome (t-score<-1 SD) was ob-
served in 48/54 (85±) patients with COPD. COPD patients had 
lower BMD values at the FN (p<0,001) and LS (p<0,01). Se-
rum level OC were decreased and CL were increased in COPD 
(p<0,01 and p<0,05, respectively). Serum leptin levels were de-
creased in COPD and showed a negative correlation with BFM 
(r=-0,47, p<0,05) and positively associated with body mass index 
(BMI) (r=0,52, p<0,002), LS BMD (r=0,58, p<0,01) and FN BMD 
(r=0,48, p<0,05) in the COPD group. Serum leptin correlated 
positively with OC (r=0,45, p<0,04) and OPG (r=0,43, p<0,05) 
but negatively with CL (r=-0,53, p=0,043).
Conclusions: Conclusion: these results suggest that serum leptin 
affect bone metabolism and could be implicated in the bone regu-
lation of OPG-RANKL system in COPD.
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P381 - FRAGILITY FRACTURES IN CHILDREN WITH 
MENINGOMYELOCELE
J. Konstantynowicz 1,*, B. Okurowska-Zawada 2, W. Kulak 2, M. 
Kaczmarski 3, J. Piotrowska-Jastrzebska 1, D. Sienkiewicz 2, G. 
Paszko-Patej 2
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versity of Bialystok, Bialystok, Poland

Aims: Physical inactivity and motor deficits of lower extremities 
resulting from spinal surgery in children with meningomyelocele 
(MMC) may lead to secondary osteoporosis. The objective of this 
cross-sectional study was to assess bone mass and body composi-
tion, and to evaluate risk factors for fractures in these patients.
Methods: In 30 patients (15 girls, 15 boys) with MMC, aged 6-
17 years (mean 10.9±2.8), history of fractures was investigated 
and clinical, anthropometric and locomotor assessment were 
performed. Laboratory tests i.e. serum parathormone (PTH), 
alkaline phosphatase (ALP), calcium and phosphate levels, and 
24-hour urinary calcium excretion) were carried out using stand-
ard methods. Total body and lumbar spine (L1-L4) bone mineral 
content (BMC) and density (BMD) were measured using dual 
energy X-ray absorptiometry (DXA). The analysis of total and 
subregional BMC and body composition (% fat, fat content, lean 
mass) was also performed.
Results: Of the 30 children with MMC, 12 (40%) had sustained 
clinically significant fractures with femoral shaft being the most 
common fracture site. Five children demonstrated repeated/mul-
tiple fractures (17% of studied group). Fracture prevalence was in-
dependent of the anatomical spine location of hernia, locomotor 
activity (wheelchair, walking) or BMD. A higher body fat content 
was found in MMC patients with fractures compared with those 

without fractures (Fat%: 36.2±17.2 vs. 22.4±9.4; p=0.03) whereas 
no differences between the groups were observed in BMI, total 
or subregional BMC/BMD or lean mass. Children with fractures 
also demonstrated significantly greater 24-h calciuria than those 
fracture-free (p=0.03), despite no differences in renal function, 
PTH, ALP and serum calcium/phosphate levels. The rate of cal-
ciuria also correlated with number of fractures (R=0.62, p=0.03).
Conclusions: Clinically significant fractures in children with 
MMC are common, affect mainly lower extremities and, there-
fore, are medical problem to be considered when rehabilitating 
these patients. Fractures in the peripheral skeleton of immobile 
children with MMC may result not only from inadequate activity, 
but also from metabolic disorders associated with excessive renal 
calcium loss or a relative increase of fat mass. These data suggest 
that the two mechanisms are, at least partly, responsible for an 
increased fragility in MMC.
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P382 - PSEUDOHYPOHYPERPARATHYROIDISM –  
CASE REPORT
I. Z. Kun 1,*, Z. Szanto 1

1Endocrinology Clinic, University of Medicine and Pharmacy 
Targu Mures, Targu Mures, Romania

Aims: Pseudohypoparathyroidism (PHP) is a rare hereditary dis-
ease, characterized by a reduced sensitivity of the PTH-receptors. 
A single epidemiologic study, performed in Japan, had reported a 
prevalence of 3.4 cases/1 million. The disease has two forms: type 
I (with 3 subtypes: Ia, Ib and Ic) and type II. The persistent hy-
pocalcaemia in pseudohypoparathyroidism may lead to second-
ary hyperparathyroidism with osteoporosis.
Methods: We present the case of a 43-years-old woman (P.F.) 
hospitalized in Endocrinology Clinic Tg.Mures for pain at ver-
tebral column and lower extremities, walking difficulties due 
to bilateral femoral fractures consolidated viciously, with pseu-
doarthroses. The patient presents the characteristic phenotype 
of Albright’s hereditary osteodystrophy (AHD), including short 
stature (height: 150cm), obesity (BMI: 33,3kg/m2), rounded face, 
shortened neck, regional hyperpigmentation of the face, brachy-
dactily, genu valgum.
Results: The cranial CT-scan showed microcalcifications of the 
lenticular nuclei and calvarial hyperostosis. The presence of AHD, 
the absence of mental retardation and other endocrinopathies 
rather plead for PHP type Ib. The presence of osteoporosis with 
T-score<–2SD complicated with femoral fragility fractures, verte-
bral deformations and fracture on D11, as well as the increasing 
levels of PTH (49.9pg/mL, then 120.37 and 123.1; n.r.:15-65pg/
mL) associated with hypocalcaemia, indicate a PHP complicated 
with secondary hyperparathyroidism, i.e. pseudohypohyperpar-
athyroidism. Our patient also presents PCOS and metabolic syn-
drome.
Conclusions: The patient is treated with high doses of calcium 
and vitamin D3, and is recommended to use the calcium sensi-
tizer cinacalcet in daily doses of 30-60 mg.

Disclosure of Interest: None Declared
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P383 - ZOLEDRONIC ACID IMPROVES HEALTH- 
RELATED QUALITY OF LIFE IN PATIENTS WITH HIP 
FRACTURE: RESULTS OF HORIZON-RFT
J. D. Adachi 1,*, K. W. Lyles 2, C. S. Colón-Emeric 2, S. Boonen 

3, C. F. Pieper 2, C. Mautalen 4, L. Hyldstrup 5, C. Recknor 6, L. 
Nordsletten 7, C. Bucci-Rechtweg 8, G. Su 8, E. F. Eriksen 9, J. S. 
Magaziner 10

1McMaster University, Hamilton, ON, Canada, 2Duke University 
Medical Center and the Geriatrics Research Education and Clini-
cal Center, Durham, NC, 6United Osteoporosis Centers, Gaines-
ville, GA, 8Novartis Pharmaceuticals Corporation, 10University of 
Maryland, East Hanover, NJ, 8Novartis Pharmaceuticals Corpo-
ration, 10University of Maryland, Baltimore, MD, United States, 
3University of Leuven, Leuven, Belgium, 4Centro de Osteopatías 
Médicas, Buenos Aires, Argentina, 5Hvidovre Hospital, Hvidovre, 
Denmark, 7Ullevål University Hospital, 9Oslo University Hospital 
Aker, Oslo, Norway

Aims: In HORIZON-RFT, annual i.v. zoledronic acid (ZOL) 5 mg 
infusion significantly reduced the rate of new clinical fractures 
and all-cause mortality compared with placebo.1 A pre-defined 
exploratory objective of the same study was to analyze the ben-
efits of ZOL vs. placebo on Health-related quality of life (HRQoL) 
using the EQ-5D health questionnaire in selected countries.
Methods: In this randomized, double-blind, placebo-controlled 
trial 2127 patients were randomized to single infusion of ZOL 5 
mg (n=1065) or placebo (n=1062) within 90 days after surgical 
repair of low-trauma hip fracture, followed by annual infusions 
up to 3 years, with a median follow-up time of 1.9 years. HRQoL 
was measured using EQ-5D-Visual Analogue Scale (VAS) and -
utility scores (EuroQol instrument) at end of the study. Analysis 
of covariance model included baseline EQ-5D status, region and 
treatment as explanatory variables.

Results: At baseline, patients (mean age: 75 years; 24% men and 
76% women) were well-matched between treatment groups with 
mean EQ-5D VAS of 65.82 in ZOL group and 65.70 in placebo 
group. At the end of the study, mean change from baseline in EQ-
5D VAS was greater for ZOL vs. placebo in all patients (7.67±0.56 
vs. 5.42±0.56), and in subgroups of patients experiencing clinical 
vertebral fractures (8.86±4.91 vs. -1.69±3.42), non-vertebral frac-
tures (5.03±2.48 vs. -1.07±2.16), and clinical fractures (5.19±2.25 
vs. -0.72±1.82) with treatment difference significantly in favor of 
ZOL (Figure). EQ-5D utility scores were comparable for ZOL and 
placebo groups but more patients on placebo consistently had ex-
treme difficulty in mobility (1.74% for ZOL vs. 2.13% for placebo; 

p=0.6238), self-care (4.92% vs. 6.69%; p=0.1013) and usual activi-
ties (10.28% vs. 12.91%; p=0.0775).
Conclusions: In addition to reducing the risk of vertebral, hip, 
and non-vertebral fractures, treatment with ZOL significantly 
improved overall quality of life in patients with low-trauma hip 
fracture.
References: 1. Lyles KW et al. N Engl J Med. 2007;357:1799.
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P384 - POSSIBLE BENEFITS OF STRONTIUM RANELATE 
IN COMPLICATED LONG BONE FRACTURES
D. Alegre 1,*, L. Azevedo 2, C. Ribeiro 1, A. Faria 1, J. Correia 1, C. 
Sousa 1, L. Almeida 3

1Orthopaedics and Traumatology Department, Centro Hospita-
lar Tamego e Sousa, 2Serviço de Bioestatística da Faculdade de 
Medicina, 3Serviço de Ortopedia da Faculdade de Medicina, Uni-
versidade do Porto, Porto, Portugal

Aims: Strontium ranelate is a treatment of postmenopausal os-
teoporosis having demonstrated its efficacy to decrease the risk 
of vertebral, non-vertebral and hip fractures. Since pre-clinical 
results showed the beneficial effect of strontium ranelate in frac-
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ture repair we attempted to use this molecule in clinical situations 
where such effect was key in the resolution of fracture compli-
cations. Two clinical cases of complicated long bone fractures 
treated with strontium ranelate are described.
Methods: CASE REPORTS
Results: PATIENT 1. A 63-year-old female patient suffered a 
fracture of the shaft of the tibia. Weeks after the immobilisation 
in a cast the alignment was lost. Fixation of the tibia was done 
with plate and nails. Re-intervention became necessary due to 
the failure of the material. An external fixator was applied. Four 
months later the fixator was removed. Established pseudoarthro-
sis was observed on control radiographs. Strontium ranelate was 
prescribed and re-intervention planned. By the next control visit 
radiographic consolidation of fracture was observed with a reso-
lution of pain and clinical symptoms. 
PATIENT 2. A 25-year old male patient suffered a fracture of the 
radius treated with open reduction and internal fixation. Four 
weeks after the intervention the patient complained of strong 
pain. The radiograph revealed resorption of the bone at the frac-
ture site. With respect to our favorable previous experience, we 
prescribed strontium ranelate and an analgesic treatment. Six 
weeks later the radiograph showed bony bridging and the patient 
had no pain. 
Conclusions: Osteoclast and osteoblast activity are both neces-
sary in the remodeling phase of bone healing. An imbalance in 
catabolic and anabolic activity may lead to clinical complications 
such as pseudoarthrosis and bone resorption at the fracture site. 
Pharmacological treatments promoting the positive balance of 
bone metabolism may also play a beneficial role in the bone heal-
ing process. We observed positive change of trends in the clinical 
and radiological evolution of these cases after the introduction of 
treatment. These cases warrant further investigation of the poten-
tial beneficial effect of strontium ranelate in bone healing.
References: Habermann et al. J Bone Miner Res 2008;23:206; Li 
et al. Osteoporosis Int 2009 [Epub ahead of print]
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P385 - IBANDRONATE FOR POSTMENOPAUSAL  
OSTEOPOROSIS: FOCUS ON BONE RESORPTION  
BIOMARKER
C. Ancuta 1,*, E. Ancuta 2, C. Iordache 1, R. Chirieac 1

1GR.T.Popa University of Medicine and Pharmacy, 2Research De-
partment, Cuza-Voda Hospital, Iasi, Romania

Aims: to evaluate the effectiveness of ibandronate (IBN) in post-
menopausal osteoporosis (PMOP) by measuring its effects on 
cross-linked C-terminal telopeptides of type I collagen (CTx, 
ECLIA β-CrossLaps), a biomarker of bone resorption.
Methods: 12 months observational prospective study on 72 
PMOP (fulfilling the World Health Organization criteria) treated 
with 150 mg once monthly oral IBN. Both lumbar spine and hip 
DXA (Hologique QDR) and CTx assessment were done in all 

PMOP at baseline, 6 and 12 months of anti-resorptive therapy. 
Mean change (%) in CTx and bone mineral density (BMD) from 
baseline to 6 and 12 months have been used to define response. 

Statistical analysis was performed in SPSS-12, p<0.05. Re-
sults: about 90% of PMOP were categorized as responders after 
12 months of treatment; statistically significant decrease in CTx 
levels has been demonstrated after 6 and 12 months of IBN: -
54.7% (range -66% to -43%) and -62.1 (range -72% to -51%) 
(p<0.05); besides, statistically significant increase in BMD has 
been reported at 12 months (p<0.05). 
Conclusions: IBN administration in PMOP has rapid and sus-
tained effect on bone turnover as reflected by the decrease in CTx 
levels after 6 and 12 months of treatment. Data are supported by 
changes in mean BMD after one year under IBN in both spine 
and hip. 
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P386 - ALENDRONATE FOR POSTMENOPAUSAL  
OSTEOPOROSIS: FOCUS ON BONE RESORPTION  
BIOMARKER
E. Ancuta 1, C. Ancuta 2,*, C. Iordache 2, R. Chirieac 2

1Research Department, Cuza-Voda Hospital, 2GR.T.Popa Univer-
sity of Medicine and Pharmacy, Iasi, Romania

Aims: to evaluate the effectiveness of alendronate (ALN) in post-
menopausal osteoporosis (PMOP) by measuring its effects on 
cross-linked C-terminal telopeptides of type I collagen (CTX-1, 
ECLIA β-CrossLaps), a bone resorption biomarker.
Methods: 12 months observational study on 65 PMOP receiv-
ing 70 mg of oral ALN once weekly. All PMOP were evaluated 
according to a predefined protocol including: (i) axial (lumbar 
spine and hip) Dual X-Ray Absorptiometry (Hologic, QDR) and 
(ii) serum CTX-1 levels; assessments were done at baseline, 6 and 
12 months of anti-resorptive therapy. Mean change (%) in CTX-1 
levels and bone mineral density (BMD) from baseline to 6 and 12 
months have been used to define response. Statistical analysis was 
performed in SPSS-12, p<0.05. 
Results: about 90% of PMOP were categorized as responders 
after 12 months of treatment; statistically significant decrease in 
CTX-1 levels has been demonstrated after 6 and 12 months of 
ALN: -59.7% (range -65% to -40%) and -69.2 (range -77% to -
50%) (p<0.05); besides, statistically significant increase in BMD 
has been reported at 12 months (p<0.05). 
Conclusions: ALN administration in PMOP has rapid and sus-
tained effect on bone turnover as reflected by the decrease in 
CTX-1 levels after 6 and 12 months of treatment. Data are sup-
ported by changes in mean BMD after one year under ALN in 
both spine and hip. 
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P387 - EFFICACY OF ORAL IBANDRONATE VERSUS 3 MG 
INTRAVENOUS IBANDRONATE
D. L. Paun 1,*, C. Andrei 1, R. Petris 1, N. Ene 1, C. Dumitrache 1

1Adrenal, Gonadal and Bone Disease Department, ”C.I. Parhon” 
Institute of Endocrinology, Bucharest, Romania

Aims: Ibandronic acid is a potent, nitrogen-containing bisphos-
phonate used in the treatment of osteoporosis; it is available like 
150 mg film-coated tablet for once monthly oral administration 
and 3 mg intravenously every 3 months. There is strong patient 
preference for once-monthly regimen and a favourable impact on 
therapeutic adherence. Intravenous ibandronate formulation is 
indicated for all patients who are unable to take oral medicine. 
This study evaluates the efficiency of ibandronate after 1year of 
oral / i.v. administration for osteoporosis in postmenopausal 
women.
Methods: We present the results of a retrospective study which 
included 2 groups of women that were registered in The Nation-
al Programme of Osteoporosis. The first group consisted of 50 
women with oral administration of ibandronate; the other group 
of 25 women received ibandronate intravenously for an year. The 
average age was 64.51 y.o. in the first group and 65.7 y.o. in the 
second one, in postmenopausal period for 13/18 years, with a T-
score of 3.43 +0.66 SD /3.5+0.7SD at the beginning of the study.
Results: After one year of therapy the biological parameters as 
calcemia and alkaline phosphatase improved and the bone turn–
over markers-cross-laps and osteocalcin-decreased (reduction of 
50% for cross laps and 33% for osteocalcin in the oral regimen 
and of 38± for cross-laps and 9,5% for osteocalcin in the i.v. regi-
men). Both oral and i.v. ibandronate significantly increased bone 
density at the spine (4.3% and 5.8% vs. baseline with oral and 
intravenous ibandronate, respectively) Significant increases were 
also observed for total hip bone density (1.9% vs. baseline for the 
oral formulation and 2.6% vs. baseline for the i.v. administration). 
Percentage of patients with no change or increase from baseline 
in bone mineral density was high in both groups (Lumbar spine 
94% for the oral formulation vs. 96% for i.v. and Total hip 92% vs. 
84%). There were no recurrent fractures and no serious adverse 
events reported in either one of the groups.
Conclusions: In conclusion both formulations of ibandronate 
were shown to improve the quality of life, to reduce the risk for 
recurrent fractures and increase of bone mineral density after one 
year of therapy. IV ibandronate was shown superior to the oral 
formulation regarding lumbar BMD, total hip BMD and the per-
centage of BMD responders.
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P388 - INVESTIGATION OF ANTI-INFLAMMATORY AND 
CHONDROPROTECTIVE EFFECTS OF NASAL SALMON 
CALCITONIN TREATMENT IN KNEE OSTEOARTHRITIS: 
RANDOMIZED CONTROLLED STUDY
O. Armagan 1,*, D. Serin 1

1Physical Medicine and Rehabilitation, Eskisehir Osmangazi Uni-
versity Faculty of Medicine, Eskisehir, Turkey

Aims: This study was to evaluate effects of nasal salmon calci-
tonin treatment in knee OA on the functional condition, levels of 
Nitric Oxide (NO) found in the serum associated with cartilage 
degeneration, Malondialdehite (MDA) Interleukin 1 Β (İL-1β), 
Matrix Metalloproteinase-3 (MMP-3), C-terminal telopeptide 
type II collagen (CTX-II), and on cartilage thickness assessed by 
Magnetic Resonance Imaging (MRI).
Methods: 50 female patients that were diagnosed with knee OA 
and postmenopausal osteoporosis were divided into two groups 
in a randomized manner. Group 1 that included 30 persons was 
given 200IU/day nasal salmon calcitonin, 1200mg/day calcium, 
800IU/day vitD3 treatment and home exercise program, and the 
group 2 that comprised of 20 persons was given 1200mg/day cal-
cium, 800IU/day vitD3 treatment and home exercise program for 
6 months. The patients were assessed in terms of resting, acti-
vation, painful walking with Visual Analogue Scale (VAS), pain, 
stiffness, total parameters with WOMAC, 20 m walking time, 
serum inflammatory mediator levels (IL-1 Β, NO, MDA, MMP-
3), CTX-II in 24-hour urine, and knee joint cartilage thickness 
results by MRI
Results: Significant improvement was observed in VAS resting, 
walking, activation (p<0.001), WOMAC pain, total (p<0.001) 
and WOMAC stiffness (p<0.05) in group 1, and VAS resting, 
walking (p<0.05), WOMAC total (p<0.05) values of group 2. In 
the comparison between the groups, a statistically significant dif-
ference was found only in VAS activation value in favor of the 
group 1 (p<0.05). Only in group 1 demonstrated a statistically 
significant improvement after the treatment in 20-meter walk-
ing time parameters (p<0.001). A significant difference was not 
established between the groups. Only in NO and CTX-II levels 
from the serum inflammatory mediators a statistically significant 
decrease was observed in group 1 following the treatment at a 
higher degree (p<0.001). Between these groups, a statistically sig-
nificant difference was found only in serum NO levels in favor of 
group 1 (p<0.001). As a result of the assessment of joint cartilage 
thickness by MRI, a statistically significant improvement was es-
tablished only in medial femoral condil of the patients in group 1 
after the treatment (p<0.05). 
Conclusions: The results of our study demonstrated that nasal 
salmon calcitonin treatment is effective in the symptomatic treat-
ment of patients with knee OA, and it contains anti-inflammatory 
and chondroprotective effects as well. 
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P389 - EFFECTS OF TERIPARATIDE ON VERTEBRAL 
BODY BIOMECHANICS IN POSTMENOPAUSAL WOMEN 
TREATED PREVIOUSLY WITH RISEDRONATE OR  
ALENDRONATE: A QCT-BASED FINITE ELEMENT STUDY
P. Zysset 1,*, E. Quek 2, B. Borah 3, G. Gross 4, J. Stewart 5, T. Lang 

2, Y. Chevalier 1

1Institute of Lightweight Design and Structural Biomechanics, Vi-
enna University of Technology, Vienna, Austria, 2Department of 
Radiology, UCSF, San Francisco, CA, 3Warner Chilcott, 4Procter 
& Gamble Co., Mason, OH, United States, 5Sanofi-Aventis, Laval, 
ON, Canada

Aims: The clinical trial OPTAMISE showed differences in the re-
sponsiveness to teriparatide as a function of the prior bisphospho-
nate exposure in the vertebral bodies of postmenopausal women. 
The finite element (FE) method allows for patient-specific evalu-
ation of the mechanics of bones, which plays a key role in fracture 
risk. The aim of this study was to use a QCT-based FE method to 
assess how prior therapy with alendronate (ALN) and risedronate 
(RIS) influences the biomechanical effect of teriparatide in the 
vertebrae of these women.
Methods: A representative subset of patients (n=171) were cho-
sen from the OPTAMISE study (1). These patients received at 
least two years of prior treatment with either ALN or RIS and had 
QCT scans of L1 at baseline and after 12 months of teriparatide 
therapy. The L1 reconstruction was cropped, segmented and reo-
riented for comparison between the baseline and 12-month im-
ages. Following a validated procedure, voxel-based non-linear FE 
models were created from the calibrated images and subjected to 
axial compression (2). Both vertebral stiffness and strength were 
obtained from the computed force-displacement curves. Inde-
pendent FE models of the trabecular core and cortical shell were 
also created and their stiffness and strength evaluated.
Results: For the full subset, teriparatide therapy increased verte-
bral stiffness in 88% and strength in 85% of the patients after 12 
months. The increase in stiffness was significantly greater in the 
RIS (24.6±3.2%, mean±se) than in the ALN group (14.4±2.8%) 
with p=0.0079. The increase in strength was also significantly 
greater in the RIS (27.2±3.5%) than in the ALN group (15.3±3.1%) 
with p=0.0042. The increase in vertebral strength was dominated 
by the increase in strength of the trabecular core in both ALN 
(29.9±5.1) and RIS (39.9±4.8%) groups.

Conclusions: This work confirms the favorable biomechanical 
effect of teriparatide on the vertebral body in postmenopausal 

women with prior antiresorptive therapy and suggests that the 
increase in vertebral strength after 12 months is greater in pa-
tients treated previously with RIS than with ALN.
References: (1) Miller et al, J Clin Endocrinol Metab 2008;93:3785; 
(2) Chevalier et al, Comput Methods Biomech Biomed Engin 
2008;11:477.
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P390 - VASCULAR EVENT IN OSTOEOPOROSIS  
POSTMENOPAUSAL WOMAN 
C. M. Avram 1,*, M. Moldovan 2, F. Cioara 3, C. Cseppento 3, M. 
Cevei 3
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Felix, 3Balneophysiokinetotherapy, University of Oradea, Oradea, 
2Faculty of Farmacy, Cluj Napoca, Romania

Aims: Calcium is an essential mineral, vital for bone health and 
nerve and muscle function. Current evidence suggests that high 
intake of calcium may play a protective role against vascular dis-
ease. Calcium supplementation has been demonstrated that cal-
cium substantially slows bone loss, increase the ratio of high-den-
sity lipoprotein cholesterol to low-density lipoprotein by almost 
20% in healthy postmenopausal women. High calcium uptake 
might accelerate calcification of arteries. The higher calcium in-
take — and particularly the bolus of calcium that supplementa-
tion provides — is somehow accelerating the laying down of cal-
cium in the artery walls. 
Methods: We present the case of a woman of 69 years old, with 
no previous vascular pathology that develop arterial calcifica-
tion. The subject has osteoporosis treated with biphosphonates 
and supplements of calcium and vitamin D in the past two years. 
In the last six months there were symptoms of claudication, leg 
fatigue. Angiography revealed arterial calcification of both iliac 
vessels. The calcium supplements was 8oo-1ooomg/day for two 
or three weeks per month. We evaluate clinically the subject, pain 
with visual analogic scale, and quality of life using SF 36, at ad-
mission, at 3 and at 6 months. Rehabilitation treatment consist 
of balneokinetotherapy, paraffin, electrotherapy, kinetotherapy, 
massage in order to improve pain, disability.
Results: rehabilitation treatment improved pain from 8 to 5 and 
3 at six months. The value of SF36 test increase from 45 to 56 and 
71 at 6 months.
Conclusions: Calcium supplementation might increase vascular 
events in elderly women. Reducing intake daily dose of calcium 
at 500mg/day is not going to achieve the same bone benefit, but 
although it is probably a safer balance. Rehabilitation treatment 
improve quality of life and pain 
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P391 - DAILY AND INTERMITTENT ORAL  
IBANDRONATE IMPROVE BONE TISSUE HARDNESS 
AND MAINTAINED ITS MINERALIZATION
Y. Bala 1, C. E. Barr 2, G. Boivin 1,*

1INSERM Unité 831, Université de Lyon, Lyon, France, 2Hoff-
mann-LaRoche, Basel, Switzerland

Aims: To evaluate the effect of ibandronate (IBN) on bone tis-
sue quality. IBN has been associated with significant increases in 
bone mineral density, decreases of the incidence of new vertebral 
fractures (1) and at bone tissue level, with reductions of activation 
frequency and a trend toward improvement of microarchitecture 
(2) in postmenopausal osteoporosis.
Methods: 110 iliac bone biopsies (2) were taken from patients 
treated for 22 or 34 months with: an oral placebo (n=36), 2.5 mg 
daily (n=40) or 20 mg intermittent (n=34, 20 mg every other day 
for 12 doses every 3 months). These regimens provide annual 
cumulative exposures (ACE) about half the therapeutic doses 
currently licensed for PMO (3). Quantitative microradiography 
measured degree of mineralization of bone (DMB, g/cm3) and the 
index of heterogeneity of mineralization (HI, g/cm3), Vickers mi-
crohardness (Hv, kg/mm2) was also assessed using microindenta-
tion (4). These variables were measured both at global level, i.e., 
cortical, cancellous or total bone (cortical + cancellous), and at 
focal level, i.e., at Bone Structural Unit (BSU) level.
Results: At global level, DMB and HI were not significantly dif-
ferent from placebo after 22 or 34 months of treatment. Hv was 
significantly higher in cortical, cancellous and total bone after 
22 months of IBN versus placebo. These results persisted after 
34 months except for Hv of cortical bone in daily group. DMB, 
HI and Hv were not different between the two IBN regimens. At 
focal level (3500 BSUs), DMB and Hv measured simultaneously 
were significantly and positively correlated (p<0.0001); the slopes 
between placebo and IBN groups were significantly different 
(p<0.05).
Conclusions: In contrast to results obtained with other bisphos-
phonates (5), DMB was maintained after IBN, and Hv was im-
proved. Thus, IBN even at lower than licensed doses may modify 
intrinsic properties of bone, such as the quality of mineral crys-
tals or of organic matrix, not measured by microradiography but 
leading to an improvement of microhardness.
References: 1. Chestnut C et al, J Bone Miner Res 2004;19:1241; 2. 
Recker R et al, Osteoporos Int 2004;15:231; 3. Harris ST et al, Curr 
Med Res Opin 2008;24:237; 4. Boivin G et al, Bone 2008;43:532; 5. 
Boivin G et al, Bone 2000;27:687
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P392 - NEW APPROACHES IN THE CHONDROPROTEC-
TIVE TREATMENT OF OSTEOARTHRITIS
M. Banciu 1,* M. Loredana Marian, P. Tuduce
1University of Medicine and Pharmacy “V. Goldis”, Arad, Roma-
nia

Aims: The incidence of osteoarthritis increases with age and 
lifespan, becoming the most common cause of invalidity after a 
certain age. To assess the effectiveness of chondroprotective treat-
ment in osteoarthritis
Methods: The study was carried out on 450 patients hospitalized 
between 2007-2009 for coxarthritis (61.53%), knee osteoarthritis 
(19.24%), hip and knee osteoarthritis (19.23%). The group was 
divided into three subgroups as follows: 

1. Group I (277 patients) treated with Alflutop, a bioactive con-
centrate containing marine organisms rich in mucopolysaccha-
rides (chondroitin sulfate, amino acids, peptides, ions of K, Ca, 
Mg, Fe, Cu, Zn). The medicine was administered intraarticularly, 
every other day, in ten consecutive doses, followed by intramus-
cular injections for three weeks. The treatment was repeated three 
times a year.

2. Group II (87 patients) treated with intramuscular injections 
with Zeel P (Hell GmbH Baden-Baden), containing extracts of 
cartilage, placenta, umbilical cord and symphytum coenzyme A, 
in the same dosage as above.

3. Group III (86 patients), treated with hyaluronic acid salt 
products (hyalgan, ostenyl, synvisc, synovial), intraarticular in-
jections once a week for five consecutive weeks. Hyalgan yielded 
very good results, especially in the medial stages of the disease.

The age of patients ranged between 39 and 78 years, with a 
mean age of 52 years; most of the patients (78%) were women.
Results: Clinically the treatment resulted in the disappearance 
of pain, improved functionality (Lequesne index questionnaire), 
improved radiological index of the articular space, stable biologi-
cal and immunological tests, both before and treatment. The best 
results were obtained in the early stages of the disease, in forms 
with severe pain (mainly in the age group 39-49 and 49-60), in the 
cases without severe cartilage destruction or articular deforma-
tion (especially in Group III).The regenerating and trophic effects 
of Alflutop was experimentally demonstrated scintigraphically 
and histochemically by inducing osteoarthritis in rats.
Conclusions: The primary role of this medication is prophylactic 
and curative, used as basic long-term treatment between the ages 
of 39-55, and in degenerative rheumatism, administered locally 
or associated with intramuscular injections. Physical therapy and 
exercise play an important role in preserving range of motion and 
muscle strength.
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P393 - THE EFFECT OF FUNDING POLICY TO THE  
PROFILE OF THE PATIENTS RECEIVING TREATMENT 
FOR OSTEOPOROSIS
C. Barbu 1,*, S. Florea 2, A. Roman 3, M. Carsote 4, C. Poiana 5, S. 
Fica 1

1Endocrinology - Elias Hospital, 4Endocrinology, 5Endocrinol-
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Romania

Aims: The aim of this study was to evaluate the effect of the reim-
bursement policy on osteoporosis treatment in Romania.
Methods: 1100 medical records of the patients admitted in the 
National Osteoporosis Program in two endocrine departments 
from Bucharest between 2003-2009 were retrospectively analysed 
in relation to the funding policy from the admission moment. Pa-
tients were divided in three subgroups based on the moment of 
the admission in the National Program which is providing free of 
charge treatment for patients diagnosed with osteoporosis. The 
three periods of time were selected based on the funding policy 
and were defined as period I: 2003-2006, period II: 2007-2008 and 
period III: 2009. The profile of the patients was defined by the age, 
gender, associated clinical risk factors, T-score value (assessed by 
DXA), prevalent osteoporotic fractures and the period of time 
with free of charge treatment. We analysed also the number of 
patients treated by year in the defined periods of time and the 
ratio between postmenopausal osteoporosis and other causes of 
osteoporosis.
Results: We found 220 patients in the 1st group with the follow-
ing parameters: mean age of 67.5 yrs, 5.4% males, mean period of 
treatment 7.8 months, 76% with at least an additional clinical risk 
factor, mean value of lumbar T-score –3.6 SD, 67% with prevalent 
fractures and a 85% of postmenopausal osteoporosis. In group 
II were found 680 patients with a significantly lower mean age 
of 61.2 yrs, with 5.8± males and a mean period for treatment of 
14.5 months. Only 38% had an additional clinical risk factor and 
34% had prevalent fractures; lumbar T-score was significantly 
lower with a mean of –2.8 SD and postmenopausal osteoporo-
sis accounts for 80% of cases. In group III, we had 200 patients 
with 5.9% males, mean age of 66.8 yrs, mean period of treatment 
11.8 months and mean value of lumbar T-score of –3.1 SD. In 
this group, 50% had additional risk factors and 49% had prevalent 
fractures. Group I and III were patients treated in periods of time 
with low financial resources (9.1 patients/month and 16 patients/
month respective) comparing to group II when admission rate 
was 27.5 patients/month due to increased funds.
Conclusions: These data has shown that increased financial re-
sources could affect the profile of the patients receiving treatment 
in terms that more patients with lower age and lower fracture risk 
are receiving treatment in the absence of a fracture risk evalua-
tion specific treatment recommendation strategy.
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P394 - CHANGES IN QUALITY OF LIFE AND BACK PAIN 
IN WOMEN WITH OSTEOPOROSIS TREATED WITH 
RHPTH(1-34) (TERIPARATIDE): 36 MONTH RESULTS 
FROM THE EUROPEAN FORSTEO OBSERVATIONAL 
STUDY (EFOS)
A. Fahrleitner-Pammer 1,*, Ö. Ljunggren 2, B. Langdahl 3, B. Walsh 

4, C. Barker 5, W. Lems 6, D. Karras 7, G. Rajzbaum 8, F. Jakob 9, A. 
Barrett 5, F. Marin 5
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dam, Netherlands, 7Veterans Admin Hosp, Athens, Greece, 8St 
Joseph Hosp, Paris, France, 9Julius-Maximilians-Univ, Wurzburg, 
Germany

Aims: To describe back pain and health-related quality of life 
(HRQoL) in postmenopausal women with osteoporosis treated 
with teriparatide for up to 18mths and followed-up for a further 
18mths.
Methods: A 36-month observational study in 8 European coun-
tries. Data on incident clinical vertebral and non-vertebral 
fractures were collected, back pain (BP) was measured using a 
100 mm Visual Analogue Scale (VAS) and a questionnaire, and 
HRQoL measured using EQ-5D. Changes from baseline in back 
pain VAS and in EQ-VAS were analysed using a repeated meas-
ures model.
Results: There were 1581 patients with follow-up data, includ-
ing 909 patients with post-teriparatide follow-up data. At base-
line, mean (SD) age was 71.0(8.4)yrs, 73.8% of patients had 
sustained ≥2 fractures after age 40yrs, 7.7% were OP-treatment 
naïve. Most patients (n=855, 94.3%) received anti-OP medica-
tion, mainly bisphosphonates (63.3%) at some point after stop-
ping teriparatide. At all time points relative to baseline there 
was a significant reduction in adjusted mean back pain VAS 
(p<0.001). From a mean (SD) baseline of 52.0(21.98) the ad-
justed mean EQ-VAS increased by 12.5 at 18mths and this im-
provement was sustained after stopping teriparatide. Back pain 
frequency and severity was significantly reduced compared to 
baseline (Table).

 Baseline 18 mths 36 mths
EQ-5D Health State 
Value (median, IQR)

0.59 (0.08, 0.73) 0.73 (0.59, 0.85) 0.73 (0.59, 0.88)

EQ-VAS (mean, SD) 52.0 (21.98) 67.4 (21.38) 68.7 (22.45)
Back pain    
Every day / almost every 
day*

N=1569 
63.2%

N=1271 
25.6%

N=990 
21.0%

Moderate / severe* N=1481 
91.0%

N=1028 
61.3%

N=748 
59.8%

VAS (mm)* (mean, SD) 57.8 (26.61) 31.9 (25.49) 29.3 (26.31)

* in the last month

Conclusions: Postmenopausal women with severe OP who were 
prescribed teriparatide for up to 18 months in a routine setting 
had a significant reduction in back pain and improvement in HR-
QoL during 18 mths of treatment with teriparatide. These out-
comes lasted for at least 18 mths after teriparatide discontinua-
tion. All findings should be interpreted in the context of a non-
controlled observational study.
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P395 - PROMOTION OF OSTEOBLAST  
DIFFERENTIATION AND INCREASE OF OPG/RANKL 
RATIO BY STRONTIUM RANELATE IN OSTEOBLAST- 
OSTEOCLAST CO-CULTURES
M. Van Driel 1,*, J. P. Van Leeuwen 1

1Internal Medicine, Erasmus MC, Rotterdam, Netherlands

Aims: In the treatment of osteoporosis Strontium Ranelate (Sr-
Ran) is unique in its dual effect on bone remodeling, on the one 
hand stimulating osteoblasts (OB) and on the other hand inhibit-
ing osteoclasts (OC). The calcium sensing receptor has been re-
ported to be involved in the action of SrRan.
Methods: In vitro evidence of the dual effect of SrRan has been 
obtained in cultures of OB and OC separately. Here we present 
the first study in which the effects of SrRan are shown in a co-
culture of OB and OC, an experimental condition closer to the in 
vivo situation. OC precursors (RAW 264.7) were co-cultured for 
7 days with human pre-osteoblasts (SV-HFO) during early and 
late (mineralization) stage of OB differentiation (9-16 days or 23-
30 days of OB culture, respectively). Cells were treated with dif-
ferent concentrations of SrRan (0.1-10 mM). Continuous SrRan 
treatment occurred from start of OB culture.
Results: The effects of SrRan on OB and OC cultured separately 
were first assessed. When OB were cultured alone, SrRan dose-
dependently increased in early as well as late stage of differen-
tiation the expression of collagen type I (Col1A1) and alkaline 
phosphatase (ALP) by 1.5 fold. In the late stage of osteoblast dif-
ferentiation SrRan increased the OPG/RANKL ratio by about 
2-fold. When OC were cultured alone, OC differentiation was 
inhibited by 10 mM SrRan, as shown by an inhibition of fusion 
of mononuclear cells and a decrease in gene expression of TRAP 
by 1.5-fold. Importantly, in OB-OC co-culture, SrRan increased 
both ColA1 and ALP gene expression 1.5-fold. OPG/RANKL ra-
tio was increased 3-fold. TRAP expression in osteoclasts tended 
to be further reduced by SrRan treatment.
Conclusions: In conclusion, these results show for the first time 
the beneficial effect of SrRan on the osteoblastic (Col1A1 and 
ALP) and osteoclastic-related differentiation markers (OPG/
RANKL ratio) in OB-OC co-culture, which is closer to the in vivo 
situation where OB and OC are found in the same environment.
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P396 - STRONTIUM RANELATE-INDUCED OSTEOGENIC 
EFFECTS IN HUMAN OSTEOBLASTS VIA A SCLEROSTIN 
DECREASE AND A CANONICAL WNT SIGNALING  
INCREASE
M. S. Rybchyn 1, A. D. Conigrave 2, R. S. Mason 1,*

1Physiology and Bosch Institute, 2Physiology and Bosch Institute 
and School of Molecular and Microbial Biosciences and Bosch 
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Aims: Strontium ranelate (SrRan) is a treatment for osteoporo-
sis that has been shown to reduce fracture risk by increasing 
bone mass through increase in bone formation and decrease in 
bone resorption via the calcium sensing receptor. We have previ-
ously shown that SrRan treatment of primary human osteoblasts 
(HOBs) increases the expression of osteoblastic differentiation 
markers (alkaline phosphatase, RUNX2 and osteocalcin) (Bren-
nan TC et al, Br J Pharmacol 2009;157:1291-1300). The canoni-
cal Wnt pathway, a key regulator of osteogenesis, is known to be 
activated via AKT and also by Wnt-induced Frizzled/LRP com-
plex formation in the plasma membrane, the formation of which 
is inhibited by sclerostin, an osteocyte-specific secreted protein. 
Recently, it has been shown that SrRan treatment of MC3T3-E1 
cells promoted osteoblast differentiation, at least in part, by in-
creasing expression of Wnt 3a and β-catenin transcriptional ac-
tivity (Fromigue O et al, J Bone Miner Res 2009;24 suppl 1). In the 
current study, we investigated whether sclerostin, an inhibitor of 
bone formation, and the canonical Wnt signaling are implicated 
in strontium ranelate-induced osteogenic effects in HOBs.
Methods: HOBs were differentiated to a multilayer “osteocyte-
like” phenotype (dHOBs).
Results: At 7 and 14 days post-treatment, SrRan was shown to 
significantly increase the mineralization rate of dHOBs as meas-
ured by alizarin red staining (0.1 mM p<0.05 at 14 days, 2 mM 
p<0.01 at 7 days and p<0.001 at 14 days vs. vehicle). The presence 
of SrRan during mineralization was also shown to significantly 
decrease the level of sclerostin expression in dHOBs as measured 
by Western blot analysis at 7 and 14 days post-treatment (0.1 mM 
p<0.001 at 14 days, 2 mM p<0.05 at 7 days and p<0.001 at 14 days 
vs. vehicle). Using Western blot analysis, we demonstrate that Sr-
Ran treatment of monolayer HOBs resulted in phosphorylation 
of AKT, GSK-3β, β-catenin, stabilization of β-catenin in the cy-
tosol and subsequent β-catenin translocation to the nucleus.
Conclusions: With this experiment we can conclude that the de-
crease of sclerostin, resulting in the increase in culture minerali-
zation, and the increase of canonical Wnt signaling are involved 
in strontium ranelate-induced osteogenic effects in HOBs.
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P397 - HORMONE REPLACEMENT THERAPY AND  
CALCITONIN IN POSTMENOPAUSAL WOMEN 
A. Bazarra-Fernandez 1,*

1A Coruña University Hospital Trust, La Coruña, Spain

Aims: Determining if the combined use of hormone replacement 
therapy and calcitonin influences on bone mass loss in postmeno-
pausal women
Methods: We studied for 18 months 12 women who were 43 to 77 
years old at base line, were within 1 and 21 years of menopause, 
and had a bone mineral density at the lumbar spine between 150 
mg/cc and 80 mg/cc measured by the QBMAP system with a spi-
ral CT Picker PQ-S densitometer at L2, L3, L4 and L5. 22 women 
were assigned to transdermal therapy with 50 mg/day of 17β -
oestradiol on a uninterrupted cyclic regimen combined with 100 
mg/day of micronized progesterone, and 13 were treated with the 
same hormone replacement therapy plus 200 UI of intranasal. 
The SPSS programme was used for statistical analysis.
Results: The characteristics of the women recruited for both 
groups were similar. Mean mineral bone density at the lum-
bar spine was between 1 and 3 DS below the mean value for 
30 years old normal premenopausal women. After treatment 
no difference statistically significant was found among the 
groups with and without calcitonin as for the bone mineral 
density at the lumbar spine. The calcitonin group felt less pain. 
Conclusions: It is necessary to carry out a wider study but it 
seems that the 200 UI calcitonin contribute advantages when 
it is combined with hormone replacement therapy to decrease 
the bone mass loss in postmenopausal women at least at lumbar 
spine. Micronized progesterone is different from medroxipro-
gesterone acetate and conjugated equine oestrogens are not 17β 
-oestradiol. Women does not have in their fertile period conju-
gated equine oestrogens and medroxiprogesterone acetate but 
progesterone and 17β -oestradiol. These avoid osteoporosis in the 
young woman.
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P398 - A PULSED ELECTROMAGNETIC FIELD  
STIMULATION IN FRACTURE HEALING AND IN  
INDUCED OSTEOPOROSIS IN WISTAR RATS
J. Behari 1, 1,*, J. Manjhi 1, D. Prakash 1

1School of Environmental Science, Jawaharlal Nehru University, 
New Delhi, India

Aims: Pulsed Electromagnetic field stimulation has been a well 
documented technique for fracture healing and osteoporosis has 
been successfully used on animals and humans. No side effects 
of these have been reported so far, though these have not have 
been much in use because of its limited understanding among 
clinicians.
Methods: The method on fracture healing has been successfully 
demonstrated in our laboratory in induced fractures and on in-
duced osteoporosis in animals. The stimulation has been found 
effective in induced osteoporosis in animals by all the three 
methods, e.g. Sciatic denervation, ovariectomy and microgravity 
induced osteoporosis. An essential difference between induced 

fracture and osteoporosis is one of calcium loss in the later. Of 
the three methods the calcium loss in microgravity induced oste-
oporosis is much higher (about ten times) than the other two, and 
is important because of possibility of long duration space travel 
becoming a distinct possibility. In view of this a program was ini-
tiated in this laboratory to attempt a synergistic effect of pulsed 
field along with calcium salt to restore the structural integrity of 
the microgravity induced bone loss.
Results: An intake of hydroxyapatite nanoparticles along with 
.Pulsed field is instrumental in deposition of calcium particles in 
the gap due to calcium loss. It is suggested that their synergis-
tic influence is effective in restoring the bone loss with utmost 
fidelity by way of biochemical indicators and XRD analysis. 
The osteoporosis set in by other two methods is restored by the 
electrostimulation alone. This capacitively coupled field leads to 
proliferation of osteoblastic activity at fractured site. The activity 
of the damaged site reaches to pre activated site as evidenced by 
various physical and bio chemical parameters.
Conclusions: The pulsed field is of low level and unlikely to cause 
heating or any other side effects, is non invasive and demands no 
patient compliance or assistance of medical or paramedical per-
son, demanding no hospitalization. It is suggested that the method 
be given a trial in subjects during log term space travel and In sub-
jects prior or post to the onset of menopausal stage in addition to 
meet the situations caused due to incidental onset of fractures.

Disclosure of Interest: J. Behari Other: JNU, J. Manjhi: None De-
clared, D. Prakash: None Declared

P399 - THE COMPARATIVE RESPONSE OF  
BIOCHEMICAL PARAMETERS CONCERNING  
TREATMENT WITH ZOLENDRONIC ACID 5MG A YEAR 
IN PATIENTS WITH PRIMARY HYPERPARATHYROIDISM 
AND POSTMENOPAUSAL OSTEOPOROSIS
N. V. Sosunova 1,*, Z. E. Belaya 1, L. K. Dzeranova 1, N. G. Mokry-
sheva 1, L. Y. Rozhinskaya 1

1Neuroendocrinology and Bone Disease, The National Research 
Center for Endocrinology, Moscow, Russian Federation

Aims: to investigate the antiresorptive and hypocalcemic efficacy 
of zolendronic acid 5mg once a year for treatment of primary hy-
perparathyroidism versus postmenopausal osteoporosis
Methods: 28 women with postmenopausal osteoporosis Me 68 
(Q25-Q75 59-75) y.o. and 9 with a mild form of primary hyper-
parathyroidism (67 (61-73)) were included. Osteocalcin (OC), C-
terminal telopeptide of collagen type I (CTx), PTH, calcium, phos-
phorus, creatinine were measured in fasting serum before and 7-10 
days, 3,6,12 months after the injection of zolendronic acid 5mg.
Results: Subjects did not significantly differ in age, menopause 
duration, body mass index or BMD loss. The calcium level signifi-
cantly decreased in patients with primary hyperparathyroidism 
from Me 2,71 (Q25 2,58- Q75 2,82) to 2,50 (2,39-2,73) at 7-10th 
day (p=0,02), 2,61 (2,42-2,75) at the 3rd month and 2,54 (2,51-
2,72) at the 6th month with relapse 2,75 (2,57-2,84) at the month 
12. The correlation between PTH and calcium which had been 
positive before infusion (R=0,52 p=0,006), had become not sig-
nificant at the 7-10th day R=0,28 (p=0,18). The decrease of the 
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calcium level was significantly lower in patients with postmeno-
pausal osteoporosis at the 7-10th day (p=0,01), but than remained 
normal. The phosphorus levels decreased in all patients, but not 
significant statistically. The creatinine level did not change. The 
PTH increase did not reach a statistically significant level ei-
ther. There was found a profound decrease in CTx levels in both 
groups of patients (-90%) at the 7-10th (p= 0,01) day but at the 
3rd month it was higher in patients with primary hyperparathy-
roidism 0,20 (0,1-0,39) vs. postmenopausal osteoporosis (0,05 
(0,03-0,2) (p=0,04), though lower than before the injection (0,68 
(0,35-1,0) that persists at the 6th month (0,29 (0,1-0,31). The OC 
level decreased significantly -40% (p=0,002) only at month 3 and 
the level was significantly higher in patients with primary hyper-
parathyroidism.
Conclusions: Zolendronic acid has a hypocalcemic and antire-
sorptive effects in patients with primary hyperparathyroidism, 
especially in the first 6 months. However further study is needed 
to investigate weather an additional dose of drug is required after 
6 months of treatment in patients with primary hyperparathy-
roidism.
Disclosure of Interest: None Declared

P400 - EFFECT OF EXERCISE IN OSTEOPOROTIC  
WOMEN WITH A HISTORY OF VERTEBRAL FRACTURE: 
A RANDOMIZED, DOUBLE-BLIND CONTROLLED STUDY
A. Bergland 1,*

1Faculty of health sciences, Oslo University, Oslo, Norway

Aims: The aim was to evaluate the effectiveness for health-related 
quality of life (HRQOL) of a 3-month course of circuit exercises 
for a group of postmenopausal elderly women (60-84 years) with 
osteoporosis. Our hypothesis was that the course of exercises and 
a three-hour lesson on how to cope with osteoporosis would have 
a significantly positive effect on the women’s’ generic and disease-
specific quality of life, as well as their balance and mobility, both 
3 months and one year after the intervention.
Methods: The participants (89) were randomized to an inter-
vention group or a control group, and assessed at baseline, at 3 
months, and at 12 months with two HRQOL instruments (the 
Quality of Life Questionnaire issued by the European Foundation 
for Osteoporosis, i.e. QUALEFFO-41’, and the General Health 
Questionnaire (GHQ-20), Functional reach (FR) and maximum 
walking speed and Time Up and GO(TUG). The sample size was 
calculated and statistical approaches used were Student’s T test or 
the chi-square test.
Results: At 3 months maximum walking speed and TUG and 
FR improved. Better results was registered on the sum score of 
GHQ-20 and ‘QUALEFFO-41: mental function’ at 3 months. At 
12 months those in the intervention group had better result on 
‘QUALEFFO-41: total score’ ‘QUALEFFO-41: mental function’, 
‘QUALEFFO-41:Physical function’ ‘QUALEFFO-41:pain’, Maxi-
mal walking speed and TUG.
Conclusions: Circuit exercises will improve the health-related 
quality of life and mobility of elderly women with osteoporosis 
and a history of vertebral fractures.

Disclosure of Interest: None Declared

P401 - TREATMENT OF POSTMENOPAUSAL  
OSTEOPOROSIS WITH STRONTIUM RANELATE:  
RESULTS AT THREE YEARS
M. Bernad Pineda 1,*, M. V. Garcés Puentes 1, E. Martín Mola 1

1Rheumatology, University Hospital La Paz, Madrid, Spain

Aims: Previous studies have shown that Strontium ranelate (SrR) 
is an orally active treatment able to modulate bone loss in oste-
oporosis with anti-fracture efficacy at vertebral (SOTI)1 as well as 
peripheral sites (TROPOS)2. To assess the effect of SrR treatment 
on bone mineral density (BMD) in osteoporotic postmenopausal 
women (OPW), during three years.
Methods: A prospective study was carried out in 143 OPW of 
65.7±7.7 years old and 17±8.2 years of menopause with or with-
out prevalent fractures. SrR was prescribed at an oral dose of 2g 
daily for 3 years, and supplemental calcium and vitamin D were 
given at adapted doses according to the individual basal levels. 
35.7% have had at least one osteoporotic fracture, of which 64.7% 
were vertebral fractures, 13.7% Colles fracture, 4% femoral frac-
ture and 17.6% in other locations. 9.4% of the women have had 
one second fracture. BMD(DXA) was determined at baseline and 
at 12, 24 and 36 months. Vertebral X-rays were performed.
Results: At 12 months of treatment, a significant BMD increase 
was seen in comparison with basal value, as much in lumbar spine 
(LS):3.5%(p=.049) as in femoral neck (FN):1.6%(p=.04) and in 
total hip (TH):2.5%(p=.025). At 24 months, BMD increase was at 
LS:6%(p=.009), FN:2.4%(p=.033) and TH:3%(p=.007). After 36 
months of treatment BMD increase was at LS:9.9%(p<.001);(5.9% 
adjusted BMD3), FN:4.9%(p=.04) and TH:5%(p=.003). Dur-
ing three years of treatment 7 new fractures have taken place:5 
vertebral fractures, one of the hip and one of Colles fracture. At 
basal condition, 25.2% of the patients had <20ng/mL serum cal-
cidiol level, (mean:15±3.5ng/mL;IC 95%, 13.7-16.2). At cut-off 
point of 20ng/mL, it was observed a significant BMD difference 
at FN between patients with <20ng/mL and ≥20 ng/mL calcid-
iol levels (p=.015). Serum 25-hydroxyvitamin D, parathormone 
(PTH) and urinary D-pyridinoline were determined at baseline 
and at 6, 12, 24 and 36 months of treatment. Only PTH showed 
a significant decreasing respect to the basal value at 12 months 
(p=.016). SrR was well tolerated, however 17.5% of patients sus-
pended the treatment because, mild gastrointestinal disorders, 
headache, or circulatory problems.
Conclusions: The treatment with 2g/day of strontium ranelate in 
OPW with or without prevalent fractures, increases BMD at lum-
bar spine, femoral neck and total hip.
References: 1Meunier PJ et al, N Engl J Med 2004;350:459; 2Re-
ginster JY et al, J Clin Endocrinol Metab 2005;90:2816; 3Meunier 
PJ et al, J Clin Endocrinol Metab 2002;87:2060.
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P402 - THE ROLE OF COMPLEX PHYSICAL-KINETHIC 
TREATMENT IN PATIENTS WITH OSTEOPOROSIS
A. C. Bighea 1,*, I. R. Marcu 1, S. Patru 1, R. S. Popescu 1

1Physical Medicine and Rehabilitation, University of Medicine 
and Pharmacy Craiova, Craiova, Romania

Aims: To evaluate the role of the rehabilitation treatment in pa-
tients with osteoporosis.
Methods: The studied lot included 42 patients with osteoporo-
sis, 37 women and 5 men, mean age 62.82 years, hospitalized in 
Physical Medicine and Rehabilitation Clinic of the Emergency 
Hospital Craiova during May-September 2009. The patients were 
included in a complex rehabilitation program for 14 days. The 
evaluation was made using four parameters: lumbar spine mobil-
ity (Schőber test), dorsal mobility (Ott index), pain assessment on 
a visual analogue scale (VAS) and quality of life evaluation (SF-36 
questionnaire).
Results: The benefit on spinal mobility is proved by an increase 
of Schőber test with 2.5 cm (55.55%) and of Ott index with 1.5 
cm (50%). Pain, evaluated on a visual analogue scale, had a 75% 
decrease. For SF-36 Questionnaire, the best results were obtained 
for vitality, mental health and body pain domains.
Conclusions: The complex rehabilitation program has proven its 
efficiency in improving spinal mobility, pain and quality of life in 
patients with osteoporosis.

Disclosure of Interest: None Declared

P403 - A HOME BASED EXERCISE AND BALANCE  
TRAINING PROGRAMME INCREASE PHYSICAL  
ACTIVITY AND IMPROVES HEALTH IN WOMEN WITH 
OSTEOPOROSIS
A. C. Bighea 1,*, S. Patru 1, I. R. Marcu 1, R. S. Popescu 1

1Physical Medicine and Rehabilitation, University of Medicine 
and Pharmacy Craiova, Craiova, Romania

Aims: Some studies have shown that decreased activity in os-
teoporotic patients can mean more falls and injuries and both, 
BMD and physical performance are independent predictors of 
fracture risk. The aim of this study was to demonstrate that the 
6 months home based exercise and balance training programme 
which we developed could be used for increase physical activity 
and improves health in women with osteoporosis.
Methods: Fifty women subjects who want to participate in our 
trial were randomized, 25 to an exercise-intervention group and 
25 to a control group. 

Exercises included moderate intensity strengthening exercises 
with ankle cuff weights for: hip extensor and abductor muscles, 
knee flexor and extensor muscles and ankle plantar and dorsiflex-
or muscles. Other exercises were: standing or walking with one 
foot directly in front of the other, walking on the toes and on the 
heels, walking backwards, sideways, and turning around, stepping 
over an object, bending and picking up an object, stair climbing, 
rising from a sitting position, neck rotations, hip and knee ex-
tensions. Every exercise session took about 30 minutes to com-
plete, five times a week and the patients were encouraged to walk 
outside the home. Two parameters were used to assess physical 

performance: timed get up and go test (TGUGT) and five-times-
sit-to-stand test (5 TSTS), at baseline and after 6 months.
Results: At the end of the study physical performance had im-
proved in the exercise group compared with the control group 
(mean changes in the TGUGT-score were -2.9 sec. and 1.9 sec. 
respectively). Those in the exercise group had improved their per-
formance in the five-times-sit-to-stand test (-2.3 sec. vs. 1.2 sec. 
in the control group).
Conclusions: After the intervention program participants showed 
significant improvements in physical function that not only may 
reduce the risk of falls but, it may improve health in other ways.

Disclosure of Interest: None Declared

P404 - EFFECTS OF ALENDRONATE ON BONE MINERAL 
DENSITY IN HYPOGONADOTROPH HYPOGONADISM 
I. Bistriceanu 1,*, M. E. Preda 1, M. Bistriceanu 2, L. Putinelu 3, S. 
Bondari 4, A. Covei 1, D. Bondari 5

1Department of Endocrinology, Emergency Hospital, 2Depart-
ment of Endocrinology, 4Department of Radiology, 5Department 
of Psychiatry, University of Medicine and Pharmacy, Craiova, 
3Department Of Geriatry, Chronics Affections and Geriatric 
Hospital’s, Stefanesti, Romania

Aims: More frequent diagnosis of hypogonadotroph hypogonad-
ism cases (male or female), sustains therapeutical approach of 
early onset osteoporosis. The hypogonadotroph hypogonadism, 
though secondary to hypothalamic-pituitary failure, reveals only 
by signs of ovarian or testicular failure as they result from a se-
lective impairment of gonadotropic hormones. Clinical semiol-
ogy of hypogonadotroph hypogonadism fits that of premature 
gonadic failure.
Methods: We studied 21 cases (pituitary dwarfism with sexual 
infantilism - 7 cases; adiposo-genital syndrome -10 and impaired 
pituitary tumor cases - 4 cases) aged 12-25 years. In all cases, 
bone mineral density (BMD) was assessed by dual X-ray absorp-
tiometry (DXA).
Results: Osteoporosis was confirmed in 9 cases with hypogona-
dotroph hypogonadism and 7 subjects had T-score suggestive for 
osteopenia. Patients with hypogonadic osteoporosis or osteope-
nia received antiresorptive medication, represented by alendronic 
acid (70 mg Fosavance) 1 pill / week for 12 months. The effective-
ness of treatment was noted in 73% of cases, both at the lumbar 
spine and femoral neck. 
Conclusions: The study shows: 

a) the effectiveness of alendronate on BMD in the spine and 
the femoral neck,

b) therapeutical solution of hypogonadotroph hypogonad-
ism associates hypogonadotrop, oestro-progestative / androgenic 
hormones substitution with antiresorptive drugs and deficient 
hormones of pituitary-dependent endocrine glands (thyroid, glu-
cocorticoids, mineralocorticoids).

Disclosure of Interest: None Declared
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P405 - EARLY AGE OSTEOPOROSIS
I. Bistriceanu 1,*, M. Preda 1, M. Bistriceanu 2, L. Putinelu 3, A. 
Covei 1, S. Bondari 4, D. Bondari 5

1Department of Endocrinology, Emergency Hospital, 2Depart-
ment of Endocrinology, 4Department of Radiology, 5 Department 
of Psychiatry, University of Medicine and Pharmacy, Craiova, 
3Department Of Geriatry, Chronics Affections and Geriatric 
Hospital’s, Stefanest, Romania

Aims: Gonadal disgenesia is defined as all edification(formation) 
defects of gonad during intrauterine development period. It also 
means perturbations of entire body function, mainly damaged 
being the process of sexualization. estrogens, progesterone or 
androgens lack or deficit lead to hypogonadal sexoidoprive oste-
oporosis. The assessment of bone mass and its turnover offers the 
premises of early osteoporosis diagnosis that lead to finding the 
best therapeutical solution
Methods: We studied 9 cases of Turner syndrome, feminine phe-
notype, aged 12-25 and 4 cases of Klinefelter syndrome, aged 18-
27. We performed hormonal (LH, FSH, PRL, estradiol, proges-
terone, testosterone, TSH, FT4) and cytogenetic (Barr chromatin 
and kariotype)evaluations in order to asses gonadal disgenesia. 
Serum osteocalcin and CrossLap (markers of bone formation) 
were evaluated by ELISA method. Dual X-ray absorptiometer 
(BMD) was used to evaluate bone mineral density. 
Results: All studied cases showed osteocalcin and CrossLap val-
ues similar to those of women in premenopausal and postmeno-
pausal period (29,4-112,96 ng/ml for osteocalcin and o,197-1,768 
ng/ml for CrossLap). BMD confirmed osteoporosis for 6 cases 
of Turner syndrome and 3 cases Klinefelter syndrome. To other 
cases, the T-score suggested osteopenia (-1,70 to – 2,10 DS).
Conclusions: In order to obtain osteoporosis stabilization (in-
crease of bone mass and decrease of fractures incidences), early 
diagnosis of gonadal disgenesia is a demand. The association of 
estro-progestive/androgenic substitution and bone remineraliza-
tion specific drugs (bisphosphonates, calcium products and vita-
min D derivates) represents a therapeutical solution. 

Disclosure of Interest: None Declared

P406 - GENISTEIN AGLYCONE: A METABOLIC  
APPROACH TO REBALANCE BONE TURNOVER  
TOWARDS BONE FORMATION
A. Bitto 1,*, D. Altavilla 1, F. Polito 1, H. Marini 2, F. Squadrito 1

1Clinical and Experimental Medicine and Pharmacolog, 2Bio-
chemical, Physiological and Nutritional Sciences, University of 
Messina, Messina, Italy

Aims: The first study aimed to assess how genistein agylcone 
compared in effectiveness with a gold standard treatment for glu-
cocorticoid-induced osteoporosis (GIO), alendronate. A second 
study was also carried out to assess the effectiveness of genistein 
agylcone in the preventive management of GIO-induced bone 
loss and osteonecrosis of the femoral head.
Methods: In the first study GIO was induced by daily injections 
of methylprednisolone on 28 Sprague-Dawley rats for 60 days fol-
lowed by treatment with genistein agylcone (5mg/kg), alendro-

nate (0.03 mg/kg) or vehicle for an additional 60 days. In the sec-
ond study 28 female Sprague-Dawley rats received treatment with 
either methylprednisolone (MP) + genistein, MP alone, genistein 
alone or vehicle for 60 days. 
Results: In the first experiment the genistein group demonstrated 
a greater increase in BMD, bone mineral content (BMC) and in 
breaking strength compared to animals treated with alendronate. 
The genistein treated animals also had significantly increased 
serum levels of the bone formation marker, bone-alkaline phos-
phatase (b-ALP) and reduced carboxy-terminal collagen cross 
links (CTX), a bone resorption maker, compared with alendro-
nate. Genistein agylcone showed positive histological evidence of 
reducing bone and cartilage erosion and was able to reverse GIO 
more effectively than alendronate. At the end of treatment of the 
second experiment, genistein was found to not only maintain but 
also increase BMD and BMC in treated animals. Serum levels of 
b-ALP were increased in the genistein treated group, while CTX 
levels were reduced. Administration of genistein succeeded in 
preserving femoral breaking strength and prevented osteonecro-
sis, bone erosion and maintained a normal bone architecture 
equivalent to the vehicle group.
Conclusions: Collectively, these results suggest that the naturally 
derived isoflavone genistein aglycone might be a potential new 
therapy for the prevention of GIO, the most important second-
ary cause of osteoporosis in humans. Genistein agylcone may also 
prevent necrotic deterioration of the femoral head caused by glu-
cocorticoid use and could represent a unique therapy that com-
bines powerful bone-forming as well as anti-resorptive activity. 
References: Bitto A et al, J Endocrinol. 2009;201:321; Bitto A et 
al, Br J Pharmacol. 2009;156:1287.
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P407 - DOES ZOLEDRONIC ACID INCREASE RISK OF 
ATYPICAL FEMORAL SHAFT FRACTURES? RESULTS 
FROM THE HORIZON-PFT
H. K. Genant 1, 2, C. Bucci-Rechtweg 3, D. C. Bauer 1, P. G. Mesen-
brink 3, L. Palermo 1, L. Nusgarten 1, R. Eastell 4, D. M. Black 1,*

1UCSF, San Francisco, 2Synarc, San Francisco, California, 3No-
vartis Pharmaceuticals, East Hanover, New Jersey, United States, 
4University of Sheffield, Sheffield, United Kingdom

Aims: Recent case reports have suggested the possibility that long-
term bisphosphonate use might increase the risk of low-trauma, 
subtrochanteric femoral shaft fractures with specific characteris-
tics (transverse fracture pattern and cortical thickening and/or 
beaking at the fracture location). However, a recent Danish popu-
lation-based data review did not support an increased risk of sub-
trochanteric hip fractures among long term bisphosphonate us-
ers. We examined the occurrence of femoral shaft fractures in the 
HORIZON-Pivotal Fracture Trial, a randomized trial comparing 
3 years of zoledronic acid (ZOL) 5 mg treatment with placebo in 
7736 postmenopausal women with osteoporosis1

Methods: During the trial, all reported fractures were blindly re-
viewed and confirmed from x-ray and/or surgical reports and in 
some cases radiographs. However, these procedures were not spe-
cifically designed to identify and classify subtrochanteric femoral 
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shaft fractures. To examine the occurrence of subtrochanteric 
fractures, we developed a system to classify whether any of the 
fractures in our trial met the criteria for subtrochanteric femoral 
shaft fractures as described in recent reports. All hip and femur 
fractures (other than femoral neck and subcapital fractures) were 
re-reviewed from x-ray or surgical reports and from radiographs, 
when available, by a blinded radiologist specifically evaluating the 
location of the fracture. A subtrochanteric femoral shaft fracture 
was defined as a diaphyseal fracture below the lesser trochanter 
and above the distal metaphysis.
Results: Excluding periprosthetic and severe trauma fractures, 84 
hip and femur fractures were reviewed. Five women had fractures 
(6 fractures) which met criteria for subtrochanteric femoral shaft 
fracture, 3 in ZOL and 2 in placebo (RH=1.5, 95% CI:0.25, 9.0). 
Radiograph was available in only 1 of these patients (ZOL), which 
showed a transverse fracture with some cortical thickening but 
no beaking. Important limitations include that the classification 
relied mostly on x-ray and/or surgical reports (not radiographs), 
a small number of fractures and a study duration of only 3 years.
Conclusions: Our results showed a very low risk of femoral shaft 
fractures which was not significantly increased with 3 yrs of ZOL 
therapy; however, it demonstrates the difficulty of studying rare 
outcomes in RCTs, even very large trials.
References: 1. Black DM et al, N Engl J Med. 2007;356:1809.
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P408 - BONE MINERAL DENSITY IN PATIENTS AFTER 
DISCONTINUATION OF ZOLEDRONIC ACID  
TREATMENT: POST HOC ANALYSIS OF HORIZON  
PIVOTAL FRACTURE TRIAL
D. M. Black 1,*, R. Eastell 2, C. M. Bucci-Rechtweg 3, G. Su 3, I. 
Reid 4

1University of California, San Francisco, 3Novartis Pharmaceuti-
cals Corporation, East Hanover, New Jersey, United States, 2Uni-
versity of Sheffield, Sheffield, United Kingdom, 4University of 
Auckland, Auckland, New Zealand

Aims: In postmenopausal osteoporotic women studied in the 
HORIZON Pivotal Fracture Trial (H-PFT), once-yearly iv infu-
sions of zoledronic acid 5 mg (ZOL) for three years significantly 
increased bone mineral density (BMD) and reduced fracture risk 
vs. placebo1. This post hoc analysis was conducted to study the 
effect of ZOL on total hip and femoral neck BMD in patients who 
discontinued treatment prior to receiving all three pre-specified 
infusions.
Methods: In H-PFT, 7736 women (65-89 yrs) were randomized 
to ZOL (annually) vs. PBO and followed for three years. BMD at 
the hip was obtained annually regardless of how many infusions 

were received. This analysis included 1417 women who discontin-
ued treatment after receiving the first (ZOL=432; placebo=319) 
or second (ZOL=323; placebo=343) of three annual infusions. 
The percentage change from baseline in BMD at the total hip and 
femoral neck were compared in the two study groups adjusted for 
treatment, stratum and region.
Results: At Month 36 there was a significant increase in total hip 
and femoral neck BMD for ZOL vs. placebo in patients who dis-
continued treatment after the first or second study drug infusion 
(P<0.0001, for all). This significant increase was observed from 
Month 6 and sustained up to Month 36 (Table). At Month 36 the 
difference of ZOL vs. placebo was 3.9% and 3.7% for the total hip 
and femoral neck BMD respectively in patients who discontinued 
treatment after first infusion and 5.1% and 4.5% respectively in 
patients who discontinued treatment after first two study drug 
infusions. In the group of patients, who received three infusions, 
the differences were 6.1% and 5.1% at the total hip and femoral 
neck, respectively.

Conclusions: In women with post menopausal osteoporosis, who 
discontinued treatment after receiving the first or second of three 
annual infusions, ZOL 5mg significantly increased total hip and 
femoral neck BMD vs. placebo through Month 36. Increasing 
total number of infusions was associated with somewhat larger 
increases in BMD.
References: 1. Black DM et al. 2007;356:1809.

Disclosure of Interest: D. Black Grant / Research Support from: 
Novartis, Roche, R. Eastell Grant / Research Support from: Am-
gen, AstraZeneca, Aventis, Eli Lilly, GlaxoSmithKline, Hologic, 
Interleukin Genetics, Kyphon, Lilly, Maxygen, Nastech Pharma-
ceuticals, Nestle Research Center, New Zealand Milk Limited, 
Novartis, Novo-Nordisk, Ono Pharma, Organon, Osteologix, 
Paraxel, Pfizer, Procter & Gamble, Roche Diagnostics, Sanofi-
aventis, Servier, Shire, Transpharma Medical Limited, Unilever 
& Unipath, Paid Instructor for Amgen, AstraZeneca, Aventis, Eli 
Lilly, GlaxoSmithKline, Hologic, Interleukin Genetics, Kyphon, 
Lilly, Maxygen, Nastech Pharmaceuticals, Nestle Research Cent-
er, New Zealand Milk Limited, Novartis, Novo-Nordisk, Ono-
Pharma, Organon, Osteologix, Paraxel, Pfizer, Procter & Gamble, 
Roche Diagnostics, Sanofi-aventis, Servier, Shire, Transpharma 
Medical Limited, Unilever, & Unipath, L. Palermo, C. Bucci-Re-
chtweg Employee of: Novartis Pharmaceuticals Corporation, G. 
Su Employee of: Novartis Pharmaceuticals Corporation, I. Reid 
Grant / Research Support from: Novartis Pharmaceuticals



Osteoporos Int (2010) 21:[Suppl1]S25–S388 S 163

1 C

P409 - HYDROLYZED COLLAGEN IMPROVES BONE  
METABOLISM AND BIOMECHANICAL PARAMETERS IN 
OVARIECTOMIZED MICE
A. Blais 1,*, H. Beaupied 2, V. Fabien-Soulé 3, F. Guillerminet 1, C. 
Benhamou 2, C. Roux 4, D. Tomé 1

1Nutrition Physiology and Ingestive Behavior, INRA-AgroParis-
Tech, 4Département de Rhumatologie, Université Paris Descartes, 
Hôpital Cochin, Paris, 2INSERM U658, Orleans Regional Hos-
pital and Orleans University, Orleans, 3Rousselot SAS, Puteaux, 
France

Aims: Collagen has an important structural function in several 
organs of the body, especially in bone and cartilage. In addition, 
peptides derived from collagen are suspected to exert beneficial 
effect on bone metabolism in a context of osteoporosis. The aim 
of this study was to investigate the effect of hydrolyzed collagen 
(HC) on bone metabolism and to decipher its mechanism of ac-
tion. 
Methods: Two in vivo experiments were performed in mice: 1) 
female C3H/HeN mice were ovariectomized (OVX) or sham-op-
erated (Sham) at three or six months and fed for 24 weeks with 
diets including 0, 10 or 25 g/kg of HC; 2) 3 months-old female 
mice either ovariectomized (OVX) or sham-operated (Sham) and 
fed for 8 or 12 weeks with diets containing 0 or 25 g/kg of hydro-
lyzed collagen, given ad libitum or per gavage. Bone mineral den-
sity (BMD) was determined by dual-energy x-ray absorptiometry 
(DXA) and the C-terminal telopeptide of type I collagen (CTX), 
a marker of bone resorption, was assayed after 8 or 24 weeks. Fe-
mur biomechanical properties were studied using a three-point 
bending test and by micro tomography.
Results: BMD of OVX mice fed with the diet including 25g/kg of 
HC was significantly higher as compared to control OVX mice. 
The blood CTX level significantly decreased when mice were fed 
with diet including 10 or 25g/kg of HC for 12 weeks. We also ob-
served a significant increase in bone strength for the OVX mice 
fed the 25 g/kg HC, and this was correlated with geometrical 
changes. No difference of effect was observed when HC was given 
ad libitum or per gavage. interestingly, HC intakes 4 weeks before 
the OVX procedure reduced bone loss suggesting a preventive 
role on bone metabolism.
Conclusions: In conclusion this study shows that ingestion of 
25g/kg HC is able to improve bone strength in OVX mice. In 
addition BMD and bone strength increased after 12 weeks of 
HC supplementation and this was correlated with an enhanced 
osteoblast activity. 
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P410 - IN BALLOON KYPHOPLASTY FOR  
OSTEOPOROTIC VERTEBRAL BODY FRACTURES, THE 
POTENTIAL OF REDUCTION IS DEPENDING ON THE 
TIME TO SURGERY
T. R. Blattert 1,*, C. Josten 1

1Spine Center, Leipzig University Hospital, Leipzig, Germany

Aims: For the treatment of osteoporotic vertebral body fractures, 
both kyphoplasty and vertebroplasty have been shown to be high-

ly efficient in pain reduction. Both techniques can restore patient 
mobility and enhance quality of life. For kyphoplasty, this study 
tries to investigate whether the potential of reduction is depend-
ing on the time to surgery.
Methods: Prospective clinical study. Inclusion criteria: t-
score<1.0, thoracolumbar fracture. Exclusion criteria: > 2 frac-
tures, previous fractures, additional posterior instrumentation. 
71 patients (47 female, 24 male; average age 74 years) with 101 
fractures included. Recruitment period: 18 months. 62 patients 
concluded follow-up (FU) at 2 years post op. Fractures were de-
fined acute, if fracture age was<2 weeks. Fractures were defined 
chronic, if fracture age was 2 weeks or more. Conventional X-
rays were provided during all FU visits. Clinical and radiological 
data collected pre and post op, after 6 weeks, and after 3, 6, 12 and 
24 months: Bisegmental endplate angle, anterior vertebral body 
height, Visual-Analog-Score (VAS; 0 no pain; 100 worst possible 
pain), Oswestry-Disability-Questionnaire (ODQ).
Results: 61 patients suffered from osteoporosis, 10 from osteo-
penia. Fractures were located at Th6-L5. For the acute fracture 
group (n=54), bisegmental endplate angle was improved by 
8,6° on average. For the chronic fracture group (n=47), howev-
er, bisegmental endplate angle was improved by 3,7° only. This 
difference is statistically significant (p<0.05). For the total of pa-
tients, VAS dropped from 77 pre op to 19 post op (p<0.01). VAS 
at 24 months FU was 20 vs. 77 pre op (p<0.05). ODQ was 75 pre 
op, and 19 post op (p<0.01). ODQ at 24 months FU was 24 vs. 75 
(p<0.05). Upon stratification, there was no statistically significant 
difference between acute and chronic fracture groups in terms of 
VAS and ODQ.
Conclusions: If osteoporotic vertebral body fractures are being 
surgically treated within the first 2 weeks of injury, restoration of 
the sagittal spinal profile is significantly improved as compared 
to older fracture age. The pain reducing effect of the procedure, 
however, occurs independent of fracture age. As the leading clini-
cal sign for osteoporotic fracture augmentation is persistent pain, 
cement injection remains an option even in older fractures with 
reduced potential for sagittal correction.

Disclosure of Interest: None Declared

P411 - RATIONALE FOR LIMITED SURGICAL  
INTERVENTION IN VERTEBRAL BODY FRACTURES
T. R. Blattert 1,*, C. Josten 1

1Spine Center, Leipzig University Hospital, Leipzig, Germany

Aims: Stabilization of osteoporotic vertebral fractures comprises 
a major challenge. Balloon-kyphoplasty as a single procedure 
does not address the posterior wall fragment and thus cannot 
restore axial stability. Classic-type posterior instrumentation 
tends to fail due to implant loosening. We therefore prefer com-
bined vertebral stabilization by means of cement-augmented 
bi-level posterior instrumentation and single-level kyphoplasty. 
Methods: Prospective trial. Inclusion criteria: A3-fractures of Th11-
L5; integrity of adjacent discs (MRI); t-score ≤ -2.5 (DXA). Initial 
reduction and cement-augmentation was performed by percutane-
ous Balloon-kyphoplasty (Medtronic) using PMMA-cement. Final 
reduction was achieved by short-segment instrumentation of the 
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adjacent vertebrae with PMMA screw-augmentation. A percuta-
neous technique (Sextant; Medtronic) was applied for instrumen-
tation. The following data were acquired: subjective pain rating 
(Visual Analogue Scale-VAS); bisegmental endplate-angle (plain 
X-rays). Patients were subject to full weight-bearing on day 1. Fol-
low-up was performed on day 1; week 6; and months 3, 6, and 12. 
Results: 52 patients with 208 augmented pedicle screws were 
included. Average patient age was 74 (60 to 92). Average t-score 
was -2.7. (-3.1 to -2.5). In 41/208 pedicle screws, leakage of ce-
ment was noted. Direction of leakage was anterior or lateral for 
40, and epidural for 1 case. There were 3/52 cases with extrusion 
of cement during the kyphoplasty procedures. All 52 patients ex-
perienced marked pain-relief as expressed on the VAS. Average 
correction of bisegmental endplate-angle was 8.7°. During follow-
up, no significant loss of correction was noted with the exception 
of 2/52 patients in which there was cut-out of the cement-aug-
mented cranial pairs of screws. Except those 2/52 cases, there 
was no case of implant loosening or cut-out of pedicle screws. 
Conclusions: Combined cement-augmented instrumentation and 
kyphoplasty is efficient for stabilization of osteoporotic burst frac-
tures. The typical shortcomings of conventional instrumentation 
(implant loosening; cut-out of screws) can be avoided. With the 
fixator providing sufficient axial stability for the posterior spinal 
wall, this technique allows for far anterior placement of the ce-
ment during kyphoplasty, thus adding to its safetyness. It can be 
performed percutaneously, additionally fitting elderly patients 
needs. However, verification of disc-integrity is necessary, as this 
technique does not address the disc space.
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P412 - CONTACT CHARACTERISTICS OF UNICONDYLAR 
KNEE ARTHROPLASTY
C. Liu 1, C. Yu 2,*

1Computer center, St. Mary’s Medicine Nursing and Management 
College, I-lan, 2Orthopedic Surgery, Changhua Christian Hospi-
tal, Changhua, Taiwan, China

Aims: Malresection of bone and subsequent malposion of pros-
thesis poses a major contribution to early failure of unicondylar 
knee arthroplasty (UKA). We use finite element analysis to dem-
onstrate the stress change of different implant in different bone 
preparation angles.
Methods: Three different designs of implants were use in this 
study(Zimmer, Depuy and Howmedica). The posterior slope an-
gle was set at 5 and 10 degrees. The femoral component was set in 
neutral, 5,10 and 15 degrees varus position. The loading force was 
fixed, which was equal to body weight 65kg in knee fully exten-
sion position.
Results: The maximal forces of PE components shift laterally with 
the increasing varus tilt. The Von Mises stress exceeds the yield 
strength of the PE components in all three designs.
Conclusions: Our study reveals that using UKA for correcting va-
rus deformity is susceptible to PE failure and also the angle of tibi-
al implant should not exceed 10 degrees to prevent edge contact.
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P413 - EFFECTS OF MONTHLY ORAL IBANDRONATE  
150 MG ON BV/TV AND TRABECULAR SEPARATION 
MEASURED IN VIVO BY MICRO-CT AT THE DISTAL  
TIBIA IN POSTMENOPAUSAL WOMEN WITH  
OSTEOPOROSIS OR OSTEOPENIA
H. Börst 1,*, O. Bock 1, G. Beller 1, M. Kratzsch 1, C. Degner 1, H. 
Profittlich 1, M. Kalbow 1, G. Armbrecht 1, P. Martus 2, J. Glaab 3, 
D. Felsenberg 1

1Centre for Muscle and Bone Research, 2Institute for Biometrics 
and Clinical Epidemiology, Charité – Campus Benjamin Frank-
lin, Berlin, 3Roche Pharma AG, Grenzach-Wyhlen, Germany

Aims: To examine in vivo the effect of oral ibandronate (IBN) 150 
mg once monthly on bone density and structure in postmeno-
pausal women with osteopenia osteoporosis.
Methods: 68 postmenopausal women (mean age 68.9±2.9 years) 
with low bone mass (mean T-score of DXA-BMD at lumbar spine 
-2.55±0.43 SD, no vertebral fractures) were equally randomized 
into a mono-centric, placebo-controlled, double-blind study of 
one year (SPIMOS-3D) with two treatment arms: IBN 150 mg or 
placebo once monthly. All patients received calcium 500 mg and 
vitamin D3 400 IU daily (CaD). Bone density and structure were 
measured in vivo by hr-pQCT (Xtreme-CT, Scanco) at the distal 
tibia (DT) and at the distal radius (DR). These are the results of 
a post-hoc analysis comparing the effects of IBN on BV/TV and 
trabecular separation (Tb.Sp) at the DT in two subgroups of pa-
tients with osteoporosis (DXA-BMD LS<-2.5 SD T-score, n=36) 
or osteopenia (n=32).
Results: In the entire IBN group, there was a significant increase 
of BV/TV and decrease of Tb.Sp at the DT as compared to base-
line (p<0.001). These effects did not differ between osteoporotic 
and osteopenic patients. Over one year treatment period, there 
was a significant increase of BV/TV in the IBN group by 1.94% 
and 1.64% in osteoporotic (p<0.001) and osteopenic (p=0.002) 
patients, respectively. Tb.Sp was reduced in the IBN group by -
10,93% and -5.58% in osteoporotic (p<0.001) and osteopenic 
(p=0.001) patients. However, there was no significant difference 
in IBN treatment effects on BV/TV and Tb.Sp when comparing 
osteoporotic and osteopenic patients. Other structural parame-
ters, such as trabecular number (Tb.N), trabecular density (Tb.D) 
and cortical thickness (Ct.Th), also showed significant beneficial 
changes in the IBN treated patients in both subgroups after one 
year as compared to baseline (for all p<0.01). Although some pos-
itive effects were also found in the CaD only group, a multivariate 
analysis, but not the primary univariate analysis, of the changes in 
BV/TV after one year in the total ITT population showed signifi-
cant effects (p=0.045) in favour of IBN as compared to CaD only.
Conclusions: One year of monthly oral IBN 150 mg in combina-
tion with CaD improves BV/TV and Tb.Sp at the DT measured by 
micro-CT in postmenopausal women with osteoporosis as well as 
in those with osteopenia. This and other effects on bone density 
and structure observed by micro-CT in IBN treated, and to some 
extent in CaD only patients as well, need further analysis to ex-
plain the outcome.
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P414 - REHABILITATION AND EXERCISE TOLERANCE 
R. M. Traistaru 1,*, D. Matei 1, R. Popescu 1, A. Bighea 1

1Physical Medicine and Rehabilitation, University of Medicine 
and Pharmacy Craiova, Craiova, Romania

Aims: Chronic obstructive pulmonary disease (COPD) appears 
to be associated with low bone mineral density (BMD); BMD de-
creases with increasing severity of the COPD (1). Multi-modal 
aerobic exercise for older adults appears to be effective for falls 
prevention (2). We assessed the effects of a 6 week complex reha-
bilitation program - RP (pharmacotherapy, educational sessions, 
exercise and respiratory muscle training, multi-modal exercise 
and psychological support) on exercise tolerance and quality of 
life, in postmenopausal COPD females with spinal osteoporosis.
Methods: 46 females with COPD and spinal osteoporosis were 
randomly assigned to a rehabilitation group – RG (n=26; 57years 
mean age) and a pharmacotherapy group – PG (n=20; 59years 
mean age). Clinical evaluation, spirometric tests, exercise toler-
ance tests (six minute walking distance - 6MWD) and generic 
QoL scale SF-MOS (Short Form Medical Outcomes Study) were 
performed. BMD was measured by dual X-ray absorptiometry 
in lumbar spine (L2–4). Statistical analysis and correlation be-
tween data were done with the Kruskal – Wallis, ANOVA and 
chi-square tests.
Results: We found a significant correlation between the mean of 
T–score and COPD stages for all females. In RG, we have cor-
relations between the mean value of 6 MWD and BMI (body 
mass index), the T-score mean and generic QoL scale SF-MOS 
score (the Chi-square significant) at the beginning and after the 
RP. Both groups showed clinically and statistically significant im-
provements in 6-MWD and SF-MOS scores at 6 weeks; SF-MOS 
scores had improved by 48% in the RG and by 23% in the PG. The 
RG females were more satisfied with the overall outcome of their 
rehabilitative treatment compared with PG subjects.
Conclusions: The benefits on exercise tolerance are characterised 
by a short term effect, but the change in quality of life is almost 
constant. Multi-modal exercise, based on the aerobic exercise, 
represents the adequate mode of physical training in COPD fe-
males with spinal osteoporosis.
References: 1. A. Kjensli et al, Bone 2007:40:493; 2. MK Baker, 
Age and Ageing 2007;36:375 
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P415 - THE IMPORTANCE OF REHABILITATION  
PROGRAM IN OSTEOARTHRITIS PATIENTS WITH  
KNEE-SPINE SYNDROME
R. M. Traistaru 1,*, R. Popescu 1, D. Matei 1, A. Bighea 1, A. M. 
Bumbea 1

1Physical Medicine and Rehabilitation, University of Medicine 
and Pharmacy Craiova, Craiova, Romania

Aims: Low back pain (LBP) and knee pain are among the most 
common complaints of people over 55 years old (1). In our study 
(single blind, randomized controlled trial) we evaluated the clini-
cal and functional parameters and assessed the short-term effects 
of rehabilitation program on quality of life of patients with knee 
osteoarthritis and painful – dysfunctional complaints in dorsal 
and lumbar vertebral segments.
Methods: 80 patients aged 54 years and over with clinical knee 
osteoarthritis were randomized into two groups: Group 1 – 41 pa-
tients (G1) was treated by complex rehabilitation therapy (phar-
macotherapy, massage, physical training – exercises for lower 
limbs and spine), and group 2 – 39 patients (G2) control receiving 
no kinetotherapy. All patients were evaluated initial and finally. 
The outcome assessments at the beginning and at the end of the 
rehabilitation program were Lequesne knee severity index, pain 
intensity (visual analogue scale), Arthritis Self-Efficacy Scale. At 
four weeks an independent physiotherapist unaware of the treat-
ment allocation performed all outcome assessments.
Results: In both groups, Allis test was negative and sustained the 
functional aspect of lower limb inequality. The improvements 
were found in Lequesne Knee Index (42.6± in G1 and 28.3± in G 
2, respectively) (p<0.05) and improvement in group 1 was signifi-
cantly higher than G2 (p<0.01). VAS scores for pain reduced in 
all patients (48.3± and 31±) and this reduction was significantly 
higher in G1. The Arthritis Self-Efficacy Scale also showed sig-
nificant improvements in G1 group.
Conclusions: Our study confirms the presence of knee-spine 
syndrome in osteoarthritis patient with knee flexion contracture 
and functional lower limb inequality. The ability to maintain a 
neutral spine posture while moving the extremities is imperative 
for proper movement and function in all daily activity and quality 
of life. The functional lower limb inequality and functional dis-
turbance of vertebral curvatures have reciprocal conditions and 
direct consequence through somatic dimension of kinematics 
chains and joint component of lower limb.
References: 1. Murata Yet al, J Bone Joint Surg Br. 2003;85:95
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P416 - NEW INTERIM ANALYSIS OF A PROSPECTIVE OB-
SERVATIONAL COHORT STUDY OF PATIENTS TREATED 
WITH STRONTIUM RANELATE
G. Breart 1,*, F. J. Jakob 2, S. Palacios 3, M. Audran 4, M. L. Brandi 

5, J. Broll 6, N. A. Hamdy 7, E. V. McCloskey 8

1INSERM Unité 953, Paris, 4CHRU Clinique de Rhumatologie, 
Angers, France, 2Orthopedic Klinik, Würzburg, Germany, 3Insti-
tuto Palacios, Madrid, Spain, 5Policlinico Careggi, Firenze, Italy, 
6Rheuma-Ambulatorium Wien-Oberlaa, Vienna, Austria, 7Lei-
den University Medical Centre, Leiden, Netherlands, 8Metabolic 
Bone Centre, South Yorkshire, United Kingdom

Aims: The objective of this prospective observational cohort 
study is to describe the baseline characteristics of an unselected 
osteoporotic population treated with strontium ranelate and to 
assess safety data and persistence of treatment over three years 
of follow-up.
Methods: The cohort consisted of 13.069 patients in 7 European 
countries (Germany: 4.671; Spain: 3.355; France: 2.199; Italy: 
2.113; The Netherlands: 374; Austria: 279; United Kingdom: 78). 
11.699 patients have had a follow-up visit, adding up to a total 
of over 15.400 patient-years under treatment with strontium 
ranelate. The crude incidence of venous thromboembolic events 
(VTE) was calculated for events during treatment or within 30 
days of stopping in the study period, with 95% Poisson exact con-
fidence intervals .The persistence of the treatment was analysed 
with the Kaplan-Meier method.
Results: At baseline, the average age of included patients was 68.9 
years [±10.3] with 16.2± of the patients older than 80 years, 42% 
of the patients had at least one prevalent osteoporotic fracture, 
22± a non vertebral fracture and 27± a vertebral fracture. The 
median of the lumbar and femoral T-score values were –2.7 and 
–2.2, respectively. At the time of this interim analysis, 3 years af-
ter the start of the study, the number of patients with a VTE was 
43, which corresponds to an incidence of 2.8 /1000 patient-years. 
This incidence is lower than those observed under strontium 
ranelate in the pooled phase III studies (7.9 /1000 patient-years; 
95%CI=[6,3; 9,7]) and in the GPRD database (7.0 /1000 patient-
years 95%CI=[3,7; 12,0])1. No severe hypersensitivity reaction 
was reported. The persistence of strontium ranelate treatment, 
estimated through Kaplan -Meyer method was 80% and 70%, re-
spectively 12 and 24 months after the inclusion.
Conclusions: This study, the largest ever database of patients un-
der treatment, confirms the good persistence and safety of stron-
tium ranelate in real-life current medical practice.
References: 1. Breart G et al, Osteoporosis and venous throm-
boembolism: a retrospective cohort study in the UK General 
Practice Research Database. Osteoporos Int. 2009 Oct 6.
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P417 - EXPERIENCE OF RECOMBINANT PARATHYROID 
HORMONE THERAPY IN A TERTIARY REFERRAL  
HOSPITAL IN THE REPUBLIC OF IRELAND
I. Borovickova 1,*, M. C. Casey 1, M. Healy 2, C. Chuan 1, J. M. 
Ward 3, V. Crowley 2, J. B. Walsh 1

1Mercers Institute for Research on Ageing, 2Department of 
Chemical Pathology, St James’s Hospital, Dublin, 3Department of 
Radiology, University Hospital Galway, Galway, Ireland

Aims: To describe the use and outcomes of recombinant parathy-
roid hormone (PTH) therapy in a tertiary referral hospital in the 
Republic of Ireland over a 5 year period (2003-2008).
Methods: Daily subcutaneous injections of 20 mcg Teriparati-
de [rhPTH(1-34)] or 100 mcg PTH 1-84 (in use from January 
2008) were administered for 18 and 24 months respectively.189 
postmenopausal women and men with established osteoporosis 
with at least one vertebral fracture, or low lumbar spine BMD 
T-score ≤ -3.5 or who failed to respond/did not tolerate other 
disease modifying treatment were included. All patients received 
daily calcium (1000 mg) and Vitamin D (800 IU) supplementa-
tion. The following variables were collected: demographic data, 
previous bisphosphonate therapy, prevalence of non-vertebral 
fractures, eGFR, biochemical determinants of bone turnover, 
calcium-phosphorus metabolism (measured at baseline, 3, 12, 18 
and 30 months), Lumbar Spine (LS) and Total Hip (TH) BMD 
with vertebral fracture assessment analysis (measured at baseline 
and 18 months). The primary endpoint was a change in LS BMD. 
Secondary outcomes were changes in bone turnover markers, TH 
BMD and adverse events.
Results: Of 189 patients, 177 received daily teriparatide and 12 
received PTH 1-84. Sufficient data with paired BMDs were avail-
able for 107 patients, 101 women and 6 men. Mean age was 74±11 
years. LS BMD increased by a mean 12%±11 at 18 months and 
19% (20 patients) were classified as non-responders based on a 
non-significant change of a paired LS BMD. Effect on BMD was 
independent of demographic factors. TH BMD increased by 2%. 
Biochemical markers of bone formation and bone resorption in-
creased at 3 months and peaked at 12 months during the treat-
ment. The greatest changes were seen in P1NP and CTx (375% 
and 302% respectively at 12 months). Among total 189 patients, 
PTH had to be discontinued in 10.5% (20 patients). The main 
adverse events were nausea, tiredness, muscle aches and pains, 
mild transient hypercalcaemia (8 patients, 4.2%) and asympto-
matic hypercalciuria (18 patients, 9.5%) usually seen in the first 
3 months. 
Conclusions: Our analysis of the data collected at St James’ 
Hospital, one of the first institutions to use PTH treatment for 
osteoporosis in Ireland, shows that PTH treatment is associated 
with a large increase in LS BMD, mild increase in TH BMD and 
marked stimulation of bone turnover. PTH was very well toler-
ated with few adverse events.
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P418 - RENAL FUNCTION IN PATIENTS OF BONE  
METABOLISM UNIT
P. Bubenicek 1,*, P. Kasalicky 1, J. Rosa 1, A. Slechticka 1

1DC Mediscan, Euromedi, Praha, Czech Republic

Aims: Treatment of osteoporosis by oral (and some i.v.) bisphos-
phonates (BP) is limited by renal functions. For ibandronate, 
risedronate and other BP the limit is GFR 30 ml/min, while 35 
ml/min is considered for alendronate. Elderly women are at the 
high risk of severe renal insufficiency. The aim of our study was 
to demonstrate frequency of chronic kidney disease (CKD) in pa-
tients of our Bone Metabolism Unit (BMU).
Methods: Renal function of 185 new consecutives patients (19M, 
166F) going for laboratory tests in our BMU during 3 months 
period has been evaluated. A mean age of patients was 65.1±10.8 
years (96-31, median 64 year). Renal function has been calculated 
as estimated glomerular filtration (eGFR) using MDRD formula 
and CKD classification.
Results: 119 patients (64%) had eGFR ≥ 60 ml/min, i.e. normal 
glomerular filtration or mild renal insufficiency (CKD I-II). No 
patients had eGFR<30 ml/min, i.e. severe renal insufficiency 
(CKD IV-V). 66 patients (36%) had moderate renal insufficiency 
– chronic kidney disease III. Only 2 patients (1.1%) had eGFR 
30-35 ml/min, in which alendronate, but no other bisphospho-
nates were contraindicated, 3 patients had eGFR 35-40 ml/min, 
61 patients had eGFR 40-60 ml/min. A mean of blood levels of 
creatinine were 0.982±0.174 mg/dL, calcium 9.57±0.03 mg/dL, 
PTH 55.8±22.2 pg/mL and 25(OH)D3 20.6±7.96 ng/mL. 108 
patients (58.4%) were treated by bisphosphonates, 155 patients 
(83.7%) were treated by combination of calcium and vitamin D, 
27 patients (14.6%) by other therapy.
Conclusions: We find no patient with severe renal insufficiency 
in our BMU during 3 months period. Only 2 patients (1.1%) have 
borderline eGFR for treatment by BP. Contraindication of thera-
py by oral or i.v. bisphosphonates due to impaired renal function 
is rare.
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P419 - COST-EFFECTIVENESS OF GLUCOSAMINE  
SULFATE COMPARED TO ACETAMINOPHEN IN THE 
TREATMENT OF KNEE OSTEOARTHRITIS: A FRENCH 
HEALTH CARE PERSEPCTIVE
S. Scholtissen 1, O. Bruyere 1,*, A. Neuprez 1, H. Severens 2, G. Her-
rero-Beaumont 3, L. Rovati 4, M. Hiligsmann 1, J. Reginster 1

1University of Liege, Liege, Belgium, 2CAPHRI, Maastricht, 
Netherlands, 3University of Madrid, Madrid, Spain, 4Rottapharm, 
Monza, Italy

Aims: The aim of the present study was to explore the cost-ef-
fectiveness of glucosamine sulphate (GS) compared to acetami-
nophen (AC) and placebo (PBO) in the treatment of knee oste-
oarthritis. For this purpose a 6-month time horizon and a health 
care perspective were used.
Methods: The cost and effectiveness data were derived from 
WOMAC data of the GUIDE study by Herrero-Beaumont et al. 
Clinical effectiveness was converted into utility scores to allow 

for the computation of cost per quality adjusted life year (QALY). 
For the three treatment arms incremental cost-effectiveness ratio 
(ICER) were calculated and statistical uncertainty was explored 
using a bootstrap simulation. In France, drugs in the same class 
as GS are usually reimbursed at a level of 35%; therefore, in the 
primary analysis in the perspective of the health care system, a 
reimbursed cost of 0.27 €/day was considered. Since AC is re-
imbursed at a 65% level in France, the mean price considered in 
the primary analysis was 0.41 €/day for 3g/day, the dose used in 
the GUIDE study. However, all medication costs, including pla-
cebo, were corrected by the use of the rescue medication, i.e. ibu-
prphene (IB) 400 mg tablets. Since it is reimbursed at a 65% level, 
the mean unit cost used in the analysis was of 0.10 €. Costs were 
also adjusted for the compliance of each individual patient.
Results: In terms of absolute mean utility score at baseline, no 
statistically significant difference was observed between the three 
groups. When considering the mean utility score changes from 
baseline to 3 and 6 months, no difference was observed at the first 
time point but there was a statistically significant difference from 
baseline to 6 months with a p-value of 0.047. When comparing 
GS to AC, the mean baseline ICER was dominant and the mean 
ICER after bootstrapping was -766 €/QALY indicating domi-
nance (with 78% probability). When comparing GS to PBO, the 
mean baseline and after bootstrapping ICER were 4145 and 6436 
€/QALY, respectively.
Conclusions: The results of the present cost-effectiveness analysis 
suggest that GS is a cost-effective therapy alternative compared 
to acetaminophen and placebo to treat patients diagnosed with 
primary knee OA.
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from: Rottapharm, O. Bruyere Grant / Research Support from: 
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P420 - FALL FRACTURE AND OSTEOPOROSIS RISK IN 
COMMUNITY DWELLING SENIORS BY PHYSICAL  
THERAPISTS
A. Burke-Doe 1,*, L. Cannaday, K. Johnson, J. Laslovich
1Physical Therapy, University of St. Augustine for Health Scienc-
es, San Marcos, United States

Aims: Osteoporosis is a complex, multifactorial, chronic bone 
disease. It is a principal etiological contributor to fractures in the 
elderly. As the population increases in age, the incidence of os-
teoporosis is projected to increase, as is the risk of osteoporosis 
related falls and fractures. Falls and fractures often share risk fac-
tors such as weakness, poor endurance, gait dysfunction, balance 
deficits and vestibular hypofunction. The purpose of this study 
was to determine the usefulness of physical therapy functional 
and predictive outcome measures to screen for underlying im-
pairments related to falls, fracture and osteoporosis in commu-
nity dwelling seniors.
Methods: A convenience sample of 49 older adults were recruited 
from a community based senior center to participate in a screen-
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ing day. Participants gave informed consent, followed by com-
pleting a questionnaire and functional and predictive outcome 
measures including the senior fitness test, dynamic gait index, 
head shake test, clinical test of sensory integration, fracture risk 
calculator by a team of physical therapists and physical therapy 
doctoral students. Following testing, participants were provided 
individualized consultation and a report card on findings and 
recommendations for follow up by a licensed physical therapist.
Results: Thirty eight females and 11 males with a mean age of 
72.5 years participated in the study. 22% of the population report-
ed a fall in the prior year with 12.2± resulting in a fracture. 42% 
were below the 50th percentile for age in upper extremity strength 
and flexibility while 57.1% and 69.6% were below the 50th percen-
tile for lower extremity strength and flexibility respectively. 39.8% 
were at risk for falls and 14.9% demonstrated vestibular hypo-
function. 44% had endurance below the 50th percentile for age. 
Fracture risk was 14.2% with a 5 year fracture risk of hip=8.2±, 
non vertebral= 26.1% and vertebral=9.9±.
Conclusions: Non-pharmacologic approaches to prevent falls 
and fractures in the elderly include a wide variety of intervention-
al strategies. Determination of which interventions to pursue may 
be best based on an individuals identified impairments. Physical 
therapists have a unique expertise in the area of identification of 
movement dysfunction and may be best suited to screen in this 
area. These findings indicate that physical therapists can play an 
important role in screening for underlying impairments that can 
lead to increased falls, fractures and osteoporosis risk. 

Disclosure of Interest: None Declared

P421 - NON-COMPLIANCE AND ASSOCIATED RISK  
OF FRACTURE IN OSTEOPOROSIS PATIENTS  
TREATED WITH ORAL BISPHOSPHONATES: GERMAN 
RETROSPECTIVE COHORT ANALYSIS ON NON- 
ADHERENCE (GRAND)
V. Claus 1, T. Steinle 2, K. Kostev 3, M. Intorcia 4,*

1Health Economics & Outcomes Research, IMS Health GmbH 
& Co. OHG, 2Health Economics, Amgen GmbH, Munich, 3Cen-
tre of Excellence Patient Data, IMS Health GmbH & Co. OHG, 
Frankfurt am Main, Germany, 4iHE, Amgen (Europe) GmbH, 
Zug, Switzerland

Aims: To assess the influence of non-compliance on the risk of 
fractures in osteoporosis patients in Germany receiving oral bi-
sphosphonate (oBP) treatment.
Methods: Analysis was based on the IMS® Disease Analyzer da-
tabase containing representative data of 11 million patients from 
office-based physicians. Patients with malignant diseases, any 
anticancer or cytostatic hormone prescription, Paget’s disease, 
AIDS or receiving intravenous BPs were excluded. Eligible pa-
tients had data available for 1 year before and after initiating oBP 
treatment (December 2004-November 2007). Compliance was 
measured as Medication Possession Ratio (MPR), prescribed to 
assumed number of therapy units, where a MPR >80% was con-
sidered compliant. MPR was calculated for patients on therapy 
up to 2 years. Fractures were identified by ICD-10 codes; only 
fractures occurring 3 months after initiating oBP were included. 

Kaplan-Meier and Cox regression analyses were used to deter-
mine the influence of compliance on time to fracture. The model 
was adjusted for gender, age, prevalence of fractures 1 year before 
index prescription, calcium/vitamin D co-prescription, continua-
tion of the initial regimen after 6 months and after 1 year. 
Results: Of the 4738 patients analyzed, 1365 (28.8%) had previ-
ous fractures. The total number of patients receiving oBP treat-
ment was 177 (3.7%) daily, 4367 (92.2%) weekly and 194 (4.1%) 
monthly. After 2 years, the incidence of fractures was similar in 
patients receiving weekly and monthly oBPs (12.2% and 9.7%, 
respectively) and higher in those receiving daily oBPs (14.5%). 
The time to fracture was significantly longer for compliant ver-
sus non-compliant patients (log rank test; p=0.013). Compliance 
was associated with a 25.9% (95% confidence interval (CI): 9.9–
39.1%) lower individual risk for fracture versus non-compli-
ance. Only half the patients (50.7%) were found to be compli-
ant according to the definition. Older age groups (>60 years) and 
number of previous fractures were associated with a significantly 
higher risk of fractures (43.7% increase, p=0.03; 28.6% increase, 
p=0.01, respectively).
Conclusions: Compliant patients receiving oBP therapy have a 
decreased risk of fractures compared with those who are non-
compliant. A significantly higher risk of fracture is associated 
with older patients and those with fracture history. These find-
ings highlight the need to improve compliance to reduce the risk 
of osteoporosis-associated fractures.
Acknowledgement: Project funded by Amgen (Europe) GmbH
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P422 - GRAND – THE GERMAN RETROSPECTIVE  
COHORT ANALYSIS ON NON-ADHERENCE IN  
OSTEOPOROSIS: ANALYSIS OF PERSISTENCE WITH  
INTRAVENOUS BISPHOSPHONATES IN WOMEN 
P. Hadji 1,*, V. Claus 2, K. Kostev 3, M. Intorcia 4, T. Steinle 5
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Onkologie, Philipps-University, Marburg, 2Health Economics & 
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Aims: To estimate rates of persistence with intravenous bisphos-
phonates (ivBPs) in osteoporosis (OP) in Germany.
Methods: This was a retrospective analysis of the IMS® LRx da-
tabase, which provides longitudinal prescription data for Ger-
many. Women analyzed were naïve for treatment with ivBPs and 
received initial prescriptions of iv ibandronic acid 3mg/3ml or iv 
zoledronic acid 5mg/100ml between January 2007 and October 
2009. No wash-out period for oral bisphosphonates (oBPs) was 
stipulated. Patients were followed up for a minimum of 0.5 years 
(ibandronic acid) or 1.5 years (zoledronic acid). Persistence was 
measured as continuation of the initial ivBP prescriptions filled. 
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Individuals were considered non-persistent if their prescription 
was not refilled within 1, or 3 months of the due date. Statistical 
analysis was by descriptive methods and Kaplan-Meier analysis 
for estimation of the1-year persistence rate. An earlier retrospec-
tive analysis of data from the IMS® LRx database estimated rates 
of persistence in women with OP who were treated with oBPs, 
and selected results are compared below with those for women 
treated with ivBPs in the current study.
Results: The analysis included 7,019 patients prescribed iband-
ronic acid and an additional 2,934 patients prescribed zoledronic 
acid. The mean age was 74.8 years (SD 7.54); 78.1% of the women 
were older than 60 years and 40.5% of patients had received oBPs 
in the year before starting ivBP treatment. At 1 year, persistence 
with ivBPs was 27.1% (30 days’ gap). Allowing a refill gap of up to 
3 months resulted in 1-year persistence with ivBPs of 45.2%. The 
corresponding results for women from a sub-group of the former 
GRAND analysis for oBPs showed 1-year persistence rates of 
27.9% with 30 days’ gap and 44.0% with 3 months’ gap. Excluding 
subjects with only one prescription from analyses showed 1-year 
persistence of 31.9% and 53.3% for the ivBPs, respectively. Cor-
responding rates for women receiving oral BPs were 35.1% and 
56.0%.
Conclusions: The overall persistence with ivBP treatment is low 
with respect to recommended schedules. The rate of patients re-
ceiving appropriately scheduled follow-up administration of ivBP 
is estimated to be similar to the 1-year persistence with oral BPs.
Acknowledgement: Project funded by Amgen (Europe) GmbH
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P423 - PERSISTENCE WITH ORAL ANTI-OSTEOPOROSIS 
MEDICATIONS BY DOSING FREQUENCY IN THE UK 
GENERAL PRACTICE RESEARCH DATABASE (GPRD)
L. Li 1, A. Roddam 2, M. Gitlin 3,*, A. Taylor 2, S. Shepherd 2, S. 
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Aims: To evaluate the persistence of oral anti-osteoporosis medi-
cations by frequency of administration in women prescribed 
anti-osteoporosis medications in the UK.
Methods: Data were analyzed from a cohort of women ≥50 years 
and women diagnosed with menopause at an earlier age, who re-
ceived a first prescription for an oral bisphosphonate, strontium, 
or raloxifene in the UK GPRD between 1/1/95 and 31/3/08. Eligi-
ble patients had to have data available for ≥12 months before initi-
ating therapy. Women with a history of cancer or metabolic bone 
disease before or on the first prescription date were excluded. This 
analysis was restricted to women receiving only one category of 
therapy during follow-up (stable cohort). Patients lost to follow-

up were censored. Persistence was estimated as the proportion of 
women who continued therapy (discontinuation in this cohort 
defined as a gap of ≥30 days from the end of a prescription to 
receipt of a refill prescription) over a 3-year period. Persistence 
was evaluated by frequency of administration and reported as 
percentage of persistent patients (including 95% associated confi-
dence intervals [CI]) and presented using Kaplan Meier curves.
Results: Data from 44,994 patients initiated on daily (14,865, 
33.0%), weekly (29,613, 65.8%), and monthly therapies (516, 
1.2%) were evaluated. Mean age (SD) was 72.3±11.3 with ap-
proximately 61.3% initiating therapy at 70 years and older. By 3 
years, 11.3% (95% CI: 10.9–11.7), 29.0% (95% CI: 28.5–29.5), and 
40.7% (95% CI: 34.9–46.4) remained persistent on therapy for 
daily, weekly, and monthly dose frequencies, respectively (Figure 
1). The respective ratio of non-persistence at 6 months, 1 year and 
3 years for weekly vs. daily were 0.69, 0.72, and 0.80; for monthly 
vs. daily: 0.57, 0.60, and 0.67; and for monthly vs. weekly: 0.83, 
0.83, and 0.84.

Conclusions: In the UK, persistence to oral therapies is low re-
gardless of dose frequency. The relative improvements in persist-
ence for monthly vs. weekly regimens remain stable over time. 
Consideration of the clinical efficacy of treatment, in addition to 
persistence, must be taken into account in order to maximize the 
potential for real-world effectiveness.
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P424 - PERSISTENCE TO OSTEOPOROSIS THERAPY IN 
AUSTRALIA: AN ANALYSIS OF THE MEDICARE AUS-
TRALIA DATABASE 
A. Maclean 1,*, G. Calcino 2

1Amgen Australia Pty Ltd, Sydney, 2HI Connections Pty Ltd, 
Canberra, Australia

Aims: To describe persistence to therapy in Australian oste-
oporosis patients initiating an oral bisphosphonate, raloxifene or 
strontium ranelate.
Methods: The Medicare Australia database contains a longi-
tudinal record, by patient, of all drugs dispensed through the 
Pharmaceutical Benefits Scheme (PBS), the National reimburse-
ment formulary. It includes ~94% of all osteoporosis drug use. 
A random 10% sample of patients in the database were included 
in this retrospective analysis if they initiated alendronate (daily 
or weekly), risedronate (daily or weekly), etidronate, strontium 
or raloxifene for treatment of osteoporosis between 1 June 2003 
and 30 September 2008. Initiation was defined as a 12-month pre-
period without osteoporosis medication and follow-up was from 
initiation to 31 December 2008. Patients were deemed non-per-
sistent only if there were 3 consecutive calendar months in the 
follow-up period without a filled prescription. Kaplan-Meier per-
sistence curves were generated based on persistence to the first 
medication taken and also to “osteoporosis therapy” (i.e. allowing 
for medication changes during follow-up).
Results: Data from 35,143 patients (77% female, mean age=72) 
starting therapy with alendronate (57%), risedronate (34%), 
raloxifene (4%), strontium (4%) or etidronate (1%) were ana-
lysed. Cessation of all treatments was greatest in the first 12 
months with a relatively steady decline thereafter (Figure 1). Per-
sistence to risedronate and alendronate (both predominantly ad-
ministered weekly) and raloxifene was similar: 45-55% at 1 year 
and 18-23% at 5 years. The lowest level of persistence was seen 
with etidronate (34% at 1 year, 5% at 5 years) and strontium (30% 
at 1 year). Persistence to “osteoporosis therapy” was 5-10% higher 
than persistence to the first medication indicating a small propor-
tion of patients switch to an alternative medication. For the total 
study population, persistence to osteoporosis therapy was 53% at 
1 year and 22% at 5 years.

Conclusions: Poor persistence was observed for all osteoporosis 
treatments included in the analysis. Over 50% of patients persist 
with their initial therapy for less than 12 months. The analysis 
also indicates that most patients stop treatment altogether rather 

than switching to a different medication. The lowest persistence 
was seen with strontium, the most recently introduced therapy. 
Persistence to osteoporosis therapy in Australia remains a signifi-
cant problem despite the seriousness of the condition.
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P425 - EFFECTS OF EXERCISE ON QUALITY OF LIFE IN 
PATIENTS WITH OSTEOPOROSIS
A. Cakmak 1,*, A. Oral 2

1School of Physical Therapy, 2Department of Physical Medicine 
and Rehabilitation, Istanbul Faculty of Medicine, Istanbul Uni-
versity, Istanbul, Turkey

Aims: The purpose of this study was to assess the effects of exer-
cise therapy on quality of life (QoL) in patients with osteoporo-
sis.
Methods: The study included 36 patients (mean age 59.6 years). 
Patients were randomly allocated into the exercise (EG) and 
control (CG) groups (18 in EG; 18 in CG). EG received an ex-
ercise program consisting of posture, breathing, back extension, 
stretching and strengthening exercises, relaxation techniques, 
and a walking program, three days a week for 3 months. CG re-
ceived only an education program which consisted of informa-
tion on nutrition, body mechanics and movements that should be 
avoided. Quality of Life Questionnaire of the European Founda-
tion for Osteoporosis (QUALEFFO) was used to measure QoL in 
both groups at the baseline and at the end.
Results: There were no statistically significant differences in 
mean age (EG:58.5;CG:60.8 years), mean BMI (EG:27.6;CG:26.8 
kg/m²) and median QUALEFFO domains when the groups were 
compared at baseline (p>0.05). All QUALEFFO domains and to-
tal scores showed a statistically significant improvement at the 
end of three months in EG. Whereas, CG showed a statistically 
significant deterioration in physical function (PF) (jobs around 
the house and mobility) and general health perception (GHP) do-
mains and in total scores.
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Conclusions: We can conclude that based on the results of this 
study, exercise has a favorable influence on QoL in patients with 
osteoporosis. We recommend exercise therapy additional to the 
treatment strategies designed for patients with osteoporosis as an 
important treatment strategy. 

Disclosure of Interest: None Declared

P426 - SEVERE POSTMENOPAUSAL OSTEOPOROSIS:  
EFFYCACY OF PARATHYROID HORMONE THERAPY
M. Calitro 1,*, D. Pietrapertosa 1, G. Pietrapertosa 1, D. Novelli 1, T. 
Forcignanò 1, P. Giannelli 2, F. Lagrasta 3
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Aims: Osteoporosis is a systemic skeletal disease characterized by 
low bone mass and impaired bone quality. Bone mineral density 
(BMD) levels measurement is the most common quantitative pa-
rameter used for disease diagnosis and pharmacological therapy 
monitoring
Methods: We have reviewed our experience concerning vertebral 
BMD changes in severe postmenopausal osteoporosis outpatients 
treated for 18 months with parathyroid hormone (PTH 1-84). We 
observed 70 women who had started PTH 1-84 therapy (average 
age 72.8±8.5), 36 out of 70 had ended the planned 18 months of 
treatment as per reimbursement limitation of “Nota 79”.
Results: Statistically significant vertebral BMD level changes 
have been registered after 12 month of treatment, this increase 
has been strengthened after 18 months. A subgroup of 16 patients 

has been monitored for an additional 6 months follow-up, during 
this period patients received an anti-resorptive treatment: results 
confirm a positive consolidation of BMD levels gained with PTH 
1-84 (table 1). The osteoanabolic effect of PTH 1-84 has been 
demonstrated by alkaline phosphatase (AP) level variations as re-
flected in table 2. During the 18 months of therapy this parameter 
was persistently increased compared to baseline, whereas it was 
reduced in the follow-up period reflecting the end of the osteo-
anabolic treatment (table 2).

Conclusions: Our results confirm results previously obtained in 
randomized clinical trials in clinical practice: PTH 1-84 increases 
bone density in severe postmenopausal osteoporosis patients 
with an osteoanabolic effect.
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P427 - EVALUATION OF EFFECTIVENESS,  
TOLERABILITY, QUALITY OF LIFE AND ADHERENCE TO 
THERAPY IN ELDERLY PATIENTS SUFFERING FROM  
SEVERE OSTEOPOROSIS TREATED WITH  
TERIPARATIDE (TPTD) 
M. Calitro 1,* and D. Pietrapertosa, P. Giannelli, F.A. Lagrasta, 
U.O Geriatric, U.O. Ortopedia, Hospital Caduti in Guerra Canosa 
(BA)
1Geriartria, P.O. Canosa di Puglia, Canosa, Italy

Aims: The study objective was to evaluate the effectiveness, toler-
ability and adherence to Forsteo therapy given for severe oste-
oporosis (OP);quality of life was also investigated.
Methods: 181 severely osteoporotic women were enrolled aged 
72.4±4.74 yrs; they had 3±0.45 of vertebral fractures (VF), SDI of 
5.72±1.22, lumbar T-score of -3.05±0.49 SD and femoral BMI of 
-2.8±0.22 SD. They had already been treated with anti-resorptives 
for at least 12 months (92 with alendronate 52 with risedronate; 
37 with raloxifene). All of the enrolled patients were treated for 
18 months with TPTD (20 μg daily sc), Calcium (1 g/daily) and 
Vitamin D3(800 IU/daily), the remaining 6 months the patients 
received only Calcim and Vitamin D3 at the same dosages. All 
patients underwent densitometric evaluation at the lumbar spine 
(L1-L4) and femoral neck at baseline, 6,12,18 and 24 months. At 
same time intervals we have also evaluated quality of life by Qual-
effo questionnaire, VAS for back pain, and non-steroidal anti-in-
flammatory drug (NSAIDs) use. The incidence of new femoral 
clinical fractures and adherence to treatment were evaluated, too.  
Results: BMD increased at the total hip by +4.2%; +7.4% and 
+11.1%, respectively at 12,18 and 24 months, the increase in 
lumbar spine BMD was +7.9%, +11.1% and +12.4% respective-
ly. During the observation period of 24 months were found 7 
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new hip fractures (7/181). The NSAIDs consumption compared 
with baseline was reduced from 93% to 23% of patients. All the 
QUALEFFO items progressively improved during the treatment, 
showing a slight deterioration after teriparatide withdrawal. 
Adherence to therapy was superior to 87%, probably due to the 
low number of side effects and the easy way of administration.  
Conclusions: Treatment with teriparatide in elderly pa-
tients was well tolerated, has a very high adherence, provid-
ing a significant effect in reducing the risk of femoral frac-
tures, in reducing back pain and improving quality of life.  
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P428 - ASSESSING ADHERENCE WITH USE OF HIP  
PROTECTORS: AUTOMATED MONITORING IS FEASIBLE
I. Cameron 1,*, W. Fisher 1, K. Lockwood 1, B. Cook 2, C. Oen 1, S. 
Quine 3, S. Kurrle 2
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Aims: Adherence with the use of hip protectors has been iden-
tified as the major factor limiting their clinical effectiveness. In 
the context of a study that aimed to improve adherence with hip 
protectors, we developed a monitoring device to automatically 
record adherence with hip protector use. The aim is to compare 
self reported adherence with that recorded by the monitoring de-
vice.
Methods: Community dwelling participants in the Hip Protector 
Adherence Study gave informed consent to wear instrumented 
hip protector underwear for four weeks. The underwear was 
modified to hold a temperature logging device which is commer-
cially available and is used in the food transportation industry. 
Temperature was recorded each 30 minutes for at least 28 days. 
Prior to use the device had been shown to differentiate accurately 
between skin surface and environmental temperature.
Results: Data from 10 older people, 6 women, mean age 84.1 
years were recorded and analysed. Each participant was cogni-
tively unimpaired. The mean adherence that they self reported, 
and that recorded by the monitoring device was 81% (median 
75%), and 60% (median 61%) respectively (z -2.4, p=0.015). No 
adverse effects from the use of the instrumented hip protectors 
were reported and all recorded temperature accurately for the du-
ration of the study.
Conclusions: This study has shown that it is feasible to automati-
cally monitor use of hip protectors by recording the periods of 
time that the hip protectors are maintained at skin temperature. 
It also suggests that the self report of study participants of their 
adherence overestimates the actual adherence. The device is un-
obtrusive and is well accepted by hip protector users. It demon-
strates promise as a method of monitoring adherence in future 
trials of hip protectors.
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P429 - INTRAPERITONEAL INJECTION OF  
(-)-EPIGALLOCATECHIN-3-GALLATE (EGCG) INCREASE 
BONE MINERAL DENSITY IN OVARIECTOMIZED RATS
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Aims: Green tea is one of the most popular beverages in the 
world. Among the catechins, (-)-epigalloncatechin -3-gallate 
(EGCG) has received by far the most attention. Surveys have 
reported to reduce the risk of having a hip fracture with higher 
bone mineral density (BMD) by habitual tea drinkers. Our previ-
ous showed EGCG can enhance osteogenesis in a murine bone 
marrow cell line (1). Beside, we also found EGCG can inhibit os-
teoclastogenesis via NF-κB (2). In this study, we evaluated the in 
vivo effect of EGCG.
Methods: Forty-one female Sprague-Dawley rats received ova-
riectomy at 6-month-old. There months later, all rats were ran-
domly divided into 3 groups. Thirteen rats received intra-peri-
toneal injection of EGCG in DMSO solution (0.24 mg/kg/day) 
and fourteen rats received EGCG (2.4 mg/kg/day) for 3 months. 
The other fourteen rats received same concentration of DMSO as 
control group. After treatment, BMD over distal femur and proxi-
mal tibia were checked at the end of 3 months after treatment. 
Besides, the biochemical profiles including liver function, renal 
function and electrolyte were also examined after the rats killed.
Results: The change was significant in the proximal tibia 
(P=0.045) at the dose of 2.4 mg/kg/day (Fig.1) only but not in 
the distal femur at the end of 3 months. Besides, bone volume 
also increased in histology. At the end of treatment, there was no 
obvious liver and renal toxicity. In the autopsy study of liver and 
kidney section, there was no obvious necrosis.

Conclusions: Previous report indicated that one cup of green 
tea drinking could accumulate the circulating level of EGCG to 
1 µmol/L. Our previous results indicated that EGCG enhanced 
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osteogenesis of murine marrow mesenchymal cells at the range 
of 1 to 10 µmol/L in murine bone marrow mesenchymal cells. 
The more effective concentration is 10 µmol/L (1). We also found 
EGCG (10–100 µmol/L) significantly suppressed the RANKL-in-
duced differentiation of osteoclasts and the formation of pits in 
murine RAW 264.7 cells and bone marrow macrophages (2). In 
this study, we confirm the proximal tibia BMD can be increased 
with intra-peritoneal injection of EGCG at the dose of 2.4 mg/kg/
day with the estimated peak serum concentration of 10 µmol/L. 
We infer that intra-peritoneal injection of EGCG for 3 months 
can increase BMD in ovariectomized rats without obvious toxic-
ity.
References: 1. Chen CH et al. Osteoporos Int 2005;16:2039;2. Lin 
RW et al. Biochem Biophys Res Commun 2009;379:1033.
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P430 - HIGH AND LOW-INTENSITY RESISTANCE  
TRAINING FOR POSTMENOPAUSAL BONE:  
AN UPDATED META-ANALYSIS
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1Carnegie Research Institute, Leeds Metropolitan University, 
Leeds, United Kingdom

Aims: To update the evidence on the effects of resistance train-
ing on bone mineral density (BMD) at the lumbar spine (LS) and 
femoral neck (FN) in postmenopausal women. An updated sys-
tematic review and meta-analysis was undertaken to evaluate the 
effects of randomised controlled trials (RCTs) of both low and 
high-intensity (high > 60% of one repetition maximum) resist-
ance training on bone mineral density (BMD) amongst postmen-
opausal women.
Methods: A systematic review and meta-analysis of RCTs was 
undertaken upto end 2008. Absolute BMD change outcomes were 
combined in the analysis. Weighted mean differences (WMD) 
were calculated using fixed and random-effects models. Hetero-
geneity among trials was examined using the I2 method. Inspec-
tion of contour-enhanced funnel plot symmetry was undertaken. 
Trial quality assessment was also performed.
Results: Seventeen RCTs of high-intensity and 6 of low-inten-
sity resistance training in postmenopausal women were located. 
Moderate heterogeneity was observed for changes in lumbar 
spine BMD among studies (I2= 69.3%, 95% confidence interval 
(CI): 49.5% to 81.4%). The WMD for lumbar spine BMD change 
was statistically significant at 0.013 g/cm2 [(random effects) 95% 
CI, 0.004 to 0.021; P=0.004]. By contrast, five RCT study group 
comparisons (I2=40.6%, 95% CI: 0.0% to 78.1%) showed no sig-
nificant effect of low-intensity resistance training on the spine 
(WMD 0.002 g/cm2 [WMD (fixed effect) 95% CI, -0.018 to 0.032; 
P=0.840). 

High heterogeneity was observed for femoral neck (FN) BMD 
changes within 15 RCT study group comparisons (I2=77.8%, 
95% CI: 64.5% to 86.2%). The WMD for FN was significant 0.010 
g/cm2 [(random effects) 95% confidence interval [CI], 0.001 to 
0.019; P=0.031]. Heterogeneity was also evident in FN BMD 
changes among five RCT studies of low-intensity resistance train-

ing (I2=73%). The BMD change was -0.011 g/cm2 [WMD (ran-
dom effects) 95% CI, -0.052 to 0.031; P=0.612].
Conclusions: Resistance training of high, but not lower-intensity, 
appears effective in augmenting BMD in postmenopausal women 
at the hip and spine. However, there is marked heterogeneity of 
response between studies and diverse methodological and report-
ing discrepancies evident in published RCTs.
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P431 - IS POLI-CARBONATE – URETHANE ON METAL A 
VIABLE SOLUTION FOR THE TREATMENT OF FEMORAL 
NECK FRACTURES IN SEVERE OSTEOPOROTIC  
ELDERLY PATIENTS?
S. Giannini 1,*, E. Chiarello 1, M. Cadossi 1, G. Tedesco 1
1Instituto Ortopedico Rizzoli, Bologna University, Bologna, Italy

Aims: The purpose of this clinical study was to evaluate the ef-
ficacy of a new acetabular cup made in Poly-Carbonate-Urethane 
(PCU) coupled with large femoral metal head in elderly patients 
affected by Displaced Intracapsular Femoral Neck Fracture (DIF-
NF) and DXA diagnosis of osteoporosis.
Methods: Between September 2006 and January 2010, 30 patients 
were enrolled in the study; six patients that missed the Follow-Up 
(FU) were excluded from the analysis. Inclusion criteria were: age 
between 65 and 90, DIFNF type 3 and 4, according to Garden’s 
classification requiring hip joint replacement, T-score ≤ -2.5 SD, 
prior ambulating status. Exclusion criteria were: patients unable 
to understand and sign the informed consent and patients with 
malignant tumor. An uncemented tapered stem was implanted in 
all patients. Outcomes included: Harris Hip Score (HHS), Range 
Of Motion (ROM) and radiological assessment.
Results: Six males, 18 females were evaluated, mean age was 80.5 
(range 65 to 89). The main T-score, was -2.9 (range -2.5 to -3.8). 
Clinical assessment was performed at 1, 3, 6 and at 12 months fol-
lowing surgery, afterward once every year. Four patients complet-
ed 24 months follow-up (FU), 14 patients completed 12 months 
FU, 5 patients completed 6 months FU and one 3 months FU. The 
latest HHS was excellent in 8 patients; good in 8; fair in 4 and 
poor in 4; 19 patients had no hip pain. five patients at 6 months 
FU had some groin pain. (HHS pain sub-score: 30 out of 44, with 
the 44 being no pain). No radiolucent areas were found. The ROM 
in all operated hips was similar to the contralateral hip.
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Conclusions: Standard implants are made of stiff materials, such 
as metals, ceramics or polymers. However, they failed to provide 
the significant function of shock-absorption, as provided natu-
rally by cartilage. The direct contact between rigid implants and 
acetabular bone, is suspected to be the major cause of surgical 
failures of current devices. The PCU cup reduces the pressure be-
tween the metal head and acetabular bone. Moreover the large 
femoral head (sizes 44-50mm) reduces the risk of dislocation or 
subluxation. The potential advantages of PCU pliable cup are the 
minimal bone removal and the preservation of acetabular bone 
stock over time thus avoiding acetabular protrusion. Our prelimi-
nary results in elderly osteoporotic patients demonstrate safety 
of the device and good clinical results, nevertheless longer FU is 
necessary.
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P432 - CLINICAL STUDY REGARDING THE ROLE OF  
BALNEOKINETOTHERAPY IN SECONDARY  
COXARTHOSIS REHABILITATION
L. Vicaş 1,*, F. Cioara 1, M. Cevei 1, C. Avram 1

1Balneophysiokynetotherapy and Rehabilitation Dept, University 
of Oradea, Faculty of Medicine and Pharmacy, Oradea, Romania

Aims: The aim of this study was to evaluate the effects of kineto-
therapy versus balneokinetotherapy in thermal oligomineral wa-
ter, from Felix Spa, in patients with secondary coxarthrosis. 
Methods: From 527 patients examined in rehabilitation units 
from SC Turism Felix SA, we selected two groups, similar regard-
ing sex, age, comorbidities, physical training, coxarthrosis etiol-
ogy and clinical stage. The study was conducted on a period of 
one year (may 2008 – may 2009). First group of patients consist of 
46 patients who had two balneophysiokinetotherapy treatments 
during one year. The second group consist of 43 patients who 
had two physiokinetotherapy treatments without balneotherapy 
during one year. The patients from both groups follow up home 
recommendations for hip kinetotherapy. Patients evaluation took 
place at the beginning o treatment, at one month, 6 months and 
one year. Every patient was tested and we followed up the next 
items: muscular, articular testing, Lequesne functional index, 
Womac scale and Euroqol scale for life quality.
Results: Both groups had a significant improvement of all items 
in study. Patients in first group, with balneophysiokinetotherapy, 
had a highly statistical significant improvement in items like pain, 
range of motion, life quality (p<0,001), and statistical significant 
(p<0,05) for patients in second group, without balneotherapy.
Conclusions: Thermal oligomineral water as balneotherapy in 
external use, and other therapeutic means(physiokinetotherapy) 
improve patient’s pain, range of motion, life quality. 
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P433 - ANALGETIC EFFECT OF LOW LASER THERAPY IN 
ABARTICULAR DISEASES 
L. Vicas 1,*, F. Cioara 1, M. Cevei 1, C. Avram 1

1Balneophysiokynetotherapy and Rehabilitation Dept, University 
of Oradea, Faculty of Medicine and Pharmacy, Oradea, Romania

Aims: Lasers can be used for different purposes. Therapeutis la-
sers offer a variety of benefits that includes pain reduction, im-
proved healing time, increased blood circulation and decreased 
inflammation. Laser therapy is a treatment methodology that is 
able to be used for numerous types of acute and chronic pain. The 
aim of this study was to evaluate the analgesic, anti-inflammatory 
effect of low laser Ga-As therapy in soft periarticular tissues and 
musculoskeletal diseases.
Methods: The study was conducted on 50 patients in Felix Spa, 
rehabilitation treatment unit in Muresul Hotel, between June- 
September 2009. The patients were selected by disease (suprasp-
inosus tendinitis, epicondilitis, ischiatic bursitis) and divided in 
two groups by pain characteristics (acute, chronic pain). We used 
red laser radiation in the visible region for superficial tissues and 
IR laser for deep tissues (ligaments, muscles, tendons). Technical-
ly we used intense pulsed laser radiation, for acute pain, and low 
intensity continuous laser radiation for chronic pain. Laser ener-
gy dosage vary 4 from 6 joules/cm². In the same treatment session 
we used at the beginning of the treatment continuous emission 
laser radiation of painful region, then pulsed laser radiation with 
frequency between 9,12 Hz- 10 Hz. We administered one session 
per day, ten days. We evaluated the following items: analogic vis-
ual scale (VAS), range of motion, life quality (Euroqol)
Results: First group presented acute pain, after treatment was im-
proved in 25% subjects and disappear in 75%. The second group 
with chronic pain, after treatment was improved in 66,6% sub-
jects and disappear in 33,3%. Both groups improved range of mo-
tion an life quality.
Conclusions: Therapeutic lasers offer a safe, effective, non inva-
sive, without side effects and cost effective treatment for acute and 
chronic pain in aparticular musculoskeletal diseases. The sessions 
are short, therapeutic analgesic effects are quick, intense and long 
lasting. 
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P434 - TREATMENT OF OSTEOPOROSIS IN PRIMARY 
CARE: USE OF WEEKLY BISPHOSPHONATES AND  
CALCIUM AND VITAMIN D SUPPLEMENTS 
M. Ciria 1,*, M. Garcia 2, R. Alcolea 2, N. de Miguel 2, N. Olona  3, 
J. Blanch-Rubio 1, L. Perez-Edo 1, P. Benito 1

1Rheumatology, Hospital del Mar, 2Primary Care, 3Epidemiology, 
ICS, Barcelona, Spain

Aims: Osteoporosis is one of the most prevalent diseases of the 
muscular-skeletal system. Its prevalence among general population 
is more than 12% and 4%, in women and men, respectively. The 
anti-osteoporotic drugs more frequently used are weekly bisphos-
phonates. Its anti-fracture efficacy decreases whether they are not 
associated with calcium and vitamin D supplements. Dietary cal-
cium intake in Spain is low (mean daily intake: Less than 1000 mg). 
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Data base “e-cap”, is one computerized file of diagnosis and 
chronic therapies of patients of the Catalan Health Serv-
ice (CHS). CHS that gives complete and free health care for 
all the population of Catalonia, more than 7.000.000 people.  
To asses the adequacy of weekly bisphosphonates and calcium 
and vitamin D supplements for osteoporosis treatment, in the 
population of several health care areas of Barcelona.
Methods: In this survey the population of 3 basic health care 
areas of Barcelona were included. We identified patients which 
were receiving chronic treatment with weekly bisphosphonates 
through search on the computerized data base “e-cap”, during 
2009. Within them we selected patients which were treated with 
calcium supplements, calcium plus vitamin D, or calcium and vi-
tamin D separately.
Results: Within the 63.386 persons of the health care areas included 
in the study. 689 (1.1%) patients were treated with chronic weekly 
bisphosphonates during 2009. Patients treated with weekly bi-
sphosphonates without calcium supplementation were 193 (28%)  
Data of each basic health care areas are shown in TABLE 1.

Health 
care area

Popu-
lation

Chronic bisphos-
phonates treat-
ments (Percentage 
over population)

Lack of calcium 
and vitamin D (% 
in patients treated 
with bisphospho-
nates)

Level of signifi-
cance. « p »

La Pau 13.666 156 (1.14%) 31 (20%) No significant
Besós 28.903 239 (0.82%) 85 (35.6%) <0.05
Poble Nou 20.817 294 (1.41%) 77 (26.2%) No significant
Total 63.386 689 (1.1%) 193 (28%)  

Conclusions: 1.- The number of anti-osteoporosis chronic treat-
ments with weekly bisphosphonates is low in the population of 
the study according to the estimated prevalence of osteoporosis. 

2.- Percentage of patients who received bisphosphonates treat-
ment without calcium supplements is high, despite the low di-
etary daily calcium intake. 

3.- The anti-fracture efficacy of bisphosphonates may be jeop-
ardized due the lack of calcium and vitamin D supplementation 

4.- There is a high variability in the results according to the 
health care area studied
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P435 - HIGH COMPLIANCE RATES WITH TERIPARATIDE 
IN FRAIL ELDERLY PATIENTS
B. Clarke 1, 2,*, C. Ryan 1, S. Carew 1, C. Sheehy 1, A. Costello 1, C. 
O’Connor 1, J. Cooke 1, 2, M. O’Connor 1, 2, D. Clinch 1, 2, D. Lyons 

1, 2

1Department of Medicine, Division of Ageing & Therapeutics, 
Limerick Regional & St. Camillus Hospitals, 2Graduate Entry 
Medical School, Limerick, Ireland

Aims: There is a perception that compliance with daily injections 
for Osteoporosis in frail elderly patients is problematic. We aimed 
to determine compliance rates and efficacy in those referred for 
Teriparatide treatment to a dedicated Elderly Osteoporosis Cen-
tre.
Methods: We analysed records in the Geriatric Day Hospital at 
St. Camillus Hospital from 2004-2009. Data were extracted and 

entered into an Excel database. Bone mineral density (BMD) was 
measured pre & post 18 months of Teriparatide on either Lunar 
Prodigy or iDXA machines (GE, USA). Sequential BMD’s were 
measured on the same machine. 
Results: 245 patients (16m:229f) were referred. Mean (±SD) age 
was 76 (±9). Mean Vitamin D (n=148) was 60.93 (±31) nmol/L. 
9 were diagnosed with coeliac disease. BMI mean was 23 kg/m2 
(±4). Mean falls risk assessment T-score was 11 (±3) & barthel 17 
(±3). Following initial assessment, 95% were referred to the Multi-
disciplinary Team (MDT). 76% to Physiotherapy (PT), 78% to 
Occupational Therapy (OT). Of those seen by MDT at St. Camil-
lus Day Hospital there was a mean of 9 (±8) PT visits (n=95), and 
7 (±6) OT visits (n=83), 64% had a home visit. Patients followed 
by Specialist Nursing (n=243) had a mean of 5 (±6) visits. 170 
patients were pre-treated with another osteoporosis medication, 
91% with Calcium/Vitamin D. 74% documented back pain, 87% 
of whom were taking at least one analgesic. Vertebral fracture was 
evident in 71%, 50% had multiple sites of fracture. Pre treatment 
the mean T-score was -2.8 (±1.4) in lumbar spine and -2.9 (±1.1) 
in the hip. Mean change in BMD, where available, in those that 
completed 18-months was +13.4% (±11.6) for the lumbar spine 
(n=87) and +3.4% (±7.2) for the hip (n=84). Table 1 describes 
compliance rates. 104 completed the course. Having initiated 
treatment, 25 patients discontinued due to patient choice or a re-
ported adverse effect. This resulted in a compliance rate of 81% 
(104/129). 

Table 1.
Currently On Treatment 77
Completed Course 104
Not Started: Contraindication 12
Not Started: Patient Choice 2
Stopped: Died 16
Stopped: Intercurrent Hospital Admission 9
Stopped ADR 18
Stopped: Patient Choice 7
Total Referrals 245

Conclusions: In this observational study BMD improvements 
were similar to previous published data with respect to the hip 
and slightly higher in the lumbar spine. Compliance rates were 
better than may be expected in a frail elderly group of patients. 
This was achieved in a focused Day Hospital setting, with ongoing 
MDT involvement.

Disclosure of Interest: None Declared



S 176 Osteoporos Int (2010) 21:[Suppl1]S25–S388

1 C

P436 - ECONOMIC EVALUATION OF BISPHOSPHONATES 
FOR THE TREATMENT OF OSTEOPOROSIS IN MEXICO: 
A MEXICAN HEALTH SYSTEM PERSPECTIVE
P. Clark 1,*, F. Carlos 2, Y. Ramirez Gamez 2

1Clinical Epidemiology Unit, HIMFG & Faculty of Medicine 
UNAM, Mexico City, 2RAC, Salud, Mexico, Mexico

Aims: Fragility fractures (FF) due to Osteoporosis affect mortal-
ity and quality of life increasing healthcare utilization and costs. 
Intermittent therapy has reported to be an efficient way to admin-
istrate treatment. This study determine the cost and effectiveness 
of three different bisphosphonates (BP) in Mexico
Methods: The analysis was conducted using a Markov micro-
simulation model, comparing 3 different interventions: Intrave-
nously (IV) ibandronate 3mg injection every 3 months (IBD), 
oral weekly (OW) alendronate 70mg (ALD) and OW risedro-
nate 35mg (RSD) under the perspective of the Mexican Public 
Healthcare System. Target population was postmenopausal (PM) 
women > 50 years with or without prior fracture. The model has 
six health states: healthy (without prior fracture), hip, vertebral, 
forearm and humerus fracture and death. One million simula-
tions per intervention were generated in TreeAge® Pro Suit ‘09. 
Patients started in any health state, it was assumed that all of 
them received BP therapy for a maximum of 5 years. Only direct 
costs were accounted including drug acquisition and acute medi-
cal attention of FF. All costs are expressed in ‘09 dollars (USD). 
Unit cost and antifracture efficacy was derived from published 
literature. Outcome measures were: the type and frequency of FF 
avoided with each agent compared with non treatment, and qual-
ity-adjusted life years (QALY). Cost and efficacy were calculated 
taking into account persistence and compliance data. Determin-
istic sensitivity analysis was performed. 
Results: IV IBD reduces 92% the number of annual doses, in-
creasing persistence compared to OW BP was documented in 
80% of cases. Avoided fracture rate was higher with IV IBD (644 
per 10,000 patients Vs. 205 and 203 with ALD and RSD, respec-
tively) Total fracture incidence was reduced about 10% with IV 
IBD compared with OW BP (number needed to treat to avoid a 
fracture: 16 for IV IBD, 47 for RSD and 49 for ALD). Compared 
with OW BP, the use of IV IBD result in a gain of about 37 QALY 
per 1,000 patients. The incremental cost per QALY gained with 
IV IBD ranged from 9,898 USD (Vs. ALD) to 15,047 USD (Vs. 
RSD) 
Conclusions: IV IBD reduces the number of doses needed sig-
nificantly, leading to a higher adherence and reduced expected 
frequency of FF compared to OW BP. These results suggest that 
IV IBD is a cost-effective intervention for PM OP in Mexico.
Acknowledgement: This study was supported by an unrestricted 
grant from ROCHE Mexico
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P437 - EFFECT OF TWO-YEAR ALENDRONATE  
WITHDRAWAL AFTER FIVE YEARS OF TREATMENT 
AND RETREATMENT BENEFITS OF BISPHOSPHONATES 
IN PATIENTS WITH POSTMENOPAUSAL OSTEOPOROSIS 
M. Cokolic 1,*, M. Rakusa 1

1Department of Endocrinology and Diabetology, Internal Clinic, 
University Clinical Center, Maribor, Slovenia

Aims: With prospective study we evaluate: (1) long term ben-
efits of alendronate treatment after 24 months withdrawal and 
(2) re-treatment benefits using bisphosphonates for another 24 
months.
Methods: Six women with postmenopausal osteoporosis (T-score 
below -2.5 SD) were followed for nine years. At the enrolment, 
patients were 63 to 74 years old (mean: 67,8 years) and 12 to 17 
years (mean: 14 years) after the menopause. They were treated 
with alendronate (10 mg/d in Years 1-4 and 70 mg/w during Year 
5) in combination with 500 mg/d elemental calcium; in Years 6-7 
alendronate treatment was discontinued. In Years 8-9 five of them 
were treated with alendronate (70 mg/w with 5600 IU cholecal-
ciferol) in combination with 1000-mg elemental calcium and one 
was treated with ibandronate 150 mg/month and 1000 mg/d el-
emental calcium and 1000 IU vitamin D. Every second year, the 
BMD in the lumbar spine (L1-L4) and left hip was measured in all 
patients using DXA densitometry (Hologic Explorer). The serum 
levels of Ca, alkaline phosphatase and creatinine were measured 
every 6 months.
Results: In Years 1-5, BMD increased on average by 11.4% 
(range±) in the lumbar spine (L1-L4) and by 9.3% in the left hip. 
In Years 6-7, BMD increased in the lumbar spine by additional 
5.7%, but decreased on hip by 3.8%. In Years 8-9 BMD decreased 
in lumbar spine by 0.2%, but increased on hip by 2.8%. Levels 
of Ca, ALP and creatinine were within normal limits, during the 
entire period of 9 year follow-up; also, no clinical side effects were 
observed.
Conclusions: There were no residual effects of alendronate treat-
ment in two years follow-up after drug withdrawal. BMD in the 
spine region markedly increased after cessation of treatment, 
probably due to degenerative changes of the lumbar vertebra. Two 
years after restarting treatment, BMD in the hip region increased 
again. Results of our study indicate, that patients suffering from 
osteoporosis may need continuous bisphosphonate treatment 
combined with calcium and vitamin D substitution.

Disclosure of Interest: None Declared
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P438 - CLINICAL RISK FACTORS FOR RECURRENT  
FRACTURE AFTER HIP FRACTURE
C. S. Colon-Emeric 1,*, K. W. Lyles 1, C. F. Pieper 1, S. Boonen 2, 
G. Su 3, P. Mesenbrink 3, J. Magaziner 4, C. Bucci-Rechtweg 3, J. D. 
Adachi 5

1Duke University and VA Medical Center, Duke University, Dur-
ham, 3Novartis Pharmaceuticals Corporation, East Hanover, 
4School of Medicine, University of Maryland, Baltimore, United 
States, 2Department of Geriatric Medicine, Leuven University, 
Leuven, Belgium, 5Department of Medicine, St Joseph’s Health-
care - McMaster University, Hamilton, Canada

Aims: This retrospective analysis of the HORIZON-Recurrent 
Fracture Trial (RFT) aimed to identify clinical risk factors asso-
ciated with subsequent fracture after a low-trauma hip fracture 
and to determine whether these risk factors are different in sub-
jects treated with zoledronic acid (ZOL) compared with placebo 
(PBO).
Methods: In HORIZON-RFT, a randomized, placebo-controlled, 
double-blind trial, patients were randomly assigned to receive i.v. 
ZOL 5 mg or PBO within 90 days after surgical repair of low-
trauma hip fracture (n=2127) and annually thereafter. Univariate 
testing of the association of 13 clinical risk factors with subse-
quent fracture in PBO patients was completed, and a stepwise 
Cox proportional hazards model constructed (variables signifi-
cant at p<0.05). ZOL patients were added to the model, and treat-
ment-by-risk factor interactions tested.
Results: Overall, 19% of PBO patients and 12% of ZOL patients 
experienced a clinical fracture by 36 months. In univariate analy-
ses the following risk factors were significantly associated with 
subsequent fracture in PBO patients: female gender [Hazard Ra-
tio (HR) 1.99, 95% Confidence Interval (CI) 1.24-3.19]; age (1.04 
per year, 1.02-1.06); lower BMI (1.11 per kg/m2 decrease, 1.06-
1.15); lower creatinine clearance (1.015 mL/min decrease, 1.008-
1.024); baseline femoral neck T-score ≤-2.5 (1.66, 1.18-2.31); 
prior osteoporosis therapy (1.94, 1.11-3.37); fall risk factors (1.82, 
1.29-2.56); concomitant osteoporosis therapy (2.80, 1.94-4.05); 
and discharge to assisted or skilled living facility (1.80, 1.22-2.65). 
Patients in North America were significantly more likely (1.66, 
1.18-2.33), while patients in Eastern Europe were significantly 
less likely to fracture (0.40, 0.23-0.68). Race, history of fracture 
prior to the incident hip fracture, and serum calcium were not 
associated with subsequent fracture. In multivariate analyses, age, 
sex, BMI, concomitant osteoporosis therapy, and fall risk factors 
remained significant predictors of subsequent fracture; Eastern 
Europe was associated with significantly lower risk of subsequent 
fracture. There were no significant treatment by risk factor inter-
actions.
Conclusions: Risk factors for subsequent fracture may differ 
slightly from risk factors for incident fracture. ZOL does not ap-
pear to modify the risk associated with these factors.
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P439 - ENHANCED HEALING OF LATERAL FEMORAL 
NECK FRACTURES IN ELDERLY WOMEN WITH  
TERIPARATIDE: NEW THERAPEUTIC HORIZON
C. Corradini 1, 2,*, M. Macchia 2, E. Malagoli 2, C. Crapanzano 3, F. 
M. Ulivieri 4, D. Marchelli 4, C. A. Verdoia 1, 2

1Orthopaedic and Traumatologic Clinic, State University of 
Milan, 2Orthopaedic Unit I, 3Clinical Pathology Unit, AO Or-
thopaedic Institute G Pini, 4Nuclear Medicine Unit, Policlinico 
Foundation, Milan, Italy

Aims: In severe osteoporotic patients the osteosynthesis of proxi-
mal femoral fractures are often complicated by delayed union or 
mobilization of the implants. Recent researches on animal models 
have demonstrated that intermittent use of human parathyroid 
hormone (1-34) improves the healing process of diaphyseal frac-
ture. The objective of this study was to determine if teriparatide 
(TPTD) may enhance healing of lateral femoral neck fractures 
treated with intramedullary nails and prevent complications in 
osteoporotic women.
Methods: 31 compliant women between 60 and 94 years-old pre-
senting a lateral femoral neck fracture were recruited during hos-
pitalization on the basis of bone turnover markers, lumbar and 
contralateral femoral BMD measured by DXA, dorsal and lumbar 
standard x-rays. Then they were divided in two subgroups with-
out or with vertebral compression fracture (VCF). Both groups 
received 1g of calcium daily and 10.000 U.I. of cholecalciferol 
weekly from the first post-operative week. To the patients with 
VCF (TPTD group) a daily subcutaneous injection of 20 ug. of 
TPTD was administrated. All the patients repeated x-rays of af-
fected segment and bone turnover markers at 1,2,3,6 months from 
the begin of therapy. The recovery of pain symptoms through a 
self-reported visual analogue scale (VAS) and walking and quality 
of life collected in a questionnaire were also considered.
Results: All lateral femoral neck fracture were treated with in-
tramedullary nail by the same surgical equipe. In TPTD group 
more than one VCF in average was present. 25-OH vitamin D was 
under lower levels at admission but the supplementation deter-
mined a normalization. Between 1st and 3rd month only in TPTD 
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group bone alkaline phosphatase and osteocalcin peaked within 
the callus formation detected by x-rays. Osteocalcin remained 
still elevated at 6th month. Moreover earlier walking of TPTD 
group vs. control group was correlated to significant decrease of 
pain and increase of quality of life. At 6th month BMD was sig-
nificantly increased only in TPTD group while in control group 
two patients needed a re-operation, two were afflicted by delayed 
union and another two by VCF.
Conclusions: Enhanced healing of osteoporotic femoral fractures 
with stability of implants of osteosynthesis after TPTD assump-
tion opens new therapeutic horizon.
References: Kakar JBMR 2007; Corradini Osteoporos Int Suppl 2, 
S467, 2008; Glover Bone 2009
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P440 - COMPARISON OF TRANSDERMAL AND  
SUBCUTANEOUS TERIPARATIDE EFFECTS ON  
MARKERS OF BONE TURNOVER AND SAFETY IN  
POSTMENOPAUSAL WOMEN 
Y. Kenan 1, E. Kochba 1, M. Shahar 1, H. Gadasi 1, G. Levin 1, A. J. 
Foldes 2, S. Ish-Shalom 3,*, T. Matsumoto 4, R. Lindsay 5, C. Chris-
tiansen 6, R. Neer 7

1TransPharma Medical Ltd, Lod, 2Hadassah-Hebrew University 
Medical Center, Jerusalem, 3Metabolic Bone Diseases Unit, Ram-
bam Health Care Center, Haifa, Israel, 4Department of Medicine 
and Bioregulatory Sciences, University of Tokushima Graduate 
School of Medical Sciences, Tokushima, Japan, 5Internal Medi-
cine, Helen Hayes Hospital, West Haverstraw, 7Massachusetts 
General Hospital, Boston, United States, 6Nordic Bioscience, 
Herlev, Denmark

Aims: TransPharma has developed a system for transdermal (TD) 
delivery of teriparatide to alleviate the discomfort of subcutane-
ous (SC) injections and to improve acceptance and compliance. 
The aim was to compare the effects of TD 50, 80, and SC 20 µg 
teriparatide on biochemical markers of bone turnover and safety. 
Methods: A 3-month, randomized, multicenter study was con-
ducted in postmenopausal women with osteoporosis (mean±SD, 
age 65.1±6.8 yr). The transdermal delivery of teriparatide utilized 
radiofrequency ablation to create microchannels in the skin, al-
lowing rapid diffusion into the systemic circulation from a sub-
sequently-applied drug patch. The primary objective was percent 
change from baseline to day 96 in procollagen type I N-terminal 
propeptide (PINP), a marker of bone formation. Secondary ob-
jectives included changes from baseline in PINP and CTX (C-
terminal cross-linked telopeptide of type I collagen), a marker of 
bone resorption, at days 48, 72, and 96, and safety monitoring of 
TD compared with SC teriparatide.
Results: A total of 99/104 women (95.2%) completed the study, 
a withdrawal rate<5%. Bone markers were measured in 33, 31, 
and 36 women in the TD 50, 80, and SC 20 µg groups, respec-
tively. PINP and CTX increased significantly from baseline (Ta-
ble). No clinically significant differences across study groups or 
time were observed for hypercalcemic, dermatologic, or other 
adverse events (AEs). The number of patients with predose and 
4,6,8 hours postdose serum total calcium levels exceeding the up-

per limit of normal in the TD50, TD80, and SC20 groups were 
7 (20.6%), 9 (28.1%), and 14 (38.9%), respectively. Four severe 
AEs were determined by investigators to be unrelated to study 
treatment: 1/34 (2.9%, screening AE), 2/34 (5.9%), 1/36 (2.8%) in 
TD50, 80 and SC20 groups, respectively. 

Table: Time course of PINP and CTX median percent change 
from baseline by treatment group
 Baseline

(Median µg/L)
Day 48
(%)

Day 72
(%)

Day 96
(%)

PINP TD50 51.6 53‡ 71‡ 88‡c

TD80 43.4 83‡ 122‡ 172‡

SC20 47.0 83‡ 88‡ 150‡

CTX TD50 0.432 29†a 34‡a 53‡b

TD80 0.351 72‡ 99‡ 116‡

SC20 0.392 11*a 34‡b 79‡

*P=0.0029, †P=0.0002, ‡P<0.0001 vs. baseline; aP<0.001; bP<0.01; 
cP<0.05 vs. TD80

Conclusions: Teriparatide was well tolerated by all groups. 
Transdermal teriparatide 50 and 80 demonstrated significant in-
creases in PINP and CTX, similar to subcutaneous 20 teriparati-
de.
Acknowledgement: Funded by Eli Lilly and Company
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P441 - ASSOCIATION OF VITAMIN B-12 AND FOLIC ACID 
LEVELS WITH THE FEMUR BONE MINERAL DENSITY IN 
OLDER MEN 
H. Doruk 1, I. M. Naharci 1,*, E. Bozoglu 1, A. T. Isik 1, S. Kilic 2

1Gerıatrics, 2Epidemiology, Gulhane School of Medicine, Ankara, 
Turkey

Aims: The prevalence of osteoporosis and osteoporotic fractures 
are expected to increase dramatically in coming years as men live 
longer. Accumulating evidence suggests that deficiencies of vita-
min-B12 and folic acid may be associated with osteoporosis1-2. 
However, data indicating the protective levels of vitamin-B-12 
and folic acid for bone mineral density of older men is limited 
and therefore examined in the present study.
Methods: One hundred eighty two consecutive older men (mean 
age 77.30±6.97) were enrolled to the study. Exclusion criteria 
included conditions known to cause osteoporosis (hypogonad-
ism, chronic steroid use and etc.), bilateral hip arthroplasties, 
inability to ambulate independently, and current treatment with 
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bisphosphonates, calcitonin, calcium or D vitamin. Biochemical 
analyses were performed on serum including vitamin B12 (pg/
ml) and folic acid (ng/ml). The bone mineral density (BMD) was 
measured at the hip by dual energy x-ray absorptiometry (DXA). 
Mean BMD measures were estimated for three categories of vita-
min B-12 (<200, ≥200 - ≤400, >400 pg/ml) and folic acid (<5, ≥5 
and ≤10, >10 ng/ml).
Results: Osteoporosis and low-bone mineralization observed 
in 31 (17.0%), and 109 (59.9%) patients, respectively. Levels of 
vitamin B-12 higher than 400 pg/ml were mild associated with 
femur total BMD and T-score, respectively (p=0.045, p=0.049). 
This level for vitamin B-12 did not show statistical significance 
with femur neck BMD and T-score. There were no significant dif-
ferences in BMD and T-score for femur total and neck according 
to the vitamin B-12 levels of<200 and ≥ 200 pg/ml - ≤ 400 pg/ml. 
No differences were observed in total femur BMD and T-score 
among the three categories for folate levels. In addition, femur 
neck BMD and T-score were not different according to folate lev-
els. 
Conclusions: The data suggest that vitamin B-12 of > 400 pg/ml 
is associated with increased hip density in older men. Our opin-
ion is that high vitamin B-12 level is needed to preserve of BMD 
in older men. Further studies on bone health are required to ex-
plore the underlying mechanisms.
References: 1. Cagnacci A et al, Bone 2003;33:956; 2. Tucker KL 
et al, J Bone Miner Res 2005;20:152.

Disclosure of Interest: None Declared

P442 - SHORT TERM EFFECT OF STRONTIUM RANELATE 
ON BIOCHEMICAL PARAMETERS OF CALCIUM  
METABOLISM IN POSTMENOPAUSAL WOMEN WITH 
PRIMARY HYPERPARATHYROIDISM
R. Del Fiacco 1,*, E. Romagnoli 1, L. Carlucci 1, S. Minisola 1

1Department of Clinical Sciences, University “Sapienza” of Rome, 
Rome, Italy

Aims: We previously showed a potential “in vivo” agonist effect 
of Strontium Ranelate (SrR) on renal and parathyroid Calcium 
Sensing Receptor (CaSR) in postmenopausal (PM) women with 
osteoporosis (OP)1. This study aimed to evaluate short term effect 
of SrR on biochemical parameters of calcium (Ca) metabolism in 
PM osteoporotic women with primary hyperparathyroidism.
Methods: 14 female patients (mean age 66.5±7.2 years) were 
treated with SrR 2 gr/day together with 1 g/day of calcium and 
800 UI/day of cholecalciferol. Metabolic studies were performed 
at baseline (B) and following 7 and 30 days (d) of treatment, while 
on a controlled diet. A fasting blood sample was taken to meas-
ure serum (s) total (Ca) and ionized (Ca++) calcium, phospho-
rus (P), creatinine (Cr), and intact parathyroid hormone (PTH). 
The patients also underwent both a 24h and a 3h fasting morning 
urinary collection to determine Ca and Cr. The following indi-
ces were calculated: the clearance Ca/clearance Cr (ClCa/ClCr) 
ratio, and the calcium excretion per 100 ml of GFR (mg/dL 
GFR)(CaEx). The patients were then operated on and a parathy-
roid adenoma was found in all the cases.

Results: Mean sCa++ values significantly decreased at all time 
points in respect to B (B: 1.41±0.07 mmol/L vs. 7-d: 1.38±0.07 
and 30-d: 1.34±0.07, both p<0.01). Concomitantly, serum P pro-
gressively increased (B: 3.05±0.34 mg/dl vs. 7-d: 3.14±0.32, p=ns; 
30-d: 3.35±0.37 vs. B, p<0.01). No significant changes were found 
as far as serum PTH levels were concerned (B: 79±39 pg/ml; 7-
d: 81±43; 30-d 74±32); however, in 10 patients the values at 30-d 
were lower than the basal ones. Urinary Ca significantly increased 
considering both the CaEx (7-d: 0.180±0.09 and 30-d: 0.187±0.1 
vs. B: 0.139±0.09, both p<0.05), and the ClCa/ClCr ratio (24h 7-d: 
0.026±0.009 and 30-d: 0.023±0.009 vs. B: 0.019±0.007, p<0.001 and 
p<0.05 respectively; 3h 7-d: 0.017±0.009 and 30-d: 0.018±0.009 vs. 
B: 0.012±0.008, p<0.05 and p<0.01, respectively).
Conclusions: All these short-term metabolic changes are compat-
ible with a possible agonist effect of SrR on CaSR at renal levels. 
The effect on CaSR of parathyroid cells could be partly masked by 
the functional autonomy of the adenoma.
References: 1 Del Fiacco R et al, Bone 44(S2):S442, 36th Euro-
pean Symposium on Calcified Tissues
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P443 - STUDY OF RALOXIFENE TREATMENT ON THE 
BONE’S MICROARCHITECTURE OF POSTMENOPAUSAL 
OSTEOPOROTIC WOMEN
M. Laroche 1,*, V. Delagnes Charasson 2, A. Beck 3

1Rheumatologia, University Hospital, 3Spatial Medecine, Medes, 
Toulouse, 2Medical Affairs, Pierre Fabre Medicament, Castres, 
France

Aims: The antifracture efficacy of Raloxifene shows a weak corre-
lation with its densitometric effect. Apart from its anti-resorptive 
action and its bone mass preservation effect, does this product act 
favourably on bone architecture parameters? The aim of this pilot 
open trial is to observe the effect of Raloxifene on bone microar-
chitecture parameters assessed in vivo by 3D-Computed tomog-
raphy at tibia and radius level.
Methods: Inclusion criteria: women between 55 and 70 years old, 
postmenopausal for at least one year and having suffered from 
non-fracture osteoporosis defined by T-score<-2.5 at vertebral or 
femoral neck level. 
Exclusion criteria: secondary osteoporosis, prior use of Hormone 
Replacement Therapy during menopause, SERM, bisphospho-
nate, calcitonins or strontium ranelate.

Daily administration of Raloxifene (60 mg) over a period of 12 
months. No vitamin-calcium supplementation.
Tests carried at M0 and at M12:

 - determination of bone microarchitecture parameters at dis-
tal radius and tibia level by HR-pQCT (Xtreme CT, Scanco Medi-
cal AG, Bruettisellen, Switzerland): BV/TV, Tb/th, Tbn, Tbsp, 
Cth, Mean Density, Trabecular Density, Compact Density

 - measurement of Bone Mineral Density at vertebral column 
and neck of femur level 

 - test to determine serum CTX concentration 
Statistical analyses: T-tests
Results: 16 patients were included: mean age was 59.2±2.4. Base-
line T-scores were – 2.8±0.6 for vertebral column and – 2.2±0.7 
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for neck of femur. 13 patients were examined one year later with 
an interpretable QCT results. After one year of Raloxifene treat-
ment, we noted a significant increase in radius trabecular bone 
thickness: + 2% (p: 0.04), an increase in radius cortical bone 
thickness: + 1.8± (p: 0.003) (thickness of tibia cortical has also 
increased by + 1.9±, although this increase is not significant (p: 
0.06)), a greater mean tibial bone density: + 2% (p: 0.01), a greater 
radius compact density: + 0.7± (p: 0.01). The other parameters 
have not been significantly changed. Furthermore, we found a 
2.4% increase in BMD at vertebral level (p: 0.001) and a 22% CTX 
drop (p:0.008) 
Conclusions: In osteoporotic 60-year-old women, Raloxifene 
preserves the bone architecture by improving certain micro-
structural parameters at peripheral bone level.
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P444 - EFFECT OF ZOLENDRONIC ACID IN TREATMENT 
OF POSTMENOPAUSAL WOMEN WITH OSTEOPOROSIS
V. Povoroznyuk 1,*, N. Grygorieva 1, V. Vayda 1, N. Dzerovych 1, 
N. Balatska 1

1Institute of Gerontology AMS Ukraine, Kyiv, Ukraine

Aims: Zolendronic acid is a new bisphosphonate used for treat-
ment of postmenopausal osteoporosis. We have based our find-
ings on results of intravenous infusions of zoledronic acid in 103 
cases, 13 of which – secondary. The aim was to determine the ef-
ficacy and safety of intravenous infusions of zoledronic acid, and 
effects on vertebral pain, bone mineral density (BMD) in post-
menopausal women with osteoporosis.
Methods: 41 postmenopausal women with osteoporosis aged 
49-83 years were examined: average age – 65.90±0.76 years, av-
erage height – 159.23±0.67cm, mean body mass – 67.84±1.25 
kg. Evaluation of pain syndrome and life quality was made with 
questionnaires. BMD was determined with Dual-energy X-
ray absorptiometer “Prodigy” (GE Medical systems). 5 mg of 
zoledronic acid (Novartis) was administrated by intravenous 
injection. During the complex treatment patients received 1 
tablet of calcium combined medicine (Calcium – 500 mg, Vit. 
D – 400 IU) 2 times a day during 12 months. Examination was 
performed before and after three, six, nine and twelve months 
of treatment course.
Results: A reliable decrease of vertebral pain syndrome by visual 
analogue scale was observed up to nine months. The pain syn-
drome increased up to twelve months. However, the given index 
was lower than before treatment (insignificant changes). Accord-
ing to EuroQol 5D scale, life quality significantly improved. BMD 
of spine significantly increased in comparison with indexes be-
fore treatment after three (t=5.68; р<0.00), six (t=4.88; р<0,00), 
nine (t=7.59; р<0,00) and twelve (t=5.55; р<0,00) months. The 
BMD of femur (total) increased significantly after three (t=4.76; 
р<0.00), six (t=8.06; р<0.00), nine (t=2.36; р=0.03) and twelve 
(t=2.60; р=0.02) months. Dynamics of BMD were 6.48%, 8.57% 

on lumbar spine and 2.75%, 3.15% on femur (total) at six and 
twelve months, accordingly. The BMD of forearm increased con-
siderably after three (t=4.70; р<0.00) and twelve (t=2.30; р=0.004) 
months. BMD of total body significantly increased after three 
(t=2.65; р=0.01), six (t=3.31; р=0,003), nine (t=5.53; р<0,00) and 
twelve (t=2.83; р=0.01) months.
Conclusions: Intravenous infusions of zoledronic acid (5 mg) 
were shown to be effectively increasing BMD, decreasing pro-
nounced vertebral pain syndrome and improving life quality in 
postmenopausal women with osteoporosis.
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P445 - DOES SOCIOECONOMIC FACTORS INFLUENCE 
THE PERSISTENCE IN USE OF ALENDRONATE?  
A NATIONWIDE REGISTER STUDY IN NORWAY
H. M. Devold 1,*, K. Furu 2, 3, S. Skurtveit 2, 3, A. Tverdal 2, J. A. 
Falch 1, A. J. Sogaard 1, 4
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Aims: To examine the influence of socioeconomic factors on 
persistence of alendronate drug treatment against osteoporosis 
among 40-79 years old in incident users in Norway during 2005-
2008.
Methods: Data from patients who were 40-79 years and received 
alendronate in 2005, both weekly and daily dosing, were re-
trieved from the Norwegian Prescription Database (NorPD). The 
NorPD covers the total population of Norway. We included only 
patients who did not receive medication against osteoporosis in 
2004. Information about marital status, education and income 
from Statistics Norway was linked to our data. Medical posses-
sion ratio (MPR) was used to measure persistence to alendronate 
therapy. The ratio for each patient in this study was calculated as 
the number of dispensed DDD, divided by the number of days 
each patient was included in the study. A patient was persistent if 
MPR ≥ 80±. Mean and standard deviations were used as descrip-
tive statistics. Odds ratios with 95± confidence intervals were es-
timated by logistic regression. The level of significance was set to 
p<0.05.
Results: The total study population included 6326 patients (88.5± 
women). Mean age, both genders taken together, was 66.5 years. 
One year (365 days) after the first dispensation of alendronate 
62.5± were persistent (MPR>80%), two and three years after the 
first dispensation of alendronate 55.9± and 51.1± were persistent, 
respectively. Of all the patients 50.2± was persistent throughout 
the 4 year study period. A higher proportion of persistent patients 
was found in those exclusively using alendronate once a week (70 
mg) than in those using these drugs daily (10 mg) (p<0.001). In-
creasing age was a predictor of being a persistent alendronate user 
(OR70-79=1.38 (95± CI 1.20-1.58 with 40-49 years as reference). 
Being of male sex compared to female ORmale= 0.85 (95± CI 0.73-
1.00), and being divorced compared to being married ORdivorced= 
0.85 (95± CI 0.76-0.96), reduced the odds of being persistent.
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Conclusions: More than half of the study population was persist-
ent throughout the four year study period. The most important 
factors for being persistent were increasing age, being married 
and being female. Income and education did not influence per-
sistence.
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P446 - SPINE DEFORMITY INDEX SCORES ARE  
NEGATIVELY ASSOCIATED WITH THE FUNCTIONAL 
OUTCOME AFTER HIP FRACTURE IN WOMEN
M. Di Monaco 1,*, F. Vallero 1, G. Franza 2, R. Di Monaco 3, R. 
Tappero 2

1Osteoporosis Research Center, 2Division of Physical Medicine 
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Aims: Vertebral fractures are associated with increased mortality, 
reduced quality of life, and a significant decline in ability to func-
tion in activities of daily living. Our aim was to assess the asso-
ciation between prevalent vertebral fractures and the functional 
recovery after a fracture of the hip in older women.
Methods: We evaluated 180 hip-fracture women admitted con-
secutively to our Physical Medicine and Rehabilitation division. 
A total of 16 of the 180 women were excluded from the study, be-
cause their hip fracture was caused by major trauma or cancer af-
fecting the bone, or because they died or were transferred to other 
hospitals during in-patient rehabilitation. The final study sample 
included 164 women aged 80.3±6.8 (mean±SD) years. Function-
al evaluation, both at rehabilitation admission and at discharge 
from the rehabilitation hospital, was assessed by using the Barthel 
index Lateral view radiographs of the spine were taken 20.0±5.1 
days (mean±SD) after fracture occurrence. For each vertebra, the 
extent of fracture deformation was graded by Genant’s method. 
To obtain a summary measure of the vertebral fracture status of 
the spine, we calculated the spinal deformity index (SDI) by sum-
ming the fracture grades of all vertebrae (T4 to L4).
Results: In the 164 women, the median SDI score was 2 (inter-
quartile range=0 to 3; total range=0 to 18). At a Spearman rank 
test we observed a significant negative correlation between SDI 
scores and Barthel Index scores at discharge from rehabilitation 
(r=-0.23; p=0.003). The association between SDI and Barthel in-
dex scores was confirmed (p=0.039) after adjustment for eight 
potential confounders: age, cognitive impairment, pressure ul-
cers, neurologic impairment, infections during the stay length, 
Barthel index scores at admission to rehabilitation, length of stay 
in hospital, and serum levels of 25-hydroxyvitamin D. Similarly, 
multiple regression showed a significant negative association 
between SDI scores and increase in Barthel Index scores during 
rehabilitation (p=0.012). The panel of prognostic factors we in-
cluded in multivariate analysis accounted for 62% of the variance 

in the Barthel index scores at discharge from rehabilitation and 
43% of its increase during rehabilitation.
Conclusions: We conclude that the spine deformity index score, 
i.e., a summary measure of the burden of prevalent vertebral frac-
tures, was negatively associated with the functional recovery in 
activities of daily living after hip-fracture in women.
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P447 - OSTEONECROSIS OF THE JAWS  
BISPHOSPHONATE RELATED: PERSONAL EXPERIENCE
L. Vuolo 1,*, S. Ferrara 2, C. Di Somma 1, 2, E. Guerra 1, P. Contaldi 
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1Endocrinology and Oncology, 2Oral and Maxillofacial Surgery, 
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Aims: Osteonecrosis of the jaws (ONJ) represents a rare adverse 
effect associated with the use of bisphosphonates (bisphospho-
nates related ONJ: BRONJ) Aim of this study was to report our 
personal experience regarding patients admitted at the Depart-
ment of Oral and Maxillofacial Surgery for maxillofacial pathol-
ogy between June 2008 and September 2009.
Methods: The reference population included all patients admit-
ted at the Department of Oral and Maxillofacial Surgery. These 
patients were evaluated by a team of specialists from the Depart-
ments of Maxillofacial Surgery and of Endocrinology in order to 
identify cases of BRONJ based on: i) exposed bone in the maxil-
lofacial region that has persisted for more than 8 weeks, ii) history 
of current or previous BPs therapy, iii) no history of radiation 
therapy to the jaws
Results: We found 14 patients with ONJ over a total population 
of 3000 subjects with oral diseases: 7 women (60.1 ±6.0 yrs) and 
7 men (66.1±2.5 yrs). Thirteen (92.8%) received intravenous BPs 
(10 zoledronate, 3 pamidronate followed by zoledronate) for 
the treatment of cancerous conditions. Only 1 woman (7.2%) 
received oral BP (alendronate) for the treatment of osteoporo-
sis. The mean duration of treatment with BP i.v. was 46.5±7.0 
months and in particular for the zoledronate was 40.8±7.2 
months. The duration of treatment with alendronate in patients 
with osteoporosis was 84 months. Of the 13 patients with tumor 
(92.8%), 12 referred previous chemotherapy (92%), 5 corticos-
teroid therapy (38.5%), 4 radiotherapy (30.8%). Among women 
with breast cancer (6), 4 had received tamoxifen, 2 received ex-
emestane as adjuvant therapy. Previous dental procedures and / 
or oral diseases were in 78.6% of cases. In particular, 9 patients 
had undergone tooth extraction, 1 patient had undergone dental 
implants, 1 patient was suffering from periodontal disease, no 
data were available to regard for the remaining 3 patients. None 
of the patients was alcohol consumer, 8 patients were smokers 
(57.1%). Seven patients (50%) were affected by cardiovascular 
disease .
Conclusions: Thus, multidisciplinary evaluation and follow-up 
in patients treated with BPs, particularly cancer patients, should 
be performed on a regular basis, in order to monitoring the risk 
ONJ and eventually providing appropriate treatment.
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P448 - PERCUTANEOUS VERTEBROPLASTY FOR  
OSTEOPOROTIC COMPRESSION FRACTURES IN  
POSTMENONPAUSAL WOMEN TREATED WITH PTH 
1-84: EFFICACY AND EVALUATION OF SHORT-TERM 
OUTCOMES
J. Diaz De Atauri 1,*, H. Mhaidli 1, A. Montesdeoca 1, J. A. Lorenzo 

1, T. Fernández 1

1Spine Unit, Hospital Universitario de Gran Canaria Dr. Negrin, 
Las Palmas de Gran Canaria, Spain

Aims: Percutaneous polymethylmethacrylate vertebroplasty 
(PPV) is indicated in some patients with osteoporotic vertebral 
compression fractures characterized by debilitating pain that 
lasts for weeks or months. In addition, incidence of re-fractures 
or new fractures has been reported after PPV. Several drugs have 
effectiveness to prevent these events. PTH 1-84 is an anabolic 
drug that has demonstrated efficacy on fracture risk reduction in 
postmenopausal osteoporotic women with high risk of fracture 
(HRF). Our purpose is determinate the efficacy of PTH 1-84 in 
reducing risk of fracture and pain and increasing quality of life 
after PPV.
Methods: This study was undertaken to report the clinical ex-
perience with PPV using PTH 1-84 treatment for a group of 
postmenopausal osteoporotic women. Over 6 months, 4 patients 
were treated at 4 vertebral segment levels with PPV and PTH 1-
84 after PPV treatment. Follow-up was performed at 1, 3 and 6 
months after PPV and PTH 1-84 treatment initiation. PTH 1-84 
efficacy was measured by appearance of new fractures confirmed 
by radiography. Visual analogical scale (VAS), Oswestry disability 
questionnaire and SF-36 were administrated to all patients before 
PTH 1-84 treatment and at 1, 3 and 6 months. Patients underwent 
follow-up x-rays at 1, 3 and 6 months and vertebral body collapse, 
adjacent or new vertebral fracture and polymethylmethacrylate 
(PMMA) leakage.
Results: The age mean was 73,5 (67-81), the Baseline VAS: 8,62, 
baseline Oswestry: 52 and baseline SF-36:47; VAS value at 1 
month: 1,75. There have not been taken other 1 month follow-up 
questionnaires. VAS (3 month): 2,25, Oswestry (3 month): 49,75, 
SF-36 (3 month): 44,75, VAS value (6 month): 2,75, Oswestry (6 
month): 47,25, SF-36 (6 month): 50,25. No PMMA leakage was 
observed in the radiologic studies and just a sole new vertebral 
fracture was diagnosed during the 6 months follow-up. The four 
patients showed their satisfaction with the procedure and they 
did not manifest any complain, wound discomfort or any other 
complication with the vertebral augmentation.
Conclusions: In our study population PPV and PTH 1-84 have 
demonstrated efficacy for the relief of pain and disability after os-
teoporotic vertebral compression fractures.

Disclosure of Interest: None Declared

P449 - PRIMARY HYPERPARATHYROIDISM AND  
PREGNANCY: A CASE REPORT AND REVIEW OF THE 
LITERATURE
I. Dicembrini 1,*, M. L. De Feo 1, M. L. Brandi 2, F. Tonelli 3,  
P. D’Onofrio 4, G. Leoncini 2, F. Franceschelli 2

1clinical pathophysiology, 2Unit of Metabolic Bone Diseases, 
3Surgery Unit, University of Florence, 4Anesthesia Unit, Obstet-
rics and Gynecology Clinic, Florence, Italy

Aims: Introduction: The exact incidence primary hyperparathy-
roidism (PH) during pregnancy is unknown . This condition 
poses a significant danger in relation to maternal (nephrolithi-
asis, pancreatitis, coma) and fetal complications (sudden death, 
miscarriage, preterm birth, intrauterine growth restriction, low 
birth weight and neonatal hypocalcemia).
Methods: Case report: A 28-year-old Caucasian woman was hos-
pitalized at the 20th week of pregnancy, after detection of hyper-
calcemia in routine blood exams performed for mild abdominal 
cramps. Fetal ultrasounds showed an intrauterine pregnancy 
with appropriate fetal growth and normal amniotic fluid. Serum 
calcium level was 13.2 mg/dl, ionized calcium was 6.63 mg/dl at 
pH 7.4, serum phosphorus was 2.4 mg/dl, intact PTH level was 
209 ng/L (n.v. 10-70). Her urinary calcium excretion was elevated 
with a value of 634 mg/24 h. Familial anamnesis revealed a ma-
ternal grandfather died for a jaw tumor. Calcitonin, tireoglobulin, 
neuron-specific enolase, cromogranin A, urinary catecholamines, 
and pituitary hormones (TSH, GH, ACTH) were performed with 
normal results. DNA analysis for ret gene (MEN 2a) and MEN1 
gene were performed with negative results. A study of the par-
ents revealed absence of primary hyperparathyroidism and ra-
diological jaw alterations. Intravenous 0.9% Nail hydratation 
was infused with only limited success regarding hypercalcemia 
correction. An ultrasound of the neck identified a nodular lesion 
suspect for parathyroid adenoma (8x9 mm). At 22 week of preg-
nancy she underwent a minimally invasive paratiroidectomy and 
the adenoma was completely removed. The intraoperative serum 
PTH decreased from 150 ng/L to 17 ng/L after removal.
Results: Results: Oral replacement therapy with calcium chloride 
and magnesium supplementation was started. A progressive re-
duction of calcium levels followed in the immediate postsurgical 
course was documented. The patient remained normocalcemic 
through the remainder of pregnancy. She delivered a viable, 
healthy male with Apgar score of 8 at 1 minute and 9 at 5 minutes 
without evidence of neonatal hypocalcemia. Normal growth has 
been documented in the six moth following birth.
Conclusions: This case report confirms that surgical removal of 
a parathyroid adenoma is a safe therapeutic option in the second 
trimester of pregnancy. Evidence-based guidelines are needed to 
assist clinicians in earlier recognition of hypercalcemia, screening 
of genetic syndromes associated with PH and precocious clinical 
management.
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P450 - THE ROLE OF THE COMPLEX REHABILITATION  
PROGRAM FOR OLD PATIENTS WITH KNEE OA IN 
AMELIORATION THE PAIN AND THE DISABILITIES
D. M. I. Dimulescu 1, G. I. Chiriti 1,*, G. Mologhianu 1

1Rehabilitation, University of Medicine “Carol Davila”, Bucharest, 
Romania

Aims: The purpose of this study was to assess the efficiency of 
a program of physical and kinetics rehabilitation for elders with 
knee osteoarthritis in improving the pain, the physical impair-
ments and the disabilities.
Methods: This study was performed in The National Institute of 
the Physical Rehabilitation, Bucharest and consisted of two groups: 
study group 1 and control group 2, each with 45 patients (males 
and females), of different ages (>60 years) with knee osteoarthritis. 
Distinction between the two groups was made based on the treat-
ment applied: the control group(group 2) included patients has 
received drugs treatment and physical treatment, the study group 
(group 1) included patients has associated drugs, physical treat-
ment and kinetotherapy. The clinical and functional parameters 
assessed were: pain, physical impairments (included: muscular 
strength, static disorders and mobility of knee) and disabilities 
(included: Tinetti Gait Scale, ADL 24 and movement capacity). 
We also used the scales: visual analog scale (VAS), Tinetti Gait 
Scale, Tinetti Balance Scale, ADL 24.
Results: After the physical- kinetics program, the scores for func-
tional parameters recorded improvements as follows: pain- 45,7% 
(group 1) and 41,4% (group 2); physical impairments: muscular 
strength- 14,6% (group 1), without improving by group 2, static 
disorders- 25,3% (group 1) and 16,5% (group 2), mobility of knee- 
39,4% (group 1) and 29,7% (group 2); disabilities: Tinetti Gait 
Scale- 37,8% (group 1) and 28,3% (group 2), ADL- 56,5% (group 
1) and 45,4% (group 2), movement capacity- 52,9% (group 1) and 
43,7± (group 2).
Conclusions: Improvement of pain, physical impairments and 
disabilities for the study group, has received drugs and recovery 
treatment, certifies the efficacy of the rehabilitation program- 
physical treatment and kinetotherapy- for the older patients suf-
fering from knee osteoarthritis.

Disclosure of Interest: None Declared

P451 - INCREASING THE QUALITY OF LIFE AT THE  
PATIENTS WITH HIP OA – EFFECT OF THE  
KINETOTHERAPY BASED ON POSTURAL THERAPY
D. M. I. Dimulescu 1,*, G. I. Chiriti 1

1Rehabilitation, University of Medicine “Carol Davila”, Bucharest, 
Romania

Aims: The purpose of this study was to assess the efficiency of a 
rehabilitation program including postural therapy, in increasing 
the quality of life at the patients with hip OA.
Methods: This study was performed in The National Institute 
of the Physical Rehabilitation, Bucharest and consisted of two 
groups: study group 1 and control group 2, each with 30 pa-
tients (males and females), of different ages (40-70 years: mid-
dle age- 58,26 years for the study group and 58,93 years for the 

control group) with hip osteoarthritis. Distinction between the 
two groups was made based on the treatment applied: the control 
group(group 2) included patients has received drugs treatment, 
physical treatment: ET, TT and KT; the study group (group 1) 
included patients has associated postural therapy as part of kine-
totherapy. The clinical and functional parameters assessed were: 
pain, physical impairments (included: muscular strength, static 
disorders and mobility of hip), depression, disabilities (included: 
disorders of the gait and movement capacity), decreasing of drugs 
consumption, self evaluation of the health state. We also used 
the scales: visual analog scale (VAS), HAM-D Scale, D´Aubigné 
Scale, ADL 24.
Results: After the physical- kinetics program, the scores for func-
tional parameters recorded improvements as follows: pain- 52,4% 
(group 1) and 39,5% (group 2); physical impairments: muscular 
strength- 16,2% (group 1) and 9,7% (group 2), static disorders- 
23,6% (group 1) and 14,9% (group 2), mobility of hip- 41,8% 
(group 1) and 32,6% (group 2); depression- 31,3% (group 1) and 
23,8% (group 2), disabilities: ADL- 56,7% (group 1) and 47,4% 
(group 2), D´Aubigné Scale- 42,1% (group 1) and 33,7% (group 
2), movement capacity- 51,8% (group 1) and 42,5± (group 2), 
decreasing of drugs consumption- 41,4% (group 1) and 29,5% 
(group 2), self evaluation of the health state- 51,5% (group 1) 
and 37,9% (group 2), quality of life- 41,2% (group 1) and 31,8% 
(group 2).
Conclusions: The superior results obtained for patients with hip 
OA from the study group (emphasizing on postural therapy in-
side the recovery program), argues the efficiency of this therapy’s 
application in increasing the quality of life.
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P452 - BONE MINERAL DENSITY AND BONE TURNOVER 
MARKERS AFTER ONE-YEAR TERIPARATIDE  
TREATMENT IN KOREAN POSTMENOPAUSAL WOMEN 
WITH OSTEOPOROSIS
H. Oh 1,*, W. Choi 2, H. CHOI 3, J. KIM 4, S. Lim 5, I. JOO 1

1Family Medicine, College of Medicine, Cheil General Hospital, 
Kwandong University, 2Internal Medicine, Hanyang University, 
3Gynecology, Sanggye Paik Hospital, 4Gynecology, Seoul Na-
tional University, 5Internal Medicine, Yonsei University, Seoul, 
Republic of Korea

Aims: Recombinant teriparatide, a bone anabolic agent, is known 
to result in a net positive bone balance and reduce vertebral and 
nonvertebral fracture incidence. The objective of this study was 
to evaluate the changes of bone mineral density (BMD) and bone 
turnover markers after one-year teriparatide treatment in Korean 
postmenopausal women with osteoporosis.
Methods: The enrolled postmenopausal women with osteoporo-
sis were administered teriparatide 20 μg/day injection for one 
year. BMD at the lumber spine and the hip were measured at 
baseline and after one year by dual-energy X-ray absorptiometry. 
Also, serum bone turnover markers, such as osteocalcin, C-tel-
opeptide of collagen cross-links (CTX), and alkaline phosphatase 
were measured at baseline and after one year.
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Results: Lumbar spine BMD increased from baseline (4.4%, 
p<0.01), but femoral neck BMD decreased from baseline (-9.7%, 
p<0.05). Bone turnover markers, such as osteocalcin (148.5%), 
CTX (67.6%), and alkaline phosphatase (56.7%) increased from 
baseline (p<0.001 for all).

Conclusions: One year of teriparatide treatment significantly in-
creased lumbar spine BMD and bone turnover markers in Korean 
postmenopausal women with osteoporosis. The large-populated 
prospective study with longer administered period will be needed 
in the future.

Disclosure of Interest: None Declared

P453 - OSTEOPOROSIS RISK FACTORS AND PRACTICES: 
A SURVEY OF JORDANIAN WOMEN
S. Omran 1,*, L. AbushaKha 2

1Faculty of Nursing/Head of Adult Health Department, 2Faculty 
of Nursing/Dept. Of Maternal-Child Health, Jordan University of 
Science and Technology, Irbid, Jordan

Aims: Aim: The aim of this study was to explore oste-
oporosis (OP) risk factors among Jordanian women. 
Background: Osteoporosis (OP) is a chronic complex health 
problem for millions of women worldwide, 80% of whom are 
postmenopausal women. Unless prevented or treated, this silent 
disease will continue to limit both the quantity and quality of life 
of many older women and significantly add to the health care cost 
for this group.
Methods: A sample of Jordanian women in different settings in 
Jordan (N=192; mean age=43years). The study was descriptive 
and data were collected over a two month period in 2005 with the 
use of a self-administered questionnaire.
Results: Although women reported having a diet high in calcium, 
and did not smoke, the majority (68%) did not exercise and con-
sumed a large amount of caffeine.
Conclusions: There is an overwhelming need for more public 
education and for wider dissemination of information about 
OP prevention, and treatment with special attention to targeting 

younger women to improve women’s health early on and halt the 
progression of this silent disease.
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P454 - ALENDRONATE WITH ALFACALCIDOL YIELDS 
GREATER EFFECTIVENESS THAN MONOTHERAPY 
WITH ALENDRONATE IN POSTMENOPAUSAL ELDERLY 
PATIENTS WITH OSTEOPOROSIS: RESULTS FROM THE 
JOINT-02 RANDOMIZED CONTROLLED TRIAL
H. Orimo 1,*, T. Nakamura 2, M. Shiraki 3, H. Ohta 4, M. Fukunaga 

5 and A-TOP Research Group
1Health Science University, Yamanashi, 2Orthopaedics Depart-
ment, University of Occupational and Enbironmental Health, 
Fukuoka, 3Department of Internal Medicine, Research Institute 
and Practice for Involutional Diseases, Nagano, 4Department of 
Obstetrics and Gynecology, Tokyo Women’s Medical University, 
Tokyo, 5Kawasaki Medical School, Okayama, Japan

Aims: Japanese Osteoporosis Intervention Trial-02 (JOINT-02) 
was conducted to clarify effectiveness of alendronate with alfacal-
cidol for postmenopausal women with osteoporosis.
Methods: We established the A-TOP research group within the 
Japan Osteoporosis Society to confirm the clinical significance of 
concurrent use of osteoporotic drugs. JOINT-02, our second pro-
tocol started in 2003, was conducted to evaluate the effectiveness 
of the most frequent combination therapy at that time in Japan. 
Subjects were postmenopausal osteoporosis patients nationwide 
with a high risk of fractures, randomly allocated between the 
monotherapy group (alendronate, 5mg/day) and the combination 
therapy group (alendronate, 5mg/day; alfacalcidol, 1 µg/day). 
They were observed at baseline and at 6-month intervals for 2 
years at each site. The primary endpoint was the incidence of new 
vertebral fractures identified radiographically using a semiquan-
titative morphometry criterion.
Results: We enrolled 2,164 subjects onto the trial and primarily 
analyzed 2,022 (combination therapy group: 995; monotherapy 
group: 1,027). There were no significant differences in incidence 
of new vertebral fractures between both groups during the ob-
served period. However, the combined therapy group showed 
a statistically significant reduction of new vertebral fractures in 
the early phase of the intervention, and greater effectiveness than 
monotherapy for subgroups of several backgrounds. Moreover, 
no other severe adverse events were observed; gastrointestinal 
events were the most common in both groups.
Conclusions: Alendronate plus alfacalcidol was found to reduce 
risk of vertebral fracture during the first 6 months and for sub-
groups of several backgrounds through the period observed. 
Combination therapy is therefore of benefit to the treatment of 
postmenopausal osteoporosis compared to monotherapy.

Disclosure of Interest: None Declared
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P455 - CASE REPORT: PREGNANCY-ASSOCIATED  
OSTEOPOROSIS
G. Ozgen 1, S. Hepguler 1,*

1Physical Therapy and Rehabilitation, Ege University Medical 
Faculty, İzmir, Turkey

Aims: To present a case of osteoporosis associated with pregnan-
cy, it’s risk factors and treatment.
Methods: The patient was diagnosed pregnancy-associated os-
teoporosis (PAO) on the basis of bone mineral density (BMD) 
measurement, after thoracolumbar vertebral fractures were shown 
on radiograms. Serum and urinary tests supported the increase of 
bone turnover and excluded secondary osteoporosis causes.
Results: A 22-year-old woman applied to our clinic with severe 
back pain after delivering her first child. The patient has a low 
body mass index (BMI) of 18,86 kg/m². Her calcium intake was 
before pregnancy 150mg/week, during pregnancy 1500mg/week. 
She has sedentary life, low exposure of sunshine, covered dress-
ing style. Radiograms showed multiple thoracolumbar vertebral 
compression fractures, without any trauma history. Bone densit-
ometry measured by dual-energy X-ray was consistent with lum-
bar osteoporosis (lumbar total T-score:-3.3, Z score:-3.2). Serum 
prolactine (24.06 ng/mL) and urinary deoxypyridinoline (35.65 
nmol/L) were elevated, serum 25 (OH) vitamin D (36 nmol/L) 
was lower than normal. After determining normal results for sec-
ondary osteoporosis causes, the patient was diagnosed with PAO. 
Lactation was terminated. She was treated by 300.000 IU chole-
calciferol for loading, then 1200 mg calcium, 800 IU cholecalcif-
erol/day, and 200 IU nasal calcitonin/day. At 3th month control 
there wasn’t any back pain and any new vertebral fractures.
Conclusions: PAO is a rare disorder which comes out mostly 
by back pain in late pregnancy or early postpartum period [1]. 
Although the etiology of PAO is unclear, genetic factors, physi-
cal activities, dietary habits, causes of secondary osteoporosis are 
some of the risk factors. Pregnancy and lactation are character-
ized by alterations in the maternal hormone environment. By 
those changes they can cause loss of bone mass but mostly recov-
ers spontaneously within 6-12 months after weaning. In our case 
PAO induced vertebral fractures and severe back pain. Her low 
BMI and lifestyle were the risk factors for PAO. By regulating her 
diet, supplementation with calcium, vitamin D, treatment with 
drugs causes inhibition of bone resorption, we aim to prevent ad-
ditional bone loss and improve BMD. At 3th. month control there 
wasn’t any back pain and any new vertebral fractures.
References: [1] Ensom MH, Liu PY, Stephenson MD. Obstet 
Gynecol Surv 2002;57:99.
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P456 - SCINTIGRAPHIC, BIOCHEMICAL AND CLINICAL 
RESPONSE TO ZOLEDRONIC ACID TREATMENT IN  
PATIENTS WITH PAGET’S DISEASE OF BONE
J. Donath 1,*, G. Poór 1

1Rheumatology, ORFI, Budapest, Hungary

Aims: The aim of this study was to evaluate the early (up to 3 
months) and late (at 24 months) scintigraphic, biochemical and 

clinical response to a single 5 mg infusion of zoledronic acid in 
patients with Paget’s disease of bone (PDB).
Methods: Blood tests were performed to measure levels of SAP 
in 50 patients (27 males, 23 females) with PDB (28 monostotic 
and 22 polyostotic), aged 42-89 years. Quantitative bone scintig-
raphy (QBS) was performed before and at 3 and 24 months after 
zoledronic acid infusion and the results were expressed as a ratio, 
obtained by comparing isotope uptake at an affected and an un-
affected control site. Visual analog scales (VAS) were performed 
before, 3, 6, 12, 18 and 24 months after infusion.
Results: At 3 months after zoledronic acid infusion SAP levels 
were normalized in 44 cases out of 50 (88%). The SAP levels gener-
ally remained unchanged over the subsequent 21 months period. 
The infusion resulted in improvements measured on VAS scale 
in 45 cases out of 50 patients (90%). There were no significant 
correlation between the duration of the disease and the changes 
of SAP levels and the duration of the disease and the changes of 
VAS. QBS ratio changed significantly after zoledronic acid infu-
sion (p<0,001). No significant changes from baseline were noted 
in either serum calcium or creatinine at 3 months. The most fre-
quent side effect were flu-like symptoms observed in 16 cases.
Conclusions: Single 5 mg infusion of zoledronic acid leads to a 
favorable clinical, biochemical and scintigraphic response in pa-
tients with Paget’s disease of bone and remission will be longer 
than with other bisphosphonates.
References: 1: Silverman SL, J Clin Rheumatol 2008;14:299; 2: Se-
ton M, Krane SM, Ther Clin Risk Manag 2007;3:913; 3: Walsh JP 
et al, Bone 2008;42:1219.
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P457 - RELATIONSHIP BETWEEN REDUCTION IN  
BONE TURNOVER MARKERS (BTM) AND CHANGE IN 
BONE MINERAL DENSITY (BMD) IN WOMEN WITH 
POSTMENOPAUSAL OSTEOPOROSIS TREATED WITH 
DENOSUMAB
R. Eastell 1,*, C. Christiansen 2, A. Grauer 3, S. Kutilek 4, C. Liba-
nati 5, M. McClung 6, H. Resch 7, E. Siris 8, D. Uebelhart 9, I. Reid 

10, A. Wang 5, G. Weryha 11, S. Cummings 12

1University of Sheffield, Sheffield, United Kingdom, 2Center for 
Clinical and Basic Research, Ballerup, Denmark, 3Amgen Inc., 
5Amgen Inc., Thousand Oaks, 6Oregon Osteoporosis Center, 
Portland, 8Columbia University Medical Center, New York, 12San 
Francisco Coordinating Center, CPMC Research Int. & UCSF, 
San Francisco, United States, 4Center for Clinical and Basic Re-
search, Pardubice, Czech Republic, 7St Vincent Hospital Vienna, 
University of Vienna, Vienna, Austria, 9University Hospital of 
Zurich, Zurich, Switzerland, 10University of Auckland, Auckland, 
New Zealand, 11CHU de Nancy, Vandoeuvre, France

Aims: In the FREEDOM trial, denosumab (DMAb) reduced lev-
els of bone resorption markers (BRMs) below the premenopausal 
reference range in all women rapidly following administration, 
and BRMs increased to within premenopausal range in some, but 
not all, subjects at the end of the 6-monthly dosing intervals. In 
this analysis, we assessed 1) the relationship between change in 
BTM and change in BMD and 2) whether similar BMD increases 
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were seen in women with sustained BTM reduction compared to 
those who had a transient attenuation of BTM reduction at the 
end of the 6-monthly dosing intervals.
Methods: FREEDOM was a randomized, placebo-controlled tri-
al. Women aged 60–90 years with postmenopausal osteoporosis 
(T-score ≤−2.5 at the spine or hip) were randomized to receive 
DMAb 60 mg sc or placebo every 6 months for 36 months. Sub-
jects also received daily calcium (1000mg) and vitamin D (400–
800 IU). We measured BTM (serum CTX [ELISA, Osteometer] 
and PINP [RIA, Orion]) in 944 women (505 DMAb, 439 placebo) 
at baseline, 1, 6, 12, 24 and 36 months; DXA BMD of the proximal 
femur annually; and DXA BMD of the lumbar spine at baseline 
and 36 months.
Results: At 6 months, the median (interquartile range) change in 
CTX was −0.40ng/mL (−0.59, −0.26) with DMAb and −0.07ng/
mL (−0.20, +0.04) with placebo, and median (interquartile range) 
change in PINP was −39ng/mL (−54, −25) with DMAb and 
−14ng/mL (−26, −5) with placebo. At 36 months, the mean (SD) 
change in lumbar spine BMD was +0.08g/cm2 (0.04) with DMAb 
and 0.00g/cm2 (0.04) with placebo, and mean (SD) change in to-
tal hip BMD was +0.04g/cm2 (0.02) with DMAb and −0.01g/cm2 
(0.03) with placebo. BTM changes with DMAb and placebo at 6 
months negatively correlated with BMD changes at 36 months 
(Table). Mean (SD) BMD changes with DMAb at 36 months were 
identical [+0.08g/cm2 (0.04) lumbar spine; +0.04g/cm2 (0.02) to-
tal hip] in women treated with DMAb who had a sustained reduc-
tion in BTM (n=146 CTX; n=103 PINP) vs. those who had tran-
sient attenuation of BTM reduction before repeat dosing (n=359 
CTX; n=402 PINP).

Conclusions: Larger reductions in BTMs at 6 months were as-
sociated with larger gains in BMD at 36 months with weak to 
modestly strong correlations. The BMD increases at the hip and 
spine with DMAb were similar between subjects with sustained 
reduction in BTMs below the premenopausal range throughout 
the study and those exhibiting some release of the BTM reduction 
at the end of a dosing interval.
Acknowledgement: Sponsored by Amgen Inc.
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P458 - THE RELATIONSHIP BETWEEN SERUM  
25-HYDROXY VITAMIN D AND FALL FREQUENCY IN 
PATIENTS WITH POSTMENOPAUSAL OSTEOPOROSIS
S. Esmaeilzadah 1, E. Sen 1, S. Aki 1, N. Eskiyurt 1,*

1Physical Medicine and Rehabilitation, Istanbul University, Istan-
bul Faculty of Medicine, Istanbul, Turkey

Aims: Vitamin D is an independent risk factor for falls in oste-
oporotic patients. Proximal muscle weakness and neuromuscular 
incoordination due to vitamin D deficiency increases fall risk and 
fracture in these patients. The aim of this study is to determine 
the association between serum 25-hydroxy vitamin D [25(OH)D] 
concentrations and fall frequency in patients with postmenopau-
sal osteoporosis.
Methods: A total number of 155 postmenopausal osteoporotic 
patients who referred to the Osteoporosis Diagnosis and Treat-
ment Unit in the Department of Physical Medicine and Reha-
bilitation in Istanbul University, Istanbul Faculty of Medicine 
without any diseases or disorders lead to secondary osteoporosis 
included in the study. The patients were assessed about the pres-
ence and frequency of falls. Serum 25(OH)D concentrations were 
measured and classified according to levels of 25(OH)D (G1<10 
ng/ml, n1=27; G2=10-20 ng/ml, n2=47; G3=20-30 ng/ml, n3=38; 
G4>30 ng/ml, n4=43). The association between serum 25(OH)D 
concentration and fall frequency was assessed with Spearman’s 
correlation.
Results: The mean age of the patient was 66.11±10.40. The mean of 
serum 25(OH)D concentration was 6.60±1.95 in G1, 14.92±2.95 
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in G2, 24.99±2.98 in G3 and 42.99±16.79 in G4. There was a sig-
nificant inverse relationship between the classified levels of serum 
25(OH)D and the frequency of falls (r=-0.215, p=0.003).
Conclusions: These results suggest that the elevated levels of se-
rum 25(OH)D can reduce the frequency of falls in patients with 
postmenopausal osteoporosis. These results suggest that vitamin 
D supplementation may be effective in reduction of fall rates in 
postmenopausal osteoporotic women.
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P459 - THE EFFECT OF TIMING OF TERIPARATIDE 
TREATMENT ON BONE REMODELING MARKERS AND 
1,25-DIHYDROXYVITAMIN D3 
I. Raska 1,*, M. Luchavova 1, D. Michalska 1, V. Zikan 1

1Department of Internal Medicine 3, Charles University, Faculty 
of Medicine, Prague, Czech Republic

Aims: The timing of teriparatide treatment (TPD) is able to alter 
the circadian rhythm in bone resorptive activity as well as serum 
calcium in women with severe postmenopausal osteoporosis 
(Zikan et al. ASBMR 2009). We speculated that drug efficacy to 
stimulate bone formation might also vary with its dosing time. 
The aim of the present study was to investigate the effects of TPD 
treatment, given either in the morning or evening, on the circadi-
an variation of bone formation marker procollagen I N-terminal 
propeptide (P1NP) and osteoprotegerin. In addition, the serum 
levels of 1, 25-dihydroxyvitamin D3 (1,25-(OH)2D3) were meas-
ured.
Methods: The part of the study concerned to the circadian 
rhythm of bone resorption marker and serum calcium has been 
presented previously (Zikan et al., ASBMR 2009). The study was 
undertaken in 14 women with established postmenopausal oste-
oporosis that were long-term treated with TPD, given either in 
the morning (8:00) or evening (20:00). Blood was drawn every 3 
h from 08:00 until 08:00 the following day. Patients received TPD 
at either 08:00 (n =7) or 20:00 (n=7).
Results: A sc injection of TPD was followed by a significant 
decrease in serum PINP levels at 6 h after TPD administration 
(RM ANOVA, p<0.05) with a subsequent increase in both dosing 
groups. No significant changes were observed in OPG secretion 
during 24 h observation. Serum PINP and OPG levels tended 
to be higher in the evening TPD treatment group. Serum 1,25-
(OH)2D3 increased significantly at 12 h after evening TPD ad-
ministration (RM ANOVA, p=0,004). No significant changes in 
serum 1,25-(OH)2D3 were observed after morning TPD admin-
istration. 
Conclusions: We concluded that marker of bone formation PINP 
as well as serum levels of 1,25-(OH)2D3 were varied with dos-
ing time of TPD injection. Significant increase of 1,25-(OH)2D3 
levels after evening TPD administration may contribute to the 
stimulation of bone formation.

Disclosure of Interest: None Declared

P460 - RELATIONSHIP BETWEEN QUALITY OF LIFE AND 
LONG TERM REHABILITATION PROGRAM IN A GROUP 
OF PATIENTS WITH OSTEOPOROSIS FROM ORADEA 
ROMANIA
D. M. Farcas 1, 2,*, S. Mihalcea 2, M. Cevei 1, F. Marc 1, 3, L. O. Burta 

1, I. Gasparik 4

1University of Oradea Faculty of Medicine, 3internal medicine, 
2ASPOR, Oradea, 4ASPOR, Targu Mures, Romania

Aims: to assess the multiple factors (somatical, psychological) 
responsible for life satisfaction and quality of life in postmeno-
pausal women with osteoporosis who sustained a long term re-
habilitation program. 
Methods: Our group of study consisted in 78 postmenopausal 
women with osteoporosis(DXA method),from Oradea, Roma-
nia; the mean age was 63.12, standard deviation 3.75 years. The 
patients were assessed with Qualeffo 41, Life Satisfaction Index 
A(LSIA), Beck Depression Inventory(BDI). All of the patients 
underwent a rehabilitation program consisted in specific physical 
exercises, twice a week for 12 months.
Results: The evolution was favourable at 6 months and more sig-
nificantly at 12 months(Qualeffo-41, LSIA, BDI) which shows an 
improvement in quality of life of the patients from our study.
Conclusions: Regular physical exercise has a positive impact on 
life satisfaction and improves quality of life in osteoporosis. Qual-
effo-41 shows to be a valid tool in assessing favourable evolution 
under rehabilitation treatment in patients with osteoporosis. 

Disclosure of Interest: None Declared

P461 - THE ASSESSMENT OF A GROUP OF PATIENTS 
WITH KNEE OSTEOARTHRITIS AND OBESITY FROM 
ORADEA ROMANIA USING SHORT FORM 36
D. M. Farcas 1, 2,*, C. Moldovan 2, F. Marc 2

1ASPOR, 2University of Oradea Faculty of Medicine, Oradea, Ro-
mania

Aims: to asses a group of patients with knee osteoarthritis(OA) 
and obesity undergoing a specific dietary and regular physical ex-
ercise program for 1 year, with SF-36.
Methods: Our group of study consisted in 84 patients, first sub-
group 43 women (age 54.3±10,2 y) and second subgroup of 41 
men (age 55,1±12,3 y) with knee OA and obesity and comorbidi-
ties (hypertension, diabetes mellitus). All of the patients under-
went rehabilitation treatment for 12 months including individual 
dietary program, specific kinetotherapy 3 times a week. The as-
sessment of patients was made with Short Form 36 at baseline 
and at 6 and 12 months. Effects were analysed with sensitivity 
statistics (effect size, ES).
Results: the physical component of the SF36 in female subgroup 
was 0.39 at baseline, 0.42 at 6 months and 0.46 at 12 months and 
in the male group was 0.51 at baseline, 0.54 at 6 months and 0.57 
at 12 months; the mental component in women was 0.42 at base-
line, 0.45 at 6 months, 0.51 at 12 months and in men was 0.54 at 
baseline, 0.57 at 6 months and 0.61 at 12 months. 
Conclusions: Regular physical exercise and dietary control has a 
positive effect in reducing weight and improving quality of life at 
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patients with knee OA and obesity. However, even a slower im-
provement in quality of life represents a gain for such disabili-
tating diseases. The treatment should begin as early as it can, in 
order to delay the evolution of these diseases. 
 
Disclosure of Interest: None Declared

P462 - RADIOFREQUENCY (RF) KYPHOPLASTY IN  
COMPARISON TO (VP) VERTEBROPLASTY:  
A PROSPECTIVE EVALUATION
R. Pflugmacher 1,*, T. Randau 1, K. Kabir 1, D. Wirtz 1

1Klinik und Poliklinik für Orthopädie und Unfallchi, Universität-
skliniku Bonn, Bonn, Germany

Aims: Radiofrequency Kyphoplasty (RFK) provides a new mini-
mally invasive procedure to treat vertebral compression fractures 
(VCF). The purpose of our study was to investigate the functional 
outcomes, safety and radiographic outcomes after the treatment 
of painful osteoporotic vertebral fractures treated with RF Ky-
phoplasty. The VP group served as control group.
Methods: Sixty patients (39 females and 21 males, mean age 68) 
with 92 osteoporotic vertebral compression fractures (VCF) were 
treated with RFK using the StabiliT Vertebral Augmentation Sys-
tem (DFine Inc. San Jose, CA). The StabiliT System provides a 
navigational osteotome to create a site and size specific cavity pri-
or to delivering an ultrahigh viscosity cement with an extended 
working time. Three months follow up in 52 patients (33 females 
and 19 males) with 80 treated VCFs are reported. Thirty nine pa-
tients (28 females and 11 males, mean age 66 years) underwent 52 
VP procedures. Three months follow up in 28 patients (22 females 
and 6 males) with 38 vertebrae treated are reported. Patient-relat-
ed outcomes of pain (Visual Analogue Scale) and disability (Os-
westry Disability Index) were assessed pre- and postoperatively 
and after 3 months. Correction of vertebral height and kyphotic 
deformity were assessed by radiographic measurements. Cement 
leakage was evaluated by CT scan postoperatively.
Results: Mean pain visual analogue scale and Oswestry Disability 
Index significantly improved in both patients groups from pre- 
to post-treatment (P<0.0001), this improvement being sustained 
up to 3 months follow up. A gain in height restoration and a re-
duction of the post-operative kyphotic angle were seen post-op-
eratively and at 3-months in the RF Kyphoplasty group. Cement 
leakage was noted in of 5.4% of the RFK procedures and 59.6% 
of the VP procedures. No symptomatic cement leaks or serious 
adverse events were seen in the RFK group during 3-months of 
follow up. Two patients in the VP group had a lung embolism due 
to a cement leakage, both of which were treated conservatively.
Conclusions: RF Kyphoplasty and vertebroplasty are two minimal-
ly invasive procedures that provide immediate pain relief and im-
proved functional ability in patients with osteoporotic VCFs. Both 
procedures are able to stabilize the fracture in the three months 
follow-up. Site specific cavity creation and delivery of ultra-high 
viscosity cement in RF Kyphoplasty resulted in the added benefits 
of height restoration and lower cement leakages intra-operatively.

Disclosure of Interest: None Declared

P463 - CORRELATION BETWEEN BMD PERCENTAGE 
CHANGE AND TEN-YEAR PROBABILITY OF MAJOR  
OSTEOPOROTIC FRACTURE BY FRAX® AND  
HYPOVITAMINOSIS D IN POSTMENOPAUSAL  
OSTEOPOROTIC WOMEN TREATED WITH PTH 1-84:  
EFFICACY AND TOLERABILITY
J. Filgueira 1,*, M. Torreq 1, C. Lopew Paredes 1

1Medicina Interna III, Hospital Gregorio Maranon, Madrid, 
Spain

Aims: Assessment of clinical risk factors (RF) in patients with os-
teoporosis by FRAX® tool helps us to establish therapeutic criteria. 
PTH 1-84 is an anabolic drug that has demonstrated efficacy on 
fracture risk reduction in postmenopausal osteoporotic women 
with high risk of fracture (HRF). In addition, hypovitaminosis D 
(HYD) is a possible RF that is not addressed by FRAX® tool. Our 
purpose is determinate the efficacy of PTH 1-84 by FRAX® and 
HYD value in postmenopausal osteoporotic women with HRF. 
Methods: 31 postmenopausal osteoporotic women with HRF 
treated with PTH 1-84, at least for 1 year, were included. Before 
treatment, baseline RF was calculated by FRAX® tool to assess 
the 10- year probability of major osteoporotic fracture (MOF) 
including femoral neck bone density (BMD). Additionally, basal 
vitamin D, serum calcium and PTH were obtained. Patients were 
classified according to basal HYD value (< 40 ng/ml). PTH 1-
84 efficacy was assessed by± change in lumbar BMD at 1 year of 
treatment. Correlation between RF at baseline and PTH 1-84 ef-
ficacy was examined by Pearson correlation coefficient.
Results: Age: 74,7 (SD:7,9) MOF risk by FRAX® (with femo-
ral neck BMD): 16,3% (SD:8,7). Basal lumbar BMD:–3,4 SD 
(SD:1,0). Basal femoral neck BMD:-2,6 SD(SD: 1,2)± change in 
lumbar BMD at 1 year:14,3%. Basal vitamin D, calcemia and PTH 
were: 22,8 ng/ml (SD: 14,1 ng/ml), 9,3 mg/dl (SD: 0,5), 79,2 pg/ml 
(SD: 60,5). Correlation between MOF by FRAX® and± change of 
lumbar BMD was no significant (p=0,778). However, it was ob-
served tendency between basal HYD and percent change of lum-
bar BMD (p=0,097) corresponding to 14,6%. In addition, it was 
observed a correlation between the increase of serum calcium 
and decrease of PTH after 1 year PTH 1-84 treatment (p=0,041) 
but hypercalcemia events were not diagnosed.
Conclusions: PTH 1-84 increases lumbar BMD significantly in 
our study population. Furthermore, it was observed a positive 
tendency between HYD value and± change in lumbar BMD with 
PTH 1-84. We should take into account other RF as the HYD 
factor to help us to therapeutic decisions. PTH 1-84 has been 
showed well-tolerated on these patients.

Disclosure of Interest: None Declared
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P464 - THE BISPHOSPHONATE COMPLIANCE  
PROTOCOL – A STUDY TO DETERMINE INFLUENCE 
FACTORS AND IMPACT OF NONCOMPLIANCE AND 
NON-ADHERENCE UNDER BISPHOSPHONATE  
THERAPY
S. Fillenberg 1,*, J. Dorn 1, K. Breitenbach 1, J. Rattenhuber 1, N. 
Harbeck 1, V. Seifert-Klauss 1

1Klinikum Rechts der Isar, Muenchen, Germany

Aims: The possible bone mineral density (BMD) loss in breast 
cancer patients under adjuvant therapy can be prevented by ear-
ly-onset Bisphosphonate (BP) therapy. Nevertheless, discontinu-
ation and non-adherence are common in patients treated with 
Antiresorptive therapy (ART). Little is known about the impact 
of noncompliance on therapy success. The Bisphosphonate Com-
pliance Protocol analyzes the classical situations, in which BP 
therapy is indicated, to develop solutions to improve compliance 
and adherence in ART.
Methods: 103 women were enrolled in this prospective, open 
observational study. 41 women (Group I) with an indication for 
ART are questioned every six months on compliance/adherence, 
side effects, bone pain and quality of life using the QUALEFFO 

questionnaire. BMD is measured at baseline and after 24 months 
by DXA scans. The patients are subdivided into two subgroups 
according to their underlying disease: 25 women with breast-
cancer induced bone disease (BCIBD), i.e. bone metastases (n=5) 
or significantly low BMD under adjuvant endocrine therapy 
with aromatase inhibitors (n=20) are compared with 16 women 
with postmenopausal osteoporosis in whom ART was also indi-
cated (n=16).The control group (II) with adjuvant antihormonal 
breast-cancer treatment and/or osteoporosis but without ART in-
dication is followed up for BMD measurements and QUALEFFO 
(n=62) once after 2 years.
Results: 84 (81,6%) women had a history of BC. At baseline 69 
(67%) of all participants related skeletal complaints, 59 (57,3%) 
reported of prior fracture. Patients in group I had significant low-
er BMD at baseline compared to group II. In group I 12 patients 
had been treated with tamoxifen prior to baseline (29,3%), in 
group II this proportion was 22 (35,5%). 14 (34,1%) women had 
AI therapy in group I, and 33 (53,7%) in group II. There was no 
significant correlation between time span of adjuvant endocrine 
therapy and baseline BMD.
Conclusions: Consideration of multiple influencing factors helps 
towards a joint decision approach in the prevention of BCIBD 
with ART.

Disclosure of Interest: None Declared

P465 - GLUCOSAMINE SULPHATE VS PLACEBO IN A RCT 
ON EFFICACY, SAFETY AND CARRY-OVER EFFECT IN 
THE TREATMENT OF KNEE OSTEOARTHRITIS
P. Papakostas 1,*, N. Giordano 1, A. Fioravanti 2, A. Montella 1, M. 
Galeazzi 2, R. Nuti 1

1Department of Internal Medicine, 2Rheumatology Unit, Depart-
ment of Clinical Medicine, University of Siena, Siena, Italy

Aims: Osteoarthritis (OA) is the most common form of arthri-
tis, and it is often associated with significant disability and an 
impaired quality of life. The aim of the study was to compare 
glucosamine sulphate (GS) and placebo in a double-blind pro-
spective parallel groups randomized controlled trial assessing the 
efficacy, safety and carry-over effect in the treatment of knee OA.
Methods: Sixty outpatients affected by primary mono or bilateral 
knee OA were included in the study. Patients were randomized 
and allocated in two balanced groups of 30 patients: group I was 
treated with GS 1500 mg (Rottapharm|Madaus, Monza Italy) 
once a day and group II received placebo. Treatment duration 
was for twelve weeks and this period was followed by a 12-week 
treatment-free observation period, to allow the evaluation of a 
possible GS carry-over effect. Visit timing for each patient was: 
baseline and 4, 8, 12, 16, 20 and 24 weeks after the treatment start. 
The primary end-point was pain at rest and pain on movement on 
a 0 to 100 mm visual analogue scale. The secondary end-point in-
cluded Womac Index for knee OA -evaluated as total pain score, 
total stiffness score and total physical function score- and rescue 
analgesics (paracetamol or NSAIDs.) The statistical analysis was 
performed as intent-to-treat analysis.
Results: Of 60 randomized patients (30 per group), 56 completed 
the study (28 treated with GS and 28 who received placebo). Sta-
tistically significant improvements in symptomatic knee OA were 
observed, as measured by differences in resting pain at weeks 8, 
12, and 16 (all, P<0.05 vs. placebo) and in pain during movement 
at weeks 12 and 16 (both, P<0.05). W-TPS was lower with GS 
than placebo at weeks 8, 12, and 16 (all, P<0.01), and at week 20 
(P<0.05). W-TSS was also lower with GS than placebo at weeks 
8, 12, 16, and 20 (all, P<0.05). W-TPFS was lower with GS than 
placebo at weeks 8 (P<0.05), 12 (P<0.01), 16 (P<0.05), and 20 
(P<0.05). Drug consumption was lower in the GS group than 
the placebo group at weeks 8, 12, 16, and 20 (all, P<0.05). The 
incidence of adverse events was 36.7% with GS and 40.0% with 
placebo.
Conclusions: GS appeared to be effective in reducing pain and 
improving function, displaying a carry-over effect and a good 
safety profile.

Disclosure of Interest: None Declared
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P466 - BREAST CANCER AND CONCOMITANT PRIMARY 
HYPERPARATHYROIDISM WITH MARKEDLY ELEVATED 
PARATHYROID HORMONE
K. Zajickova 1,*

1Institute of Endocrinology, Prague, Czech Republic

Aims: Breast cancer is commonly associated with hypercal-
cemia. We report a female 69-year-old patient with advanced 
breast cancer who presented with hypercalcemia (3.4 mmol/
l).
Methods: description of the clinical, imaging and laboratory 
findings of the patient
Results: Bone scan revealed no evidence of skeletal metastasis. 
Parathyroid hormone (PTH) concentration was elevated more 
than 10 times the upper limit of normal (793 ng/l). Both os-
teocalcin and bone-specific alkaline phosphatase were elevated 
whereas β crosslaps were normal. The patient complained of 
bone pain, fatigue and dyspepsia. Neck ultrasound showed a 
large multinodular goiter (80 ml). Single-photon emission com-
puted tomography after admission of technetium Tc99-sestamibi 
revealed a focus of abnormal tracer uptake behind the lower pole 
of the left thyroid lobe. Preoperatively, the patient’s hypercal-
cemia was managed with cinacalcet resulting in a decrease of cal-
cium to 3.0 mmol/l. The patient underwent thyroidectomy with 
an excision of the left inferior parathyroid mass. Microscopic ex-
amination identified a benign pseudomultinodular parathyroid 
adenoma (2.5x1.5 cm) and adenomatous goiter. Postoperatively 
serum calcium normalized and PTH remained mildly elevated. 
Bone mineral density (BMD) assessed by DXA was decreased at 
the femoral neck and at the distal radius (T-score -2.5 and -3.5, 
respectively). Replacement of calcium, vitamin D, thyroxine and 
bisphosphonate treatment were initiated. 3 months after opera-
tion PTH and osteocalcin levels normalized and the patient was 
asymptomatic.
Conclusions: This case demonstrates a patient with breast cancer 
and hypercalcemia unrelated to the malignant disease. Primary 
hyperparathyroidism should be considered as a possible cause of 
hypercalcemia in breast cancer patients in the setting of elevated 
PTH, the absence of bone metastasis, elevated bone formation 
markers and mildly deteriorated BMD.

Disclosure of Interest: None Declared

P467 - SAFETY AND EFFICACY OF 18 MONTHS  
TREATMENT OF POSTMENOPAUSAL OTEOPOROTIC 
WOMEN WITH STRONTIUM RANELATE
C. Galesanu 1,*, N. Lisnic 2, M. R. Galesanu 3, V. Zaharia 2, A. Aan-
cute 2

1Endocrinology, University of Medicine and Pharmacy “Gr.
T.Popa”, 2Endocrinology, University of Medicine and Pharmacy 
“Gr.T.Popa”, 3Osteodensitometry, Centre of Imaging and Radio-
logical Diagnosis, Iasi, Romania

Aims: The objective of this work was to describe the efficacy of 
strontium ranelate (a new therapeutic drug who reduces the bone 
resorption and increases bone formation) in bone mineral den-
sity (BMD) change, in postmenopausal osteoporosis.

Methods: We examined 230 postmenopausal women with oste-
oporosis. The diagnosis was based by WHO - criteria, using Dual 
X-ray Absorptiometry (DXA). Thirty-six women (15.6%) were 
treated with strontium ranelate 2g/d orally, eighteen months. 
Thirty postmenopausal women with normal BMD were control 
group. The mean ages of patients was 62.11±2.39 years, for treat-
ed women vs. 59.13±4.3 years for untreated women; time since 
menopause 15.7±1.3 years for treated patients vs. 14.6±3.4 years 
for untreated women.
Results: The mean lumbar spine BMD in the first group (treated) 
was at the debut 0.699g/cm2 and 0.806g/cm2 after the treatment 
(+15.3%). T - score means increased from -3.2 to -1,7 SD. The 
mean hip BMD was 0.670g/cm2 at debut and 0.705g/cm2 after the 
treatment (+5.2%). T - score was -2.2 before treatment and -2.0 SD 
after. The mean femoral neck BMD was 0.577g/cm2 before treat-
ment and 0.602 after (+4.3%). T - score was -2.5 and increased to 
-2.3 SD. In the control group no change in BMD after eighteen 
months. No fractures under strontium ranelate treatment.
Conclusions: Treatment with strontium ranelate was generally 
well tolerated. Our result demonstrate that strontium ranelate 
provides sustained efficacy in vertebral BMD change. For more 
conclusions we need more patients treated for long term.

Disclosure of Interest: None Declared

P468 - CALCIUM AND VITAMIN D INTAKE AND THE 
NEED OF SUPPLEMENTS IN PATIENTS OLDER THAN  
50 YEARS AT THE TIME OF FRACTURE 
P. Geusens 1, 2,*, J. van den Bergh 1

1Rheumatology, MUMC UH, Maastricht, Netherlands, 2Univer-
sity Hasselt, Hasselt, Belgium

Aims: Adequate calcium and vitamin D intake is advocated in 
guidelines of osteoporosis and was calculated in patients at the 
time they presented with a fracture.
Methods: Of 902 consecutive fracture patients, 502 were available 
for evaluation of calcium intake (by questionnaire) and serum 
25(OH)D. We calculated the percentage of patients who needed 
³500mg/d of calcium to achieve ³1000 mg/d and who needed ³800 
IU/d of vitamin D to achieve ³50 nmol/l.
Results: Mean calcium intake was 839 mg/d (range 250-2050 
mg) and mean 25(OH)D 43 nmol/l (range <10 to 130 nmol/l). 
To achieve 1000 mg/d of calcium, 12% needed 1000 mg/d and 
56% needed 500 mg/d, and to achieve 1200 mg/d, 32% and 61%, 
respectively, without surpassing 1500 mg/d. Systematic supple-
ments of 500 mg/d would achieve 1000 mg/d in 88% and of 1000 
mg/d in all, and increased the intake to >1500 mg/d in 30% of 
patients with 500 mg/d and in 85% with 1000 mg/d. To achieve 50 
nmol/l of 25(OH)D, 40% needed 800 IU/d vitamin D, 26% need-
ed higher doses, and, to achieve 75 nmol/l, 9% needed 2400 IU/d. 
Systematic supplements of 800 IU/d would achieve 50 nmol/l in 
75% of patients and 2000 IU/d in 91%. None of the these indi-
vidualized or systematic doses of vitamin D supplements would 
bring serum 25(OH)D above the toxic level. 
Conclusions: Baseline values and future need of adequate cal-
cium and vitamin D intake vary between fracture patients. Sup-
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plements need to be titrated according to the desirable need and 
safety limits.

Disclosure of Interest: None Declared

P469 - POST-FRACTURE TREATMENT FOR  
OSTEOPOROSIS IN ELDERLY MALES
A. Shepherd 1, A. Cass 1, L. Ray 1, 2, G. S. Wilkinson 1, 2,*

1Family Medicine, 2Preventive Medicine and Community Health, 
University of Texas Medical Branch, Galveston, United States

Aims: Osteoporotic fractures are an important source of morbid-
ity among males, second only to cardiovascular disease. In the 
US, bisphosphonates were approved in year 2000 for the treat-
ment of osteoporosis among men; however, the medical litera-
ture regarding the use of bisphosphonate therapy among male 
patients is sparse. Our aims in this study were to: 1) Estimate the 
frequency of bisphosphonate therapy initiated within 12 months 
post fracture from 2001 through 2005; 2) Determine the patient 
related factors associated with post fracture treatment; 3) Evalu-
ate the physician characteristics associated with treatment. 
Methods: We used the claims of a large health insurance compa-
ny with enrolees throughout the United States to identify 17,683 
men 65 and older who had a claim for a fracture during the pe-
riod 2000-2005. Claims data on patients’ characteristics, diagnos-
tic procedures, types of therapies, co-morbidities, and provider 
characteristics were compared for fracture patients who received 
with those who did not receive bisphosphonate or teriparatide 
therapy following the index fracture.
Results: A total of 1434 (8%) patients were treated and 16,249 
(92%) were not treated with a bisphosphonate or teriparatide. The 
proportion treated increased from 7% in 2001 to 9% in 2005 
(p<0.001). Age was also associated with receipt of a bisphospho-
nate with the proportion treated ranging from 6% at ages 65-69 to 
11.6% at ages 80-85 (p<0.001). Important predictors of post-frac-
ture osteoporosis treatment among enrolees without pre-fracture 
treatment were: a diagnosis of osteoporosis (OR:8.7, 95% CI: 7.4-
10.2), receipt of glucocorticoids (OR:3.2, 95% CI:2.4-4.3), having 
a bone mineral density measurement (3.4, 95% CI:2.9-4.0), and 
treatment with tricyclic antidepressants (OR:2.1, 95% CI: 1.2-2.4) 
or selective serotonin receptor uptake inhibitors (OR:1.7, 95% CI: 
1.3-2.4). Other important predictors included fracture site (verte-
bral more commonly than hip), and provider visit (primary care 
providers more likely associated with treatment compared with 
specialty providers).
Conclusions: These results suggest that although an increasing 
trend of post fracture treatment for osteoporosis among elderly 
males has occurred in the US from 2001 to 2005, the magnitude 
of this increase has been small (7% to 9%) and osteoporosis treat-
ment may be underprescribed.
Acknowledgement: The claims data used in this study are con-
tained in the LabRx database, which is maintained by i3 Innovus, 
a member company of the United Health Group. 
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P470 - VITAMIN D STATUS AFFECTS ONE YEAR BMD  
RESPONSE TO IBANDRONATE TREATMENT IN  
PATIENTS WITH POSTMENOPAUSAL OSTEOPOROSIS
D. Grigorie 1, 2,*, A. Sucaliuc 1, 2, M. Ivan 1, A. Diaconescu 1, E. 
Neacsu 1, R. Militaru 1

1Osteoporosis Center, National Institute of Endocrinology, 2Carol 
Davila University of Medicine and Pharmacy, Bucharest, Roma-
nia

Aims: Vitamin D insufficiency and deficiency are quite prevalent 
among women with postmenopausal osteoporosis in our country, 
61.2% and 22.2%, respectively*.We investigated whether ibandro-
nate treatment in postmenopausal osteoporosis is equally effec-
tive according to the patients vitamin D status.
Methods: There were 76 osteoporosis patients with the fol-
lowing initial characteristics (mean±SD):age (62.6±7.9 
yr), BMI(24.5±4 kg/m2), spine BMD(0.789g/cm2), hip 
BMD(0.714±0.09g/cm2), PTH(73.6± 48.6pg/ml), 25OHD(17.69± 
8.09 ng/ml), C-terminal telopeptides of Type I collagen(0.700±0.4 
ng/ml), osteocalcin(22.82±17.63 ng/ml); 9.2% had prevalent 
vertebral fractures and 25% non-vertebral fractures. They were 
treated for one year with monthly oral or quarterly iv ibandronate 
and mean percent BMD changes at the spine and total hip were 
assessed by DXA; serum 25OHD concentrations were measured 
at baseline and after one year. The patients were grouped accord-
ing to their 25OHD concentration, in 10 ng/ml increments: less 
than 10ng/ml;between 10-20 ng/ml; more than 30 ng/ml. Most of 
the patients received oral vitamin D supplementation(400-1300 
IU/day).
Results: At baseline, the proportion of patients in each vitamin 
D group was: less than 10 ng/ml (13.11%), between 10-20 ng/
ml(55.74%), between 20-30 ng/ml(21.31%) and more than 30ng/
ml (9.84%) and after one year the respective figures were 1.32±, 
23.68%, 38.16% and 36.84%, respectively. Mean 25OHD concen-
tration increased from 17.6± 8.1 ng/ml to 27.6±9.5 ng/ml, and 
mean spine BMD increased by 4.77% ±3.91.There was no correla-
tion between final 25OHD concentration and mean percent in-
crease in spine BMD, but a good correlation (r=0.56) with mean 
percent increase in hip BMD. There was also a good correlation 
between mean percent increase in spine (r=0.37) and hip BMD 
(r=0.45) and the absolute or mean percent increase in serum 
25OHD concentration. Moreover, 63.9% of the patients which 
moved to an upward vitamin D group gained more BMD(5.11% 
vs. 3.17%) than the patients (36%) which remained in the same 
group or regressed.
Conclusions: The BMD increase in response to ibandronate in 
patients with postmenopausal osteoporosis seems to be depend-
ent on the increase in serum 25OHD during therapy.
References: *Grigorie D. et al, 2008, Acta Endocrinologica (Buc) 
IV:33
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P471 - ORAL HEALTH AWARENESS IN PATIENTS  
RECEIVING BISPHOSPHONATES
R. Mammachan 1, A. Lorch 2, S. Gupta 3, A. Gupta 4,*, K. Agarwal 5

1Medicine, 2Orthopedics, West Wales Hospital Carmarthen, 
4West Wales Hospital, Carmarthen, 3Dentistry, Cardiff Univer-
sity, Cardiff, United Kingdom, 5Gynae, Medical College, Barielly, 
India

Aims: Osteonecrosis of jaw(ONJ) although rare is a serious com-
plication with bisphosphonates. In June 2006 American guide-
lines were published on dental management of patients to aid cli-
nicians in preventing dental complications. No British guidelines 
are available. Patients on bisphosphonates should be aware of 
dental hygiene, precautions and possible side effects. We assessed 
awareness of two cohort of patients receiving bisphosphonates 
about dental precautions and side effects.
Methods: We conducted a questionnaire study on 2 groups of 
patients receiving bisphosphonates- Group A (those attending 
osteoporosis clinic) and Group B (attended hospital for other 
reason)
Results: Group A included 75 patients (80% females) and Group 
B included 80 patients(85% females). 75% in Group A and 20% in 
Group B were aware of need for proper dental hygiene. 80%(Gp 
A) and 10%(Gp B) were aware of risk of osteonecrosis. 50%(Gp 
A) and 80%(Gp B) had at least one tooth of poor prognosis pre-
disposing to ONJ
Conclusions: There is lack of awareness of the need for dental 
precautions and major dental side effects associated with bisphos-
phonate therapy. Educational measures need to be implemented 
amongst both health professionals and patients with osteoporosis 
on long term bisphosphonate therapy.

Disclosure of Interest: None Declared

P472 - HEALTH PROFESSIONALS KNOWLEDGE ON  
SECONDARY OSTEOPOROSIS PREVENTION
R. Mammachand 1, A. Lorch 2, S. Gupta 3, R. Uppala 4, P. Nagrani 

4, A. Gupta 5,*, K. Agarwak 6

1Medicine, 2Orthopedics, West Wales Hospital Carmarthen, 5 
West Wales Hospital, Carmarthen, 3Medical School, Birming-
ham, 4Orthopedics, PPH, Llanelli, United Kingdom, Gynae, 
Medical College, Barielly, India

Aims: Despite the availability of research evidence and manage-
ment guidelines there a wide variation in current clinical practice 
of management of osteoporotic fractures. Aim of this study was to 
assess knowledge and opinions amongst different health profes-
sionals on secondary prevention of fragility fractures.
Methods: We collected information from local general 
practitioners(Gp A),Orthopedic doctors(Gp B) and physicians(Gp 
C) by a questionnaire study.
Results: Gp A(n=70) Gp B(n=50) Gp C(no=65) all acknowl-
edged need for assessment and secondary prevention of fragil-
ity fractures. 90%(Gp A) 70%(Gp B) 85%(Gp C) were aware of 
bisphosphonates as first line therapy. 75%(A) 50%(B) 50%(C) 
were aware of NICE 2005 guidelines recommending treatment 
without DXA scan above 75 years age. 80% (A) and 100%(C and 

D) felt monitoring and compliance was responsibility in primary 
care. 50% GPs and 90% orthopaedic doctors felt prescribing of bi-
sphosphonates should be initiated by orthogeriatrician/physician 
with expertise in osteoporosis. 80% GPs 90% (B) and 70%(C) did 
not have a protocol for identification and management of fragility 
fractures.
Conclusions: Primary and secondary care practitioners have 
different opinion on management of fragility fractures regard-
ing secondary prevention. A common care pathway protocol and 
educational program needs to be developed in the UK across 
community and hospital care and implemented by developing 
dedicated fracture liaison services.

Disclosure of Interest: None Declared

P473 - THE RAPID ONSET AND SUSTAINED EFFICACY 
(ROSE) STUDY: ZOLEDRONIC ACID VS. ALENDRONATE
P. Hadji 1,*, D. Gamerdinger 2, W. Spieler 3, P. Kann 1, H. Loeffler 4, 
K. Articus 4, R. Moericke 5, V. Ziller 1

1Philipps-University, Marburg, 2Orthopedic Practice, Bautzen, 
3Research Center for Osteology and Rheumatology, Zerbst, 4No-
vartis Pharma GmbH, Nuremberg, 5Endocrinologic Practice, 
Magdeburg, Germany

Aims: Once-yearly i.v. infusion of zoledronic acid (ZOL) 5 mg is 
an effective treatment for osteoporosis and has demonstrated bet-
ter patient compliance over daily or weekly use of oral bisphos-
phonates.1 The Rapid Onset and Sustained Efficacy (ROSE) study 
compared the efficacy and safety of once-yearly i.v. infusion of 
ZOL 5 mg vs. once-weekly oral Alendronate (ALN) 70 mg.
Methods: This was a 1-year, open-label study in postmenopau-
sal women aged 55–90 years with documented osteopenia/oste-
oporosis (T-score ≤ -2.0 at total hip or spine measured by DXA). 
604 patients were randomized (2:1) to receive once-yearly i.v. 
infusion of ZOL 5 mg (n=408) or once-weekly oral ALN 70 mg 
(n=196) along with 1200 mg calcium and 800 IU vitamin D per 
day. Primary objective was to compare the reduction in serum 
N-telopeptide (NTx). Secondary objectives were to compare the 
reduction in serum N-terminal propeptide of type I collagen 
(P1NP) and NTx over the 12-month study duration. Safety was 
also monitored.
Results: 602 patients received treatment and 561 completed the 
study. Baseline demographic and clinical characteristics were 
comparable between the treatment groups. ZOL demonstrated 
a rapid onset of action with larger reductions in NTx levels as 
early as month 1.5. Significantly greater reduction in NTx levels 
from baseline with ZOL were sustained until month 12 vs. ALN 
as determined by area under the curve (reduction at month 12, 
ZOL 0.28 ng/mL [95% CI, 0.28, 0.29]; ALN 0.27 ng/mL [95% CI, 
0.25, 0.28], P=0.012 [2-sided test for superiority]). NTx levels 
at month 12 were slightly higher in the ZOL group (P=0.125) 
(Figure 1). Reduction in the levels of P1NP were also rapid 
and significant with ZOL. Similar incidences of AEs (78.4% vs. 
74.7%) and SAEs (10.5% vs. 10.8%, drug-related <1% in both 
groups) were reported for ZOL and ALN, respectively. Study dis-
continuation due to AEs were higher with ALN (ALN 9.8% vs. 
ZOL 0.5%).
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Conclusions: Once-yearly i.v. infusion of zoledronic acid 5 mg 
showed a faster onset and greater reduction in NTx levels as com-
pared with once-weekly oral alendronate 70 mg, and was well-
tolerated.
References: Bartl R et al, Dtsch Med Wochenschr 2006;131:1257
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P474 - REAL WORLD COMPLIANCE AND EFFICACY OF 
IBANDRONATE 3 MG IV QUARTERLY VS. ORAL  
ALENDRONATE – THE NON-INTERVENTIONAL STUDY 
VIVA
P. Hadji 1,*

1Department of Gynecology, University Hospital of Giessen and 
Marburg GmbH, MA, Marburg, Germany

Aims: The efficacy of Bisphosphonates in the treatment of post-
menopausal osteoporosis has been clearly demonstrated in large 
clinical trials. Bisphosphonates have been shown to reduce bone 
pain, bone loss and fracture risk and as such are currently the 
standard of care treatment. However, oral formulations of bi-
sphosphonates are associated with poor gastrointestinal absorp-
tion, an increase in gastrointestinal adverse events necessitating 
complicated dosing regimens. As with other chronic diseases, pa-
tient adherence to oral bisphosphonate treatment has been shown 
to be poor. Suboptimal adherence to bisphosphonate therapy has 
been associated with an increased risk of fracture. In contrast to 
oral bisphosphonates, Ibandronate iv is applied directly by a phy-
sician and therefore optimal absorption and adherence seem to 
be secured. The objective of this non-interventional study is to 
investigate compliance and persistence of patients with Ibandro-
nate 3 mg iv quarterly vs. alendronate 70 mg weekly with a 3:1 
ratio in a real world setting. Additionally we will investigate the 
management and controllability as well as patient preference of 
intravenous Ibandronate vs. oral alendronate. Furthermore the 
impact of compliance and persistence and of intravenous or oral 
therapy on factors reflecting real life efficacy like pain intensity, 
quality of life, mobility and incidence of new osteoporotic frac-
tures will be assessed and patient questionnaires for prospective 

assessment of probable compliance (SSAS and BMQ) will be used 
at the beginning of the study.
Methods: This non-interventional study is planned to start in 
Germany in Q1/2010 with an observation period per patient of 
12 months. Overall 6.000 patients with postmenopausal oste-
oporosis will be enrolled by 1.500 to 2.000 office based physicians. 
Since the interest of our study is focused mainly on Ibandronate, 
a 3:1 ratio has been chosen.
Results: First results are expected in autumn 2012.
Conclusions: We will include a more detailed overview of the 
study outline and the materials and methods used in this impor-
tant study.
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P475 - GASTROPROTECTIVE EFFECTS OF  
EFFERVESCENT ALENDRONATE FORMULATION 
SHOWN BY SCINTIGRAPHIC AND GASTRIC PH  
MONITORING 
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Winter 4, T. Schmidt 5, J. Band 2, H. N. E. Stevens 2, 6, C. Wilson 
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Aims: This study evaluated gastric emptying (GE) and gastric 
pH after administration of alendronate (ALN) tablets, a novel ef-
fervescent ALN formulation (EX101) and an effervescent ALN 
comparator. Mucosal exposure to bisphosphonates at pH<3 is ir-
ritating to esophageal tissue, but is benign at pH>3. EX101 was 
designed to reduce the dosing restrictions and GI side effects of 
ALN.
Methods: This was a single center, open label, randomised, 3-
way crossover study in 12 fasted healthy female volunteers. Na-
sogastric pH probes were inserted to monitor pH from 2 hours 
pre-dosing. ALN 70mg tablets were radiolabelled with 4MBq 
[SPECIAL;99mSPECIAL;Tc]-DTPA using a drill and fill pro-
cedure and were administered with 240ml water. EX101 and a 
comparator, both with 70mg ALN, were administered in 100ml 
radiolabelled water (4MBq [SPECIAL;99mSPECIAL;Tc]-DTPA 
at time of dose). Scintigraphy was performed at dosing and then 
every 5 min. until GE was complete. pH was monitored for 4 
hours post dosing. GE is measured as± activity remaining in the 
stomach.
Results: The solutions and tablet rapidly entered the stomach af-
ter ingestion. There was considerable variability in GE after inges-
tion of all 3 formulations, and no clear trend was observed across 
the treatments. Mean pH at GE T50% was significantly higher 
in EX101-treated subjects compared to those treated with ALN 
tablets (3.5±1.3h vs. 1.9±0.5h; p<0.008). At T90%, all the mean 
pH values were similar.
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Conclusions: There were no statistically significant or physiolog-
ically relevant differences in GE emptying time between ALN tab-
lets and the effervescent formulas. There were highly significant 
differences between the effervescent formulations and tablet re-
garding gastroprotection. ALN tablets provided no pH protective 
effects, while EX101 was superior in providing pH protection. 
Ingestion of ALN tablets resulted in ALN being present in the 
stomach at a pH<3 within minutes of dosing. EX101 minimised 
the possibility of exposing the stomach and esophageal mucosa 
(in case of reflux) to acidified ALN, for in no subject were the 
stomach contents below pH 3 during the crucial 30 min. post-
dose fasting period.

Disclosure of Interest: None Declared

P476 - TREATMENT FOR PSEUDOARTHROSIS OF  
VERTEBRAL FRACTURE: SURGERY VERSUS  
CONSERVATIVE TREATMENT
H. Hashidate 1,*, J. Takahashi 1, H. Hirabayashi 1, N. Ogihara 1, K. 
Mukaiyama 1, M. Kamimura 2, H. Nakagawa 3, H. Kato 1

1Orthopedic Surgery, Shinshu University, 2Center of Spinal Dis-
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Aims: The aim of this study is to discuss the results of radio-
graphic and functional outcome comparison of conservative and 
surgical treatment for vertebral pseudoarthrosis.
Methods: If vertebral cleft or vertebral instability, which means 
a difference in vertebral body height between conventional and 
supine cross-table lateral radiography (XP), was present, and 
intermittent back pain continued at least 3 months, vertebral 
pseudoarthrosis was diagnosed. A total of 15 (13 women and 2 
men) conservative patients and 14 (13 women and 1 man) surgi-
cal patients with vertebral pseudoarthrosis were the subject for 
this study. 

Conventional lateral and supine cross-table lateral XP were 
performed. We measured kyphotic angle as a radiographic evalu-
ation which was measured between the cranial and caudal end-
plate of affected vertebrae in conventional lateral XP. Back pain 
was classified into five grades by Denis scale.
Results: Pain point assessed by the Denis scale significantly de-
creased from a mean of 4.7±0.6 at first admission to 4.0±0.8 after 

1 months, 2.7±1.2 after 3 months, to 2.5±1.1 after 6 months, to 
2.3±1.2 after 1 year and to 1.9±0.9 after 2 year in conservative 
group (p<0.05). And point decreased from a mean of 4.3±0.8 be-
fore surgery to 2.7±0.8 after 1 months, 2.0±0.8 after 3 months, 
to 2.2±0.8 after 6 months, to 2.3±0.8 after 1 year and to 2.2±0.8 
after 2 year in surgical group (p<0.05). At 1months Denis scale in 
surgical group was significantly smaller than conservative group. 
However, both groups were not significant over 3months.The 
mean kyphotic angle of affected vertebrae increased to 2.5% after 
3 months, to 5.6% after 6 months, to 5.9% after 1 year and to 6.7% 
after 2 year in conservative group, and significantly decreased to 
26.7% after 3 months, to 35.2% after 6 months, to 48.1% after 1 
year and to 54.5% after 2 year in surgical group (P<0.05). The 
mean kyphotic angle was significantly higher in conservative 
group at each point. A new fracture was seen in 3 patients, affect-
ing 3 vertebrae in conservative group, and in 5 patients, affecting 
7 vertebrae in surgical group.
Conclusions: Disabling back pain was successfully treated both 
conservative and surgical treatment. In surgical group, pain was 
decreased earlier, and kyphotic angle was improved. In conserva-
tive group, pain was decreased the same at 3months. A new frac-
ture tended to be little in conservative group. For painful VPA, 
surgical treatment to improve back pain should be performed 
only after sufficient conservative treatment.
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P477 - SUPPRESSION OF BONE TURNOVER MARKERS 
WITH MONTHLY ORAL IBANDRONATE IS SUSTAINED 
OVER 5 YEARS: THE MOBILE LTE STUDY
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Aims: In the 2-year, multinational, randomised, double-blind 
MOBILE study in women with postmenopausal osteoporosis, sig-
nificantly greater increases in lumbar spine bone mineral density 
(BMD) were seen with ibandronate 150mg monthly than 2.5mg 
daily.1,2 Here, we assess sustained response over 5 years in the 
MOBILE long-term extension (LTE) study.
Methods: Eligible patients previously receiving monthly oral 
ibandronate 100mg [n=176] or 150mg [n=176] in MOBILE for 2 
years continued treatment for an additional 3 years. The primary 
endpoint was the change in mean lumbar spine BMD (5 years 
continuous treatment, pooled intent-to-treat analysis). Bone 
turnover marker concentrations (sCTX and sP1NP) were meas-
ured in a subpopulation of patients (per-protocol population at 5 
years: 100mg n=18, 150mg n=19).
Results: After 5 years’ continuous monthly ibandronate 100mg 
or 150mg, mean lumbar spine (L2–L4) BMD increased by 8.2% 
(95%CI: 7.2%, 9.2%) and 8.4% (95%CI: 7.5%, 9.4%) respectively, 
from baseline. BMD also increased at the hip. A rapid and pro-
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nounced decrease in median trough sCTX from baseline was 
seen during the first 3 months of treatment: 100mg [n=141] –
50% (95%CI: –57%, –45%); 150mg [n=140] –66% (95%CI: –70%, 
–60%). The magnitude of suppression was generally sustained at 
year 5: 100mg [n=18] –52% (95%CI: –69%, –20%); 150mg [n=19] 
–57% (95%CI: –65%, –30%). Similarly, a pronounced decrease 
in median trough sP1NP from baseline was seen at month 12: 
100mg [n=23] –69% (95%CI: –74%, –65%); 150mg [n=23] –72% 
(95% CI: –79%, –67%). These decreases in sP1NP were sustained 
at a similar magnitude at year 5: 100mg [n=18] –52% (95% CI: 
–66%, –28%); 150 mg [n=19] –61% (95% CI: –75%, –56%). The 
proportion of patients with at least one adverse event over 5 years 
was similar between both regimens (100mg: 92%; 150 mg: 90%), 
with no new or unexpected events reported.
Conclusions: In women with postmenopausal osteoporosis, 
5 years’ treatment with the licensed dose of oral ibandronate 
(150mg monthly) improved BMD at lumbar spine and hip sites 
and was generally well tolerated. The early suppression of bone 
turnover markers sCTX and sP1NP achieved in MOBILE was 
sustained over 5 years of ibandronate therapy.
References: 1. Miller PD et al, J Bone Miner Res 2005;20:1315; 
2. Reginster JY et al. Ann Rheum Dis 2006;65:654.
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P478 - CORTICAL STRESS REACTIONS IN PATIENTS 
WITH ALENDRONATE-ASSOCIATED FEMORAL  
INSUFFICIENCY FRACTURES
A. Moaveni 1, A. Dowrick 1, S. Liew 1, K. Wang 1,*

1Department of Orthopaedic Surgery, Alfred Hospital, Mel-
bourne, Australia

Aims: Alendronate is a popular medication used in the treatment 
of osteoporosis. Increasing evidence suggests a strong link be-
tween long-term alendronate therapy and atypical femoral insuf-
ficiency fractures. Some authors have suggested that in patients 
with these fractures, easily recognizable cortical stress reactions 
often precede a complete fracture. However, there is no literature 
describing the nature of these stress reactions or how they should 
be treated. We describe the frequency, presentation, treatment, 
and outcomes of femoral stress reactions in a group of patients 
who had already sustained contralateral femoral insufficiency 
fractures associated with alendronate therapy (FIFA).
Methods: Using medical records and radiographs, we identify 
all patients who presented to our institution between 2007 and 
2009 with fractures consistent with FIFA. Radiographs were fur-
ther analyzed to identify those with a contralateral femoral stress 
reaction. Patients were contacted via telephone to confirm symp-
toms and post-operative outcomes. Bone densitometry, serum 

biochemical markers, and intra-operative histopathology results 
were collected when available.
Results: Eight patients with FIFA were identified. Average dura-
tion of alendronate use was 6.2 years. Five out of eight patients 
were concurrently on long-term glucocorticoid therapy. Four were 
found to have radiological evidence of cortical stress reaction on 
the contralateral femur. (see image) Stress reactions on three pa-
tients were symptomatic, and these patients received prophylactic 
surgical treatment with intramedullary (IM) nailing. Following 
treatment, all three patients had marked improvements in their 
pain, with one patient having complete resolution of symptoms in 
one week. Radiographs at review demonstrate persistent cortical 
abnormalities but no new stress reactions or fractures.

Conclusions: Patients on long-term alendronate who suffer from 
FIFA often display evidence of cortical stress reactions on the con-
tralateral femur. These should be recognized early for considera-
tion of prophylactic treatment. Prophylactic IM nailing improves 
symptoms and may prevent progression to complete fractures.

Disclosure of Interest: None Declared

P479 - AN ACTION TO CONTROL OSTEOPOROTIC 
FRACTURES IN THE FUTURE: EXAMINATION AND 
TREATMENT FOR THE DAUGHTERS OF HIP FRACTURE 
PATIENTS
T. Honda 1,*

1Rehabilitation, Kagawa Prefectural Central Hospital, Takamatsu 
City, Japan

Aims: Children of hip fracture (HF) patients have a risk factor of 
osteoporotic fracture. In Japan, we have the guideline that recom-
mends them anti-osteoporosis medication when the bone min-
eral density (BMD) is less than 80% of young adult mean value 
(YAM). In order to control osteoporotic fractures in the future, I 
propose a method based on this guideline.
Methods: I recommended the daughters of HF patients to un-
dergo dual energy X-ray absorptiometry (DXA) and began medi-
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cation according to the guideline while HF patients stayed in our 
hospital. Then, I evaluated the economical effects of this method 
in a simulation.
Results: Twenty daughters underwent DXA in our hospital and 
BMDs of 13 daughters were less than 80% of YAM. Six daughters 
consulted local doctors, and 10 daughters declined my recom-
mendation. I prescribed bisphosphonate for 5 daughters (mean 
age, 60.4 yrs) whose BMDs were less than 70% of YAM, and 
raloxifene or bisphosphonate for 8 daughters (mean age, 55.1 
yrs) whose BMDs were less than 80% more than 70% of YAM. 
I advised 7 daughters (mean age, 52.0 yrs) to receive follow-up 
because their BMDs were over 80% of YAM. All daughters treated 
with medication were continuing to take medicine a year later. 
In my simulation, this method is indicated for 100,000 daugh-
ters, and 80% of them undergo DXA. We begin medication for 
2/3 of the examinees now, for 1/6 of them 5 years later, and for 
1/12 of them 10 years later. The adherence rate of the medica-
tion is 80%. The incidence of fractures is reduced to half with the 
medication. I estimate that HFs and VFs will occur in 45,600 and 
57,000 daughters respectively in the natural course considering 
their risk for each fracture. However, in this simulation, we can 
prevent 13,300 HFs and 16,700 VFs by this method, and we can 
save 33 billion yen for fracture treatment and 70 billion yen for 
care. By the way, the medication will cost 152 billion yen if it con-
tinues constantly up to 85 years old. 
Conclusions: The daughters of HF patients are in age of rapid 
loss in BMD when their parental HFs occur, however, majority 
of them are ready to receive treatment and to accept our advice. 
Total dosage of medicine required in controlling their fractures 
will reduce if we begin medication for them properly at this age. 
Moreover, this method may save other expense in health eco-
nomics. 

This method is efficient in choice of the therapeutic objec-
tives. And its cost-effectiveness is appropriate in controlling os-
teoporotic fractures in the future. 
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P480 - THE ROLE OF HEIGHT MEASUREMENT IN  
FRACTURE RISK ASESSMENT IN PATIENTS WITH  
OSTEOPOROSIS
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Aims: Osteoporosis is a metabolic bone disease predisposing to 
low energy fractures. In Poland pharmacological treatment for 
osteoporosis is introduced when 10-years fracture risk is higher 
than 20%, regarding densitometry results and clinical risk factors. 
One of the most important risk factors are low energy fractures. 
Spine fractures are almost asymptomatic. More than 70% of them 
are clinically silent. Height loss between 4 and 8 cm may be the 
only sign of a facture. A history of fractures is crucial for intro-
ducing pharmacological treatment. The aim of the study was the 
evaluation of the effect of active screening for osteoporotic spine 
fractures on 10-years fracture risk.

Methods: In 351 female patients from Wielkopolska region (Po-
land) treated for osteoporosis in Osteoporosis Outpatient Clinic 
10-years fracture risk based on FRAX®-10 was calculated. Patients 
with a negative history of spine fractures and height loss of more 
than 5cm had two different FRAX®-10 estimations. In the first ac-
cording to negative history of fractures no spine fractures were 
analysed, in the second height loss of more than 5cm was treated 
as an occult spine fracture. 
Results: Patients’ mean age was 70.1 years (47 to 90). The average 
FRAX® score was 14%. Scores above treatment point (≥20%) were 
reached by 74 women (21% of the study group). Positive history of 
spine fractures was obtained from 133 patients (38% of the study 
group). In this group mean age was 71.8 years, mean FRAX® score 
was 19%. In the group with a negative history of fractures (218 pa-
tients-62%) mean age was 69 years, mean FRAX® score was 11%. 
In this group 112 women (51%) had a height loss of more than 5 
cm. Mean FRAX® score in a group without fracture was 11% and 
when height decrease was treated as a fracture the score was 17%. 
Height loss of more than 5cm qualified as a clinically silent spine 
fracture in 7% of patients with negative fractures’ history decided 
about introduction of pharmacological treatment
Conclusions: 1. Regarding a large number of clinically silent 
spine fractures it is advised to perform a screening height meas-
urements for all osteoporotic patients.

2. Undiagnosed and clinically silent spine fractures may delay 
the introduction of pharmacological treatment in patients with 
osteoporosis. 
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P481 - CLINICAL APPLICATION OF FRAX® FOR JAPANESE
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Aims: FRAX® is a fracture risk assessment program developed by 
WHO working group to calculate 10-year risks for hip fracture 
and major osteoporotic fragile fractures. The Japanese commit-
tee on FRAX® tried to position FRAX® in the clinical practice in 
Japan.
Methods: Because the incidence of vertebral fractures in Japa-
nese is much higher than that in Caucasians, we focused on the 
10-year risk for major osteoporotic fractures as the FRAX® risk in 
this study. We examined the FRAX® risk in the patients under the 
pharmacological treatment of osteoporosis at four independent 
clinics. Then, proportion of those who will have the 10-year risk 
over some cut-off values were described for general population 
and hospital samples. The observed incidence of vertebral frac-
tures in the prospective cohorts was compared with the FRAX® 
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risk. These data were examined in view point of not only cut-off 
point for pharmacological treatment but also screening of oste-
oporosis.
Results: The current Japanese guideline for the prevention and 
treatment of osteoporosis recommends pharmacological therapy 
for the patients with fragile osteoporotic fractures, those with 
bone mineral density (BMD) lower than 70% of young adult 
mean (YAM), and those of osteopenia with one of the clinical 
risk factors (smoking, excessive alcohol, parents’ history of hip 
fracture). The mean FRAX® risk of the patients under treatment 
according to this guideline was 15-20±. When the cut-off value 
of 15% for major osteoporotic fracture risk was applied to the 
general population, more than 90% of women aged 75 or older 
had the risk higher than this cut-off value. Substantial percent-
age of younger women with normal BMD had the FRAX® risk 
higher 15%. These results indicated that age and/or BMD should 
be considered when FRAX® is applied for Japanese. The incidence 
of vertebral fractures in the prospective cohorts was higher than 
that predicted by FRAX®, showing one of the limitations of FRAX® 
in clinical application. 
Conclusions: FRAX® will give a track of clinical decision which 
is additional to the current Japanese guideline. The commit-
tee recommends the cut-off value of 15± for major osteoporotic 
fractures in the patients with osteopenia (YAM 70~80%), but 
this cut-off value is applicable for the women under 75-year old. 
Younger patients, e.g. those in fifty, should be assessed by the cur-
rent guideline. The limitations of FRAX® in clinical setting should 
be considered.
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P482 - INTRA-VERTEBRAL EXPANDABLE PILLAR AS AN 
ALTERNATIVE AUGMENTER IN THE TREATMENT OF 
OSTEOPOROTIC VERTEBRAL FRACTURE
J. Hsieh 1,*, P. Chen 1

1Orthopaedics, Min-Sheng General Hospital, Taoyuan, Taiwan, 
China

Aims: Osteoporotic Vertebral Fracture (OVF) can be managed 
by various options which have their limitations or biomechanical 
issues. Intra-Vertebral Expandable Pillar (I-VEP) is a new device 
to provide long-lasting relief of pain and to reduce kyphosis.
Methods: 21 patients were subjected to I-VEP implantation be-
tween September 2006 and January 2008. 5 patients were just un-
derwent I-VEP insertion and other 16 patients were underwent 
additional implantation of pedicle screws and fusion. All patients 
were evaluated by preoperative and postoperative Visual Analog 
Scale (VAS) Pain Scores, anterior vertebral body height (AVBH), 
and the kyphotic angle (KA) of the lesion site. The AVBH of the 
adjacent segments were also measured.
Results: The mean follow-up period was 27.8 months. The two 
groups were both significant differences in reduced VAS score, in-
creased AVBH and corrected KA between the preoperative phase 
and the final follow-up. In contrast, there was no significant dif-
ference of the AVBH of the adjacent segments.

Conclusions: The collapsed VB could be restored by expanded 
I-VEP and maintained by effective bony fusion inside and outside 
of the I-VEP. Also, the preservation of the end plate diminished 
the risk of subsidence of the I-VEP into the adjacent segments. 
Isolated implantation of I-VEP is suitable for younger and less 
osteoporotic patients. Supplemental screw insertion provides the 
initial stability and ensures the kyphotic correction. I-VEP seems 
reliable and safe in the treatment of patients with symptomatic 
OVF.
References: 1. Johnell O, J Intern Med 1996;239:299; 2. Andrade 
SE et al, Arch Intern Med 2003;163:2052; 3. Kaplan PA, Orton DF, 
Asleson RJ, Radiology 1987;165:533; 4. Iqbal MM, Sobhan T, Mo 
Med 2002;99:19.
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P483 - ANTI-NOCICEPTIVE EFFECTS OF ELCATONIN  
INJECTION FOR POSTMENOPAUSAL WOMEN WITH 
BACK PAIN: A RANDOMIZED CONTROLLED TRIAL
S. Ikegami 1,*, M. Kamimura 2, S. Uchiyama 1, H. Nakagawa 3, H. 
Hashidate 1, K. Takahara 4, J. Takahashi 1, H. Kato 1

1Department of Orthopaedic Surgery, Shinshu University School 
of Medicine, 2Center for Osteoporosis and Spinal Disorders: Ka-
mimura Orthopaedic Clinic, Matsumoto-City, 3Department of 
Orthopaedic Surgery, Suwa Red Cross Hospital, Suwa-City, 4De-
partment of Orthopaedic Surgery, Ina Central Hospital, Ina-City, 
Japan

Aims: Eel calcitonin (elcatonin) injection is widely used for eld-
erly patients suffering from somatic pain in Japan. However, there 
have been few reports on the analgesic effects of elcatonin injec-
tion. The purpose of this study was to examine the analgesic ef-
fects of elcatonin injection in postmenopausal women with lower 
back pain.
Methods: This study was designed as a double-blind, rand-
omized, placebo-controlled study. Thirty-six women aged ≥50 
years with acute lower back pain participated in this study. They 
were randomly divided into two treatment groups according to 
whether they received a placebo or a weekly trigger point injec-
tion of elcatonin (20 units). They were observed for 5 weeks and 
the extent of pain at motion and at rest according to the visual 
analog scale (VAS) was evaluated. The mean VAS scores for the 
elcatonin group were then compared with those of the placebo 
group.
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Results: Thirty-six patients participated in the trial, and four of 
these were excluded before opening the study key. Seventeen pa-
tients were in the elcatonin group and 15 patients were in the 
placebo group. There were no statistically significant differences 
in the mean VAS scores for pain at rest between the two groups 
during the 5-week treatment course. However, the mean VAS 
scores for motion pain in the elcatonin group were significantly 
lower than those in the placebo group at the third, fifth and sixth 
weeks.
Conclusions: Elcatonin injection (20 units) significantly relieved 
motion pain in the lower back in postmenopausal women after 
three weeks of treatment. This analgesic effect continued for the 
subsequent 3 weeks.

Disclosure of Interest: None Declared

P484 - DOES BISPHOSPHONATES COMPLIANCE HAVE 
INFLUENCE ON FRACTURE RISK? SYSTEMATIC REVIEW 
AND META-ANALYSIS
P. Zegarra 1, J. González-Enríquez 2, B. Rubio 2, R. Alcazar 2, J. M. 
Amate 2, I. Imaz 2,*

1National School of Health Care, 2Health Care Technology As-
sessment Agency, “Carlos III” Health Institute, Madrid, Spain

Aims: To estimate the influence of low bisphosphonates compli-
ance on fracture risk in osteoporotic patients.
Methods: We performed a systematic review of observational 
studies that compare fracture risk of higher versus lower bisphos-
phonates compliant patients. 
Inclusion criteria:

- Prospective analysis of administrative databases of pharmacy 
refills.

- Analysis using conditional logistic regression or Cox propor-
tional hazards models.

- Follow-up period between 1 to 2.5 years.
- Not self-reported data.
- Compliance must be measured by the Medication Possession 

Ratio (MPR).
The meta-analysis combined fracture risk using a Dersimo-

nian and Laird random effects model, weighted by the inverse of 
the variance. Heterogeneity, publication bias and studies’ quality 
were assessed. A sensitivity analysis was performed to explore the 
heterogeneity of results according to age, drug, fracture location, 
confirmed versus not confirmed osteoporosis diagnosis and com-
pliance level. For the assessment of compliance level, two sub-
groups were established. The former included studies that used a 
MPR threshold of 80% to distinguish between poorly and highly 
compliant patients; and the latter included studies that compare 
MPR > 90% versus MPR<20-50%.
Results: Six articles, totalling 171,063 patients, met our inclusion 
criteria. These articles included 27,820 patients (16.26%) that re-
ceived hormone replacement therapy, 27 patients (0.016%) that 
received calcitonin, and 143,216 patients that received bisphos-
phonates. The 2.4% of the patients were men. Only one study in-
cluded patients younger than 45 years old. This study analysed 
data of 7,047 patients between 18 and 60 years old. The risk of 
fracture was 46% greater for patients with poor bisphosphonate 

compliance (less than 80% of MPR) versus highly compliant pa-
tients (equal or more than 80% of MPR). The increased fracture 
risk was lower for non-vertebral (16%) and hip (28%) than for 
clinical vertebral fractures (43%). Heterogeneity was partially ex-
plained by fracture location and drug. Fracture risk ratios were 
not altered by age, osteoporosis confirmation, and compliance 
level.
Conclusions: The published evidence indicates that poor bi-
sphosphonates compliance is associates with an increased frac-
ture risk, which is lower for non-vertebral than for clinical ver-
tebral fractures.
Acknowledgement: Research and Development Programme of 
the Spanish Ministry of Health (grants PI07/90076 and PI06/0816) 
and Novartis Farmacéutica SA.
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P485 - CALCIUM AND VITAMIN D INTAKE IN  
RESIDENTS LIVING IN LONG-TERM-CARE (LTC) HOMES: 
THE VITAMIN D OSTEOPOROSIS STUDY (VIDOS) 
A. Papaioannou 1,*, G. Ioannidis 1, L. Giangregorio 2, J. B. Stroud 3, 
M. Nixon 1, L. Thabane 1, R. G. Josse 4, S. Morin 5, S. Marr 1, A. M. 
Sawka 4, R. Crilly 6, L. Nash 1, N. Flett 1, C. C. Kennedy 1, M. van 
der Horst 1, J. Johnson 1, G. Campbell 3, J. D. Adachi 1

1McMaster University, Hamilton, 2University of Waterloo, Wa-
terloo, 3Medical Pharmacies Group Inc, Pickering, 4University 
of Toronto, Toronto, 5McGill University, Montreal, 6University of 
Western Ontario, London, Canada

Aims: ViDOS was designed to calculate the osteoporosis care gap 
and to enhance the management of the disease in residents living 
in LTC homes. 
Methods: The study is a clustered randomized control trial 
involving a multidisciplinary, multifaceted integrated disease 
management process that consists of a small group of indi-
viduals employed by LTC homes who meet regularly to exam-
ine work related challenges and propose solutions. The study 
will involve 40 LTC homes randomized to either intervention 
(n=20) or control groups (n=20). The project phases for the in-
tervention homes consist of 3 data collection periods and 3 edu-
cational interventions (wave I data collection, 1st educational 
intervention, wave II data collection, 2nd educational interven-
tion, and wave III data collection, 3rd educational intervention/
close-out). In control homes, usual care and 3 data collection 
periods are planned. The study duration will be approximately 
16 months. For each data collection wave, medical records will 
be examined for all residents living in the homes. This interim 
analysis evaluated wave I (baseline) use of calcium and vitamin 
D supplements for residents living in 16 LTC homes. Individu-
als were categorized as using or not using calcium and vitamin 
D (yes/no) and by the dose (calcium: ≥ 500 mg/day; vitamin D 
≥ 800 IU/day).
Results: A total of 2259 medical records were selected and ana-
lyzed. The mean (SD) age of the residents was 82.1 yr (11.1) and 
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31% (688/2247) were men. Results showed that 33% (751/2259) 
of individuals were taking calcium and 32% (712/2259) were tak-
ing ≥ 500 mg/day. Furthermore, 48% (1093/2259) of residents 
were taking vitamin D and 32% (727/2259) were taking ≥ 800 
IU/day. 
Conclusions: In this cross-sectional analysis of 16 Canadian LTC 
homes, many residents were not taking calcium or vitamin D, 
and for those who were taking supplements, the doses were in-
adequate. Enhancing optimal calcium and vitamin D nutrition 
among residents in LTC may improve health care outcomes.

Disclosure of Interest: A. Papaioannou Grant / Research Sup-
port from: Amgen, Eli Lilly, Merck Frosst, Novartis, Procter and 
Gamble, Consultant / Speaker’s bureau / Advisory activities with: 
Amgen, Eli Lily, Merck Frosst, Novartis, Procter and Gamble, 
sanofi-aventis, Servier, G. Ioannidis: None Declared, L. Gian-
gregorio Grant / Research Support from: Merck Frosst, J. Stroud 
Employee of: Medical Pharmacies Group Inc, M. Nixon: None 
Declared, L. Thabane: None Declared, R. Josse Grant / Research 
Support from: Glaxosmithkline, Amgen, Novonordisk, sanofi 
aventis, Novartis, Consultant / Speaker’s bureau / Advisory activi-
ties with: Glaxosmithkline, Amgen, sanofi aventis, Novartis, Eli 
Lilly, Merck Frosst, S. Morin Consultant / Speaker’s bureau / Ad-
visory activities with: Amgen, sanofi aventis, Novartis, Eli Lilly, 
Merck Frosst, S. Marr: None Declared, A. Sawka: None Declared, 
R. Crilly: None Declared, L. Nash Consultant / Speaker’s bureau 
/ Advisory activities with: Amgen, N. Flett: None Declared, C. 
Kennedy: None Declared, M. van der Horst: None Declared, J. 
Johnson: None Declared, G. Campbell Employee of: Medical 
Pharmacies Group Inc, J. Adachi Grant / Research Support from: 
Amgen, sanofi-aventis, Bristol-Myers Squibb, Eli Lilly, Glaxo-
smithkline, Merck Frosst, Novartis, Pfizer, Procter and Gamble, 
Roche, Wyeth, Consultant / Speaker’s bureau / Advisory activities 
with: Amgen, Astra Zeneca, sanofi-aventis, Bristol-Myers Squibb, 
Eli Lilly, Glaxosmithkline, Merck Frosst, Novartis, Nycomed, 
Pfizer, Procter and Gamble, Roche, Servier, Wyeth

P486 - USE OF BISPHOSPHONATE THERAPY IN  
RESIDENTS LIVING IN LONG-TERM-CARE (LTC)  
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THE VITAMIN D OSTEOPOROSIS STUDY (VIDOS) 
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Aims: The ViDOS project was developed to quantify and reduce 
the gap in the care gap of patients with osteoporosis in residents 
living in LTC homes.
Methods: The study is a clustered randomized control trial that 
will evaluate the effect of a multidisciplinary, multifaceted inte-
grated disease management process on the management of oste-
oporosis. The intervention consists of the creation of small work-

ing groups of physicians, nurses, pharmacists and staff employed 
by LTC homes who will be given the mandate to identify and ana-
lyze osteoporosis management-related problems and recommend 
solution. The study will involve 40 LTC homes randomized into 
either intervention (n=20) or control arms (n=20). The project 
phases for the intervention arm consist of 3 data collection pe-
riods and 3 educational interventions (wave I data collection, 
1st educational intervention, wave II data collection, 2nd educa-
tional intervention, and wave III data collection, 3rd educational 
intervention/close-out), whereas only 3 data collection periods 
are scheduled for the control arm. The study duration will be 
approximately 16 months. For each wave, demographic, medi-
cations, falls, and disease condition data will be collected for all 
residents, using medication administration records (MAR) and 
entered into an electronic database. This interim analysis evalu-
ated wave I (baseline) use of bisphosphonate therapy for residents 
who are at high risk for incident fractures in 16 LTC homes. High 
risk was defined as residents who had osteoporosis recorded on 
their MAR sheets or had a prior hip fracture documented.
Results: A total of 2259 MAR were selected and analyzed. The 
mean (SD) age of the residents was 82.1 yr (11.1) and 69.8% 
(1559/2247) were women. Results revealed that 11.8% (266/2256) 
of residents had documented osteoporosis and 6.1% (138/2256) 
had a prior hip fracture documented. A total of 50.4% (134/266) 
and 34.8% (48/138) of residents with osteoporosis or prior hip 
fractures were prescribed bisphosphonate therapy, respectively.
Conclusions: A large care gap exists in Canadian LTC homes, in 
terms of treatment of established osteoporosis. Ensuring optimal 
osteoporosis management may reduce the probability of future 
fractures and the negative consequences associated with fracture 
in high risk individuals. 
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P487 - OSTEOPOROSIS COST UNITS STUDY IN THE 
TURKISH ELDERLY POPULATION WITH  
OSTEOPOROTIC HIP FRACTURE
S. Hepguler 1,*, A. Cetin 2, C. Deger 3, U. Erkent 4

1Department of Physical Therapy and Rehabilitation, Ege Univer-
sity Faculty of Medicine, Izmir, 2Department of Physical Therapy 
and Rehabilitation, Hacettepe University Faculty of Medicine, 
3Market Access Manager, Sanofi-aventis-Turkiye, Ankara, 4Medi-
cal Manager, Sanofi-aventis-Turkiye, Istanbul, Turkey

Aims: Objective of the study is to determine the cost of hip frac-
tures and to collect the relevant data related to osteoporosis in the 
elderly Turkish population.
Methods: The present study was conducted with 1118 oste-
oporotic hip fracture patients selected by screening 35 hospitals 
connected to a Disease Related Group (DRG) network. The treat-
ment choices, thus the percent distribution of different costs by 
type of hospital were applied to the estimations made using DRG 
data. The main variables were demographics, place of fracture, 
type of treatment and duration of hospital stay, estimation of the 
direct cost and extrapolation of costs to Turkey based on numbers 
of hospitals, hospital beds and patient by hospital.
Results: Out of 1118 selected patients (mean age: 75.3±9.9 years), 
62.8% (n=701) were females. Male patients were significantly 
younger than females (p<0.000). The majority of the patients 
(%98.6) were diagnosed with femoral neck fracture. The average 
length of hospital stay was 11.0±7.9 days. The DRG costs used for 
cost estimates did not cover the costs of prosthesis or implant uti-
lized, but only the direct medical costs of the primary hospitaliza-
tion of the hip fractured osteoporotic patients. The total weighed 
costs of 1118 hip fractured patients is $ 2,177,080 per year indi-
cating an average direct medical cost of $3,018 per patient in the 
35 DRG hospitals. Number of patients was estimated to be 15602 
by number of hospitals; 8521 by number of hospital beds, and 
9365 by number of hospitalization which cost $31,530 million; 
$14,793 million and $18,948 million, respectively.
Conclusions: The gradual increase in the prevalence of oste-
oporotic hip fractures in Turkey, as observed in other countries 
(1) seems to continue challenging health economics in Turkey in 
the near future. Based on representation of 12.6% of the coun-
trywide number of hospital beds by DRG hospitals supporting 
our estimations, raising awareness of osteoporotic hip fractures 
among physicians might facilitate to consider total costs and con-
sequences of the illness to develop accurate national database to 
avoid incoherence and lack of standard data.
References: 1. P Piscitelli et al, SIOMMMS study group, and 
CERSUM research group, Osteoporos Int 2007;18:211.
Acknowledgement: The study is granted by sanofi-aventis Türki-
ye
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P488 - USE OF ZOLEDRONIC ACID IN REDUCING  
CLINICAL FRACTURES AND MORTALITY AFTER HIP 
FRACTURE
C. Zidrou 1, D. Alvanos 1, D. Neophytou 1,*, T. Kyriakidis 1, A. 
Kyriakidis 1
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Aims: The aim of this study is to document the antifracture ef-
ficacy and reduction of mortality by the use of zoledronic acid 
after hip fracture.
Methods: The study was carried out, between 1 January 2008and 
31 December 2009 on a population of 200 patients, aged 68-85 
years (mean age 74,8 years) who had undergone a low trauma 
hip fracture. 100 patients (the 1stsubgroup) were received yearly 
intravenous zoledronic acid within 90 days after surgical repair 
of hip fracture, 1000mg calcium and 400-800IU vitamin D per 
day. The 2ndsubgroup (100 patients) was received only 1000mg 
calcium and 400-800IU vitamin D per day. The median follow-up 
was 1,8 years.
Results: In the 1stsubgroup, the rates of any new clinical fracture 
were 8,97% and 13,8% in the 2ndsubgroup, a 35% risk reduction 
with zoledronic acid. The respective rates of a new clinical ver-
tebral fracture were1,8% and 3,85% while the respective rates of 
new nonvertebral fractures were 7,7% and 10,8%. 10 of 100 pa-
tients in the zoledronic acid group (10%) and 14 of 100 patients 
in the 2ndsubgroup (14%) died, a reduction of 28% in deaths in 
the zoledronic acid group. The most frequent adverse events in 
patients receiving zoledronic acid were pyrexia, myalgia and 
musculoskeletal pain. No cases of osteonecrosis of the jaw were 
reported, and no adverse effects on the healing of fractures were 
noted. The rates of cardiovascular adverse events were similar in 
the two groups.
Conclusions: An annual infusion of zoledronic acid within 90 
days after repair of a low trauma hip fracture is associated with a 
reduction in the rate of new clinical fractures and improved sur-
vival.
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P489 - DOES IBANDRONATE POSSESS EQUAL EFFICACY 
IN PATIENTS WITH POSTMENOPAUSAL OSTEOPOROSIS 
WITH AND WITHOUT CORTICOSTEROIDS 
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Aims: To evaluate the efficacy of intravenous Ibandronate 3 
mg/3 ml once quarterly within one year, on bone mineral density 
(BMD), in patients with postmenopausal osteoporosis (PMO) 
with and without corticosteroid (CS) treatment.
Methods: Hundred and one women were included; 67 women 
of mean age 63±13,02 with PMO (T-score<-2,5) without CS 
treatment, and 34 women with PMO (T-score<-2,5) at mean age 
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58±9,50, with rheumatic diseases under CS more than one year. 
BMD at the lumbar spine (LS) on DXA and x-ray at the thoracic 
and lumbar spine were measured before, and after one year of 
treatment. The patients were treated with intravenous Ibandronate 
3 mg/3 ml once quarterly, within one year. All of them received 
calcium (1200 mg/d) and Vit.D3 (1000 I.U./d) supplementation. 
Statistical analysis was performed by T-Test and Mann-Whitney 
test, using SPSS 11.5 for Windows.
Results: Intravenous Ibandronate 3 mg/3 ml once quarterly for 
one year brought in both groups to significant increase in the 
mean BMD from baseline (056±0,109 g/cm2; 6,7±; p<0,0001). 
Significant increase in the mean BMD from baseline was noted 
in the group of PMO without CS (0,069±0,125 g/cm2; 8,74±; 
p<0,0001). In patients with PMO under corticosteroid treat-
ment also there was significant increase in the mean BMD from 
baseline (0,032±0,060 g/cm2; 3.8%; p=0,005). There is not sta-
tistically significant difference between both groups within one 
year of treatment (0,068 vs. 0,032 g/cm2, p=0,060). The low in-
cidence of new fractures in both groups at the 1st year of treat-
ment (2±), compared to baseline (40,6±), is statistically signifi-
cant (p<0,0001). There is not significant difference between both 
groups (p=0,055). 
Conclusions: The patients with PMO under CS treatment im-
proved by the treatment as much as the patients with PMO with-
out CS treatment. There is a considerable trend towards low in-
cidence of new fractures in both groups. The adverse events are 
insignificant and transient.
References: 1. American College of Rheumatology Ad Hoc Com-
mittee on Glucocorticoid-Induced Osteoporosis, Arthritis Rheum 
2001;44:1496; 2. JD Ringe et al, Rheumatology 2003;42:743. 
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Aims: In this study, we examined whether supplementing acute 
hip fracture patients with one large loading dose of vitamin D 
in addition to 1000IU vitamin D daily for 3-months increased 
vitamin D levels more effectively compared to only prescribing 
1000IU vitamin D daily.
Methods: This was a parallel, double-blind, randomized control-
led trial. The treatment and follow-up period was 3-months. The 
three study arms varied according to vitamin D loading dose: 
Group A: Placebo bolus; Group B: 50,000 D2; Group C: 100,000 
D2. Following the loading dose, all study arms took 1000 IU D3 
daily for 3-months. Serum 25-hydroxyvitamin D3 (25-OHD), was 
measured at baseline, on discharge from acute care and rehabili-

tation (approximately 4-weeks), and at 3-month follow-up. We 
compared amongst treatment arms 1) the proportion of patients 
reaching an optimal level of 25-OHD (≥75 nmol/L) 2) the mean 
25-OHD. In analysis of covariance, time to follow-up and base-
line 25-OHD were controlled for. We also examined the mean 
percent change in 25-OHD levels in a multivariable regression 
model; the last observation carried forward was used as the out-
come measure (and controlling for time in analysis).
Results: By the 2nd measure (approximately 4-weeks), 54% per-
cent of all study patients reached the target 25-OHD therapeu-
tic level (≥75 nmol/L), and 64% by the final measure (approxi-
mately 3-months). There were no significant differences between 
the treatment groups. Similarly, in ANCOVA analyses, there was 
no significant differences in mean 25-OHD between treatment 
groups at the 2nd or 3rd measures. In the multivariable model, 
baseline 25-OHD was a strong predictor of percent change in 25-
OHD (b=-2.76, p<0.001); treatment group was not significant. 
Age, gender, weight and time between baseline and final meas-
ure did not add any further predictive value. The percentage of 
patients who were at least 80% adherent to daily Vitamin D in-
hospital was 83%. Of 46 participants for whom we could calculate 
final adherence (including those discharged home), 61% achieved 
80% adherence.
Conclusions: It appears that patients receiving the additional 
loading dose of 50,000 or 100,000 D2, in addition to 1000 IU daily 
vitamin D3, had no added benefit over individuals receiving only 
1000 IU daily vitamin D3. Although the majority of individuals 
reached therapeutic 25-OHD levels, 36% did not achieve this by 
the end of the study. 
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P491 - MULTIPLE STUDIES WITH RISEDRONATE  
DEMONSTRATE CONSISTENT BONE TURNOVER  
REGARDLESS OF DOSE 
R. R. Recker 1,*, L. Ste-Marie 2, P. Chavassieux 3, B. Borah 4

1Creighton University, Omaha, 4Warner Chilcott, Mason, United 
States, 2Hospital Saint-Luc, Montreal, Canada, 3INSERM, Lyon, 
France

Aims: The purpose of this analysis was to study the robustness 
and consistency of the histomorphometric data from biopsies of 
postmenopausal women with osteoporosis (PMO) treated with 
risedronate at different dose levels and dosing frequency.
Methods: In a pivotal Phase III randomized, placebo-controlled 
clinical study, patients were treated with either 5 mg of risedro-
nate daily or with placebo for 3 years. Analysis in paired biopsies 
showed that risedronate reduced mineralizing surface by 58% 
and activation frequency by 47%, which is consistent with its 
anti-resorptive activity1. Of 70 evaluable biopsies (33 placebo; 37 
risedronate), double tetracycline labels, a reflection of on-going 
remodeling, were seen in all biopsies. In a subsequent 2 year ex-
tension study, double labels were identified in all paired biopsies 
indicating continuous bone remodeling2 in patients treated with 
5 mg/day for up to 5 years. Subsequently, three different regimens 
of risedronate were developed: 35 mg once-a-week (OAW)3, one 
75 mg dose on two consecutive days a month (2CDM)5, and 150 
mg once-a-month (OAM)4. Non-inferiority of these new regi-
mens compared to the daily 5mg dose was demonstrated, based 
on a prospectively defined primary endpoint (Table). The 35 mg 
OAW study also included a 50 mg weekly dose. In all three stud-
ies, biopsies were taken at 24 months.
Results: Double tetracycline labels were found in 97 – 100% bi-
opsies (Table). Key histomorphometric variables were compara-
ble across these studies. These data indicate that risedronate pre-
served bone structure and quality with continuous remodeling in 
all groups regardless of dose and exposure.

 Risedronate 
dose (mg)

# evaluable 
biopsies

# biopsies w/
double label

% of dou-
ble label

VERT-NA 
(36 month1)

5 37 37 100

VERT-NA 
(60 month2)

5 13 13 100

OAW  
(24 month)3
 

 

5 35 34 97
35 29 29 100
50 21 21 100

OAM  
(24 month)4
 

5 35 34 97
150 27 27 100

2CDM  
(24 month)5
 

5 9 9 100
75 5 5 100

PMO Total  211 209 99

Conclusions: The presence of double labels in 99% of all biopsies 
does not suggest compromise of bone remodeling during treat-
ment with these established regimens, up to 5 years with the 5mg/
day dose.
References: 1E Eriksen et al, Bone, 2002; 2LG Ste-Marie et al, CTI, 
2004; 3R Recker et al, ECTS, 2003; 4P Chavassieux et al, ECTS, 
2009; 5PGP data on file.
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P492 - LATERAL CORTICAL STRESS LESIONS IN  
PROLONGED BISPHOSPHONATE THERAPY:  
INDICATIONS FOR SURGICAL INTERVENTION
J. S. Koh 1,*, S. K. Goh 1, M. A. Png 2, E. B. Kwek 3, T. S. Howe 1

1Orthopaedic Surgery, 2Diagnostic Radiology, Singapore General 
Hospital, 3Orthopaedic Surgery, Tan Tock Seng Hospital, Singa-
pore

Aims: Femoral insufficiency fractures have been reported after 
long term bisphosphonate therapy 1,2. Lateral cortical stress re-
actions have been documented to precede these fractures and 
were also identified in the contralateral femur in 53± of patients 
3. 

This study follows the natural history of femoral stress lesions 
associated with long term bisphosphonate therapy, with emphasis 
on features that pre-dispose to complete stress fractures.
Methods: A prospective clinical and radiological review of all pa-
tients with radiologically documented femoral stress lesions asso-
ciated with bisphosphonate therapy was carried out for evidence 
of progression or resolution of the lesions. Radiological features 
of stress lesions culminating in fractures were compared with 
those which remained intact. 
Results: Of 1,463 geriatric hip fractures occurring from 1 May 
2004 to 31 July 2008, 33 were of a distinct metaphyseal-diaphyseal 
configuration. Thirty-two were on prior bisphosphonate therapy. 
Sixteen femurs showed a lateral cortical thickening either in pre-
fracture radiographs (4 femurs) or on radiographs of the contral-
ateral femur (12 femurs). All four cases which fractured had a “ 
dreaded black line” in the lesion while only one out of 12 patients 
had this feature in femurs which remained intact (100% vs. 8.3%, 
p= 0.003). All patients who fractured reported thigh discomfort 
over 1.0 month (0.1-9.0 months, SD 4.0 months) while three of 12 
patients who did not fracture reported thigh discomfort. (100% 
vs. 25%, p= 0.019)
Conclusions: Cortical stress reactions associated with prolonged 
anti-resorptive therapy, in the presence of pain and the “dreaded 
black line”, have an increased risk for complete stress fractures. 
Prophylactic surgical stabilisation is indicated when these fea-
tures are present.
References: 1. SK Goh et al, J Bone Joint Surg (Br) 2007;89-B:349; 
2. Neviaser AS et al, J Orthop Trauma 2008;22:346; 3. Kwek EB et 
al, Injury 2008;39:224.
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P493 - CORRELATION OF BLOOD SERUM LEVELS CTX, 
NTX, PTH AND FRACTURE RISK IN THE 90 MONTHS 
OF TREATMENT WITH RISEDRONATE IN PO GREEK 
WOMEN
I. C. Koulouris 1,*, D. Manousidis 1, K. Mamalis 1, E. Kataxaki 2, A. 
Makris 1, D. Mastorakis 1 
1Orthopaedic, Ika Egaleo, Egaleo -Athens, 2Rheumatolog, Thria-
sion General Hospital, Eleusis, Greece

Aims: The aim of this study was to investigate the effect on 
sNTX, sCTX and PTHi following daily continuous administra-
tion of Risedronate for 90 months in early postmenopausal Greek 
women.
Methods: Forty, early postmenopausal women, between 48 and 
53 years old (mean±50 years), 6 months to one year after the 
menopause, with T-score<2 SD on lumbar spine DXA and with-
out any prior metabolic disorders or fractures were separated 
into 2 groups: Group A (n=30) received) 0,25mg Αcacidol,35 mg 
Risedronate, and 1000 (mg/day) Calcium carbonate, while group 
B (n= 10) 0,25mg Αcacidol and calcium. Serum and urine bone 
resorption markers were measured at 0, 6, 12, 24, 36, 48, 60, 84 
and 90 months intervals by automated electrochemiluminescence 
assay. No premonopausal values were available for comparison. 
Two patients in group B discontinued treatment because they 
made fracture the one patient in the under 1/3 of forearm and 
second in the vertebral Τhoracic 11.
Results: 1) Group A showed a statistically significant decrease 
in sNTX(16.15%, p<0.0005) as early as 6 months changes 
whilst the annual fluctuation remained with no statistically sig-
nificant changes p<0.0005 (90 months). In group B sNTX was 
increased (10.9%,19,58% p<0.0005). 2) Group A in the first 6-
months showed an early statistically significant decrease in sCTX 
(11.69%p<0.0005) whilst the annual fluctuation remained with no 
statistically significant changes p<0.0005 (90 months). In group B 
sCTX was increased (13.32%, 18,97%,p<0.0005). No values with 
was not decreased under the physiologic levels of laboratory.3) 
PTHi±changes in both of groups are not significant. 
Conclusions: Changes in sNTX, sCTX, demonstrate that Rise-
dronate effectively decrease bone markers of bone resorption as 
early as 6 months after treatment and the effect is maintained 
without further changes from the end of the first year of treat-
ment. Τhe bone markers they continued to remain constant in the 
physiologic levels at the duration of next years of treatment with-
out clinical fracture in the 90 months period. Risedronate treat-
ment helped in does not become fracture during the 90 months 
and this has direct cross-correlation with the correct regulation 
bone resorption markers.

Disclosure of Interest: None Declared

P494 - EFFECT OF COMBINATION OF GENISTEIN,  
POLYUNSATURATED FATTY ACIDS (N-3 PUFAS) AND 
VITAMINS K1 AND D3 ON BONE MINERAL DENSITY 
(BMD) IN POSTMENOPAUSAL WOMEN
I. Kunz 1,*, J. Lappe 2, R. Recker 2, C. Riegger 1, P. Weber 1, R. 
Heaney 2

1R&D Human Nutrition and Health, DSM Nutritional Products, 
Basel, Switzerland, 2Osteoporosis Research Center, Creighton 
University Medical Center, Omaha, United States

Aims: Osteoporosis is a major health problem with increasing 
prevalence as the population ages. Nutritional factors play an im-
portant role in the prevention of osteoporosis; however, control-
led human studies investigating the possible benefit of several mi-
cro nutrients on bone health are limited. To investigate the effect 
in humans, a pilot, randomized, placebo-controlled, double-blind 
study was initiated in postmenopausal women (PMW).
Methods: PMW were recruited to receive a combination of 30 
mg genistein, 1 g n-3 PUFAs, 800 IU vitamin D3 and 150 ug vi-
tamin K1 supplementation + 500 mg calcium, or placebo + 500 
mg calcium. Primary objective was to investigate the effect of the 
combined supplementation over a period of 6 months on BMD 
at lumbar spine and femoral neck compared with calcium alone. 
Secondary objectives were to investigate the effect of the supple-
mentation on other bone sites, biomarkers of bone health and 
safety, compared with only calcium.
Results: Fifty-eight healthy, early PMW with an average age 
of 55y and BMI of 25 kg/m2 were investigated. After 6 months 
there was a significant increase in BMD at femoral neck (delta 
1.3% compared to calcium alone, P<0.05) and Ward’s Triangle 
(delta 3.4% compared to calcium alone, P<0.05) whereas there 
was no difference compared to calcium alone at lumbar spine 
and other hip sites or whole body. NTX and BALP were signifi-
cantly increased compared to calcium alone (P≤0.05). No effect 
on endometrial thickness was observed. Tolerability was very 
good.
Conclusions: The combined supplementation (30 mg genistein, 
1 g n-3 PUFAs, 800 IU vitamin D3 and 150 ug vitamin K1) ap-
peared to protect against bone loss better than calcium alone and 
to increase BMD at hip sites by up to 3.4% after 6 months sup-
plementation.

Disclosure of Interest: None Declared

P495 - COMPLEX DRUG THERAPY AND REHABILITATON 
IN ENDOCRINE DISORDERS ASSOCIATED WITH  
SECONDARY OSTEOPOROSIS – ONE YEAR FOLLOW-UP
A. Totorean 1,*, R. Onofrei 2, D. I. Nemes 2, C. Cristea 2, A. Nita 2

1Trauma Rehabilitation, 2University of Medicine and Pharmacy 
Victor Babes, Timisoara, Romania

Aims: To identify the most common endocrine disorders associ-
ated with secondary osteoporosis and to evaluate the effect of a 
complex drug therapy and rehabilitation program on bone loss.
Methods: In a four year period, we evaluated 136 patients (82.93% 
female, mean age 48.13±12.06 years) diagnosed with one endo-
crine disorders and secondary osteoporosis. The bone loss was 
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evaluated at the beginning of the treatment and after one year, by 
DXA osteodensitometry
Results: The endocrine disorders associated with secondary 
osteoporosis were hyperthyroidism (60.97%), hypogonadism 
(35.37%), primary hyperparathyroidism (1.83%), and Cushing 
syndrome (1.83%). 105 patients followed the prescribed treat-
ment (specific treatment for endocrine disorder, antiosteoporotic 
treatment and a rehabilitation program – aerobics, weight bear-
ing and resistance exercises) for one year, with an improvement of 
the bone mineral density of 9.73% at hip level, respectively with 
13.43% at lumbar spine level (p<0,001). 22,79% of initially evalu-
ated patients haven’t completed the prescribed treatment.
Conclusions: In our study, we found that hyperthyroidism is the 
most frequent endocrine disorders associated with secondary os-
teoporosis, followed by hypogonadism. The association between a 
complex drug therapy (for the underlying disease and osteoporo-
sis) and a rehabilitation program seems to have beneficial effects 
in cases of secondary osteoporosis with endocrine causes.
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P496 - DO LIFESTYLE CHANGES IMPROVE QUALITY OF 
LIFE IN OSTEOPOROSIS?
A. Totorean 1,*, A. Nita 1, C. Cristea 1, R. Onofrei 1, M. Dragoi 1

1University of Medicine and Pharmacy Victor Babes, Timisoara, 
Romania

Aims: In current study we want to find an adequate physical ac-
tivity program for women with postmenopausal osteoporosis and 
to evaluate the outcomes regarding the quality of life of our sub-
jects.
Methods: For one year we followed 76 women (age 47-72) with 
postmenopausal osteoporosis, under treatment with biphospho-
nates. Initially, at 6 and 12 months, we evaluated the patients, us-
ing DXA osteodensitometry and Qualeffo-41 questionnaire. We 
recommended a short program (30 minute) of ROM exercises, at 
least 3 times weekly, and free continuous walk sessions of 40-50 
minute, at least 5 times weekly.
Results: The adherence to physical activity program was poor, 
only 23.7% respected the schedule. After 6 months the Qualeffo-41 
score was better in patients who performed the prescribed physi-
cal training program. 6 patients left the study at this moment. The 
average score of Qualeffo-41 was significantly improved after 1 
year. We did not find significant BMD changes after one year.
Conclusions: The implementation of a regular physical activity 
lifestyle may be difficult and requires optimal methods for edu-
cating osteoporosis patients. Moderate physical activity has no 
influence on bone mineral density but seems to improve the qual-
ity of life in women with postmenopausal osteoporosis. 

Disclosure of Interest: None Declared

P497 - COMPARISON OF THE EFFECTS BETWEEN 
GROWTH HORMONE AND HYALURONIC ACID ON  
DEGENERATIVE CARTILAGE OF KNEE IN RABBIT
J. H. Lee 1,*, S. B. Kim 1, K. W. Lee 1

1Physical Medicine and Rehabilitation, Dong-A University Hos-
pital, Busan, Republic of Korea

Aims: To explore whether the growth hormone is effective in the 
treatment of degenerative cartilage of knee in rabbits.
Methods: Thirty New Zealand white rabbits were administered intra-
articular injection with monosodium iodoacetate (Sigma, St. Louis, 
USA) 2.5 mg and divided into 3 groups. Each group was adminis-
tered with hyaluronic acid (LG life science, Seoul, Korea) (group A) 
0.6 ml, growth hormone (LG life science, Seoul, Korea) (group B) 
or saline (group C) 0.6 ml intra-articular once a week for 4 weeks, 
beginning 4 weeks after the degeneration induction. All rabbits were 
killed 9 weeks after degeneration induction. The histologic morphol-
ogy was observed by optical microscope with knee cartilage.
Results: Mankin score was 2.4±1.3 in group A, 3.9±1.7 in group 
B, 7.4±0.8 in group C. Yoshimi score was 1.5±0.7 in group A, 
2.2±0.9 in group B, 4.4±0.6 in group C. Gross and microscopic 
morphologic findings showed that group C represented the more 
severe than group A & B (p<0.01), also group A was better than 
group B (p<0.05).
Conclusions: Growth hormone is effective on degenerative knee 
cartilage in rabbit model, but less than the hyaluronic acid.
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P498 - STUDY OF THE EXPEDIENCY OF IMPLANTATION 
IN UKRAINE THE INFORMATIONAL INTERNET-SYSTEM 
ABOUT OSTEOPOROSIS
A. A. Lendiak 1,*

1Organization and economy of pharmacy, DANYLO HALYTSKY 
Lviv National Medical University, Lviv, Ukraine

Aims: The medical and pharmaceutical fields in Ukraine are ex-
periencing changes. In this work the aim was to develop a model 
of pharmaceutical informational system about the osteoporosis 
based on Internet technologies.
Methods: The development and introduction of the model of 
non-commercial web-site “Osteoporosis in Ukraine. Pharma-
ceutical information” is supposed to be done in several stages, 
which include the analysis of need in pharmaceutical informa-
tion (questionnaire method was used), projecting interfaces and 
structure, introduction itself, evaluation of results.
Results: Stage І: studying the need of specialists in pharmaceu-
tical information (82 questionnaire sheets were received). Con-
cerning the information level about drugs used for treatment of 
osteoporosis: 35.5% consider it insufficient and 51% consider it 
partially sufficient. Among the spheres of pharmaceutical infor-
mation, which are the most interesting for specialists on the cor-
responding Internet resource, there are the following: evidentiary 
medicine data – 83%, information on new drugs available on the 
market – 73%, drug interaction – 72% etc. 
Stage ІІ: projecting interfaces and the resource structure. The 
project structure is based on ATC groups and is drug-oriented, 
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i.e. the base page is a pharmaceutical card which contains links 
to corresponding materials for this pharmaceutical after the eight 
directions. The site is available by the address: http://osteo.doctor.
ua
Stage ІІІ: introduction of the project. Information sources are 
strategically important, that is why only reliable information 
sources are used for adding information on the web-site. For 
standardization of the quality of information during introduc-
tion of the project all HON (Health On the Net) principles are 
observed, and the project was submitted for licensing to this or-
ganization for getting the conformity mark. 

Realization of the last stage is planned for late 2010. It includes 
getting expert conclusions concerning web-site contentment 
among the specialists, also carrying out the interrogation on the 
web-site among its visitors for their opinions on the resource and 
their development wishes and statistic analysis of attendance.
Conclusions: Introduction of this web-site is being carried out 
in compliance with certain quality standards, which provides 
healthcare professionals and population with relevant and compe-
tent information. Using the Internet in building new sustainable 
systems of medical and pharmaceutical information in Ukraine 
proved its feasibility.
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P499 - AMINOGUANIDINE, AN ADVANCED GLYCATION 
END-PRODUCT INHIBITOR, PREVENTS THE DECREASE 
IN BONE MINERAL DENSITY IN STREPTOZOTOCIN- 
INDUCED DIABETIC MICE 
R. S. Yang 1, Y. T. Yang 2, T. J. Chen 2, K. S. Tsai 3, S. H. Liu 2,*

1Department of Orthopaedics, 2Institute of Toxicology, 3Depart-
ment of Laboratory Medicine, National Taiwan University, Taipei, 
Taiwan, China

Aims: Diabetic osteopenia and osteoporosis are common long-
term complications in patients with insulin-dependent diabe-
tes mellitus, which may increase fracture rate and delay frac-
ture healing (1). The levels of advanced glycation end products 
(AGEs) have been found to be elevated in serum of patients with 
osteoporosis (2). However, the effect of AGEs on bone mineral 
density (BMD) still needs to be clarified. Here, we evaluate the in 
vivo effect of AGEs inhibitor aminoguanidine on the alteration of 
BMD in an insulin-dependent diabetic mouse model.
Methods: Male ICR mice (6-8 weeks) were injected intraperito-
neally with streptozotocin (STZ) 100 mg/kg. STZ was dissolved 
in sodium citrate buffer, pH 4.5, and injected within 15 min of 
preparation. An ELISA kit (Abcam, Cambridge, MA, USA) was 
used to detect the serum AGEs levels. After one week, chose the 
mice in which fasting blood glucose had >200 mg/dl to test the 
alteration in BMD with or without aminoguanidine (50 mg/kg) 
treatment for 4 weeks. The BMD of tibia and lumbar vertebra 
were determined by dual-energy X-ray absorptiometry (DXA, 
Norland Stratec, Ft. Atkinson, WI, USA).
Results: There were hyperglycemia and increased serum AGEs 
levels in STZ-induced diabetic mice. Aminoguanidine did not 
attenuate the hyperglycemia, but significantly decreased the in-
creased serum AGEs levels in STZ-induced diabetic mice (from 

220+11 (STZ-diabetes group) to 120+6 (aminoguanidine treat-
ment group)± of control, n=6, P<0.05). The BMD of tibia and 
lumbar vertebra were lower in STZ-induced diabetic mice than 
that in control group. Additionally, aminoguanidine signifi-
cantly reduced the decrement of BMD in diabetic mice (from 
77+3 (STZ-diabetes group) to 92+4 (aminoguanidine treatment 
group)± of control in tibia, n=6, P<0.05). Similarly, the improve-
ment of histomorphological changes in bone of diabetic mice by 
aminoguanidine was also shown.
Conclusions: The results showed that hyperglycemia elevated the 
serum AGEs levels and reduced the BMD in STZ-induced dia-
betic mice, which could be significantly reversed by AGEs inhibi-
tor aminoguanidine. These findings suggest that AGEs may be 
involved in the bone lose during diabetic hyperglycemia.
References: 1. White et al, Clin Orthop Relat Res 2003;414:37; 2. 
Hein et al, Rheumatology 2003;42:1242.
Acknowledgement: This work was supported by a research grant 
from the National Science Council of Taiwan (NSC98-2323-B-
002-002).
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P500 - BAZEDOXIFENE REDUCES NON-VERTEBRAL 
FRACTURES IN PATIENTS AT HIGH PROBABILITY OF 
FRACTURE
E. McCloskey 1,*, H. Johansson 1, A. Oden 1, A. Chines 2, J. Kanis 1

1University of Sheffield, Sheffield, United Kingdom, 2Pfizer Inc, 
Collegeville, PA, United States

Aims: In a phase III study, bazedoxifene significantly decreased 
the risk of vertebral fractures in postmenopausal women. No sig-
nificant effect was noted on non-vertebral fractures, but fracture 
risk reduction was reported in a post hoc subgroup analysis in a 
high risk group categorised on the basis of BMD and prior frac-
ture. We recently demonstrated a significant reduction in all clin-
ical fractures with bazedoxifene in higher risk patients assessed 
by FRAX®. We have now re-evaluated the efficacy of bazedoxifene 
on non-vertebral fracture outcomes in the pivotal study.
Methods: The present analysis compared the effects of two doses 
of bazedoxifene (20 and 40 mg daily combined) with placebo on 
the risk of all non-vertebral clinical fractures. The risk of a major 
osteoporotic fracture was assessed using the FRAX® algorithms, 
and the relationship between pre hoc 10 year fracture probabili-
ties and efficacy examined by Poisson regression.
Results: This independent re-analysis confirmed that hazard ra-
tios for the effect of bazedoxifene on all non-vertebral fractures 
decreased with increasing fracture probability, and that at low 
probability values, the 95% confidence estimates crossed unity. 
At the higher probabilities, the effect became significant. In the 
more complete FRAX® model (i.e., with BMD), treatment with 
bazedoxifene reduced non-vertebral fractures in women with 
a ten year probability at or exceeding 20%, representing 11.9% 
of the population studied (Table). Bazedoxifene (20 and 40 mg 
doses combined) significantly decreases the risk of non-vertebral 
clinical fractures in women at or above a FRAX® based fracture 
probability threshold. The efficacy increases with increasing frac-
ture probability.
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Table Hazard ratio for non-vertebral fracture between treatments 
(bazedox. vs. plac.) at or above threshold of major fracture prob-
abilities.
Probability threshold Sample size HR 95% CI
10.0% 2118 0.73 0.51- 1.06
12.5% 1563 0.68 0.45- 1.03
15.0% 1153 0.68 0.43- 1.07
17.5% 845 0.60 0.35- 1.04
20.0% 618 0.45 0.24- 0.82

Conclusions: These results, consistent with the previous clinical 
fracture analysis, suggest that bazedoxifene should be targeted 
preferentially to women at increased fracture risk.
Acknowledgement: Independent analysis supported by a grant 
from Pfizer Inc. 
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P501 - FRACTURE RISK ASSESSED BY FRAX®  
TRANSLATES BONE CELL ACTIVITY
J. Caetano-Lopes 1,*, A. Rodrigues 1, 2, I. Aleixo 1, I. P. Perpétuo 1, 
D. Fernandes 1, A. Lopes 1, A. Faustino 1, A. S. Pena 1, J. Polido-
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haria de Materiais, Instituo Superior Técnico, Lisbon, Portugal

Aims: The Fracture Risk Assessment Tool (FRAX®) is an algo-
rithm which takes into account clinical risk factors for fracture 
and DXA results. It has been shown to be a useful tool in risk 
prediction but the structural, mechanical and biological bone 
properties that it implicitly translates are unknown. The aim of 
this study was to evaluate the association between bone biologi-
cal parameters, bone strength and fracture risk calculated by the 
FRAX® tool.
Methods: Patients submitted to hip replacement surgery were 
consecutively recruited and evaluated for clinical risk factors for 
fracture and assessed by DXA. FRAX® was calculated. 

Femoral epiphysis were collected and trabecular bone cylin-
ders were drilled in order to perform compression mechanical 
tests in a universal mechanical test machine (Instron Corpora-
tion) to analyse bone strength. RNA was extracted from a small 
trabecular bone piece and expression of genes involved in bone 
cell metabolism was assessed by quantitative real-time RT-PCR.
Results: Seventy-five patients with 71±11 years were analysed. 
26% were males and 74% were females. The average BMD was of 
0.8±0.1 g/cm3. The probability of a major osteoporotic fracture as 
calculated by FRAX® was of 12.7±11.1% and for a hip fracture of 
5.9±8.1%. The FRAX® output for a major fracture was negatively 
correlated with the expression of cbfa1 (R2=-0.327, p=0.005), 
osterix (R2=-0.267, p=0.024), osteocalcin (R2=-0.261, p=0.028), 
PPAR-gamma (R2=-0.239, p=0.045) and positively with RAN-

KL/OPG ratio (R2=0.302, p=0.010). No relation was found with 
cathepsin K, bone alkaline phosphatase, DMP-1, RANK, OPG 
and RANKL. Regarding BMD, a positive correlation was found 
with cbfa1 (R2=0.435, p=0.009), osterix (R2=0.347, p=0.041), 
osteocalcin (R2=0.361, p=0.033), PPAR-gamma (R2=0.472, 
p=0.004), DMP-1 (R2=0.358, p=0.035), OPG (R2=0.332, p=0.051) 
and a negative correlation with RANKL/OPG ratio (R2=-0.396, 
p=0.019). Bone mechanical properties were not correlated with 
any of the genes studied.
Conclusions: We have documented for the first time that fracture 
risk calculated by FRAX® also translates bone biological behav-
iour. Bone gene expression is also strongly correlated with bone 
mineral density but not with bone strength assessed by mechani-
cal tests.
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P502 - CHANGES IN FEMORAL BONE STRUCTURE OF 
RATS AFTER AN INTRAPERITONEAL ADMINISTRATION 
OF CADMIUM
M. Martiniakova 1,*, R. Omelka 2, B. Grosskopf 3, H. Chovancova 

1, S. Pavlova 1, R. Toman 4

1Department of Zoology and Anthropology, 2Department of 
Botany and Genetics, Constantine the Philosopher University, 
4Department of Veterinary Sciences, Slovak University of Agri-
culture, Nitra, Slovakia, 3Institute of Zoology and Anthropology, 
Georg-August University, Göttingen, Germany

Aims: Various changes in bone such as osteopenia, osteoporosis, 
and osteomalacia, with increased bone fragility and pathological 
structures have been noted in humans and experimental animals 
as a result of exposure to cadmium (Cd). It is generally known 
that chronic even low-level exposure to Cd disturbs bone metab-
olism during skeletal development and maturity by affecting bone 
turnover. The aim of our study was to investigate the effect of Cd 
on growth performance and morphological structure of the bone 
after a single intraperitoneal administration.
Methods: Ten 4-month-old male Wistar rats were injected in-
traperitoneally with a single dose of 2 mg CdCl2/kg body weight 
and killed 36 h after cadmium supplementation. Ten 4-month-
old males served as an untreated control group and were killed 
at the same period like Cd-treated animals. The changes in body 
weight, femoral weight, femoral length, and morphological struc-
ture of the femur were evaluated between both groups of rats. The 
unpaired Student’s t-test was used for establishment of statistical 
significance.
Results: We found that intraperitoneal administration of Cd has 
no effect on the body weight, femoral weight and femoral length 
in rats. However, some differences in collagen fibers orientation 
were identified in postero-medial views between experimental 
and control groups suggesting that Cd may cause changes in col-
lagen metabolism. Morphometrical measurements showed sig-
nificant increase in all variables (area, perimeter, maximum and 
minimum diameter) of the primary osteons’ vascular canals, and 
Haversian canals in Cd-treated animals (P<0.05). Also, a signifi-
cant decrease in all variables of the secondary osteons was ob-
served in experimental animals (P<0.05). On the other hand, no 
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resorption lacunae and/or osteoporotic fractures were found in 
rats after their exposure to Cd.
Conclusions: Our results allow for the conclusion that intraperi-
toneal administration of Cd at the level used in this study does 
not influence bone development significantly. On the contrary, it 
has a significant effect on morphological structure of the femur 
and leads to early stage of osteoporosis in rats.
Acknowledgement: This study was supported by the grant KEGA 
3/7338/09. All procedures were approved by the Animal Experi-
mental Committee of the Slovak Republic.
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P503 - ABSTRACT WITHDRAWN

P504 - THE INHIBITION OF REACTIVE OXYGEN SPECIES 
BY SIMVASTATIN IN OSTEOCLAST DIFFERENATIATION
H. J. Moon 1,*, Y. P. Yun 1, S. E. Kim 1, I. K. Kwon 1

1Department of Maxillofacial Biomedical Engineering, School of 
Dentistry, Kyung Hee University, Seoul, Korea, Republic Of

Aims: Simvastatin has been shown to be a potent antioxidant in 
vitro and in vivo. In addition, osteoclast formation are very sen-
sitive to oxidative stress by increased generation of intracellular 
reactive oxygen species (ROS).Therefore, we hypothesis mecha-
nism of simvastatin as inhibitor in osteoclastogenesis that simv-
astatin may inhibit osteoclast formation and osteoclast activity by 
decreasing the generation of intracellular ROS.
Methods: To test this hypothesis, we examined that the direct 
effect of osteoclast differentiation by simvastatin and also tested 
whether simvastatin could acts as osteoclastogenesis inhibitor by 
suppressing RANKL-mediated ROS production that mediates 
to regulate RANKL signaling pathways. Osteoclast formation 
was determined by TRAP staining and TRAP mRNA levels were 
measured by RT-PCR & real-time quantitative PCR. Intracellular 
reactive oxygen species (ROS) generation was measured using a 
fluorescent probe, product of 2’,7’-dichlorofluorescein diacetate 
(DCFH). Also, intracellular RANKL signaling activities such as 
the mitogen-activated protein kinases (MAPKs), AKT and IkBa 
signals were measured by Western blotting.
Results: We found that simvastatin decreased expression of tar-
trate-resistant acid phosphatase (TRAP), genetic marker of osteo-
clast differentiation. Also, our results indicated simvastatin acts 
as antioxidant itself and inhibited intracellular ROS generation in 
RAW 264.7 cell. The ROS activated RANKL signaling pathways 
of IkBα, protein kinases B (AKT), the mitogen-activated protein 
kinases (MAPKs) signaling such as c-JUN N-terminal kinases 
(JNK), P38 MAP kinases (P38) and extracellular signal-regulated 
kinase (ERK). Then, simvastatin suppressed these H2O2-induced 
activating signaling in osteoclastogenesis.

Conclusions: Together, simvastatin acts RANKL-induced osteo-
clastogenesis inhibitor by attenuating H2O2-induced early signal-
ing activity including AKT, JNK, p38, ERK and NF-κB signal-
ing pathways in osteoclast differentiation, thereby proposing its 
potential usefulness for osteoporosis and diseases related bone 
resorption.
References: 1. WJ Boyle, WS Simonet, DL Lacey, Nature 
2003;423:337; 2. VJ Thannickal, BL Fanburg, Am J Physiol Lung 
Cell Mol Physiol 2000;279:L1005.
Acknowledgement: This work was supported by grand No. 
20090065530 from the Basic Research Program of the Korea Sci-
ence & Engineering Foundation
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P505 - INTRACELLULAR SUPEROXIDE DISMUTASE DEFI-
CIENCY WAS NOT ENHANCED OVARIECTOMY- 
INDUCED BONE LOSS
D. Morikawa 1, 2,*, Y. Saita 1, 2, H. Nojiri 1, 2, C. Tsuda 1, K. Kaneko 

2, T. Shimizu 1

1Molecular Gerontology, Tokyo Metropolitan Institute of Geron-
tology, 2orthopedics, Juntendo University, Tokyo, Japan

Aims: Oxidative stress increases with advancing age and has a 
malign influence upon human health. Postmenopausal osteoporo-
sis is one of the worst factors to impair quality of life for elderly 
woman. Several reports suggest the link between postmenopausal 
osteoporosis and increased oxidative stress. Therefore, we aimed 
to examine the pathological role of oxidative stress on estrogen 
deficiency-induced bone loss in mice.
Methods: For oxidative stress model, we used the mice lacking in 
Cu/Zn-superoxide dismutase (Sod1), the metalloenzyme essen-
tial for dismutation of intracellular superoxide anion to H2O2 and 
O2. At 5 weeks of age, female Sod1-deficient (Sod1-/-) and wild-
type mice (Sod1+/+) had ovariectomy (OVX) or sham operation. 
After 4 weeks, we measured bone mineral density (BMD), bone 
mineral contents (BMC), and plasma estrogen level.
Results: The levels of BMD were significantly decreased in Sod1-

/- mice compared to Sod1+/+ mice in sham operation group, sug-
gesting that oxidative stress leads bone loss in physiological state. 
OVX operation decreased the level of BMD and BMC in both 
Sod1-/- and Sod1+/+ mice compared to those of sham operation 
group, although Sod1 deficiency did not further enhance the bone 
loss by OVX. OVX-induced bone loss was approx 10% compared 
with sham operation group to a similar extent between Sod1-/- and 
Sod1+/+. Similarly, plasma estrogen level showed no significant 
differences between them. Furthermore, we analyzed the bone 
remodeling state in those mice. In histomorphological analyses, 
Sod1 deficiency suppressed both bone formation rate and osteo-
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clast number, indicating that Sod1 deficiency caused low turnover 
bone remodeling state and that is different from postmenopausal 
osteoporosis (high turnover).
Conclusions: In postmenopausal women, oxidative stress is con-
sidered to enhance osteoclastic activity and leads to bone loss. 
However, our data using Sod1-deficient mice failed to show the 
synergistic effect of oxidative stress and ovariectomy in bone loss. 
These results suggested that intracellular superoxide is less attrib-
utable to bone loss by estrogen deficiency in mice.
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P506 - NERIDRONIC ACID DIRECTLY REGULATES GENE 
EXPRESSION IN HUMAN OSTEOBLAST CELL LINE
V. Nicolin 1,* and G. Fancellui, R. Bortul, N. Paola
1Clinical Department of Biomedicine, University of Trieste, Tri-
este, Italy

Aims: Bisphosphonates are stable analogues of pyrophosphate, in 
which the atom of oxygen is replaced by a single atom of carbon 
in the double link with phosphate. Although the inhibitory ef-
fects of BPs on activity, metabolism and life span of osteoclasts 
have been clearly elucidated (1), there is a lot of experimental 
evidence which is in concordance with the hypothesis that the 
alternative cellular target of BPs is represented by the osteoblasts, 
through which BPs could exert their metabolic effects on osteo-
clasts. Neridronate is a BP which contains an amino group in its 
chemical structure; it is structurally similar to alendronate and 
pamidronate, from which it differentiates in the number of me-
thyl groups of the side chain (five for neridronate, three for alen-
dronate and two for pamidronate. Several studies indicate that os-
teoblasts could be the alternative, or even the principal target cells 
for bisphosphonates. The aim of this study was to evaluate the in 
vitro effect of the aminobisphosphonate neridronate at different 
concentrations on proliferation, gene expression and osteoblast-
specific protein synthesis in human osteoblast cell line.
Methods: METHODS: At confluence human osteoblasts were 
seeded in 24-well plates in α-MEM containing 10% FBS and an-
tibiotics at 60,000 cells for every plate until semi-confluence was 
reached. At this point osteoblast cells were treated with neridro-
nate (6-amin-1-idrossiexiliden-bisphosphonate, Abiogen Phar-
ma, Pisa, Italy), at different concentrations (10–6 M and 10–4 
M). The proliferation, cytokine production, gene expression by 
conditionally human osteoblast cell line were examined by Elisa, 
Western blot, immunocytochemistry, immunoelectron micros-
copy.
Results: Analysis of cellular markers of osteoblastic differentia-
tion revealed that neridronic acid induced type I collagen secre-
tion and alkaline phosphatase activity and inhibit osteoblast ap-
optosis. In addition, neridronate seems to enhance the differenti-
ation of cultured osteoblasts in mature bone-forming cells acting 
on c-fos modulation.
Conclusions: The results of this study confirm the validity of 
neridronate, at the doses usually used, to treat diseases such as 
osteoporosis.
Acknowledgement: (1)Nicolin V, Bareggi R, Baldini G, Bortul R, 
Martinelli B, Narducci P. Effects of neridronic acid on osteoclasts 

derived by physiological dual-cell cultures. Acta Histochem. 
2007;109:397-402.
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P507 - IL-6/C-SRC-MEDIATED REGULATION OF BONE 
MASS. IMPLICATIONS FOR THERAPY
B. Peruzzi 1,*, A. Cappariello 1, N. Rucci 1, F. De Benedetti 2, A. 
Teti 1

1Experimental Medicine, University of L’Aquila, L’Aquila, 
2Bambino Gesù Children Hospital, Rome, Italy

Aims: The pro-inflammatory cytokine IL-6 has a critical role 
in inflammation and osteoporosis. In transgenic mice overex-
pressing IL-6 (IL-6 TG) bone mass is low and bone formation is 
impaired. The non-receptor tyrosine kinase c-Src inhibits bone 
formation and we have identified an interplay between IL-6 and 
c-Src which reduces osteoblast differentiation through STAT3, a 
component of the IL-6 pathway, a transcription factor for IL-6 
and a substrate for c-Src.
Methods: Wild type (WT), IL-6 TG mice and primary mouse cal-
varial osteoblasts were treated with c-Src inhibitors (CGP76030 
or PP1). The impact of these treatments was investigated by his-
tology/histomorphometry, RT-PCR, Western blot and ELISA.
Results: In vivo c-Src inhibition by CGP76030 reduced IL-6 
mRNA in the tibias of IL-6 TG mice and of WT mice treated with 
LPS or turpentine. Treatment with CGP76030 mildly affected the 
bone structural parameters of WT mice, while in IL-6 TG mice it 
had a robust “anabolic” effect increasing bone volume and trabec-
ular thickness/number, and decreasing trabecular separation of 
the distal femur secondary spongiosa. Treatment with CGP76030 
also increased osteoblast and decreased osteoclast parameters. In 
mice intracardiacally injected with the human breast cancer cell 
line MDA-MB-231 c-Src inhibition reduced the incidence of bone 
metastases and decreased both tumour-derived (human) and 
bone-derived (mouse) IL-6 production. Prolonged treatment of 
osteoblasts with IL-6 induced c-Src activating-phosphorylation, 
suggesting an additional loop between the two pathways mediated 
by intermediate factors. Indeed, the IGF-binding proteins, IGFBP-
3 and IGFBP-5, typically regulated by IL-6, were induced in oste-
oblasts treated with the c-Src inhibitor, PP1. The IGFBP-3 and -5 
promoters have consensus sequences for Runx-2. c-Src inhibition 
upregulated Runx-2 and Runx-2 overexpression increased IGFBP-
3 and -5 mRNAs in osteoblasts, suggesting a role for this tran-
scription factor in c-Src-mediated induction of IGFBPs.
Conclusions: We have identified a link among c-Src, IL-6, IGFBP-
3/-5 and Runx-2 which could regulate osteoblast function and af-
fect bone mass. These observations are likely to have a high trans-
lational impact for the understanding of the pathogenesis of os-
teoporosis. They also have important therapeutic implications as 
both c-Src inhibitor and anti-IL-6 receptor antibody are already 
in clinical trials for other diseases, including cancer-induced and 
inflammatory disorders, respectively.

Disclosure of Interest: None Declared
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P508 - THE EFFECT OF ENDOGENOUS PARATHYROID 
HORMONE ON ILIAC BONE STRUCTURE AND  
TURNOVER IN HEALTHY POSTMENOPAUSAL WOMEN
D. S. Rao 1,* and S. Qiu, S. Palnitkar, A. M. Parfitt
1Bone and Mineral, Henry Ford Hospital, Detroit, United States

Aims: It is known that the moderate increase in PTH resulting 
from mild primary hyperparathyroidism can preserve the skel-
eton enriched with cancellous bone, such as the lumber spine, in 
postmenopausal women. To our knowledge, little is known about 
the effect of the variation in endogenous PTH on the skeleton in 
postmenopausal women without hyperparathyroidism.
Methods: The effect of serum PTH on bone were investigated in 
37 healthy white postmenopausal women aged 50-73 years. Iliac 
crest biopsies were used for the examination of bone structure 
and turnover.
Results: There was no woman associated with vitamin D defi-
ciency (serum 25 (OH)D <10 ng/mL) and hyperparathyroidism 
(abnormal high serum calcium and PTH). Neither cancellous nor 
cortical bone structure was changed with PTH levels. In cancel-
lous bone, the bone formation (wall thickness, osteoid surface, 
osteoblast surface, mineralizing surface and mineral formation 
rate) and turnover (bone formation rate at the surface and the 
volume levels and activation frequency) variables increased with 
increasing PTH levels (all p<0.05) in univariate analysis. Multiple 
linear regressions, adjusted for 25(OH)D, Ca, ALP, age and BMI, 
showed that PTH was independently associated with wall thick-
ness, osteoid surface, osteoblast surface, mineralizing surface, 
and bone formation rate at the surface and the volume levels (all 
p<0.05). No histomorphometric variable in cortical bone was sig-
nificantly correlated with PTH levels. On the endosteal surface, 
some of the bone formation (osteoid surface, osteoblast surface, 
mineralizing surface) and turnover (bone formation rate at the 
bone surface levels and activation frequency) variables were posi-
tively correlated with PTH levels (all p<0.05). None of these vari-
ables could be independently predicated by PTH variation.
Conclusions: We conclude that cancellous bone is the only place 
that can respond anabolically to the increased endogenous PTH 
in healthy postmenopausal women. The effects of PTH on the en-
dosteal surface may probably be confounded by other factors.
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P509 - MOUSE LACKING IN INTRACELLULAR  
SUPEROXIDE DISMUTASE INCREASED REACTIVE 
OXYGEN SPICES IN OSTEOBLASTS AND SUPPRESSED 
OSTEOBLASTIC ABILITY LEADING TO OSTEOPOROTIC 
PHENOTYPES IN BONE
Y. Saita 1, 2,*, H. Nojiri 1, 2, C. Tsuda 1, T. Miyazaki 3, D. Morikawa 1, 

2, K. Kaneko 2, T. Shimizu 1
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tan Institute of Gerontology, 2Dept. of Orthopedics, Juntendo 
Univ., Tokyo, Japan

Aims: Oxidative stress has been believed to have a malign influ-
ence upon human health including bone tissue, however, there 
were few reports revealing oxidative stress-induced bone loss in 

vivo. Therefore, we examined bones of mice lacking in Cu/Zn-su-
peroxide dismutase (Sod1), the metalloenzyme essential for dis-
mutation of intracellular superoxide anion to H2O2 and O2, and 
also explored the role of SOD1 in bone cells.
Methods: Sixteen-weeks-old Sod1-deficient (Sod1-/-) and wild-
type mice (Sod1+/+) were used for in vivo bone histomorphometry. 
Primary osteoblasts obtained from neonatal Sod1-/- and Sod1+/+ 
littermates were used for in vitro study. For osteoclast develop-
ment, bone marrow cells were cultured with supplementation of 
RANKL and M-CSF.
Results: Bone mineral density of whole body were significantly 
decreased in both male and female Sod1-/- mice compared to 
Sod1+/+ mice. Bone strength was weakened in Sod1-/- mice in 
flexural rigidity test, indicating that Sod1 deficiency exhibits 
“osteopenia”. Histomorphological analyses of bone showed that 
mineralized surface, bone formation rate and osteoblast number 
were decreased in Sod1-/- mice, indicating that Sod1 deficiency 
caused osteoblastic disability. In cellular level, Sod1-/- osteob-
lasts significantly increased reactive oxygen spices compared to 
Sod1+/+ osteoblasts. In addition, TUNEL and BrdU assay showed 
increased cell apoptosis and decreased cell proliferation in Sod1-

/- osteoblasts. These data suggest that intracellular superoxide 
might cause osteoporotic features in bone, and Sod1 could be in-
volved in the bone mass determination by regulating cell survival 
of osteoblasts. The other aspects of bone remodeling, bone re-
sorption, were analyzed. The number of osteoclasts was decreased 
in Sod1-/- mice, however, in vitro osteoclast development, survival 
and pit-formation were not dysregulated in Sod1 deficiency, indi-
cating that Sod1 deficiency does not impair osteoclast differen-
tiation and function in cellular level. Therefore, we hypothesized 
that decreased number of osteoclasts in vivo was caused by the 
suppression of ability of osteoblast-dependent osteoclastogenesis. 
As expected, the expression level of Rankl mRNA was decreased 
in bones of Sod1-/- mice.
Conclusions: These results indicate that SOD1 is required for the 
maintenance of physiological bone metabolism by controlling 
osteoblastic cell ability, and suggest that oxidative stress, which 
increases in mammals with aging, could be one of the causes of 
age-related osteoporosis. 
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P510 - EFFECT OF OMEGA-3 POLYUNSATURATED FATTY 
ACIDS SUPPLEMENTATION ON NEW-BONE FORMATION 
IN ECTOPIC MODEL
A. Sawicki 1,*, A. Debinski 2, G. Nowicka 2, M. Wlodarczyk 2

1Clinical Trial Department, Centrum Medyczne Osteomed, 2De-
partment of Genomics and Genetic of Metabolic Diseases, Na-
tional Food and Nutrition Institute, Warsaw, Poland

Aims: Positive effects of diet supplementation with omega-3 pol-
yunsaturated fatty acids (w3PUFA) on cardio-vascular system are 
known. PUFA are substrates for synthesis numerous of bioactive 
molecules. PUFA significantly influence lipid metabolism and in-
flammatory process development. Osteoporosis, a systemic bone 
disease characterized by low bone mass and higher risk of bone 
fractures. Bone mass development is dependent to numerous 
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nutritional factors, including amount and pattern of fatty acids 
in diet. The aim of the study was estimation of ω3PUFA supple-
mentation on bone formation during new-bone development in 
ectopic model.
Methods: A total of 40 albino Wistar rats (20 female and 20 
male) divided into study group (10 PUFA-female and 10 PUFA-
male) and control group (10 CTR-female and 10 CTR-male). All 
animals obtained standard laboratory how and rats from study 
group twice on week were treated with 300 mg commercial avail-
able ω3PUFA supplement. Ectopic bone formation was induced 
10 days after start of treatment. In all animals devitalized and 
demineralised bone matrix grafts was implanted, intramuscu-
larly into two thorax regions. Eight weeks later the ossicles were 
removed and prepared without decalcification in methylmetacr-
ylate for histomorphometric analysis. In ossicles, the percent of 
new-bone area to total graft area (B.Ar.) and osteoclasts number 
to total graft area (N.Oc.) were measured.
Results: Results are shown in figures.

Conclusions: Supplementation with omega 3 polyunsaturated 
fatty acids increased new-bone formation and decreased osteo-
clasts number during ectopic bone development. 
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P511 - SEROPHARMACOLOGICAL STUDY ON THE  
EFFECT OF CHINESE HERBAL MEDICINE ON  
OSTEOGENESIS
W. S. Siu 1, 2,*, C. H. Ko 2, C. B. S. Lau 2, K. P. Fung 2, 3, P. C. Leung 

1, 2, L. K. Hung 1

1Department of Orthopaedics and Traumatology, 2Institute of 
Chinese Medicine, 3School of Biomedical Sciences, The Chinese 
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Aims: To study the effects of metabolites of orally consumed Chi-
nese herbal medicine in the serum on osteogenesis.
Methods: Two groups of rats were force-fed with either an aque-
ous crude extract of a Chinese herbal formula (consisting Herba 
Epimedii (E), Fructus Ligustri Lucidi (L) and Fructus Psoraleae 
(P)) or distilled water as control using gastric tube once per day 
for 10 days. Serum was collected at Day 10 for cell culture. Os-
teoblast cell line UMR106 and mesenchymal stem cell (MSC) of 
rats were cultured with 10% rat serum from ELP fed rats (ELP) 
or from water fed rats (Control). UMR106 was cultured for 3 and 
5 days while MSC was cultured for 5 and 10 days. Alkaline phos-
phatase (ALP) activity and calcium level were analyzed.
Results: For UMR106, ALP activity was higher in the ELP group 
than the Control group at Day 3 only. No significant difference 
was observed on the calcium levels between the two groups. For 
MSC, ALP activities of the two groups were similar at both Day 
5 and Day 10. However, the calcium levels of ELP group were 
higher than those of Control group at both time points.
Conclusions: The metabolites of ELP in serum could enhance os-
teogenesis by increasing osteoblastic activity and calcium deposi-
tion ability of MSC.
Acknowledgement: Ming Lai Foundation and The International 
Association of Lions Clubs District 303 – Hong Kong and Macau 
Tam Wah Ching Chinese Medicine Resource Centre
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P512 - MICROTOMOGRAPHY OF WHOLE TRABECULAR 
BODIES
Z. Latała 1,*, Z. Tabor 1, L. Wojnar 1

1Institute of Applied Computer Science, Cracow University of 
Technology, Cracow, Poland

Aims: One of the most striking properties of trabecular bone is 
its heterogeneity: the architectural properties of trabecular bone 
dramatically change, depending on the distance from the cortical 
rim. Till now the heterogeneity of vertebral trabecular bone has 
not been well studied on the scale of whole bones.
Methods: At the mesoscopic level trabecular bone structure is 
characterized by a number of parameters, among them bone vol-
ume fraction, trabecular thickness, number and separation, struc-
tural anisotropy, non-metric indices (SMI, Euler number) to list 
the most important ones. Two dimensional histomorphometry is 
nowadays replaced by microCT in laboratory experiments, but, 
limited by the amount of data, the analyses are typically restricted 
to small trabecular samples (the volume of the order of 1cm3). 
Results: In the present study a microCT images of whole verte-
bral bodies are acquired with pixel size of the order of 30 microns. 
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Trabecular interior is separated from the cortical shell. Trabecu-
lar structure is decomposed into individual trabeculae and then 
the histomorphometric parameters are measured locally. It is 
determined how the values of these parameters change with the 
distance from the cortical shell.
Conclusions: With the recent advances of microtomography and 
computer techniques it is now possible to acquire and analyze im-
ages of whole vertebral bodies. Because heterogeneity of a struc-
ture may lead to the localization of the structure failure [1-4], the 
quantification of this feature is necessary for better understand-
ing of fracture etiology.
References: [1] Nazarian A, Muller R, J Biomech 2004;37:55; 
[2] Nazarian A, Stauber M, Muller R, J Biomed Mater Res B 
2005;73:400; [3] Perilli E et al, Bone 2005;36(S2):191; [4] Tabor Z, 
Med Eng Phys 2007;29:298.
Acknowledgement: The study was supported by government 
grant NN518423536.
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P513 - ISOLATION OF L-SER ANALOGS AS NOVEL  
INHIBITORS OF OSTEOCLASTOGENESIS AND BONE 
TURNOVER WITH A DISTINCT FUNCTIONAL  
MECHANISM
T. Takeya 1,*, A. Bahtiar 2, N. Ishida-Kitagawa 2, T. Ogawa 2

1Graduate School of Biological Sciences, 2Nara Institute of Sci-
ence and Technology, Ikoma, Japan

Aims: Osteoclasts are multinucleated giant cells with bone-re-
sorbing activity. We previously reported that the expression of 
the transcription factor NFAT2 (NFATc1) induced by receptor 
activator of NF-κB ligand (RANKL) is essential for the forma-
tion of mature osteoclasts1). We subsequently identified L-Ser 
in the differentiation medium as necessary for the expression of 
NFAT22). Based on these findings, we searched for serine analogs 
that antagonize the function of L-Ser and suppress the formation 
of osteoclasts in mouse bone marrow cells.
Methods: 1) We screened a group of amino acids and their de-
rivatives. 

2) We selected compounds that were active as an inhibitor of 
osteoclastogenesis without showing any toxicity.
Results: One of these analogs thus identified, H-Ser(tBu)-
OMe HCl, appeared to suppress the production of 3-keto-
dihydrosphingosine by serine palmitoyltransferase, and the 
expression and localization of RANK, a cognate receptor of 
RANKL, in membrane lipid rafts was downregulated in the 
analog-treated cells. The addition of lactosylceramide, however, 
rescued the osteoclastic formation3). The analog functions in 
human cells as well as in the mouse system at the equivalent 
efficiency.  When administered in vivo and assessed by histo-
morphometric analysis, the analog appeared to significantly 
increase bone density in mice and prevent high bone turnover 
induced by treatment with soluble RANKL. The effects were ap-
parent in a shorter period than those by bisphosphonates such 
as alendronate. Furthermore, neither acute toxicity nor the ef-
fect on survival rate was observed in those mice, and biochemi-
cal markers showed normal values.

Conclusions: These results demonstrate a close connection be-
tween the metabolism of L-Ser and bone remodeling and also 
potential of the analog as a novel therapeutic tool for bone de-
struction through the modulation of the RANKL/RANK signal-
ing cascade.
References: 1) Ishida N et al, J Biol Chem 2002;277:41147; 2) 
Ogawa T et al, J Bone Miner Metab 2006;24:373; 3) Bahtiar A et 
al, J Biol Chem 2009;284:34157
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P514 - DISTURBANCE OF BLOOD CIRCULATION IN 
BONES INTENSIFIES OSTEOPOROSIS IN AGED PERSONS
A. T. Titov 1,*, P. M. Larionov 2, P. P. Petrenko 3

1Mineralogy, Institute of Geology and Mineralogy, 2medicine, In-
stitute of Circulation Pathology, 3medicine, Novosibirsk Research 
Institute of Traumatology and Orthopaedics, Novosibirsk, Rus-
sian Federation

Aims: It is demonstrated on the basis of our observations and 
using the physicochemical model of the formation of inorganic 
bone tissue in blood plasma that vascular atherosclerosis enhanc-
es the manifestation of osteoporosis.
Methods: Comparative investigation of the microstructure of 
bone tissue of patients operated on account of spine fracture 
was carried out by mans of scanning electron microscopy (SEM) 
along with X-ray spectral analysis with energy spectrometer 
(EDS). The major attention was paid to the state of blood vessels 
in bone tissue. The samples of bone tissue were taken from the 
patients suffering from osteoporosis of spinal column, 3rd and 4th 
degree, and from healthy people. All the persons under investiga-
tion belonged to the age group 50 to 65 years.
Results: Tremendous overgrowth of organic tissue filling up the 
former paths for blood vessels was revealed by SEM and EDS. 
The organic material coats the inner surface of blood vessels and 
the mineral part of bone. In this situation, the mineral compo-
nent present in the organic material does not differ in its chemical 
composition from that of the bone (Ca/P). Both partial and com-
plete occlusion of blood vessels was observed in all the samples. 
Comparative characterization of the microstructure of the bone 
tissue of a healthy person and a patient suffering from osteoporo-
sis showed that the distortions of this kind are not observed in a 
healthy bone.
Conclusions: Hydroxyapatite nanocrystals that were detected by 
us previously in the blood of healthy donors allowed us to make a 
conclusion concerning their physiological nature (1). The results 
of subsequent experiments on modeling the ion composition of 
blood confirmed our conclusions that the blood plasma due to its 
physicochemical properties may be the source of hydroxyapatite. 
We suppose that HAP formed in blood plasma participates in the 
formation of bone tissue (2). Because of this, it may be assumed 
that atherosclerotic phenomena leading to occlusion of blood ves-
sels prevent hydroxyapatite nanocrystals from being delivered to 
osteoblasts. This causes disbalance of the inorganic bone mass.
References: 1.Titov AT, Larionov PM, Calcif Tissue Int 
2007;80(S1):S58; 2. Titov AT, Larionov PM, Ivaova AS, 2nd Joint 
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P515 - STRONTIUM-INDUCING ADIPOSE TISSUE  
MESENCHYMAL STEM CELLS: EFFECTS ON  
DIFFERENTIATION INTO OSTEOBLASTIC PHENOTYPE
I. Tognarini 1,*, S. Sorace 1, A. Gozzini 1, G. Galli 1, R. Zonefrati 

1, C. Mavilia 1, A. M. Carossino 1, S. Ciuffi 1, A. Tanini 1, M. L. 
Brandi 1

1Department of Internal Medicine, University of Florence, Flor-
ence, Italy

Aims: Strontium (Sr2+) is an alkaline earth trace metal cation 
that has a high affinity for hydroxyapatite. Strontium ranelate, an 
anti-osteoporotic agent with demonstrated antifracture efficacy, 
is composed of two atoms of Sr that are combined with ranelic 
acid. The latter is a carrier, while Sr2+ is the active cation with 
respect to the drug’s skeletal effects. Previous work in this labo-
ratory has demonstrated that adipose tissue mesenchymal stem 
cells (AMSCs) have the same ability to produce bone matrix as 
bone marrow derived stem cells, while being a better source of 
stem cells according to their abundance and accessibility. The aim 
of the present study was to evaluate a possible effect of Sr2+on 
cell proliferation and on late-stage osteogenic differentiation of 
AMSCs.
Methods: Long-term culture of AMSCs were performed. Cell 
growth and viability were assessed by [3H]-thymidine incor-
poration assay and by growth curve analysis in the presence of 
Sr2+ from 1 to 150 μg/ml. Expression of osteoblastic markers 
(ALP, COLIA1, OCN, OPN, RUNX2) and of important osteoclas-
togenesis regulators (OPG and RANKL) was examined in all cell 
lines treated with different concentrations (1-10-100 μg/ml) of 
Sr2+using quantitative RT-PCR, after 15 and 30 days from osteo-
genic induction. The data were normalized for GADPH house-
keeping genes.
Results: No statistically significant difference was observed in 
cell proliferation for all primary cell lines cultured in presence 
of the different concentrations of Sr2+. Conversely, gene expres-
sion analysis showed that highest Sr2+ concentration strongly in-
creased mRNA levels of ALP, OCN and RUNX2 after 15 and 30 
days from osteogenic induction. In addition, the presence of Sr2+ 

seems to increase the gene expression of the osteoclastogenesis 
inhibitor OPG and not to influence the mRNA levels of osteoclast 
formation mediator RANKL.
Conclusions: In conclusion our preliminary results showed that 
Sr2+can promote osteoblast differentiation of AMSCs and also 
increase the OPG/RANKL ratio throughout the culture period, 
consistent with an effect to inhibit osteoblast-induced osteoclas-
togenesis. These findings open the possibility of the use of the 
Strontium ranelate for the in vivo treatment of cell transplanta-
tion in bone regenerations programs.

Disclosure of Interest: None Declared

P516 - ENHANCED NEW BONE FORMATION INDUCED 
BY MECHANICAL MARROW ABLATION IN SCLEROSTIN 
KNOCKOUT MICE
Q. Zhang 1,*, M. Liu 2, J. Scholz-Carlson 3, H. Z. Ke 2, A. Vignery 1

1Orthopaedics and Cell Biology, 3Comparative Medicine, Yale 
School of Medicine, New Haven, 2Amgen, Inc., Thousand Oaks, 
United States

Aims: Sclerostin is secreted by osteocytes and negatively regu-
lates osteoblast-mediated bone formation. Sclerostin knockout 
(KO) mice have increased bone formation and bone strength. 
Mechanical ablation of bone marrow leads to the transient for-
mation of new intra-membranous bone, which is subsequently 
resorbed by osteoclasts. The aim of this study was to determine 
whether sclerostin plays a role in the formation and maintenance 
of new bone induced by mechanical bone marrow ablation.
Methods: Two-month old KO and wild-type (WT) female mice 
were subjected to mechanical bone marrow ablation of the left 
femur. The mice were sacrificed on days 0 (non-ablated), 3, 7, 14, 
21 and 42 post-ablation (n=10/group). Volumetric total density 
(vTot.D), volumetric trabecular density (vTb.D) and cortical bone 
area (Ct.Ar) were determined by pQCT analysis of both femoral 
shafts. Percentage change from left over right femur was used to 
determine the effect of marrow ablation in KO and WT mice.
Results: At baseline, vTot.D, vTb.D and Ct.Ar were signifi-
cantly higher in KO compared with WT mice in both left and 
right femurs, confirming the bone phenotype of the KO mice. A 
transient increase in vTot.D, vTb.D and Ct.Ar of the ablated left 
femoral shafts compared to the non-ablated right femoral shafts 
was observed in WT mice as expected. However, marrow ablation 
induced a more profound increase in vTot.D, vTb.D and Ct.Ar in 
KO mice. For example, the peak increase in vTot.D, vTb.D and 
Ct.Ar was 6%, 40% and 4%, respectively, in WT, and 13%, 61%, 
and 17%, respectively, in KO mice. Further, the new bone was 
maintained longer in KO compared with WT mice. By day 42, all 
three parameters were still significantly higher in ablated femurs 
compared with non-ablated controls in KO but not in WT mice.

Table I Percent changes of left (ablated) over right (non-ablated) femur
 Days 0 3 7 14 21 42
vTot.D
 

WT -1% 0%  6% a  5% a 6% 2%
KO -1% -2%  7% b  13% c 10% b 5% b

vTb.D
 

WT -5% 5%  40% b  24% a 33% 5%
KO -1% -11%  38% c  61% c 57% c 17% a

Ct.Ar
 

WT -1% 2% 4%  8% b 10% a 11% a
KO 1% 1%  9% a  17% c 14% b 18% c

a: p<0.05; b: p<0.01; c: p<0.001

Conclusions: New bone formation was not only enhanced but 
also maintained longer in mice that lack sclerostin compared 
with wild-type mice. These data suggest that sclerostin plays an 
important role in the formation of new bone induced by mechan-
ical marrow ablation.
 
Disclosure of Interest: Q. Zhang: None Declared, M. Liu: None 
Declared, J. Scholz-Carlson: None Declared, H. Z. Ke: None De-
clared, A. Vignery Grant / Research Support from: Amgen, Inc.
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P517 - LOW-CONCENTRATION CAFFEINE DOES NOT  
AFFECT OSTEOBLASTOGENESIS, BUT ENHANCES  
OSTEOCLASTOGENESIS FROM BONE MARROW STEM 
CELLS
S. H. Liu 1, J. Tsai 2, C. Chen 2, Y. T. Yang 1, R. S. Yang 3,*

1Institute of Toxicology, 3Department of Orthopaedics, National 
Taiwan University, Taipei, 2Department of Bioscience Technol-
ogy, Chung Yuan University, Jhongli, Taiwan, China

Aims: It has been reported that caffeine-containing beverage con-
sumption is associated with low bone mass and increased fracture 
risk in some studies, whereas some other studies did not have 
the same results (1, 2). Therefore, the effects of caffeine on bone 
metabolism seem to be still controversial. Some studies have in-
dicated that the viability and formations of osteoblasts and min-
eralization were significantly decreased at concentrations of caf-
feine higher than 0.5 mM, even to 10 mM. Here, we investigate 
the in vitro effects of low-concentration (0.005-0.1 mM) caffeine 
on the osteoblastogenesis and osteoclastogenesis from bone mar-
row-derived stem cells.
Methods: 1. Bone marrow cells were prepared by removing fe-
murs from 5-week-old ICR mice. Pre-osteoblast MC3T3-E1 cells 
were also used. 2. Osteoblastogenesis: cells were cultured with 
10-8 M DXAmethasone, 5 mg/ml ascorbic acid and 10 mM β-
glycerophosphate. The alkaline phosphatase activity and calcium 
deposition (mineralization) were detected at day 12 and day 22, 
respectively. 3. Osteoclastogenesis: cells were cultured in the pres-
ence of mouse recombinant soluble receptor activator of NF-kap-
paB ligand (RANKL) and murine macrophage colony-stimulat-
ing factor (M-CSF). Cells were subjected to a tartrate-resistant 
acid phosphatase assay at day 7. 4. Immunoblotting: the protein 
expressions of RANKL and osteoprotegerin (OPG) were deter-
mined by Western blot analysis.
Results: Caffeine (0.005-0.1 mM) did not affect the viability of 
bone marrow cells. Caffeine did not affect the alkaline phos-
phatase activity and mineralization during osteoblast differen-
tiation. However, caffeine significantly enhanced the osteoclast 
differentiation. The alkaline phosphatase activity and osteoblastic 
mineralization in MC3T3-E1 cells under differentiation medium 
were not be affected by caffeine (0.005-0.1 mM). Nevertheless, 
caffeine could effectively enhance the RANKL protein expression 
and inhibit the OPG protein expression in MC3T3-E1 cells.
Conclusions: These findings suggest that low-concentration caf-
feine does not influence the osteoblastogenesis, but is capable of 
enhancing the RANKL-mediated osteoclastogenesis.
References: 1. Hannan et al, J Bone Miner Res 2000;15:710; 2. 
Heaney RP, Food Chem Toxicol 2002;40:1263.
Acknowledgement: This work was supported by a research grant 
from the National Science Council of Taiwan (NSC96-2313-B-
033-001), and Department of Health, Executive Yuan of Taiwan 
(DOH93-TD-1002).
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P518 - DIETARY PROTEIN AND BONE METABOLISM IN 
RATS
K. Josefova 1,*, I. Gradosova 1, H. Zivna 2, K. Doubkova 1, M. 
Holecek 3, P. Zivny 1, V. Palicka 1

1Institute of Clinical Biochemistry and Diagnostics, Medical Fac-
ulty and University Hospital, 2Radio-isotope Laboratory, 3De-
partment of Physiology, Faculty of Medicine, Charles University, 
Hradec Kralove, Czech Republic

Aims: The aim of this study was to investigate the effect of high-
protein diet and glutamine-enriched diet on the bone metabolism 
in rats.
Methods: 18 male Wistar rats were divided into 3 groups with 6 
animals in each: 1. group (CO): fed by standard laboratory diet 
(SLD), 2. group (HPD): fed by high-protein diet (SLD with ca-
sein), 3. group (GLN): fed by glutamine-enriched diet (SLD with 
glutamine). The experiment lasted for 3 months. In serum were 
evaluated concentration of markers of the bone formation: osteo-
calcin (OC), amino-terminal propeptide of procollagen I (PINP) 
and marker of bone resorption: carboxy-terminal telopeptide 
of collagen I (ICTP) using an enzyme immunoassay method 
(ELISA). Bone mineral density (BMD) was measured with dual 
energy X-ray absorptiometry in three parts of rat’s body: femur, 
lumbar and tail vertebrae. The significance between the groups of 
animals was analysed by the One-Way ANOVA test with p<0.05. 
The data were presented as mean and standard deviation (SD).
Results: Glutamine-enriched diet significantly (p<0,05) de-
creased the concentration of ICTP by 33± vs. CO. The levels of 
OC, PINP and BMD in tail vertebrae were decreased and BMD 
in femur part were increased in GLN vs. KO, but there was no 
statistical significance. The levels of ICTP, PINP and BMD in tail 
in HPD was decreased vs. CO, but not significantly.
Conclusions: Even though there was only one significant dif-
ference, our results indicated that glutamine-enriched diet and 
high-protein diet may tend to decrease in the bone turnover. 
This decrease in the bone turnover was probably follow by the 
decrease in the BMD only in tail vertebra with prevalence of more 
metabolic active trabecular bone.
Acknowledgement: The study was supported by the Research 
project MZO00179906 and MSM 0021620820.

Disclosure of Interest: None Declared

P519 - BONE MINERAL DENSITY IN PATIENTS WITH 
ULCERATIVE COLITIS 
S. Karatay 1,*, K. Yildirim 1, H. Dursun 2, F. Albayrak 2, B. Seven 3, 
M. D. Kaya 4

1Physical Medicine and Rehabilitation, 2Department of Internal 
Medicine, Division of Gastroenterology, 3Department of Nuclear 
Medicine, Medical Faculty, Ataturk University, 4Vocational Col-
lege of Erzurum, Ataturk University, Erzurum, Turkey

Aims: This study was carried out to determine lumbar and femo-
ral bone mineral density in patients with ulcerative colitis.
Methods: Twenty three ulcerative colitis patients and 22 control 
subjects without a history of inflammatory disease participated 
in our study. In the patients with ulcerative colitis and control 
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subjects, serum Ca, P, ALP levels and urinary desoxypiridinoline 
(Dpd) levels were measured. Bone mineral density (BMD) was 
determined at the lumbar spine (L1-4) and the femoral regions 
(neck and total) using dual energy X-ray absorptiometry.
Results: The demographic variables such as age, sex and body 
mass index (BMI) were similar between patients and controls 
(p>0.05). We found statistically significant difference in lumbar 
spine and femoral BMD between male patients and male control 
groups (p< 0.05). There was no statistically significant difference 
in BMD values between female patients and controls.
Conclusions: Our study indicates that lumbar spine and femoral 
neck BMD in male patients with ulcerative colitis may be lower 
than in healthy male subjects.
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P520 - ULTRASONIC ASSESSMENT OF THE FOREARM
J. J. Kaufman 1, 2,*, M. Lieberman 3, G. Luo 1, S. Rosenfeld 3, A. 
Rosenbaum 3, R. S. Siffert 2

1CyberLogic, Inc., 2Department of Orthopedics, The Mount Sinai 
School of Medicine, 3Computerized Diagnostic Scanning Associ-
ates, Inc., New York, United States

Aims: The long-term objective of this research is to establish ul-
trasound as a safe, effective, and non-invasive method for assess-
ing osteoporotic fracture risk. The purpose of this study was to 
design and fabricate a novel device that can assess the forearm at 
the 1/3rd location.
Methods: Computer simulations and in vitro experiments were 
used to determine the specifications of a novel ultrasound device 
designed to assess the forearm at the 1/3rd location. Nineteen 
radii were used in a thru-transmission configuration in a water 
tank and analogously in computer simulations (Wave2000, Cy-
berLogic, Inc.). Time delays associated with three distinct ultra-
sound propagation pathways were evaluated, and two net time 
delay (NTD) parameters were defined.
Results: Both in vitro and computer simulated data demonstrat-
ed a high correlation (R>0.9) between the NTDs and the cortical 
thickness and cortical cross-sectional area. Based on this data, a 
new ultrasound device was fabricated (UltraScan 650, CyberLogic, 
shown below). The device emits a 3.5 MHz broadband ultrasound 
signal from a single element rectangular source that propagates 
through the radius and soft tissue to a 64-element linear array 
rectangular receiver. The array signals are used to compute the 
two NTD parameters. Short term precision was also computed 

and found to be better than three (3) percent. 

Conclusions: The data presented demonstrate that the UltraS-
can 650 has the potential to become a simple, safe and effective 
screening tool for bone loss and fracture risk assessment. A study 
is currently underway that is examining the direct correlation of 
BMD as determined by DXA at the forearm with the NTD pa-
rameters as determined ultrasonically by the UltraScan 650.
Acknowledgement: The support of the National Institute of Ar-
thritis and Musculoskeletal Diseases of the NIH, through the 
Small Business Innovative Research program, is gratefully ac-
knowledged.
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P521 - IN-VIVO PRECISION OF THE LUNAR IDXA™ FOR 
THE MEASUREMENT OF TOTAL BODY, LUMBAR SPINE 
AND FEMORAL BONE MINERAL DENSITY IN ADULTS
K. Hind 1,*, B. Oldroyd 2, J. Truscott 2, S. Carroll 1

1Carnegie Research Institute, Leeds Metropolitan University, 
2Division of Medical Physics, University of Leeds, Leeds, United 
Kingdom

Aims: Knowledge of precision is integral to the monitoring of 
bone mineral density (BMD) changes using dual energy X-ray 
absorptiometry (DXA). The aim of this study was to evaluate the 
level of precision for bone measurements acquired using a Lunar 
iDXA™ in a heterogeneous sample of men and women, mean age 
34.8 (8.4; 20.1-50.5) years. Subjects ranged in body mass index 
(mean 25.8 kg/m2; range 16.7-42.7 kg/m2).
Methods: Two consecutive iDXA scans (with re-positioning) of 
the total body, lumbar spine, and femur were conducted within 
one hour, for each subject. Precision error was calculated as the 
coefficient of variation (CV), the root-mean-square (RMS) aver-
ages of standard deviations of repeated measurements and the 
corresponding 95% least significant change (LSC). Regression 
parameters were also calculated.
Results: We found a high level of precision for BMD measure-
ments, particularly for scans of the total body, lumbar spine and 
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total hip (RMS 0.007g/cm2, 0.004-6g/cm2 and 0.007g/cm2; CV 
0.63%, 0.41% and 0.53% respectively). Precision error for the 
femoral neck was higher but still represented good reproducibil-
ity (RMS 0.014g/cm2; CV 1.36%). Regression parameters showed 
a good level of agreement between consecutive measurements for 
all sites (r2=0.98-0.99). 
Conclusions: In a heterogeneous sample of 52 men and women, 
the Lunar iDXA had a high level of precision for BMD measure-
ments of the total body, lumbar spine, femoral neck and total hip.
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P522 - STRESS FRACTURES OF THE FOOT IN THE  
GENERAL POPULATION
P. Khalifa 1,*, Y. Brodaty 1, J. Uchan 1, G. Guibert 1, P. Maury 1, 
P. Sichere 1, B. Verlhac 1, P. Seror 1, C. Krainik 1, A. Thiesce 1, D. 
Bauer-Vinassac 1, J. Halimi 1 and Rhuma 75
1Private office, Paris, France

Aims: Our study aimed to evaluate, in a general population, the 
incidence and risk factors of stress fractures, common overuse 
injuries affecting lower limbs in military personnel and athletes.
Methods: Our RHUMA 75 group of 13 rheumatologists had to 
fulfil a questionnaire on sociodemographic, clinical, radiological 
and biological parameters, for every ambulatory patient consult-
ing in private office with a “fatigue” fracture of the lower limb.
Results: In 6 months, 45 stress fractures were registered, affect-
ing metatarsal bones (n= 35), calcaneus (n=4), cuboid, scaphoid, 
cuneiform, sesamoid bone, external malleola and tibia (1, each). 
Patients were predominantly women (32 vs. 13 men), 56 (± 17) 
years old (range=16 – 83), with a mean BMI of 23 (± 6) kg/m2. 
Mean delay between first pain and diagnosis was 33 (± 32) days. 
History and examination were critical for the diagnostic evalu-
ation with X-rays in 30 patients (68.2%). MRI in 17 patients 
(38.6%) and bone scan in 5 (11.4%) were necessary when diag-
nosis was doubtful. If these stress fractures are not considered as 
osteoporotic, 14 patients had already been fractured (7 vertebral 
and 7 nonvertebral fractures), 10 (22.2%) were treated by an anti-
osteoporotic drug and 14 (32.6%) by vitamin D and/or calcium.
Factors that could have contributed to the stress fracture in our 
population were menopause (21 on 32 women), sedentary life-
style (16 patients), > 6 months amenorrheic periods in 5 and eat-
ing disorders in 3 patients. A low BMI (< 19 kg/m2) was observed 
in 2 patients and static foot troubles in 23 patients (hollow foot in 
16). DXA was asked in 25 patients (55.6%), showing osteoporosis 
in 25% and osteopenia in half of the cases. BMD was normal in 
the last 25%. Phosphocalcic tests showed hypocalcemia in 4, hy-
percalcemia in 1, hypercalciuria in 2 and vitamin D deficiency (< 
30 ng/ml) in 25 of the 33 patients analyzed. A sick leave (mean=1 
month) was necessary in one third of working patients, algodys-
trophia affected 6 patients (14%) and chronic pain, 10 (23.8%). 
11.5% of patients had to stop their common activity.
Conclusions: In the general population, stress fractures seem to 
be associated with menopause, sedentary lifestyle, low bone mass, 
vitamin D deficiency and static foot troubles.
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P523 - THE CORRELATION OF BIOCHEMICAL  
MARKERS AND OSTEOPOROSIS RISK IN AN IRANIAN 
POPULATION
P. Khashayar 1,*, H. R. Aghaei Meybodi 1, M. Rezaei Homami 1, R. 
Heshmat 1, B. Larijani 1

1EMRC, Tehran, Islamic Republic of Iran

Aims: The present study was designed to evaluate the relationship 
between BMD values assessed at different sites and biochemical 
markers in an Iranian population.
Methods: Using a random cluster sample of apparently healthy 
men and women, this multi-centric cross-sectional study was 
carried out among Iranian population of urban areas of five great 
cities. Bone mineral density (BMD) values at different sites along 
with the serum levels of 25(OH)D, PTH, Alk-Ph, Ca and P levels 
were analyzed. Analysis of variance (ANOVA) was used to es-
timate the main effects, through comparing the mean values of 
these markers based on bone mineral density status of the studied 
group in either sex. The predictive value of these markers in de-
tecting osteoporosis was assessed by ROC curve analysis.
Results: Serum levels of the studied biochemical markers were 
relatively higher among osteoporotic cases. Except for 25(OH)D 
and Alk-ph, the difference was not statistically significant. While 
age and 25(OH)D levels were inversely correlated with BMD 
values at all the studies sites, a positive correlation was found 
between P and the BMD values. The correlation was only sta-
tistically significant for age and 25(OH)D. The areas under the 
ROC curves [95% confidence intervals (CI)] for predicting oste-
oporosis in the two genders are outlined in Table 1. Neither of the 
markers were accurate enough to predict osteoporosis either in 
the two genders, in menopausal and premenopausal women, and 
in men aged younger and older than 50. 

Table 1- The areas under the ROC curves [95% confidence inter-
vals (CI)] for predicting osteoporosis in the two genders

  Ca P 25(OH)D Alk-ph PTH
Gen-
der

Male 0.496
(0.394-
0.599)

0.454
(0.369-
0.540)

0.481
(0.376-
0.587)

0.445
(0.341-
0.550)

0.451
(0.356-
0.546)

 Fe-
male

0.480
(0.428-
0.532)

0.477
(0.414-
0.541)

0.426
(0.367-
0.485)

0.370
(0.307-
0.432)

0.484
(0.427-
0.540)

Conclusions: Neither of the studied biomarkers are accurate 
enough to detect cases suffering from osteoporosis in either gen-
der.
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P524 - ASSESSMENT OF THE CORRELATION BETWEEN 
BODY MASS INDEX AND BONE QUALITY IN BRAZILIAN 
MALE AND FEMALE POPULATION
J. P. M. Issa 1,*, F. C. Nirchl 2, M. B. C. C. Alonso 2, S. A. C. Mon-
teiro 2, P. C. A. Watanabe 2

1Biomechanics and Medicine, 2Morphology, Stomatology and 
Physiology, University of São Paulo, Ribeirão Preto, Brazil

Aims: The aim of this study was to investigate the correlation be-
tween body mass index with the mandibular bone quality (MBQ) 
in Brazilian male and female population, considering this signal 
as an index for the osteoporosis risk.
Methods: It was analyzed 507 panoramic radiographs of patients 
from both genders (over 18), and the calculation of body mass 
index was performed according to Achaet Alfaro et al. (2006) 
method. The panoramic images were evaluated considering the 
Klemetti (1997) classification, contrast degree of the oblique 
line (LO) in the mandible on both sides of the body / ramus and 
number of teeth in attendance, and the patients were separated 
by gender and divided by age range: 25 to 35 years for premeno-
pausal women, 35 to 65 years to menopause and over 65 years for 
postmenopausal women. Individuals with body mass index<22.0 
kg/m2, and had less than 20 functional teeth, Class II and III 
Klemetti and LO sharp contrast, were considered high-risk pa-
tients with osteoporosis. After these analyses, it was assigned to 
each patient the degree of good or poor bone quality as good for 
MBQ 1 and MBQ 2 for poor.
Results: The data were subjected to statistical analysis by using 
Pearson correlation (p<0.01). It was obtained for the correlation 
MBQ X Body Mass Index in male (r=0.3886), while that for female 
(r=0.4108), and for different age groups: 25 to 35 years (r=0.5648), 
35 to 65 years (r=0.5727) and over 65 years (r=0.5616).
Conclusions: It was observed in this study that not all patients at 
risk for osteoporosis have a low body mass index, but there are a 
significant portion of patients with low body mass index who are 
at risk for osteoporosis.
Acknowledgement: The authors are grateful to Fapesp for the fi-
nancial support
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P525 - INTRA- AND INTER-READER RELIABILITY OF 
SEMI-AUTOMATED VERTEBRAL MORPHOMETRY  
MEASUREMENTS USING LATERAL SCOUTVIEWS FROM 
COMPUTED TOMOGRAPHY
Y. M. Kim 1,*, R. Eisenberg 1, M. L. Bouxsein 1, 2

1Center for Advanced Orthopaedic Studies, Beth Israel Deacon-
ess Medical Center, 2Department of Orthopaedic Surgery, Har-
vard Medical School, Boston, United States

Aims: The presence of vertebral fracture is among the strong-
est risks for future fracture. Despite this, underdiagnosis and 
undertreatment of vertebral fractures is a well-known problem 
worldwide. New methods are needed to improve the accuracy 
and efficiency of identifying vertebral fractures. Thus, the aim of 

this study was to determine intra- and inter-reader reliability of 
vertebral morphometry measurements performed using a new 
semi-automated algorithm that is based on shape-based statisti-
cal modeling (SpineAnalyzer, Optasia Medical, Cheadle, UK).
Methods: 25 subjects (13 men and 12 women, aged 50-87 years, 
mean 68.1±10.3 yrs) were selected from the Framingham Heart 
Study Offspring and Third Generation Multi-Detector Computed 
Tomography (MDCT) Study. Two non-radiologist readers inde-
pendently assessed vertebral morphometry from the CT lateral 
scoutviews for T4 - L4 at 2 time points. Deformities were classi-
fied as mild (≥ 20%), moderate (≥ 25%) or severe (≥ 40%) based 
on Genant’s criteria. Intraclass correlation coefficients and kappa 
(k) statistics were used for intra- and inter-reader reliability or 
agreements.
Results: Of 325 individual vertebrae from T4 - L4, 321 were 
analyzed. The average time needed to read one subject (i.e., 13 
vertebrae) was 5 min 22 sec (range: 3:13 to 9:06 min:sec). Intra- 
and inter-reader ICCs for anterior, mid and posterior vertebral 
heights for all vertebral levels combined were excellent, ranging 
from 0.98 to 0.99. ICC at distinct spinal regions (T4-9, T10-12, 
and L1-4) ranged 0.92 to 0.99. Based on morphometry measure-
ments alone, Reader A and B identified 10 and 15 subjects, re-
spectively, with at least one prevalent fracture. We found good 
intra-reader (k, 0.71-0.72) and inter-reader agreement (k, 0.61-
0.68) for fractures defined by a deformity of ≥ 20%.
Conclusions: This new semi-automated method for assessing 
vertebral morphometry has good intra- and inter-reader reliabil-
ity for vertebral height measurements on lateral CT scoutviews, 
and requires less time compared to conventional 6-point mor-
phometry. Reliability for fracture assessment was comparable to 
previous. Altogether, this semi-automated technique using CT 
lateral scoutviews is a convenient and reproducible technique to 
facilitate assessment of vertebral fractures.

Disclosure of Interest: None Declared

P526 - A TEN YEAR STUDY OF CLINICAL FRACTURES 
AND CHANGES IN DENSITY, RIK FACTORS AND FRAX® 
IN NORMAL AND OSTEOPENIC POSTMENOPAUSAL 
WOMEN
C. Kiss 1,*, E. Ruzicska 1, G. Poór 1

1Rheumatology I, National Institute of Rheumatology Physi-
otherapy, Budapest, Hungary

Aims: It is well known that not only osteoporotic patients suffer 
fragility fractures but also normal and osteopenic. During a ten 
year follow-up period the density, risk of fractures, and FRAX® 
could change significantly. Our aim was to evaluate incident frac-
tures, change in density, fracture risk, and FRAX® in normal and 
osteopenic postmenopausal women during a ten year observa-
tion period
Methods: At the outpatient clinic of National Institute of Rheu-
matology and Physiotherapy 151 normal and osteopenic post-
menopausal women without medical therapy were followed for 
ten years. Mean age:65.6+7.4 years, period of time:9.3+2.1 years. 
The patients were measured by DXA at lumbar spine and femo-
ral neck. In order to evaluate change in density the measurement 
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was repeated after ten years with the same equipment. In order to 
evaluate incident fractures, change in risk factors and FRAX® the 
patients filled out a life style questionnaire at the time of second 
DXA (retrospective)
Results: The number of incident fractures were 7. (normal T-
score:0, osteopenic T-score:7) Region of fractures: (2 Colles’ frac-
ture, 1 vertebra, 4 rib, 3 others) mean age of fracture: 69.2+ 9.2. 
Lumbar and femoral density were significantly lower in the whole 
population during the ten years observation period. (p=0.001, 
p=0.03) Risk factors and FRAX® didn’t change significantly in the 
whole population. 
Conclusions: Incident fractures were found only in the osteo-
penic group. In the whole population the density was lower and 
FRAX® was higher. In the whole population the lower density and 
higher FRAX® were frequent but number of fracture and change 
in risks were rare. Osteopenic didn’t differ from normal regarding 
the number of lower density and higher FRAX®.

Disclosure of Interest: None Declared

P527 - HIGH INDIVIDUAL VARIABILITY OF  
PERIPROSTHETIC BMD IN OSTEOPOROTIC PATIENTS
A. Kolondaev 1,*, A. Balberkin 1, S. Lapkina 1, H. Dustov 1

1Bone Pathology Department, Central Institute of Traumatology 
and Orthopaedics, Moscow, Russian Federation

Aims: To evaluate the dynamics of periprosthetic BMD in oste-
oporotic patients.
Methods: Total hip arthroplasty (THA) with tapered rectangular 
stem was made in 20 osteoporotic and 20 coxarthrosis women 
(54-79 years). The groups were not differed significantly by mean 
age and initial periprosthetic BMD. Bone density around prosthe-
sis stem was measured in Gruen zones by DXA (Lunar Prodigy) 
in 3, 6, 9 and 12 months after surgery.
Results: All stems were stable in 12 months. Decrease in BMD 
was greatest in 6 months in all Gruen zones, and varied from -
5,1% to -37,5% in individual patients, with tendency to be more 
pronounced in osteoporosis. Subsequent periprosthetic BMD re-
covery in coxarthrosis group in 12 months was more prominent. 
BMD restored to approximately baseline levels in all zones except 
of 7. The mean BMD levels in osteoporotic group remained de-
creased in 12 months (from -11,2% in 7 zone to -4,1% in 5 zone; 
-6,8% in total, p<0,05). 

In some osteoporotic patients BMD decrease was intense (up 
to -37,5%) and delayed because of apparent “stress-shielding”. Se-
vere bone loss in 2 and 6 Gruen zones corresponded to more dis-
tal stem fixation. Even mild (3-4 degree) valgus or varus deviation 
of prosthesis stem led to predominant bone loss in 3 or 5 zones.
Conclusions: THA in osteoporotic patients was accompanied by 
delayed and incomplete BMD recovery around prosthesis stem. 
Enhanced “stress-shielding” may increase risk of periprosthetic 
fractures and could lead to difficulties during revision opera-
tions.

Disclosure of Interest: None Declared

P528 - SURGEON GENERAL’S BONE HEALTH PROJECT: 
BROADBAND ULTRASOUND ATTENUATION (BUA) OF 
THE CALCANEUM IN ROYAL MARINE RECRUITS
J. Fallowfield 1, R. Cobley 1, A. Dziubak 1, H. Lambert 2,*, H. Upton 

2, A. Allsop 1, S. Lanham-New 2

1Institute of Naval Medicine, Crescent Road, Alverstoke, Gos-
port, Hants, 2Faculty of Health and Medical Sciences, University 
of Surrey, Guildford, United Kingdom

Aims: This study is part of a 5-year programme to investigate the 
interaction of diet, physical training, bone health and stress frac-
ture incidence during military training. This was a pilot study to 
determine profile ranges for calcaneum BUA in a population of 
new-entry Royal Marine (RM) recruits.
Methods: In this cross-sectional cohort study, BUA across the 
calcaneus of both feet was measured at the start of training in 202 
new-entry male RM recruits of mean (SD) age 21 (3) years, height 
1.78 (0.06) m, body mass 74.5 (8.0) kg and BMI 23.5 (2.0) kg.m-

2, using a McCue CUBA Clinical dry system osteodensitometer. 
Information on smoking history and previous physical activity 
(training volume) were also obtained.
Results: The mean BUA measurements (SD) were 97.6 (18.2) 
dB.MHz -1 (range 54 – 148 dB.MHz-1) in the right (dominant) 
foot and 98.3 (18.2) dB.MHz-1 (range 56 – 150 dB.MHz-1) in the 
left (non-dominant) foot. The profiles were normally distributed 
and generally fell within the range observed in other male popu-
lations of a similar age. Recruits who undertook a high volume of 
physical activity (>1000 min.wk-1) prior to starting training had 
higher BUA than those who undertook a low volume of physi-
cal activity (<1000 min.wk-1). Mean BUA (SD) values were 98.8 
vs. 87.4 dB.MHz -1 (p<0.05) in the high and low exercise groups, 
respectively, in the left (non-dominant) foot only. There was no 
association of BUA with smoking history.
Conclusions: The mean BUA values for new-entry RM recruits 
fell within the ranges observed in previous studies in age-matched 
young men and were normally distributed. A positive relationship 
was observed between pre-training exercise volume and BUA. 
Recruits with lower BUA may be at increased risk of sustaining 
stress fracture injuries during training, such that BUA assess-
ment might provide a useful screening tool early in training. It 
is important to clarify the environmental influences presented by 
military training on bone mass during this crucial period during 
where recruit peak bone mass may not have been attained. These 
results contribute to the establishment of reference data on which 
further studies can be based.

Disclosure of Interest: None Declared
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P529 - MICROSTRUCTURAL AND MECHANICAL  
ABNORMALITIES OF CENTRAL AND PERIPHERAL  
SKELETON IN PREMENOPAUSAL WOMEN WITH  
IDIOPATHIC OSTEOPOROSIS (IOP)
X. S. Liu 1,*, A. Cohen 1, H. Rogers 1, J. M. Lappe 2, R. R. Recker 2, 
T. Lang 3, X. E. Guo 1, E. Shane 1

1Columbia University, New York, New York, 2Creighton Univer-
sity, Omaha, Nebraska, 3University of California, San Francisco, 
California, United States

Aims: Idiopathic osteoporosis (IOP) in premenopausal (PrM) 
women is a poorly understood entity in which otherwise healthy 
women have low trauma fracture(s) or very low bone mineral 
density (BMD). High-resolution peripheral quantitative comput-
ed tomography (HR-pQCT), central QCT (cQCT), finite element 
analysis (FEA), and individual trabeculae segmentation (ITS)-
based morphological analyses were utilized to gain more insight 
into microstructural and mechanical abnormalities at peripheral 
and central skeletal sites in PrM women with IOP.
Methods: Among 80 PrM women (aged 20-49, 40 control and 40 
IOP) enrolled in the study, HR-pQCT (XtremeCT, Scanco Medi-
cal) scans of distal radius (DR) and distal tibia (DT) were per-
formed for 57 women (26 control and 31 IOP), and cQCT (GE 
Medical System) scans of proximal femur (PF) and lumbar spine 
(LS) were performed for 66 women (30 control and 36 IOP). 
IOP subjects had either low-trauma fractures or low BMD (T-
score <-2.5 or Z score <-2.0). ITS-based analyses were applied to 
trabecular bone compartment of HR-pQCT images of DR and 
DT to calculate plate and rod bone volume fraction (pBV/TV 
and rBV/TV), plate and rod number (pTb.N and rTb.N, 1/mm), 
and rod-rod, plate-rod and plate-plate junction densities (R-R, 
P-R and P-P Junc.D, 1/mm3). Integral and trabecular volumetric 
BMD (vBMD) were calculated based on cQCT images of PF and 
LS. Stiffness of DR, DT, PF, and LS L1 were calculated by FEA.
Results: At DR, pBV/TV and rBV/TV were 42% and 23% lower 
in IOP, and pTb.N and rTb.N 20% and 10% lower in IOP. R-R, R-
P, and P-P Junc.D were 26%, 42%, and 45% lower in IOP. Similar 
results were found at DT: pBV/TV was 27% lower in IOP but not 
statistically significant (p=0.07) and rBV/TV was 33% lower in 
IOP; pTb.N and rTb.N were 17% and 16% lower in IOP; R-R, R-
P, and P-P Junc.D were 38%, 40%, and 37% lower in IOP. cQCT 
analyses showed that integral and trabecular vBMD were 19% 
and 28% lower in IOP at LS, and 17% and 38% lower in IOP at 
PF. FEA results showed that whole bone stiffness were 26%, 26%, 
22%, and 20% lower in IOP at DR, DT, LS, and PF.
Conclusions: At DR and DT, loss of trabeculae leads to a less con-
nected trabecular network and reduced bone mass and bone stiff-
ness in IOP. At LS and PF, loss of trabecular and total bone mass 
leads to reduced bone stiffness in IOP. In conclusion, PrM women 
with IOP have abnormal bone microstructure and reduced me-
chanical strength at both peripheral and central skeletal sites.

Disclosure of Interest: None Declared

P530 - BONE MINERAL DENSITY AT THE  
RECONSTRUCTION OF BONE DEFECTS IN CHILDREN 
WITH INNOCENT TUMOURS AND TUMOUR-LIKE  
DISEASES OF BONES IN DIFFERENT SITE
V. Luzin 1,*, A. Skorobogatov 1, S. Smolenchuk 1

1State Medical University, Luhansk, Ukraine

Aims: Investigate bone mineral density (BMD) in children with 
tumour-like diseases of bones and to prove possibilities of correc-
tion of the exposed abnormality of «Ostein».
Methods: 36 children were divided into 4 groups: 1st group are 
the children with the defeat of upper limb (11,44±1,14 years) 
which carried out the resection of focus with substituting the 
defect by ceramic osteopatite (OC-015); 2nd group - with the 
defeat of upper limb were carrying out the analogical manoeu-
vre and subsequent application of «Ostein» in therapeutic dos-
age (12,00±1,26 years); 3rd group - with pathology of lower limb 
with the analogical manoeuvre like in the 1st group (12,67±1,15 
years); in the 4th group of children with the defeat of lower limb 
after the operation «Ostein» was appointed (12,78±1,31 years). Is-
sues were compared to average normative information of the state 
of skeleton of the Ukrainian children and teenagers.
Results: In all children the BMD before an operation was a few 
below than average of population indexes. The carrying out of 
resection of focus with substituting the defect by OK-015 was 
accompanied deceleration of BMD growth rates. Application 
of «Ostein» for certain improved the indexes of BMD: in the 
children with the defeat of upper limb an index of Z (SD) in 12 
months was on 22,57% that less than in the 1st group; value Z% 
and ICI through 6 and 12 months after an operation exceed the 
indexes of 1st group accordingly on 23,70% and 31,90% and on 
18,75% and 23,91%. Application of «Ostein» in the 4th group in 
12 months a value Z (SD) was on 23,19% below than values of 
the 1st group, and value Z% and ICI exceed the same indexes on 
20,84% and 18,34%.
Conclusions: The carrying out the reconstruction of bone de-
fects by material of OK-015 is accompanied by lag of growth of 
BMD rates from average age-dependent indexes. Application of 
«Ostein» smooths out the exposed deviations, thus more mean-
ingfully at upper limb pathology. Probably, the quantitative dif-
ference of BMD for patients with pathology of upper and lower 
limb is related to their anatomic and biomechanics features, and 
also with earlier stopping of immobilization at patients with the 
defeats of upper limb.

Disclosure of Interest: None Declared

P531 - EFFECTS OF AGE, MENOPAUSE AND BODY  
COMPOSITION MEASURES ON ARTERIAL STIFFNESS 
AND BONE MINERAL DENSITY IN MIDDLE-AGED  
POPULATION
J. Makovey 1, M. Macara 1,*, J. S. Chen 1, P. N. Sambrook 1

1Rheumatology, Institute of Bone and Joint Research, Sydney Uni, 
Sydney, Australia

Aims: Osteoporosis and arterial stiffness, the main clinical mani-
festations of bone and arterial aging, respectively, share common 
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risk factors. Fat and lean mass have been reported to have dif-
ferent effects on bone and arterial health. The aim of the present 
study was to evaluate effects of age, fat and lean mass and meno-
pausal status in women on both aortic stiffness assessed by pulse 
wave velocity (PWV) and BMD assessed by DXA.
Methods: Study subjects were healthy middle age men and wom-
en recruited as part of the Northern Sydney Twin Study. After 
excluding one of the twins from each identical pair and subjects 
taking medications affecting bone, 61 men (age 64±8) and 294 
(age 61±8) women were included in the analysis. BMD and body 
composition results were obtained from whole body, lumbar 
spine; hip and distal forearm DXA scans performed on a HO-
LOGIC QDR 4500 W. Clinical arterial stiffness was assessed by 
carotid-femoral pulse wave velocity (PWV) obtained with appla-
nation tonometry.
Results: Age was the strongest predictor for the higher PWV and 
lower BMD measures in men and women. In men PWV was not 
associated with any of the BMD or fat mass measurements. Fat 
mass was associated with whole body and hip BMD. Higher lean 
mass was a significant predictor for lower PWV and higher BMD 
in male population. Menopausal status was also associated with 
both PWV and BMD measures in women. In women arterial 
stiffness was associated with the whole body and forearm BMD 
even after adjustment for age, menopausal status and body com-
position measures and lifestyle factors. Higher fat mass measures 
were significant predictors for higher PWV and BMD readings. 
Lean mass was not associated with PWV in women, but was a 
strong predictor for BMD measures.
Conclusions: Age in men and women and menopausal status in 
women were the strongest predictors of higher PWV and lower 
BMD measures. Associations between body composition and ar-
terial stiffness and BMD differ between genders. Men with higher 
lean mass exhibit the best arterial and bone profile with lower ar-
terial stiffness and higher BMD measures. In women fat mass, but 
not lean mass was a stronger predictor of PWV and both lean and 
fat mass of BMD. Women with higher fat mass have significantly 
higher arterial stiffness and BMD measures.

Disclosure of Interest: None Declared

P532 - RELATIONSHIP BETWEEN BONE MINERAL  
DENSITY AND VASCULAR CALCIFICATION
J. Makovey 1,*, M. Macara 1, P. N. Sambrook 1

1Rheumatology, Institute of Bone and Joint Research, Sydney Uni, 
Sydney, Australia

Aims: Osteoporosis and atherosclerosis often occur in the same 
individuals and may share similar pathogenic mechanisms. This 
study examined the relationship between bone mineral density 
and severity of aortic calcification (AC).
Methods: Study subjects were 154 women and 49 men (age 67±6) 
recruited as part of the Northern Sydney Twin Study at the De-
partment of Rheumatology of the Royal North Shore Hospital, 
Australia. BMD and body composition results were obtained from 
whole body, lumbar spine; hip and distal forearm DXA scans per-
formed on a Hologic QDR 4500 W. Severity of calcification in the 
abdominal aorta adjacent to each lumbar vertebra (L1–L4) was 

assessed separately for the posterior and anterior wall of the aorta 
using lateral lumbar spine radiographs. Each vertebral segment 
was graded according to a four-point severity scale (0-3). A sepa-
rate score was determined for the anterior and posterior aorta, 
and the values were summed across the 4 vertebrae, resulting in a 
total score ranged from 0 to 24.
Results: Aortic calcification was present in 87 women (57%) and 
35 men (71%). Total AC score was significantly higher in men 
compared to women (4.9±0.8 to 3.3±0.4, respectively). Age and 
gender were the strongest predictors for both presence of AC and 
lower BMD (P<0.001). Smoking was also a significant predictor 
for the presence of the AC. Only Hip BMD measurements (total 
hip BMD and FN BMD) were significantly associated with AC 
after adjustment for sex, BMI, fat mass, lean mass and lifestyle 
factors. When age was included in the regression analysis, the 
associations between AC and hip BMDs became not significant. 
Associations between AC and hip BMD was found only in men, 
when men and women were analysed separately. Peripheral but 
not central fat was weakly associated with AC and BMD. Lean 
mass was strongly associated with BMD in men and women, but 
was not related to AC.
Conclusions: Older men with the higher severity vascular cal-
cification have lower hip BMD measures. Smoking predicts the 
presence of aortic calcification in men and women.

Disclosure of Interest: None Declared

P533 - DXA FOREARM IN SELECTED GROUPS:  
AN USEFULL TOOL TO IMPROVE OSTEPOROSIS  
DIAGNOSIS?
C. B. Maksoud 1,*, C. T. Iruzum 1, Y. Leitao 1, H. A. Pasqualette 1

1Densitometry, CEPEM, Rio de Janeiro, Brazil

Aims: To describe the BMD results of two selected groups sub-
mitted to DXA examinations, analyzing all skeletal sites, and clas-
sify osteoporosis according to the OMS criteria. To compare the 
results to evaluate if forearm study was of more value in a selected 
group, considering osteoporosis classification.
Methods: We studied 233 menopausal women that came for rou-
tine DXA clinical investigation, November 2008 to March 2009, 
all submitted to forearm additional studies, with lumbar spine and 
hip sites qualified for diagnosis. The BMD was measured using 
GE Lunar DPX NT (pencil beam) at lumbar spine, hip and fore-
arm for all the patients. A control phantom was scanned everyday 
and all DXA measurements were performed by the same experi-
enced operator. All patients agreed with the complimentary DXA 
forearm study. We share the patients in two groups, one without 
vertebral exclusion (n =189) and the other (n=44) with exclusion 
ofone or more vertebra - standard BMD deviation superior to 
1SD. We excluded one patient with surgical menopause.
Results: The mean age was 67 years (SD 9,4) . The means BMD 
were 1,008g/cm² (lumbar spine), 0,820g/ cm² (neck), 0,869g/ cm² 
(total hip) and 0,733g/ cm² (distal forearm). The differences be-
tween means BMD respectively for age groups from 40 years to 
80 years achieved statistically significance (p<0,001) for neck and 
forearm skeletal sites. Considering age groups between 70 years 
to 80 years, the distal forearm classified osteoporosis in 26 cases 
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and lumbar spine in 17 cases, with agreement in 11 cases. In age 
groups over 80 years the distal forearm diagnosed osteoporosis in 
13 cases and lumbar spine in 4 cases, with agreement in 4 cases. 
Considering the groups with vertebral exclusion, the distal fore-
arm diagnosed osteoporosis in 12 cases and lumbar spine in 10 
cases, with agreement in 6 cases. The group with no vertebral ex-
clusion had 50 cases of osteoporosis diagnosed by forearm studies 
and 52 by lumbar spine analysis, with agreement in 20 cases.
Conclusions: The forearm study appeared to be more significant 
among patients over 80 years considering osteoporosis diagnosis, 
and a slight advantage was noticed in the group with vertebral 
exclusion. Further studies with more patients are necessary to 
provide evidence that the forearm studies can benefit a selected 
group in osteoporosis diagnosis, and to justify cost-effectiveness.

Disclosure of Interest: None Declared

P534 - MAXIMIZING THE PEAK BONE MASS  
ACCRETION DURING ADOLESCENCE AS A STRATEGY 
TO PREVENT OSTEOPOROSIS IN LATE LIFE: PREBIOTIC 
SUPPLEMENTATION VS CALCIUM FORTIFICATION
M. Manzano 1, P. Bueno-Vargas 1, M. L. Jimenez 1, R. Rueda 1, J. 
M. López-Pedrosa 1,*

1Discovery Technology R&D, Abbott Nutritio, Granada, Spain

Aims: Clinical studies have shown that increasing calcium intake 
during growing period promoted an increase in bone mass. In re-
cent years accumulating knowledge prompted the scientific com-
munity to consider that other technologies, including prebiotics, 
may influence bone mass accretion during growth period. The 
aim of this study was to compare the effectiveness of calcium for-
tification vs. prebiotic supplementation in growing rats as a nu-
tritional approach to maximizing and consolidate the peak bone 
accretion and architecture during adolescence and to prevent or 
delay the onset of osteoporosis in later life
Methods: Weaned Sprague-Dawley rats were divided into 3 
groups: Control group (CC group) was fed with a standard semi-
purified diet until the end of the adolescence period. Ca group 
and Syn-1 group were fed with the same diet fortified with 0.5% 
calcium carbonate (total calcium content 1%) or supplemented 
with an inulin-type fructans (7.5% of the total carbohydrate), re-
spectively. At the end of the study period, bone mineral density 
(BMD) was determined by dual-energy X-ray absorptiometry; 
bone volume fraction as well as 3-D parameters of trabecular 
architecture (trabecular number, thickness and separation, con-
nectivity density and structure model index) were analyzed by 
micro-computed tomography (µCT). To evaluate differences at-
tributable to the diet we performed a one-way ANOVA with a 
Dunnet posttest
Results: There were not statistically significant differences in 
the BMD due to nutritional intervention in appendicular bones. 
In axial bones, prebiotic consumption induced a significant in-
creased in BMD with respect to CC group, while calcium forti-
fication did not show significant effects. Considering the effect 
of both nutritional approaches in bone microarchitecture, µCT 
data showed that in appendicular bones prebiotic supplementa-
tion but not calcium fortification promoted an increase in bone 

volume/tissue volume, trabecular thickness, trabecular number 
and connectivity density value, with a concomitant reduction in 
the trabecular separation. However, in vertebra both nutritional 
approaches promoted a higher trabecular consolidation by in-
creasing endocortical bone surface
Conclusions: Based on our data, prebiotic supplementation rep-
resents a superior technology than calcium fortification for maxi-
mizing and for consolidating the peak of bone mass and architec-
ture in the adolescence.

Disclosure of Interest: M. Manzano Employee of: Abbott Nutri-
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P535 - SEX SPECIFIC REFERENCE DATA FOR BONE  
DENSITY PARAMETERS MEASURED WITH DUAL  
ENERGY X-RAY ABSORPTIOMETRY IN A LARGE  
COHORT OF HEALTHY INDIAN CHILDREN AND  
ADOLESCENTS 
R. Marwaha 1,*, N. Tandon 2, C. Shivaprasad 3, K. Mani 4, R. Kan-
war 5, A. Sastry 5, K. Bhadra 5, S. Singh 5

1Endocrinology, 5Institute of Nuclear Medicine and Allied Sci-
ences, Delhi, 2Endocrinology & Metabolism, 4Biostatistics, 3All 
India Institute of Medical Sciences, New Delhi, India

Aims: Background: The correct interpretation of BMD in chil-
dren requires appropriate reference data matched for sex, age, 
height, weight, pubertal development and ethnicity. 
Aims: The primary aim of our study was to provide sex-specific 
reference centile curves of bone densitometric parameters meas-
ured by DXA, for Indian children, by using the LMS technique 
and to evaluate the determinants of BMC in this population.
Methods: Methods: The study population consisted of 1905 
healthy children (835 male, 1050 female) aged 5–17 years. An-
thropometric, biochemical and hormonal parameters were meas-
ured in all study subjects. Bone mineral content and BMD was 
measured using a LUNAR Prodigy Oracle DXA machine. Bone 
mineral apparent density (BMAD) was calculated for the lumbar 
spine and femoral neck. Sex-specific centile curves for BMAD 
(spine and femoral neck) and BMC (total body and spine) were 
generated using LMS method. For further interpretation of re-
sults, sex specific centile curves were derived for bone area for 
height, and BMC for bone area at spine and total body, using the 
approach suggested by Mølgaard.
Results: Results: Height of the study population was comparable 
to the reference population from Delhi. Biochemical evidence of 
vitamin D deficiency was highly prevalent in the study group. 95% 
of boys and 98% of girls had 25(OH)D levels less than 50nmol/L. 
On multivariate regression, age, weight and height were the most 
consistent contributors to the variance in BMC at different sites. 
Anthropometric parameters were able to explain 50 -70% of BMC 
variance in boys at different sites, whereas in females they could 
explain only 5-10% of BMC variance. Centiles for each year of 
age will be presented. Data are provided for clinical interpretation 
of the spine and femoral neck scans based on BMAD (g/cm3), 
which reduces the size dependence of DXA areal BMD (g/cm2). 
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The spine and total-body data are also presented for interpreta-
tion of results using the three step approach suggested by Møl-
gaard.
Conclusions: Conclusions: This paper provides the first sex-spe-
cific and ethnicity-specific reference databases for Indian chil-
dren, thereby allowing clinicians to assess and interpret bone 
mineral density in pediatric patients.
References: Mølgaard C et al, Acta Paediatr 1998;87:494.
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P536 - EVALUATION OF BONE MASS AND STRUCTURE 
BY QUS OF PROXIMAL PHALANGES, PQCT OF  
ULTRADISTAL RADIUS AND DXA OF LUMBAR SPINE IN 
JUVENILE IDIOPATHIC ARTHRITIS
L. Cavallli 1,*, L. Masi 1, F. Falcini 2, G. D’Elia 3, S. Capannini 2, A. 
Tanini 1, M. L. Brandi 1

1Department of Internal Medicine, Metabolic Bone Diseases 
Unit, 2Department of Rheumatology, 3Department of Radiology, 
University of Florence, Florence, Italy

Aims: Juvenile Idiopathic Arthritis (JIA) is the most common 
pediatric rheumatic disease. Risk factors for low bone mass in 
JIA include chronic inflammation, delayed pubertal maturation, 
malnutrition muscle weakness, physical inactivity, and glucocor-
ticoid therapy.
Methods: Assessment of bone status by DXA, pQCT and Quan-
titative Ultrasound (QUS) in a group of 131 subjects (36 male 
and 85 female; mean age 13.5±4.09SD) affected by JIA. 80 age 
and sex matched healthy children acted as controls. All patients 
with JIA were diagnosed according to the revised criteria of the 
International League of Associations for Rheumatology (ILAR). 
Age- and sex-specific Z-scores for height and body mass index 
(BMI: Kg/m2) were calculated using year 2000 growth chart data 
from the Centers for Disease Control and Prevention. Pubertal 
stage was assessed according to the method of Tanner. We meas-
ured BMD at lumbar spine (BMD-LS) by DXA (Delphi, Hologic) 
and QUS parameters at phalanges: amplitude dependent speed 
of sound (AD-SoS) and bone transmission time (BTT) (Bone 
Profiler, Igea). Total, trabecular and cortical mineral density 
(totBMD, cortBMD, trabBMD), and the geometrical (total area, 
trabecular area, cortical area) and biomechanical properties of 
bone (strength-strain index (SSI), was also assessed by pQCT at 
the ultradistal radius (Stratec, XCT3000).
Results: Sample linear regression analysis by Pearson’s formula 
was performed to determinate the correlation between the pa-
rameters evaluated with the 3 methods. Compared to the control 
group, all DXA, pQCT and QUS parameters were significantly 
(p<0.001) reduced in children with JIA. As expected, considering 
the skeletal site mainly composed of cortical bone, AD-SoS and 
BTT showed the best significant (r=0.70 and r=0.90 respectively, 
p<0.001) correlation with cortBMD. Interestingly, a significant 
(r=0.6, p<0.01) correlation was also found between BTT which is 
particularly influenced by cortical width, and SSI, which has been 
shown to provide a good estimate of the mechanical strength of 
human radii. Correlations of BMD-LS with pQCT or QUS pa-
rameters ranging from r= 0.26 to r=71.

Conclusions: In conclusion, QUS at phalanges and pQCT are val-
uable tools to assess bone status by measuring the true volumetric 
mineral density and the geometrical and biomechanical indexes 
of bone, which could be proposed in current clinical practice for 
the assessment of osteoporosis in children with JIA.
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P537 - LEAST SIGNIFICANT CHANGES (LSC) FOR HIGH 
RESOLUTION QUANTITATIVE COMPUTED  
TOMOGRAPHY (HR-PQCT) 
B. Zanchetta 1, J. R. Zanchetta 1, F. Massari 1,*, C. Bogado 1

1Clinical Research, IDIM, Buenos Aires, Argentina

Aims: In the last few years HR-pQCT has become an interesting 
option for in vivo three-dimensional quantification of trabecu-
lar bone structure and volumetric bone mineral density (BMD) 
at the distal radius and tibia, but there are still some issues that 
should be revealed. Once the precision of a diagnostic technique 
is defined, the LSC can also be calculated. This is a parameter 
which shows the real biologic change in a repeated study proce-
dure over time and is a very useful information for the every day 
clinical therapeutic decisions.
Methods: For the calculations we use the precision data of pe-
ripheral sites measurements with HR-Pqct (Extreme C T, Scanco 
Medical™) in our population, expressed as± coefficient of varia-
tion (%CV) previously presented by our group. Using the validat-
ed formula for determining the LSC: LSC= Z (Pr) √ 1/n1 + 1/n2 
Z: value chosen based on desired level of statistical confidence 
from statistical tables
(Pr): precision value= root mean square percent coefficient of 
variation (RMS
Results: Ideally a 95± statistically confidence is chosen, but 80± 
and a Z value of 1.28. are generally more than adequate and well 
accepted for clinical diagnostic decisions.

BMD LSC Architectural LSC
BMD Total Radio / Tibia 2.22% / 1.5% Trab Number R / T 6.44% / 6.13±
BMD Cort. Radio / Tibia 1.03% / 0.52% Trab. Thick R /T 5.99% / 5.39%
BMD Trab Radio / Tibia 2.98± / 2.73% Ct .Thick R /T 4.81± / 1.48%
  BVTV R / T 2.99± / 2.73%

Conclusions: There is still not defined which density or architec-
tural value of the HR-pQCT could be considerer as a clinical fol-
low up parameter, but if we compare the density results, with the 
LSC of BMD measured by DXA scan, (Lumbar spine AP: 4.72±, 
Femoral neck: 5.6±) the magnitude of changes are within a simi-
lar range. There is not a gold standard technique to compare the 
LSC of the architectural parameters.

Disclosure of Interest: None Declared
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P538 - THE COMPARISONS OF BONE TURNOVER  
MARKERS AMONG CHILDREN WITH NORMAL OR LOW 
BONE MASS
S. Meszaros 1,*, B. Imre 2, A. Turi 2, C. Horvath 1, E. Hosszu 2

11st Department of Medicine, 22nd Department of Pediatrics, 
Semmelweis University, Budapest, Hungary

Aims: The aim of the study was to examine is there any difference 
of bone turnover markers among children with normal or low 
bone mineral density.
Methods: The study involved 347 healthy children aged 4.5-18.5 
years, including 179 girls and 168 boys. Total body and spinal 
(L2-4) DXA densitometry (DPX-L Lunar) of the skeleton was 
carried out in all children and reported as Z-score. Osteoblast 
(osteocalcin) and osteoblast (serum B-crosslaps) activity mark-
ers were measured. Low lumbar spine Z-score values (<-1.0) were 
detected in 58 cases of girls, and 71 cases of boys; and low total 
body Z-score (<-1.0) values were measured among 17 girls and 
21 boys. The bone turnover markers were matched to bone densi-
ties considering chronological and biological age and stadium of 
puberty.
Results: The rate of bone formation was slower among girls be-
tween age 10 to 12 years according to the bone turnover mark-
ers, whose bone mineral density were lower at the lumbar spine 
region. Girls at the age of 14 to 16 ys had increased bone resorp-
tion, which exceeded the rate of bone formation. Because of the 
later puberty among boys the above mentioned observation was 
proved two years later, at the age of 16 to 18 years. Beside this 
results, the low lumbar spine Z-score at the late puberty among 
boys were accompanied by low osteocalcin levels, showing de-
creased bone formation. The rate of bone resorption was signifi-
cantly higher among girls of 3-7 years of bone age, before puberty 
with low lumbar spine Z-score in comparison to higher lumbar 
spine Z-score. The same observations were found according to 
the total body Z-score values, but significant differences were not 
approved.
Conclusions: Chronological and biological age and stadium of 
puberty are important factors in the analysis of bone mass and 
bone turnover markers.
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P539 - CORRELATION BETWEEN BONE MINERAL  
DENSITY, FERRITIN AND CARDIOVASCULAR RISK IN 
POSTMENOPAUSAL WOMEN
A. Musetescu 1,*, P. Ciurea 1, A. Rosu 1, A. Barbulescu 1, F. Vreju 1, 
I. Gofita 1, E. Belu 2, R. Musetescu 2

1Rheumatology, 2Cardiology, University of Medicine and Phar-
macy Craiova, Craiova, Romania

Aims: There is increasing evidence regarding the relationship be-
tween the iron levels and cardiovascular disease probably due to 
increased oxidative stress and insulin resistance. Additionally, the 
increased cardiovascular risk after menopause may be due to an 
increased deposition of iron as a result of the cessation of blood 
loss. The aim of the study was to evaluate the relationship be-
tween the bone mineral density in postmenopausal women, the 

ferritin levels – marker for iron deposition and insulin resistance 
(IR) as a cardiovascular risk marker.
Methods: 186 female patients (94 postmenopausal women, 92 
premenopausal) with no apparent cardiovascular disease were as-
sessed for bone mineral density (BMD) in lumbar spine, serum 
ferritin levels, lipid profile and IR and differences were searched 
between premenopausal and menopausal women.
Results: Significant differences were found between the two 
groups, as postmenopausal women (mean age 63.2±2.4 years, 
mean BMD 0.438±0.092g/m²) express positive correlations be-
tween serum ferritin levels (68.6±24.8ng/l) and age, systolic 
blood pressure, total cholesterol, triglycerides, LDL-cholesterol, 
and IR and a negative correlation with BMD and HDL-choles-
terol. (p<0.001).
Conclusions: The results of the study suggest that iron metabo-
lism in postmenopausal women with low BMD may play an im-
portant role in the changing pattern of cardiovascular disease. 
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P540 - COULD THE NUMBER OF SUNNY DAYS BE A  
USEFUL PREDICTOR OF THE PRESENCE OF  
OSTEOPOROSIS IN THE REAL PRACTICE?
M. Minea 1,*, E. Ionescu 2, A. Livanov 1, M. Petrescu 3, F. Berghea 

4, O. Surdu 5, M. Suta 6

1Research, Balneal and Rehabilitation Sanatorium, 2Reha-
bilitation, Techirghiol Balneal and Rehabilitation Sanatorium, 
Techirghiol, 3Meteorological Center Dobrogea, 5Rehabilitation, 
6Rheumatology, University “Ovidius” Constanta, Constanta, 
4Reasearch, RCRD - Research Center Carol Davila University of 
Medicin, Bucharest, Romania

Aims: To evaluate people with osteoporosis risk factors, from 
various country geographical areas in order to establish correla-
tion between the degree of sun brightness in different regions and 
the bone mineral density (BMD).
Methods: We selected all patients with risk factors for oste-
oporosis (704) from the total hospitalised persons (13996) at 
The Techirghiol Balneal and Rehabilitation Sanatorium (TBRS), 
between 03.’08-02.’09. We have divided Romania’s territory in 9 
regions, based on the sun brightness: 1st zone (Black See’ coast) 
exceeds 2300 h yearly and the 9th (mountainous regions) doesn’t 
overcome 1900 h/year. We used Dual X -Ray Absorptiometry 
(DXA) to evaluate BMD by T-score on lumbar/femoral level.
Results: We identified 676 women (96, 03%) and 28 men (3, 97%) 
with age between 38-79 years, most of them (81%) from urban 
areas. We see thus that the ratio Women/Men=24/1. 21% from 
the women were diagnosed with osteoporosis and 43, 63% with 
osteopenia. Of the 142 women with osteoporosis, 33, 1% were 
newly diagnosed, the remaining 66, 9%, being known with this 
disease at the time of evaluation. Note, that 17, 52% of newly di-
agnosed patients already had disease complications such as ver-
tebral, femoral or distal radius fracture. Also 35, 29% of women 
with known osteoporosis were not any treatment, and 14, 7% had 
medication with calcium & Vitamin D. Of the 28 men in the lot, 
4 (14, 3%) had osteoporosis, all 4 have been newly diagnosed. 
The degree of sunlight isn’t correlated with lumbar and femoral T-
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score value (Person test). In rural areas there is little direct corre-
lation between the degree of sunlight and lumbar T-score (“r”=0, 
23466) but missing in urban patients.
Conclusions: In our group, 20, 7± had osteoporosis and 26% os-
teopenia, more than half, requiring further treatment (curative/
preventive). There is a greater proportion of women in our lot, 
perhaps due to the fact that women frequently have more risk fac-
tors for osteoporosis than men, but also by greater availability to 
investigate. Often, patients didn’t consider important the investi-
gation or can’t afford the financial terms. As a result of the statistic 
analysis of these data, we concluded that the degree of sun bright-
ness in various regions of our country doesn’t match correlated 
with the vertebral/femoral T-score. Whatever level the sun-bright 
on the area where they live, Romanian patients are equally ex-
posed to osteoporosis and the only way to help, is to prevent risk 
factors and an appropriate treatment of disease.
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P541 - TRABECULAR BONE DENSITY AND  
MICROARCHITECTURE AT THE DISTAL RADIUS ARE 
PREDICTORS OF FRAGILITY FRACTURES IN  
POSTMENOPAUSAL WOMEN AS MEASURED BY  
HR-PQCT
K. K. Nishiyama 1, 2,*, H. M. Macdonald 1, 2, D. A. Hanley 3, S. K. 
Boyd 1, 2

1Mechanical and Manufacturing Engineering, 2Roger Jackson 
Centre for Health and Wellness Research, 3Department of Medi-
cine, University of Calgary, Calgary, Canada

Aims: In this HR-pQCT study we aimed to determine which com-
bination of bone microarchitecture and finite element parameters 
are most relevant to characterize bone quality at the distal radius 
and determine if these parameter combinations are associated 
with fragility fractures in postmenopausal women.
Methods: Participants were postmenopausal women from the 
Calgary, AB cohort of the Canadian Multicentre Osteoporosis 
Study (CaMos) for whom we had 10-year follow-up data and 
who then had high resolution peripheral quantitative computed 
tomography (HR-pQCT; XtremeCT, Scanco Medical AG) scans 
(N=252, average age 69.5 yrs). During the 10 years of CaMos fol-
low-up prior to HR-pQCT scanning, low trauma fractures (ex-
cluding finger, face and toes) were reported by 41 women, who 
were then matched to randomly selected control subjects by age 
(± 1 year). Standard HR-pQCT measurements were calculated1 
in addition to direct cortical thickness (Ct.Th) and porosity (Ct.
Po)2, finite element ultimate stress, and the portion of the load 
carried by the cortical and trabecular regions3. Principal compo-
nent (PC) analysis determined the relevant parameters and lo-
gistic regression was used to determine if the PCs were able to 
predict fracture.
Results: The PC analysis resulted in four independent compo-
nents that accounted for 82.4% of the variance. The first PC was 
mainly represented by Ct.Th and Ct.Po, bone mineral density, and 
ultimate stress accounting for 30.9% of the variance. The odds 
ratio (OR) for low-trauma fracture associated with PC1 was 1.41 
(95% CI, 0.83-2.41) for a standard deviation increase. The sec-

ond PC included trabecular architecture, trabecular density and 
load distribution, accounted for 25.5% of the variance and was 
significantly associated with fracture (OR=2.26 (95% CI, 1.36-
3.78)). The third component represented cross-sectional areas 
and height while trabecular thickness was the main variable in 
the fourth PC. The OR’s for PC3 and PC4 were 1.27 (95% CI, 0.82-
1.98) and 1.35 (95% CI, 0.81-2.25) respectively.
Conclusions: Variables from HR-pQCT analysis can be reduced 
into PCs with practical meaning, representing cortical bone and 
estimated bone strength, trabecular bone, and bone size. Trabec-
ular microarchitectural parameters measured at the distal radius 
may provide important information about low-trauma fragility 
fractures in postmenopausal women.
References: 1. Boutroy S et al, J Clin Endocrinol Metab 2005; 2. 
Nishiyama KK et al, J Bone Miner Res 2009; 3. MacNeil JA, Boyd 
SK, Bone 2007
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P542 - ASSESSMENT OF RISK FACTORS GIVEN IN GP 
REFERRAL LETTERS FOR DXA IMAGING
M. B. O’Connor 1,*, J. Rather 1, G. Mustafa 2, F. Lianas 1, C. Walsh 

3, U. Bond 1, J. Swan 1, M. Murphy 2, M. J. Phelan 1

1Department of Rheumatology, 2Department of Diabetes & En-
docrinology, 3Department of Radiology, South Infirmary – Vic-
toria University Hospital, Cork, Ireland

Aims: Osteoporosis poses a significant public health issue, causing 
significant morbidity and mortality. It leads to an increased frac-
ture risk through a reduction in the bone mineral density(BMD), 
disruption of bone microarchitecture, and alteration of the 
amount and variety of non-collagenous proteins in bone. Treat-
ment aims are to prevent fractures and maintain the quality of 
life of the aging adult. The advent of the WHO assessment tool 
“Fracture Risk Assessment Tool” (FRAX®) has been revolutionary 
in GP assessment of patients regarding need for treatment, need 
for further evaluation by DXA imaging and those not requiring 
any treatment. This study examines GP requests for DXA imaging 
and if they contain sufficient details to justify imaging.
Methods: 200 randomly chosen GP request letters were analysed 
using the FRAX® tool. All letters were from April 2007 to July 
2008. Resulting data was analysed using the statistical package 
SPSS
Results: Of the 200 letters, 4% (n=8) were male and 96% (n=192) 
were female, with a mean age of 64.3 years. One GP service pro-
vided a preformed referral letter with the remaining letters being 
individually composed. Table 1 shows the percentage of letters 
containing each of the FRAX® criteria. Of importance only 1 re-
quest (not a preformed letter) contained all the details allowing 
for FRAX® assessment (p<0.005) despite the use of a preformed 
by one GP service. 
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Table 1: FRAX® details contained in GP DXA imaging request let-
ters.
Criteria Percentage (n-value)
Age 100% (n=200)
Sex 100% (n=200)
Weight <1% (n=1)
Height <1% (n=1)
Previous Fracture 7% (n=14)
Parental Hip Fracture 5% (n=10)
Current smoker 6% (n=12)
Glucocorticoids 8% (n=16)
Rheumatoid arthritis 3% (n=6)
Secondary osteoporosis 9% (n=18)
Alcohol 3 or more units/day 2% (n=4)

Conclusions: The majority of GP referral letters for DXA imag-
ing do not contain adequate data to make recommendations us-
ing the FRAX® tool. Incorporating this data is likely to improve 
requesting systems for DXA scanning to GPs.
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P543 - THE RELATIONSHIP OF CALCIURIA WITH THE 
FACTORS AFFECTING OSTEOPOROSIS
S. Kocaoglu 1, M. Okumus 1,*, S. Akdogan 1, P. Borman 1

1Department of Physical Medicine and Rehabilitation, Ankara 
Training and Research Hospital, Ankara, Turkey

Aims: It is important to identify the presence of hypocalciuria 
which can reflect vitamin D deficiency, hypoparathyroidism or 
malabsorption. The aim of the study was to investigate the rela-
tionship of hypocalciuria with BMD and biochemical bone mark-
ers in postmenopausal women referred to osteoporosis unit.
Methods: Seventy five subjects, with a mean age of 64.5±7.8 years 
were reviewed. Demographic characteristics including age, sex, 
body mass index (BMI), comorbid diseases and medication were 
recorded. The levels of 24 hour urinary Ca, deoxpyridinoline, se-
rum calcium, osteocalcin, serum intact PTH, 25(OH) vitamin D, 
BMD at hip and lumbar spine, benefiting from ultraviolet index 
(BFUI) and mini nutritional assessment test (MNA) of subjects 
were determined. Student t- test and Pearson’s correlation analyses 
were performed by using the Statistical Package for Social Sciences 
(SPSS 15.0) and p<0.05 was considered statistically significant. 
Results: Seventy five female subjects with a mean BMI of 26.5± 4.1 
were included to the study. The most common comorbid diseases 
were hypertension and diabetes mellitus. The patients were taking 
medication according to their comorbid diseases . The mean lev-
els of 24 hour urinary Ca, deoxpyridinoline, serum calcium, oste-
ocalcin, serum intact PTH, 25(OH) vitamin D were 153.7±128.1 
mg/day, 47.9±18.9 pmol/µmolc, 9.6±0.5 mg/dl, 5.2±4.4 ng/ml, 
59.7±32.1 pg/ml, 69.4± 50.1 ng/ml respectively. Total BMD at hip 
and lumbar spine, MNA and BFUI of subjects were determined 
as 0.819±0.1, 0.872±0.1, 25.9±3.8 and 0.4±0.3 respectively. 25.3% 
of subjects had hypocalciuria. There was significant difference 
between osteocalcin, deoxpyridinoline, femoral total and lumbar 
BMD, MNA tesT-scores and BFUI level, of the subjects with hy-
pocalciuria and without hypocalciuria (p<0.05). Statistically sig-

nificant correlation was found between urinary calcium and the 
levels of vitamin D and osteocalcin (r=0.388, p=0.001; r=0.286, 
p=0.016 respectively). 
Conclusions: Hypocalciuria may be a risk factor for osteoporosis 
mainly related with vitamin D, BFUI and MNA. The levels of cal-
cium in the urine can be improved by sufficient supplementation 
of vitamin D, appropriate diet and sun exposure. 
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P544 - BONE MASS AND BONE STRENGTH IN OLDER 
MEN AND WOMEN WITH HIP FRACTURES
D. Orwig 1,*, M. Hochberg 1, J. Chan 1, W. Hawkes 1, C. Resnik 1, D. 
Kopperdahl 2, T. Keaveny 3, J. Magaziner 1

1University of Maryland School of Medicine, Baltimore, 2O.N. 
Diagnostics, 3University of California, Berkeley, United States

Aims: Hip fracture is typically considered to be a health prob-
lem of older women; however, one-third of all hip fractures in the 
United States occur in men. Relatively little is known about the 
consequences of hip fracture in men.
Methods: Baltimore Hip Study (BHS)-7 is a prospective obser-
vational cohort study designed to enrol 200 men and 200 women 
aged 65+ admitted to 1 of 8 community hospitals for surgical re-
pair of a hip fracture. Patients are excluded if they are not com-
munity-dwelling at the time of the fracture, were bedbound 6 
months prior to the fracture, had a previous hip fracture or hard-
ware in the contralateral hip, or had a pathologic fracture. All 
subjects complete a set of questionnaires, undergo a comprehen-
sive assessment of function, have measurement of BMD of the 
contralateral hip (femoral neck [FN] and total hip [TH]) using 
dual energy x-ray absorptiometry (DXA) and have blood drawn. 
Data are collected at baseline (within 15 days of admission) and 
at 2, 6 and 12 months post admission. Subjects who are still par-
ticipating in BHS-7 at the 2-month follow-up visit are eligible to 
have quantitative computed tomography (QCT) of L1 performed 
at the 2- and 12-month visits as part of an ancillary study. Finite 
element analysis is used to estimate bone strength of L1 (ON Di-
agnostics LLC, Berkeley, CA).
Results: 113 participants (51 men, 62 women) had baseline BMD 
measures of the contralateral hip. The average BMD T-scores for 
men were higher than women (-2.08 vs. -2.46 and -1.72 vs. -2.27 
for FN and TH, respectively) at time of fracture. Fewer men than 
women qualified for a diagnosis of osteoporosis based on BMD 
alone. Of these subjects, 24 men and 17 women had QCT scans 
of L1 that could be analyzed for bone strength and BMD. Age-ad-
justed bone strength of L1 was higher in men than women. BMD 
of L1, however, was similar in both genders despite BMD at the FN 
and TH being higher in men than women. There was a statistically 
significant correlation between L1 strength and BMD (FN and TH) 
for women (R=0.67 and 0.71) but not for men (R=0.07 and 0.16).
Conclusions: These data suggest that there are site-specific differ-
ences in bone mass and bone strength between men and women 
with hip fracture.
Acknowledgement: This research supported by grants from the 
National Institute on Aging (R37 AG09901 MERIT Award, R01 
AG029315, T32 AG00262, P30 AG028747).
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P545 - RELATIONSHIP BETWEEN SOME PLASMA  
ANTIOXIDANT ENZYME ACTIVITY AND  
OSTEOPOROSIS
M. R. Oveisi 1,*, N. Sadeghi 1, B. Jannat 2, M. Hajimahmoodi 1, A. 
R. Jamshidi 3, M. Hajibabaiee 4

1School Of Pharmacy - Drug and Food Control Dep., 4Pharma-
cotherapy Dep, Tehran University of Medical Sciences, 2Drug and 
Food Laboratory Research Center, Food and Drug Deputy, Health 
Ministry, 3Internal Dep, School of Medicine, Tehran University of 
Medical Sciences, Tehran, Islamic Republic of Iran

Aims: Osteoporosis is related to plasma antioxidant enzyme ac-
tivity. Superoxide Dismutase (SOD) and Glutathione Reductase 
(GR) are the antioxidant enzyme. The aim of this study is investi-
gation of the relationship between plasma SOD and GR activities 
with Osteoporosis.
Methods: SOD and GR activities were determined spectrophoto-
metrically at 540 and 339 nm, respectively. Femur and Lumbar 
T-Score value were measured for bone density evaluation in Jami 
clinic, Tehran, Iran. Standard questionnaire and sophistical sta-
tistic methods were used in this study. Patient group (n=76) clas-
sified as sever and mild against control group (n=76).
Results: In sever osteoporotic group (T-core<-2.5) SOD activity 
value is 2.31±0.91μg protein and GR activity value is 90.01±58.57 
U/L. In mild osteoporotic group (-1.7<T-score<-1.0) SOD activity 
value is 1.50±0.40 µg Protein and GR activity value is 66.72±19.80 
U/L. In total osteoporotic group (-1.0>T-score) SOD activity val-
ue is 2.05±0.87 µg protein and GR activity value is 82.35±50.33 
U/L. In control group (Femoral and Lumber T-score≥-1) SOD 
activity value is 1.72±0.76 µg protein and GR activity value is 
64.71±31.26 U/L.
Conclusions: SOD and GR activity values have reverse relation-
ship with T-score in total participants (r=-0.216;p<0.001, r=-
0.278; p<0.001, respectively). Control group SOD and GR activ-
ity values are significantly less than patient group (p<0.01). Mild 
SOD and GR activity values are significantly less than sever group 
(p<0.001). Control group SOD and GR activity values are sig-
nificantly less than sever patient group (p<0.001). Control group 
SOD and GR activity values have not significantly difference with 
mild patient group. It seems SOD and GR activities are increased 
as compensatory respond to osteoporotic severity and T-score 
value reduction.
Acknowledgement: This research has been supported by Tehran 
University of medical Sciences (TUMS) and Toxicology and food 
chemistry Center of Excellent.
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P546 - SUNSHINE, VITAMIN D AND BONE MINERAL 
DENSITY ASSOCIATION IN OSTEOPOROTIC WOMEN
Y. Gökçe Kutsal 1,*, E. Özgüçlü 1

1Physical Medicine and Rehabilitation, Hacettepe University Fac-
ulty of Medicine, Ankara, Turkey

Aims: The aim of this study was to investigate the factors that af-
fect the vitamin D3 level and their association with bone mineral 
density (BMD) in osteoporotic women. 
Methods: Two-hundreds and sixteen female patients who were 
diagnosed with osteoporosis according to the World Health Or-
ganization (WHO) osteoporosis criteria (T-scores of the femur 
neck or femur total or lumbar 1-4 below -2.5) were analyzed 
retrospectively. The relationship between vitamin D3 level and 
BMD, age of menopause, type of menopause, history of hormone 
replacement therapy (HRT), exposure to sunlight, dressing style, 
osteoporosis treatment and seasons were evaluated.
Results: 55 patients, ages 43 to 82 (mean age 66.36) whose Vit 
D3 level were either close to the lower limit were included in our 
study. The mean vitamin D3 level was 25.28U/l±18.35 (5.4U/l 
to 100U/l). 87.3% of patients had a dressing style of modern or 
traditional. There was a significant association between blood vi-
tamin D3 level and dual energy x-ray absorptiometry (DXA) fe-
mur neck Z-scores (p=0.001, Spearman Correlation Coefficient). 
There was not any significant relationship between the T-scores of 
patients and vitamin D. The absence or presence of osteoporosis 
treatment were not significantly correlated with vitamin D3 level 
(p=0.064, Mann Whitney U and Kruskal Wallis Tests). Vitamin 
D3 level was significantly associated with exposure to sun light, 
dressing style of traditional and modern and season of summer 
(p=0.001, Mann Whitney U Test). Seasons did not significantly 
affect the BMD results (mean 0.614±0.081, 0.573±0.078 in sum-
mer and winter respectively [p=0.631]). 

Table 1: Mean Values of Laboratory and Characteristics of Pa-
tients 
 Mean Standard deviation (±)
Age of menopause 47,44 2,291
Age 66,36 7,901
L1-L4 T-score -2,948 0,953
L1-L4 Z-score -1,18 0,723
Femur neck T-score -2,963 0,656
Femur-neck Z-score -1,116 0,747
TSH 2,684 1,143
Intact PTH 54,727 22,731
Bone Spec ALP 31,796 8,852
Vitamin D3 25,284 18,35

Conclusions: The results of this study showed that exposure to 
sunlight significantly affected the blood vitamin D3 level. The Z-
scores of femur neck DXA measurement was affected by vitamin 
D3 level toward positive side and exposure to sunlight is recom-
mended for the osteoporotic women.

Disclosure of Interest: None Declared
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P547 - TREATMENT OF THE POSTMENOPAUSAL  
OSTEOPOROSIS BY STRONTIUM RANELATE IN  
EVERY-DAY PRACTICE – DUAL STUDY
J. Payer 1,*, P. Vanuga 2, S. Tomkova 3, Z. Killinger 1, P. Jackuliak 1

15th Department of Internal Medicine, Medical Faculty of 
Comenius University Bratislava, Bratislava, 2Department of En-
docrinology, National Institute of Endocrinology and Diabetol-
ogy, Lubochna, 3Internal Department, Hospital Košice – Šaca, 
Košice, Slovakia

Aims: Strontium ranelate (SR) is a new innovative treatment of 
postmenopausal osteoporosis and it starts to be widely used. Its 
effectiveness and acceptability was proved in large phase III. trials 
SOTI and TROPOS but its evaluation in real every-day practice 
is still missing. The objective of the presented study was to evalu-
ate the adoption of SR treatment by both patients and doctors, 
and to assess the effect and the compliance with SR in every-day 
practice.
Methods: DUAL study was a 1 year prospective open multicen-
tric study performed in 39 rheumatology, endocrinology and 
orthopaedic practices in Slovakia. In total 190 out patients were 
included in 39 centers. Questionnaire concerning with satisfac-
tion with treatment, acceptability of treatment, compliance and 
quality of life was applied at M0, M0, M3, M6 and M12. At M12 
the control BMD measurement was performed.
Results: From 190 included patients in total, 85% of them fin-
ish the study. Overall satisfaction with treatment as well as with 
daily intake in form of suspension form was around 90% and sta-
ble during whole time period. According to the set of questions 
regarding the quality of life there is a visible trend towards the 
improvement of the overall physical condition and mobility. A 
strong positive effect on back pain was detected throughout the 
whole period of study. From patients with paired BMD measure-
ments from M0 and M12, the mean increase of BMD at each loca-
tion was calculated. In 92 patients BMD at hip level increased by 
3,5% (p ≤ 0,05). And among 108 patients BMD at vertebral level 
increased by 6,1% (p ≤0,01).
Conclusions: This study confirms that the treatment with SR in 
every-day practice is in accordance with results from phase III. 
trials. The treatment is well accepted and tolerated by patients. 
Benefits such as the effect on the quality of life and a significant 
increase of BMD even after one year could be used as unique op-
portunities to increase of persistence of patients treated with SR 
to gain full therapeutic effect of the treatment.

Disclosure of Interest: None Declared

P548 - BONE MINERAL DENSITY AND BONE  
METABOLISM IN A PORTUGUESE POPULATION OF 
ADULTS WITH MARFAN SYNDROME
S. Pimenta 1, M. Bernardes 1,*, A. Lebreiro 2, G. Terroso 1, L. Sam-
paio 1, L. Silva 1, E. Martins 2, J. Almeida 2, C. Abreu-Lima 3, F. 
Simões-Ventura 4

1Department of Rheumatology, 2Department of Cardiology, 
Hospital of S. Joao, 3Department of Cardiology, 4Department 
of Rheumatology, Hospital of S. Joao / Oporto Medical School, 
Porto, Portugal

Aims: Marfan syndrome (MFS) is an autosomal dominant disor-
der characterized by musculoskeletal, ocular and cardiac abnor-
malities. Reduced bone mineral density (BMD) has been reported 
in adults with MFS. The objective of this study was to determine 
the BMD and bone turnover of adult men and women with MFS.
Methods: Thirty-seven adult patients (19 men, 18 women) with 
a mean age of 39±13 years with MFS according to the Gand Cri-
teria had their BMD evaluated by dual-energy X-ray absorptiom-
etry (DXA) at the lumbar spine (L1-L4) and total hip. BMD was 
expressed as a Z-score and compared with the reference popula-
tion of the LUNAR Expert 1320® database. β-C-telopeptide of col-
lagen 1 crosslinks (β-CTX1), osteocalcin (OC), 25(OH) vitamin 
D3, ionized calcium and PTHi were measured.
Results: Overall, BMD was significantly reduced in the lumbar 
spine: Z-score=- 1.51± 1.44 (men: z=- 1.21± 1.06; women: z=- 
1.81±1.73) and total hip: Z-score=-1.55± 1.11 (men: z=- 1.24± 
1.22; women: z=- 1.87±0.95). OC and β-CTX1 values showed an 
accelerated bone turnover: OC was elevated in 32± (men: 40%; 
women: 23%) and β-CTX1 in 70± (men: 79%; women: 62%). 
PTHi was increased in 25± and only in men. We found deficiency 
of 25(OH) vitamin D3 in the majority of patients (85±). All pa-
tients were normocalcemic and only one patient was hypophos-
phatemic.
Conclusions: The BMD was decreased in both sexes, in equal 
manners at the lumbar spine and total hip. In our population 
bone turnover was increased with a predominance of the re-
sorption markers without any associated changes in calcium or 
phosphorus. These findings probably reflect the existence of other 
unknown mechanisms not totally explained by vitamin D defi-
ciency, highly prevalent in our population.

Disclosure of Interest: None Declared

P549 - WHY SOME WOMEN MAINTAIN HIGH BONE  
MINERAL DENSITY EVEN AFTER MENOPAUSE? 
M. G. Pippa 1, 2,*, C. A. Zerbini 2

1General Practice, School of Medicine Anhembi Morumbi, 
2Rheumatology, Hospital Heliopolis, Sao Paulo, Brazil

Aims: Lean mass has been associated with higher values of bone 
mineral density (BMD) and menopause status has been associat-
ed with loss of bone mass. High BMD (HBMD) concept has been 
controversial and different values of BMD have been considered 
as threshold in that classification. Our aim was to analyze clinical 
and laboratory factors associated to HBMD in postmenopausal 
women
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Methods: We studied 337 postmenopausal women (180 with 
HBMD and 157 control group). DXA was used to measure to-
tal body BMD (TBBMD), lumbar spine (LSBMD), femoral neck 
(FNBMD), total femur (TFBMD) and body composition com-
partments (fat and lean mass) . HBMD group had to present areal 
BMD absolute value ≥ 1,228 g/cm2 (L1-L4), and ≥ 1,006 g/cm2 
(FN). They also had to present T-score > 0,1 SD (WHO classifica-
tion), and T index percent > 100% in all sites. Subjects who did 
not present those criteria were included in control group (CG). 
The same database was used to study variables in women with 
HBMD, but a different cutoff was included: > 1 SD (n=86) and > 
1,5 SD (n= 53). All subjects performed lab tests, Baecke question-
naire and nutritional evaluation. Correlation between variables 
was estimated (Pearson coefficient, Deviance and Hosmer–Leme-
show). Multiple regression models were used in order to verify 
independent predictors factors of HBMD. 
Results: HBMD group mean age was 60y (SD=8,3); weight 77,0 
Kg (SD=11,7); height 1,57cm (SD= 0,05) and BMI 31,1Kg/m2 
(SD=4,9). This group was younger than CG (p<0,001); BMI, 
weight, height were higher (p<0,001); lean mass and fat mass were 
higher as well (p<0,05). Non smoking women, breastfeeding, 
higher BMI, higher values of estradiol, diabetes and low values 
of CTX were associated with HBMD (p<0,05). For each increase 
of 1 kg of lean mass, the chance to present HBMD increased by 
15%. Still, the habit of not smoking, increased by 4.21 times the 
chance of having HBMD. Total lean mass maintained its positive 
influence in BMD, even when using a cutoff value ≥ 1.5 SD in FN 
and total femur as a criterion for selection in HBMD group
Conclusions: No smoking and high lean mass are important in 
maintaining HBMD in pos menopausal women. Healthy habits 
and practice of physical exercise should be encouraged in post-
menopausal women, in order to preserve and protect the bone 
mass.

Disclosure of Interest: None Declared

P550 - QUANTITATIVE MORPHOMETRY ON SPINAL  
X-RAYS: INITIAL EVALUATION OF A NEW WORKFLOW 
TOOL FOR POINT PLACEMENT
K. Engelke 1,*, B. Stampa 1, W. Timm 1, P. Steiger 2, T. Fuerst 3, H. 
K. Genant 4

1Synacr, Hamburg, Germany, 2Optasia Medical Ltd, Cheadle, 
United Kingdom, 3Synarc, 4UCSF, San Francisco, United States

Aims: Vertebral height assessed by 6-point quantitative mor-
phometry (QM) provides useful information for the diagnosis of 
both prevalent and incident vertebral fractures. However, reliable 
QM requires specially trained technicians and is tedious, mak-
ing it impractical in clinical routine. The aim of this study was 
the initial evaluation of a new QM tool developed for clinical use 
(SpineAnalyzer, Optasia Medical Ltd, Cheadle, UK).
Methods: Using SpineAnalyzer on lateral spine x-rays, a reader 
initiates analysis by placing a point in the approximate center of 
each vertebra between T4 and L4. Using a model-based vision en-
gine based on active shape and appearance models, SpineAnalyz-
er suggests default placements of the 6 points needed to measure 
posterior, mid and anterior heights of the vertebrae. The reader 

then makes adjustments if necessary and adds the fracture and 
differential diagnosis which are captured independently to the 
QM results in a report. In this study a standard manual 6-point 
placement was compared with the default placement provided by 
SpineAnalyzer. To test the performance of the model and in con-
trast to clinical routine, default placements were not corrected by 
the reader even if they were obviously incorrect. Lateral lumbar 
and thoracic x-rays from 100 postmenopausal women (73.7±5 y) 
with femoral neck T-score<-2.5 and without spinal fractures were 
used. For each patient T4 to L4 were analyzed except for 8 verte-
brae judged unreadable due to low image quality. Anterior, mid 
and posterior (p) heights were calculated from the 6 points using 
standard algorithms.
Results: Results: Per vertebral level the root mean square coef-
ficient of variation (rmsCV) of the 3 heights of the automated 
analysis relative to the manual analysis that was taken as gold 
standard were derived. The table shows for which vertebrae dif-
ferences were highest and lowest.

rmsCV [%] of automatic compared to manual analysis
Height Minimum Maximum
Anterior 3.47 / L3 6.67 / T6
Mid 2.82 / T11 5.53 / T6
Posterior 3.81 / L3 5.71 / T6

Conclusions: The performance of the automatic point placement 
algorithm compared very well with manual QM analysis, which 
has rmsCV values about 3-4% among readers and 2-3% within 
readers. The results from SpineAnalyzer were slightly higher but 
we expect further improvements with operator adjustment.

Disclosure of Interest: None Declared

P551 - QCT OF THE KNEE FOR THE QUANTIFICATION 
OF SUBCHONDRAL BONE MINERAL DENSITY AND 
STRUCT
K. Engelke 1,*, P. Zerfass 1, V. Bousson 2, O. Museyko 1, J. Laredo 2

1Institute of Medical Physics, UNVERSITY OF ERLANGEN, 
Erlangen, Germany, 2Hôpital Lariboisière, Assistance Publique-
Hôpitaux de Paris, Paris, France

Aims: X-rays and MRI are standard methods in osteoarthritis 
(OA) to quantify joint space and cartilage properties. However, 
methods to quantify the deterioration of subchondral bone den-
sity and structure are rarely used.
Methods: We developed quantitative computed tomography 
(QCT) of the knee. The patient is scanned in decubitus position 
with the target knee as straight as possible. A calibration phantom 
is positioned below the knee. A high resolution (Siemens UHR 
protocol, 120 kV, 170 mAs 0.5 mm collimation 13cm FOV) with 
two reconstructions (medium U40 and high resolution U70 ker-
nel) is used. The U40 reconstruction is used for the segmentation 
and the determination of BMD, the U70 reconstruction for quan-
tification of structural parameters. An automatic 3D segmenta-
tion yields periosteal and endosteal bone surfaces and the growth 
plates of femur and tibia. In conjunction with anatomical coor-
dinate systems (ACS) of the tibia and the femur this allows for 
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the reproducible positioning of three volumes of interest (VOIs) 
in each epiphysis that automatically follow the bone cartilage 
surface (see Figure). These VOIs are further divided in medial 
and lateral sub VOIs. The joint space and the small subcortical 
VOI are also segmented. For each VOI, BMD and several struc-
tural parameters, such as homogeneity, structural anisotropy and 
structural divergence are derived. In addition joint gap width and 
volume are quantified.
Results: Inter- (4 operators) and intra-operator (3 analyses each) 
analysis precision has been evaluated using CT scans from 10 
subjects. The origin of the ACS varied by less than 1mm and the 
direction of the shaft axis by less than 2.6°. Reanalysis RMS pre-
cision errors for subchondral regions of the tibia (femur) were 
smaller than 5,3% (3%) for volume, 5% (4%) for BMD, 1,3% 
(1.1%) for entropy, and less than 2,1% (0.8%) for fractal analysis 
using a differential box counting.

Conclusions: QCT of the knee may be a promising method to 
quantify subchondral BMD and bone structure to improve the di-
agnosis of and treatment monitoring of OA. Due to the advanced 
3D segmentation approach excellent inter-operator precision er-
rors were achieved that are important to detect small changes of 
BMD or bone structure
Acknowledgement: This project was in part supported by Servier 
France
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P552 - EFFECT OF ZOLEDRONIC ACID ON DXA AND 
QUANTITATIVE ULTRASOUND IN PATIENTS WITH 
PAGET’S DISEASE OF BONE: ASSOCIATION WITH SERUM 
BONE MARKERS AND DICKKOPF-1
S. A. Polyzos 1,*, A. Anastasilakis 2, I. Litsas 2, Z. Efstathiadou 2, M. 
Sapranidis 2, M. Kita 2, G. Arsos 3, E. Moralidis 3, A. Papatheod-
orou 4, E. Terpos 4

1Endocrinology, Ippokration General Hospital, 2Endocrinology, 
Ippokration General Hospital, Thessaloniki, 3Nuclear Medicine, 
Aristotle University, Ippokration General Hospital, Thessalo-
niki, 4Medical Research, 251 General Airforce Hospital, Athens, 
Greece, Athens, Greece

Aims: The main aim of this study was to determine the effect 
of zoledronic acid (ZOL) on parameters of Dual-energy X-ray 
Absorptiometry (DXA) and quantitative ultrasound (QUS) in 
unaffected bones of patients with Paget’s disease of bone (PDB). 
Secondary aim was to investigate the association of bone markers 
and dickkopf (DKK)-1 with parameters of DXA and QUS during 
the study.
Methods: This was a prospective open-label cohort study. Ten 
consecutive patients (median age 63 years) with active (docu-
mented by both scintigraphy and serum bone markers) polyos-
totic PDB received a single 5mg ZOL infusion. The patients were 
subjected to calcaneal QUS before, and 3 and 12 months after 
ZOL. Two parameters of QUS were measured: broadband ultra-
sound attenuation (BUA) and speed of sound (SOS). DXA of both 
lumbar spine (LS) and femoral neck (FN) were performed before 
and 12 months after ZOL. Blood samples for bone markers [total 
serum alkaline phosphatase (TSAP), bone-specific serum alkaline 
phosphatase (BSAP), serum C-terminal cross-linking telopeptide 
of type I collagen (CTX)] and DKK-1 were serially obtained.
Results: There was a significant increase in LS [median percent 
increase 24.5 (11.0-27.6), p=0.005] and FN [median percent in-
crease 12.9 (2.3-17.8), p=0.021] bone mineral density (BMD) 12 
months after ZOL infusion. Although not statistically signifi-
cant, BUA decreased in all but one patients at 3 months [median 
percent decrease 13.6 (2.2-24.2)] and returned to approximately 
baseline values at 12 months [median percent decrease 2.2 (0.1-
5.3)]. SOS remained unaffected throughout the study. A signifi-
cant correlation between BUA and DKK-1 (rs= -0.90, p<0.001) 
and between SOS and DKK-1 (rs= -0.67, p=0.033) at baseline was 
found, which remained significant in multivariate linear regres-
sion analysis after adjustment for gender, age and BMI. However, 
in multivariate linear regression analysis at 12 months, DKK-1 
could not independently predict either BUA or SOS, after adjust-
ment for gender, age and BMI. No correlation was observed be-
tween DKK-1 and LS or FN BMD at baseline or between their 
changes during the study. No correlation between serum bone 
markers and LS, FN, BUA or SOS was observed at baseline or 
during the study.
Conclusions: Our data suggest that a single ZOL infusion sig-
nificantly increases non-pagetic BMD 12 months after treatment 
but has no effect on QUS parameters or DKK-1. Significant cor-
relations were observed between QUS parameters and DKK-1 at 
baseline.

Disclosure of Interest: None Declared
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P553 - FEASIBILITY OF MEASURING ACUTE CHANGES 
IN OS CALCIS STIFFNESS INDEX FOLLOWING  
WHOLE-BODY VIBRATION WITH RESISTANCE AND 
JUMP TRAINING IN YOUNG WOMEN
P. D. Swan 1, K. Heumann 1,*

1Program in Exercise and Wellness, Arizona State University, 
Mesa, United States

Aims: This study assessed the feasibility of measuring bone 
strength changes in women following either vibration training 
plus resistance exercise (VR) or jumping (J).
Methods: Fifty women age 18-45 years with normal 21-40 day 
menstrual cycles were recruited for this study. Participants were 
excluded if they reported diseases known to affect bone, ortho-
pedic problems or eating disorders. Os Calcis Stiffness Index 
(OCSI) was measured to determine bone strength using quan-
titative ultrasound (Achilles Insight, GE Lunar, Madison, WI). 
Subjects were matched by OCSI value and randomized into VR 
(n=24) or J (n=24). Subjects trained 3 d/wk for 6 weeks. VR 
performed 7 whole-body exercises while standing barefoot on a 
large vibration platform (Pneu-Vibe Pro, Pneumex, Sandpoint, 
ID). Resistance was added by having subjects hold weighted bars 
(Body Bar, Inc., Boulder, CO). J jumped for 1-2 min/d, 2 days 
at home and 1 day in the lab. OCSI was measured weekly. Pre- 
post measures of body mass (BM), fat mass (FM), fat free mass 
(FFM), percent fat (FP), and total bone mineral density (BMD) 
were measured by Dual Energy X-ray absorptiometry (DXA, GE 
Lunar, Madison, WI). Group differences by time were assessed by 
repeated measures ANOVA (SPSS, V17).
Results: 19 VR and 16 J completed the study. No significant be-
tween group differences existed at baseline for age, height, weight, 
body composition variables or bone indices. All demographic 
and outcome variables were normal at baseline. As seen in Figure 
1, significant increases in right OCSI values were found between 
weeks 1 and 4 (p=0.03) whereas, decreases were shown between 
weeks 4 and 7 (p=0.02), and between 4 and 8 (p=0.03) in the com-
bined groups. Tests of within subject contrasts show a significant 
difference between week 3 and 4 with 8 (p=0.02, p<0.01 respec-
tively). Significant differences from pre to post intervention ex-
isted between groups for percent fat measured by DXA (p<0.01). 
No significant time effects were found for left OCSI, or BMD. 

Conclusions: Bone strength changed over 8 weeks of VR and 
J training. This study indicated that using ultrasound to assess 
acute changes in bone strength was feasible. However, the pattern 
of OCSI changes over time was variable. It remains unknown if 
this variability in OCSI reflects an exercise response of biochemi-
cal bone turnover.
Acknowledgement: We acknowledge the Graduate and Profes-
sional Students Association at Arizona State University as fund-
ing sources.
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P554 - BONE MINERAL DENSITY IN PATIENTS WITH 
EARLY ANKYLOSING SPONDYLITIS
M. I. Rahela 1,*, P. Simona 1, B. Adrian 1, P. Roxana 1

1Physical Medicine and Rehabilitation, University of Medicine 
and Pharmacy Craiova, Roman, Craiova, Romania

Aims: To determine total body and regional bone mineral density 
(BMD) in a cohort of patients with early AS.
Methods: Thirty-three patients (26 males and 7 premenopausal 
women) with early AS, mean age 33,62±10,5 years were evalu-
ated regarding lumbar spine and total hip BMD by dual energy X-
ray absorptiometry (DXA). Total body measurements were done 
with the same device and the results were compared with 33 sex 
and age-matched controls.
Results: In patients with early AS, BMD was reduced in both lum-
bar spine (T-score -1.15±1.52) and total hip (T-score -0.71±0.95) 
as compared with controls (T-score 0.13±1.12, respectively 
1.33±0.41, all p<0.05). Total body BMD was also significantly 
lower in AS patients (p<0.05) and it was correlated with spine 
BMD (r=0.70; p=0.00523) but not with total hip BMD. Lumbar 
spine BMD was also correlated with disease duration; no signifi-
cant correlation was found between BMD at any site and biologi-
cal markers of disease activity (erythrocyte sedimentation rate 
and C-reactive protein serum levels).
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Conclusions: We found spine osteopenia or osteoporosis in 
51.43% patients, while 32% had hip osteopenia and none had hip 
osteoporosis. AS is associated with generalized bone loss that oc-
curs early in the disease course.
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P555 - CORRELATION OF BONE MINERAL DENSITY AND 
FRACTURES IN POSTMENOPAUSAL FEMALE PATIENTES
D. Milenkovic 1,*, N. Radosavljevic 2, Z. Radosavljevic 3, S. Jovic 
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Aims: The aim of this paper was to explore the correlation of 
bone density measured by DXA method, on the lumbar spine and 
femur, expressed by T-score with the presence of crash fractures 
in postmenopausal women.
Methods: Testing was conducted on postmenopausal female pa-
tients divided into two groups: with and without crash fractures. 
In all patients the bone mineral density was measured by DXA 
method on lumbar spine (L1-L4) and femoral neck. Than we 
made statistical analysis of data obtained for these two groups.
Results: The study was preformed on a sample of 181 patients. In 
the first group were 64 women with fractures and in the second 
group were 125 patients without fractures. The average age of pa-
tients in the first group was 64.98 years, and in the second group 
it was 58.91 years. After DXA measuring in the group with frac-
tures 28 (43.7%) patients were in the group with osteoporosis, 27 
(42.2%) with osteopenia and 9 (14.1%) of them had normal find-
ings. In the second group without fractures we found 34 (27.2%) 
patients with DXA on the level of osteoporosis, 59 (47.2%) at the 
level of osteopenia and 32 (25.6%) with normal findings. Mean 
value of T-score on lumbar spine (L1-L4) in first group was -1.53, 
and in the second group it was -1.19. At the level of femoral neck 
T-score average value in the first group was -1.69, and in the sec-
ond group it was -1.00. By comparison of the obtained values we 
got that T-score at L1-L4 as well as T-score at the femoral neck 
is highly statistically significant different (p <0.001) between 
groups.
Conclusions: We can conclude that there was ratified a statis-
tically highly significant difference in values obtained by DXA 
method, measured at the L1-L4 and femoral neck for subjects 
with and without fractures, but in the same time the majority of 
patients with fractures was diagnosed on DXA as osteopenia, so 
it has to be one, but not the only factor to decide about treating 
of osteoporosis.
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Aims: Osteoporosis is metabolic bone disease which is character-
ized with progressive bone loss, increasing of bone fragility and 
possibility of spontaneous fracture. This silently progressing met-
abolic bone disease, as public and health-world widely problem, 
is present also in Kosova. Rapid bone loss occurs in postmeno-
pausal women due to hormonal factors which lead to increased 
risk factors. DXA osteodensitometry and biochemical markers 
of bone metabolism are used to assess skeletal turnover. In the 
study were investigated 180 pre-and postmenopausal women in 
Clinic “Rheuma” in Prishtina, in period from June to December 
of 2009.
Methods: This study suggests that measurement of BMD with 
DXA osteodensitometry, risk factors and biochemical markers 
(serum calcium, phosphorus and alkaline phosphatase) could be 
used as indicators of bone turnover.
Results: The study group consisted of 95 postmenopausal women 
in the age group of 60.53% years and 85 premenopausal women 
in the age group of 38.51% years. In pre and post menopausal 
women were investigated risk factors, BMD with DXA osteoden-
sitometry STRATOS 800 and bone formation markers (Calcium 
(Ca), phosphorus(Ph) and alkaline phosphatase (ALP)). Calcium 
and phosphorus were significantly decreased (p<0/001) and Al-
kaline phosphatase was significantly increased (p<0.001) in post-
menopausal women compared to premenopausal women.
Conclusions: Results of the study, measured with DXA osteoden-
sitometry and biochemical markers may help to identify women 
at greatest risk for bone loss who would benefit most from thera-
peutic interventions and to minimize fracture due to osteoporotic 
changes.
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P557 - STUDY OF BONE MINERAL DENSITY IN  
POSTMENOPAUSAL WOMEN IN CENTRAL TUNISIA
H. Ben Fredj 1,*, N. Karaa 1, H. Zéglaoui 1, K. Baccouche 1, K. Haj 
Slama 1, E. Bouajina 1 and Rheumatology Department, Farhat 
Hached Hospital Sousse Tunisia
1Sousse Tunisia, Farhat Hached Hospital, Sousse, Tunisia

Aims: Osteoporosis is characterized by low bone mass with 
a consequent increase in bone fragility and susceptibil-
ity to fracture. The aim of our work is to analyze the require-
ments and conditions of the results of bone mineral density 
(BMD) in postmenopausal women admitted to our service.  
Methods: This is a retrospective study including 1000 post-
menopausal women, explored in the center of BMD Farhat 
Hached Hospital Sousse (Tunisia) by DXA method over 
a period ranging from December 2006 to October 2009.  
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Results: It is 1000 postmenopausal women, divided into 2 
groups, group A (osteoporotic women n=480) and group B 
(non-osteoporotic women n=520). The mean age is 66.46 years 
and 59.83 years respectively in group A and B. The mean age 
of menopause was 47.15 years and 47.36 years (p=0.56) with 
an average duration of menopause was 18.99 years and 12.73 
years (p <0, 0001) respectively in group A and B. The average 
BMI in group A was 29.31 versus 31.86 in group B (p <0.0001). 
The number of obese postmenopausal women was 186 in 
group A (38.75%) and 319 in group B (61.34%). Personal his-
tory of fractures were noted in 202 and 94 patients respectively 
in group A and B (p <0.0001). The history of health system and 
taking glucocorticoid are present in 7.91% and 15.4% women 
in group A versus 7.11% and 14.4% of group B (p> 0.05). A 
negative correlation between T-score with age and duration of 
menopause and a positive correlation with BMI are objectified.  
Conclusions: Osteoporosis is the leading cause of fractures in 
postmenopausal women, the risk increases with age, history of 
fracture and duration of menopause. 42.08% of our postmenopau-
sal osteoporotic patients are seen at the stage of fracture, indicate 
early BMD in postmenopausal women before the onset of fracture.  

Disclosure of Interest: None Declared

P558 - CORRELATION BETWEEN OSTEOPOROTIC  
FRACTURE AND BONE MINERAL DENSITY IN CENTRAL 
TUNISIA 
H. Ben Fredj 1,*, N. Karaa 1, H. Zéglaoui 1, K. Baccouche 1, K. Haj 
Slama 1, E. Bouajina 1 and Rheumatology Department; Farhat 
Hached Hospital, Sousse Tunisia 
1Sousse Tunisia, Farhat Hached Hospital, Sousse, Tunisia

Aims: Osteoporotic fractures are associated with reduced qual-
ity of life and excess mortality. These fractures can occur without 
osteoporosis densitometry. The aim of our work is to study the 
correlation between different types of osteoporotic fractures and 
bone mineral density (BMD).
Methods: Retrospective study of 1000 postmenopausal women, ex-
plored in the center of BMD Farhat Hached Hospital Sousse by DXA 
method over a period ranging from December 2006 to October 2009.  
Results: It is 1000 postmenopausal women, divided into 2 groups, 
group 1 (women with a history of fracture, n=297) and group 2 
(women without history of fracture, n=703). Family history of 
fractures were observed respectively in 30 and 76 patients (p=0, 
89). A history of taking glucocorticoid and disease system were 
found respectively in 19 and 3 patients in group 1 and 131 and 
72 patients in group 2 (p <10-3). The mean age of our patients 
was 65.4 years and 61.9 years respectively in groups 1 and 2 (p 
<10-3). The mean age of menopause was 47,19 years and 47,28 
years respectively in group 1 and 2 (p=0,81) and the average 
duration of menopause was 18,22 years and 14,22 years respec-
tively in group 1 and 2 (p <10-3). The mean weight of patients 
was 68.53 kg and 72.96 kg (p <10-3) and mean BMI was 29.76 
kg/m2et 31 kg/m2 (p=10-3) in both groups 1 and 2. Osteoporosis 
was noted in 68.01% in group 1 and 39.68% in group 2 (p <10-

3). The osteopenia and normal BMD were found respectively in 
22,6% and 9,1% in group 1 and 44,2% and 16,2% in group 2(p 

<10-3). The fractures were classified into osteoporotic vertebrae 
fracture in 104 cases (35%), hip fracture in 33 cases (11.1%), wrist 
fracture in 98 cases (32.9%) and other peripheral fractures in 80 
cases (26.9%). Osteoporosis has been observed in the group of 
patients with vertebra fracture in 83 cases (79, 8%), 65 patients 
(66.3%) with wrist fractures and 26 patients (78.7%) with hip 
fracture. A measure of BMD was normal in 8 patients (8.1%) with 
wrist fractures, 6 patients (5.7%) with vertebral fractures and in 
13 (16.25%) patients with other peripheral fractures. However 
we did not note the normal BMD in patients with hip fracture.  
Conclusions: Osteoporotic fractures worsen the functional and 
vital prognosis of postmenopausal women. Osteopenia in con-
trast to osteoporosis was more frequent in group 2 and fractures 
can occur without osteoporosis densitometry hence the impor-
tance of prevention.

Disclosure of Interest: None Declared

P559 - THE CHANGE OF BONE MASS IN PATIENTS WITH 
TOTAL HIP REPLACMENT TREATED WITH ORAL  
BISPHOSPHONATES (BONVIVA) ONCE MONTHLY
D. Ruci 1,*, A. Tafaj 2, V. Ruci 3, L. Kakariqi 4, A. Duni 3

1Rheumatology, “Mother Teresa “ University Hospital, 2Rheu-
matology, ‘’Mother Teresa “ University Hospital, 3Orthopedics, 
Trauma Hospital Centre, 4Rheumatology, ‘’Mother Teresa” Uni-
versity Hospital, Tirana, Albania

Aims: The purpose of the following study was to evaluate the 
possible positive effect of Bonviva treatment on hip bone mass in 
patients operated with total hip replacement.
Methods: The study involved 76 patients treated surgically with 
Total Hip Replacement from 2005-2009. There were 49 women 
and 27 men, mean age 59,5 years, (ranging from 39- 74). The 
main cause of intervention was secondary hip osteoarthrosis due 
to Developmental Dysplasia of the Hip, Perthes Disease, Head 
Osteonecrosis. 46 patients (60±) had a cementless hip prosthe-
sis and 30 patients (40±) had a cemented prosthesis. The mean 
hospitalization time was 11 days. The patients were divided in 
two groups. In the first group of 39 patients the treatment with 
Bonviva (ibandronate) 150 mg monthly was started two months 
prior to surgery and was continued for six more months after the 
surgery. The medication was supplemented with 600 mg Ca + 400 
UI Vit D3 . The second group of 37 patients received in the same 
period of time the treatment with 600 mg Ca + 400 UI Vit D3 
.Prior to medical treatment the patients had a BMD measurement 
of the opposite hip using the Lunar (GE) DXA-machine. The sec-
ond BMD measurement was made in all patients 8 months after 
surgery.
Results: From the first bone mass measurement we received the 
following data . In the Ibandronate treated group women had a 
T-score: -2.2 SD, men had a T-score: -1.8 SD. The same group of 
patients were tested again after 10 months and resulted as fol-
lows: women had a T-score: -1.8 SD, men had a T-score: - 1.5 SD. 
The second group (no Bonviva treatment) were found from the 
first measurement prior to surgery: women had a T-score: -2.0 
SD, men had a T-score: -1.9 SD. The same group of patients were 
tested again after 10 months and resulted as follows: women had 
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a T-score: -2.8 SD, men had a T-score: - 2.2 SD. (p<0.05) .(Fisher 
statistical testing was used).
Conclusions: The results analyzed in our study revealed a sig-
nificant statistical difference between two groups emphasizing 
the protective effect of Bonviva 150 mg once-monthly on bone 
metabolism during the first months after total hip replacement 
surgery. 

Disclosure of Interest: None Declared

P560 - EVALUATION OF THE CONTENT OF CALCIUM 
IN THE SPECIMENS OF HAIRS AND ITS CONNECTION 
WITH THE DATA OF QUANTITATIVE ULTRASOUND IN 
CHILDREN OF BELARUS
A. Rudenka 1,*, E. Rudenka 1, I. Tarasuk 1, N. A. Gres 1

1Belarusian Medical Academy of Postgraduate Training, Minsk, 
Belarus

Aims: to determine the content of calcium (Ca) in the specimens 
of hairs and evaluate its connection with the data of quantitative 
ultrasound (QUS) in children of Belarus.
Methods: 190 pupils (102 girls (mean age 13,29±2,17 years) and 
88 boys (mean age 13,49±1,98 years)) of schools of Gomel and 
Vitebsk regions of Belarus were examined. The evaluation of bone 
tissue was performed by two different methods of quantitative ul-
trasound (QUS): QUS of the heel (Achilles InSight, GЕ, Lunar, 
USA) and proximal phalanges of II – V fingers of non dominant 
hand (DMB Sonic 1200 (IGEA, Capri, Italy). The content of Ca in 
hairs was measured by nuclear emission spectrometry (spectrom-
eter «VISTA-PRO», Varian, USA).
Results: Obtained results are presented in the table 1. 

Тable 1 – data of QUS and content of Ca in specimens of hairs.
Meaning (M±δ) girls boys
Age, years 13,29±2,17 13,49±1,98
SoS, m/sec 1574,67±28,13 1571,52±29,84
BUA, 103,84±12,56 106,30±13,34
stf 89,86±14,75 90,78±15,93
AD-SoS, m/sec 1975,87±74,18 1944,20±83,83
UBPI 0,67±0,16 0,56±0,18
Ca, mcg/kg 1772,39±1079,22 572,84±509,96

The individual level of the content of Ca in hairs of the examined 
persons of both sexes was characterized by significant variations. 
Thus, median of the content of Ca in female subjects was 1433,92 
mcg/kg (min 233,0 mcg/kg, max – 5748,0 mcg/kg), in male – 
365,0 mcg/kg (min 168,0 mcg/kg and max– 2538,8 mcg/kg). The 
comparison of QUS data in persons with high and low content 
of Ca in specimens of hairs revealed that in those with high level 
of Ca higher meanings of QUS of phalanges were observed: AD-
SoS 1991,80±81,11 m/sec and 1941,12±85,58 m/sec respectively 
(р<0,01), UBPI 0,66±0,18 and 0,57±0,17 (р<0,05).
Conclusions: The analysis of the content of calcium in the speci-
mens of hairs showed gender differences with the marked increas-
ing of calcium content in female subjects. There are statistically 
significant correlations between the QUS of the phalanges and 

the level of calcium in hairs in persons with the increased level of 
calcium in specimens of hairs.

Disclosure of Interest: None Declared

P561 - CALCIUM INTAKE AND BONE TISSUE STATUS IN 
CHILDREN OF BELARUS
A. Rudenka 1,* and Rudenka E.V., Povoroznuk V.V., Karasevskaya 
T.A., Dzerovich N.I. 
1Belarusian Medical Academy of Postgraduate Training, Minsk, 
Belarus

Aims: To reveal the content of calcium (Ca) in daily nutrition and 
its influence on the parameters of quantitative ultrasound of the 
heel and phalanges.
Methods: 109 girls (mean age 14,19±2,0 years) and 63 boys (mean 
age 13,35±2,20 years) were examined. The evaluation of Ca intake 
with daily nutrition was performed by the method of questioning 
for a three days period. The status of bone health was measured 
by quantitative ultrasound (QUS) of the heel (Achilles InSight, 
GЕ, Lunar, USA; showings: speed of sound – SoS, broadband 
ultrasound attenuation – BUA and stiffness - stf) and phalanges 
(DMB Sonic 1200 (IGEA, Capri, Italy; showings: amplitude de-
pendent speed of sound – AD-SoS, ultrasound bone profile index 
- UBPI). 
Results: The level of the mean daily Ca intake was 479 mg: 
465,71±186,65 in girls and 470,31±191,25 in boys. To reveal the 
differences in QUS data in persons with different level of the con-
tent of Ca in daily meal all the examined persons were divided in 
two groups: at the group I daily Ca intake consisted 400 – 1200 
mg /day, at the group II − less than 400 mg/day. The number of 
examined at the first group was 108 persons, at the group II – 72. 
The comparative characteristic of the groups with the use of Stu-
dent’s t-criterion didn’t reveal statistically significant differences 
of QUS data in persons with different level of Ca intake.
Conclusions: Correlative analyses between the content of Ca in 
daily nutrition and showings of QUS failed to establish significant 
correlations between examined parameters: the meanings of the 
Pirson’s coefficient varied from -0,20 to 0,11, but there were no 
observed statistical significance of the data.

Disclosure of Interest: None Declared

P562 - THE RELATIONSHIP BETWEEN BONE MINERAL 
DENSITY AND HOMOCYSTEINE AND FOLATE LEVELS 
IN CROATIAN PERI- AND POSTMENOPAUSAL WOMEN 
I. Rumbak 1,*, S. Cvijetić 2, V. Žižić 3, L. Pejnović 3, I. Colić Barić 1

1Faculty of Food Technology and Biotechnology, 2Institute for 
Medical Research and Occupational Health, 3Children’s Hospital 
Zagreb, Zagreb, Croatia

Aims: Confusing data exist regarding the relation between ho-
mocysteine (Hcy) and bone loss in peri- and postmenopausal 
women. The aim of this study was to investigate relationship be-
tween bone mineral density and Hcy and folate levels in a group 
of Croatian peri- and postmenopausal women. 
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Methods: Participants were 130 women with mean age 53.8±4.8 
years (age range 45-64 years). BMD was measured using dual-en-
ergy X-ray absorptiometry (DXA; Lunar-Prodigy, Madison, WI). 
Measurements were made at the left femoral neck and lumbar 
spine (L1-L4). Overnight fasting blood samples were drawn in 
order to measure serum and erythrocyte (RBC) folate and plasma 
Hcy. Subjects were divided into 2 categories based on their T-
score: T-score > -1.5 (normal bone mineral density (BMD)) and 
T-score ≤ -1.5 (lower BMD – osteopenia or osteoporosis) on ei-
ther femur or lumbar spine.
Results: The mean age of normal BMD group was 53.4 years, 
and for lower BMD group was 55.1 years. Normal bone mineral 
density had 75% of participants and T-score ≤ -1.5 had 25% of 
130 women. Only 1 participant had an osteoporosis (T-score ≤ 
-2.5) on both femur and lumbar spine. The mean body mass in-
dex (BMI) of the normal BMD group was statistically higher than 
mean BMI of lower BMD group (p<0.05). There was no statisti-
cally significant difference between groups for the mean plasma 
Hcy and serum and RBC folate.
Conclusions: Our results showed that Hcy and folate levels were 
not related with BMD in the group of peri- and postmenopausal 
women. In the context of other similar studies and based on this 
preliminary results we incline to the opinion that BMD mainly 
reflects bone mineralization and provides only an integral meas-
ure of bone metabolism over time but not the current status of 
bone metabolism. However, future studies including intervention 
studies are necessary to establish the association between Hcy 
level, folate level and osteoporosis.

Disclosure of Interest: None Declared

P563 - MISCLASSIFICATION OF PATIENTS WITH  
OSTEOPOROSIS ACCORDING TO THE USED REFERENCE 
CURVE
N. Hammoumraoui 1,*, H. Djoudi 2

1Rheumatolgy, 2EHS Douera, Alger, Algeria

Aims: Differences between populations in bone mineral density 
reference curve are widely reported. The use of a reference other 
than its own may lead to an excessive osteoporosis diagnosis. The 
purpose of this study is to determine the prevalence of misclassi-
fied postmenopausal women regarding their bone density status 
according to different reference peak bone masses. 
Methods: This is a population-based study, carried out in Douera 
city (50 000 inhabitants town near Algiers). One thousand two 
hundred and fifty five (1255) postmenopausal women were ran-
domly selected. For all of them a bone mineral density was ob-
tained using a Hologic QDR 2000 apparatus. Both hip and spine 
sites were measured. Patients were classified (normal, osteopenia 
or osteoporosis) according to the world health organization oste-
oporosis classification. For the calculation of the T-score we used 
the peak bone mass of a local study and the OFELY (osteoporose 
femme de Lyon) one. The percentage of misclassified subjects for 
different bone status stages is calculated.
Results: The mean study population age is: 61.7 years. The 
number of misclassified women was nearly the same at both the 
hip and the spine sites. When classifying the subjects by taking in 

account the lowest site (international society for clinical densit-
ometry recommendation) 9± of women are misclassified. These 
results are summarized in the following table.

OFELY
DOUERA

normal Osteopenia Osteoporosis Total Douera

normal 292 40 0 332
Osteopenia 0 378 73 451
Osteopenia 0 0 472 472
Total OFELY 292 418 545 1255

Conclusions: This study showed that there are a great number 
of misclassified women. This leads to prescribe an unnecessary 
expensive treatment for women who have osteoporosis but who 
have actually osteopenia.
 
Disclosure of Interest: N. Hammoumraoui Grant / Research 
Support from: sanofi-aventis, H. Djoudi: None Declared

P564 - LONG TERM AGREEMENT BETWEEN TWO  
DIFFERENT CENTRES REGARDING JOINT SPACE  
NARROWING MEASUREMENT IN KNEE  
OSTEOARTHRITIS
R. Deroisy 1,*, J. P. Roux 2, O. Bruyere 1, D. Gensburger 2, R. 
Chapurlat 2, J. Y. Reginster 1

1Unité d’Exploration de l’Os et du Cartilage, Liège, Belgium, 2IN-
SERM Research Unit 831 and Université de Lyon, Lyon, France

Aims: To compare the long term agreement between two reading 
centers for the radiological assessment of joint space narrowing 
(JSN) over time in osteoarthritic patients.
Methods: 70 females from the OFELY¹ cohort with radiological 
osteoarthritis (Altman scoring >2) performed at baseline and 48 
months later knee x-rays using a standardised semi-flexed with 
positioning frame protocol. 

Two different and independent centres, both with an initial 
common training were involved in this study, the first one located 
in Lyon (France) and the other one in Liege (Belgium) with one 
reader by centre.

Each knee X ray was read twice by each centre with knowledge 
of the time sequence², using a semi automated method (fixed lo-
cation) with landmark at baseline. The long term agreement be-
tween the two centres was assessed for joint space width (JSW) 
and JSN between baseline and M048, using an intra class correla-
tion coefficient (ICC) and a Bland Altman graph.
Results: The table shows ICC for JSW and JSN, Bland Altman 
results for JSN. The agreement is good for ICC over 0.8. For the 
Bland Altman method, narrowed limits of agreement confirm a 
good accuracy and a mean difference close to 0 eliminates a sys-
tematic difference between centres.

Reproduc-
ibility

JSW (ICC/ 
95% CI)
Baseline

JSW (ICC/ 
95% CI)
M048

JSN
(ICC/ 95% 
CI)

JSN (mean dif-
ference; mm± 
SD/ 95% CI,
limits of agree-
ment) 
Bland Altman

Inter centre 0.939 
[0.791;0.974]

0.969 
[0.922;0.985]

0.854 
[0.775;0.906]

-0.056 ±0.32
[-0.133;0.021]



S 234 Osteoporos Int (2010) 21:[Suppl1]S25–S388

1 C

Conclusions: We observed that with two different and inde-
pendent readings, the long term agreement is high with the same 
reading method. This finding will be helpful in the assessment of 
cartilage loss over large intervals of time in knee osteoarthritis 
clinical trials.
References: 1.Delmas P. Apparent pre- and postmenopausal bone 
loss evaluated by DX A at different skeletal sites in women: the 
OFELY cohort. JBMR 1997; 2.Gensburger D. Influence of blind-
ing sequence of radiographs on the reproducibility of knee joint 
space width measurement in osteoarthritis Oral Communication 
ECCEO 2009
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P565 - COMPARISON OF STANDARD RADIOGRAPHY 
(SR) AND INSTANT VERTEBRAL ASSESSMENT (IVA)  
AT DENSITOMETRY FOR VERTABRAE FRACTURES  
DIAGNOSTICS
I. A. Skripnikova 1,* and V. Novikov, L. Murashko, O. Kosmatova, 
A. Abirova
1of high tech diagnostic end treatment methods, National Re-
search Center for Preventive Medicine, Moscow, Russian Federa-
tion

Aims: Presence of a vertebral fracture significantly increases the 
risk of future fracture and play important role in verification of 
the diagnosis of osteoporosis. However, majority of vertebral frac-
tures are silent and lateral X-rays (the standard method for iden-
tification) are not routinely obtained due to additional exposure 
to radiation and higher cost. The aim of study to compare using 
SR diagnostic capabilities in lateral projection and IVA, a technol-
ogy that utilized dual-energy X-ray absorptiometry (DXA).
Methods: SR and IVA have been performed in 210 postmeno-
pausal women in the age range of 60-75 years, with osteoporosis 
diagnosed using DXA (“Delphy” Hologic), having T-score (L1-
L4) ≥ -2,5. The results obtained from X-ray morphometry were 
compared to IVA results. 
Results: The frequency of vertebrae fractures detected by SR 
method in examined group was equal 49%. Contrary to SR, the 
vertebrae Th5-Th8 at IVA in 12% cases were unavailable for in-
vestigation because of poor visualization. The IVA sensitivity was 
81%, and specificity was 55%. Computer automatic calculation of 
the indexes is a clear advantage of IVA, against X-ray morphom-
etry which is more labour and time consuming. In both cases the 
borders of vertebrae are set by researcher, resulting in the values 
of backboned indexes of difference between the two methods be-
ing uncertain.
Conclusions: The IVA method is rather high sensitive and can 
be used for vertebrae fractures diagnostics at osteoporosis. The 

limitations of method application are caused by poor visualiza-
tion.

Disclosure of Interest: None Declared

P566 - THE RELATION BETWEEN OSTEOPOROTIC  
VERTEBRAL FRACTURES AND BONE MINERAL  
DENSITY AND 25OHVITAMIN D LEVELS IN TURKISH 
GERIATRIC PATIENTS
P. Sapmaz 1, S. Sarikaya 1, A. Basaran 1,*

1Physical Medicine and Rehabilitation, Zonguldak Karaelmas 
University, Faculty of Medicin, Zonguldak, Turkey

Aims: To determine the relationship between bone mineral den-
sity, osteoporotic vertebra fractures and vitamin D levels.
Methods: Two hundred patients (65 years and older) were in-
cluded this study. All patients were questioned for osteoporo-
sis risk factors. L1-4 vertebrae and femur bone mineral densi-
ties (BMD) were measured by DXA. Vertebral fractures were 
evaluated by Genant methodology and spinal deformity indices 
(SDI) was calculated. Patients were divided 3 group according 
to SDI (normal=group 1, mild deformity= group 2, moderate 
deformity=group 3). 25 OH vitamin D levels and bone turnover 
markers were measured all patients. 
Results: While SDI was normal (grade 0)in 21 patients, mild 
(grade 1) and moderate deformities were found in 155 patients 
(77.5%) and in 24 patients (12%), respectively. None of the pa-
tients had severe (grade 3) deformity. Femoral neck BMD values of 
moderate deformity groups was lower than mild deformity group 
(p=0.034). There was no relation between SDI and lumbar spine 
BMD values (p=0.0670). When the SDI groups were compared, 
we found no statistically significant difference in 25OHvitamin D 
levels and bone turnover markers (p>0.05). The 25OHvitamin D 
levels of patients covered up with clothes and not exposed to sun 
were significantly lower 25OHVitamin D levels (p=0.008). 
Conclusions: According to our results, the majority of geriatric 
patients have osteoporotic vertebral fractures. It seems to be that 
vertebral fractures does not exactly correlate with vertebral DXA 
measurements. Because age is related with fractures irrespective 
of BMD, patients who has osteoporotic fracture should be evalu-
ated with BMD along with clinical and radiological findings.
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P567 - VALIDITY OF DIGITAL DENTAL PANORAMIC 
RADIOGRAPHS FOR IDENTIFYING POSTMENOPAUSAL 
WOMEN WITH REDUCED SKELETAL BONE MINERAL 
DENSITIES
A. Slaidina 1,*, U. Soboleva 1, I. Daukste 2, A. Zvaigzne 3, A. 
Lejnieks 4

1Department of Prosthodontics, 4Department of Internal Dis-
eases, Riga Stradins University, 2Riga 2st. hospital, 3Clinics of In-
ternal Diseases, Paul Stradins Clinical University Hospital, Riga, 
Latvia

Aims: to determine whether two different radiological indices 
of the mandibular cortical layer is useful for identifying women 
with low skeletal bone mineral density.
Methods: In the study were included 131 postmenopausal women 
aged 49-89 years (average age 64.97 years), attending for routine 
dental treatment. Digital dental panoramic radiographs (DPRs) 
(Pantomograph Trophypan C, Trophy Windows 6. 04) and bone 
mineral density measurements (BMD) of lumbar spine and both 
hips by dual energy X-ray absorptiometry (DXA) (Lunar DXA 
DPX-NT, GE Medical Systems) were carried out for each patient. 
Based on DXA results patients were divided into 3 groups: normal 
bone density (T-score ≥ -1.0), osteopenia (T-score from -1.0 till -2. 
5) and osteoporosis (T-score ≤ -2. 5). DPRs were used to deter-
mine mental index (MI)(Ledgerton,1999) and cortical index (C) 
(Klemetti, 1994). Measurements were made by 3 independent ob-
servers. Each observer made 2 measures with a period of at least 2 
weeks between observations. To test differences between propor-
tions Pearson chi² test was used. Difference between groups was 
evaluated by T-test. The sensitivity and specificity were calculated 
in dichotomous 2 x 2 tables.
Results: There was statically significant difference between the 
groups according MI (p= 0.0001) and C (p< 0.0001). The mean 
sensitivity and specificity identifying women with low bone min-
eral density by cortical index were 94.1% and 38.8%. Overall 
mean sensitivity and specificity differentiating women with low 
bone mineral density by mental index were 64.4± and 52.7±, but 
identifying women with osteoporosis were 78.3% and 47.8%.
Conclusions: Cortical index and mental index detected from dig-
ital panoramic radiographs might be useful for identifying post-
menopausal women who have undetected low BMD and should 
undergo further testing with bone densitometry.
References: Ledgerton D et al, Dentomaxillofac Radiol 
1999;28:173; Klemetti E, Kolmakov S, Kroger H, Scand J Dent 
Res 1994;102:68
Acknowledgement: Supported by European Social Fund
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P568 - EARLY MENOPAUSE INCREASES RISK FOR  
OSTEOPOROSIS AND FRAGILITY FRACTURES 
O. Svejme 1, 2,*, H. G. Ahlborg 1, 2, J. Å. Nilsson 1, 2, M. K. Karlsson 

1, 2

1Clinical and Molecular Osteoporosis Unit, Department of Clini-
cal Sciences, Lund University, Lund, 2Department of Orthopaed-
ics, Malmö University Hospital, Malmö, Sweden

Aims: This prospective population-based study aimed to charac-
terize the association between age at MP and the risk of sustain-
ing osteoporosis or fracture.
Methods: Included were 390 women, all aged 48 at study start. 
Menopausal status was registered and bone mineral density 
(BMD) of the distal forearm was evaluated by single-photon ab-
sorptiometry. During the 29-year follow-up period, age at MP 
was determined prospectively by repeated hormone assessments 
in women still menstruating at age 48 (n=285). Fractures were 
continuously recorded by radiographic archives, questionnaires 
and phone interviews. At study end, prevalence of osteoporosis 
in the 198 remaining women was determined by dual energy X-
ray absorptiometry measurements. Osteoporosis was noted if T-
score was lower than -2.5 SD in lumbar or hip BMD. 
Results: In the women that were postmenopausal at study start 
(n=105), forearm BMD was 0.31 SD (95% CI 0.08, 0.54) lower at 
age 48 and 0.32 SD (95% CI 0.05, 0.66) lower at age 77 compared 
to the women who were still menstruating at study start (n=285). 
Forearm BMD at age 48 correlated with lumbar spine BMD 
(r=0.36, p<0.001) and hip BMD (r=0.24, p<0.001) at age 77. At 
age 48 years, being postmenopausal compared to still menstruat-
ing, was associated with a risk ratio of 1.7 (95% CI 1.15, 2.51) for 
having osteoporosis at age 77. For each SD lower BMD found at 
age 48 years, the associated risk ratio was 1.42 (95% CI 1.19, 1.68) 
for sustaining a fragility fracture during the follow-up period. For 
each five year younger age at menopause, the associated risk ratio 
was 1.19 (95% CI 1.00, 1.41) for sustaining a fragility fracture.
Conclusions: This prospective study infers that young age at MP 
is a risk factor for osteoporosis at age 77 and low BMD and low 
age at MP are both risk factors for fragility fracture. In this co-
hort, a 5years earlier MP was associated with a 19% increased risk 
for fragility fracture.
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P569 - ESTIMATION OF STRUCTURE MODEL INDEX 
FROM GRAY-LEVEL IMAGES
Z. Tabor 1,*

1Institute of Applied Computer Science, Cracow University of 
Technology, Cracow, Poland

Aims: The aim of the presented study was to develop a method of 
estimating structure model index from gray-level images.
Methods: An important non-metric characteristic of trabecular 
network is the structure model index (SMI) defined as follows 
SMI=6(dSV/dr)VV/(SV

2), where SV and VV are the surface and the 
volume of a structure of interest and the derivative of SV is taken 
with respect to the shift of the structure surface in the direction 
perpendicular to that surface. In order to calculate SMI, basing 
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on an image of trabecular bone, the image is binarized and then 
the trabecular surface is triangulated, before computing the de-
rivative of SV. However, when analyzing clinical data, image bina-
rization should be skipped. In order to derive a gray-level image 
based estimate of SMI the following notation is introduced. Let 
Im(x) denotes intensity of an image Im at point x. An erosion of 
Im by a structuring element e is denoted eIm. Here it is shown 
that the definition of SMI is equivalent to the following formulae: 
SMI=6(1-eS/S)/(1-eV/V), where V (S) and eV (eS) denote struc-
ture volume (surface) in Im and eIm. Estimates of volume V and 
surface S can be derived from Im (and eIm) for both binary and 
gray-level images and thus SMI can be derived from gray-level 
images. SMI value can be possibly influenced, especially for thin 
elements, by the finite size of an eroding element e. A technique is 
proposed to reduce the finite size errors.
Results: The performance of the method was tested for structures 
for which SMI can be calculated analytically and for microCT im-
ages of distal radius trabecular bone. In particular, it was tested 
how blurring, down-sampling and noise influence the proposed 
estimate of SMI. The original microCT images (pixel size equal 
to 34 microns) were blurred (the size of blurring kernel up to 5 
pixels), down-sampled to pixel size up to 170 microns and cor-
rupted with noise of varying intensity (ratio of an image mean 
to standard deviation of noise even of the order of 1). Even in 
the worst conditions, the correlation coefficient of the estimates 
of SMI with the gold-standard microCT values is of the order of 
0.90.
Conclusions: In the study it is shown that SMI can be derived 
from gray-level images. The study demonstrated the next, besides 
anisotropy [1], example of a mathematically sound replacement 
of a binary-image-based architectural parameter by a gray-level 
image-based equivalent.
References: [1] Z Tabor, Med Eng Phys 2009;31:1313
Acknowledgement: The study was supported by government 
grant NN518423536.
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P570 - EARLY SMOKING IS ASSOCIATED WITH PEAK 
BONE MASS AND PREVALENT FRACTURES IN YOUNG 
HEALTHY MEN 
B. Lapauw 1, S. Goemaere 2, H. Zmierczak 2, J. M. Kaufman 1, Y. 
Taes 1,*

1Endocrinology, 2Unit for Osteoporosis and Metabolic Bone Dis-
eases, Ghent University Hospital, Gent, Belgium

Aims: Smoking is associated with lower bone mass and increased 
fracture risk, though most evidence has been derived from stud-
ies in elderly subjects using DXA. This study investigates smok-
ing habits in relation to areal, volumetric bone parameters and 
fracture prevalence in young healthy males at peak bone mass. 
Possible interactions with sex steroid action were investigated.
Methods: We recruited 677 healthy male siblings at the age of 
peak bone mass (25-45 yrs) in a cross-sectional, population-
based study. Trabecular and cortical bone parameters of the ra-
dius and cortical bone parameters of the tibia were assessed using 
peripheral quantitative computed tomography. Areal bone mass 

was determined using DXA. Sex steroids, bone markers were de-
termined using immunoassays. Prevalent fractures and smoking 
habits were assessed using questionnaires
Results: Self-reported fractures were more prevalent in the ac-
tual smokers, compared to non-smokers (p=0.004) with a frac-
ture prevalence odds ratio of 1.75 (1.20-2.57), unaffected by ad-
justment for age, weight, physical activity or alcohol use. Actual 
smoking was associated with a larger endosteal circumference at 
both radius and tibia (p<0.05) and a decreased cortical thickness 
(p=0.01) at the tibia. Particularly, early smokers (<16y) had lower 
areal BMD (p=0.002), together with lower cortical bone area at 
the tibia and lower trabecular and cortical bone density at the 
radius. An interaction between free estradiol and actual smok-
ing was observed in statistical models predicting cortical area and 
thickness (b=0.23±0.09; p =0.01), with apparent protective effects 
of increasing estradiol concentrations.
Conclusions: Smoking at a young age is associated with unfa-
vourable bone density and geometry and is associated with an in-
creased fracture prevalence, providing arguments for a disturbed 
acquisition of peak bone mass during puberty by smoking, pos-
sibly due to an interaction with sex steroid action.

Disclosure of Interest: None Declared

P571 - CORRELATION BETWEEN BMD MEASURED BY 
PERIPHERAL AND CENTRAL DXA IN HEALTHY INDIAN 
CHILDREN AND ADOLESCENTS AGED 10-18 YEARS
N. Tandon 1,*, R. K. Marwaha 2, C. Shivaprasad 1, K. Mani 3, R. 
Kanwar 2, K. Bhadra 2

1Endocrinology & Metabolism, 3Biostatistics, All India Institute 
of Medical Sciences, New Delhi, 2Endocrinology, Institute of Nu-
clear Medicine and Allied Sciences, DRDO, Delhi, India

Aims: Use of central DXA (cDXA) for epidemiological studies 
is logistically difficult. Peripheral DXA (pDXA) has been used 
to measure BMD in distal forearm and calcaneus in community 
to decide need for detailed BMD assessment. Aims were to as-
sess the correlation between pDXA and cDXA BMD measures in 
children and adolescents and to determine the optimal Z score 
thresholds of pDXA for predicting three predefined Z score cut-
offs (≤-1, ≤-1.5 and ≤-2) of cDXA.
Methods: A total of 844 (441 boys, 403 girls) subjects between 
10-18 yrs of age were recruited from Delhi schools. BMD of the 
antero-posterior lumbar spine (L1-L4), left proximal femur and 
left forearm was measured by cDXA (Prodigy Oracle, GE Lunar). 
Peripheral BMD of left radius and left calcaneus was estimated 
using pDXA (Osteosys EXA 3000, Osteosys Corporation). Pear-
son’s correlation was used to estimate the correlation between 
pDXA and cDXA BMD measures. Receiver operating character-
istic (ROC) curve analysis was used to determine optimal Z score 
thresholds of peripheral DXA for predicting Z score cutoffs (≤-1, 
≤-1.5 and ≤-2) of central DXA.
Results: Correlation was statistically significant at all sites (p val-
ue <0.01). Gender difference was observed in the extent of cor-
relation between peripheral and central BMD. Correlation coeffi-
cients in boys ranged from 0.56 to 0.79 whereas in girls they varied 
from 0.17 to 0.32. The highest correlation for LF BMD was with 
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radius total BMD in both boys and girls (0.79 and 0.31 respec-
tively). The highest correlation for LC BMD was with femur total 
BMD in boys and with femur trochanter BMD in girls (0.68 and 
0.32 respectively). Optimal Z scores, sensitivity and specificity of 
LF BMD and LC BMD in predicting three predefined Z score cut-
offs (≤-1, ≤-1.5 and ≤-2) of central DXA were determined using 
ROC curve analysis. Area under curves of LCBMD and LFBMD 
Z scores were significantly smaller in girls as compared to boys at 
all the 3 Z score cut offs. Area under curves in boys ranged from 
0.67 to 0.79 and in girls from 0.57 to 0.7 between different sites.
Conclusions: Significant positive correlation was found between 
BMD measurements of pDXA and cDXA in healthy Indian chil-
dren. A strong gender difference was observed in both the extent 
of correlation and in the ability of peripheral BMD to predict cen-
tral BMD. Peripheral BMD in girls had significantly lower cor-
relation and lesser predictability of central BMD as compared to 
males.

Disclosure of Interest: None Declared

P572 - THE INVESTIGATIGATION OF THE FACTORS  
INFLUENCING BONE MINERAL DENSITY OF  
POSTMENOPAUSAL WOMEN
S. Kaplan 1, F. Terzioglu 2,*

1Nursing, Ministry of Health, 2Nursing, Hacettepe University, 
Ankara, Turkey

Aims: The aim of this study was to determine the risk factors in-
fluencing bone mineral density of postmenopausal women. There 
fore it may play a role as a guide in planning and implementation 
of health services for postmenopausal women.
Methods: The sample of the descriptive study is composed of 
234 women who attended to the Menopause clinic of Ministry of 
Health Hospital in Ankara and whose femur neck and lumbar2-

4 vertebra bone mineral density measurements were made. Data 
were collected by face to face interview using a data collection 
form. Results of bone mineral density measurements of femur 
neck and Lumbar2-4 vertebrae are listed and classified into nor-
mal, osteopenia and osteoporosis categories. Bone mineral den-
sity measurements of women were done by using DXA technique 
by a specialized expert.

In the analysis of the data, SPSS (Statistical Package for Social 
Science) 10.0 programme was used. In the evaluation of the data, 
percentages, chi square and Pearson chi square statistical meth-
ods were used. Statistical significance was defined as p<0.05.
Results: In the study, statistically significant differences have 
been identified between the duration of menopause, prolonga-
tion of the lactation period, receive of hormone replacement 
therapy, current health problems and having a first degree relative 
diagnosed with osteoporosis and bone mineral density in femur 
neck and lumbar vertebrae2-4 (p<0.05). There was no significant 
relationship between education status, place of residence, natural 
skin and hair colour, body mass index, the habit of smoking, cof-
fee and tea drinking and alcohol use, age at menarche, number 
of live birth, use of birth control pill, having a relative with hip 
fracture after menopause and FN and LV2-4 bone mineral densi-
ties (P>0.05).

Conclusions: This research contributes to the literature relevant 
to the risk factors of osteoporosis by indicating the adverse af-
fect of prolonged lactation period, early cessation of hormone 
replacement treatment and having relatives with osteoporosis 
after menopause on bone mineral density of women during the 
postmenopausal period.
Acknowledgement: We would like to thank to Visiting Professor 
Rich Zeller in the Kent State University for his excellent com-
ments and helpful suggestion of our manuscript.
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P573 - ASSESSMENT OF BONE BIOCHEMICAL  
INDICATORS IN THALASSAEMIA AND SICKLE CELL 
ANEMIA 
K. Thisiadou 1,*, I. Karamouzis 1, S. Arampatzi 1, M. Karamouzis 1

1Clinical Biochemistry Laboratory, Ahepa Hospital, Thessaloniki, 
Greece

Aims: Patients with thalassaemia present progressive damage of 
bone early from childhood. Skeletal disorders and complications 
such as automatic fractures, osteopenia and severe osteoporosis 
are frequent findings. In bone damage of thalassaemia the etiology 
is multifactorial since acquired and genetic factors are involved 
.Some patients with sickle cell anemia have deficiency of vit.D 
and low bone mass. So the understanding of the existent mecha-
nisms in bone damage in thalasaemia and in sickle cell anemia is 
of prime importance. We evaluated the abnormalities of calcium, 
phosphorus, parathormone and osteocalcin in these patients.
Methods: We studied 65 patients, 25 men and 40 women, aged 
from 18 to 75 years, divided in three groups.30 patients with ho-
mozygous β- thalassaemia, 20 with intermedia and 15 with sickle 
cell anemia. We also used a control group of 35 healthy subjects. 
Calcium (Ca) and phosphorus (Pi) serum levels were determined 
using photometric method. Parathormone (i-PTH) and osteocal-
cin (BGP) were measured with electrochemiluminescence immu-
noassay.
Results: Serum level of BGP was significantly lower both in pa-
tients with homozygous β-thalassaemia and in patients with 
sickle cell anemia, p<0,05) compared to the healthy group, 
(p<0,05). All bone marker levels in patients with intermedia 
thalassaemia were normal. There was no statistically significant 
difference compared to the healthy group in the serum levels 
of Ca, Pi and i-PTH. Positive statistic correlation was found in 
subjects with homozygous β-thalassaemia between BGP and Pi 
(r=0,534,p<0,01)and in subjects with sickle cell disease between 
BGP and i-PTH (r=0,723,p<0,01).
Conclusions: 1.The patients with homozygous β-thalassaemia, 
intermedia-thalassaemia and sickle cell anemia have lower bone 
anabolism compared to the healthy group. 2. Osteocalcin (BGP) 
consists a very useful marker in the biochemical assessment of 
bone metabolism in patients with thalassaemia and with sickle 
cell anemia. It is observed that, even after the correction of the 
haemoglobin levels, the satisfactory hormone therapy and the 
efficient iron chelation, the patients continue to have abnormal 
bone metabolism. As a result they present severe decrease of bone 
density probably because of the elevated bone absorption.
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References: 1. Voskaridou E, Haema Nov 2008:65.
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P574 - CALCIUM-PHOSPHORUS METABOLISM AND 
PΑRATHYROID FUNCTION IN PATIENTS WITH END 
STAGE CHRONIC KIDNEY DISEASE
I. Karamouzis 1,*, K. Thisiadou 1, S. Arampatzi 1, D. Michailidou 1

1Clinical Biochemistry Laboratory, Ahepa Hospital, Thessaloniki, 
Greece

Aims: Patients with chronic kidney disease undergoing haemo-
dialysis present increased secretion of parathyroid hormone, 
resulting to secondary hyperparathyroidism. Ηypocalcemia, hy-
perphosphatemia and reduced activity of calcitriol characterise 
this disorder which leads to high bone turn over. The therapeutic 
treatment with vitamin D analogues limit the secretion of PTH 
and improve the secondary hyperparathyroidism. The aim was 
to study of calcium,(Ca) inorganic phosphorus (Pi) and intact 
parathyroid hormone (i-PTH) serum disturbances in end stage 
renal disease patients who were on haemodialysis (eGFR<15ml/
min/1,73m2).
Methods: In 54 individuals undergoing haemodialysis (HD), the 
serum levels of calcium, phosphorus were determined using pho-
tometric method by the Roche biochemical analyser Modular P 
800 and the PTH levels were measured by electrochemilumines-
cence method in Modular Analytics E 170 immunoassay analyser. 
The same parameters were determined in a control group(C.G) 
consisting of 44 normal subjects. 
Results: The results are presented in table 1. 

Table I. Mean values and standard deviation of serum levels of Ca, 
Pi and i-PTH in the group of patients with chronic kidney disease 
and in the group of normal subjects as well. 
Group Ν Ca mg/dl Pi mg/dl i-PTH pmol/l
C.G 44 9,44±0,47 3,78±0,51 4,90±1,43
HD 54 *8,35±1,07 *5,62±1,29 *33,92±24,98

*p<0,001

The i-PTH concentration is considerably elevated in chronic 
renal patients. The mean value of the i-PTH of the patients 
(33,92±24,98pmol/l) gave a statistically significant difference 
(p<0,001) to the average value of the i-PTH in normal subjects 
(4,90±1,43 pmol/l).Statistically significant difference (p<0,001) 
is also reflected in the levels of inorganic phosphorous be-
tween the patients (5,62±1,29 mg/dl) and the control group 
(3,78±0,51 mg/dl). Statistically significant difference (p<0,001) 
present the level of Ca (p<0,001) with the control group baring 
a significantly higher concentration of Ca (9,44±0,47 mg/dl) 
than that of the people undergoing haemodialysis ((8,35±1,07 
mg/dl).
Conclusions: Even after the use of the new calcitriol analogues 
the secondary hyperparathyroidism continues to exist in chroni-
cally undergoing haemodialysis patients. Nevertheless the distur-
bances in Calcium and Phosphorus concentrations are milder. 
Serum i-PTH is a biochemical parameter most often used for 

the diagnosis and observation of bone disease in patients with 
chronic uremia. 
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P575 - MICRO-STRUCTURAL ALTERATION OF  
CKD-MBD: A NON-INVASIVE ASSESSMENT BY  
HIGH-RESOLUTION PERIPHERAL QUANTITATIVE  
COMPUTED TOMOGRAPHY
A. Trombetti 1,*, C. Stoermann 2, T. Chevalley 1, P. Martin 2, R. 
Rizzoli 1

1Rehabilitation and Geriatrics, 2Internal Medicine, University 
Hospital of Geneva, Geneva, Switzerland

Aims: Bone disease and fragility fractures are common in patients 
on dialysis. Alterations of bone micro-structure contribute to 
skeletal fragility independently of bone mineral mass as assessed 
by areal BMD (aBMD). The invasiveness of iliac crest biopsy lim-
its the consistent evaluation of bone micro-structure. We non-
invasively studied micro-structure and volumetric BMD (vBMD) 
of weight bearing and non weight bearing bones in patients with 
end-stage renal disease (ESRD), using peripheral high-resolution 
computerized tomography (HR-pQCT).
Methods: In a case-control study, we compared micro-structure 
(cortical thickness and density, trabecular density, number and 
separation) using HR-pQCT (XTremeCT, Scanco Medical AG, 
Bruettisellen, Switzerland) and aBMD in ESRD patients on dialy-
sis (n=37, 21 men and 16 women, 10 being postmenopausal, aged 
55±16) and in healthy young individuals (25 men and 61 women 
aged 22.6±3.8). We also compared 21 ESRD patients and 42 age-, 
gender- and BMI-matched healthy controls. We evaluated calcium 
and protein intakes, bone turnover, IGF-I and parathyroid hor-
mone levels in ESRD patients. Correlations between micro-struc-
ture data, and clinical and biochemical variables were analyzed by 
multiple regression, adjusting for age, gender, weight and height.
Results: As compared with young healthy individuals, ESRD 
women had significantly lower lumbar spine and hip aBMD, dis-
tal radius and distal tibia cortical thickness, trabecular number 
and density. In ERSD men, distal tibia but not distal radius micro-
structure values were significantly lower than in healthy young 
controls. As compared with 42 age-, gender- and BMI-matched 
healthy controls, 21 ERSD patients (14 women and 7 men) had 
significantly lower hip aBMD, but not LS aBMD. At the distal ra-
dius and distal tibia, both cortical and trabecular values were sig-
nificantly decreased, except for trabecular thickness at the distal 
radius and trabecular number at the distal tibia. In all patients, 
tibia cortical bone density negatively correlated with time on di-
alysis (p<0.0001, R²=0.56) and bone specific alkaline phosphatase 
(p<0.03, R²=0.50). There were no correlations with PTH, IGF-1, 
calcium and protein intake, and vascular calcifications.
Conclusions: Both trabecular and cortical bone are altered in 
ESRD patient, as assessed by HR-pQCT, with some difference ac-
cording to weight- versus non weight bearing bones and gender. 
The cortical compartment appears to be influenced by dialysis 
duration and the level of bone turnover.

Disclosure of Interest: None Declared
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P576 - CORRELATION BETWEEN QUS AND DXA  
MEASUREMENTS BY 40-59-YEAR-OLD WOMEN
J. Swanenburg 1, J. P. Adank 1, B. Dubs 2, B. A. Michel 1, D. Uebel-
hart 1,*

1Rheumatology and Institute for Physical Medicine, University 
Hospital Zurich, 2Institute of Ultrasonography, Bethanien-Hos-
pital, Zürich, Switzerland

Aims: The aim of this retrospective study was to evaluate the cor-
relations between quantitative ultrasound measurements (QUS) 
and bone mineral density (BMD) using dual energy X-ray ab-
sorptiometry (DXA) in a women population aged 40-59 years.
Methods: Two hundred fifty-seven women (53±4 yrs) were meas-
ured at the heel by both DXA (GE Lunar PIXI ™) and QUS (DTU-
1 Osteometer MediTech A/S ™). Both broadband ultrasound at-
tenuation (BUA) and speed of sound (SOS) were used to test the 
correlation with DXA Z-Score.
Results: We found that QUS-SOS was statistically significantly 
correlated (r=0.718-p< 0.001) with DXA Z-Score at the calcaneus 
and QUS-BUA (r=0.681-p<0.001) as well. Bland-Altman plots 
showed that most of the points are located within the 95% limits 
of agreement (LoA). The 95% limits of agreement (LoA) showed 
very small systematic error between both QUS-SOS/DXA and 
QUS-BUA/DXA measurements.

Conclusions: The assessment of bone mineral density and/or 
quality using both QUS and DXA at the heel site provided very 
comparable results in this cohort of women aged 40-59 years. 
This interesting finding might help pave the way for a larger use 
of the QUS non invasive technique in pre-menopausal or peri-
menopausal women.
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P577 - BONE MICROARCHITECTURE AND  
BIOMECHANICAL PROPERTIES OF THE DISTAL RADIUS 
AND TIBIA ARE ASSOCIATED WITH FRAGILITY  
FRACTURES IN MEN: THE STRAMBO STUDY
N. Vilayphiou 1,*, S. Boutroy 1, P. Szulc 1, B. van Rietbergen 2, F. 
Munoz 1, P. Delmas 1, R. Chapurlat 1

1INSERM U831 and Université de Lyon, Lyon, France, 2Eindhov-
en University of Technology, Eindhoven, Netherlands

Aims: Few studies have investigated either the bone microar-
chitecture or the bone biomechanical properties in men. This 
study assessed in vivo both aspects in a population of 168 men 
(71±10yrs) with prevalent fragility fractures (fx), compared to 
168 controls matched for age, height and weight; all from the 
STRAMBO cohort.
Methods: In this case-control study, we measured areal BMD 
by DXA, bone microarchitecture was assessed by HR-pQCT 
(XtremeCT, Scanco Medical AG), and finite element (FE) analy-
sis was based on HR-pQCT images of the distal radius and tibia. 
The dataset was analysed by a principal component (PC) analysis 
(PCA) to study the association of synthetic variables with fx, by 
computing their odds ratio (OR) per SD change [95%CI]. Specific 
associations with vertebral fx (n=78), and non-vertebral fx were 
computed as odd ratios (OR) per SD change [95%CI], adjusted 
for age, height and weight.
Results: At both sites, areal and volumetric BMD, cortical (Ct) 
thickness and trabecular (Tb) number, separation and distribu-
tion were significantly worse in cases than controls, with differ-
ences ranging from -6% to 15%. FE-derived stiffness and failure 
load were 8 to 9% lower in fx (p<0.001). In both groups the load 
was mostly carried by the cortex at the proximal end of the bone, 
and mostly by Tb bone at the distal end, but no difference in load 
distribution was found between the two groups. After adjustment 
for aBMD of the ultradistal radius or the total hip (for distal tib-
ia), only differences of FE-derived stresses, stiffness and failure 
load at the tibia remained significant (p<0.05). 

The PCA conducted in the 336 men resulted in defining 3 syn-
thetic and independent PCs, for which the association to fx were 
computed (Table 1). In addition, non-vertebral fx were associated 
with PC1 at the radius and the tibia (OR=1.52 [1.12-2.06] and 
OR=1.88 [1.35-2.61], respectively), and with PC2 at the radius 
(OR=1.47 [1.08-1.99]). On the other hand, vertebral fx were asso-
ciated with PC1 at the radius and the tibia (OR=1.58 [1.17-2.15] 
and OR=2.13 [1.51-2.99], respectively), and with PC2 not only at 
the radius (OR=1.52 [1.13-2.06]) but also at the tibia (OR=1.53 
[1.10-2.13]). PC3 did not show association with fx.
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Conclusions: In conclusion, our PCA suggest that bone micro-
architecture and biomechanics assessed by HR-pQCT might add 
information to that of DXA for the understanding of fragility in 
men. Most of the association with fx is driver by bone density, 
cortical thickness, stiffness and failure load.
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P578 - INTRACELLULAR OXIDATIVE STATUS AND  
GLUTATHIONE ROLE ON OSTEOGENIC ACTIVITY OF 
OSTEOBLASTIC CELLS 
G. Marcucci 1,*, C. Romagnoli 2, F. Favilli 2, I. Tognarini 1, R. Zone-
frati 1, G. Galli 1, A. Tanini 1, T. Iantomasi 2, M. T. Vincenzini 2, M. 
L. Brandi 1

1Internal Medicine, 2Biochemical Sciences, University, Firenze, 
Italy

Aims: Glutathione (GSH) is the main intracellular antioxidant 
and the ratio GSH/oxidized GSH (GSSG) is used to measure cel-
lular redox status. Recently, bone loss and osteoporosis have been 
related to oxidative stress and lowered antioxidant defences; how-
ever, involved mechanisms are little known and controversial. 
The aim of this study is to evaluate the role of GSH and changes in 
intracellular oxidative status on the osteogenic activity of osteob-
lastic cells. P38 MAPKs involvement related to bone metabolism 
has been also studied. The continuous line osteoblast-like SaOS-2, 
as cell model, was used.
Methods: Changes in GSH levels have been obtained by treat-
ments of the cells with buthionine sulfoximine, specific inhibitor 
of GSH synthesis or N-acetyl cysteine, a GSH precursor, or GSH. 
GSH and GSSG levels were measured by HPLC method. Viability 
and osteogenic differentiation, measured by alkaline phosphatase 
(ALP) activity and mineralization levels, have been determined 
in the presence of an altered or not oxidative status. Western 
blot analysis was also performed to evaluate MAPKs activity and 
RUNX2 expression.
Results: The levels of GSH/GSSG ratio were high during the early 
times of differentiation and decreased subsequently. Variations of 
intracellular oxidative status, obtained by the modulation of the 
GSH/GSSG ratio, showed that the osteogenic differentiation was 
affected by GSH depletion, mainly during the early phases of this 
process. A significant increase of osteogenic activity was meas-
ured when, in the presence of oxidative stress, cells were treated 
with GSH, and enhances of the GSH/GSSG ratio were obtained. 
A decrease of early markers of osteogenic activity (ALP activity 
and RUNX2 expression) in the presence of an increased oxidative 
status was measured. Moreover, P38 activation increased during 
osteogenic differentiation and this effect was further amplified in 
GSH depleted cells or treated with H2O2
Conclusions: These results suggest that GSH directly affects oste-
ogenic differentiation of osteoblastic SaOS-2 cells, and this is re-
lated to changes in intracellular redox state. A relationship among 
GSH, redox regulated kinases, related to bone metabolism, and 

osteogenic activity is also showed. These first data can be useful to 
clarify metabolic processes of bone regeneration related to abnor-
mal changes of intracellular oxidative status. Novel therapeutical 
approaches in the treatment of osteoporosis and osteoarticular 
diseases can be suggested.
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P579 - ANGLE Α, THETA AND HIP AXIS LENGTH IN  
SLOVAK FEMALE POPULATION
J. Wendlova 1,*

1Osteology Unit, University Hospital and Policlinic, Bratislava, 
Slovakia

Aims: To determine the expected frequency of biomechanically 
adverse values of variables α angle, theta angle, and HAL in the 
population of Slovak women, increasing the risk of a femoral 
neck fracture by fall. To determine from the logistic regression 
how many times raises the odds of femoral neck fracture by fall, 
if the value of variables α angle, theta angle, and HAL raises by 
one unit.
Methods: DXA (dual energy X-ray absorptiometry) measure-
ments of the left proximal femur were obtained and analysed 
from sample 3,151 Slovak women aged 20 – 89 years,=58.9 years, 
95% C. I. (55.15; 60.35) with risk factors for the development of 
osteoporosis, with osteopenia and osteoporosis using bone den-
sitometer (Prodigy – Primo, GE, USA). Determined variables: 1. 
geometric variables: α angle, theta angle, HAL (hip axis length) 
and 2. biomechanical variable: FSI (femur strength index).
Results: It can be expected with the probability of 0.95 (95%) that 
a mean value (μ) in the female population will be: for α angle from 
the interval (0.932; 1.291); for θ angle from the interval (124.929; 
125.323); and for HAL from the interval (104.642; 105.102). Bio-
mechanically adverse value of angle α > 6.869o can be expected 
in 10%; extremely adverse value of angle α > 12.3o in 1%; biome-
chanically adverse value of angle θ > 129.405o in 20%; extremely 
adverse value of angle θ > 132.290o in 10%; biomechanically ad-
verse length of HAL > 109.930 mm in 20%; extremely adverse 
length of HAL > 113.015 mm in 10%.
Conclusions: Conclusion. 1. Geometric variables of the proxi-
mal femur should be also measured in all patients with osteope-
nia and osteoporosis. 2. The patients at high risk of femoral neck 
fractures by fall could be diagnosed also according to the finding 
of biomechanically adverse configuration of the proximal femur. 
3. These patients should be treated, except the drug therapy, with 
special car: wearing a hip protector, kinesitherapy to remove the 
muscular dysbalance in the mm. coxae area. 4. As the geometric 
variables, including α angle, θ angle, and HAL, are given by an 
anatomical shape of proximal femur, genetically conditioned in 
each individual, osteoporosis cannot influence these parameters. 
Therefore, we consider our random sample of Slovak women 
with osteopenia, osteoporosis and women with risk factors to be 
a representative sample from the Slovak population, suitable for 
determination the expected frequency of geometric variables of 
proximal femur in the Slovak female population. 
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P580 - VOLUMETRIC DXA (VXA) IMPROVES  
PREDICTION OF FEMORAL STRENGTH BY DXA BMD
K. Ramamurthi 1,*, O. Ahmad 2, R. H. Taylor 2, K. Engelke 3, K. E. 
Wilson 1, E. J. Thrall 4, B. J. Roberts 4, M. L. Bouxsein 4

1Hologic, Inc, Bedford, 2CISST ERC and Dept. CS., Johns Hop-
kins University, Baltimore, 4Orthopedic Surgery, Beth Israel Dea-
coness Medical Center / Harvard Medical School, Boston, United 
States, 3Institute of Medical Physics, University of Erlangen, Er-
langen, Germany

Aims: Whereas measurement of areal BMD (aBMD) by DXA 
is the current gold standard for diagnosis of osteoporosis, it has 
limitations with regard to fracture risk prediction, as up to half of 
fractures occur in individuals who are not osteoporotic by DXA-
based criteria. Volumetric DXA (VXA) is a new technique that 
uses DXA at four angles to reconstruct the three dimensional 
shape and density of the proximal femur. We investigated wheth-
er parameters of femoral structure as assessed by VXA, would 
improve the prediction of femoral strength provided by aBMD.
Methods: We obtained 55 human cadaveric femurs (31 F and 
24 M, aged 74.5±8.3 yr, range 51 to 95 yrs) with no evidence of 
prior fracture or metastatic lesions. We measured femoral neck 
(FN), trochanteric (TR) and total aBMD, plus indices of femoral 
structure by VXA at the narrowest region of the femoral neck 
(NN) and at the trochanteric region (as defined by the IT region 
of HSA). VXA-derived structural parameters included cross sec-
tional area, cross sectional area of bone (CSAb), the minimum, 
maximum, and polar cross sectional moments of inertia (CSMI), 
the section modulus (Z), and volumetric BMD (vBMD). Femora 
were mechanically tested to failure in a sideways fall configura-
tion. We used bivariate and stepwise regression analyses to deter-
mine predictors of femoral failure load.
Results: Femoral aBMD and VXA-derived FN CSAb, IT CSAb, IT 
CSMIpolar, IT CSMImin and IT Z were all strongly correlated with 
femoral strength (r=0.82 to 0.86). When VXA parameters were 
added to FN aBMD in stepwise regression, VXA IT Z and VXA 
IT CSMIpolar significantly increased the correlation from r=0.83 
to r=0.90. Similar results were observed with the combination of 
TR aBMD or total aBMD and VXA parameters.
Conclusions: These data demonstrate that VXA structural pa-
rameters increase the prediction of femoral strength over aBMD 
alone, and provide strong rationale for exploring these and other 
three dimensional structural parameters derived from VXA anal-
yses.
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P581 - MECHANICAL LOADING MODULATES THE  
RELATIONSHIP BETWEEN AREAL BMD AND BONE 
STRUCTURE
A. K. O. Wong 1,*, K. A. Beattie 2, 3, C. E. Webber 4, D. Inglis 5, C. 
Gordon 6, A. Cheung 7, A. Papaioannou 3, J. D. Adachi 3 and Ca-
Mos Research Group
1Medical Sciences, 2Rehabilitation Sciences, 3Medicine, 6Nuclear 
Medicine, McMaster University, 4Hamilton Health Sciences, 5Te-
neos Software Inc., Hamilton, 7Osteoporosis Program, UHN, To-
ronto, Canada

Aims: 1) To examine proportion of bone structure & volumet-
ric density at peripheral sites explained by variation in axial areal 
(a) bone mineral density (BMD); 2) to examine how weight-bear-
ing, functional capacity and anthropometric measurements con-
tribute to these relationships.
Methods: Women aged ≥50 years from the Hamilton Canadian 
Multicentre Osteoporosis Study (CaMos) had scans of the total 
hip and lumbar spine on dual-energy X-ray absorptiometry scan-
ner, and scans of the ultradistal tibia and radius on high-reso-
lution peripheral quantitative computed tomography to provide 
measures: cortical thickness (Ct.Th), trabecular separation (Tb.
Sp) and volumetric BMD (vBMD). Fragility fracture data was col-
lected during visit. Timed up-and-go (TUG) and grip strength 
tests were run. A multivariate linear regression analysis exam-
ined the influence of functional capacity measures, age, and body 
mass index (BMI) on how aBMD related to bone structure and 
vBMD. Paired Student’s t-test evaluated differences in correlation 
strength between peripheral sites and between axial aBMD sites. 
Statistics were evaluated at 95% confidence level.
Results: 54 women mean age: 71.5±8.5 years, BMI: 28.2±6.1 kg/
m2 were studied. Of these, 33.3% sustained a fragility fracture 
during 10-year follow-up. Mean aBMD T-scores: -1.27±0.75 at 
the total hip, -0.61±1.12 at the lumbar spine; vBMD: 284.8±56.2 
HA/cm3, Tb.Sp: 0.508±0.187 mm, and C.Th: 0.682±0.187 mm. 
The ultradistal tibia had a higher C.Th, but lower vBMD than the 
radius. No differences in anthropometrics, bone density or struc-
ture were identified between fracture and non-fractured groups. 
Bone structure correlated weakly with anthropometrics and 
functional capacity scores. Small correlations between aBMD 
and peripheral bone structural measures were modulated by grip 
strength, TUG times, and age (Table I). Correlations between 
aBMD and bone measures at the weight-bearing tibia were larger 
than at the non-weight-bearing radius (p=0.010). aBMD-bone 
structure relationships differed between the total hip and lumbar 
spine (p=0.003).

Conclusions: Anthropometrics and functional capacity meas-
ures may provide more information regarding bone health reflec-
tive of bone structure. How well aBMD relates to bone structure 
and vBMD depends on loading at the site in question as well as 
the amount of trabecular versus cortical bone.
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P582 - THE CORRELATION BETWEEN HEEL STIFFNESS 
INDEX CALCULATED BY QUS AND TOTAL BODY  
BMD ASSESSED BY DXA IN CHINESE CHILDREN AND 
ADOLESCENTS
H. Xu 1,*, Q. L. Wu 2, J. Xiang 3, Q. Zhou 4

1Dept. of Nuclear Medicine, The First Hospital of Jinan Univer-
sity, 2Medical College of Jinan University, Guangzhou, 3Jiaxing 
First Hospital, Jiaxing, 4GE Healthcare, Shanghai, China

Aims: Few studies have shown comparison data between quan-
titative ultrasound (QUS) and dual-energy X-ray absorptiometry 
(DXA) in children and adolescents. This study was aimed to as-
sess the correlations between heel stiffness index (SI) calculated 
by QUS and total body bone mineral density (BMD) and bone 
mineral content (BMC) measured by DXA in Chinese children 
and adolescents.
Methods: We measured the total body BMD and BMC using 
DXA (GE Lunar Prodigy), and speed of sound (SOS), broadband 
ultrasound attenuation (BUA), and a calculated SI of the left os 
calcis using QUS (GE Lunar Achilles Express) in 389 healthy Chi-
nese school children and adolescents aged 5 –19 years. The short-
term precision for DXA was 0.5% for total body BMD. The preci-
sion for QUS was 1.8% for SI, 2.9% for BUA and 0.4% for SOS. 
Pearson’s correlation coefficients (r) were calculated to assess the 
possible correlations between the SI calculated by QUS and total 
body BMD and BMC by DXA.
Results: There are significantly positive correlations between 
SI of the left os calcis and total body BMD(r=0.736, p<0.0001, 
n=389), BMC (r=0.731, p<0.0001, n=389). For female group, SI 
of the left os calcis significantly correlated with total body BMD 
(r=0.729, p<0.0001, n=234) and BMC(r=0.715, p<0.0001, n=234). 
For male group, SI of the left os calcis significantly correlated with 
total body BMD (r=0.731, p<0.0001, n=155) and BMC(r=0.712, 
p<0.0001, n=155).
Conclusions: QUS bone densitometry is a useful measuring 
method showing the physiological bone development in child-
hood and adolescence.
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P583 - THE CORRELATION BETWEEN SERUM GHRELIN 
LEVELS AND BODY COMPOSITION IN PREMENOPAU-
SAL WOMEN WITH DIFFERENT THYROID FUNCTIONAL 
STATUS
H. Xu 1,*, Q. L. Wu 2, T. Ye 1

1Dept. of Nuclear Medicine, The Affiliated Hospital of Jinan Uni-
versity, 2Medical College of Jinan University, Guangzhou, China

Aims: To investigate the relationship between serum ghrelin lev-
els and body composition including bone mineral content (BMC), 

fat mass(FM) and lean mass(LM) measured by dual-energy X-ray 
absorptiometry (DXA) in premenopausal women with different 
thyroid functional status.
Methods: We measured the serum ghrelin levels by radioimmu-
noassay (RIA), the serum levels of free triiodothyronine (FT3), 
free thyroxine (FT4) and thyroid-stimulating hormone (sTSH) by 
chemiluminescence immune assay, and total body composition 
including total BMC, total FM and LM was measured by DXA 
(GE LUNAR Prodigy) in 71 premenopausal women with differ-
ent thyroid functional status (33 hyperthyroidism, 18 hypothy-
roidism and 20 normal subjects).
Results: (1) The levels of serum ghrelin in patients with hyper-
thyroidism were significantly lower than those in patients with 
hypothyroidism (p<0.001) and normal subjects (p<0.001), but 
the serum ghrelin levels in patients with hypothyroidism pa-
tients were similar to those in normal subjects (p>0.05). The 
serum ghrelin levels were negatively correlated with FT3 (r=-
0.318, p<0.01, n=71) and FT4 (r=-0.350, p<0.01, n=71), posi-
tively correlated with serum sTSH (r=0.281, p<0.05, n=71). 
(2) The serum ghrelin levels in 71 premenopausal women with 
different thyroid functional status positively correlate with 
the total BMC (r=0. 284, p<0.05, n=71), the total LM(r=0.259, 
p<0.05, n=71), and did not correlate with total FM (p>0.05). (3) 
The levels serum ghrelin in 71 premenopausal women with dif-
ferent thyroid functional status positively correlate with trunk 
BMC (r=0.263, p<0.05, n=71) and trunk LM (r=0.334, p<0.05, 
n=71), not with the trunk FM(p>0.05), and did not correlate 
with the BMC, LM and FM in the upper limb and lower limb 
(p>0.05).
Conclusions: The serum ghrelin levels in the premenopausal 
women with different thyroid functional status correlate with the 
total BMC and LM. The mechanism among them is still for fur-
ther study.
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P584 - STANDARDIZATION OF QUS IN JAPAN
K. Yoh 1,*, T. Miki 2, H. Kishimoto 3, T. Ootani 4, K. Yamazaki 5, M. 
Matsukawa 4, M. Fukunaga 6 and The QUS standardization com-
mittee of Japan Osteoporosis Association
1Orthopedics, Sasayama Hospital, Hyogo College of Medicine, 
Sasayama, 2Osaka Municipal University, Osaka, 3Orthopedics, 
Sanin Rousai Hospital, Yonago, 4Dousisya University, Kyoto, 5Or-
thopedics, Hamamatu Medical College, Hamamatu, 6Kawasaki 
College of Medicine, Kurasiki, Japan

Aims: QUS (Quantitative Ultrasound) is one of the bone density 
measuring method which spread widely in Japan as a noninva-
sive bone density measurement Since the value of QUS was not 
standardized, depending on each model, big variation arose in 
diagnostic criteria. The QUS standardization committee by the 
Japanese osteoporosis society was started at in 2007. The aim of 
the committee was examined whether unification and standardi-
zation of QUS would be possible. This study was aimed at making 
the formula to calculate the value of standardized QUS by meas-
uring many objects simultaneously under the same conditions 
using 6 different kinds of popular QUS machine .
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Methods: SOS (Speed of Sound) and BUA(Broadband Ultrasound 
attenuation) are used as a primary parameter. There is no phantom 
common to each model till the present. The measurement accuracy 
and reproducibility of each model were examined using the phan-
tom of CM200 (Furuno Co. Ltd. Japan). 6 models of QUS machines 
were used to measure simultaneously to the volunteer subjects (142 
men and 139 women). It asked for the relationship among these 
measurements for seeking the conversion formula to have the 
standardized SOS (s-SOS)and standardized BUA(s-BUA).
Results: From phantom study, %CV were 0.035% to 0.338% .This 
showed each machine had good reproducibility . The correlation 
between each model was 0.88 from 0.75. In subject age distribu-
tion, man and woman were able to get the almost equal object 
from 20 years-old to 80 years-old. 20 years-old to 30 years old is 
the peak of the bone density also with man and woman, and the 
value of SOS fell with aging. From 50 years old, the grade of the 
fall rose in woman. Inclination of a fall in each machine to aging 
was similar. The average value showed that it was possible to cal-
culate s-SOS and s-BUA. 

AOS100 s-SOS=1.18xSOS-307.95 AOS-100  s-BUA=0.6666BUA 
+ 34.682 

CM200 s-SOS=0.86xSOS+220.24
A1000 s-SOS=0.79xSOS+298.00  A-1000 s-BUA=0.8906 BUA-

19.469
UBIS5000.s-SOS=1.03xSOS+3.64 UBIS5000 s-BUA=2.2778 

BUA-63.666
Benus s-SOS=1.40xSOS-636.67
Mineriser s-SOS=2.00xSOS-1504.74 Minerisers-BUA=0.7472 

BUA+24.230
Conclusions: s-SOS and s-BUA were able to be calculated. Even 
if it measures from which model by using these conversion types, 
the value of standardized QUS can be acquired.
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P585 - BONE DENSITY CONSEQUENCES OF THE  
DECISION TO INITIATE AND COMPLY WITH THERAPY 
FOR OSTEOPOROSIS
R. Yood 1, 2,*, S. Andrade 2, K. Mazor 2, H. Fouyazi 2, W. Chan 3, 
K. Kahler 3

1Rheumatology, Fallon Clinic, 2Rheumatology, Meyers Primary 
Care Institute, Worcester, 3Novartis Pharmaceuticals Corpora-
tion, E. Hanover, United States

Aims: There are many effective osteoporosis (OP) medications 
with a variety of dosing intervals and delivery options, but even 
when diagnosed, osteoporosis is often undertreated. We sought to 
evaluate the bone density consequences of the decision to initiate 
therapy and the number of days on therapy in the first year after 
diagnosis.
Methods: We identified 243 women who received a dual energy 
x-ray absorptiometry (DXA) evaluation and fulfilled WHO cri-
teria for OP. Patients were excluded if they received OP prescrip-
tion medications in the prior 6 months. One year later, patients 
were asked to return for follow-up DXA. Administrative elec-
tronic health records were used to identify prescription drug use 
and health care utilization.

Results: 138 of the 243 women (57%) initiated pharmacologic 
therapy for OP during the year after the initial DXA. 144 re-
turned for a follow-up DXA after 1 year. For those women with 
> 66% days on therapy, the mean annual change in spine BMD 
was 4.5% compared with 1.9% for those with<66% and 1.0% for 
those not receiving OP therapy (p<0.001). For those women with 
> 66% days on therapy, the mean change in hip BMD was 2.3% 
compared with 0.2% for those with<66% and -0.7% for those not 
receiving OP therapy (p<0.001).
Conclusions: We found significant bone density consequences of 
the decision to initiate and comply with therapy in the first year 
after diagnosis of osteoporosis. Improvement in both initiation 
rates of treatment as well as compliance are needed in order to 
reduce the frequency of osteoporotic fractures.
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P586 - HOW WELL DO RHEUMALOTOGISTS MEET  
PATIENTS’ EXPECTATIONS?
X. Grapton 1,*, D. Leclere 2, L. Poulain 3, P. Lemesle 4, P. Renard 5 on 
behalf of Rhuma Creer 92
1Private practice, Colombes, 2Private practice, Suresnes, 3Private 
practice, La Garenne Colombes, 4Private practice, Asnieres sur 
Seine, 5Private practice, Courbevoie, France

Aims: To determine whether patients’ assessment of pain match-
es that of their rheumatologists in private practice.
Methods: Two studies were conducted in parallel, one in patients 
with pain and one in rheumatologists. Patients anonymously 
completed a questionnaire on expression of pain, its psychologi-
cal repercussions, and expectations regarding rheumatologists. 
Rheumatologists answered a questionnaire designed to assess the 
patient’s representation of his or her pain.
Results: A total of 208 patients took part (mean age 61; 75% 
women). The average visual analog scale score was 5.3 and all 
rheumatological illnesses were represented. Fifteen rheumatolo-
gists (mean age 51; 8 women) participated. Patients considered 
their descriptions of the pain (site, intensity, duration, type) to 
be precise, but the rheumatologists did not. Physical handicap 
was deemed more important than pain (by 55% of patients and 
57% of rheumatologists). Physical pain was considered worse 
than mental suffering (by 55% of patients versus 83% of rheu-
matologists), and rheumatologists considered they were suffi-
ciently aware of physical pain in 60% of cases, although it was 
only expressed in 58% of cases. Underestimation of pain were 
noted in 45% of patients. Withdrawal and distress were noted 
in nearly one third of patients; rheumatologists were aware of 
this in 90% of cases. One third of patients managed their pain 
by self-medication, which the rheumatologists considered le-
gitimate; one third of patients delayed seeking medical advice, 
which the rheumatologists deemed regrettable. Patients expected 
from their rheumatologist, in order of importance, relief, a sym-
pathetic ear, diagnosis, complementary examinations, comfort, 
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compassion, advice, prevention. Faced with these expectations, 
rheumatologists provided in order of importance: relief, diag-
nosis, a sympathetic ear, advice, complementary examinations, 
comfort, prevention, compassion.
Conclusions: Rheumatologists respond perfectly to their pa-
tients’ priorities and take note of their requests, whence the pa-
tient satisfaction index of 67%.
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P587 - PATIENT SELF-ASSESSMENT OF PAIN IN  
RHEUMATOLOGY
X. Grapton 1,*, D. Leclere 2, L. Poulain 3, P. Lemesle 4, P. Renard 5 on 
behalf of Rhuma Creer 92
1Private practice, Colombes, 2Private practice, Suresnes, 3Private 
practice, La Garenne Colombes, 4Private practice, Asnieres sur 
Seine, 5Private practice, Courbevoie, France

Aims: As pain is the main reason patients consult a rheumatolo-
gist, this survey investigated the patient’s behavior in the face of 
suffering (expression, psychological and social repercussions, 
what is expected of the rheumatologist).
Methods: An anonymous questionnaire for patients was made 
available in the waiting rooms of rheumatologists in private prac-
tice.
Results: Of the 208 patients (mean age 61) who completed the 
questionnaire, 75% were women. Average visual analog scale 
score was 5.3 (range 2 to 10) and all diseases seen in rheumatol-
ogy practice were represented. 90% of patients raised the prob-
lem of pain straight away and most (62%) sought to attract the 
rheumatologist’s attention through their comments or attitude, 
in expectation of a response. Most patients considered they were 
sufficiently precise in describing the site, type, duration, and 
intensity of pain. Pain was described as exhausting in 91% of 
cases, agonizing in 36%, and depressing in 33%. Over half (53%) 
of patients considered that the limitation of their activities was 
more important than the pain itself, and this was psychologi-
cally disruptive in 58% of cases. Pain modified character (60% 
of cases), especially before age 50, and had social and familial 
repercussions in 50% of cases. In reacting to pain, 64% of pa-
tients practiced self-control (more significant among men), 45% 
played it down, 45% denied it, and 30% rebelled against it. In 
managing pain, 58% of patients quickly sought medical advice, 
30% self-medicated, 30% waited for spontaneous improvement, 
and 13% sought alternative medicine solutions. Patients’ percep-
tion of pain was influenced by age in nearly half of cases, and 
in one quarter of cases by a history of pain, social context, or 
character, but not by sex. Patients expected their rheumatolo-
gists to listen and to provide relief, but not to show compassion, 
to comfort, or to provide preventive measures. Patients generally 
regarded the rheumatologist’s willingness to listen to their de-
scriptions of physical and psychological suffering as satisfactory, 
but when this was not so patients considered that the rheuma-
tologist lacked time or was overworked.
Conclusions: Patients consult a rheumatologist because of pain, 
which is tiring and distressing, but the accompanying handicap 
has an even greater impact, whence the psychological repercus-

sions. Patients expect rheumatologists to listen and to provide re-
lief, and expressed satisfaction with their management of pain.
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P588 - HIP BONE MASS AT 4 YEARS IS PREDICTED BY 
CALCIUM INTAKE AND PHYSICAL ACTIVITY
L. Goodfellow 1, S. Crozier 1, Z. Cole 1, E. Dennison 1, N. Wareham 

2, U. Ekelund 2, C. Cooper 1, N. C. Harvey 1,*, S. Robinson 1, H. 
Inskip 1

1MRC Epidemiology Resource Centre, University of Southamp-
ton, Southampton, 2MRC Epidemiology Unit, University of Cam-
bridge, Cambridge, United Kingdom

Aims: To investigate the cross sectional relationships between 
childhood physical activity (PA), dietary calcium intake and bone 
mineral.
Methods: Children were recruited at 4 years old from the South-
ampton Women’s Survey. They underwent measurement of bone 
mass by DXA (Hologic). Physical activity was assessed by acceler-
ometry (Actiheart, Cambridge Neurotechnology Ltd, Cambridge, 
UK) for 7 continuous days.
Results: 422 children (212 boys) took part. After adjusting for 
gender, daily mean time (min/day) spent in moderate to very 
vigorous activity (MVPA) was positively related to hip bone 
area (R2=3%,p<0.001), mineral content (R2=4%,p<0.001), min-
eral density (R2=3%,p=0.001) and estimated volumetric density 
(R2=2%,p=0.01). Mean daily calcium intake positively predicted 
bone indices (R2=9%,p=0.002 with BMC) in those with a low 
calcium intake (<800 mg/day), but there was a much attenuated 
relationship in those above this threshold (R2=0.6%,p=0.229 with 
BMC). The relationships between MVPA and bone indices were 
stronger when calcium intake was above compared with below 
800mg/day (For BMC and MVPA, R2=2%,p=0.121 below and 
R2=5%,p<0.001 above).
Conclusions: These results suggest that adequate calcium intake 
may be required for optimal action of physical activity on bone 
development and that improving levels of physical activity and 
calcium intake in childhood may help to optimise accrual of bone 
mass.
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P589 - CHILDHOOD PHYSICAL ACTIVITY IS PREDICTED 
BY MATERNAL PHYSICAL ACTIVITY AND IS INVERSELY 
ASSOCIATED WITH FAT MASS AT 4 YEARS OLD
N. C. Harvey 1,*, L. Goodfellow 1, M. Kim 1, Z. Cole 1, E. Den-
nison 1, H. Inskip 1, K. Godfrey 1, N. Wareham 2, U. Ekelund 2, C. 
Cooper 1

1MRC Epidemiology Resource Centre, University of Southamp-
ton, Southampton, 2MRC Epidemiology Unit, University of Cam-
bridge, Cambridge, United Kingdom

Aims: To use an ongoing birth cohort to examine the cross sec-
tional relationships between maternal and childhood physical ac-
tivity (PA) and childhood body composition.
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Methods: Children were recruited at 4 years old from the South-
ampton Women’s Survey. They underwent measurement of bone 
mass by DXA (Hologic Discovery). Physical activity was assessed 
in mother and child simultaneously by accelerometry (Actiheart, 
Cambridge Neurotechnology Ltd, Cambridge, UK) for 7 continu-
ous days.
Results: 352 children (173 boys) took part. PA (counts per minute) 
was categorised according to cut-offs defined from pilot data. Af-
ter adjusting for gender, daily mean time in very vigorous activ-
ity (VVPA) was negatively related to total (r=-0.15,p=0.004) and 
percentage fat (r=-0.18,p=0.001) and positively to percentage lean 
(r=0.18,p=0.001). Maternal mean daily time spent inactive posi-
tively predicted sedentary time in male offspring (r=0.18,p=0.02); 
in contrast maternal vigorous activity predicted vigorous activity 
in the female offspring (r=0.16,p=0.027).
Conclusions: Mean daily time spent in VVA was associated with 
lower total and percentage fat at age 4 years. It appeared that girls 
tended to take high levels of PA with their mothers; in contrast 
vigorous activity in boys seemed less dependent on maternal PA. 
These findings suggest that increasing levels of PA may help to 
reduce childhood obesity, and that maternal behavioural patterns 
may be important.

Disclosure of Interest: None Declared

P590 - VITAMIN D DEFICIENCY IS ASSOCIATED WITH A 
LOWER PEAK EXPIRATORY FLOW RATE
P. Lips 1,*, D. J. Deeg 2, N. M. van Schoor 2

1Endocrinology/ Internal Medicine, VU University Medical 
Center, 2EMGO Institute, VU University Medical Center, Am-
sterdam, Netherlands

Aims: To examine whether serum 25-hydroxyvitamin D 
(25(OH)D) is associated with peak expiratory flow rate (PEFR). 
A low PEFR could predispose to respiratory infection.
Methods: Data from the Longitudinal Aging Study Amster-
dam were used, including men and women of 65 years and old-
er (n=1287). Serum 25(OH)D was assessed by a protein binding 
assay (Nichols) in 1995/6. Pulmonary function was measured by 
PEFR in 1995/6 and 1998/9. PEFR is the maximum rate of flow 
of air expelled during a forced expiration (l/min). The maximum 
score of three tests was taken in the analyses.
Results: Serum 25(OH)D was lower than 25 nmol/l in 11.3% 
of the population, between 25 and 50 nmol/l in 37.1%, and be-
tween 50 and 75 nmol/l in 34.0% of the subjects. An interaction 
effect with sex was found. In the cross-sectional analyses, men 
having serum 25(OH)D levels below 25 nmol/l had significantly 
lower PEFR (β=-59.9 l/min; p=0.001) as compared with men hav-
ing serum 25(OH)D≥75 nmol/l after adjustment for age, season 
of blood collection, education, body mass index, smoking and 
chronic obstructive pulmonary disease. Women having serum 
25(OH)D levels below 25 nmol/l had significantly lower PEFR 
as compared to women having serum 25(OH)D≥75 nmol/l (β=-
31.9; p=0.022). In the longitudinal analyses, after adjustment for 
baseline peak flow and other confounders, a significantly lower 
expiratory peak flow rate was observed in men having serum 
25(OH)D levels below 25 nmol/l (β=-39.9; p=0.006) and be-

tween 25-50 nmol/l (β=-20.6; p=0.024) as compared with serum 
25(OH)D≥75 nmol/l. No significant associations were found in 
women in the multivariable longitudinal analyses.
Conclusions: Serum 25(OH)D levels below 25 nmol/l are associ-
ated with lower PEFR, especially in men. In this way vitamin D 
deficiency may increase the risk for respiratory infections.
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P591 - OSTEOPOROSIS TREATMENT IN  
IMMOVILIZATED PATIENTS IN PRIMARY CARE OF 
SPAIN
M. C. López Silva 1,*, M. Sánchez de Enciso Ruiz 1, E. Vazquez 
Seijas 1, C. Rodriguez Fernandez 1, M. F. Villar Rodriguez 1, M. 
López Novo 1, C. Feito Bueno 1, J. C. Prados Moreno 2

1Primary Care, SERGAS, Lugo, 2Social Services and Health, 
Council of Βnzos, Βnzos, Spain

Aims: 1. - To know the epidemiologic characteristics of the pa-
tients immobilized in Primary Care. 

2. - To know the pharmacological treatment for the osteoporo-
sis in patients immobilized. 
Methods: All the patients were included that consisted in the 
program of having immobilized of 5 consultations of primary at-
tention of Lugo (Spain) and that they accepted to participate in 
the study, during the period understood among the months of 
September from the 2009 to January of the 2010. To all the par-
ticipants they were applied a questionnaire of collection of data 
designed to such an effect that included so much pharmacological 
aspects as of (to put something).
Results: It is a sample of 95 people, with a mean age of 84.7 (+ / 
- 17.9) years, being 75.8% females and 24.2% males. Las main im-
mobilization causes are, the dementia (54.7% of the cases), stroke 
(27.4%) and Parkinson disease (% 16.8%). The mean of the drugs 
used by the total of the sample was of 10.7 (+ / - 5.0) and the unit/
dose/day of 8.1 (+ / - 3.4). They were scheduled for osteoporo-
sis treatment the 23.2% of the cases, being the therapeutic group 
more used in these patients the calcium associated to vitamin D 
(95.5%), followed by the drugs builds healthy bone (31.8%). Of 
the total of the patients treated for the osteoporosis the 72.7% 
received it in monotherapy (68.2% calcium associated to vitamin 
D and 4.6% drugs builds healthy bone) and 27.2% together.
Conclusions: 1. The main immobilization cause is the dementia, 
followed for stroke and Parkinson disease. 

2. 1 of each 4 immobilized persons receive treatment for the 
osteoporosis. 

3. The drug more used to treat the osteoporosis in the immo-
bilized patients it is the calcium associated to vitamin D. 

Disclosure of Interest: None Declared



S 246 Osteoporos Int (2010) 21:[Suppl1]S25–S388

1 C

P592 - OSTEOARTHRITIS-QUALITY OF LIFE ISSUE
Z. Macejova 1,*

1III. internal clinic, University Hospital, Kosice, Slovakia

Aims: Osteoarthritis (OA) is the most common arthritis in adults, 
typically involved hands, knees, hips and spine. The risk of OA in-
creases with age. Osteoarthritis cause pain, limitations of daily liv-
ing activities and impact health- related quality of life (HRQoL).
Methods: Measuring quality of life is important for clinicians to 
determine the efficacy of treatment. Numerous instruments are 
currently available for measuring different aspects of HRQoL. 
The World Health Organization QOL group has identified and 
recommended five broad dimensions – physical and psychologi-
cal health, social relationship perception, functional and well-be-
ing – which should be included in a generic quality of life instru-
ment. Generic instruments cover a broad range of dimensions 
and allow comparisons between different groups of patients. Dis-
ease-specific instruments are specially designed for a particular 
disease. The most commonly used instruments for patients with 
OA are: Short Form 36-item Health Status Questionnaire- SF-
36, Western Ontario and McMaster Universities Osteoarthritis 
Index –WOMAC, Stanford Health Assessment Questionnaire 
–HAQ, Arthritis Impact Measurement scales 2 –AIMS2, Notting-
ham Health Profile – NHP, Groningen Activity Restriction Scale 
– GARS and Visual Analog Scale-VAS. 
Results: WOMAC has been widely used in clinical trials, can 
measure patient quality of life, response to treatment, prediction 
and treatment outcomes. SF-36 provides an 8-scale evaluation 
of physical and mental quality of life based on 36 questions. Al-
though SF-36 is not specific to OA is widely used to guide OA 
treatment in clinical trials. HAQ tends to be applied more to 
rheumatoid arthritis then OA. The advantage of WOMAC and 
HAQ is that as self-administered instruments are simple to com-
plete. The SF-36 requires administration by clinician, therefore is 
more frequently used in clinical trials. 
Conclusions: WOMAC, the SF-36 and HAQ represent integrated 
instruments aimed at bringing together multiple quality of life-
related domains in patients with osteoarthritis. 
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P593 - ASSOCIATION BETWEEN PARITY AND BONE 
MINERAL DENSITY IN A POPULATION STUDY
J. H. Magnus 1,*, D. L. Broussard 1

1Tulane University School of Public Health, New Orleans, United 
States

Aims: The scientific literature is inconclusive related to a poten-
tial relationship between parity and bone mineral density (BMD). 
The aim of the current study is to explore the association between 
parity and BMD in a multi-ethnic sample of U.S. women.
Methods: NHANES III data from 5,662 Black, Hispanic, and 
White women were analyzed. Multiple linear & logistic regres-
sion models examined the parity-BMD association while control-
ling for the effects of potential confounding factors.
Results: Simple linear regression showed a statistically significant 
association between parity and BMD (p<0.0001). A test of the 

crude relationship between parity and total hip BMD indicated 
that nulliparous women and women with 1-2 live births had a 
higher BMD than women with 5-10 live births. However, after 
controlling for the effects of other risk factors, two statistically 
significant interactions emerged; one between parity and educa-
tion (p=0.001) and a second between current cigarette smoking 
and menopausal status (p=0.02). The interaction between meno-
pausal status and current smoking suggested that a relationship 
between smoking and BMD exists only among postmenopausal 
women. Multiple linear regression analysis results suggested that 
highly parous, well-educated women had lower levels of BMD. 
Slightly more than 50% of the variation in total hip BMD values 
was attributable to the risk factors and interaction terms includ-
ed in the multiple linear regression model. In multiple logistic 
regression analyses, parity did not distinguish between low and 
normal BMD regardless of menopausal status.
Conclusions: The association between BMD and parity was valu-
ated while considering the influences of several traditional risk 
factors for low BMD as well as other reproductive, menstrual, and 
menopausal factors likely to influence level of BMD. An interac-
tion between parity and education in the multiple linear regres-
sion results did suggest that well-educated, highly parous women 
have a lower BMD than less educated women with fewer live 
births. Any connection between parity and BMD may be due to 
their interconnectedness with other highly relevant risk factors. 
The current study provides additional evidence of no association 
between parity and BMD. 
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P594 - BONE MINERAL DENSITY AND SELF-REPORTED 
RHEUMATOID ARTHRITIS IN A MULTIETHNIC ADULT 
POPULATION
J. Magnus 1,*, M. K. Doyle 2, S. K. Srivastav 2

1Community Health Sciences, 2Tulane University School of Pub-
lic Health, New Orleans, United States

Aims: Patients with Rheumatoid Arthritis (RA) often have de-
bilitating osteoporosis. In the general population self-report of 
RA is frequent. The aim of the current study was to see if subjects 
self-reporting RA have low bone mineral density (BMD) when 
adjusting for relevant risk factors.
Methods: Chi square tests and analysis of variance procedures 
were used to compare those self-reporting RA with the rest of 
the sample. Predictive models for BMD were developed using 
multiple logistic regression analysis, backward regression pro-
cedure, for the full sample and gender stratified, in SAS version 
9.1.
Results: Among the 10,045 in the study sample, the 689 subjects 
self-reporting RA were significantly more likely to be female, 
older, have lower BMD, less education, higher BMI, higher CRP, 
self-report stroke and self-report fracture. Using backward re-
gression analysis significant predictors of BMD in females were 
alcohol, BMI, race, education level, self-reported fracture, age, 
and marital status. The model explained 69.0% variability in BMD 
(F=1099.72, p<.0001). Significant predictors of BMD in males are 
BMI, CRP, race, education level, self- reported fracture, age, mari-
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tal status, and physical activity. The model explained 58.3% vari-
ability in BMD (F=616.93, p<.0001).
Conclusions: In a large multiethnic population self-reporting 
RA was not associated with low BMD. This information is of 
relevance to providers, in particular primary care practitioners. 
A self-reported diagnosis of RA would need to be verified prior 
to using this information when assessing who to screen for low 
BMD.
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P595 - DEFINING FRACTURE RISK IN WOMEN USING 
THE RECOMMENDATIONS FOR BONE MINERAL  
DENSITY (BMD) REPORTING IN CANADA
G. Ioannidis 1,*, A. Papaioannou 1, C. C. Kennedy 1, L. Pickard 1, K. 
S. Davison 2, J. P. Brown 2, W. P. Olszynski 3, D. A. Hanley 4, R. G. 
Josse 5, T. Anastassiades 6, J. C. Prior 7, D. Goltzman 8, J. D. Adachi 

1 and CaMos Research Group
1McMaster University, Hamilton, 2Laval University, Ste-Foy, 3Uni-
versity of Saskatchewan, Saskatoon, 4Calgary University, Calgary, 
5Toronto University, Toronto, 6Queen’s University, Kingston, 
7University of British Columbia, Vancouver, 8McGill University, 
Montreal, Canada

Aims: Using the guidelines for BMD reporting in Canada, we ex-
amined the fracture risk level of Canadians.
Methods: Canadian BMD reporting guidelines recommend BMD 
T-scores be combined with age and other risk factors for fracture 
to predict an individual’s 10-year absolute fracture risk. These risk 
factors include prior fragility fracture (FFX) and systemic gluco-
corticoid (GC) therapy of > 3 months. Using these risk factors, an 
individual’s 10 year absolute fracture risk may be classified into 
three risk zones; low (less than 10%), moderate (10 to 20%) and 
high risk (over 20%). Age and T-scores provide the foundation for 
the three risk zones and the presence of FFX or GC use increases 
risk to the next risk zone. With both additional factors, individu-
als should be classified in the high risk zone. Utilizing data from 
the Canadian Multicentre Osteoporosis Study (CaMos), an on-
going prospective population-based cohort study representing a 
stratified (age and sex) random sample of the Canadian popula-
tion and consisting of non-institutionalized individuals, we ex-
amined the actual distribution of Canadian women, 50 years of 
age and older, in the three fracture risk zones. Analyses classified 
individuals to each zone base on age and BMD alone; age, BMD 
and prior FFX; and age, BMD, prior FFX and GC use.
Results: A total of 4826 women with BMD scores were evalu-
ated. 27.7% (1265/4564) and 3.4% (154/4574) of individuals had 
a prior FFX or were taking GC, respectively. Based on age and 
BMD alone, 36.9% (1780/4826), 41.9% (2021/4826), and 21.2%, 
(1025/4826) of participants are at low, moderate and high risk 
for future fractures, respectively. The number of women at low, 
moderate and high risk changed to 31.2% (1426/4574), 35.0 
(1599/4574) and 33.9% (1549/4574) once the prior FFX risk 
factor was included and changed to 30.5% (1396/4574), 34.6% 
(1582/4574) and 34.9% (1597/4574) once both prior FFX and GC 
risk factors were included. For participants less than 60 years and 
for those 80 years of age and older, with all risk factors consid-

ered, 4.6% (56/1207) and 76.1% (236/310) of women were at high 
fracture risk, respectively. 
Conclusions: A simple and accurate ascertainment of an indi-
vidual’s fracture risk should facilitate appropriate osteoporo-
sis management. In the Canadian population, approximately 1 
in 3 women 50 years of age and older are at 20% or higher risk 
for developing fragility fractures over the next 10 years. Therapy 
should be considered for these women. 
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P596 - PRESCRIBING PATTERNS OF ANTI- 
OSTEOPOROTIC MEDICATIONS PRE AND POST  
ADMISSION FOR OSTEOPOROTIC TYPE FRACTURE TO 
A LARGE TEACHING HOSPITAL BETWEEN 2005-2008
B. McGowan 1,*, K. Bennett 2, M. Casey 3, J. Marry 3

2Pharmacology and Therapeutics, 1Trinity College Dublin, 3Os-
teoporosis and Bone Health Clinic, Medicine for the Elderly, St. 
James’s Hospital, Dublin, Ireland

Aims: To examine the prescribing of anti-osteoporotic medica-
tions pre and post hospital admission in patients with an oste-
oporotic type fracture. We also examined patient factors influenc-
ing the prescribing of these therapies.
Methods: We identified all patients aged 55 years and over ad-
mitted to one of the largest teaching hospitals in Ireland between 
2005 and 2008 with a fragility type fracture using the Hospital 
In-patient Enquiry system. This data was linked to prescribing 
data available through the HSE- Primary Care Reimbursement 
Services (PCRS). The HSE-PCRS is a means tested scheme for 
those under 70 years, but all-inclusive for those over 70 years. 
Prescribing data was linked 12 months before and after discharge, 
on 821 patients. Logistic regression analysis was used to examine 
the likelihood of prescription of anti-osteoporotic medication pre 
and post discharge in relation to age, gender, and type of frac-
ture.
Results: The prescribing of anti-osteoporosis treatment before 
fracture increased from 2.6% (95% CI 2.23,2.93%) in 2005 to 
10.6% (95% CI 9.32, 11.86.%) by 2008 while post fracture pre-
scribing increased from 11% (95% CI 9.64,12.36%) to 47% (95% 
CI 43.6, 50.3%). Bisphosphonates accounted for 79% of this pre-
scribing and teriparatide (PTH) a further 5%. For those admitted 
for fractures in 2007, post fracture prescribing was 31.8% (95% 
CI 28.66, 35.02%) at 12 months, but increased to 50.3% (95% 
CI 46.6, 53.9%) up to 24 months post fracture. The highest rate 
of prescribing post fracture was in the 65 – 69 compared to the 
55-59 year age group (OR =8.51 95%CI 1.75- 41.35). Females 
were twice as likely to be prescribed anti-osteoporosis medica-
tions post fracture than their male counterparts (OR =2.05 95% 
CI 1.27-9.16) and patients discharged in 2008 were significantly 
more likely to be treated than patients discharged in 2005 (OR 
=8.01 95% CI 4.55-14.09).
Conclusions: The proportion of patients being discharged on 
anti-osteoporotic treatment post fragility fracture has increased 
significantly since 2005. Secondary prophylaxis prescribing was 
more frequently associated with older age and female gender. 
This significant increase in the prescribing of anti-osteoporotic 
medications may be largely due to the introduction of an ortho-
geriatric ward round and osteoporosis clinic to the hospital in 
2005 where patients were actively encouraged to take treatments 
and whose compliance appeared to have improved after clinic fol-
low-up.
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P597 - WEIGHT CHANGE OVER THREE DECADES AND 
THE RISK OF HIP FRACTURE IN MEN – THE OSLO 
STUDY
H. E. Meyer 1, 2,*, J. A. Falch 2, L. L. Håheim 3, K. Holvik 2, A. J. 
Søgaard 2

1Department of General Practice and Community Medicine, Uni-
versity of Oslo, 2Division of Epidemiology, Norwegian Institute of 
Public Health, 3Norwegian Health Service Research Centre, Oslo, 
Norway

Aims: Low weight and weight loss is related to osteoporotic frac-
tures. We have previously reported that low weight in middle-
aged men and subsequent weight loss both were strongly and 
inversely related to BMD three decades later (1). The aim of this 
study was to assess how this translates into subsequent risk of hip 
fracture.
Methods: Of men born 1923-1932 initially examined in 1972-
1973 as part of the population-based Oslo Study, 5558 were re-
examined (defined as having a valid height and weight measure-
ment) in 2000-01. At both baseline and re-examination weight 
and height were measured. We used BMI (kg/m2) from the base-
line examination and weight change calculated as weight at the 
re-examination minus weight at the baseline examination. Hip 
fractures were identified in the participants by linkage to the hos-
pitals’ electronic patient administrative systems for the period 
2000-2007 by the unique personal identification code. A total of 
155 hip fractures were identified in the follow-up period after the 
re-examination in 2000-2001. Data were analysed by Cox propor-
tional hazards regression. Baseline BMI, weight change, smoking 
status and age were included as covariates in all analyses.
Results: BMI at the baseline examination was related to hip frac-
ture three to four decades later. Men in the lower quarter of BMI 
had a hazard ratio (HR) of hip fracture of 1.8 (95% CI 1.1 – 3.0) 
compared to men in the higher BMI quarter at baseline. Men who 
lost more than 5% of their body weight between the two screen-
ings had an HR of hip fracture of 2.1 (95% CI 1.3-3.4), compared 
to men who gained 10% or more in weight.
Conclusions: Low BMI in middle-aged men and weight loss dur-
ing the following three decades were both clearly related to the 
risk of future hip fracture.
References: (1) Meyer HE et al, Am J Epidem 2008;168:454
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P598 - THE SUCCESS OF A GENERAL SCHOOL-BASED 
PHYSICAL ACTIVITY INTERVENTION ON BONE  
MINERAL CONTENT DEPENDS ON PUBERTAL STAGE 
BUT NOT ON GENDER
U. Meyer 1,*, S. Kriemler 1, L. Zahner 1, J. J. Puder 2, R. Rizzoli 3

1Institute of Exercise and Health Sciences, University of Basel, 
Basel, 2Division of Endocrinology, Diabetes and Metabolism, 
University of Lausanne, Lausanne, 3Service of Bone Diseases, De-
partment of Rehabilitation and Geriatrics, University of Geneva, 
Geneva, Switzerland

Aims: We performed a randomised controlled trial in children of 
both gender and different pubertal stages to determine whether a 
school-based physical activity (PA) program during a full school-
year influences bone mineral content (BMC) and whether there 
are differences in response for boys and girls before and during 
puberty.
Methods: Twenty-eight 1st and 5th grade classes were cluster ran-
domised to an intervention (INT, 16 classes, n=297) and control 
(CON; 12 classes, n=205) group. The intervention consisted of a 
multi-component PA intervention including daily physical edu-
cation during a full school year. Each lesson was predetermined, 
included about ten minutes of jumping or strength training exer-
cises of various intensity and was the same for all children. Meas-
urements included anthropometry (height and weight), tanner 
stages (by self-assessment), PA (by accelerometry) and BMC for 
total body, femoral neck, total hip and lumbar spine using dual-
energy X-ray absorptiometry (DXA). Bone parameters were nor-
malized for gender and tanner stage (pre- vs. puberty). Analyses 
were performed by a regression model adjusted for gender, base-
line height, baseline weight, baseline PA, post-intervention tan-
ner stage, baseline BMC, and cluster. Researchers were blinded 
to group allocation. Children in the control group did not know 
about the intervention arm.
Results: 217 (57%) of 380 children who initially agreed to have 
DXA measurements had also post-intervention DXA and PA data. 
Mean age of prepubertal and pubertal children at baseline was 
9.0±2.1 and 11.2±0.6 years, respectively. 47/114 girls and 68/103 
boys were prepubertal at the end of the intervention. Compared 
to CON, children in INT showed statistically significant increases 
in BMC of total body (adjusted z-score differences: 0.123; 95%>CI 
0.035 to 0.212), femoral neck (0.155; 95%>CI 0.007 to 0.302), and 
lumbar spine (0.127; 95%>CI 0.026 to 0.228). Importantly, there 
was no gender*group, but a tanner*group interaction consistently 
favoring prepubertal children.
Conclusions: Our findings show that a general, but stringent 
school-based PA intervention can improve BMC in elementary 
school children. Pubertal stage, but not gender seems to deter-
mine bone sensitivity to physical activity loading.

Disclosure of Interest: None Declared

P599 - CORRELATION BETWEEN CALCIUM INTAKE AND 
BONE MINERAL DENSITY IN WHEELCHAIR ATHLETES
K. Miyahara 1,*, D. Wang 2, K. Ogino 2

1Faculty of Human Life Sciences, Mimasaka University, Tsuyama, 
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Aims: Exercise during younger years is widely recognized as 
being effective for increasing bone mass and preventing oste-
oporosis. However, many wheelchair-bound, physically disabled 
persons are at risk for lifestyle diseases such as osteoporosis and 
cardiovascular disorders, bringing about a decrease in their qual-
ity of life together with a decrease in physical activity. This study 
clarifies the correlation between nutrient intake and bone density 
among wheelchair athletes and examines countermeasures for 
preventing osteoporosis from the viewpoint of providing nutri-
tional support.
Methods: Body composition and bone density were measured by 
dual energy X-ray absorptiometry (DXA) in subjects consisting of 
28 wheelchair athletes. A survey was simultaneously conducted 
of nutrient intake and intake of various food groups using a food 
frequency questionnaire (FFQ). Dietary reference intakes for Jap-
anese were used as evaluation indices in the study of correlation 
with bone density.
Results: There were no significant differences in bone density of 
wheelchair athletes for age, type of sport and location of injury. 
A significant negative correlation (P<0.05) was observed between 
duration of disability and bone densities of the left and right legs, 
trunk, pelvis and total body density. An examination of the corre-
lation between calcium intake and bone densities by body region 
revealed a significant negative correlation between calcium intake 
and bone densities of the left and right legs as well as duration of 
disability (left leg: P<0.01, right leg: P<0.05). In addition, a sig-
nificant positive correlation was observed between calcium in-
take and right arm bone density (P<0.05). In comparison of bone 
density by dividing the subjects into a high calcium intake group 
and low calcium intake group based on the median value of calci-
um intake when adjusted by duration of disability, we found that 
bone density was increased with increased calcium intake, and a 
significant difference was observed for the right leg (P<0.05). 
Conclusions: since the arms play an important role when oper-
ating wheelchairs, calcium was determined to be an important 
factor in maintaining and improving bone density. On the other 
hand, leg bone density is unable to be maintained by calcium in-
take, and although it decreases the longer the duration of a dis-
ability, decreases in leg bone density are comparatively mild in 
persons having high calcium intakes, positive methods for cal-
cium intake as a nutritional support are recommended.
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P600 - ASSOCIATION BETWEEN DIFFERENT DOMAINS 
OF PHYSICAL ACTIVITY AND OSTEOPOROTIC  
FRACTURES
A. Moayyeri 1,*, H. Besson 2, R. Luben 1, N. J. Wareham 2, K. Khaw 1

1Public Health and Primary Care, 2MRC Epidemiology Unit, 
University of Cambridge, Cambridge, United Kingdom

Aims: Epidemiological studies suggest for an inverse relationship 
between physical activity and risk of fractures. However, it is un-
clear how this association varies according to the domain of life 
in which the activity is undertaken.
Methods: In this analysis of the European Prospective Investiga-
tion of Cancer- Norfolk study, we assessed total and domain-spe-
cific physical activity using a validated questionnaire (EPAQ2) in 
14,903 participants (6,514 men, mean age 62 yr) who also un-
derwent quantitative ultrasound of the heel. After a median fol-
low-up of 8 years, there were 504 fractures of which 164 were 
hip fractures. Metabolic equivalent measures were calculated ac-
cording to frequency and duration of different activities for all 
participants.
Results: In multivariable linear regression analysis, broadband 
ultrasound attenuation (BUA) was positively associated with to-
tal and leisure time activities while showing no association with 
transportation and work activities. Home activities were associ-
ated with a lower BUA among younger participants. In multi-
variable Cox proportional-hazards models, moderate activities at 
home and for leisure were associated with reduced hip fracture 
risk among women (hazard ratios [HR] 0.51 and 0.55, 95% confi-
dence intervals 0.29-0.90 and 0.30-0.93, respectively). Leisure time 
activities were associated with highly reduced risk of hip fracture 
among men (HR=0.58; p for trend<0.001) whereas activities at 
home increased the risk of any fracture among men (HR=1.25; p 
for trend=0.008). Walking for leisure or transport was associated 
with reduced risk of any fracture (HR=0.74, 95%CI 0.58-0.95) 
and hip fracture (HR=0.57, 95%CI 0.37-0.87) in both men and 
women. The associations between different domains of physical 
activity and fractures were more evident in younger participants 
(age <65 yr) and those without previous history of fracture.
Conclusions: This study suggests that different domains of physi-
cal activity may relate differently to fracture risk and these re-
lationships may vary by age and sex. The interaction observed 
between age and physical activity suggests for a higher impact of 
activity on bones in the younger ages which might not be achiev-
able for the elderly people. Further attention to the interactions 
between different domains of physical activity and known frac-
ture risk factors among men and women is recommended.
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P601 - RISEDRONATE DECREASES FRACTURES AND 
COSTS OF POSTMENOPAUSAL OSTEOPOROSIS IN  
GERMANY
W. Moehrke 1,*, K. Abendroth 2, H. Kruse 3

1Medical Department, Warner Chilcott Deutschland GmbH, 
Weiterstadt, 2Drevesstraße 6, Jena, 3Osteoporosezentrum, Ham-
burg - Neuer Wall, Hamburg, Germany

Aims: To estimate the costs of proximal femur fractures in wom-
en 50 to 90 years of age and a T-score ≤ 2.5 or a prevalent verte-
bral fracture and to calculate the changes of fractures and costs by 
treatment with risedronate.
Methods: A validated Markov model of osteoporosis was popu-
lated with German epidemiological and cost data and risedro-
nate efficacy data. The prevalence of low bone mineral density 
(T-score ≤ 2.5) was derived by data from the CaMos trial and 
the prevalence of vertebral fractures was estimated by data of the 
EPOS trial in the German female population (2007) 50 to 90 years 
of age. The HIP trial has shown a risk reduction of hip fractures 
with risedronate of 60% in patients with prevalent fractures and 
of 40% in patients without prevalent fractures. The costs of hip 
fracture in the first year after the fracture of 24,580 Euro and in 
each year subsequent to the fracture of 12,167 Euro were taken 
from a published German study(1). Annual costs of drug treat-
ment was 507,35 Euro. The time horizon of modeled costs and 
fractures was 10 years with a treatment period of 3 years. Costs 
and outcomes were discounted at 5%.
Results: It is estimated that 2.929.609 German women 50 to 90 
years of age have low BMD or have sustained a vertebral fracture. 
It is estimated that in this population 528.757 women will suffer 
from a hip fracture at costs of 28.8 billion Euros. Treatment with 
risedronate will decrease the number of hip fractures to 435,242 
and costs to 25.8 billion Euros.
Conclusions: Treatment with risedronate can decrease the 
number of hip fractures and costs in the German population with 
postmenopausal osteoporosis.
References: (1) Thompson M et al, Value Health 2010;13:46
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P602 - THE INCIDENCE OF HIP FRACTURES IS  
ASSOCIATED WITH OSTEOPOROSIS DRUG  
UTILIZATION IN GERMANY
W. Moehrke 1,*, K. Abendroth 2, A. Defèr 3

1Medical Department, Warner Chilcott Deutschland GmbH, 
Weiterstadt, 2Drevesstraße 6, Jena, 3Großenhainer Str.129, Dres-
den, Germany

Aims: The objective of this analysis was to assess the association 
of osteoporosis drug utilization and hip fracture rates in different 
regions of Germany.
Methods: The Federal Statistical Office (Statistisches Bundesamt) 
provided data on hip fractures (ICD-10 codes S72.0, S72.1, S72.2) 
categorized by age, gender and region for the years 2000 to 2007. The 
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average populations by age, gender and region for the years 2000 to 
2007 were extracted from tables of the Federal Health Monitoring. 
Drug utilization of osteoporosis drugs defined as DDD in different 
regions of Germany for years 2001, 2006 and 2007 were compiled 
from the rapid information of the statutory health insurance. This 
source covers almost 90% of all drug use in Germany. The number 
of female persons insured by the statutory health insurance by age 
and region was extracted from statistics provided by the Federal 
Ministry of Health (KM6 statistics). Hip fracture incidence was ad-
justed by age using Poisson distribution. Drug use of osteoporosis 
drugs was adjusted by the number of female persons insured by the 
statutory health insurance. The association of the adjusted fracture 
incidence and adjusted drug utilization within different regions of 
Germany was assessed by weighted linear regression.
Results: Estimates of hip fracture incidence decreased from 146.3 
per 100,000 (95% confidence interval 122.4 – 186.8) in year 2001 
to 143.1 (118.3 – 169.4) and 141.1 (112.4 – 166.7) in 2006 and 
2007, respectively. DDD drug utilization increased from 2.35 per 
person (1.12 – 4.14) to 5.43 (4.00 – 7.84) and 5.99 (4.62 – 8.39). 
The regression model explained the variance of adjusted hip frac-
ture incidence by 6.0% in 2001, by 8.9± in 2006 and by 13.3% in 
2007. It was projected that 3564, 8084 und 10570 hip fractures 
were prevented in years 2001, 2006 and 2007 by osteoporosis drug 
use in female persons insured by the statutory health insurance.
Conclusions: The adjusted incidence of hip fractures is associ-
ated with osteoporosis drug utilization. Osteoporosis drug use is 
increasing but still inadequate in postmenopausal women with 
low BMD or prevalent vertebral fractures. If guidelines on oste-
oporosis are followed more consequently hip fractures rates can 
be further reduced.
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P603 - CLINICAL COURSE AND CARE GAPS IN ELDERLY 
PATIENTS FOLLOWING A HIP FRACTURE IN A  
TERTIARY CARE HOSPITAL, MONTRÉAL, QUEBEC
M. Auis 1, S. Morin 2,*, L. Finch 3, G. Berry 4, N. Mayo 3

11School of Physical & Occupational Therapy, 2Medicine, 3De-
partment of Biostatistics & Epidemiology, 4Orthopedics, McGill 
University, Montreal, Canada

Aims: Hip fractures cause severe disability and mortality in the 
elderly. The care process, within and after discharge from hospi-
tal, affects clinical outcomes. This study aims to identify current 
practices, and care gaps for elderly patients admitted to a tertiary 
care trauma centre, following a hip fracture. 
Methods: Randomly selected charts of patients, 65 years and 
older, admitted following a hip fracture between January 1st 2006 
and September 1st 2008 were reviewed. A modified version of 
Veterans Affairs Stroke Unit Acute Care chart review was used to 
extract data. We documented patients’ characteristics; character-
istics of in-hospital care, and follow-up care.
Results: We identified 408 and audited 81 charts, 3 were exclud-
ed. Of the 78 patients, 66 were admitted from the community 

(mean age 83 [7] years; 79% women) and 12 from long-term care 
[LTC] (mean age 86 [7] years; 50% women). The mean length of 
stay was 23 days, 64% were discharged to a rehabilitation institu-
tion. Patients from LTC were discharged more rapidly (mean 12 
days) as 92% returned to LTC. In hospital death occurred in 11% 
and 8% of the community and LTC samples respectively. 30% of 
patients from the community and 50% from LTC were using a 
walker pre-fracture. At discharge, 88% of the community sample 
were able to walk (most with assistance); versus 50% of the LTC 
sample. Fifty percent of the community sample were dependent 
for self-care and mobility (Barthel Index <60) compared to 91% 
of the LTC sample. In-hospital care included internal medicine 
(94± community, 100% LTC) and physical therapy (97% commu-
nity 92% LTC), social work (76± community, 58% LTC), geriatric 
(50% community, 17% LTC), occupational therapy (38% commu-
nity, 17% LTC),and nutrition service (24% community, 8% LTC) 
consultations. Despite evidence of bone fragility, 56% of the com-
munity sample had a bone mineral density measurement during 
admission (LTC: 67%), 36% received calcium, 39% vitamin D, 
and 24% received anti-osteoporosis medications, (LTC: 42%, 42% 
and 17± respectively). Only 50%of the community sample had a 
follow-up surgical visit by 6 weeks, and 21% had no documented 
follow-up over 1 year after discharge (LTC 72% and 9%).
Conclusions: Despite the availability of clinical guidelines for op-
timal care following hip fractures, important care gaps remain. 
The care is fragmented during the hospital stay and after dis-
charge. Healthcare providers in the front line of hip fracture care 
must not miss opportunities to manage these key aspects of care. 
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P604 - NON-ADHERENCE IN WOMEN WITH  
OSTEOPOROSIS TREATED WITH ORAL  
BISPHOSPHONATES: GERMAN RETROSPECTIVE  
COHORT ANALYSIS ON NON-ADHERENCE (GRAND)
P. Hadji 1,*, V. Claus 2, T. Steinle 3, K. Kostev 4, M. Intorcia 5
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Aims: To estimate levels of compliance and persistence associated 
with different treatment regimens of oral bisphosphonates (oBP) 
in women with osteoporosis in Germany.
Methods: The IMS® Disease Analyzer database, containing rep-
resentative information on approximately 11 million patients 
from office-based physicians, was used for the data analysis. 
Any patients with malignant diseases, anticancer or cytostatic 
hormone prescription, Paget’s disease, AIDS or receiving intra-
venous BPs were excluded. Eligible osteoporosis patients had 
data available for at least 1 year before and after initiating oBP 
therapy between December 2004 and November 2007. Compli-
ance was measured as Medication Possession Ratio (MPR) for 
all patients who had at least two prescriptions with oBPs of the 
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same type and was defined as the ratio of prescribed to assumed 
number of therapy units. Patients with a MPR >80% were con-
sidered compliant. MPR was calculated for patients on therapy 
for a maximum of 2 years. Persistence was measured as a con-
tinuation of the initial oBP prescriptions filled over 12 months. 
Patients were considered non-persistent if their prescription 
was not refilled within 30 days of the due date. Statistical analy-
ses were performed using Kaplan-Meier curves and Cox Regres-
sion models.
Results: Data were analyzed from 4147 women, of whom 3704 
(89.3%) were older than 60 years. A total of 139 (3.4%) received 
daily, 3824 (92.2%) weekly and 184 (4.4%) monthly oBP treat-
ment. The mean MPR was 61% (daily), 83% (weekly) and 84% 
(monthly) in the oBP treatment period. Overall compliance was 
poor: only 51.0% of patients had a MPR>80%. Persistence was 
also poor: overall, 72.1% patients discontinued/switched oBP 
regimen during the first year: 92.8% (daily), 71.4% (weekly) and 
70.6% (monthly).
Conclusions: The majority of patients received weekly oBP ther-
apy. Overall compliance was poor and varied with the different 
treatment regimens, but was particularly low in patients receiv-
ing daily oBP therapy. A high proportion of patients discontin-
ued/switched oBP regimens during the first year, but there was 
no difference in persistence between monthly and weekly dosing 
regimens. This study provides further evidence of poor adherence 
in patients with osteoporosis receiving oBP therapy.
Acknowledgement: Project funded by Amgen (Europe) GmbH
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P605 - ADHERENCE TO TREATMENT OF  
OSTEOPOROSIS IN SWEDEN: THE SWEDISH  
ADHERENCE REGISTER ANALYSIS (SARA)
E. Landfeldt 1,*, F. Borgström 1, 2, S. Robbins 3, O. Ström 1, 2

1i3 Innovus, 2Medical Management Centre, Karolinska Institute, 
Stockholm, Sweden, 3Amgen (Europe) GmbH, Zug, Switzerland

Aims: To assess adherence to treatment of osteoporosis in Swe-
den. 
Methods: The study was based on a historical cohort extracted 
from the Swedish Prescription Register and included all patients 
>50 years of age who filled prescriptions for one or several oste-
oporosis treatments (alendronate, risedronate, strontium, and/or 
raloxifene) between 2005 and 2008. A washout period of 5 months 
was used to capture treatment-naïve patients. Inpatient care data 
and death dates were extracted from the National Patient Register 
and the Causes of Death Register. Patients with secondary oste-
oporosis were excluded via ICD-10 codes. Treatment persistence 
and its determinants were investigated using failure time analysis, 
employing a permissible treatment gap of 2 months (switching al-
lowed). Medication Possession Ratio (MPR) was used to measure 
compliance while patients were on treatment.

Results: The final cohort comprised 53,327 treatment-naïve 
patients (85% females) with a mean age of 71 years. Average 
follow-up was 316 days (max 1,126). A total of 92%, 74%, 63%, 
46%, 29%, and 16% remained on treatment after 1 month, 3 
months, 6 months, 1 year, 2 years, and 3 years, respectively. The 
median number of days on treatment was estimated at 326. Av-
erage MPR in persistent patients was 94.67% (95% confidence 
interval:94.61–94.73). Weekly regimens were associated with 
better persistence compared to daily regimens (Hazard ratio 
(HR)=0.63, p<0.001). Patients with prevalent co-morbidities 
were more likely to terminate treatment (HR=1.13, p<0.001) and 
females had better persistence to therapy than males (HR=0.86, 
p<0.001). 
Conclusions: Real-world persistence was found to be poor: one in 
four patients terminated treatment immediately after their index 
prescription, less than half of the cohort persisted with therapy 
for more than 1 year and only 16% remained on treatment after 
3 years. Females were found to be significantly more persistent 
to therapy compared with males. Compliance to treatment was 
almost perfect. Dosing regimens and prevalent co-morbidities 
were important factors for the estimated discontinuation rates. 
Medication adherence to treatment of osteoporosis in Sweden is 
far from optimal and is consequently a serious problem in the 
medical management of osteoporotic patients. 
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ANTI-OSTEOPOROSIS MEDICATIONS IN THE UK  
GENERAL PRACTICE RESEARCH DATABASE (GPRD)
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Aims: To assess persistence levels for oral anti-osteoporosis med-
ications in women in the UK.
Methods: Analysis was based on data from the UK GPRD for 
postmenopausal women who had received an initial prescrip-
tion for an oral bisphosphonate or strontium between 1/1/95 and 
31/3/08. Eligible patients were required to have data available for 
at least 12 months before initiating therapy. Patients with a his-
tory of cancer or metabolic bone disease before or on the date of 
first prescription were excluded. Eligible women were classified 
into two sub-cohorts: a stable cohort with one category of therapy 
and a switch cohort with two or more categories of therapies dur-
ing follow-up. Patients lost to follow-up were censored. Persist-
ence was estimated as the proportion of women who continued 
therapy over a 3-year period (discontinuation defined as a gap of 
≥30 days from the end of a prescription to receipt of a refill pre-
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scription or a switch to a different therapy), using Kaplan-Meier 
methodology.
Results: Data from 63,350 women were analyzed: 42,836 (68%) in 
the stable cohort and 20,514 (32%) in the switch cohort. Mean age 
(SD) was 71.4±11.0 years overall (stable: 72.3±11.3, switch: 69.7± 
10) with approximately 59% initiating therapy at ≥70 years. By 12 
months over 50% of all women had discontinued therapy (sta-
ble: 51.8%; switch: 60.0%). Figure 1 shows cumulative persistence 
rates for prescribed study medications over time (all women). 

Conclusions: Persistence to anti-osteoporosis medication in 
women with PMO in the UK is low, with less than 50% continu-
ing therapy after 12 months. Persistence is better among women 
who do not change therapies and in those with less frequently 
administered treatment.
Acknowledgement: Project funding provided by Amgen (Eu-
rope) GmbH
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P607 - ASSOCIATION OF OCCUPATIONAL ACTIVITY 
WITH MINIMUM JOINT SPACE WIDTH, JOINT SPACE 
AREA, AND OSTEOPHYTE AREA AT THE KNEE IN THE 
ELDERLY OF A POPULATION-BASED COHORT: THE 
ROAD STUDY
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Aims: Knee osteoarthritis (OA) is a disorder that severely affects 
the activities of daily living and impairs the quality of life in the 
elderly. We investigated the association of minimum joint space 
width (mJSW), joint space area (JSA) and osteophyte area (OPA) 
at the knee with occupational activity in elderly Japanese subjects 
in a large-scale population-based cohort.
Methods: With the aim of establishing epidemiologic indexes 
for bone and joint diseases, we conducted a large-scale nation-
wide cohort study called ROAD (Research on Osteoarthritis 
Against Disability) in 2005. Of the participants in the baseline 
survey of the ROAD study, 1,402 participants (512 men and 890 
women) living in mountainous and coastal regions were ana-
lyzed in the present study. The information collected included 
lifetime occupational history and details of specific physical ac-
tivities at the workplace. To estimate the severity of knee OA, 
the mJSW, JSA, and OPA in the medial compartment of the 
knee were measured by the knee OA computer-aided diagnosis 
(KOACAD) system.
Results: Agricultural, forestry, and fishery workers had signifi-
cantly lower values of mJSW and JSA than clerical workers or 
technical experts; however, their OPA values did not differ sig-
nificantly. With regard to occupational activities, sitting on a 
chair was significantly associated with a higher JSA. Kneeling and 
squatting were associated with lower mJSW, lower JSA, and high-
er OPA. Walking and lifting weights were associated with lower 
mJSW and lower JSA but not with OPA.

Conclusions: This population-based cohort study suggests that 
sitting on a chair is a significant protective factor against joint 
space narrowing in Japanese subjects. Occupational activities that 
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include kneeling and squatting appear to have a greater effect on 
knee OA.
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P608 - VITAMIN D SUFFICIENCY IS ASSOCIATED WITH 
LOW INCIDENCE OF LIMB AND VERTEBRAL  
FRACTURES IN COMMUNITY-DWELLING ELDERLY 
JAPANESE WOMEN: THE MURAMATSU STUDY
T. Saito 1, M. Oyama 2, R. Oshiki 3, R. Kobayashi 3, K. Nakamura 2,*
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Aims: This study aimed to clarify the association between vita-
min D and other markers of nutritional status with the incidence 
of fracture in elderly Japanese women.
Methods: We conducted a cohort study with a six-year follow-up 
of 773 community-dwelling women aged 69 years and older. The 
six-year follow-up ended in 2009. We assessed serum 25-hydrox-
yvitamin D (25(OH)D), undercarboxylated osteocalcin (an index 
of vitamin K status), and calcium intake. The primary outcome 
was incident limb and vertebral fractures. Covariates were fore-
arm bone mineral density (BMD), age, body mass index, oste-
oporosis treatment, and physical activity.
Results: The mean serum 25(OH)D concentration was 60.0 nmol/
L. Thirty-six limb fractures and 14 vertebral fractures occurred in 
4,392 person-years. Lower forearm BMD was significantly associ-
ated with increased incident fracture (P=0.0242). The adjusted haz-
ard ratios (HR) of fracture for the first quartile (<47.7 nmol/L) and 
the third quartile (59.2-70.9 nmol/L) of serum 25(OH)D, compared 
to the fourth quartile (≥71.0 nmol/L), were 2.82 (95% confidence 
interval (CI): 1.09-7.34) and 2.82 (95%CI: 1.09-7.27), respectively. 
The pooled adjusted HR was 0.42 (95%CI: 0.18-0.99) when the in-
cidence in the fourth quartile (≥71.0 nmol/L) was compared to the 
other three quartiles combined (<71.0 nmol/L). Vitamin K status 
and calcium intake were not associated with incident fracture.
Conclusions: Sufficient vitamin D status, i.e., serum 25(OH)D 
≥71 nmol/L, contributes to reduced osteoporotic fracture risk in 
community-dwelling elderly women.
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PATIENTS WITH OSTEOPOROSIS AND OSTEOPENIA 
A. Naumov 1,*, S. Arutynov 2, D. Kutusheva 2, N. Pleskanovskaya 2

1Departament of Clinical Pharmacology and Pharmacotherapy, 
2General Stomatology, Moscow State University of Medicine and 
Dentistry, Moscow, Russian Federation

Aims: To study peculiarities of chronic periodontitis in oste-
oporosis and osteopenia patients.
Methods: A cohort of 3,150 patients, 1,037 male and 2,113 female 
with the average age of 57.6+17.3, were studied in the period from 
2005 to 2009. The subjects underwent routine dental investiga-
tions and bone density tests using a Lunar DPX Bravo device. Of 
the total number two groups were formed: the first included 729 
(23.1±) patients with osteoporosis and 1,712 (54.3%) with osteo-
penia, the second - the remaining 709 with normal BMD values. 
The groups did not significantly differ in age, gender or BMD.
Results: Chronic periodontitis was diagnosed in 96.5± of the 
subjects in the first group and in 80.1% (p>0.05) of those in the 
second. The analysis of the CPITN index revealed that most se-
vere impairment of periodontium (bleeding, dental deposits, 
pockets varying in depth) was noted in 38.1± of the cases in the 
first group against 24.5% in those of the second one (p<0.05). 
Orthopantomographic studies revealed resorption of interalveo-
lar septa up to two-thirds of root length in 54.9% and 34.7% of 
the cases in the first and second groups respectively. A definite 
connection between bone loss and periodontal damage was es-
tablished for all the studied subjects (the BMD to periodontal in-
dex correlation (PI, Russell, 1956), r=0.4, p=0.036).The PI values 
in selected age subgroups of up to 30, 31-40, 41-55, 55 and older 
were found to be 3.2 and 1.3, 4.6 and 1.6, 5.1, and 1.8, 5.9 and 2.1 
for the first and the second groups respectively. Severe chronic 
periodontitis was observed in 47.1% of the osteoporosis cases, 
34.2% of those with osteopenia, and 18.79% (p<0.05) of subjects 
with no bone loss.
Conclusions: Periodontal pathologies are more likely to occur in 
patients with osteoporosis or osteopenia, severity of the disease 
obviously depending on the extent of systemic bone loss.
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Aims: The sufficient calcium (Ca) intake has been a fundamen-
tal and crucial issue for the prevention of osteoporosis. Ca sup-
plements have a positive effect on bone mineral density (BMD). 
Several studies indicated that low Ca intake was associated with 
increase in bone resorption markers. The aim of this study is 
to further clarify the effect of Ca intake on bone turnover, and 
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whether the effect is influenced by intact parathyroid hormone 
(PTH) or BMD. 
Methods: We enrolled 205 healthy postmenopausal women who 
had examination of osteoporosis. We measured serum levels of 
N-terminal propeptide of type I collagen (PINP), C-terminal 
cross-linked telopeptide of type I collagen (CTX) as markers of 
bone turnover, and intact PTH, as well as BMD at lumbar spine 
(L2-4) and femoral neck (FN) by dual-energy X-ray absorptiom-
etry. Nutrient intakes (protein, fat, Ca, magnesium, phosphorus, 
sodium, vitamin D and vitamin K) were calculated using dietary 
records and a food frequency questionnaire.
Results: Mean values of age and BMI were 63 years old and 
22.9kg/m2, respectively. Mean serum levels of PINP, CTX and 
PTH were 54.6ng/ml, 0.404ng/ml and 45.6ng/ml, respectively. 
Mean BMD value were 0.840 g/cm2 (T-score -1.5) at L2-4, and 
0.619 g/cm2 (T-score -1.5) at FN. Mean daily Ca intake was 
655mg and had fulfilled tentative dietary goal for preventing 
life-style-related diseases (DG) of DRI, but not adequate inges-
tion (AI); the 64.9% of participants fulfilled the DG of DRI for 
Ca and 42.4% of participants fulfilled the AI. Simple regres-
sion analysis showed that Ca intake was negatively correlated 
with PINP (r=-0.278, p<0.0001) and CTX (r=-0.324, p<0.0001). 
PTH had positive correlation with PINP (r=0.158, p<0.05) and 
CTX (r=0.217, p<0.005), but not with Ca intake. Ca intake had 
a weak but significant positive association with BMD (FN) 
(r=0.144, p<0.05). Multiple regression analysis adjusted for age, 
BMI, years after menopause, and all nutrient intakes showed 
that Ca intake was negatively correlated with PINP and CTX, 
but not BMD. Moreover, Ca intake was still significantly corre-
lated with PINP (r=-0.574, p<0.05) and CTX (r=-0.748, p<0.01) 
after additionally adjusted for PTH and BMD as independent 
variables.
Conclusions: These findings suggest that low Ca intake is the ma-
jor nutrient factor that could suppress bone turnover independ-
ent of PTH and BMD. Increasing Ca intake is important for the 
prevention of osteoporosis.
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P611 - A FRAX® MODEL FOR THE ASSESSMENT OF  
FRACTURE PROBABILITY IN BELGIUM
A. Neuprez 1,*, H. Johansson 2, J. Kanis 2, E. V. McCloskey 2, A. 
Oden 2, O. Bruyère 1, M. Hiligsmann 3, J. Devogelaer 4, J. Kaufman 

5, J. Reginster 1

1Service de Santé Publique, Epidémiologie, et Economie de 
la santé, 3Département d’Economie, HEC-ULG, ULG, Liège, 
4Département de Rhumatologie, Hôpital Universitaire Saint-
Luc, Université Catholique de Louvain, Bruxelles, 5Département 
d’Endocrinologie, Université de Gent, Gent, Belgium, 2WHO 
Collaborating Centre for Metabolic Bone Diseases, University of 
Sheffield Medical School, Sheffield, United Kingdom

Aims: The objective of this study was to evaluate a Belgian ver-
sion of the WHO fracture risk assessment (FRAX®) tool to com-
pute 10-year probabilities of osteoporotic fracture in men and 
women. A particular aim was to determine fracture probabilities 
that corresponded to the reimbursement policy for the manage-

ment of osteoporosis in Belgium and the clinical scenarios that 
gave equivalent fracture probabilities.
Methods: Fracture probabilities were computed from published 
data on the fracture and death hazards in Belgium. Probabilities 
took account of age, sex, the presence of clinical risk factors and 
femoral neck BMD. Fracture probabilities were determined that 
were equivalent to intervention (reimbursement) thresholds cur-
rently used in Belgium.
Results: Fracture probability increased with age, lower BMI, de-
creasing BMD T-Score, and all clinical risk factors used alone 
or combined. The 10-year probabilities of a major osteoporosis 
related fracture that corresponded to current reimbursement 
thresholds ranged from approximately 7.5% at the age of 50 years 
to 26% at the age of 80 years where a prior fragility fracture was 
used as an intervention threshold. For women at the threshold 
of osteoporosis (femoral neck T-score=-2.5 SD), the respective 
probabilities ranged from 7.4 to 15%. Several combinations of 
risk factor profiles were identified that gave similar or higher 
fracture probabilities than currently accepted for reimbursement 
in Belgium.
Conclusions: The FRAX® tool has been used to identify possi-
ble thresholds for therapeutic intervention in Belgium, based on 
equivalence of risk with current guidelines. The FRAX® model 
supports a shift from the current DXA based intervention strat-
egy, towards a strategy based on fracture probability of a major 
osteoporotic fracture that in turn may improve identification of 
patients at increased fracture risk. The approach will need to be 
supported by health economic analyses.
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P612 - BONE STRENGTH AND HOME LIFE OF  
SCHOOL-AGE CHILDREN IN JAPAN
M. Ninuma 1,*, M. Oda 1

1Graduate School of Health Sciences, Okayama University, 
Okayama, Japan

Aims: The manner in which school-age children spend their time 
after returning home from school, namely their lifestyles, has a 
considerable effect on their bodies in terms of physical strength, 
immunity and the like, and are believed to be related to bone 
mass, either directly or indirectly, as synergistic effects of their 
lifestyles. The incorporation of muscle exertion in daily life is ex-
pected to have the effect of increasing bone mass. On the basis of 
this point, a study was conducted of the actual state of the correla-
tion between the major lifestyles of school-age children in Japan 
and bone strength.
Methods: The subjects of the study consisted of 1363 elementary 
school students, 493 junior high school students and 787 high 
school students, and bone strength was measured based on the 
propagation speed of ultrasonic waves (speed of sound (SOS): m/
s) using the CM-100 Ultrasound Bone Densitometer. Evaluation 
of bone strength was divided into three levels (low group, average 
group, high group) using separate reference values for boys and 
girls. Simultaneous to measurement of bone strength, a survey 
was conducted of such factors as lifestyle and the use of informa-
tion devices using a questionnaire.
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Results: Those parameters for which significant differences were 
observed among the three bone density groups with respect to the 
manner in which children spend their time after school consisted 
of “playing video games” and “reading magazines” among lower 
grade elementary school students, “listening to music” and “help-
ing around the house” among upper grade elementary school stu-
dents, “listening to music” among junior high school students, 
and “playing video games”, “reading magazines” and “talking with 
family members” among high school students.
Conclusions: The lifestyles of children after they return home 
from school, with respect to such factors as “playing video games”, 
“reading”, “talking with family members”, “listening to music” and 
“helping around the house”, have an effect on bond strength, ei-
ther directly or indirectly. Namely, although there are thought to 
be problems in perceiving this in the form of a direct causative 
relationship, it is expected that the results of this study will be 
applied to the field of health education by determining indices 
for bone strength as well that demonstrate the need to warn of 
disturbances in daily activities by perceiving lifestyle to be a phe-
nomenon that has an effect on the body. 

Disclosure of Interest: None Declared

P613 - MAGNETIC RESONANCE IMAGE ANALYSIS USING 
SEMI-AUTOMATED SOFTWARE FOR QUANTIFICATION 
OF KNEE ARTICULAR CARTILAGE
S. Muraki 1, T. Akune 1, K. Nakamura 2, H. Kawaguchi 2, N. 
Yoshimura 3, H. Oka 3,*

1Department of Clinical Motor System Medicine, 3Department 
of Joint Disease Research, 22nd Century Medical & Research 
Center, University of Tokyo, 2Sensory & Motor System Medicine, 
University of Tokyo, Tokyo, Japan

Aims: Software-based image analysis is important for studies of 
cartilage changes in knee osteoarthritis (OA). We developed a 
semi-automated software to quantify knee cartilage volume on 
high-resolution knee magnetic resonance (MR) images, and as-
sessed the intra and inter-observer reproducibility of measure-
ments obtained via this software.
Methods: MR image sets from 20 subjects were selected from the 
baseline data in the ROAD (Research on Osteoarthritis Against 
Disability) urban cohort database. The 3D double-echo and 
steady-state (DESS), like sequence on Siemens images, were ob-
tained on a 3.0-T Philips MR system with a 8ch sense-knee ex-
tremity coil. In our developed semi-automated software, cartilage 
segmentation was determined using a active contour model on 
each slice of MR image series. This step serves to provide a more 
precise and objective segmentation by making automatic modifi-
cations to the computer-determined cartilage margins. Then the 
software counts the number of pixels contained within each con-
tour, multiplies by the pixel size, and sums the results from all 
slices. This value represents the volume of articular cartilage. The 
cartilage thickness is computed by the distance perpendicular 
from the bone surface to the cartilage surface using scaled color 
mapping. These steps are demonstrated in Image. Two trained 
orthopaedists independently performed the measurement of fe-
mur cartilage volume twice using the software. The intra- and 

inter-observer reproducibility were determined by means of the 
coefficient of variation (CV%) of repeated cartilage volume meas-
urements.
Results: The mean (±SD) intra-observer CV% for the 20 cases 
was 0.98 (±0.95)% for observer 1 and 0.99 (±1.00)% for observer 
2, while the mean (±SD) inter-observer CV% was 1.00 (±1.16)% 
for session 1 and 1.19 (±1.42)% for session 2. There was no signif-
icant difference between the two intra-observer CV%’s (P =0.152) 
and between the two inter-observer CV%’s (P=0.443).

Conclusions: The semi-automated software allowed us to meas-
ure cartilage from high-resolution 3.0 T MR images of the knee 
with high intra- and inter-observer reproducibility. This software 
will not only be useful for objective evaluation of the disease se-
verity in daily clinical practice, but also act as a proper surrogate 
measure for the development of disease-modifying drugs for OA, 
just as bone mineral density does in osteoporosis.
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P614 - EDUCATION STATUS AND INFORMATION LEVELS 
OF PREMENOPAUSAL AND POSTMENOPAUSAL WOMEN 
ABOUT OSTEOPOROSIS
M. Okumus 1,*, E. Ceceli 1, O. Tasbas 1, S. Kocaoglu 1, S. Akdogan 

1, P. Borman 1

1Department of Physical Medicine and Rehabilitation, Ankara 
Training and Research Hospital, Ankara, Turkey

Aims: Osteoporosis is a systemic skeletal disease characterized 
by low bone mass, increased bone fragility and fracture risk and 
conceiving an important problem of public health. 

The aim of our study was to evaluate women’s information and 
attitude about osteoporosis.
Methods: 100 premenopausal and 100 postmenopausal women 
attended to outpatient clinic of physical medicine and rehabilita-
tion were included to the study. The demographic characteristics 
and medical features of subjects were recorded. A descriptive 
questionnaire which concerns information, attitude and risk fac-
tors about osteoporosis was performed for all subjects.
Results: The mean age of the pre and postmenopausal women 
were 41.2 and 60.3 years respectively. 10% of premenopausal 
women were illiterate and 88% of them received elementary edu-
cation. 52% of the postmenopausal women were illiterate and 44% 
of them received elementary education. 46% of premenopausal 
and 56% of postmenopausal women had no information about 
osteoporosis. The education levels of pre and postmenopausal 
women were significantly correlated with the information levels 
about osteoporosis. 20% of postmenopausal women were on the 
treatment of osteoporosis and 18% of treated subjects indicated 
that they had benefit from osteoporosis treatment. 
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Conclusions: In conclusion a considerable number of both pre-
menopausal and postmenopausal women in our study were una-
ware of the risk factors and the consequences of osteoporosis. 
Basic approach at osteoporosis is prevention, therefore related 
physicians should be focused on the education to enhance wom-
en’s information level about osteoporosis. There should be also 
information resources easily accessible for the patients in order to 
increase the awareness of this insidious condition.
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P615 - OSTEOPOROSIS RISK FACTORS IN  
HYPERTENSION PATIENTS
E. Deseatnicova 1,*, L. G. Groppa 1, A. A. Izvoreanu 1

1Internal Medicine, State Medical and Pharmaceutical University, 
Chisinau, Republic of Moldova

Aims: To determine osteoporosis risk factors in patients with ar-
terial hypertension
Methods: We examined 367 patients with arterial hypertension. 
Exclusion criteria: endocrine disorders besides diabetes mellitus 
type 2, severe gastrointestinal, kidney, liver, pulmonary diseases, 
heart failure, arrhythmia, ischemic heart disease. Control group 
consisted of 168 subjects without hypertension selected by the 
same criteria as the main group. All the participants were inter-
viewed for the presence of osteoporosis risk factors, calculation 
of fracture risk by FRAX® tool was performed. All the data were 
analyzed statistically.
Results: Mean age of the patients included into the study was 
59,25±3,4 years [35-67], control group 49,3±2,6 years [31-58]. 
Distribution by sex was the following: main group 67,3% females 
and 32,7% males, control group 72,4% and 27,6% respectively. 
Risk factors as sex hormones deficiency (65% vs. 58%), long term 
corticosteroid use (2,2% vs. 2,4%), fractures in the first degree 
relatives (21% vs. 18%), diarrhea (4% vs. 3,2%) were registered 
with the same frequency in both groups. We noticed that non-
traumatic fractures and height reduction more than 3 cm was 
more often in hypertension group. Thus, non-traumatic fractures 
were diagnosed in 26,4% of patients in the first group and 7,8% 
of patients in the second group (р<0,05), and height lowering 
more than 3 cm in 36,3% и в 18,7%, accordingly, (р<0,05). In 
the study group osteoporotic fracture risk probability by FRAX® 
for total risk vary from 1 to 27%, mean of 5,9±0,47; for hip frac-
ture risk varied from 0,1 to 16%, mean 1,21±0,86. There was sig-
nificant difference between total fracture risk in the main and 
control group 5,9±0,47 vs. 2,6±0,24, (р<0,05). By morphometry 
study of vertebral column X-ray vertebral body deformations 
were diagnosed in 14,9% of cases in the study group, while in 
control group only in 10,6%, р<0,05. Low back pain was reg-
istered in 70,5% of hypertensive patients and only in 56,2% in 
control group.
Conclusions: Among the most important risk factors of oste-
oporosis in hypertensive patients we found non-traumatic frac-
tures, height lowering, sexual hormones deficiency and the first 
degree relatives fractures. Osteoporosis fracture risk by FRAX®, 
low back pain incidence was higher in hypertension group with 
statistically significant difference. Thus we may conclude that hy-

pertensive patients may be a group of patients who require tighter 
osteoporosis screening and treatment considerations.
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P616 - ASSOCIATION BETWEEN FALLS AND FRACTURES 
BY LOW IMPACT ON ELDERLY RESIDENTS IN A CITY OF 
THE SOUTH OF BRAZIL
P. P. Oliveira 1,*, J. B. Mendes 2, L. P. F. MARINHEIRO 3, M. Cassol 
2, F. Roisenberg 4

1Education Department, UNOCHAPECO/SBDENS, 2Education 
Department, UNOCHAPECO, 4Radiology, Unimed Hospital, 
Chapeco, 3Education Department, Fiocruz, Rio de Janeiro, Brazil

Aims: Low-impact fractures may be associated with increased 
morbid mortality and the risk of a new fracture. Our objective 
was to evaluate the relation between falls and fractures in elderly 
through mild trauma in the city of Chapecó, state of Santa Cata-
rina, Brazil.
Methods: Case-control study with 100 white women over 60 
years of age. Sequential and random selection from the results of 
the X-column of a population study, with division into groups 
with and without fractures. Interviews were conducted to apply a 
standardized questionnaire.
Results: The mean age was 70.71±6.12 years, 45% were married, 
22% were illiterate. Over the past 12 months 31% of women re-
ported some episode of a fall. Of these, 53% fell from inside the 
home, with 31% of the falls being in the hallway of the residences. 
Among the risk factors for falls, 66% have rugs in the house, 67% 
have dizziness, 50% do not see well, and only 3% reported using 
the aid of a cane. The results of the multivariate analysis of risk 
factors and falls are found in the table. There was no relationship 
between falls and history of low impact fractures (OR 1.19, 95% 
0,52-2,78, p 0.95) nor between falls and vertebral fractures (OR 
0.75, 95% 0 .41-1,36, p 0.46).

Risk factor n /% Unadjusted OR (95%) p
Age group
 <70 years
 >70 years

 
70.0
30.0

 
1.00
1.00

 
 
0.16

Education
 None
 1 to 8 grade
 > 9 grade

 
22.0
68.0
10.0

 
0.73 (0.06-8.91)
0.94 (0.23-3.76)
1.00

 
0.81
0.93

Income per capita
 Up to R$ 465.00
 R$ 466.00 to 1,394.00
 >R$ 1,395.00

 
68.0
20.0
12.0

 
0.55 (0.09-3.45)
1.08 (0.27-4.28)
1.00

 
0.53
0.91
 

BMI
 Normal/low
 Overweight/obesity

 
27.0
59.0

 
1.00
1.05 (0.32-3.47)

 
 
0.94

Smoking
 Never
 In the past
 Currently

 
57.0
24.0
19.0

 
1.00
1.15 (0.22-6.06)
1.89 (0.29-12.11)

 
 
0.87
0.50

Alcohol intake
 Never
 Regularly

 
90.0
10.0

 
1.00
1.52 (0.45-5.13)

 
 
0.50

Current physical activity
 > 30 min/day
 None

 
69.0
31.0

 
1.00
0.89 (0.27-2.96)

 
 
0.85
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Risk factor n /% Unadjusted OR (95%) p
Rug at home
 Yes
 No

 
66.0
34.0

 
0.63 (0.19-2.13)
1.00

 
0.46

Stairs at home
 Yes
 No

 
44.0
56.0

 
0.91 (0.26-2.99)
1.00

 
0.88

Dizziness
 Yes
 No

 
67.0
33.0

 
2.46 (0.67-9.06)
1.00

 
0.17

Sees well
 Yes
 No

 
50.0
50.0

 
1.00
2.14 (0.65-7.04)

 
 
0.21

Hears well
 Yes
 No

 
66.0
34.0

 
1.00
0.57 (0.17-1.88)

 
 
0.36

Conclusions: We believe that no correlation was found between 
falls and risk factors or fractures due to our sample size. However, 
we can state that the prevalence of falls among the elderly could 
be reduced through simple care organization in the home, since 
most events occur in this environment.
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P617 - CORRELATION BETWEEN OSTEOPOROSIS RISK 
QUESTIONNAIRE AND QUANTITATIVE ULTRASOUND 
OF THE CALCANEUS IN BRAZILIAN WOMEN
P. P. Oliveira 1,*, M. Cassol 2, L. P. F. Marinheiro 3, M. C. O. Winder 

4, D. M. Fernandes 2, J. Tozatti 2, S. M. Fachin 2

1education department, UNOCHAPECO/SBDENS, 2education 
department, Unochapeco, Chapeco, 3education department, IFF/
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Alegre, Brazil

Aims: Knowing the prevalence and specific risk factors for oste-
oporotic fractures in a population represents an important strat-
egy to implement educative actions of health. Our objective was 
to estimate the prevalence of increased fracture risk assessed by 
quantitative ultrasound of the calcaneus (QUS) and to correlate it 
with the risk factors.
Methods: The sample consisted of people older than 50 years. The 
group was selected by non-probabilistic sampling of convenience 
in a medical reference ambulatory. A fracture risk questionnaire 
(FRQ) were applied. We considered the postulation: <5=low 
risk, 6-14=medium risk, >15=high risk; and altered if t-score of 
QUS<-10. Anthropometric measures and QUS were did in the 
same time.
Results: The general characteristics are in table 1. In the general 
population, 80% had altered QUS (83% of women and 64% of 
men). Nobody did more than 13 points in the FRQ; 70.6% and 
29.4% of the patients presented low and medium fracture risk, 
respectively. Among the risk factors, 67.9% had inappropriate 
sun exposure, 38.1% height <1.58m, 35.1% insufficient physical 
exercise, 4,7% familiar history of hip fracture. Only 4,7% them 
used drink milk, 5,8% drink alcoholic drinks, and 11,6% were 
smoking.

Characteristics All people 
(n=261)
mean+SD/%

Women (n=197)
mean+SD

Men (n=64)
mean+SD

Age (years) 67,76 + 6,97 67,45 + 7,05 68,72 + 6,68
Weight (kg) 70,70 + 14,84 69,22 + 15,14 75,25 + 13,00
Height (cm) 158,82 + 10,75 155,50 + 9,41 169,05 + 7,78
Body mass index 
(kg/m2)

27,68 + 4,86 28,13 + 5,16 26,30 + 3,49

T-score -1,92 + 0,91 -2.07 + 0,92 -1,45 + 0,69
BUA 74,12 + 15,94 71,03 + 15,59 71,03 + 15,59
SOS 1545,40 + 32,91 1541,50 + 32,66 1541,50 + 32,66
BQI 69,79 + 17,98 66,61 + 17,52 66,61 + 17,56

There are only weak correlation between FRQ x BUA (r=-0,28, 
p<0,001), and FRQ x BQU (r=-0,15, p<0,001) to all population. 
There are not correlation to men and women separately.

Conclusions: We observed high prevalence of altered QUS and 
many risk factors to osteoporosis in our population. Despite it, we 
didn’t observe correlation between this kind of FRC and altered 
QUS. We will intend to test other kind of questionnaires to evalu-
ate its applicability in this population.
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P618 - URBAN-RURAL DIFFERENCES IN FOREARM 
FRACTURES IN POSTMENOPAUSAL WOMEN – THE 
NOREPOS STUDY
T. K. Omsland 1,*, L. Ahmed 2, A. Grønskag 3, B. Schei 3, 4, N. 
Emaus 2, A. Langhammer 3, R. Joakimsen 5, L. Jørgensen 2, A. J. 
Søgaard 1, 6, C. Gjesdal 7, H. E. Meyer 1, 6

1Section for Preventive Medicine and Epidemiology, University 
of Oslo, 6Division of Epidemiology, Norwegian Institute of Pub-
lic Health, Oslo, 2Institute of Community Medicine, 5Institute of 
Clinical Medicine, University of Tromsø, 7Department of Rheu-
matology, Haukeland University Hospital, Tromsø, 3Department 
of Public Health and General Practice, Norwegian University of 
Science and Technology, 4Department of Obstetrics and Gyne-
cology, St. Olavs Hospital, Trondheim, 2Institute of Community 
Medicine, 5Institute of Clinical Medicine, University of Tromsø, 
7Department of Rheumatology, Haukeland University Hospital, 
Bergen, Norway

Aims: To compare forearm fracture rates among women 65 years 
and older in rural and urban communities 
Methods: Women aged 65 years or older who participated in two 
large longitudinal health surveys in Norway, The Tromsø Study 
(1994-1995) and The Nord-Trøndelag Health Study (1995-1997), 
were included in this study (n=11,209). Hospital verified distal 
forearm fractures sustained after the baseline health screening 
were registered (mean follow up: 6.1 years). Weight and height 
were measured and information about physical activity, smoking 
and alcohol intake at baseline were obtained through self-admin-
istered questionnaires. A total of 1960 women lived in communi-
ties classified as urban (in the city of Tromsø) and 9249 women 
lived in communities classified as rural (either Nord-Trøndelag 
or the rural part of Tromsø).
Results: After adjusting for age, women residing in urban com-
munities had higher forearm fracture risk, RR=1.29 (95% confi-
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dence interval (CI): 1.09-1.52) compared with women in rural 
communities. When adjusting for body mass index (BMI), the 
RR of forearm fracture in urban compared with rural women 
decreased to 1.21 (95% CI: 1.02-1.43). Similar adjustments for 
smoking, alcohol intake or physical activity did not change the 
estimate.
Conclusions: Overall forearm fracture rates were 29% higher 
among women in urban compared with rural communities. The 
difference was partly explained by a higher BMI in women in ru-
ral communities, whereas differences in life-style factors (smok-
ing, alcohol intake or physical activity) were not responsible for 
the urban-rural forearm fracture difference.
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P619 - BONE TURNOVER MARKERS AND BONE  
MINERAL DENSITY IN HYPERTENSIVE  
POSTMENOPAUSAL WOMEN ON TREATMENT
J. M. Olmos 1,*, J. L. Hernandez 1, J. Martínez 1, J. Castillo 2, C. 
Valero 1, I. Pérez Pajares 2, D. Nan 1, J. González Macías 1

1Internal Medicine, Hospital Universitario M. Valdecilla, Univer-
sidad de Cantabria, Santander, 2Centro de Salud “José Barros”, 
Servicio Cántabro de Salud, Camargo, Spain

Aims: To evaluate bone mineral density (BMD) and bone me-
tabolism in hypertensive postmenopausal women, and to differ-
entiate the effect of thiazides from that of other antihypertensive 
agents.
Methods: A community-based population of 636 postmenopau-
sal women, 293 with hypertension (160 receiving thiazides, and 
133 receiving only other antihypertensive treatments), and 343 
control women were evaluated. Serum levels of aminoterminal 
propeptide of type I collagen (P1NP), C-terminal telopeptide 
of type I collagen (β-CrossLaps, β-CTX), 25-Hydroxivitamin D 
(25OHD), and intact parathyroid hormone (iPTH) were meas-
ured by a fully automated electrochemiluminiscence system. 
BMD was determined by DXA, and heel quantitative ultrasound 
measurements (QUS) were evaluated with a gel-coupled device.
Results: BMD expressed as Z-score was higher in both groups of 
hypertensive women at all locations. Expressed as g/cm2, it was 
also higher in patients on thiazides at femoral neck and lumbar 
spine. Only in the latter site, differences remained significant af-
ter adjusting for potential confounding variables, including BMI. 
Bone turnover markers were lower in both groups of hypertensive 
women, although the difference was greater in those on thiazides. 
After adjusting for potential confounders, differences remained 
significant only in the thiazide group.
Conclusions: Our results add evidence to the idea that thiazides 
are beneficial to prevent bone loss.
Acknowledgement: This study has been supported by grants 
from the “Fondo de Investigación Sanitaria”, Ministerio de Sani-
dad y Consumo, Spain (FIS: PI05 0125; PI08 0183), and IFIMAV 
(API/07/13) 
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P620 - PREVALENCE OF VITAMIN D DEFICIENCY IN  
PATIENTS WITH RHEUMATIC DISEASES
M. Ong 1,*

1Department of Medicine Section of Rheumatology, University of 
Santo Tomas Hospital, Manila, Philippines

Aims: To determine the prevalence of vitamin D deficiency 
among patients with rheumatic diseases.
Methods: A cohort of 120 patients with rheumatic diseases were 
included in the study. Serum 25(OH) vitamin D assay was ob-
tained using the Roche Diagnostics electrochemiluminescence 
immunoassay in all patients. Bone densitometry was performed 
on patients who had risk factors for osteoporosis.
Results: A total of 122 subjects, 100 females and 22 males were 
included. Patients’ ages ranged from 22 to 98, with 46% of females 
and 23% of males respectively, aged 60 and older. Majority were 
not taking any vitamin D supplement. Serum 25-OH vitamin D 
ranged from 6.6 to 66 ng/ml. The serum 25-OH vitamin D level 
was normal in 24% of females and 27% of males. Overall preva-
lence of vitamin D deficiency (<20ng/ml) was 23% in females and 
32% in males; while overall prevalence of vitamin D insufficiency 
(20 to 30 ng/ml) was 53% in females and 41% in males. Of the 
82 patients who had bone densitometry results, 39% (9/23) of fe-
males with vitamin D deficiency had osteoporosis, while had 17% 
(4/23) osteopenia. Of the females with vitamin D insufficiency, 
43% (23/53) had osteoporosis while 19% (10/53) had osteopenia. 
Other co-morbidities of the patients included: SLE, osteoarthritis, 
rheumatoid arthritis, gout, cerebral infarct, tuberculous arthritis, 
hypertension, diabetes and others.
Conclusions: There is a high prevalence of vitamin D deficiency 
and/or insufficiency, even among residents of tropical countries 
like the Philippines and even in patients who are being treated for 
osteoporosis; hence screening for vitamin D deficiency should be 
routinely performed in patients who do not have adequate sun-
light exposure, particularly to ultraviolet B rays or do not take 
vitamin D supplements. 
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P621 - INCIDENCE OF VENOUS THROMBOEMBOLISM 
(VTE) IN USERS OF STRONTIUM RANELATE: A CASE  
SERIES FROM PRESCRIPTION-EVENT MONITORING 
(PEM) IN ENGLAND
V. Osborne 1, 2,*, D. Layton 1, 2, S. Shakir 1, 2

1Drug Safety Research Unit, Southampton, 2School of Pharmacy 
and Biomedical Sciences, University of Portsmouth, Portsmouth, 
United Kingdom

Aims: To estimate the incidence of VTE in patients within the 
strontium ranelate PEM study cohort during the first 12 months 
after starting treatment. Strontium ranelate is indicated for the 
treatment of postmenopausal osteoporosis.
Methods: Patients were identified from dispensed prescriptions 
that had been issued by general practitioners (GPs) for strontium 
ranelate between October 2004 and January 2008. For each pa-
tient, a questionnaire was sent to their GP 12 months after the 
date of the first prescription, requesting outcome (event) data, 
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patient demographics and selected clinical characteristics. VTE 
was defined as reports of deep vein thrombosis (DVT) or pulmo-
nary embolism (PE). The crude incidence of VTE was calculated 
for events that occurred during the first 12 months after starting 
treatment (plus 30 days after stopping) [+95% Poisson exact con-
fidence intervals] for the whole cohort and subsets defined by age 
and past history of VTE.
Results: The final analysis cohort consisted of 10,782 patients. Where 
specified mean age was 73.3 years (SD 11.45) [n=10696]; 9,833 
(91.2%) were female. Where specified, 2.5% (233/9255 patients) had 
a history of VTE prior to starting. In the first 12 month period there 
were 48 incident reports of VTE, during treatment (or within 30 days 
of stopping), in the cohort with 7696.89 years of exposure, giving a 
crude incidence rate of VTE of 6.24 cases (95% CI: 4.60-8.27) per 1 
000 years of patient-time exposed (pte). Stratified by age, the crude 
incidence rate of VTE in patients <70 years (n= 7) was: 2.68 cases 
(95% CI: 1.08-5.52); in those aged 70-79 years (n=18) it was: 6.47 
cases (95% CI: 3.77-10.35) per 1 000 years pte, whilst for patients 
≥80 years (n=23) it was 9.63 cases (95% CI: 6.11-14.45). Stratified by 
history of VTE revealed 32.60 cases (95% CI: 10.59-76.09) per 1000 
years pte in patients with a past history, and 6.11 cases (95% CI: 4.33-
8.39) per 1000 years pte in patients without a history.
Conclusions: This analysis provides an estimate of the crude an-
nual incidence of VTE in patients treated with strontium rane-
late in the general practice setting and although higher than the 
background annual incidence rate found in the UK population, 
it is similar to estimates reported from observational studies in 
similar populations. It also corresponds to estimates reported 
from Phase III clinical studies. Under-reporting is a limitation. 
Nevertheless this analysis contributes to the ongoing post-mar-
keting safety assessment of this product.

Disclosure of Interest: V. Osborne Other: The Drug Safety Re-
search Unit (DSRU) is a registered independent charity (No. 
327206) which works in association with the University of Port-
smouth. It receives unconditional donations from pharmaceuti-
cal companies. The companies have no control on the conduct 
nor the publication of the studies undertaken by the DSRU. The 
DSRU has received unconditional donations from the manufac-
turer of strontium ranelate (Servier)., D. Layton Other: As stated 
previously, S. Shakir Other: As stated previously

P622 - BONE CHANGES IN COUPLES HAVING SHARED 
COMMON LIFE AND ENVIRONMENTAL FACTORS FOR 
40 YEARS
A. Ostertag 1, 2, M. Cohen-Solal 1, 2, 3, Y. Madec 4, C. Baudoin 1, 2, 
M. de Vernejoul 1, 2, 3,*

1U606, INSERM, 2University of Paris Diderot, 3Federation of 
rheumatology, Hospital Lariboisière, 4Epidemiology of Emergent 
Diseases, Pasteur Institute, Paris, France

Aims: Most bone mineral density (BMD) familial resemblance 
studies assess the role of genetic factors in osteoporosis, but few 
have studied the relationship of bone loss within wife-husband 
pairs. The aim of the present study was to determine whether or 
not bone loss was the same within heterosexual partners who 
shared the same environment for many decades.

Methods: From the longitudinal VIGGOS cohort, 104 couples 
who came at least twice and had >1 yr of follow-up were selected 
for our study. The mean (± SD) age of wives was 63 (± 5) yrs and 
that of their husbands was 66 (± 5) yrs. They had been living to-
gether for 40 (± 8) yrs, and their follow-up was 5 (± 3) yrs. BMD 
of the hip was evaluated by DXA at each of the 4 (± 2) visits. 
At baseline, lifestyle characteristics (current nutritional habits, 
smoking, daily physical activity) were assessed using structured 
questionnaires, and biological and clinical parameters. Intra-cou-
ple correlations of baseline parameters were assessed by Pearson’s 
correlation tests. For each gender independently, bone loss at the 
femoral neck (FN) was estimated as the slope resulting from a 
mixed-effects linear model. The intra-couple correlation of bone 
loss using the Pearson’s correlation test was also evaluated. In 
each gender, a multivariate linear model (between bone loss and 
the independent environmental factors and their two-by-two in-
teractions) was conducted.
Results: Most of the environmental baseline factors were highly 
correlated within wife-husband pairs: age (r=0.70, p<0.0001), 
BMI (r=0.26, p<0.01), 25-OHD serum level (r=0.32, p<0.01), dai-
ly calories (r=0.52, p<0.001) and calcium intake (r=0.31, p<0.01), 
physical activity (r=0.43, p<0.0001). In contrast, the baseline 
BMD at FN was not correlated (r=0.03, p=0.79). Bone loss was 
observed in wives (-0.0023 g/cm²/yr, p<0.01), while it was not in 
their husbands (0.0016 g/cm²/yr, p=0.10). Bone loss was not cor-
related within wife-husband pairs (r=0.0004, p=0.99). In women, 
25-OHD and interactions of Tobacco with 25-OHD and Calories 
intake explained 37% of the bone loss variance (p<0.01), whereas 
there was no significant relation between bone loss and environ-
mental factors in their husbands.
Conclusions: Couples who lived together for 40 yrs shared life-
style and environmental factors. However, bone loss was not cor-
related within couples. Environmental factors do not appear to 
influence bone loss in the same manner in subjects of different 
genders and genetic background.

Disclosure of Interest: None Declared

P623 - IS OSTEOPOROSIS A RISK FACTOR FOR DISTAL 
RADIUS FRACTURES? A CASE-CONTROL STUDY OF 1374 
WOMEN AND MEN AGED 50-90 YEARS
J. Øyen 1,*, C. Brudvik 1, C. G. Gjesdal 2, G. S. Tell 3, S. A. Lie 1, L. 
M. Hove 1

1Department of Surgical Sciences, 3Department of Public Health 
and Primary Health Care, University of Bergen, 2Department of 
Rheumatology, Haukeland University Hospital, Bergen, Norway

Aims: The objectives of this case-control study were to compare 
the prevalence of osteoporosis between female and male low-en-
ergy distal radius fracture patients and matched controls, and to 
investigate whether observed differences in bone mineral density 
(BMD) between patients and controls could be explained by po-
tential confounders. 
Methods: 676 female and 86 male patients and 558 female and 54 
male controls aged 50-90 years were included. BMD was assessed 
by dual energy X-ray absorptiometry. A self-administered ques-
tionnaire provided information on clinical and other factors. 
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Results: The prevalence of osteoporosis at femoral neck was 
34% in female patients and 10% in female controls. Correspond-
ing figures in male patients and controls were 17% and 13%, 
respectively. In adjusted conditional logistic regression analy-
ses, osteoporosis (OR=7.08, 95% CI: 4.26-11.69, p<0.001), os-
teopenia (OR=2.78, 95% CI: 1.95-3.99, p<0.001), and previous 
fracture (OR=1.50, 95% CI: 1.01-2.24, p=0.045) were statisti-
cally significant associated with distal radius fractures in wom-
en. Osteoporosis was statistically significant associated with 
distal radius fractures in men (OR=8.08, 95% CI: 1.38-47.40, 
p=0.021).
Conclusions: The prevalence of osteoporosis in distal radius frac-
ture patients is high compared to control subjects, and osteoporo-
sis is a risk factor for distal radius fractures in both genders.
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P624 -  OSTEOPOROSIS IN ELDERLY PATIENTS  
PRESENTING WITH MUSCULOSKELETAL PAIN
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Medical School, Erzurum, 11Department of Physical Medicine 
and Rehabilitation, Mustafa Kemal University Medical School, 
Hatay, 12Department of Physical Medicine and Rehabilitation, 
Marmara University Medical School, İstanbul, Turkey

Aims: The aim of this study was to identify the ones who have 
osteoporosis (OP) in a large sample of elderly presenting with 
musculoskeletal complaints. We also examined the distribution 
of the regions of musculoskeletal pain and medications for the 
musculoskeletal diseases in these patients
Methods: This multicenter study was conducted in nine provinc-
es located in six different geographical regions between April and 
December 2008. A total of 1141 patients aged ≥ 60 years who were 
consecutively admitted to the Physical Medicine and Rehabilita-
tion departments, were screened for diagnosis of OP. Age, gender, 
complaints, diagnosis and current medications related to muscu-
loskeletal system disorder(s) of the patients were recorded.

Results: Out of 1141, 382 patients with a diagnosis of OP ac-
cording to the World Health Organization criteria were includ-
ed in the study. The mean age of the participants were 71.9±5.3 
years. Low back (54.5%) and back (39.6%) pain were the most 
common complaints in both genders. These were followed by 
knee (28.2%), hip (17%), cervical (14.1%) and shoulder (13.6%) 
pain. While 50% of those who reported pain experienced the 
pain in only one site, 32.1% have pain in two, and±17.9 in three 
or more areas. Osteoarthritis (35.9%), lumbar (20.7%) and 
cervical spondylosis/stenosis (10.2%) were the most common 
musculoskeletal diseases coexisting to OP. The mean number 
of drugs used, including the ones for osteoporosis treatment, 
was 3.0±1.2. While 38.2% of the patients were using medication 
only for osteoporosis, 22% of them were using one, 28.8% two 
and 11% three or more additional drugs. Most commonly pre-
scribed anti-osteoporotic agents were biphosphonates (59%), 
followed by calcitonin (13.8%), strontium ranelate (11.6%), par-
athyroid hormone (7.1%) and selective estrogen receptor modu-
lators (1.6%). Moreover, 91.8% of the patients were advised to 
take calcium and vitamin D supplements. For the treatment of 
musculoskeletal disease(s), non-steroidal anti-inflammatory 
drugs (NSAIDs) were used in 46.6% and paracetamol in 24.6% 
of the patients.
Conclusions: It is imperative to perform a thorough physical ex-
amination to reveal the underlying cause of back pain in elderly 
osteoporotic patients; spodylosis or OP itself. Furthermore, with 
regard to polypharmacy, non-pharmacological approaches like 
physical therapy and exercise programs should be considered as 
an integral part of management of musculoskeletal diseases, es-
pecially in elderly patients

Disclosure of Interest: None Declared

P625 - ARE POST BARIATRIC SURGERY FRACTURES  
DIFFERENT FROM FRACTURES IN SEVERELY OBESE 
SUBJECTS?
J. J. Paat 1,*, H. Abu-Lebdeh 2

1Internal Medicine, 2Endocrinology and Internal Medicine, Mayo 
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Aims: Bone strength and fracture are related to multiple factors. 
Bone fractures have been associated to body mass index (BMI). 
Prior studies have documented an increased risk of fracture with 
low BMI. In severely obese patients who have had bariatric sur-
gery, changes in absorption of minerals and alterations in hor-
mones cause bone and mineral loss and may contribute to bone 
fractures. Little is documented about fractures in these post sur-
gical obese patients. The aims of this study are to report fracture 
characteristics in severely obese subjects following bariatric sur-
gery and compare fractures to severely obese patients before bari-
atric surgery. 
Methods: Cases of bone fractures were reviewed and confirmed 
in a community cohort of 525 subjects who underwent bariat-
ric surgery from 1992 to 2007. Fractures were classified and 
analyzed according to trauma, site of fracture and conventional 
osteoporotic fractures. Additional comparison analysis was per-
formed between pre-operative and post operative fractures.
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Results: In 525 subjects who underwent bariatric surgery, 54 sub-
jects developed definite fractures after surgery. Post-operatively, 
the mean weight loss was 35.4 ±20 kg over a mean follow up pe-
riod of 5.4 ±3.5 yrs. Most fractures occurred in the lower extrem-
ity (34%). In a multivariate analysis, post-operative fractures were 
related to age, duration of follow up (p <0.01), and prior fractures 
(p=0.01) but not BMI, percent of weight loss or sex. Pre-opera-
tively, there were 80 definite fractures which occurred on average 
7.4±5.2 yrs. before surgery. Most fractures were in the lower ex-
tremity (42%) In a multivariate analysis, pre-operative fractures 
were related to BMI and age (p <0.01), but not sex. Fracture rates 
after surgery are not significantly different from those before sur-
gery (p=0.19). Traumatic fractures, conventional osteoporotic 
fractures and fracture sites were similar in both groups (p>0.05).
Conclusions: Bone fracture rates and sites in obese subjects who 
underwent bariatric surgery are not different from bone fracture 
rates or sites before bariatric surgery.
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P626 - CHANGES IN HIP FRACTURE INCIDENCE IN 
SOUTH-EASTERN AUSTRALIA, 1990-3 TO 2006-7:  
GEELONG OSTEOPOROSIS STUDY
J. A. Pasco 1,*, S. L. Brennan 1, M. J. Henry 1, G. C. Nicholson 1, E. 
N. Merriman 1, Y. Zhang 1, M. A. Kotowicz 1
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Aims: Recent data suggest that hip fracture incidence may be 
declining in western populations. The aim of this study was to 
investigate changes in hip fracture incidence in south-eastern 
Australia over a period spanning from 1990 to 2007.
Methods: Comprehensive hip fracture data were obtained from 
radiology reports for a geographically distinct region, the Barwon 
Statistical Division, and compared for the two periods 1990-1993 
and 2006-2007. Multiple admissions and pathological fracture 
cases were excluded. During the study period, the population in-
creased by 19%. For ages 55+ there was a 53% increase (57% men 
and 49% women); corresponding figures for ages 85+ were 133% 
(176% and 116%). To facilitate direct comparisons, sex-specific 
fracture incidence rates were age-standardised to the 1991 census 
population.
Results: Between 1990-3 and 2006-7 the absolute number of hip 
fractures per year increased by 86% in men and by 19% in wom-
en. The age-standardised hip fracture ratio (2006-7 compared to 
1990-3) for ages 55+ were 0.93 (95% CI 0.80-1.09) for men and 
0.70 (95% CI 0.62-0.77) for women. Mean age-specific hip frac-
ture incidence rates decreased for women in age-groups 55-64, 
65-74, and 75-84 years (from 0.76 to 0.23, 2.63 to 1.62, 12.52 to 
7.18 fractures/1000 p-yr, respectively; all p<0.05). Non-signifi-
cant decreases were observed for women aged 85+ and for men 
aged 65-74, and 75-84 years (27.32 to 24.90, 1.54 to 0.97, 5.69 to 
5.04 fractures/1000 p-yr, respectively). No changes were observed 
among younger men and women.
Conclusions: Hip fracture incidence rates in women aged 55-84 
years decreased in 2006-7 compared to 1990-3 and a similar pat-
tern was observed in men, consistent with an effect on osteoporot-

ic fractures. This may reflect improved efficacy and increased 
uptake of anti-fracture drug treatments, together with increased 
application of falls prevention programs. However, a cohort effect 
or unknown environmental influences cannot be excluded.
Acknowledgement: Funding from VHPF and NHMRC project 
no. 628582 (Australia).
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P627 - PREVENTION OF FALLS AND FRACTURES IN THE 
CHAOS CLINIC – CHARACTERISTICS OF HOME  
HAZARDS AMONG FALL-PRONE OLDER FINNS
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Aims: Home hazard assessment and modification are recom-
mended for older adults with high risk of falling. Limited infor-
mation is available concerning the characteristics of hazards dis-
covered at people’s homes. The aim of this study is to describe the 
number and characteristics of hazards found during home visits 
of fall and fracture-prone, community-dwelling older Finns.
Methods: This study is a part of the Chaos Clinic Intervention 
- a randomized controlled falls clinic intervention to prevent falls 
and fall-related fractures among home-dwelling older adults. The 
trial started in January 2005 and is still in process. This sub-analy-
sis was implemented for subjects randomized to the intervention 
group and who lived in the City of Tampere, Finland between 
January 2005 and June 2008 (n=315). The one-hour, structured 
home visit was carried out by a physiotherapist or a public health 
nurse as one element of the year-long intervention. Among nutri-
tional and home exercise guidance, one of the main objectives of 
a home visit was to assess hazards related to safety of the home 
and its environment. Guidance in reducing these hazards was 
also given. In addition, individual assessment of and guidance for 
other fall-related risk factors and assistive devices, such as canes 
and walkers, were provided. Hazards and agreed proposals for 
improvement were recorded.
Results: By June 2009, 34 men and 281 women, mean age 78 
years (range 70-92), had completed the 12-month intervention. 
At baseline, one participant of four (25%) received regular home 
help and 61% reported fear of falling. 

The most common fall-related home hazards were missing 
handrails in stairs, toilets and washing facilities (51% of the par-
ticipants), missing anti-slip devices (such as friction mats) in toi-
lets and washing facilities (29%), missing friction surface under 
carpets (25%), deficiencies in night lights (38%), unsuitable use 
of indoor shoes (16%), and unsuitable indoor stepladders (14%). 
Unsafe outdoor shoes and nearby other environmental hazards 
were recorded only in 3% of the participants. These hazards were 
also recommended to reduce.
Conclusions: As a part of a multifactorial fall and fracture preven-
tion program among home-dwelling older Finns, the home hazard 
assessment should especially focus on handrails and friction mats 
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in toilets and washing facilities. In addition, attention should be 
given to proper use of night lights and anti-slip indoor shoes
Acknowledgement: We are indebted to Jaana Lindberg and Seija 
Nordback.
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P628 - EPIDEMIOLOGY OF TOTAL HIP AND KNEE  
REPLACEMENT AND REVISION SURGERIES
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Aims: To analyze the evolution of total hip and knee arthroplast-
ies and revision surgeries, in a period of eleven years.
Methods: Data from hospital admissions registries, from Cen-
tral Administration of the Portuguese Health System were used. 
Admissions of patients were selected according with procedures 
coded with 81.51 and 81.53 respectively for total hip arthroplast-
ies (THA) and total hip revision (THR) and 81.54 and 81.55 
respectively for total knee arthroplasties (TKA) and total knee 
revision (THR), according to the International Classification of 
Diseases, 9th Revision, Clinical Modification (ICD-9-CM). The 
age standardized incidence rates (IR), for each year between 1997 
and 2007, were calculated for THA and THR, using the standard 
population of Europe (1976) and the direct method. The denomi-
nator was the estimated population for each year, except for 2001 
a Census year. The burden of revision was calculated as the frac-
tion of revision surgeries among all primary and revision arthro-
plasties.
Results: During the study period, the IR of THA had a linear in-
creased of 19%, both for women and men, being 34.5 and 39.6 in 
1997 and 41.4 and 47.4 in 2007, per 100 000 persons-year, respec-
tively for women and men. The revision burden of THR increased 
from 1997 to 2002, from 10.1% to 15.8% and remained stable from 
that year on. Regarding the IR of TKA, there was an accentuate in-
crease, being, in 1997, 11.4 and 4.9 and in 2007 49.3 and 21.6, per 
100 000 persons-year, respectively for women and men. This rep-
resents an increase of more than four folds in both genders. The 
revision burden of TKR decreased from 1997 to 2004 (from 7.3% to 
4.7%) and from 2005 to 2007 increased up to 6%. During the study 
period the number of orthopedic surgeons increased 4.8% in Por-
tugal and the annual average of THA per surgeon remained stable, 
around 7.6, while the annual average of TKA increased from 4 to 6.
Conclusions: Total hip and knee arthroplasties are the interna-
tional standard of care for degenerative joint diseases and help 
reducing pain and improving quality of life in patients. The in-
creased trends in the age standardized incidence rates of TKA 
in Portugal follows what is observed in the international studies, 
while for THA the trends show a smaller increased than in USA, 
Canada and several European countries. Knowing the demand 
for arthroplasties is crucial for health managers and an important 
epidemiological issue, since the osteoarticular diseases has a ma-
jor impact in the society.
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IN POSTMENOPAUSAL WOMEN: PRELIMINARY RESULTS 
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Aims: Within the project PROF (Prevention of Osteoporotic 
Fractures) where synergic efforts between researchers and health-
care physicians are in place for preventing osteoporotic fractures 
in Southern Apulia, we have analyzed the correlation between 
familial fragility fractures and osteopenic/osteoporotic status in 
postmenopausal women.
Methods: in the year 2009, we have screened 1414 postmenopausal 
women (mean age 62 years, range from 39 to 86) by using quanti-
tative ultrasound testing, either at heel or phalanx anatomic level. 
Demographic and anamnestic data were recorded for all the pa-
tients, including BMI, nutrition, menopause, physical activity, pre-
vious fractures, parental fragility fractures. Three categories were a 
priori identified: a) Demineralization, whenever any T-score value 
was inferior to -1.0 SD; b) Severe demineralization, whenever a 
T-score inferior to -2.0 was observed, corresponding to a higher 
risk of fracture; c) Osteoporosis, whenever a T-score values QUS 
inferior to -2.5±0.2 (in case of heel) or T-score inferior to -3.2±0.2 
(in case of phalanx). Descriptive statistical analyses have been per-
formed in order to assess the correlation between parental fragility 
fractures (any osteoporotic fracture occurred in patients’ parents) 
and the osteopenic or osteoporotic status of the patients.
Results: Demineralization was observed in 1115 patients out of 
1414 (79%). Demineralization corresponding to a severe osteo-
penia or osteoporotic status was confirmed in 734 women (52% 
of the overall examined subjects); 453 patients were found to be 
osteoporotic (32%). A total of 226 women declared to have par-
ents with fragility fractures: out of them, 196 (86.7%) presented 
a demineralization – as defined by T-score <-1 - corresponding 
at least to an osteopenic status. In the subgroup of women with 
familial fragility fractures, a status of severe osteopenia or oste-
oporosis was diagnosed in 122 patients (54.0%), with 69 of them 
being frankly osteoporotic (30.5%).
Conclusions: PROF study dataset suggests that the presence of 
familial fragility fractures correlates with osteopenic and/or oste-
oporotic status in postmenopausal women. Such an evidence may 
be considered an opportunity (a flag) to focus attention of both 
General Practitioners and of Specialties Doctors toward an in-
tegrated/preventive approach to family relatives of patients with 
fragility fractures.
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P630 - CORRELATION BETWEEN HYPOGONADISM AND 
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DENSITY 
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Aims: Establish the correlation between hypogonadism and the 
risk of falling in men over 65 years old with low bone mineral 
density (BMD).
Methods: The research was conducted on a sample of 138 men 
aged over 65 years clinically and imaging diagnosed with oste-
oporosis or osteopenia. They were compared with a control group 
composed of 115 men with normal lumbar spine and hips BMD 
determined by dual energy X-ray absorptiometry. The risk of fall-
ing was assessed using four simple tests considered good inde-
pendent predictors for failure. These tests were: Tandem Stand-
ing, Up & Go Chair - Rising, the speed of walking.
Results: The average age of men was similar in both groups: 69.45 
years in control group and 70.57 years in study group. Risk of fall-
ing was more frequently increased at men from the study group 
(109 patients, 60.89%) compared with those from the control 
group (70 patients, 39.11%) (p=0.002). In the control group, hy-
pogonadism was diagnosed in 68.57% cases (48 patients) of men 
with increased risk of falling, compared with only 2.22% cases 
(1 patient) with sex hormones deficiency at men without risk of 
falling (p=0.000). Men from the study group with increased risk 
of falling presented hypogonadism in 68.47% cases (76 patients), 
while at those without risk of falling sex steroid deficiency was 
seen only in 6.89% cases (2 patients) (p=0.000). In the study 
group, 97.43% of patients (76 cases) with hypogonadism had 
increased risk of falling, the result being similar to the control 
group (97.96%; 48 cases). Among men with increased risk of fall-
ing, 12.64% (32 patients) had low total testosterone, 49.01% low 
free testosterone and 18.97% low estradiol levels.
Conclusions: Men with low bone mineral density and increased 
risk of falling had significantly more often hypogonadism than 
those without risk of falls. The vast majority of men diagnosed 
with hypogonadism showed increased risk of falls. Free testoster-
one deficiency was most commonly associated with increased 
risk of falling.
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P631 - INCIDENCE AND COSTS OF HIP FRACTURES VS. 
ACUTE MYOCARDIAL INFARCTIONS AND STROKES IN 
ITALY
P. Piscitelli 1, 2,*, A. Baggiani 3, G. Iolascon 4, R. Gimigliano 5, A. 
Migliore 6, M. L. Brandi 2, A. Distante 1, 3

1ISBEM, Brindisi, 2University of Florence, Florence, 3University 
of Pisa, Pisa, 4Second University of Naples, 5Second University of 
Naples, Naples, 6Fatebenefratelli Hospital, Rome, Italy

Aims: Previous studies have suggested that economic burdens 
of osteoporotic fractures follows the ones due to cardiovascular 
diseases. Thus, in order to rule out/rule in such an evidence, we 
compared the impact of hip fractures in an aged population ver-
sus acute myocardial infarctions (AMI) and strokes, in Italy.
Methods: the Italian database for hospitalized people was ex-
plored to evaluate hospital admissions and costs between 2001 
and 2005 in people ≥45 and ≥65 and ≥75. Hospital and rehabilita-
tion costs were calculated on the basis of both DRGs classification 
and of official rates.
Results: In 2005, as many as 75.586 men and 43.164 women were 
hospitalized because of AMI, showing an increase of 17.2% and 
29.2%, respectively, across 5 years. In the 45-64 age-group, 29.925 
hospitalizations were registered in men and 6.443 in women. In 
the 65-74 age-group, 21.621 men and 10,145 women were hos-
pitalized following AMI, while in the ≥75 age-group, 24.040 and 
26.576 hospitalizations were recorded in men and women, respec-
tively. Hip fractures were experienced by almost 400.000 people 
≥65 across 5 years, resulting in over 100.000 deaths. In year 2005, 
as many as 94.471 people aged ≥65 were hospitalized due to hip 
fractures, with an increase of 25% over 5 years. The majority of 
hip fractures occurred in patients ≥75 (82.9%); in fact, they did 
amount to 420.890 with an increase of 16% across 6 years) and 
particularly in women. Among women, 84.2% of fractures (n 
=334,223; +28.0% over 6 years) were experienced by patients in 
the ≥75 age-group, which is known to be the one with the highest 
prevalence of osteoporosis, accounting for 68.6% of the overall 
observed increase in the total number of fractures. Hip fractures 
in men ≥75 increased by 33.1% (up to 16.540). Hospitalizations 
due to strokes increased from 178.163 to 193.258 across 5 years, 
with elderly people going from 73.493 to 94.471. Overall costs 
undertaken for hip fractures in the elderly increased from 890 
million Euros (€) to 1 billion €, growing faster than AMI costs 
which went - in people >45 - from 654 to 794 million € and - in 
elderly people - from 428 to 568 million €.On the contrary, costs 
sustained for Strokes were pretty stable, with a reduction trend 
going from 574 to 569 million €, being more relevant in patients 
affected by Transient Ischemic Attacks that went from 149 to 129 
million €.
Conclusions: In elderly people, incidence and costs of hip frac-
tures are comparable to the overall costs of AMI and Strokes.

Disclosure of Interest: None Declared



Osteoporos Int (2010) 21:[Suppl1]S25–S388 S 265

1 C

P632 - VITAMIN D DEFICIENCY AND INSUFFICIENCY IN 
UKRAINIAN POPULATION
V. Povoroznyuk 1,*, N. Balatska 1, V. Muts 1, T. Solonenko 1, V. 
Vayda 1

1Institute of Gerontology AMS Ukraine, Kyiv, Ukraine

Aims: Vitamin D levels in peripheral blood have been assessed 
at Ukrainian Scientific and Medical Center of Osteoporosis. 129 
patients, aged 20-79 years (median 55.8±1.3) underwent periph-
eral blood sampling with subsequent assessment of 25(OH)vit D 
values by EIA test.
Methods: Patients have been split into 5 groups according to their 
age: 20-39, 40-49, 50-59, 60-69 and 70-79 years old. 95 of them 
were females and 34 males. Vitamin D levels were assessed with 
the 25-OH Vitamin D EIA Kit by means of the Immundiagnostic 
Enzyme-Immuno-Assay (EIA) for quantitative determination of 
25-OH Vitamin D in human serum and plasma.
Results: Results in groups: 25-OH vitamin D level in group 20-
39yrs was 60.7±9.5 nmol/l; in 40-49yrs - 53.4±5.7 nmol/l; in 50-
59yrs - 58.5±6.9 nmol/l; in 60-69yrs - 58.0±7.3nmol/l; in 70-79yrs 
- 68.0±9.7 nmol/l. Average value throughout the assessed popula-
tion was 58.4±3.5 nmol/l. Deficiency has been found in 11.7%, 
14.3%, 17.1%, 17.2%, 11.1% of cases (“younger” to “older” group, 
respectively). Insufficiency: 47.1%, 57.1%, 57.2%, 62.1%, 48.2% of 
cases. Normal values of 25(OH) vitamin D have been determined 
in 41.2%, 28.6%, 25.7%, 20.7%, 40.7% (same group breakdown). 
In total the diagnosis of vitamin D deficiency was established in 
14.7% of the subjects, insufficiency – in 55.0%; normal values in 
30.3% of the population in question.
Conclusions: Patients in the following age groups: 40-49, 50-59, 
60-69 years are most susceptible to deficiency and insufficiency 
of vitamin D. The occurrence of higher 25(OH)vitamin D levels 
in patient population between 70-79 years old might be explained 
by prophylactic intake of calcium and vitamin D preparations 
among this population.
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P633 - LOW BACK PAIN AMONG CHILDREN WHO ARE 
LIVING IN MOUNTAIN REGION OF UKRAINIAN  
ZACARPATHYA
V. Povoroznyuk 1,*, M. Ivaschenko 1, N. Balatska 1, V. Vayda 1, L. 
Biljak 1

1Institute of Gerontology AMS Ukraine, Kyiv, Ukraine

Aims: Low back pain (LBP) among children is actual problems 
in medicine. According to Herreby M. et al. (2002) 85± people, 
who had been suffered from low back pain at 14 years old, had 
multiple relapses of symptom in next 35 years. The aim of work - 
to evaluate the frequency of LBP and establish risk factors among 
children, who are living in one of the mountain region of Ukraine 
(Kobyletska Polyana, Transcarpathian region).
Methods: 208 schoolchildren in age 10-17 years old were exam-
ined. It was used objective examination and risk-factors ques-
tionnaire for person with LBP (Povoroznyuk V.V., Dzerovych 
N.I., 2003).

Results: 21.3± schoolchildren had complaints in LBP (19± - boys, 
23± - girls). The age-related peak of symptom was in 14-15 years 
among girls, at 14 and 16 years among boys (22.2± and 27.7± cor-
respondingly). The localization of the pain was in lumber region 
in 45.5± children, and combination of lumber and thoracic or 
cervical pain in 25.5±. The mild pain intensity was in 30.8± girls 
and moderate - in 26.9± girls and 55.6± boys. 62± children had 
pain in day-time with duration not more than 30 min. LBP was 
increasing with heavy load lifting or during continuous bending 
or sitting position. All children with LBP had overweight book 
bags. There were 32± family-related cases of LBP.
Conclusions: LBP was diagnosed in 21.3± of children of the 
mountain region. The main risk-factors were heredity and hard 
physical activity.
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P634 - THE PREVALENCE OF OSTEOPOROSIS IN  
PATIENTS WITH ANKYLOSING SPONDYLITIS
F. Cioara 1,*, C. Avram 1, M. Cevei 1, C. Cseppento 1, L. Vicas 1, L. 
Lazăr 1

1Balneophysiokynetotherapy and Rehabilitation Dept, University 
of Oradea, Faculty of Medicine and Pharmacy, Oradea, Romania

Aims: Ankylosing spondylitis (AS) is a chronic inflammatory 
disorder, characterized by an inflammatory enthesopathy pro-
gressing to ossification and ankylosis. Osteoporosis is a well-re-
ported complication of AS. Bone loss begins early in the disease at 
the spine, and later progresses to the hip. This reduction in bone 
density leads to an increased risk of fractures. However, there is 
a lack of awareness regarding this common complication, thus 
adding to the morbidity associated with AS. Aim of the study was 
to calculate the prevalence of osteoporosis in patients with anky-
losing spondylitis.
Methods: We evaluate 50 subjects with ankylosing spondylitis (35 
male, 15 female). Clinical, biological and radiological status was 
assessed by the Bath AS Disease Activity Index (BASDAI), Bath 
AS Functional Index (BASFI), C-reactive protein (CRP), Erythro-
cyte sedimentation rate (ERS), Bath AS Radiology Index (BASRI). 
BMD was evaluated at the lumbar spine and femoral neck by dual 
energy X-ray absorptiometry (DXA).
Results: The mean age was 36.84, ratio men / women was 3.5 / 
1 (70% men and 30% women), the mean disease duration was 9, 
8 years±6.7. Prevalence of osteoporosis was 20%. Factors associ-
ated with osteoporosis were higher CRP, ESR, BASFI and BAS-
DAI, low weight longer disease duration. In AS patients BMD was 
significantly reduced in both lumbar spine 1.06±0.20 g/cm2 (T=-
1.21±1.60) and femoral neck 0.90±0.16 g/cm2 (T= -1.32±1.31).
Conclusions: Osteoporosis is common in patients with AS and 
seems to be related to disease. Patients with active disease are es-
pecially at risk for developing osteoporosis.
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P635 - EFFECTS OF SELF-REPORTED OSTEOPOROSIS 
AND INCIDENT FRACTURES ON QUALITY OF LIFE:  
A PROSPECTIVE POPULATION-BASED STUDY
M. Premaor 1,*, J. Chatwin 2, M. Moore 2, M. Kim 3, G. Nika 4, S. 
Gehlbach 4, F. Hooven 4, C. Cooper 3, J. Compston 1

1Departmant of Medicine, University of Cambridge, Cambridge, 
2Primary Medical Care, 3MRC Epidemiology Resource Centre, 
University of Southampton, Southampton, United Kingdom, 
4Center for Outcomes Research, University of Massachusetts 
Medical School, Worcester, United States

Aims: Adverse effects of fragility fractures on quality of life have 
been reported in a number of studies. There is also evidence that 
the presence of osteoporosis, defined as a BMD T-score ≤ -2.5, 
may be associated with reduced quality of life even in the absence 
of fracture. We have assessed the effects of incident fractures and 
a self-reported diagnosis of osteoporosis on quality of life in a 
cohort of women studied prospectively over a one year period.
Methods: 4079 women were recruited from Southampton UK 
for The Global Longitudinal registry of Osteoporosis in Women 
(GLOW). GLOW is an observational follow-up study of women 
aged 55 years and older recruited through 723 primary physi-
cian practices in 17 sites in 10 countries. All non-institutional-
ized patients visiting the practice within the prior 2 years were 
eligible. Quality of life was assessed using the EQ5D and SF-36 
questionnaires. Completed questionnaires at 1 year of follow-up 
were available in 1760 women.
Results: After adjustment, quality of life at one year was negative-
ly associated with self-reported osteoporosis, falls, last menstrual 
period more than 20 yrs ago, BMI, and co-morbidities (hyper-
tension, heart disease, and COPD) and positively associated with 
number of days per week spent walking for more than 20 minutes 
and education level. A significant association between quality of 
life and incident fractures was not demonstrated in this cohort.
Conclusions: After one-year of follow-up self-reported oste-
oporosis was negatively associated with quality of life in women 
participating in the UK cohort of the Glow study. This association 
appears to be independent of the presence of incident fractures.

Disclosure of Interest: M. Premaor Grant / Research Support 
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P636 - IS THERE SEXUAL DIMORPHISM IN THE  
RELATIONSHIP BETWEEN SERUM 25(OH)D AND BONE 
MASS? RESULTS FROM THE HERTFORDSHIRE COHORT 
STUDY
C. R. Holroyd 1,*, K. Jameson 1, K. Noonan 2, B. J. Boucher 3, N. C. 
Harvey 1, C. Cooper 1, E. M. Dennison 1

1MRC Epidemiology Resource Centre, Southampton General 
Hospital, Southampton, 2Department of Clinical Biochemistry, 
Barts and the London NHS Trust, 3Centre for Diabetes, Queen 
Mary University of London, London, United Kingdom

Aims: There is considerable interest in the relationship between 
vitamin D status [circulating 25-hydroxyvitamin D (25(OH)D) 
concentration] and musculoskeletal health in adult populations, 
particularly given the high reported prevalence of vitamin D in-
sufficiency/ deficiency. We utilised a well characterised Caucasian 
cohort based in Hertfordshire, UK to study this relationship.
Methods: We studied 430 women and 398 men born in Hert-
fordshire, UK between 1931-39 and resident there in adult life. 
Anthropometric data were recorded and a health questionnaire 
completed. A fasting blood sample was taken and 25(OH)D meas-
ured using automated DiaSorin Liason chemiluminescent assays. 
Bone densitometry was performed at the lumbar spine and femo-
ral neck using a Hologic QDR 4500 instrument. Bone mineral 
density (BMD) and bone mineral content (BMC) were adjusted 
for age, BMI, social class, smoking status, alcohol consumption, 
physical activity, dietary calcium, season of clinic visit, and HRT 
use and years since the menopause in women. Individuals were 
grouped according to their 25(OH)D concentration: <10ng/ml, 
10-20 ng/ml, >20ng/ml.
Results: The mean age of males and females was 64.2 years and 
65.6 years respectively. Circulating 25(OH)D concentrations were 
higher in those attending clinic in summer/autumn compared to 
those attending in winter/spring (p<0.001). 12.1% men and 17.2% 
women were vitamin D deficient (concentration <10 ng/ml) and 
47.7% men and 53.3% women had concentrations between 10 and 
20 ng/ml. Among men, individuals with 25(OH)D levels > 20ng/
ml had significantly higher BMD and BMC at all sites, compared 
with their counterparts with 25(OH)D concentrations<20ng/ml 
(p<0.05). No such threshold effect was evident among women. 
Conclusions: We have observed high levels of 25(OH)D insuf-
ficiency/ deficiency in a UK middle aged cohort. While a thresh-
old of 20ng/ml appeared to be associated with better bone health 
among men, no such threshold was apparent in women from this 
cohort. 
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P637 - PREDICTION OF BONE FRACTURE RISK WITH 
FRAX® TOOL AND PTH LEVEL IN PATIENTS WITH  
END-STAGE RENAL DISEASE TREATED WITH  
HEMODIALYSIS
J. Przedlacki 1,*, M. Staszków 1, P. Żebrowski 1, M. Dylewska 1, M. 
Sowa 1, A. Kohmann-Golc 1, M. Wieliczko 1, G. Ostrowski 1, J. Ma-
tuszkiewicz-Rowińska 1

1Dept. of Nephrology, Dialysotherapy and Internal Diseases, 
Medical University of Warsaw, Warsaw, Poland

Aims: Patients with end-stage renal disease (ESRD) treated with 
hemodialysis have increased risk of bone fractures. It is suggested 
by KDIGO (2009) to maintain PTH level in the range of 2 to 9 
times the upper normal limit for the assay on the stable level. Jus-
tification for the probe to use FRAX® method, practiced in oste-
oporosis, to estimate the fracture risk in ESRD patients is the lack 
of accepted method in ESRD and simultaneous presence of the 
same risk factors as in the general population (age, gender, fam-
ily history of fractures, substances). The aim of this study was to 
evaluate the usefulness of the FRAX® tool in prediction of fracture 
risk in patients with ESRD undergoing dialysis in comparison 
with the assessment of serum PTH measurements. 
Methods: The study was performed for 1 year in 56 patients (30 
men and 26 women) aged 64.2±13.7 years treated with hemodial-
ysis for 7-372 months (median 55). The 10-year fracture risk (10-
FR) of main bones was calculated using British FRAX® tool with 
DXA results (T-score) of femoral neck. PTH level was evaluated 
in the beginning of the study and after 1 year or before fracture. 
It was taken as optimal (KDIGO) when it was between 2-9 times 
above upper normal limit (norm 15-65 pg/ml; optimal PTH 130-
585 pg/ml). Changes of PTH higher than 50% between first and 
the last exam were taken as abnormal (arbitrary decision).
Results: New low-energy bone fractures occurred in 7 patients 
(femoral neck in 5 and shoulder in 2). In accordance to KDIGO 
26 patients had PTH level in optimal range and 30 in abnormal 
(16 too high and 14 too low). Four out of 7 patients with fracture 
had PTH level in optimal range during the study, 3 others had it 
too low. Initial 10-FR in all patients was 10.6±8.8%. 10-FR was 
higher in fractured group than in other (19.9±13.4 v 9.4±7.1% 
respectively; p<0.01). High risk (>20%) was found in 5 patients (2 
of them had new bone fracture) and low risk (≤10%) in 33 (2 with 
fracture). High risk was found statistically more often in fractured 
group than in without (p<0.05). Patients with fractures were old-
er than without (76.3±7.7 v 62.4±13.8 respectively; p<0.05).There 
was no difference in duration of dialysis treatment.
Conclusions: Patients with ERSRD and newly recognized bone 
fractures have higher fracture risk estimated with FRAX® tool 
than those without fractures. High fracture risk (>20%) estimated 
with FRAX® tool predicts fracture risk in ESRD patients in the 
same degree as lower than suggested serum PTH level.
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P638 - COMPARISON OF FRAX® TOOL AND BMD 
CHANGES ALONE IN ASSESSMENT OF THE EFFICACY OF 
PHARMACOLOGICAL TREATMENT IN OSTEOPOROSIS: 
POMOST STUDY
J. Przedlacki 1,*, K. Księżopolska-Orłowska 1, A. Grodzki 1, D. Bar-
tuszek 1, T. Bartuszek 1, A. Świrski 1, J. Musiał 1, E. Łuczak 1, E. 
Loth 1, P. Teter 1, K. Sikorska-Siudek 1, A. Łasiewicki 1

1National Centre of Osteoporosis, Warsaw, Poland

Aims: It is suggested not to use FRAX® tool in the assessment of 
the efficacy of osteoporosis treatment with antifracture medicines 
because it depends not only on BMD changes. However, in our 
every day practice we universally accept BMD as the exclusive 
method in assessing of this efficacy. Using FRAX® method in the 
follow-up of our patients, we would have opportunity to take into 
consideration the coexistence of changes in patients age, bone 
density and in the presence of new osteoporotic fracture risk fac-
tors. The aim of our study was to assess FRAX® in evaluation of 
the efficacy of pharmacological treatment of osteoporosis in com-
parison with BMD changes only.
Methods: Calculation of 10-year bone fracture risk (10-FR) of 
the main bones with British version of FRAX® was performed in 
142 patients (13 men and 129 women) aged 69.2±6.2 years select-
ed from the group of 1188 patients admitted for the first time to 
National Centre of Osteoporosis during 1 year (2006/2007) who 
continued the treatment with antifracture medicines (1-weekly or 
1-monthly bisphosphonates, strontium ranelate, vitamin D and 
calcium) for 2-3 years with available results of DXA of femoral 
neck (FN) and actual information on the clinical risk factors of 
bone fracture. The new age (older for 2-3 years), DXA results 
(new T-score) and information on the new osteoporotic events 
were used in the repeated calculations. LSC of FN BMD change 
was 5%. LSC of 10-FR changes is not defined.
Results: Sixty six patients were treated for 3 years and other 76 
for 2 years. 10-FR risk at the start of observation was 19.4±9.9%. 
There were 9 new low-energy bone fractures during treatment. 
BMD of FN was increased in 40 patients, decreased in 21 and not 
changed in 81. There was significant negative correlation between 
changes of BMD and 10-FR during 2-3 years of treatment (r=-
0.7200; p<0.001). Nineteen out of 81 patients with stable BMD 
had increased 10-FR >2 percentage points (PP), 3 out of 40 pa-
tients with increased BMD had increased 10-FR or no changed 
(1) and all patients with decreased BMD had increased 10-FR >1 
PP.
Conclusions: Fracture risk estimated with FRAX® tool negatively 
correlates with BMD changes during 2-3 years of treatment of 
osteoporosis and in most of patients 10-FR calculations with 
FRAX® tool has no advantage over BMD changes only. In group 
of patients with stable BMD, and especially in those with new 
osteoporotic events during observation, calculation with FRAX® 
more clearly shows the real further risk of bone fracture.
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P639 - RELATIONSHIP BETWEEN BONE MINERAL  
DENSITY CHANGES AND RISK OF NONVERTEBRAL 
FRACTURES AMONG WOMEN RECEIVING CALCIUM 
WITH OR WITHOUT VITAMIN D SUPPLEMENTATION:  
A META-ANALYSIS
V. Rabenda 1,*, O. Bruyère 1, J. Y. Reginster 1

1Public health, epidemiology and health economics, University of 
Liège, Liège, Belgium

Aims: To examine the association between changes in bone min-
eral density (BMD) with reduction in the risk of nonvertebral 
fracture in osteoporotic patients.
Methods: We conducted a systematic review of randomized pla-
cebo-controlled clinical trials of calcium with or without vitamin 
D supplementation, using electronic databases, supplemented 
by a hand-search of review articles and conference abstracts. To 
be included in this analysis, the studies were required to report 
both BMD (Hip/Proximal femur and/or lumbar spine) and the 
incidence of nonvertebral fractures.Meta-regression analyses 
were used to pool the data across all trials and to examine the 
associations of treatment and changes in BMD with reduction 
in risk of nonvertebral fracture over the duration of each study. 
A separate model was used for each measure of BMD (Hip or 
Spine; at 1 year or at the end of the study). The change in BMD 
was the difference between changes (from baseline) observed in 
the active treatment group and placebo group. Publication bias 
was explored by drawing a funnel plot and analyzed using the 
Begg and Mazumdar and Egger et al. tests.
Results: A total of 8 randomized trials (n=42172) were iden-
tified. No evidence of publication bias was showed. In 4 tri-
als, patients received calcium and vitamin D supplementation 
(n=39019), whereas in the other 4 trials, they received calci-
um-only supplementation (n=3153). Results show that larger 
increases in BMD at 1 year were not associated with greater 
reduction in nonvertebral fracture risk (p=0.255 for lumbar 
spine; p=0.635 for hip). Similarly, larger increases in BMD from 
baseline to study endpoint were not associated with greater re-
duction in nonvertebral fracture risk (p=0.447 for lumbar spine; 
p=0.316 for hip).
Conclusions: In conclusion, there was no evidence of a statisti-
cally significant relationship between BMD changes and reduc-
tion in risk of nonvertebral fracture among patients receiving 
calcium with or without vitamin D supplementation. Calcium 
and/or Vitamin D may extent antifracture efficacy through a 
mechanism independent of bone density. 
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P640 - FREQUENCY OF DIAGNOSED AND TREATED  
OSTEOPOROSIS IN FEMALE PATIENTES WITH HIP 
FRACTURE
N. Radosavljevic 1,*, B. Jokic 1, D. Milenkovic 2, Z. Radosavljevic 3, 
M. Lazovic 1, O. Ilic-Stojanovic 1

1Institute for Rehabilitation, 2Clinic for Rehabilitation, Dr M. Zo-
tovic, Belgrade, 3SBIB, Mladenovac, Serbia

Aims: The purpose of this study was to determine the frequency 
of diagnosed and treated osteoporosis in population of postmen-
opausal female patients with fragility hip fracture.
Methods: This study took place in Institute for Rehabilitation-
Belgrade on female postmenopausal patients that were rehabili-
tated after hip fracture. Data were collected by filling out a ques-
tionnaire with general information about the patient, the previous 
examination and treatment of osteoporosis and the existence of 
risk factors: previous fracture, early menopause, positive family 
history of fractures, co morbidity and conditions associated with 
loss of bone mass and a higher probability of falls, long-term ap-
plication of corticotherapy, BMI less than 19kg/m². The question-
naire was fulfilled for each patient by her physician on the basis of 
anamnesis, if necessary after talk with family and insight into the 
medical documentation.
Results: The subjects were 105 patients with fragile hip fracture, 
the average age of 74.13 years. In the observed patient group 93 of 
them or 88.57% was older than 65 years. Previous fragility fracture 
was found in 22 cases or 20.95%, early menopause was recorded 
in 21 (20%), and associated diseases in 14 cases or 13, 33%. Even 
17 (16,19%) of our patients except gender and age, had additional 
three of considered risk factors, and only three from the whole 
group had no additional risk factors for the development of oste-
oporosis. Approximately half of the patients at the time of initiation 
of rehabilitation had a BMI lower than 19kg/m². In the observed 
group DXA measurement was performed only in 12 patients be-
fore current fracture. Four of them received a recommendation for 
regular intake of calcium and vitamin D, and in 8 patients began 
treatment with bisphosphonates. Five of them started with taking 
therapy on regular base, but only three longer then one year.
Conclusions: After this research, unfortunately it can be conclud-
ed that despite the great efforts in the prevention of osteoporosis 
and fragility fractures there is still insufficient in recognizing, di-
agnosing and treatment of our patients, even in a population in 
high risk for fractures.
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P641 - OSTEOPOROSIS AMONG FIRST AND SECOND 
GENERATION IMMIGRANTS TO BEDFORD, UK
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Aims: Our aim was to assess the osteoporosis risk in the Italian 
group by comparing them with a control group to determine if 
current case finding practice in osteoporosis needs to include eth-
nic background as a relevant risk factor.



Osteoporos Int (2010) 21:[Suppl1]S25–S388 S 269

1 C

Methods: Anonymised data from the open access densitometry 
service were analysed from the Lunar GE database. Those of Ital-
ian origin were compared with a control group of Bedfordians 
with regard to fracture incidence and BMD. The two groups were 
controlled for age, height and weight across three age decades: 
60s, 70s and 80s.
Results: Bedford, a town of 100,000 people, has a large Italian 
community - with some 14% of Italian origin. The immigration 
began over 50 years ago after the Second World War as Italian 
men from the Mezzogiorno were recruited to work in the brick-
work industry centred to the west of Bedford. A previous study has 
highlighted the lower BMD among Italians who migrated from 
the south of Italy to Milan. (ref.) In the datasets from 128 paired 
patients the mean weight in the Italian group was 61.3kg and for 
the Bedfordian group was 65.3kg; the mean heights were 154.4 
cm for the Italians and 157.7cm for the Bedfordians. In the Italian 
group 33% had suffered a major osteoporotic fracture compared 
to 25% of the Bedfordian patients (p<0.01). Analysis of the T-
scores in the over 80s showed 63% of the Italians and 36% of the 
Bedfordians had T-scores less than -2.5 (p<0.01); in the over 70s 
group the results were 40% for the Italians and 32% for the Bed-
fordians (p<0.01) and for the 60s group the results were 37% for 
the Italians and 12.5% for the Bedfordians (p<0.001).
Conclusions: The lower bone density and increased fracture risk 
are shown in the Italian group after detailed comparison with a con-
trolled group living in the same area. These results are similar across 
the three age decades studied and tend to support a genetic cause for 
the enhanced risk of osteoporosis in the Italian group. In the earlier 
Milan study the lower bone density among their Southern Italian 
immigrants was attributed to environmental exposures, but the im-
migrant population had lived in Milan for only 15 years. 
References: Varenna M, Binelli L, et al, Osteoporos Int 
2002;14:734 
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P642 - THE IMPACT OF FRACTURE RISK ASSESSMENT 
ON OSTEOPOROSIS MANAGEMENT IN CLINICAL  
PRACTICE IN A BRUSSELS COHORT
I. Ramon 1,*, E. Jelloul 1, M. Moreau 2, M. Paesmans 2, S. Rozen-
berg 3, P. Bergmann 1, A. Peretz 1, C. Dekelver 1, R. Karmali 1, J. 
Body 1

1Department of Internal Medicine, CHU-Brugmann, ULB, 2Data 
Centre, Institut J Bordet, ULB, 3Department of Gynecology, CHU 
St Pierre, ULB, Brussels, Belgium

Aims: Osteoporosis (OP) is a major public health problem. Cur-
rently, the diagnosis of OP relies only on densitometry (T-score<-
2.5 by DXA). However, fracture risk depends also on the presence 
of clinical risk factors (CRFs). Recent management guidelines for 
OP emphasize the use of WHO Fracture Risk Assessment Tool 
(FRAX®), which integrates some known CRFs. The aim was to 
evaluate the use of CRFs assessment to guide OP management in 
clinical practice
Methods: We performed a cross-sectional observational study in 
OP female patients. We evaluated for inclusion the first 1043 par-
ticipants of the “Fracture Risk Brussels Epidemiological Enquiry” 

(FRISBEE) study, a prospective observational study in order to 
predict fracture risk by CRFs in a Brussels cohort of postmeno-
pausal women aged 60-80 years. The presence of OP was defined 
by a T-score<-2.5 by DXA. The frequency of known CRFs was 
compared among patients receiving a specific treatment for OP vs. 
untreated patients (chi-squared test; significance level of p<0.05). 
Results: 214 osteoporotic patients (20.5%) were included: 125 
patients with specific treatment for OP (bisphosphonates 88%, 
SERM 10%, Sr ranelate 2%)(group 1, 58.4%) and 89 untreated 
patients (group 2, 41.6%). HRT was taken by 13 patients (10.4%) 
in group 1 vs. 4 patients (4.5%) in group 2. The prevalence of 
evaluated CRFs was not different in treated vs. untreated OP pa-
tients: age >70 years: 55.6% vs. 57.3% (p=0.81), BMI<20: 24.2% 
vs. 22.5% (p=0.77), previous fracture: 36.8% vs. 38.2% (p=0.83), 
parental hip fracture: 0.8% vs. 2.2% (p=0.37), current smoking: 
8.8% vs. 15.7% (p=0.12), glucocorticoid use: 14.4% vs. 10.1% 
(p=0.12), causes of secondary OP: 19.2% vs. 20.5% (p=0.82), al-
cohol intake > 3 units daily: 6.4% vs. 9.0% (p=0.48), menopause 
before 45 years: 37.6% vs. 39.3% (p=0.80), sedentary (defined by 
WHO criteria): 20.0% vs. 21.3% (p=0.81). All patients had regu-
lar medical follow-up. 
Conclusions: We observed no significant differences in the prev-
alence of studied CRFs between the group with specific treatment 
for OP vs. the untreated group. This suggests that fracture risk as-
sessment has little impact on OP management in clinical practice. 
Efforts in order to increase the awareness of practitioners on the 
need for fracture risk assessment for proper OP management are 
warranted.
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P643 - DISTRIBUTION OF CLINICAL RISK FACTORS FOR 
FRACTURE IN A BRUSSELS COHORT: IMPLICATIONS 
FOR FRACTURE RISK ASSESSMENT. 
C. Ghys 1,*, I. Ramon 1, M. Moreau 2, M. Paesmans 2, P. Bergmann 

1, S. Rozenberg 3, A. Peretz 1, C. Dekelver 1, R. Karmali 1, J. Body 1

1Department of Internal Medicine, CHU-Brugmann, ULB, 2Data 
Centre, Institut J Bordet, ULB, 3Department of Gynecology, CHU 
St Pierre, ULB, Brussels, Belgium

Aims: Currently, the diagnosis of osteoporosis (OP) relies only on 
densitometry (T-score<-2.5 by DXA) despite the low predictive 
value of DXA for fracture risk. In this regard recent guidelines 
for OP management emphasize the use of the WHO fracture risk 
assessment tool (FRAX®), which integrates some known clinical 
risk factors (CRFs). However, not all identified CRFs are included 
in the FRAX® model and variability in CRFs prevalence between 
countries is likely. The aim was to evaluate the distribution of 
CRFs in a Brussels cohort and to compare it with those reported 
in the trials used for the construction of the FRAX® model.
Methods: We performed a cross-sectional observational study 
of the prevalence of CRFs among the first 1449 participants in-
cluded in the “Fracture Risk Brussels Epidemiological Enquiry” 
(FRISBEE) study, a prospective study assessing the fracture risk 
using CRFs in a Brussels cohort of postmenopausal women (60-
80 years).
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Results: The mean (± SD) age was 70.3±6.2 years with mean age 
(± SD) at menopause 48.6±5.6 years. Based on densitometric cri-
teria 175 patients (12.1%) had defined osteoporosis, 676 patients 
(46.7%) were osteopenic. 183 patients (12.6%) were taking spe-
cific treatment for OP (bisphosphonates 87.7%, SERM 10.3%, Sr 
ranelate 2.2%). The observed prevalences of known CRFs in our 
population were age > 70 years: 46.4%, BMI<20: 8.4%, previous 
fracture: 27.5%, parental hip fracture: 2.0%, current smoking: 
11.9%, glucocorticoid use: 9.0%, causes of secondary OP: 14.6%, 
alcohol intake ≥ 3 units daily: 7.4%, menopause before 45 years: 
36.4%, sedentary (defined by WHO criteria): 10.6%, fall in the 
last 6 months: 19.7%.
Conclusions: The prevalence of CRFs in our cohort varied from 
those observed in the trials used for the construction of FRAX®: 
notably previous fracture, current smoking and glucocorticoid 
use were more frequent in our cohort; parental hip fracture was 
less common. Further epidemiological evaluation is warranted in 
order to determine whether these different prevalences implicate 
a varying contribution of a specific CRF to fracture probability in 
different countries. This may also allow to develop more accurate 
population-based fracture risk assessment tools in the future.
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P644 - INCREASED FRACTURE RISK IN SECONDARY  
HYPERPARATHYROIDISM: A 16-YRS FOLLOW-UP STUDY
L. Rejnmark 1, 2,*, P. Vestergaard 2, C. Brot 3, L. Mosekilde 2

2Dep of Endocrinology and Internal Medicine, THG, 1Aarhus 
University Hospital, Aarhus, 3The Osteoporosis and Metabolic 
Research Unit, Copenhagen University Hospital, Hvidovre, Den-
mark

Aims: Secondary hyperparathyroidism increases bone turno-
ver and decreases bone mineral density (BMD). Low plasma 
25-hydroxyvitamin D (25OHD) levels cause secondary hyper-
parathyroidism, but the relative contribution of low 25OHD- 
and high PTH-levels on risk of fracture is largely unknown. 
Accordingly, we studied risk of fracture in secondary hyperpar-
athyroidism
Methods: Within the Danish Osteoporosis Prevention Study 
(DOPS), we performed a population based cohort study in 1097 
women who all were perimenopausal at inclusion. We studied ef-
fects of high PTH levels (i.e., in the upper tertile; ≥4.5 pmol/l) 
on risk of incident fractures at different 25OHD levels during 16 
years of follow-up. Incident fractures were assessed using a na-
tion-wide hospital discharge register. In addition, effects of high 
PTH levels on BMD and vertebral fractures were assessed by 
DXA-scans and spinal X-ray examination after 10-years of fol-
low-up.
Results: High PTH levels were associated with a decreased body 
mass index adjusted BMD and an increased risk of any fracture 
(HR 1.41, 95%CI, 1.11-1.79), as well as an increased risk of oste-
oporotic fractures (HR 1.59; 95%CI, 1.20-2.10). Plasma 25OHD 
levels per se did not affect fracture risk, but high PTH levels were 
associated with an increased fracture risk only at 25OHD levels 
<50 nmol/l, and between 50-80 nmol/l. High PTH levels did not 
increase risk of fracture at 25OHD levels >80 nmol/l.

Conclusions: High PTH levels increase risk of fracture. Our data 
suggest that risk of fracture is reduced when low PTH levels are 
combined with high vitamin D levels (25OHD>80 nmol/l).
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P645 - VITAMIN D LEVEL IN TYPE 2 DIABETIC PATIENTS
A. Shepelkevich 1,*, E. Reunova 1, O. Baranova 2, N. Vasilieva 2, V. 
Snapkov 2

1Department of Internal Medicine, Belarusian State Medical Uni-
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Center, Minsk, Belarus

Aims: Recent evidence suggests a role for vitamin D in patho-
genesis of type 2 diabetes mellitus (DM). Despite discrepancies 
between bone mineral density (BMD) and fracture rates, clinical 
trials uniformly support the fact that new bone formation and 
bone microarchitecture and, thus, bone quality, are altered in type 
2 DM. Calcium and vitamin D deficit may be potential risk fac-
tors for osteoporosis and one of the mechanisms of bone loss in 
type 2 diabetic patients. Therefore, the aim of our study was to 
assess the level of vitamin D and bone metabolism in type 2 dia-
betic patients.
Methods: 32 patients with type 2 DM (12 men and 20 women) 
(age – 51,44+7,31 years, duration of disease –5,57+6,34 years, 
body mass index - 30,97±4,65 kg/m2, НвА1с – 8,92 ±1,51%) were 
examined. The control group consisted of 14 normal age-, sex- 
and body mass index-matched subjects. There have been meas-
ured the markers of calcium-phosphate metabolism (Са, Р); the 
markers of bone formation (serum alkaline phosphatase (ALP), 
serum N-MID osteocalcin (OC)) and bone resorption (cross-
linked C-telopeptide (CTX)). There has been assessed the serum 
level of 25(OH)2vitD3 in autumn-winter period. Bone mineral 
density (BMD) was measured at lumbar spine (L1-L4) and femo-
ral neck using DXA. 
Results: The normal levels of vitamin D were not revealed in 
patients with type 2 DM. Hypovitaminosis of vitamin D was 
revealed in 7 cases (21,88%), insufficiency of vitamin D – in 21 
(65,62±), deficit of vitamin D – in 4 (12,5±). In control group hy-
povitaminosis of vitamin D was discovered in 4 subjects (28,6±), 
insufficiency of vitamin D – in 5 (35,4±), deficit of vitamin D – in 
1 (7,4±), the normal levels of vitamin D – in 4 (28,6%). Vitamin D 
level was significant lower in diabetics than controls (36,52±15,5 
vs. 83,07±20,43 p<0,05). The level of vitamin D positively cor-
related with duration of DM (r=0,51), waist (r=0,48), BMD at 
femoral neck (r=0,45).
Conclusions: There has been revealed the significant decrease of 
the vitamin D level in type 2 diabetic patients. Vitamin D hy-
povitaminosis was found in 21,88±, vitamin D insufficiency – in 
65,62±, vitamin D deficit – in 12,5%. Anthropometric data, dura-
tion of diabetes may affect at the vitamin D level in type 2 DM 
patients. 
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P646 - BONE MINERAL DENSITY, BONE TURNOVER 
MARKERS IN TYPE 2 DIABETIC MEN OLDER 50 YEARS
A. Shepelkevich 1,*, E. Reunova 1, E. A. Kholodova 1, O. Baranova 

2, N. Vasilieva 2

1Belarusian State Medical University, 2Republic Center of Medi-
cal Rehabilitation and Balneotherapy, Minsk, Belarus

Aims: Recent data confirmed an increased risk of osteoporotic 
fractures in type 2 diabetes mellitus (DM), including men. Lower 
bone mineral density (BMD) is a risk factor for bone fractures. In 
elderly women, loss in bone mass and micro-architectural chang-
es are generally attributed to the onset of menopause. Men do not 
experience menopause, they do, however, experience age-related 
acceleration in bone loss and micro-architecture deterioration. 
The aim of the study was to assess the BMD and bone markers in 
type 2 diabetic men older 50 years.
Methods: 63 type 2 diabetic men older 50 years (mean age: 
60,44±6,31 years, duration of DM: 10,47±5,34 years, age of mani-
festation: 50,53±8,68 years, BMI: 30,97±4,65, HbA1c: 8,91±1,8%) 
were examined. There have been measured the markers of bone 
formation (serum alkaline phosphatase (ALP), serum N-MID os-
teocalcin (OC)) and bone resorption (cross-linked C-telopeptide 
(CTX)), the markers of calcium-phosphate metabolism (Са, Р). 
BMD was measure by DXA at lumbar spine (L1-L4) and femur. 
Criteria WHO T-score less -2,5 was used for osteoporosis diag-
nostic. All findings were compared with 25 normal age-, sex- and 
body mass index-matched control subjects.
Results: BMD (g/sm2) was statistically lower in diabetic patients 
at femoral neck (0,873±0,151 vs. 0,972±0,161, p<0,02) in com-
parison with controls. BMD (g/sm2) at lumbar spine wasn’t sta-
tistically significant in type 2 DM men and controls (1,186±0,163 
vs. 1,219±0,138, p<0,08). There is a stronger degree of bone loss 
manifestation at femoral neck than at spine (0,873±0,151 vs. 
1,186±0,163, p<0,05). Osteopenia in spine was revealed in 22,22± 
(1,214± 0,187 g/cm2); at femoral neck – 32,26± (0,979±0,135 g/
cm2), osteoporosis in spine – 7,94± (1,205±0,186 g/cm2); at fem-
oral neck – 4,84± (0,955±0,147 g/cm2) in type 2 diabetic men. 
There is negative correlation between BMD at femoral neck and 
duration of DM (r= -0,46). Also BMD at femoral neck slightly 
negative correlated with BMI (r=-0,29) and waist (r=-0,25). The 
serum levels of markers of bone formation were significantly 
lower in diabetic patients than in control: OC (13,21±4,56 vs. 
21,71±6,59 ng/ml, р=0,002).
Conclusions: The data confirmed the high prevalence of bone 
loss in type 2 DM men at femoral neck (37,1%). Anthropomet-
ric data and duration of diabetes may affect BMD in type 2 DM. 
There has been demonstrated a lowered bone formation as one of 
the mechanisms of the bone density loss in type 2 diabetes mel-
litus.

Disclosure of Interest: None Declared

P647 - HEALTH-ECONOMIC ASPECTS OF VITAMIN  
D-SUPPLY IN GERMANY
J. D. Ringe 1,*, C. Kipshoven 2, L. C. Rovati 3, A. Zittermann 4

1Medizin. Klinik 4, Klinikum Leverkusen, Univ. of Cologne, 
Leverkusen, 2Med. Dpt., Madaus GmbH, Cologne, 4Dpt. of Car-
dio-Thoracic Surgery, Heart Center North Rhine-Westfalia, Ruhr 
University Bochum, Bad Oeynhausen, Germany, 3Med. Dpt., 
Rottapharm/Madaus, Monza, Italy

Aims: Evidence is accumulating that adults with low vitamin D 
status have excess mortality rates. We examined the average vi-
tamin D supply in the adult German population and calculated 
the extent by which annual mortality rates could theoretically be 
reduced by optimizing vitamin D status.
Methods: Throughout Germany, 266 GPs participated in this 
study; blood samples were taken at the end of winter from their 
daily ambulatory patients including both sexes and the age range 
from 20 to 99 years. From this cohort individual and mean val-
ues for 25-OH-D were analysed (1). Based on the data, an annual 
mortality rate of 1.34% in the total adult German population and 
data from two large prospective trials about the excess mortality 
in subjects with inadequate vitamin D status (2, 3) we calculated 
the chance of reducing mortality by a population wide improve-
ment of vitamin D supply.
Results: The average age of the 1343 patients (615 m and 728 w) 
was 57.6 years. The mean 25-OH-D-value for the whole cohort 
was 16.2 ng/ml (range: 6.0 to 66.8). 16% of the patients had val-
ues below 8 ng/ml (=20nmol/l), 37% below 12 ng/ml (=30nmol/l) 
and 94% below 32 ng/ml (=80 nmol/l). According to conservative 
estimations, at least 2.2% of all deaths or 18,300 lives annually 
could be saved by achieving 25-OH-D levels of at least 30 ng/ml 
(75 nmol/l) in the entire adult German population. Absolute risk 
reduction is probably much higher and may be up to approxi-
mately 18% or 147,000 lives saved annually.
Conclusions: In a representative sample of the adult German 
population at the end of winter a very low mean 25-OH-D level of 
16.2 ng/ml was recorded. Improving vitamin D status in the adult 
German population might be an effective strategy to reduce an-
nual mortality rates and probably health related costs. Our find-
ings should be confirmed by prospective studies.
References: 1. Ringe JD et al, Osteoporos Int 2008;19(Sl):S46; 
2. Dobnig H et al, Arch Intern Med 2008;168:1340; 3. Melamed 
ML et al, Arch Intern Med 2008;168:1629
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P648 - FRAX® IN CLINICAL PRACTICE
J. Rosa 1,*, P. Kasalicky 1, A. Slechticka 1
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Republic

Aims: 1.To establish ten-years fracture risk in patients receiving 
treatment of osteoporosis with antiresorptives in clinical prac-
tice. 2. To assess the projection of Austrian and UK databases on 
Czech patient population.
Methods: We performed retrospective database analysis.10-years 
risk of both major osteoporotic fracture (hip, clinical spine, hu-
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merus or wrist) and hip fracture according to FRAX® algorithm 
was calculated using Austrian and UK databases. Outpatients 
with osteoporosis: BMD T-score ≤-2.5 (lumbar spine, proximal 
femur) and/or osteoporotic fracture indicated for antiresorptive 
treatment (alendronate, raloxifene, risedronate, ibandronate) 
during I-X/2008, with respect to presence clinical risk factors 
(women n=183, men n=15) were screened.
Results: In women, history of osteoporotic fracture was given 
by 56.8%, parental history of hip fracture by 12%, smoking by 
18.6%, glucocorticoid therapy was present in 4.4%, history of 
rheumatoid arthritis in 3.3%, secondary osteoporosis in 20.2% 
and higher alcohol intake in 1.6%. The average 10-years risk of 
major osteoporotic fracture was 19.6% and 16.7%; the average 10-
years risk of hip fracture was 8.2% and 5.7% (Austrian and UK 
database, respectively). 
Conclusions: On average, calculated values of 10-years fracture 
risk exceed minimal values of therapeutic intervention in pa-
tients with osteopenia according to NOF 2008 guidelines (major 
osteoporotic fracture ≥20% or hip fracture ≥3%). 70.2% of our 
patients with osteoporosis ((BMD T-score ≤-2.5) fulfilled NOF 
criteria for therapeutic intervention if calculated by Austrian 
database. History of osteoporotic fracture doubles fracture risk 
(major osteoporotic fracture 23.5% vs. 12.9%; hip fracture 12.9 
vs. 4.7%). 
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P649 - OSTEOPOROSIS FRACTURE RISK AMONG OLDER 
WOMEN TREATED IN CONVENTIONAL PRACTICE  
SETTINGS: DO PRIOR FALLS OR FRACTURES MATTER? 
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1Pharmaceutical Research Computing, University of Maryland 
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Aims: Our aim was to describe the effect of a previous history of 
falls and fractures on the risk of fracture following a diagnosis of 
osteoporosis in peri- and postmenopausal women (PMW).
Methods: A retrospective cohort study was performed among 
women with osteoporosis aged 50+ years, identified from a large 
“real world” electronic medical record (EMR) database for years 
2001-2007. Poisson regression models were used to estimate fall 
and fracture rates by age at osteoporosis diagnosis. Multivariable 
Cox-proportional hazards models were used to identify risk fac-
tors associated with fracture in PMW following a documented 
diagnosis of osteoporosis or treatment with an osteoporosis med-
ication.
Results: We identified 99,924 PMW with osteoporosis; mean 
age was 67.5 years and 2,572 (2.6%) had a history of fall and/
or fracture reported during their baseline year. 51% of PMW 
received osteoporosis medication before documented diagnosis 
in the database. Fracture rates per 1000 women-years increased 
with increasing age at osteoporosis diagnosis (women aged 50-
59=20.1; 60-69=23.4; 70-79=49.6; 80plus=452). The same trend 
was observed for fall. Compared to PMW with no fracture or falls 
histories, those with a history of falls and/or fractures had higher 
future fracture risk. (Table 1)

Fall and fracture 
history

Person-level count 
(N=99,924)

Hazard ratio* 95% Confidence 
interval

Neither falls nor 
fractures

97,352 1 Ref

History of falls,  
no fractures

343 1.86 1.46, 2.36

History of fractures, 
no falls

2,139 2.24 2.04, 2.46

History of falls and 
fractures

90 1.53 0.93, 2.49

*After adjustment of patient demographic characteristics, comor-
bidities and medication use before diagnosis.

Conclusions: Real world data suggest that PMW with osteoporo-
sis and history of falls or fractures before their diagnosis are at 
higher risk for future fracture. Screening for falls and fracture his-
tory should be documented in the medical record so that inter-
ventions to prevent future fractures can be implemented.
Acknowledgement: This work was supported by Merck, Inc.
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P650 - FALL IN ELDERLY MEN CAN BE PREDICTED  
BY PHYSICAL ABILITY TESTS – THE MR OS  
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Aims: Fractures are usually preceded by a fall. If we could identify 
fallers, we may be able to define individuals with need for fracture 
preventive interventions. The aim of this study was to evaluate if 
simple clinical estimates of physical ability and estimates of ha-
bitual level of physical activity could be used to identify elderly 
male fallers
Methods: Included were elderly men in Hong Kong (n=2000, 
ages 65-92 years), United States (US) (n=5995, ages 64-100 years) 
and Sweden (n=3014, ages 69-81 years), all participating in the 
MrOS International Study (n=11009). At baseline, physical ability 
was estimated by handgrip strength test, time stand test, 6-me-
ter walking test and 20-cm narrow walking test. Habitual level of 
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physical activity was estimated as the duration of daily exercise 
walk, daily routine walk, daily sitting, daily lying and weekly level 
of training sessions and level of household activities. Falls dur-
ing the preceding year were evaluated by a questionnaire. In this 
report we evaluate individuals in 5-year classes from age 64-69 
years to above age 85 years and across the three countries. 
Results: 2070 men (18.8%) fell at least once and 842 (7.6%) sever-
al times during this 12-month period. The physical performance 
tests were not different when comparing fallers and non-fallers 
below age 70 years. In all 5-years classes above this age, virtually 
all tests differed when comparing fallers and non-fallers (most 
comparisons p<0.01). For example, having a left grip strength test 
below -2 SD, compared to being between +1 to -1 SD, was associ-
ated with an odds ratio (OR) of 2.0 (95% CI 1.5, 2.7) for having 
had a fall. The performance tests differed when comparing fallers 
and non-fallers in the US and Sweden (virtually all tests p<0.001) 
but not in Hong Kong (all ns). In contrast, there was virtually no 
difference in the estimate of habitual physical activity when com-
paring fallers and non-fallers in the different 5-year categories or 
separately in Hong Kong men, US men or Sweden men (all ns). 
Neither performance tests, nor estimates of habitual physical ac-
tivity, differed when comparing single and frequent fallers. 
Conclusions: This study indicates that clinical tests of physical 
ability in elderly men in general could identify a high risk group 
for falls but the predictive ability possibly differs in different set-
tings. The tests seem not to discriminate between single and fre-
quent fallers.
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Aims: Many of the same risk factors account for falling and frac-
tures and elderly men who have sustained a fall do inferior in 
clinical performance tests than non fallers. However, if we could 
identify not only men with a high risk to fall but specifically men 

with a high risk to sustain a fall related fracture, we could im-
prove our targeting for fracture preventive interventions. The aim 
of this study was to evaluate if men with a history of a fall-related 
fracture had worse physical performance than men with a fall 
with no fracture.
Methods: Included were men >64 years in Hong Kong (n=2000), 
United States (n=5995) and Sweden (n=3014) (The MrOS In-
ternational Study). Physical ability was estimated by handgrip 
strength test, time stand test, 6-meter walking test and 20-cm 
narrow walking test. Habitual physical activity was estimated as 
the duration of daily exercise walk, daily routine walk, daily sit-
ting, daily lying and weekly level of training sessions and level of 
household activities. Fall that had occurred during the 12 months 
preceding the baseline evaluation was registered by a question-
naire. Differences within 5-year classes were tested by chi square, 
between the 5-year classes by logistic regression and between fall-
ers with a fracture, fallers with no fractures and non fallers by 
ANCOVA adjusted for age, country and measuring site. 
Results: 150 men (1.3%) were fallers with a fracture, 1920 (17.5%) 
fallers with no fracture and 8928 (81.2%) non fallers. Both the 
numbers of fallers with a fracture and fallers with no fracture 
increased with higher age (p<0.001) so that the proportion of 
fallers was 2 times higher in age group >85 years compared to 
those 64-69 years while the proportion of individuals with a fall 
related fracture was 3 times higher. All physical performance tests 
were differed when comparing fallers with and without fractures 
versus non fallers (p<0.05, respectively). Fallers with a fracture 
were weaker in right hand grip strength (p=0.02) and used more 
steps for 6 metres walking test (p=0.04) than fallers without a 
fracture while the slower time stand test (p=0.09) and 20-cm nar-
row walking test (p=0.07) only reached borderline significance. 
Fallers with a fracture were spending more time lying than fallers 
with no fractures (p=0.04) but not training less or being less ac-
tive in the household work. 
Conclusions: This study indicates that grip strength test and 
steps needed for walking differs between fallers with or without a 
fracture, at least on group level.

Disclosure of Interest: None Declared

P652 - MIDLIFE WOMEN AND LOW-TRAUMA  
FRACTURES: A LONGITUDINAL UNDERSTANDING  
THE RISK PERCEPTION AND RISK MITIGATION  
OF OSTEOPOROSIS
H. A. Rowe 1, L. M. Meadows 1,*, L. Mrkonjic 2, W. E. Thurston 1

1Community Health Sciences, 2University of Calgary, Calgary, 
Canada

Aims: To explore fragility fracture and osteoporosis risk mitiga-
tion over time in women aged 40-65 who have experienced a low-
trauma fracture.
Methods: This is a qualitative longitudinal cohort study. Twen-
ty-six participants were recruited from an existing cohort of 50 
women to participate in a five year follow-up. Participants have 
had at least one low trauma fracture between the ages of 40-65, 
without having previously been clinically diagnosed with Oste-
oporosis. Individual interviews were conducted yearly for five 
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years, collecting data around women’s experiences with fractures, 
and perceptions around risk and prevention of future fractures 
and Osteoporosis. Within case analysis and cross-case analysis 
was used to analyze transcribed interview data.
Results: Eight of the 26 women had a subsequent fracture with-
in the study period. Despite the risk for future fractures follow-
ing a low-trauma fracture, and its indication for Osteoporosis, 
most women are not internalizing risk. In early data collection 
it was apparent that women either believed they were not at 
future risk for fractures, thought that they might be at risk in 
the future and would address risk mitigation then; or pursued 
risk mitigation as clinically indicated. Over time external influ-
ences on risk perception are becoming apparent, and include 
aging, overall health attitudes, influence of others, perception 
of Osteoporosis as a disease of old age, and the invisible nature 
of Osteoporosis.
Conclusions: While a fragility fracture at midlife should trigger 
clinical follow up for investigation of bone strength and density 
with results communicated to patients this is not the current situ-
ation in Canada. Most women perceive fragility fractures as iso-
lated accidents; therefore they do not understand risk mitigation 
for fractures and Osteoporosis as relevant. Health literacy around 
fracture risk and upstream prevention related to fractures and os-
teoporosis is an important adjunct to the success of pharmaceuti-
cal intervention and disease prevention.
References: Meadows LM et al, Osteoporos Int 2007;18:159; 
Meadows LM, Mrkonjic L, Lagendyk L, Annals Family Medicine 
2005;3:64.
Acknowledgement: CIHR, Centre for Advancement of Health, 
Calgary Health Region and University of Calgary.
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P653 - OSTEOPOROSIS-RELATED VERTEBRAL  
FRACTURES IN SAUDI ARABS
M. Sadat-Ali 1, A. H. Gullenpet 2, H. A. Al-Turki 3, T. W. Abdul 
Rahman 2, A. H. Al-Elq 4, M. Q. Azam 5, A. S. Al-Omran 6, A. 
Al-Othman5,*

1Orthopaedic Surgery, College of Medicine, Dammam Universi-
ty, Dammam, 2Radiology, 5Orthopaedic Surgery, King Fahd Uni-
versity Hospital, 3Obstertics and Gynecology, 4Internal Medicine, 
6Orthopaedic Surgery, College of Medicine, Dammam University, 
Alkhobar, Saudi Arabia

Aims: With the objective to assess the prevalence of Osteoporosis 
Related Spinal fractures among healthy Saudi Arabians this study 
was conducted.
Methods: We analyzed chest radiographs of consecutive Saudi 
Arabian men over the age of 50 years for a period of 12 months 
between November 1st 2007 and October 31st 2008, done at emer-
gency room of King Fahd University Hospital, Alkhobar, Saudi 
Arabia. The site of the fractures and type were classified as mild, 
moderate or severe as per the semi-quantitative technique. The 
other data which was retrieved from the medical records of the 
patients included was medications, investigations, DXA Scan if 
performed and the result. Patients with the diagnosis of malig-
nancy or connective tissue disorder and those on steroids were 

excluded from the analysis. Ulticare patient care system was 
checked for the report of the chest radiographs.
Results: Between the study period 970 chest radiographs were 
performed and 876 radiographs could be analyzed. One hundred 
and fifteen patients (13.1%) had 157 fractures. The mean age was 
67.85±10.1 years. In 27 patients (24.1%) there was more than one 
fracture. Majority of the fractures 102 (89%) were observed in 
the thoracic spine and thoracic 7th, 9th and 10th vertebral body 
was found be fractured in 65 patients. Seventy-one (45.2%) frac-
tures were classified as mild, 54 (34.4%) moderate and severe 
32(20.4%). In 26 (22.6%) patients the report of the radiologist 
highlighted the fracture. Eight (6.9%) a bone mineral density was 
ordered and none of the men who had spinal fracture were on 
anti-resorptive therapy.
Conclusions: Despite the high prevalence of male osteoporosis 
leading to spinal fractures Saudi Arabian male patients with oste-
oporosis continue to be underdiagnosed, hence undertreated. We 
believe it is important for physicians to identify vertebral frac-
tures early and treat appropriately before an extremity fracture 
occurs with high mortality.

Disclosure of Interest: None Declared

P654 - SPANISH POSMENOPAUSICAL RURAL WOMEN: 
VERTEBRAL ALTERATIONS AND OSTEOPOROSIS RISK 
FACTORS
M. Sanchez De Enciso Ruiz 1,*, E. Vázquez Seijas 1, M. C. Lopez 
Silva 1, C. Rodríguez Fernández 1

1Primary Care, SERGAS, Lugo, Spain

Aims: 1) Know the osteoporosis risk factors in a sample pro-
cedent of rural areas.

2) Determine what are the most common vertebral structural 
changes in the sample. 
Methods: It is about a descriptive and cross-sectional study which 
included all women postmenopausal who demanded medical at-
tention for any reason during the month of November 2009 in 
four consultations of Primary Care of the rural gallician environ-
ment (Spain). The main variables to study were the osteoporosis 
risk factors considered at this time by the scientific community 
as main and the three main types of structural vertebral changes 
(biconcavism, wedging and crush).
Results: The sample is composed of 84 cases with a mean age of 
67.54 (±18.5) years. The prevalence of osteoporosis risk factors 
was the following one: hip fracture of the mother: 15.5%,smók-
ing habit:11.9%, BMI<19: 0%, fracture before 45 years: 8.3%, 
menopause before 45 years: 6.0%, surgery menopausical: 20.2%, 
therapy with corticoids more than 6 months: 4.8% and heel den-
sitometry<2.5 SD:36.9%. The 32.3% didn’t have any risk factor. 
The biconcavism was found in 59.5% of the cases, the wedging in 
16.7%, and the crush in the 12.61%.
Conclusions: The women’s postmenopausal 2/3 parts have a os-
teoporosis risk factor at least. The osteoporosis risk factor more 
common is the abnormal densitometry. The most frequent verte-
bral structural alteration is the biconcavism.

Disclosure of Interest: None Declared
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P655 - RISK FACTORS FOR PROXIMAL HUMERUS  
FRACTURES
C. Sánchez Monzó 1,*, O. Vaamonde Velazco 2, D. V. Conesa Guil-
lén 3, F. Gomar Sancho 4

1Cirugía Ortopédica y Traumatología, Hospital Universitario Dr. 
Peset, 3Dept. Estadística i Investigació Operativa, Universitat De 
València, 4Cirugía Ortopédica y Traumatología, Hospital Clínico 
Universitario de Valencia, Valencia, Spain, 2Cirugía Ortopédica 
y Traumatología, Hospital Clínico Universitario de Valencia, Va-
lencia, Bolivarian Republic of Venezuela

Aims: Our aim was to investigate and reassess these risk factors 
already studied, as well as identify potential new decisive factors 
in the etiology of these fractures. In this respect we paid par-
ticular attention to variations among different levels of vitamin 
D and how they might act as risk markers. We also carried out 
a comparison of risk factors of fractures of the proximal end of 
humerus found with those known for hip fractures
Methods: We did a prospective study in which 45 patients with a 
proximal humerus fracture were directly interviewed on a series 
of possible risk factors divided in 6 mayor groups: Personal fac-
tors, bone fragility factors, falling risk factors, other pathology 
suffered, characteristics of the injury mechanism, analytic data.
Results: The standard patient, according to our results was a 
woman (73,3%) between 70 an 80 years old, not necessarily obese 
(average BMI of 26.06 kg/m2), with a high degree of independ-
ence (88.9% had a good balance of independence), who do not 
fall frequently (71.1% have not suffered any fall in the last year, 
46.7% have undergone no previous fracture) and without any ma-
jor mental or physical disability (88.9% does not refer abnormal 
gait, 91.1% did not need aid for walking). We compared levels of 
vitamin D, calcium and phosphorus between study patients and 
a control group, and among those who reported taking vitamin 
supplements (22.2% take supplements of Calcium and Vitamin 
D) and those that reported no such collection, obtaining discrete 
differences only in the second comparison.
Conclusions: Several conclusions were drawn from the basic de-
scriptive analysis of the data. Some of them surprisingly divergent 
to what could have been previously thought obvious. The patient 
who suffers this kind of fracture differs to the typical patient suf-
fering a hip fracture in slight risk factors which can be assessed 
and intervened on before a more serious event occurs. We can-
not conclude that, in our environment, low levels of vitamin D 
modify the incidence of proximal humerus fractures. Recent 
studies stress de fact of studying and considering less important 
osteoporotic fractures as direct risk factor, and therefore indica-
tor, of a future severe osteoporotic fracture.
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P656 - WORLDWIDE T-SCORES AND RISK OF HIP  
FRACTURE 
L. Sanchez Riera 1,* on behalf of GBD Osteoporosis working 
Group, N. M. Wilson 1, C. Chen 1, N. Kamalaraj 1, M. Macara 1, C. 
Kok 1, E. Smith 1, A. Woolf 2, C. Santos 3, J. A. Rodriguez Portales 

4, J. Zmuda 5, L. Yang 6, L. March 1

1Department of Rheumatology (IBJR), Royal North Shore Hos-
pital, St Leonards, 6NSW Injury Risk Management Research 
Centre, Sydney, Australia, 2Royal Cornwall Hospital, Cornwall, 
United Kingdom, 3Sociedad Cubana de Nutricion Clinica, La 
Habana, Cuba, 4Escuela de Medicina, Universidad Catolica de 
Chile, Santiago de Chile, Chile, 5Epidemiology Dept, University 
of Pittsburgh, Pittsburgh, United States

Aims: To calculate internationally comparable T-scores for femo-
ral neck (FN) bone mineral density (BMD) and the relative risk 
(RR) for hip fracture.
Methods: As part of the current Global Burden of Disease (GBD) 
20051 Study, the musculoskeletal expert group (MSK EG) is per-
forming a systematic review to measure the burden of osteoporosis 
worldwide. MEDLINE, EMBASE, CINAHL, CAB abst, WHOLIS, 
and SIGLE databases were searched for population based studies 
with FN BMD measured with Dual-X-Ray-Absorptiometry. Eligi-
ble articles were assessed for bias using a quality assessment tool 
developed and tested by the MSK EG. Data extraction was stand-
ardised through workshops and quality checks assessed data ac-
curacy. Values of BMD at FN were extracted by sex, age band and 
GBD region, and converted to Hologic2. Values were weighted by 
their sample size. Mean T-scores were calculated using the young 
female reference range from NHANES III3. The following gradi-
ents of risk4 were used to estimate the RR for hip fracture: 3.35/SD, 
2.89/SD, 2.58/SD and 1.93/SD for the age bands 50-59, 60-69, 70-
79 and 80+ respectively. Data were analysed in SPSS.
Results: The following ranges in age and gender specific T-scores 
were observed:- 50-59 years: t-0.54 (North America) to -1.60 (Cen-
tral Europe) for women and +1.52 (Caribbean) to -1.04 (South 
Asia) for men; 60 - 69 years: t-0.40 (East Europe) to -2.08 (East 
Asia) for women and from +0.99 (Caribbean) to -1.52 (South Asia) 
for men; 70-79 years -1.70 (North America) to -3.30 (Sub-Sahara) 
for women and from +0.15 (Caribbean) to -1.64 (Asia Pacific) for 
men; 80 years or over East Asia and South Asia showed the lowest t 
(-3.33 and -1.68 for women and men respectively) while the high-
est appeared in Central Europe and Caribbean (-1.83 and +0.08 for 
women and men, respectively). The highest RR for hip fracture was 
found in men aged 60-69 in South Asia (about 25-fold the risk in 
50-59 years old Caribbean men) and in Sub-Saharan women aged 
70-79 (12-fold compared to 50-59 years old North American).
Conclusions: T-scores and risk of hip fracture based on BMD 
show important differences worldwide.
References: 1 http://www.globalburden.org; 2 Lu et al (2001) Os-
teoporos Int; 3 Looker et al (1995) Osteoporos Int; 4 Johnell et al 
(2005) JBMR.
Acknowledgement: Sociedad Española de Reumatología, JA 
Kanis. C Cooper, R Norman, L Veerman, P Sambrook, P Clark, 
Z Man, M Deleze.
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P657 - USE OF A QUALITY ASSESSMENT TOOL FOR A 
SYSTEMATIC REVIEW ON OSTEOPOROSIS PREVALENCE
L. Sanchez Riera 1,*, N. Wilson 1, D. Hoy 2, R. Norman 2, L. Veer-
man 2, E. Smith 1, A. Woolf 3, T. Vos 2, L. March 1 and GBD Mus-
culoskeletal Expert Group
1Department of Rheumatology (IBJR), Royal North Shore Hos-
pital, St Leonards, 2Population Health, University of Queensland, 
Brisbane, Australia, 3Royal Cornwall Hospital, Cornwall, United 
Kingdom

Aims: To test a Quality Assessment Tool designed for a system-
atic review on osteoporosis prevalence.
Methods: As part of the current Global Burden of Disease (GBD) 
2005 Study1, the musculoskeletal expert group is performing a sys-
tematic review to measure the burden of osteoporosis worldwide. 
For prevalence estimates, values of bone mineral density (BMD) at 
femoral neck measured with Dual-X-Ray-Absorptiometry are ex-
tracted by sex, age band and GBD region, and converted to Holog-
ic2. Eligible articles are assessed for bias using a quality assessment 
tool (QAS) developed by the same group. Assessment items in the 
QAS are: definition of the anatomical location of the BMD, reliabil-
ity of the BMD measurement, representativeness of the national 
population, quality of the sample frame, randomization, non-re-
sponse bias, selection bias, and overall risk of bias. Risks of bias for 
each item were Low, Moderate (only some items), High and Unclear 
taking into account established and peer-reviewed criteria attached 
in the QAS. Selection bias was Low when most recruited subjects 
were included, Moderate when only healthy subjects were included, 
and High when subjects with prior fractures were excluded. Mean 
BMD values of the articles with high risk of selection or overall bias 
were compared to those from the age and sex-matched articles with 
low or moderate risk of bias in the same GBD region.
Results: Data for the GBD regions and age bands with a signifi-
cant number of articles was analysed. Values in the table are per-
centage of change in the mean BMD of the high group compared 
with the low and moderate groups together. In some cases there 
was a minor change in the mean BMD values, while in other cases 
the difference was considerable. The BMD from studies excluding 
subjects with prior fractures was often lower than expected. 
Age 50-59 60-69 70-79
Type of bias Selection Overall Selection Overall Selection Overall
Asia East
 

0.4 0.4 0.2 0.8 -1.1 0
-6.9 -3.3 -10 -0.4  1.6

Asia South
 

1.5 1.5 -16.6 1.5 -7.3  
-2.6 -2.6 -15.8 -15.8   

Western Europe
 

-1.1 1.2 -5.1 -4.4 -1.1 -2.7
-4.8 -4.8 -7.1 -7.1 -17 -17

Middle East -4.4 2.4 -3.5 2.7 4.7 3.8
 -7.1 -1.2 -10 -2.2 -10.3 -10.3
North America -3.4 17 3.9 10 -0.5 17.4
 2.3 -9.9 -0.7 10.9 4.5 -10.4

Conclusions: A QAS is a useful tool to assess heterogeneity 
among epidemiological studies and can help in the quality-check 
and eligibility decision.
References: 1 http://www.globalburden.org; 2 Lu et al (2001) Os-
teoporos Int.
Acknowledgement: Sociedad Española de Reumatología, GBD 
Expert Group.
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P658 - PREDICTION OF FRAGILITY FRACTURE WITH 
THE FRAX® TOOL IN THAILAND 
T. Sangkomkamhang 1,*, U. S. Sangkomkamhang 2, T. Vaseenon 3, 
K. Piyakunmala 1

1Department of Orthopedic Surgery, 2Department of Obstetrics 
and Gynecology, Khon Kaen Regional Hospital and Academic 
center, Khon Kaen, 3Department of Orthopedic Surgery, Faculty 
of Medicine, Chiang Mai University Thailand, Chiang Mai, Thai-
land

Aims: The FRAX® tool has been developed for risk of osteoporotic 
fracture evaluation by WHO. A 10-year probability of fracture 
result is very helpful for osteoporotic fracture treatment and pre-
vention. However, this tool has limitation in the number of coun-
try using. The purpose of this study was to determine the output 
of FRAX® tool in Thai people at the age over 50 year old.
Methods: The retrospective data of 774 people (average aged of 
72 year old) from 2006 to 2008 were reviewed by interviewing 
and medical record. The patient group, 374 cases at the age over 
50 years who were diagnosed with a major osteoporotic fracture 
(spine, forearm, hip or shoulder), were recruit. The control group 
was age-related people. The FRAX® tool (age, sex, BMI, and sev-
en clinical risk factors) was used to assess 10-year probability of 
major osteoporotic fracture. The T-score for BMD was not in-
cluded due to incomplete data correction. The data was calcu-
lated by using WHO fracture risk assessment tool based on Hong 
Kong country with the reason of higher sensitivity and specificity 
than other Asians countries. Over twenty percents of major os-
teoporotic fracture probability (the cut point) was decided to be 
treated and assumed as risky fracture patients.
Results: Age and gender ratio from both groups were similar. At 
the cut point, probability of major osteoporotic fracture was more 
than twenty percent; 271 out of 374 in the fracture group and 138 
out of 400 in the control group. Sensitivity and Specificity were 
0.72 and 0.66, respectively. Positive predictive value (PV+) was 
0.66. The Negative predictive value (PV-) was 0.72. And Likeli-
hood ratio LR (+ve) was 2.10, LR (-ve) was 0.42
Conclusions: Using the FRAX® tool with the cut point of 20% to 
predict fracture in Thai population was accurate. It may appropri-
ate for screening people who have risk of fragility fracture due to 
moderate sensitivity and specificity. Thai specific data reference, 
prospective cohort study and vary in cut point are needed to im-
prove evaluation of the probability of fracture. 
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P659 - CORRELATION OF VITAMIN D AND BONE  
MINERAL DENSITY IN POSTMENOPAUSAL WOMEN
M. Saridogan 1, 1,*, U. Akarirmak 1 on behalf of Akarirmak U1, 
Eskiyurt N2, Tüzün S1
1Physical Medicine and Rehabilitation Department, I.Ucerrahpasa 
Medical Faculty, Istanbul, Turkey

Aims: Correlation of vitamin D and BMD in postmenopausal 
women in 3 different regions of Turkey.
Methods: Bone mineral density was measured with DXA in spine 
and hip areas by Hologic QDR4500. Serum Vitamin D and cal-
cium levels were measured. The 3 cities (İstanbul, İzmir, Osmani-
ye) were located in different geographical regions. Women over 
age 40 in different cities were divided into 3 groups according to 
their age group. The first group consisted of women between 40-
49 years. The second group consisted of women between 50-59 
years. The third group consisted of women over 60 years of age.
Results: A total of 558 women were included in the study. All 
subjects were volunteers attending an educational meeting organ-
ized by the Osteoporosis Patient Society. İstanbul was represented 
by 143, in İzmir 297,in Osmaniye 118 women were included. In 
İstanbul in group 1 a weakly significant inverse correlation was 
found between Vitamin D level and L1-4 T-score (r= -0.50,p<0.01) 
as well as serum calcium level and L1-4 T-score (r=-0.45, p<0.01). 
In İstanbul in group 2 there was a weakly significant inverse corre-
lation between Vitamin D level and L1-4 T-score (r= -0.46,p<0.01) 
as well as serum calcium level and L1-4 T-score (r=-0.34, p<0.05). 
The significance for the correlation of femoral neck T-score and 
Vitamin D and calcium levels was inverse and weak (r= -0.26, 
p<0.05 and r=-0.30, p<0.05, respectively).In İstanbul for the to-
tal of 3 groups generally there was a weakly significant inverse 
correlation between Vitamin D level and L1-4 T-score (r= -0.44, 
p<0.001). Correlation of T-scores in spine L1-4, femur neck and 
total hip regions in İstanbul, İzmir and Osmaniye was not found 
to be significant. Vitamin D levels in the 3 cities were found to be 
significantly different from each other (p<0.05). Vitamin D level 
in İzmir was significantly higher than in İstanbul and Osmaniye, 
while the lowest levels were detected in Osmaniye. Vitamin D lev-
els, in İstanbul were significantly lower in women between ages 
40-49 as compared to the other 2 age groups.
Conclusions: It can be concluded that in İstanbul for the total of 
3 groups there was a weakly significant inverse correlation be-
tween Vitamin D level and L1-4 T-score (r= -0.44, p<0.001).
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P660 - QUALITY OF LIFE REDUCTION ONE YEAR AFTER 
AN OSTEOPOROTIC FRACTURE IN AUSTRIA
H. P. Dimai 1, C. Jakob-Pelikan 1, H. Thaler 2, I. Lekander 3, 4,*, O. 
Ström 3, 4, F. Borgström 3, 4

1Medical University of Graz, Graz, 2Hospital for Trauma Surgery 
Meidling, Vienna, Austria, 3I3 Innovus, 4Medical Management 
Center, Karolinska Institute, Stockholm, Sweden

Aims: The International Costs and Utilities Related to Oste-
oporotic fractures Study (ICUROS) is a large prospective multi-
national study with the aim of estimating costs and quality of life 
related to osteoporotic fractures. The purpose of this study was to 
present an interim analysis of the quality of life (QoL) during the 
first year after sustaining an osteoporotic hip, vertebral, wrist or 
humeral fracture in an Austrian patient population.
Methods: Patients were enrolled from 8 study centres in Austria. 
Patients were asked about their perceived QoL before (recollect-
ed), directly after the fracture (within two weeks after fracture), at 
four and twelve months after the fracture. The QoL was measured 
using the EQ-5D questionnaire.
Results: A dataset was extracted from the ICUROS database con-
taining 229 patients, with complete data for the one year follow-
up. 95 patients had sustained a hip fracture, 66 a wrist, 41 a verte-
bral and 27 a humeral. 80% were women, on average 71 years old 
at the time of fracture. The pre-fracture QoL varied over fracture 
types, with the lowest value for hip and the highest for humeral 
fractures (0.80, CI95:0.75-0.86 and 0.87, CI95:0.8-0.94, respective-
ly). Figure 1 depicts the QoL estimates before and up to one year 
after fracture. Hip fractures were associated with the largest QoL 
loss followed by humeral, vertebral and wrist fractures. After one 
year, the QoL was close to the pre-fracture QoL for wrist and ver-
tebral fractures but lower for humeral and hip fractures.

Conclusions: There is a significant impact on a patients´ QoL 
following an osteoporotic fracture in Austria. After one year, pa-
tients with hip and humeral fractures remained on a lower quality 
of life level than before the fracture whereas for the other fracture 
types, QoL, measured with EQ-5D, had returned nearly to pre-
fracture levels.
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P661 - QUALITY OF LIFE REDUCTION FOUR MONTHS 
AFTER AN OSTEOPOROTIC FRACTURE IN FRANCE
T. Thomas 1, R. Chapurlat 2, B. Cortet 3, P. Fardellone 4, P. Orcel 5, 
C. Roux 6, I. Lekander 7, 8,*, O. Ström 7, 8, F. Borgström 7, 8

1INSERM U890, CHU-St-Etienne, Saint Etienne, 2INSERM 
U831, CHU-Lyon, Lyon, 3CHRU- Lille, Lille, 4CHU-Amiens, 
Amiens, 5Hospital Lariboisière, 6Hospital Cochin, Paris, France, 
7I3 Innovus, 8Medical Management Center, Karolinska Institute, 
Stockholm, Sweden

Aims: The prospective International Costs and Utilities Related 
to Osteoporotic fractures Study (ICUROS) aims at estimating 
the costs and quality of life related to fractures up to 18 months 
following a fracture. The purpose of this study is to present an 
interim analysis of the quality of life (QoL) impact during the 
first four months after sustaining an osteoporotic hip, vertebral or 
wrist fracture in France.
Methods: Patients were enrolled from six study centres in France. 
Patients were asked about their quality of life before (recalled re-
sponse), directly after the fracture (within two weeks after frac-
ture) and at four months after the fracture. The QoL was measured 
by the EQ-5D questionnaire and the Time Trade-Off (TTO).
Results: The dataset obtained from the ICUROS database con-
tained 277 patients who had reached the 4 month follow-up, 
which of 150 patients had sustained a hip fracture, 85 a wrist 
fracture and 42 a vertebral fracture. The mean age at fracture was 
72 years and 82% were women. Patients with vertebral fracture 
had the lowest pre-fracture QoL and wrist the highest irrespective 
of estimation method (0.65 CI95:0.56-0.76 and 0.8 CI95:0.75-0.85, 
respectively with EQ-5D). The largest QoL loss immediately after 
fracture was associated with hip fractures followed by vertebral 
and wrist fractures (Figure 1). When estimated with TTO, the 
drop in QoL was not as large, but for both methods there was a 
sustained reduction in QoL after four months compared to before 
the fracture.

Conclusions: Sustaining an osteoporotic fracture was associated 
with a loss in quality of life for patients in France, irrespective of 
estimation method. A quality of life reduction was still apparent 
four months after sustaining the fracture. However, the effect was 
larger when measured with the EQ-5D compared with TTO.

Disclosure of Interest: None Declared

P662 - ASSESSMENT OF 10-YEAR FRACTURE RISKS IN 
POLISH POSTMENOPAUSAL WOMEN BY THE FRAX® 
ALGORITHM, STANDARDISED FOR ITALIAN, SPANISH 
AND UK POPULATIONS 
E. Skowronska-Jozwiak 1,*, A. Wojcicka1 1, R. S. Lorenc 2, A. 
Lewinski 1

1Department of Endocrinology and Metabolic Diseases, Medical 
University of Lodz, Lodz, 2Department of Biochemistry, Chil-
dren’s Memorial Institute, Warsaw, Poland

Aims: Taking into consideration the growing incidence of oste-
oporotic fractures, an identification of patients with the highest 
fracture risk seems to be the most rational and cost-effective so-
lution of this clinical problem. The fracture risk assessment tool 
(FRAX®) is a new diagnostic method, proposed by the WHO and 
designed for 10-year fracture risk evaluation; there is no Polish 
version of the FRAX® calculator yet. The aim of the study was 
to determinate 10-year fracture risk scores in postmenopausal 
women of the Lodz population, based on the FRAX® algorithm, 
standardised for the populations of Italy, Spain and UK.
Methods: The study group included 94 postmenopausal females 
(55-80), divided into five age sub-groups. The patients filled up a 
questionnaire form, designed to analyze osteoporosis risk factors 
and were then submitted to femoral neck densitometry by a DXA 
(Dual energy X-ray absorptiometry) scanner (Lunar EXPERT). 
The 10-year fracture risk was assessed by the FRAX® method, us-
ing a calculator standardised for the populations of Italy, Spain 
and UK. FRAX® major (the risk of main osteoporotic fractures) 
and FRAX® hip (the risk of femoral neck fractures) were calcu-
lated, using obtained densitometric results (FMD, FHD) and BMI 
(FM, FH).
Results: In each age sub-group, the highest T-scores of 10-year 
fracture risk (FRAX® major, FRAX® hip) were obtained, using the 
UK-oriented calculator, while the lowest ones were found apply-
ing the calculator standardised for Spain. The differences were 
statistically significant and affected patient qualifications to ther-
apy vs. established intervention threshold.
Conclusions: 1. The outcome supports the need for a Polish 
FRAX® calculator with properly adapted intervention threshold. 

2. It is fairly justified to use the British calculator option until 
the Polish FRAX® version is available.

Disclosure of Interest: None Declared

P663 - MENTAL DISTRESS, USE OF PSYCHOTROPIC  
MEDICINE AND HIP FRACTURES: 7 YEARS FOLLOW-UP 
OF THE OSLO HEALTH STUDY
A. J. Søgaard 1,*, H. E. Meyer 1, K. Holvik 1, J. A. Falch 1

1Division of epidemiology, Norwegian Institute of Public Health, 
Oslo, Norway

Aims: The aim of this study was to prospectively assess the as-
sociation between mental distress and hip fractures when use of 
psychotropic medicine was accounted for, in order to evaluate 
whether increased hip fracture risk was attributed to the impaired 
mental health per se or to the psychotropic medicine used to treat 
the distress.
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Methods: All women and men in selected age groups were in-
vited to the population-based Oslo Health Study (HUBRO) in 
2000/2001. In all 18,770 (46%) attended the survey. The main 
questionnaire covered sociodemographics, chronic diseases, 
mental distress, lifestyle and use of prescribed antidepressants, 
sleep medication and tranquilizers. Those who reported use of 
these drugs at least once a week during the last four weeks were 
defined as users. A sum-score was also made for use of medicine. 
The participants answered 10 items about mental distress (Hop-
kins Symptoms Checklist – HSCL-10). The mean score was used 
as a measure of global mental distress (range 1-4). Hip fractures 
were identified in the participants by linkage to the hospitals elec-
tronic patient administrative systems for the period 2000-2007. 
Data were analysed by logistic regression. About 15,100 had valid 
data on the variables used in these analyses.
Results: When those with a previous hip fracture were excluded, 
202 (1.1%) of the HUBRO participants had suffered a hip fracture 
during the follow-up period. Associations were found between 
hip fractures and both HSCL-10 and all the three types of psy-
chotropic drugs (p<0.001 for all). Adjusted for age, gender, BMI 
and use of antidepressants, OR for hip fracture for each level in-
crease in HSCL-10 was 1.7 (95% CI 1.2-2.4). The corresponding 
OR were 1.6 (95% CI 1.1-2.2) and 1.7 (95% CI 1.2-2.4) when sleep 
medication and tranquilizers, respectively, were adjusted for. Use 
of 2 or more of the drugs compared to none, gave OR= 1.9 (95% 
CI 1.1-3.5) when HSCL-10, age, gender and BMI were accounted 
for. Additional adjustments for marital status, education, chronic 
diseases, smoking, physical activity and use of alcohol measured 
at baseline, did not change any of the results.
Conclusions: We found significant increased risk of hip fractures 
with increasing score on the mental distress index HSCL-10 after 
adjustments for use of psychotropic medicine and other covari-
ates. However, use of more than one psychotropic drug also in-
creased the risk of hip fracture after adjustment for mental dis-
tress.

Disclosure of Interest: None Declared

P664 - THE RISK OF REFRACTURE ASSOCIATED WITH 
THE COMPLIANCE AND THE PERSISTENCE WITH  
BISPHOSPHONATE THERAPY IN TAIWAN
Y. Soong 1,*, K. Tsai 2, J. Chen 3 and The Taiwanese Osteoporosis 
Association
1Obstetrics and Gynecology, Chang Gung Memorial Hospital, 
Kwei-Shan, Taoyuan, 2Laboratory Medicine, National Taiwan 
University Hospital, Taipei, 3Endocrinology and Metabolism, 
Chang Gung Memorial Hospital, Kaohsiung, Taiwan, China

Aims: To elucidate the relationship of the risk of refractures to 
compliance and persistence with bisphosphonate therapy in Tai-
wan.
Methods: The study cohort included all new users of bisphospho-
nates. Compliance was calculated using the Medication Posses-
sion Ratio (MPR). MPR was defined as the sum of days supply of 
osteoporosis medications dispensed during osteoporosis medica-
tion therapy.

Results: The refracture rates of the osteoporosis patients in-
creased with time. The refracture rate was 5.15%, 7.36% and 
8.49% at the 1st, 2nd and 3rd years, respectively. The refracture rate 
of patients with over 80% compliance was significantly lower than 
those with a compliance below 80% (p<0.05). The study found 
that nearly half of the patients were noncompliant with therapy 
(MPR<80%) at as early as 3 months, and only around 30% of the 
patients were adherent at 1 year. The results also showed that the 
risk of refracture increased for patients with MPR<80%, . Patients 
with concomitant statin medication tended to have significantly 
lower refracture risks than those without.

Conclusions: From the study, the compliance of Taiwanese pa-
tients is poor. In addition, the study demonstrated that the risk of 
refracture is associated with the compliance with bisphosphonate 
therapy in Taiwan. The compliance issue for osteoporosis treat-
ment warrants much more attention.
References: 1.Siris ES et al, Mayo Clin Proc 2006;81:1013; 2.Shao 
CJ et al, Bone 2009;44:125.

Disclosure of Interest: None Declared

P665 - THE INFLUENCE OF RISK FACTORS ON BONE 
MINERAL DENSITY IN POSTMENOPAUSAL WOMEN IN 
REPUBLIC SRPSKA
G. O. Stefanovski 1,*, M. Lazic 1

1Rheumatology, Institute for Physical Medicine and Rehabilita-
tion, Kozarska Dubica, Bosnia and Herzegovina

Aims: To find out the correlation of risk factors and bone mineral 
density (BMD), and how the number of risk factors affects BMD 
in postmenopausal women of Republic Srpska.
Methods: A total of 582 postmenopausal women, 33 to 81 years 
of age (mean age 57,6) completed a standardized numerical ques-
tionnaire. BMD was measured at lumbar spine and left hip using 
DXA (Hologic QDR 4500). Participants were divided into three 
groups (WHO criteria): normal BMD (N); osteopenia (Opn) and 
osteoporosis (Opz). The accepted level of significance was sat at 
p<0,05.
Results: In total sample normal BMD was found in 72 (12,37%), 
osteopenia in 178 (30,58%) and osteoporosis in 332 (57,4%). Cor-
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relation analyses indicated significant association of low BMD 
and caffeine intake (p<0,01), low calcium intake (p<0,05) and 
pure physical activity (p<0,01). The significance was grater be-
tween N and Opz groups. As the number of risk factors increased 
the number of participants with normal BMD decreased (42% 
had normal BMD with one RF, 28 with two RFs and none with 
five and six RFs).
Conclusions: Our study shows the characteristics of our female 
population regarding the life style risk factors for osteoporosis. 
Low BMD was not significantly associated with smoking and al-
cohol abuse (only 6 women consumed alcohol regularly). The risk 
for osteoporosis increases with the number of RFs.
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P666 - DECREASING INCIDENCE OF HIP FRACTURES IN 
OSLO, NORWAY
R. Ø. Støen 1,*, L. Nordsletten 1, 2, J. A. Falch 2, H. E. Meyer 2, 3, C. 
M. Lofthus 4

1Orthopaedic department, 4Department of endocrinology, Oslo 
University Hospital, 2University of Oslo, 3Institute of Public 
Health, Oslo, Norway

Aims: The main aim of the present study was to report the cur-
rent incidence of hip fractures in Oslo, Norway. These rates were 
to be compared with those of 1996/97, 1988/89 and 1978/79.
Methods: There are four somatic hospitals to which a patient 
from Oslo with a hip fracture is referred. All patients with the 
International Classification of Diseases (ICD-10) code S72.0 and 
S72.1 (hip fractures) were identified from Jan 1 - Dec 31, 2007 
using the electronic diagnosis register of the hospitals. In addi-
tion, the lists of the operating theatre of the hospitals were used to 
identify patients not included in the electronic diagnosis registers 
with correct diagnosis. Medical records for all the identified pa-
tients were retrieved and the diagnoses verified. Patients residing 
in the county of Oslo with a new hip fracture within the observa-
tion period were included. 

The method for collection of the data was standardized with 
the two latest incidence studies from Oslo.1-3

Results: A total of 1005 hip fractures were verified in 985 pa-
tients. 20 patients, of them 3 males, had fractures of both hips, all 
of them in different episodes. 71± of the fractures occurred in fe-
males. The mean age was 82.5±10.2 years and 76.6±13.6 years for 
women and men respectively. An exponential increase in the in-
cidence of hip fracture by age was observed in both genders. 
For the age group 50 years and older, the age- and gender-specific 
incidence rates of hip fractures in Oslo declined significantly for 
women, not only during the last decade, but also compared to the 
rates reported in the late 70ties (table).

Conclusions: The present study shows that the incidence of hip 
fracture in Oslo has decreased significantly during the last dec-
ade.
References: 1. Lofthus CM et al, Bone 2001;29:413; 2. Falch JA 
et al, Bone 1993;14:643; 3. Falch JA et al, Acta Orthop Scand 
1985;56:12.
Acknowledgement: The authors thank the four somatic emer-
gency hospitals serving the population of Oslo for help and as-
sistance during the data collection.
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P667 - HIGH PREVALENCE OF VITAMIN D  
INSUFFICIENCY AMONG SAUDI FEMALE STUDENTS
R. Sulimani 1,*, A. Gad 2, A. Alfadda 2, S. Alshehri 3, A. Alothman 2

1Endocrinology, 2King Saud University, 3Ministry of Education, 
Riyadh, Saudi Arabia

Aims: To study the prevalence of vitamin D deficiency among 
intermediate and high school girls in Saudi Arabia (city of 
Riyadh) and the clinical and biochemical features in these fe-
males.
Methods: This study was a prospective study in the Riyadh region 
of Saudi Arabia. Intermediate and secondary school girls were 
interviewed and a questionnaire was distributed among them to 
know their dietary habits . Fasting blood samples were taken to 
examine their bone profile, 25 hydroxy vitamin D and parathy-
roid hormone levels. Vitamin D insufficiency was diagnosed if 
vitamin D is between 25-50 nmol/l while vitamin D deficiency is 
when vitamin D level is below 25 nmol/l.
Results: 100 students were recruited in the study. Their age ranged 
from 15 to 20 years old (16.94 SD 1.1) . 33± of them had general-
ized bone pains while 5± had some difficulty in walking. Their 
dairy product consumption was rare (consumption every more 
than 2 weeks) in 47± of cases while their soft drink consumption 
was 73.4± with 20.2± consuming 2 cans /day. Biochemical profile 
revealed that out of 94 students 1 student had vitamin D level be-
low 25 nmol/l, 78 students (83±) had vitamin D levels from 25- 50 
nmol/l and in 15 students the level was 50-150 nmol/l. Elevated 
levels of parathyroid hormone were detected in 14.9± of students. 
10.4± of students had calcium levels below 2.2 mmol/l
Conclusions: Vitamin D insufficiency occurs with high frequency 
among Saudi female students . This insufficiency appears to exert 
clinical musculoskeletal consequences . Lack of sun exposure and 
poor intake are suggested explanations for this phenomenon.
Acknowledgement: The researchers would like to thank King 
Abdulaziz City for Science and technology for supporting this 
research through grant number (ART 28-91)
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P668 - A 10-YEAR FOLLOW UP OF POSTMENOPAUSAL 
WOMEN WITH OSTEOPOROSIS FOR OCCURRENCE OF 
OSTEOPOROTIC FRACTURES
S. Sunarso 1,*

1University of Santo Tomas Hospital, Manila, Philippines

Aims: This study aim to determine the occurrence of fractures 
among postmenopausal women with osteoporosis followed 
up for 10 years.
Methods: A retrospective cohort study was conducted from the 
data files of postmenopausal patients diagnosed with osteoporo-
sis by dual x-ray absorptiometry (DXA) from January 1999 – De-
cember 2008 in a tertiary referral center. A telephone follow-up 
call was done to all patients to determine occurrence of fractures 
and the circumstances behind the fracture to determine if these 
are indeed osteoporosis-related or not. The data were analyzed 
using program statistic Stata version 10. Descriptive statistics was 
used to analyze measures of central tendency and dispersion.
Results: There were a total of 1,499 post menopausal osteoporosis 
patients included in this study with 21.5% available for follow-up. 
Among these patients, 15.61% were interviewed, 3.14% have died 
while 2.74% refused to participate. The mean age was 67.04 years, 
mostly in the age group of 61-70 years old. Most of the partici-
pants have normal BMI (63.68%) and those who fell under the 
high risk score according to OSTA tool were 23.5%. More than 
three quarters underwent natural menopause. Only 10.26% ad-
mitted to have family history of osteoporosis, 1.28% with family 
history of osteoporosis fracture. A little more than half of the par-
ticipants were on anti-osteoporosis medications upon diagnosis 
of osteoporosis. Most of them were on calcium supplement. Reg-
ular walking as physical activity was reported in 55.98%. Upon 
interview, 11.97% had osteoporotic fracture, within age group of 
71-80 years. The most common sites of osteoporotic fracture were 
hip in 21.43%, followed by lumbar spine 17.86%, radial forearm in 
14.29% while those classified as others were 46.43%. Medications 
taken prior to fracture included bisphosphonates 71.43%, selec-
tive estrogen receptor modulator (SERM) 7.14%, while 21.43% 
received no medication. Treatment using cast in 42.86%, medi-
cal management was reported in 25%, body brace in 17.86%, and 
14.29% needed a surgical intervention.
Conclusions: We have described the incidence and risk factors 
associated with fractures among postmenopausal women with 
osteoporosis. Fractures still do occur despite intake of anti-os-
teoporosis medications. More studies need to be undertaken in 
order to better understand the complexities of the pathomecha-
nisms of osteoporotic fracture.
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P669 - ASSOCIATION OF QUANTITATIVE CALCANEAL 
ULTRASOUND WITH LONG-TERM CARE SERVICE  
UTILIZATION IN ELDERLY WOMEN:  
A CROSS-SECTIONAL POPULATION-BASED STUDY
T. Suzuki 1,*, H. Yoshida 2, S. Yoshida 3, K. Nonaka 4

1Longevity Science, National Institute for Geriatrics and Geron-
tology, Obu, 2Autonomy & Care Prevention, TMIG, 3Anatomy, 
Nippon Dental University, 4ELK corporation, Tokyo, Japan

Aims: A number of studies in the world including USA, Europe, 
and Japan have demonstrated that quantitative ultrasound (QUS) 
measurements have a certain association with osteoporosis and 
its associated fractures. To our knowledge, however, very few 
studies have shown the association of QUS with frailty or loss 
of independence among the elderly living in the community. We 
performed a cross-sectional population-based study to investi-
gate the relationship between calcaneal QUS measurements and 
utilization of care services provided by the long-term care insur-
ance, which can be regarded as an indicator of frailty or loss of 
independence.
Methods: In 2007 and 2008, a total of 2,388 elderly women aged 
78.2±3.53 (mean ±standard deviation) years living in an urban 
community underwent mass comprehensive health check-ups at 
the Tokyo Metropolitan Institute of Gerontology (TMIG), for the 
prevention of health degeneration ultimately requiring long-term 
care. In the mass health check-ups, calcaneal QUS (CM-200) and 
forearm DXA (DTX-200) were used for the evaluation of bone 
health. Utilization of care services provided by the long-term care 
insurance was confirmed by interview survey, and other general 
health information such as activity of daily living (ADL) and self-
rated health was obtained. QUS was evaluated by CM-200 that 
measures speed of sound (SOS) at the calcaneus, and DXA was 
assessed by DTX-200 that measures bone mineral density (BMD) 
at the proximal regions of the radius and ulna.
Results: Multiple regression analysis was conducted to determine 
the odds ratio (OR), using utilization of care services as dependent 
variable and the tertiles of SOS and BMD as independent varia-
bles. After adjustment for age, body mass index (BMI), and major 
chronic diseases including hypertension, stroke, cardiac diseases, 
diabetes, and osteoporosis, the OR for the lowest tertile of SOS 
was 2.61 [95% confidence interval (CI): 1.80-3.79] (p<0.001) and 
that for the middle tertile was 1.51 (CI: 1.02-2.26) (p<0.05). There 
was no significant correlation for the tertiles of BMD.
Conclusions: Calcaneal QUS measurement is associated with the 
risk of frailty or loss of independence, indicated by utilization of 
care services provided by the long-term care insurance, among 
the community-dwelling elderly women in Japan. The challenge 
now is to identify the relationship by conducting a longitudinal 
follow-up study.
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P670 - ARE THERE ANY RELATIONSHIPS BETWEEN  
OSTEOPOROSIS AND ATHEROSCLEROSIS IN  
POSTMENOPAUSAL WOMEN?
U. Tarantino 1, A. Torriero 1, A. Padolino 1, M. Feola 1, J. Baldi 1, 
C. Rao 1, R. Iundusi 1,*

1Orthopaedic and Traumatology, “Tor Vergata” University Hospi-
tal, University of Rome “Tor Vergata”, Rome, Italy

Aims: Osteoporotic disease and atherosclerosis have widely been 
accepted to aging course. Though both processes have parallelism 
in bone metabolism with biological association, arterial calcifica-
tion looks like not strictly related to age. The aim of this study was 
to evaluate the relations among poor bone mineral density, bony 
markers and atherosclerosis in postmenopausal women.
Methods: From January 2007 to December 2009, 214 consecu-
tive postmenopausal women (mean age 79.8 years; range 48-102 
years) with hip fracture presented at our Orthopaedic and Trau-
matology Department were considered for inclusion in the study. 
Patients underwent X-rays of the fractured hip, dual energy X-ray 
absorptiometry (DXA) and bone markers assessment: serum cal-
cium and phosphorus, parathyroid hormone (PTH) levels, serum 
25-hydroxy-vitamin D (Vitamin D), osteoprotegerin (OPG), os-
teocalcin (OCN), serum C-telopeptide of type I collagen (CTX), 
and bone alkaline phosphatase (BAP) were evaluated. Student-
t test was used for statistical analysis calculating the presence 
of interaction by including a product term with the respective 
stratification variable. Statistical significance was defined at p 
value<0.05.
Results: A total of 84 women had both serum analysis and DXA 
scan and were enrolled in this study. Femoral artery calcification 
was observed in 32 (38,1%) patients. Osteoporosis was present 
in 60 (71,4%) cases. Association of osteoporosis and femoral ar-
tery calcification was noted in 24 women (40%). Matching serum 
parameters in the osteoporotic group we found a statistically sig-
nificant relationship between higher levels of PTH and femoral 
artery calcification (p value=0.0027); a similar statistically signifi-
cant association was found between lower levels of Vitamin D and 
atherosclerosis (p value=0.0081). Similar results were not found 
in the osteopenic group except for CTX which showed a negative 
correlation with femoral artery calcification (p value=0.0292).
Conclusions: Incidence of atherosclerosis is near 40% in oste-
oporotic women. High levels of PTH and low levels of Vitamin 
D play an important role in the biological and metabolic rela-
tionships between osteoporosis and atherosclerosis in postmeno-
pausal women. A potential limitation to this study is the possible 
influence of the hip fracture on serum values though this is not 
largely demonstrated. Further investigation is needed to evaluate 
the bone status and vascular diseases in younger population to act 
an appropriate preventive or therapeutic intervention.
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P671 - PREVALENCE OF POSTMENOPAUSAL  
OSTEOPOROSIS IN GEORGIAN POPULATION
M. Tsagareli 1,*, E. Giorgadze 1, V. Chachibaia 1, N. Dolidze 1, N. 
Jeiranashvili 1, N. Nozadze 1, M. Amashukeli 1, N. Ganugrava 1

1Endocrine disorders, 4th Clinical Hospital, Tbilisi, Georgia

Aims: The aim of our study was to assess the figures and preva-
lence of postmenopausal osteoporosis in Georgian population. 
Methods: 1987 postmenopausal women were enrolled in the 
study. In all subjects serum ionized calcium was measured, bone 
turnover marker - Osteocalcin (OC) was assessed, lumbar spine 
and proximal femur BMD values were obtained using Dual ener-
gy X-ray absorptiometry(Lunar Prodigy Primo, GE Healthcare), 
heel quantitative ultrasound (QUS) (by Achilles InSight, GE 
Healthcare) was performed. Patients screened by QUS densitom-
etry with medium to high risk of fracture were followed to further 
BMD DXA lumbar spine and proximal femur assessment.
Results: Reduced BMD value (T-score ≤ -2) data was obtained in 
70, 8% of patients enrolled in investigation. In 21% of assessed in-
dividuals the vertebral fractures were diagnosed by X-ray / or us-
ing Dual Absorptiometry LVA technique. Ionized calcium values 
were within the normal range. OC elevation was observed in 5% 
of patients. OC slight elevation to upper level of the normal range 
was found in 15%. Following correlations were found: QUS stiff-
ness index correlated with DXA Spine BMD (r=0,4) and proximal 
femur BMD (r=0,43)
Conclusions: In postmenopausal, Caucasian Georgian woman 
there is significant Prevalence of postmenopausal osteoporosis 
that sums up to 70, 8% of studied patients.
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P672 - THE DISTRIBUTION OF OSTEOPOROTIC RISK 
FACTORS IN TURKEY 
S. Tüzün 1,*, N. Eskiyurt 2, Ü. Akarırmak 1, M. Sarıdoğan 1, Ö. 
Peker 3, B. Durmaz 4, Y. Kirazlı 4, S. Öncel 3, Ö. El 3, G. Dinçer 5, 
M. Şenocak 6

1Physical Medicine & Rehabilitation, 6Biostatistics, İstanbul Uni-
versity Cerrahpaşa School of Medicine, 2Physical Medicine & 
Rehabilitation, İstanbul University İstanbul School of Medicine, 
İstanbul, 3Physical Medicine & Rehabilitation, Dokuz Eylül Uni-
versity School of Medicine, 4Physical Medicine & Rehabilitation, 
Ege University School of Medicine, İzmir, 5Physical Medicine & 
Rehabilitation, Ankara University School of Medicine, Ankara, 
Turkey

Aims: Osteoporosis related fractures keep increasing worldwide. 
It is crucial to increase awareness of community-based fracture-
related risk factors among populations. In this study we aimed to 
explore major risk factors with regard to osteoporotic fractures in 
a Turkish population over fifty years of age.
Methods: This study was performed in 25581 residents via face 
to face interview by trained staff using a structured question-
naire including FRAX®. The sample was stratified according to 
gender, age, geographical distribution (12 Regions), residential 
location(urban:70.48%; rural: 29.52%) and Socio-Economic/Cul-
tural Status(SES).
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Results: 51.15% of the subjects were female whereas 48.85% of 
them were male. The distribution of subjects in terms of age groups: 
26.35% in 50-54, 21.27% in 55-59, 16.11% in 60-64, 12.76% in 65-
69, 10.28% in 70-74, 7.94% in 75-79, 3.90% in 80-84, and 1.40% 
in subjects over 85 years. The mean BMI was 27.39±4.49 for men 
whereas it was 30.92±5.95 for women. The number of parental 
history of hip fracture was detected in 556(4.3%) women and in 
464(3.7%) men. History of rheumatoid arthritis was found in 
2060(15.7%) women and in 898(7.2%) men. Excessive alcohol in-
take was detected in 539(5.3%) men, whereas it was found only in 
51(0.4%) women. There were 4627 (37%) current smoker among 
males while this number was 1628 (12.4%) in female population. 
The distribution of use of oral glucocorticoids was 1794(13.7%) 
and 963(7.7%) in females and males respectively. Secondary caus-
es of osteoporosis were determined in 9215(73.7%) male subjects 
whereas this number was 7441(56.9%) in females.
Conclusions: As a conclusion, the most common reason for os-
teoporotic fractures was observed as secondary diseases which 
are mainly seen in male subjects, except rheumatoid arthritis. 
Smoking was detected as a remarkable risk factor for osteoporo-
sis in Turkey. It is crucial to detect these risk factors with popu-
lation-based studies in order to establish powerful preventive 
strategies. 
Acknowledgement: This study was supported by Turkish Oste-
oporosis Society
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P673 - PAGET’S DISEASE OF BONE PRESENTING AS  
MULTIPLE FRACTURES IN A 64 YEAR OLD FILIPINA
K. A. Valero’s 1,*, P. Santos Estella 1

1Medicine, St. Luke’s Medical Center, Quezon City, Philippines

Aims: Paget’s disease of the bone is characterized by accelerated 
bone resorption which leads to secondary increase in bone for-
mation. An increase in alkaline phosphatase levels and evidence 
of lyric and sclerotic lesions in radiographs are diagnostic. Its 
manifestations include bone pains and deformities. Our patient 
is a 64 year old female who presented with bowing of the right 
lower extremity associated with pain. She was found to have el-
evated total alkaline phosphatase (more than three times the up-
per limit), serum bone specific alkaline phosphatase (BSAP) and 
deoxypyridinoline crosslinks (40.11 nmol DPD/mmol creatinine, 
NV 3-7.4), with normal serum osteocalcin. Intact parathyroid 
hormone was slightly elevated at 94.6 pg/mL (NV 12-72 pg/mL) 
while serum creatinine, ionized calcium, vitamin D assay, twenty-
four hour urine calcium, sestamibi scan of the parathyroid gland 
are all normal. Skeletal survey showed multiple fractures involv-
ing pubic bone, right femur and tibia-fibula, compression de-
formity of seventh thoracic vertebra, with severe osteopenia. The 
serum bone markers were characteristic of Paget’s disease. Patient 
received yearly zoledronic acid 5 mg and oral calcium+Vitamin D 
supplements with significant decrease in BSAP levels.
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P674 - IS THERE AN ASSOCIATION BETWEEN  
VERTEBRAL FRACTURES DETECTECTED BY  
VERTEBRAL FRACTURE ASSESSMENT (VFA) AND  
HISTORICAL HEIGHT LOSS IN POSTMENOPAUSAL 
WOMEN WITH LOW BONE MINERAL DENSITY (BMD)
J. M. Vasic 1,*, F. Gojkovic 1, J. Elez 2, M. Nikitovic 3, L. Nikcevic 4, 
V. Culafic Vojnovic 5, S. Pajevic 6

1Department of Physical medicine and rehabilitation, 2Depart-
ment of Internal medicine, Railway Health Care Institute, Bel-
grade, 3Gynecology, Euromedic Policlinic, 4Neurology, Spetial 
Hospital “St Sava” for Cerebrovascular Disease, 5Department of 
Internal medicine, 6General Practice, Railway Health Care Insti-
tute, Belgrade, Serbia

Aims: To determine the association between verte-
bral fractures detected by VFA and historical height 
loss (HHL) in postmenopausal women with low BMD. 
Methods: Our study was performed from December 2008.to 
December 2009. and included 109, 71±11 years old postmeno-
pausal women, referred to Our Center for osteodensitometry 
of lumbar spine and hip. Low bone density was detected in all 
of our participants. None of them were diagnosed with sec-
ondary osteoporosis, while the other risk factors were present. 
Following the ISCD protocol, because of suspected vertebral 
fractures, VFA was performed in all participants during the 
same visit. Vertebral bodies were analyzed by semiquantita-
tive Genant method on Hologic Discovery C device. The chi 
squared test was used in statistical analyses of our results. 
Results: Out of 1417 scanned vertebral bodies,1298 were analyzed 
and 94 fractures were detected. Average BMD on lumbar spine 
was 0.742, femoral neck 0.604 and total hip 0.731. 109 participants 
were divided into two groups. Group I included 57 patients with 
the HHL of 2-4 cm, and the group II 52 with the HHL of more 
than 4 cm. We did not take prospective height loss into consid-
eration because of nonreliable facts. Of 15(26.32%) patients from 
the group I were presented with vertebral fracture,10(17.54%)of 
them with single and 5(8.77%) with multiple fractures. In the 
group II 33(63.46%) patients were presented with vertebral frac-
tures,12(23.08%) of them with single and 21(40.38%) with multi-
ple fractures. These fractures were graded as follows:38(40,43%) 
as grade I,33(35,11%) as grade II and 23(24,47%) as grade III. The 
incidence of these fractures was as follows:Th6- 2 fractures,Th7-
5,Th8 and 9-each 9 fractures,Th10 -6,Th11-7,Th12-19,L1-15,L2-
13,L3-5,L4- 4 fractures. There was no statistically significant 
association between vertebral fractures and HHL of 4cm and 
less in postmenopausal female with low BMD. The presence of 
single fracture is significantly associated with HHL of more than 
4cm(p=0,0002),as well as the presence of multiple fractures and 
HHL of more than 4 cm(p<0,0001).
Conclusions: The results of our study pointed out the necessity of 
taking into consideration anamnesis of HHL in postmenopausal 
female with low BMD, as it could help discovering vertebral frac-
tures that are mostly asymptomatic. The fact that VFA could eas-
ily be performed as well as right after osteodensitometry(during 
the same visit),makes it more and more important for daily clini-
cal practice. 

Disclosure of Interest: None Declared
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P675 - RISK OF OSTEOPOROTIC FRACTURE IN A  
SPANISH RURAL POPULATION
E. Vazquez Seijas 1,*, M. d. C. Lopez Silva 1, M. Sanchez de Enciso 
Ruiz 1, C. Rodriguez Fernandez 1

1Primary Care, SERGAS, Lugo, Spain

Aims: To know the factors of fracture risk in a rural Spanish sam-
ple. 

To know the most frequent vertebral structural alterations in 
this sample
Methods: It is a cross and descriptive study in which was in-
cluded the people that demanded medical attendance, by any rea-
son, during the month of 2009 November in four rural general 
practice consultations of Galicia (Spain) and that they accepted 
to participate in the project. There was two inclusion criterions: 
same age or superior to 65 years (males) and postmenopausal (fe-
males). The main variables to study were the fracture risk factors 
considered at this time by the scientific community as main (frac-
ture of the mother’s hip, fragility fractures, smoking habit, body 
mass index<19 and high risk of fallen [Tinetti Scale]) and three 
types of vertebral structural alterations (biconcavism, wedging 
and crush).
Results: The sample is composed of 111 cases (27 males, 84 fe-
males) with a half age of 67.5% (± 18.1) years. The fracture risk 
factors prevalence was: 8.2± (fracture of the mother’s hip), 19.8± 
(fragility fractures), 20.7% (smoking habit), 0.9± (body mass in-
dex <19) and 53.2% (elevated risk fallen). The 40.5% of the cases 
didn’t have any risk factor. The wedging was in the 19.8± of the 
cases, the crush in the 9.9± and the biconcavism in the 64±. The 
24.7% of the cases didn’t have any vertebral deformities.
Conclusions: 6 of each 10 people of the study population have at 
least one fracture risk factor. The elevated risk fallen is the frac-
ture risk factor more frequent. The more frequent vertebral struc-
tural alteration is the biconcavism.
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P676 - DEGREE OF EDUCATION CONCERNING  
OSTEOPOROSIS AND ITS PREVENTION, AND THE  
IMPORTANCE OF EFFECTIVE DIAGNOSIS AND  
TREATMENT OF FEMALE PATIENTS SURGICALLY 
TREATED FOR UPPER FEMUR BONE FRACTURE
V. Vesovic Potic 1, M. Cutovic 2, M. Manojlovic Opacic 1, M. La-
zovic 3, J. Potic 4,*

1Clinic for Physical Medicine and Rehabilitation, 4Clinical Center 
of Serbia, 2Clinic for Rehabilitation “Dr Miroslav Zotovic”, 3Insti-
tute for Rehabilitation, Belgrade, Serbia

Aims: to familiarise oneself with the degree of knowledge of pa-
tients, surgically treated at the Clinic for orthopedic surgery and 
traumatology (COST), from the fracture of the upper part of the 
femur bone; concerning osteoporosis, risk factors, prevention and 
treatment, and to indicate the necessity of effective diagnosis of os-
teoporosis in risk patients and adequate implementation of medi-
cal and physical therapy, with a goal to prevent complications.
Methods: The cross sectional study included 360 female pa-
tients, surgically treated at the COST, Clinical Center of Serbia, 

due to the fracture of the upper part of the femur bone, between 
01.01.2009. and 20.12.2009. The average age of the patient was 
76,9. The patients were surveyed concerning risk factors (age, sex, 
menarche, menopause, number of births and miscarriages, length 
of lactation, smoking habits, consumption of alcohol and coffee, 
lengthy intake of corticosteroids, antidepressives and antiepilep-
tics) according to the Questionnaire of the International Founda-
tion for Osteoporosis. Comorbidity and frequency of consulta-
tions were as well analysed. Methods of descriptive statistics were 
used. Values of p<0.05 were considered statistically significant. 
Results: In surveyed group, neither in patients that have monthly 
consultations (20%), nor in 80 patients (25%) medically treated 
for osteoporosis, were present those acquainted with all impor-
tant aspects of this disease. Four or more risk factors were found 
in 75% of patients. Osteoporosis was for the first time diagnosed 
during this hospitalisation in 18% of the patients.
Conclusions: This research indicates the necessity of effective di-
agnosis of osteoporosis and the importance of educating patients, 
however, as well as general practitioners, in regard to the imple-
mentation of medical and physical therapy and its treatment.
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P677 - NEW FRACTURES AND FRACTURE RISK AFTER 
HIP FRACTURE IN A REMAINING LIFETIME  
PERSPECTIVE – A CASE-CONTROL STUDY OVER 26 
YEARS IN 1029 HIP FRACTURE PATIENTS 
M. von Friesendorff 1, F. E. McGuigan 1, J. Nilsson 1, K. Åkesson 1,*

1Department of Orthopedics, Malmö University Hospital, Clini-
cal and Molecular Osteoporosis Research Unit, Malmö, Sweden

Aims: Previously, we have shown that long-term survival after 
hip fracture is highly dependent on age at the time of fracture 
and that the risk of new fractures is similarly age-dependent. In 
a remaining lifetime perspective, excess mortality is evident up 
to over 20 years compared to the background population. This 
report compares fracture pattern (incidence and type) of women 
and men after hip fracture to an age- and sex-matched control 
population.
Methods: All adult patients suffering a hip fracture (HFX) due 
to low energy trauma 1984-1985 in Malmö, Sweden were identi-
fied; 1029 cases (766 women, 263 men). Double matched controls 
from the same background population were available for 1013 
cases, all alive and living in the catchment area on the date of the 
hip fracture in the cases. Cases and controls were followed for 
new fractures through the department of radiology until death 
or up to 26 years. Date of death was obtained from the national 
database, EpC. Data is reported for all, 5-yr age-bands and age-
groups.
Results: Median age at hip fracture/inclusion was 81.0 (32-97) 
yrs for women and 76.3 (33-95) yrs for men. At the end of follow-
up 96% of those with HFX had died compared to 91% of controls. 
Median survival among HFX cases was 4.9 yrs (CI95% 4.4-5.4) 
women and 3.7 yrs (CI 95% 2.7-4.7) men, which equals to a me-
dian loss of 2.9 resp 3.7 life-years in women and men resp, com-
pared to controls (p<0.001). Among HFX cases, 45% (344/757) 
of women/ 30% (76/256) of men suffered new fractures vs. 45% 
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(687/1514) of women controls/ 23% (120/512) men controls. 
Multiple fractures: 25% women cases / 21% women controls and 
12% in men cases / 7% in men controls. Fracture risk after HFX in 
women was RR 1.6 (CI95% 1.5-1.8), in men 2.5 (CI95% 2.0-3.1), 
with four-fold relative risk increase in women 50-60 yrs. The rela-
tive risk was similar between the oldest cases and controls over 
age 85 in men, over age 90 in women. The total number fractures 
2.3 fx/case women and 1.8 fx/case men vs. 1.9 fx/control women 
and 1.5 fx/control men. The distribution of the most common new 
fracture types; hip, forearm, shoulder, vertebral are compared.
Conclusions: In hip fracture patients, excess mortality is evident 
both in the short- and long-term and mirrored in the reduced 
time at risk of new fractures. Nevertheless hip fracture patients 
have an overall increased risk of new fractures compared to their 
peers, and most pronounced in those who are relatively young 
when having a hip fracture.
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P678 - DISPARITIES IN PATIENT AND PHYSICIAN  
PERCEPTIONS OF OSTEOPOROSIS: A NEED FOR  
INCREASED PATIENT SUPPORT
R. Rizzoli 1, M. L. Brandi 2, K. Dreinhöfer 3, T. Thomas 4, D. A. 
Wahl 5,*, C. Cooper 6

1Division of Bone Diseases, Department of Rehabilitation and 
Geriatrics, Geneva University Hospitals and Faculty of Medicine, 
Geneva, 5International Osteoporosis Foundation, Nyon, Switzer-
land, 2Department of Internal Medicine, University of Florence, 
Florence, Italy, 3Department of Orthopaedics and Traumatology, 
Medical Park Berlin Humboldtmühle and Department of Mus-
culoskeletal Rehabilitation, Prevention and Health Service Re-
search, Center for Sport Science and Sport Medicine and Center 
for Musculoskeletal Surgery, Charité Berlin, Berlin, Germany, 
4Service de Rhumatologie, INSERM U890, CHU de St-Etienne, 
St-Etienne, France, 6Medical Research Council Epidemiology Re-
source Centre, University of Southampton, Southampton General 
Hospital, Southampton, United Kingdom

Aims: To investigate any gaps that may exist between physician 
and patient understanding of osteoporosis, understand barriers 
to patient adherence and identify ways to address unmet needs 
and improve communications. 
Methods: Telephone interviews were conducted with patients 
(n=844) and physicians (n=837) in 13 European countries in 
June/July 2009. Patients were women with postmenopausal os-
teoporosis currently taking prescribed medication or in the past 
2yrs. Physicians had 3-35yrs experience in treating osteoporosis 
patients, which included only general practitioners (GPs) who 
saw ≥ 10 (exception: in Hungary ≥ 5) and specialists ≥20 patients 
with osteoporosis per month.
Results: Patients (69%) considered themselves to be educated 
about osteoporosis although 34% were unable to identify key 
risk factors. Patients (82%) felt informed about the importance 
of treatment adherence, but 32% admitted to discontinuing treat-
ment for an average of 5.5 months, 2.6 months longer than esti-
mated by physicians. Noticeably, 29% of patients did not see a 
problem with missing occasional doses. Physicians consistently 

underestimated their patients’ beliefs on the impact of osteoporo-
sis on their quality of life (QoL). Physicians underestimated how 
many patients worry about breaking a bone (51% vs. 79%), as well 
as patient concerns about declines in activity levels (40% vs. 70%), 
becoming dependent on others (30% vs. 60%) and not being able 
to work for longer (30% vs. 57%). Patients believed the most cred-
ible osteoporosis information was from specialists (94%) or GPs 
(88%). Patients (75%) would like easy-to-understand materials 
and 49% would welcome discussing their condition with other 
patients. Most physicians (88%) believed that osteoporosis or-
ganisations are among the most credible sources for information, 
80% would give patients written materials to increase adherence 
and 76% would recommend patient programmes that encourage 
better communication on managing osteoporosis.
Conclusions: Community-wide patient support programmes 
may help patients to manage their concerns and address unmet 
needs in osteoporosis management. The programme should be 
easy to understand, improve patient–physician dialogue, allow 
patient–patient contact via support groups, encourage treatment 
adherence and help improve QoL.
Acknowledgement: This survey was funded by an educational 
grant from Amgen Inc. and conducted by GfK in conjunction 
with Hill&Knowlton (UK), on behalf of the International Oste-
oporosis Foundation ‘Osteolink’ program.
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P679 - OLD STUDY – OSTEOPOROSIS LINK TO  
CARDIOVASCULAR DISEASE
E. Simões 1,*, A. Cardoso 2, L. Cunha-Miranda 1, R. Fernandes 2, 
T. Cristóvam 3

1Rheumatology, 2Nutrition, Instituto Portugues de Reumatologia, 
Lisbon, 3Nisa´s Health Center, Nisa, Portugal

Aims: The objective of this study was to evaluate the relation be-
tween Osteoporosis and the presence of cardiovascular disease 
(CVD) risk factors in women.
Methods: Osteoporosis was identified by evaluation of bone 
mineral density (BMD), measured with heal ultrasound (Hologic 
Sahara) with T-score determination. Clinical data like CVD risk 
factors (hypertension, diabetes, thrombosis) were registered. Adi-
pose tissue was assessed by hand-to-hand bioimpedance analy-
sis (BIA) and biometrics measurements (BMI, body perimeters) 
were collected. Women over 40 years of age were recruited from 
several health centers. Statistical analysis included Mann-Whit-
ney and chi-square test.
Results: A total of 825 women were included with a mean age of 
62 years old, BMI was 29±5kg/m2, fat mass 39±5%, waist perim-
eter (WP) 90±11cm. 78% had BMI≥25 and 37% were obese, while 
85% presented increased WP and 95% revealed excess body fat 
mass. The prevalence of evaluated CVD risk factors was 8.4% with 
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diabetes, 2.2% with history of thrombosis or other AVC events 
and 37.5% had hypertension. Osteopenia and Osteoporosis were 
identified in 10.5% and 14.5%, respectively, mainly distributed by 
normal, overweight and class I obesity. Low BMD risk increased 
with age and decreased with BMI, fat mass and WP (p<0,005). 
Significant differences of T-score values between BMI classes 
(p<0,0001) were found. The groups with normal/excess fat mass 
did not differ in ultrasound T-scores. There were no significant 
differences of T-score values in women with diabetes or history 
of thrombosis. However hypertension was associated with higher 
values of T-score (p=0.023), where women with osteoporosis had 
lower prevalence of hypertension (26% vs. 39.4%; p=0.004). We 
found no association between osteopenia and analyzed CVD risk 
factors.
Conclusions: Osteoporosis was associated to lower frequency of 
hypertension. Increased BMI, WP and adipose tissue is described 
with direct relation to CVD, but also with beneficial or protective 
effect in high fracture risk, a consistent issue that can justify the 
obtained results of no positive association to the other studied 
CV risk factors.
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P681 - ASSOCIATION OF KNEE OSTEOARTHRITIS,  
LUMBAR SPONDYLOSIS AND OSTEOPOROSIS WITH 
METABOLIC SYNDROME: THE ROAD STUDY
N. Yoshimura 1,*, S. Muraki 2, H. Oka 1, H. Kawaguchi 3, K. Naka-
mura 3, T. Akune 2

1Department of Joint Disease Research, 22nd Century Medical 
and Research Center, 2Department of Clinical Motor System 
Medicine, 22nd Century Medical and Research Center, 3Depart-
ment of Orthopaedic Surgery, Sensory and Motor System Medi-
cine, University of Tokyo, Tokyo, Japan

Aims: Musculoskeletal diseases, such as osteoarthritis (OA) 
and osteoporosis (OP), and cardiovascular diseases (CVD) are 
two major disorders which impair quality of life in the elderly. 
We aimed to clarify the association of knee OA (KOA), lumbar 
spondylosis (LS) and OP with metabolic syndrome (MS), char-
acterised by obesity (OB), hypertension (HT), hyperlipemia (HL) 
and impaired glucose tolerance (IGT) – the main risk factor for 
CVD.
Methods: In 2005, we initiated ROAD (Research on Osteoar-
thritis Against Disability) – a large-scale cohort study – to clar-
ify the epidemiologic features of OA and OP in Japan. In the 
present study, we enrolled 826 Japanese subjects (277 men; 549 
women) residing in the coastal area. KOA or LS was defined as 
radiographic changes of grade ≥2 (Kellgren–Lawrence) in at least 
1 knee joint or vertebral disc. OP was diagnosed according to the 
World Health Organization criteria (<peak bone mineral density 
(BMD) - 2.5 SD). MS was diagnosed according to the Japanese 
criteria: OB (waist ≥85 cm in men; ≥90 cm in women) and the 
presence of any 2 of the following conditions: HT, HL and IGT. 
HT was diagnosed as systolic blood pressure of ≥130 mmHg or 

diastolic blood pressure of ≥85 mmHg, HL as serum high density 
lipoprotein cholesterol level of <40 mg/dL and IGT as serum hae-
moglobin A1C level of >5.5%. The subjects were divided into 6 
age groups: ≤39, 40–49, 50–59, 60–69, 70–79 and ≥80 years. 
Results: The prevalence of KOA in the abovementioned groups 
was 0%, 2.7%, 8.5%, 21.9%, 45.7% and 56.5% in men and 4.2%, 
8.0%, 22.5%, 45.8%, 66.1% and 76.9% in women, respectively. 
The prevalence tended to be higher with age in both genders. The 
prevalences of LS and OP also increased with age. The prevalence 
of MS in the aforementioned age-groups was 8.3%, 10.8%, 15.5%, 
23.4%, 21.4% and 30.4% in men and 0%, 1.1%, 6.3%, 10.6%, 
13.9% and 20.0% in women, respectively. Logistic regression 
analysis using presence of KOA and MS as objective and explana-
tory variables, respectively, after adjustment for age revealed that 
MS was significantly positively associated with KOA in men and 
women (men: odds ratio, 2.32; 95% confidence interval, 1.12-
4.78; p=0.023; women: 4.73; 2.17-10.35; 0.000). In contrast, OP 
at the femoral neck was inversely associated with MS in women 
(0.29; 0.09-0.88; 0.029).
Conclusions: Presence of MS is significantly related to that of 
KOA in men and women and OP at the femoral neck in women. 
A follow-up survey is underway to identify the causal relation-
ship among these disorders.
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P682 - ASSOCIATION OF KNEE OSTEOARTHRITIS,  
LUMBAR SPONDYLOSIS AND OSTEOPOROSIS WITH 
PHYSICAL FUNCTION: THE ROAD STUDY
T. Akune 1,*, S. Muraki 1, H. Oka 2, H. Kawaguchi 3, K. Nakamura 

3, N. Yoshimura 2

1Department of Clinical Motor System Medicine, 22nd Century 
Medical and Research Center, 2Department of Joint Disease Re-
search, 22nd Century Medical and Research Center, 3Department 
of Orthopaedic Surgery, Sensory and Motor System Medicine, 
University of Tokyo, Tokyo, Japan

Aims: To clarify the association of knee osteoarthritis (KOA), 
lumbar spondylosis (LS) and osteoporosis (OP) with physical 
function in middle-aged and older Japanese men and women.
Methods: This study analyzed the data of 735 participants (260 
men and 475 women, mean 68.7 years) in a mountainous cohort 
of the ROAD study who participated in the 2nd visit survey in 
2008. KOA and LS were defined as the Kellgren/Lawrence grade 
≥3 on plain radiographs. OP was defined as a bone mineral den-
sity of <70% of a peak bone mass at lumbar spine or proximal 
femur according to the criteria of the Japanese Society for Bone 
and Mineral Research. One leg standing time with eyes open 
was measured as a parameter of physical function. The subjects 
were divided into three groups on their age: ≤64, 65–74 and ≥80 
years.
Results: The prevalence of at least one of KOA, LS and OP in 
each age group was, 69.0, 91.8 and 41.0%, respectively. The preva-
lence of none, one, two and three of the diseases in the overall age 
group was 32.3, 37.7, 23.7 and 6.3%, respectively. One leg stand-
ing time with eyes open was 40.9, 27.8, 17.6 and 8.8 sec in the 
group with none, one, two and three of the diseases, respectively. 
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Multiple regression analysis using one leg standing time as an 
outcome variable and the number of the diseases as an explana-
tory variable revealed that the number ≥2 was inversely associ-
ated with one leg standing time when the number=0 was used as 
a reference after adjustment for age, sex and body mass index (the 
number=1; β=-0.039 and P=0.27, 2; -0.086 and 0.03, 3; -0.09 and 
0.007, respectively).
Conclusions: This study showed that the ability to keep standing 
on one leg was inversely associated with the number of degenera-
tive bone and joint diseases, suggesting that it might be a predic-
tor of the severity and occurrence of multiple locomotive organ 
dysfunction.
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P683 - SNP COMBINATIONS IN CHROMOSOME-WIDE 
GENES ARE ASSOCIATED WITH BONE MINERAL  
DENSITY IN TAIWANESE WOMEN
G. Lin 1, 2,*, H. Tseng 3, C. Chang 4, L. Chuang 5, C. Liu 6, C. Yang 
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National Sun Yat-Sen University, 5Chemical Engineering, I-Shou 
University, 3Institute of Health Care Management, 7Electronic 
Engineering, National Kaohsiung University of Applied Scienc-
es, Kaohsiung, 4Sport Management and Sport Science Research 
Center, 8Healthcare Administration, National Taiwan College of 
Physical Education, 4Sport Management and Sport Science Re-
search Center, 8Healthcare Administration, Chang-Jung Christian 
University, 9Institute of Biomedical Sciences, National Chung Hs-
ing University, Taichung, 4Sport Management and Sport Science 
Research Center, 8Healthcare Administration, National Taiwan 
College of Physical Education, 4Sport Management and Sport Sci-
ence Research Center, 8Healthcare Administration, Chang-Jung 
Christian University, 9Institute of Biomedical Sciences, National 
Chung Hsing University, Tainan, Taiwan, China

Aims: The interactions between eleven polymorphisms in nine 
genes on the incidence of low BMD were examined in this study. 
This is a novel analysis to investigate the association between os-
teoporosis and combined SNPs with genotypes.
Methods: Eleven polymorphisms were investigated in this study; 
TNFá-857 (rs1799724), TGFâ1-509 (rs1800469), osteocalcin 
(rs1800247), TNFá-308 (rs1800629), PTH BstB I (rs6254), PTH 
Dra II (rs6256), IL-1ra (VNTR), HSP70 hom (rs2227956), HSP 
70-2 (rs1061581), CTR (rs1801197), and BMP-4 (rs17563). 
The relationship between the combined polymorphisms in differ-
ent genomic regions and BMD variation was investigated.
Results: In postmenopausal women, there was a significant as-
sociation between low BMD and genotypes ranging from 2 ~ 7 
SNPs. For two combined SNPs, the portion of subjects with low 
BMD was significantly higher in those with CC-AA genotypes 
in rs1799724-rs1800629, compared to those with non-CC-AA 
genotypes in postmenopausal women and the combination of all 

women. Similarly, part of the combined SNPs with rs1799724-
rs1800629-rs6254-rs6256-IL-1ra-rs2227956-rs1801197 was sig-
nificantly associated with reduced BMD. After controlling for 
age and BMI, postmenopausal women with certain specific SNP 
combination had a 3.54- to 4.68-fold increased risk for low BMD, 
comparing to other SNP combinations.
Conclusions: The results of this study suggested that specific SNP 
combination may be a risk factor for postmenopausal osteoporo-
sis in Taiwanese. The methods of this study may provide a valua-
ble tool in examining multiple low penetrance genetic factors that 
cooperatively determine the phenotypic traits like osteoporosis.
Acknowledgement: This work was supported by National Sci-
ence Council in Taiwan grants NSC94-2314-B037-025, NSC94-
2320-B028-001, NSC93-2320-B028-001, NSC93-2314-B037-027, 
NSC 90-2314-B-037-052, NSC 89-2320-B-037-020.
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P684 - ESTROGEN RECEPTOR-Α GENE POLYMORPHISMS 
BONE MINERAL DENSITY AND ESTRADIOL LEVELS IN 
SAUDI POSTMENOPAUSAL WOMEN
M. M. Ardawi 1,*, M. H. Qari 2, A. A. Rouzi 3
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King Abdulaziz University, Jeddah, Saudi Arabia

Aims: To study the frequency of ER-α gene polymorphisms Xba I 
and Pvu II in relation to bone mineral density (BMD) and serum 
estradiol (E2) variation in Saudi postmenopausal women with 
and without osteoporosis. 
Methods: A total of 600 Saudi postmenopausal women (age > 
50 years) with osteoporosis (n=300) and as compared with age-
matched women with normal BMD (n=300) were studied. Wom-
en were genotyped by restriction fragment length polymorphism 
(RFLPs) of ER-α and BMD [at lumbar spine (L1-L4) and femo-
ral neck] were determined by dual energy X-ray absorptiometry 
(DXA).
Results: Women with the genotypes XX and PP exhibited high-
er BMD values at both the lumbar spine (by 11.6% and 8.2%, 
P<0.05) and the femoral neck (12.5% and 4.9%, P<0.05), respec-
tively, than those with xx and pp genotypes. Regression analysis 
showed that women with xx and pp genotypes had a relatively 
accelerated decrease in BMD values with age at both the lumbar 
spine (P<0.001) and femoral neck (P<0.001) sites. The XX geno-
types were significantly more prevalent (P<0.001) among women 
with normal BMD (35.7%) and xx genotypes in women with os-
teoporosis (23.3%) within the group, respectively. The frequency 
of PP genotype was higher in women with normal BMD (28.7%) 
whereas pp genotype was higher in women with osteoporosis 
(46.3%). The mean E2 was significantly low in women with pp 
and xx genotypes as compared with that in women with PP and 
XX genotypes (P<0.000), respectively: this is more significant in 
women with osteoporosis. The relative risk associated with the 
presence of a particular genotype was 2.36 (P<0.001) for xx and 
1.66 (P<0.06) for pp genotype, respectively. 



S 288 Osteoporos Int (2010) 21:[Suppl1]S25–S388

1 C

Conclusions: Genetic variations at ER-α gene locus are associ-
ated with BMD values (lumbar spine and femoral neck) in Saudi 
postmenopausal women which may contribute to the changes of 
bone loss with age and osteoporosis with significantly low BMD 
and E2 values obtained in women with pp and xx genotypes.
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P685 - MUTATIONS IN GALNT3 GENE: TWO CASES OF 
TUMORAL CALCINOSIS-HYPERPHOSPHATEMIA 
L. Masi 1,*, F. Franceschelli 1, A. Gozzini 1, A. Amedei 1, A. Fal-
chetti 1, F. Falcini 2, L. Cavalli 1, G. Marcucci 1, C. Fossi 1, M. L. 
Brandi 1

1Department of Internal Medicine, Metabolic Bone Diseases Unit, 
2Department of Rheumatology, University of Florence, Florence, 
Italy

Aims: Tumoral Calcinosis (TC) is a rare congenital disease char-
acterized by ectopic calcifications around large joints and hyper-
phosphatemia. The occurrence of the disease is often associated 
with dental abnormalities and inappropriately normal or elevated 
levels of 1-25 (OH)2D3. The first genetic mutation discovered was 
an inactivating mutation in GALNT3 gene, encoding an enzyme 
responsible for initiating O-linked glycosylation of proteins. In 
the present study we described a 16 yrs old girl and a 19 yrs old 
boy affected by TC. 
Methods: Patients presented to our attention respectively with 
a rock-hard enlargement of gluteal bilaterally that prevent flex-
ion, as well as internal and external rotation of both hips for the 
girl and a rock-hard enlargement at the right shoulder for the 
boy. Biochemical and radiological evaluation was performed by 
standard methods. Doppler Ultrasound of the legs was also per-
formed. Genomic DNA was extracted from peripheral blood col-
lected from the patient using a microvolume extraction method, 
QIAamp DNA Mini Kit (Qiagen GmbH, Hilden, Germany) ac-
cording to the manufacturer’s instructions. A coetaneous biopsy 
was obtained in order to perform functional studies.
Results: A pelvic MRI showed the presence of a mass with some 
cystic formations and several calcifications in both cases. Both 
girl and boy had laboratory tests showed serum Pi of 7.9 mg/dL 
and 5.4 (n.v.:2.5-5) a tubular Pi reabsorption rate (TmP/GFR) 
of 9.4 mmol/L and 6.3 (n.v.: 0.7-1.45), inappropriate levels of 1-
25(OH)2 D3 52,1 and 110 pg/mL (v.n.:16-65) respectively. The 
girl had low levels of FSH, LH and 17 βE2. Conversely, boy had 
normal levels of FSH, LH, T. In addition, low levels of serum in-
tact FGF23 and high level of C-terminal fragment were found in 
both patients. Artery and Venous Doppler Ultrasound of the legs 
showed the presence of subcutaneous calcification with perviety 
of the arteriovenous flow and without DVT and skull CT showed 
the presence of cerebral calcifications in both patients. We found 
a novel homozygous splice site mutation in intron I (IVS1-2a>g) 
likely leading to skipping of exon 2 and a described G>A tran-
sition at cDNA position 1524+1 which abolishes the consensus 
splice donor site. 
Conclusions: We described two patients with mutations of GAL-
NT3 gene affected by TC. Functional studies may be important to 
understand the role of GALNT3 in the glycosylation and activity 

of FGF23. The results could be useful to develop targeted thera-
pies.
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P686 - THE IMPORTANCE OF THE REHABILITATION 
PROGRAM FOR THE TREATMENT OF OSTEOGENESIS 
IMPERFECTA
A. I. Murgu 1,*, G. Mologhianu 1, A. S. Nica 1, B. Mitoiu 1, M. Ivas-
cu 1

1Rehabilitation Medicine, University of Medicine “Carol Davila”, 
Bucharest, Romania

Aims: Osteogenesis Imperfecta (OI) or the Lobstein Disease is a 
heritable defect, a rare one, that makes bones fragile because of a 
generalized decrease in bone mass (osteopenia). We present two 
very interesting cases of OI to adult. A complete rehabilitation 
program had a major benefit for the patients.
Methods: we present two cases of female with OI type IA (Sillence 
Classification), diagnosed at an adult age, presenting many compli-
cation of the disease. We evaluated the patients from a clinical, func-
tional and quality of life point of view before and after 6 months of 
rehabilitation program, 3 sessions of two weeks as inpatient and 18 
weeks as ambulatory patient to the IIIrd National Institute of Reha-
bilitation Medicine and Balneoclimatology Clinique in Bucharest. 
The two persons were treated with drugs and a complete rehabilita-
tion program: kinetotherapy, physical therapy, massage, orthosis.
Results: the global functional score (AQoL – 6D) used to evaluate 
the patients improved with 37%, the quality of life (using Qualeffo 
41) improved also with 42%. The patients could also complete a 
questionnaire regarding the quality of life after the 6 months of reha-
bilitation program compared with 6 months before when they were 
treated only with drugs, the quality of life improved with 67%.
Conclusions: We underline the importance of the Rehabilitation 
Program for functional and quality of life improvement for adult 
patients with Osteogenesis Imperfecta.
References: Harrison’s Principles of Internal Medicine, 13th edi-
tion, vol. 2, page 2111-2113; 

1. Kelley – Rheumatology, page 654-658; 
2. Ryckewaert A. – Rhumatologie: Pathologie Osseuse et Ar-

ticulaire, page 36-38; 
3. Annales de readaptation et de medecine physique, vol. 44, 

sept. 2001, page 365- 367; 
4. Archives of Physical Medicine and Rehabilitation, vol 87, 

aug 1999, page 224-225. 
5. Brotzman B: Clinical Orthopaedic Rehabilitation, 1996, 

page 78- 81; 
6. Sbenghe T: Kinesiologie, stiinta miscarii – Ed. Medicala, 

2002 
7. Nica A: Compendiu de medicina fizica si recuperare medi-
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453-456; 
9. Ambrus J: Prevention and Treatment of Osteoporosis, 
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P687 - ANALYSIS OF XBA I AND PVU II POLYMORPHISMS 
IN THE ESTROGEN RECEPTOR GENE IN ASSOCIATION 
WITH BONE MINERAL DENSITY IN SLOVAK  
POSTMENOPAUSAL WOMAN
R. Omelka 1,*, V. Krajcovicova 1, M. Martiniakova 2, J. Zabojniko-
va 1, D. Galbavy 3, M. Bauerova 1

1Department of Botany and Genetics, 2Department of Zoology 
and Anthropology, Constantine the Philosopher University in 
Nitra, 3Private Orthopedic Ambulance, Nitra, Slovakia

Aims: It is known that estrogens play an important role in the 
pathophysiology of osteoporosis. Different genetic studies have 
shown the relationship between the Estrogen Receptor (ESR) 
gene and the disease, including fracture risk. The aim of our study 
was to analyze associations of XbaI and Pvu II polymorphisms 
in the ESR gene with a variability of femoral (F-BMD) and spi-
nal BMD (S-BMD), as well as circulating alkaline phosphatase 
(ALP), osteocalcin (OC; formation markers), β-CrossLaps (CTX; 
resorption marker) and fracture risk in Slovak postmenopausal 
women.
Methods: Women (N=251; 62.43±8.94 years) were selected ac-
cording to strict inclusion criteria. Genetic polymorphisms were 
detected by PCR-RFLP method. Frequencies of fractures were 
tested using the chi-square test. The differences of quantitative 
variables between the genotypes were analyzed by covariance 
analysis (GLM) after correction of the measurements for age, 
BMI and daily calcium intake. A relative risk (RR) was calculated 
according to published methods.
Results: In the studied population we found the Pvu II genotype 
frequencies 23.5±, 46.9±, and 27.5± for PP, Pp, and pp, respec-
tively. For Xba I the frequencies 15.5±, 41.6±, and 42.9± for XX, 
Xx, and xx, respectively, were counted. We found a statistically 
significant effect (P<0.05) of the both polymorphisms on F-BMD 
and S-BMD. Individuals with pp genotype had significantly lower 
BMD values in both cases as compared to the other genotypes. 
Heterozygous genotype Xx disposed significantly lower BMD 
in comparison with the homozygous genotype xx (P<0.05). No 
significant effects of the polymorphisms were recorded on bone 
turnover markers. We calculated a higher fracture risk for het-
erozygous genotypes of both polymorphisms; however, the effects 
were insignificant.
Conclusions: We found significant associations between ESR/
XbaI, ESR/Pvu II polymorphisms and BMD; however, the effect 
was not followed by significantly higher fracture risk and bone 
turnover process. Results of genetic analysis in Slovak popula-
tion could contribute to a more comprehensive view of the role 
of genetics in osteoporosis development. Ultimately, the results 
could be practically applied in the prediction of disease risk in 
individuals.
Acknowledgement: The study was supported by the grant KEGA 
3/7008/09. All procedures were approved by the Ethical Commit-
tee of the Specialized Hospital of St. Svorad in Nitra (Slovakia).
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P688 - BONE MECHANICAL COMPETENCE IS A HIGHLY 
HERITABLE TRAIT IN A MOUSE MODEL FOR GROWTH 
HORMONE DEFICIENCY
D. Ruffoni 1,*, R. Voide 1, T. Kohler 1, L. R. Donahue 2, R. Müller 1, 
G. H. van Lenthe 1, 3

1Institute for Biomechanics, ETH Zurich, Zurich, Switzerland, 
2The Jackson Laboratories, Bar Harbor, United States, 3Biome-
chanics and Engineering Design, K.U. Leuven, Leuven, Belgium

Aims: Bone stiffness and strength are important mechanical 
characteristics that are genetically regulated. Mouse models are 
helpful in defining the relative roles of genes in a controlled en-
vironment. Complex traits can be analyzed by crossing two ge-
netically distinct progenitors that differ in a specific trait and then 
measuring the F2 intercross progeny for that trait. Such genetic 
linkage studies require very large numbers of animals; therefore, 
a high-throughput structural and mechanical analysis is essential. 
The aim of the present work was two-fold. First, an automated 
method for the mechanical assessment of mice femora based on 
microstructural finite element (FE) was implemented and vali-
dated. Second, the method was applied to femora of two growth 
hormone (GH) deficient inbred strains of mice (B6-lit/lit and 
C3.B6-lit/lit) and to the F1 and F2 (n=2000) populations.
Methods: The femora at four months of age were scanned with 
μCT at 20 μm resolution. After automated alignment, micro-
structural finite element models were created and the stiffness 
was computed by loading at the femoral head. In order to validate 
the FE analysis, inbred strains (B6 and C3H) were experimentally 
tested. In addition, morphometric parameters were calculated 
and heritability was estimated.
Results: FE-derived bone stiffness closely matched the experi-
mentally measured stiffness (r2=0.94). In the F2 population a 
number of parameters, such as cross-sectional moments of area 
(J, Imax) and stiffness, showed a broader distribution than ex-
pected from the parental strains (Fig. 1a). This indicates that both 
strains carry alleles that could positively and negatively influence 
the heritability of such “mechanical” traits. For the progenitors, 
85% of the variation in stiffness could be explained by looking at 
morphology, whereas for the F2 population this percentage was 
reduced to 70% (Fig. 1b). This underlines the importance of di-
rectly investigating mechanical parameters instead of using struc-
tural surrogates. In addition, heritability analysis showed a high 
genetic determination for stiffness (h2=58%).
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Conclusions: In conclusion, our high-throughput method for the 
mechanical characterization of murine femora, combined with 
quantitative trait loci analysis, could help to locate genes directly 
involved in controlling bone mechanical competence.
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P689 - A SUSCEPTIBLE HAPLOTYPE WITHIN APOE GENE 
INFLUENCES BMD AND INTENSIFIES THE  
OSTEOPOROSIS RISK IN POSTMENOPAUSAL FEMALES 
OF NORTHWEST INDIA 
M. Singh 1, 2,*, P. Singh 1

1Human Biology, 2Molecular Genetics Lab., Human Biology, 
Punjabi University, Patiala, India

Aims: The association of Apolipoprotein E (APOE) genotypes 
with bone mineral density and risk of osteoporosis have remained 
unclear. The influence of APOE gene polymorphisms on BMD 
as genetic mediators of osteoporosis risk needs to be explored in 
Indian postmenopausal females where this disease is rising ram-
pantly.
Methods: The present study investigated the role and relevance 
of four pertinent APOE single nucleotide polymorphisms 
(SNPs): 5’UTR G/C (rs440446), Int2 G/A (rs769450), Exon4 T/C 
(rs429358), Exon4 C/T (rs7412) in DXA verified 133 osteoporot-
ic, 57 osteopenic and 83 normal postmenopausal females of In-
dia, who were not taking hormone replacement therapy (HRT).
Results: Minor allele frequencies of rs440446 and rs429358 were 
observed to be higher in osteoporotic females (0.31, 0.18) than 
osteopenic (0.29, 0.15) and females having normal bone mass 

(0.16, 0.07). Disease association analysis revealed a susceptibil-
ity haplotype CGTC (in order of rs440446, rs769450, rs429358, 
rs7412) and the carriers of this haplotype has higher risk of osteo-
penia (OR 3.53, 95%CI 1.21-11.0, P=0.017) and osteoporosis (OR 
3.61, 95%CI 1.53-9.48, P=0.002) after adjusting the confounding 
effect of age, BMI and years since menopause. Females who pos-
sess either one copy or two copies of the haplotype have lesser 
BMD values of lumbar spine (0.88g/cm2, 0.85 g/cm2) and femo-
ral neck (0.84 g/cm2, 0.82 g/cm2) than those females who possess 
zero copy (0.9 g/cm2 and 0.87 g/cm2 respectively) suggestive of its 
haplotype dose effect.
Conclusions: The present study exposed a susceptibility haplo-
type CGTC, within APOE gene, which was found to be associated 
with BMD and risk of osteopenia and osteoporosis in postmeno-
pausal females of India.
Acknowledgement: The financial support of the DST project 
(SR/WOS-A/LS-225/2007) to MS is highly acknowledged.
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P690 - HAPLOTYPES WITHIN THE TNFRSF11B  
(OSTEOPROTEGERIN) GENE AND BONE MINERAL  
DENSITY (BMD) IN MALTESE POSTMENOPAUSAL  
WOMEN
C. Vidal 1, R. Formosa 1, A. Xuereb-Anastasi 1, 2,*

1Department of Pathology, 2Institute of Healthcare, University of 
Malta, Msida, Malta

Aims: Osteoprotegerin (OPG) is a key negative regulator of os-
teoclastogenesis which acts by blocking the interaction of RAN-
KL with RANK found on osteoclast progenitors. Polymorphisms 
found within the TNFRSF11b gene, encoding for osteoprote-
gerin, were associated with an increased risk of osteoporosis. A 
previous study in Maltese postmenopausal women showed posi-
tive association of low BMD with a polymorphism found within 
the promoter region of this gene (T950C). Further studies on this 
gene have been carried out.
Methods: All five exons and promoter region of the TNFRSF11b 
gene, from 10 patients with low BMD and 10 postmenopausal 
women with normal BMD, were sequenced and tested for linkage 
disequilibrium. Polymorphisms that were in linkage disequilib-
rium with the T950C polymorphism were further analysed in the 
postmenopausal population, haplotypes were constructed and 
tested for association.
Results: Twelve variants were identified: A163G (rs3102725), 
T149C (rs3134071), G209A, T245G, T950C (rs2073617) and a 
C/T transition in the promoter region, and G1181C (rs2073618) 
found in exon 1 (signal peptide), C445T (rs1565858), a C/T tran-
sition in intron 2 (rs4876869), del(CT) (rs10554146), A6833G 
(rs2228568) and A6890C (rs7844539). Linkage was observed 
between C445T, delCT, A6833G and A6890C polymorphisms. 
Another two polymorphisms linked together were T149C and 
T245G. Strong linkage was observed between T950C, G1181C 
and rs4876869. Since T950C was previously associated with dis-
ease, genotyping of rs4876869 was performed in 104 postmeno-
pausal women. Genotype frequencies observed were 19.2% CC, 
53.8% CT and 26.9% TT and were in Hardy-Weinberg equilib-
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rium (χ2=0.722, p=0.395, df=1). The distribution of genotype 
frequencies between women with low lumbar BMD (T-score <-
1.0) and normal individuals, did not differ significantly (χ2=0.34, 
p=0.843, df=2), showing that on its own rs4876869 does not affect 
BMD. When constructing haplotypes for T950C, G1181C and 
rs4876869, 42.4% of postmenopausal women carried haplotype 
C-C-C, 38.5% carried the T-G-T haplotype and 7% haplotype 
C-G-T. Statistical significance was reached (χ2=18.42, p=0.010, 
df=7) when comparing haplotypes between normal postmeno-
pausal women and those with low BMD, with C-G-T and C-C-C 
haplotypes having a protective effect while T-G-T increases the 
risk (35.9% of normal vs. 41.0% of women with low BMD).
Conclusions: Further studies are required to investigate the func-
tional roles of both T950C and rs4876869.
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P691 - THE RELATIONSHIP BETWEEN VISFATIN,  
RESISTIN AND ADIPONECTIN GENE POLYMORPHISMS 
WITH BONE MINERAL DENSITY IN A KOREAN  
POPULATION
E. J. Yun 1,*, K. W. Oh 2, D. Y. Yoon 1, C. S. Choi 1, K. H. Baek 3, M. 
I. Kang 3
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Aims: Adipokines have been proposed as link molecules between 
adiposity and osteoporosis, but the relationship between novel 
adipokine gene polymorphisms and bone metabolism in human 
is not clear. The aim of this study was to investigate the relation-
ship between visfatin, resistin and adiponectin gene polymor-
phisms and bone mineral density in a Korean population.
Methods: In 256 Korean (mean age 67.6±7.8 years; male fre-
quency 50%), lumbar spine, femoral neck, trochanter and total 
femur BMDs were examined by dual energy X-ray absorptiom-
etry. Genotyping of visfatin 1535 T>C, resistin 420 C>G and adi-
ponectin 45 T>G gene polymorphisms were performed by allelic 
discrimination using the 5’ nuclease polymerase chain reaction 
assay.
Results: Allele frequencies of visfatin 1535 T>C were 0.58 for T 
allele and 0.42 for C allele; of resistin 420 C>G were 0.67 for C 
allele and 0.33 for G allele; of adiponectin 45 T>G were 0.68 for 
T allele and 0.32 for G allele. All the frequencies of the genotypes 
were in compliance with Hardy-Weinberg equilibrium. Mean 
BMD of total femur was significantly higher in TT genotype com-
pared with TC and CC genotypes of visfatin 1535 T>C (p<0.05). 
Mean BMDs of lumbar spine, femoral neck, trochanter and total 
femur were significantly higher in CC genotype compared with 
CG and GG genotypes of resistin 420 C>G (p<0.05). There were 
no differences in mean values for BMDs among different geno-
types of adiponectin 45 T>G.
Conclusions: Visfatin 1535 T>C and resistin 420 C>G gene poly-
morphisms were associated with BMDs in a Korean population. 
Thus, we can guess that some adipokines gene may influences 

on the bone mass, but it remains unclear whether the polymor-
phisms in the adipokines gene have a direct functional impact on 
the bone metabolism.
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P692 - CORRELATION BETWEEN BODY MASS INDEX, 
BONE MINERAL DENSITY AND FSH LEVEL IN  
POSTEMENOPAUSAL OSTEOPOROTIC WOMEN
M. Milivojevic 1,*

1Institue for Gynecology and Obstetrics, Clinical Centre of Ser-
bia, Belgrade, Serbia

Aims: Osteoporosis is a systemic disease characterized by reduced 
bone mass and changes microarchitecture of bone tissue. In men-
opausal women, the reduction of ovarian functions leads to loss 
of bone tissue, and, therefore, the majority of women meet the 
criterion of OP before 70 years of age. The estrogen has a major 
role in osteoporosis. In addition, FSH has been proved to enhance 
the osteoclasts formation and function and suggest that elevated 
FSH contributes to the genesis of postmenopausal osteoporosis. 
Objective: To correlate bone mineral density (BMD) and body 
mass index (BMI) with FSH levels in osteoporotic postmenopau-
sal women.
Methods: In 38 women, mean age 60 years old (49-77) who were 
verified for osteoporosis by bone mass density (measured by in 
proximal femur and lumbar spine by dual-energy X ray absorpti-
ometry -DXA) the level of FSH in blood was determined by RIA. 
BMI was determined and women were classified as follows: low 
weight <20;normal 20-25; overweight, 25-30; obese>30.
Results: There was a positive correlation between BMD and BMI 
(p=0,025) as well as between BMD and FSH (p=0.50). Negative 
correlation between BMI and FSH values (p=0,027) was found.
Conclusions: Although the rise of FSH was not confirmed to be 
in correlation with women’s menopause osteoporosis, our opin-
ion is that a larger number of subjects would corroborate our 
statement.
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P693 - INFLUENCE OF SOME OSTEOTROPIC FACTORS 
ON MODULATION OF THE RANKL2 ISOFORM
S. Kwan Tat 1, J. P. Pelletier 1, C. Ruiz-Velasco 2, M. Padrines 2, Y. 
Fortun 2, F. Mineau 1, J. Martel-Pelletier 1,*

1Osteoarthritis Research Unit, University of Montreal Hospital 
Research Centre (CRCHUM), Montreal, Canada, 2Laboratoire de 
physiopathologie de la résorption osseuse et thérapie des tumeurs 
osseuses primitives, Université de Nantes, Nantes, France

Aims: Bone homeostasis is controlled by some members of the 
TNF family, of which RANKL is an essential factor for mediat-
ing bone resorption. Our group recently showed [1] that human 
normal and osteoarthritic subchondral bone osteoblasts differ-
entially express membranous RANKL as well as RANKL1 and 
RANKL3 isoforms, and that they were differentially regulated by 
some osteotropic factors. In that study, specific human RANKL2 
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cDNA primers could not be reliably designed. Here, we investi-
gated the RANKL2 protein modulation upon treatment with the 
osteotropic factors through a mechanistic model.
Methods: Human embryonic kidney 293 cells, which do not ex-
press RANKL, were stably transfected with the cDNA encoding 
the transmembranous and extracellular domain of murine RAN-
KL2 (293 RANKL2). Semi-quantitative PCR and Western Blot 
were used to determine the level of RANKL2. For the modulation 
experiments, the 293 RANKL2 cells were incubated for 72 hours 
with TNF-α (5 ng/ml), vitamin D3 (50 nM), or PTH (100 nM). 
For protein stability determination, cells were pretreated with or 
without actinomycin D (5 µg/ml) for 1 hour and then incubated 
(0-24 hours) with the above factors. The production of RANKL2 
protein was determined in the cell lysates by a specific ELISA.
Results: Expression and production analyses confirmed that the 
293 RANKL2 cells strongly expressed and produced RANKL2. 
Data showed that TNF-α significantly increased (p<0.03) RAN-
KL2 production, but vitamin D3 and PTH had no effect. Vitamin 
D3 and PTH had no effect on the stability of the RANKL2 protein. 
However, TNF-α increased RANKL2 half-life, and statistically 
significant difference (p<0.005) was reached at a 4-hour incuba-
tion period.
Conclusions: Our study brings to light that the RANKL2 isoform 
could be modulated by TNF-α, a factor highly implicated in some 
diseases involving bone resorption and RANKL activity, such as 
rheumatoid arthritis. Interestingly, other osteotropic factors, vita-
min D3 and PTH, did not modulate RANKL2 protein production 
or its stability/half-life, which could reflect the differential effects 
of these factors in bone remodelling. These findings in addition to 
the previous study [1] reveal that all three RANKL isoforms could 
be modulated, which strongly suggest that modulation of a spe-
cific RANKL isoform may be useful for a possible classification of 
certain osteolytic diseases and/or to assist in identifying specific 
therapeutic treatments.
References: 1. Tat SK et al, Bone 2008;43:284.
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P694 - ROLE OF PPAR-GAMMA IN CARTILAGE GROWTH 
AND DEVELOPMENT IN VIVO
R. Monemdjou 1, G. Perez 1, J. P. Pelletier 1, F. Beier 2, J. Martel-Pel-
letier 1, M. Kapoor 1,*
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Research Centre (CRCHUM), Montreal, 2Department of Physi-
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Aims: Recent studies suggest that PPARγ, a transcription factor, 
is involved in the maintenance of bone homeostasis. However, the 
specific in vivo function of PPARγ in chondrogenesis, cartilage 
growth/development is largely unknown. We then explored the 
role of PPARγ in cartilage growth/development using cartilage-
specific PPARγ knockout (KO) mice.
Methods: Cartilage-specific PPARγ-deficient mice were gener-
ated using Lox P/Cre system. Skeletal and histological staining 
was performed using alcian blue, alizarin red and Safarin O/Fast 

green staining. Gene expression of markers was determined in 
chondrocytes isolated from mice by RT-PCR.
Results: We first show that new-born PPARγ KO mice have re-
duced overall body size and body weight compared to control-lit-
termates. In vivo studies show new-born PPARγ KO mice have 
reduced skeletal growth and length of long bones compared to 
control mice. Growth plate of long bones from new-born PPARγ 
KO and heterozygous (Het) mice show reduced chondrocyte cel-
lularity, loss of columnar organization and delayed hypertrophy 
in a gene-dose dependent manner compared to control mice. Fur-
ther, PPARγ KO chondrocytes show increased expression of ex-
tracellular matrix (ECM) degradation products including MMP-
13 and ADAMTS-5, and decreased expression of ECM building 
products including aggrecan and type-II collagen. These results 
collectively suggest the potential role of PPARγ in cartilage devel-
opment. In addition, our results also suggest that PPARγ signal-
ing during cartilage development may be mediated through the 
phosphatase and tensin homolog (PTEN)/Akt/glycogen synthase 
kinase (GSK)-3β signaling pathway, as PPARγ KO chondrocytes 
have reduced PTEN expression and increased phosphorylation of 
both Akt and GSK-3β. Our ongoing studies are now determining 
the link between PPARγ and PTEN signaling in cartilage.
Conclusions: These results collectively suggest the potential role 
of PPARγ in cartilage development in vivo and will help us better 
understand the molecular mechanisms associated with abnormal 
cartilage-/bone-development related diseases.
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P695 - ASSOCIATION BETWEEN BODY MASS INDEX,  
ABDOMINAL PERIMETER AND OSTEOPOROSIS IN 
POSTMENOPAUSAL WOMEN.
F. Baro 1,*, G. Soro 1, B. Garcia 1, A. Esparza 1

1Obstetrics and Gynecology, Vall D Hebron University Hospital, 
Barcelona, Spain

Aims: To show the association between body mass index, ab-
dominal perimeter and bone mineral density in postmenopausal 
women.
Methods: We performed an analytic and retrospective study in 
224 postmenopausal women aged from 41 to 60 years. We ob-
tained weight and abdominal perimeter during physical exami-
nation in outpatient clinic in our hospital. Blood levels of total 
cholesterol, low-density lipoproteins, high-density lipoproteins, 
homocysteine, lipoprotein (a) and C-reactive protein were deter-
mined by routine blood tests. Bone mineral density in lumbar 
spine and proximal femur was measured by dual-energy x-ray ab-
sorptiometry (DXA) using LUNAR .Patients were categorized in 
three groups according to the WHO classification, values under 
2.5 standard deviations were considered osteoporosis, values be-
tween -1 and -2.5 standard deviations were considered osteope-
nia, and values superior to -1 standard were considered normal. 
Statistic analysis between categories of bone density and means 
in abdominal perimeter and body mass index was performed by 
analysis of variances.
Results: Frequencies of bone density in lumbar spine were 25%, 
49.1% and 25.9% for normal, osteopenic and osteoporotic wom-
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en, respectively. For bone density in femur the frequencies were 
25.4%, 60.3% and 14.3%. Means of abdominal perimeter were 
96.1 cm, 91.0 cm and 89.2 cm respectively in the previously men-
tioned groups. Means of the body mass index were 30.0 kg/m2, 
27.4 kg/m2 and 26.5 kg/m2 in the same groups. Analysis of vari-
ances showed a correlation between bone mineral density in lum-
bar spine and body mass index (p-value 0.0002) and also between 
lumbar bone mineral density and abdominal perimeter (p-value 
0.0003). The same results were obtained when analysing data 
from bone mineral density in femur for body mass index (p-value 
0.0002) and abdominal perimeter (p-value 0.0008).
Conclusions: Body mass index is in tight relation with bone min-
eral density. Secondary hyperestrogenism has been suggested as 
the responsible mechanism. Obviously, overweight is not advis-
able way of improving bone density, as it can lead to other comor-
bidities. On the other hand, women with low body mass index are 
at increased risk of osteoporosis, and a normal weight is a goal in 
postmenopausal women management. Anyway, as the percentage 
of osteoporosis is high in the general postmenopausal women, 
we recommend that even obese patients should be screened for 
osteoporosis.

Disclosure of Interest: None Declared

P696 - LONG TERM EFFECTS OF INTRAVENOUS  
BISPHOSPHONATES IN PAGET’S DISEASE OF BONE AND 
INTERACTION WITH SQSTM1 MUTATIONS
D. Merlotti 1,*, L. Gennari 1, F. Gianfrancesco 2, G. Mossetti 3, D. 
Rendina 3, T. Esposito 2, G. Martini 1, G. Strazzullo 3, R. Nuti 1

1Dept. Internal Medicine, University of Siena, Siena, 2Institute 
of Genetics and Biophysics, CNR, 3Dept. of Clinical and Experi-
mental Medicine, Federico II University of Naples, Naples, Italy

Aims: Recently, the availability of potent amino-bisphospho-
nates has improved treatment outcomes in Paget’s disease of bone 
(PDB), allowing a more effective and convenient management of 
this disorder. In this study we analyzed SQSTM1 mutations in 
90 patients with active PDB involved in a comparative trial with 
intravenous amino-bisphosphonates (JBMR 2007, 22:1510).
Methods: At baseline, patients were randomly assigned to receive 
pamidronate (30 mg, iv, for 2 consecutive days every 3 months; 
n=60) or zoledronate (4 mg, iv; n=30). After 6 months, 33/60 pa-
tients in pamidronate group did not respond to treatment and 
were crossed over to zoledronate 4 mg (n=18) or neridronate (100 
mg, iv, for 2 consecutive days, n=15). Follow-up analysis has been 
extended to 36 months in all treatment groups. No bisphospho-
nate was given during the extension study (12 to 36 months) ex-
cept in case of relapse.
Results: SQSTM1 gene analysis revealed the presence of 4 dif-
ferent mutations (Y383X, P392L, E396X, M404V) in 18/90 
patients. At baseline, patients with SQSTM1 mutation showed 
an increased severity of disease with a higher number of af-
fected skeletal sites and higher alkaline phosphatase levels than 
patients without mutation. Interestingly, an increased propor-
tion of patients with SQSTM1 mutation showed resistance to 
pamidronate at 6 months (11/13, 85% vs. 22/47, 47% in pa-
tients without mutation, p=0.02). Conversely there was no 

significant difference in the response to zoledronate between 
patients with or without mutation at all time points from 6 to 
36 months. Overall, therapeutic response to zoledronate was 
achieved in 97%, 83% and 69% of patients at 12, 24, and 36 
months from infusion, respectively. Patients with recurrence of 
disease were treated with a new zoledronate 4 mg infusion, and 
all achieved therapeutic response. Among non-responders pa-
tients to pamidronate, 93% in the neridronate group and 94% 
in the zoledronate group achieved therapeutic response after 
6 months from cross-over. Response was maintained in 82%, 
53% and 41% of patients with neridronate and in 94%, 83% and 
67% of patients with zoledronate at 12, 24 and 30 months from 
cross-over, respectively. All the 3 patients with SQSTM1 muta-
tion sustained clinical relapse between 24 and 30 months from 
cross-over to neridronate.
Conclusions: These results suggest that PDB patients with 
SQSTM1 mutation may require a more aggressive treatment regi-
men for disease remission.
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P697 - PRELIMINARY STUDY OF RELATIONSHIP  
BETWEEN HEPCIDIN AND BONE METABOLISM
Y. Ma 1,*, Y. Xu 1, P. Zhang 1

1Department of Orthopedics, Second Affiliated Hospital of Soo-
chow University, Suzhou, China

Aims: To realize the preliminary related impacts and relation-
ships between hepcidin and bone metabolism.
Methods: (1) male SD rats were divided into model group and 
control group. Rats in test group were administered with tretin-
oin (70mg/kg/d) continuing 14 days to establish the osteoporotic 
model. Rats in control group were administered with distilled wa-
ter. Liver Hepcidin gene expression was measured by PT-PCR. (2) 
Different concentrations Hepcidin were used to intervene hFOB 
1.19 cell. Fluorescence intensity of intra-cellular calcium ion and 
iron ion was observed by CLSM.
Results: (1) In tretinoin osteoporotic model, changes of the rela-
tive amount of liver Hepcidin gene expression in control group 
appear fluctuation which has no significant difference; Compared 
with the control group, model group were significantly lower than 
control group in experimental 8th,9th,10th day and the relative 
amount was lower than control group in early and late model 
which has no significant difference. (2) fluorescence intensity of 
iron ion slow decline both in test group and control group ob-
serving at instantaneous (1000s) which has non-significant dif-
ference. At a long time (20h), fluorescence intensity of Intracellu-
lar iron ion gradually strengthened with hepcidin concentration 
increasing. when the Hepcidin concentration above 100 nmol / l, 
Fluorescence intensity of Intracellular iron ion strengthened no 
longer with the increasing concentration of Hepcidin.(3) fluores-
cence intensity of Intracellular calcium in test group had a tran-
sient calcium wave and calcium fluorescence intensity increased. 
while fluorescence intensity of calcium showed a slow downward 
trend In control group. two group had significant differences. 
With hepcidin concentration increasing, the fluorescence inten-
sity of Intracellular calcium strengthened.
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Conclusions: (1) hepcidin had a change In the process of estab-
lishment of osteoporosis model, which might explain that there 
was a relationship between hepcidin and osteoporosis. (2) with 
hepcidin intervention, there was an impact on the concentration 
of iron ion and calcium in osteoblast. (3) hepcidin as a iron me-
tabolism influencing factor provide a new idea for future study of 
bone metabolism.
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P698 - CHARACTERIZATION OF OSTEOGENIC CELLS 
FROM BONE MARROW AND PERIPHERAL BLOOD
U. I. L. Moedder 1,*, A. Undale 1, B. Srinivasan 1, L. K. McCready 1, 
E. Atkinson 2, S. Khosla 1

1Endocrine Research Unit, 2Mayo Clinic, Rochester, United 
States

Aims: There is increasing evidence that osteogenic cells are 
present not only in bone marrow (BM) but also in peripheral 
blood (PB). Since staining for alkaline phosphatase (AP) identi-
fies an osteoprogenitor population in BM, we sought to further 
characterize BM versus PB hematopoietic lineage negative (lin-
)/AP+ cells. 
Methods: lin-/AP+ cells were isolated from Ficoll pre-purified 
mononuclear cells incubated with biotinylated antibodies to B-
, T-cells and erythrocytes and sorted by magnetic activated cell 
sorting. The lin- cell fraction was costained with an AP antibody. 
Gene expression analysis of lin-/AP+ BM and PB cells was per-
formed by quantitative real-time PCR. 
Results: PB lin-/AP+ cells were smaller in size than their BM 
counterparts, and both populations were negative for the pan-
hematopoietic marker, CD45. BM and PB lin-/AP+ cells were 
capable of mineralization in vitro. A number of osteoblast mark-
er genes (runx2, osterix, osteopontin, OPG, periostin) were ex-
pressed at similar levels between the two populations. However, 
AP, col1α1, and col1α2 mRNA levels were markedly lower in 
PB as compared to BM cells; by contrast, the PB cells expressed 
higher levels of OCN, osteonectin, PTHR1, and RANKL. Inter-
estingly, virtually all of the proliferation marker genes assayed 
were expressed at significantly lower levels in PB as compared to 
BM cells, consistent with the PB cells being a quiescent cell type. 
PB cells also expressed significantly higher levels of a number of 
smooth muscle cell marker genes (αSMA, cald1, calponin1), but 
generally lower levels of pericyte markers. ICAM-1, which may 
be critical for the support of osteoclastogenesis and is expressed 
by quiescent cells lining bone surfaces, was expressed at signifi-
cantly higher levels by the PB cells. Finally, the PB cells expressed 
very low levels of the adipocytic gene, adiponectin, with a simi-
lar trend for lower expression of PPARγ2 and for the cartilage 
marker, sox9.
Conclusions: Our work provides insights into the relationship 
between BM and PB osteoprogenitor populations. Further func-
tional characterization of the PB osteoprogenitor cells will ul-
timately define the biological importance of this intriguing cell 
population.
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P699 - DEREPRESSION OF MOUSE SFRP-4 GENE  
EXPRESSION BY OXIDATIVE STRESS: A PLAUSIBLE 
MECHANISM LEADING TO LOW-TURNOVER  
OSTEOPOROSIS IN DIABETES AND SENESCENCE
K. Mori 1,*, R. Kitazawa 1, T. Kondo 1, S. Mukai 1, M. Mori 1, Y. 
Hamada 2, S. Kitazawa 1

1Division of Diagnostic Molecular Pathology, Kobe University 
Graduate School of Medicine, 2Division of Nephrology and Kid-
ney Center, Kobe University Hospital, Kobe, Japan

Aims: We propose that a unique mechanism whereby oxidative 
stress induced by methylglyoxal (MG) (an intermediate metabo-
lite of glucose that increases in the serum or organs of diabetics) 
is responsible for depressing the secreted Frizzled-related protein 
4 (sFRP-4) gene (one of the soluble Wnt inhibitors) resulting in 
low-turnover osteoporosis.
Methods: Mouse bone marrow stromal cell line ST2 was subject-
ed to quantitative real-time RT-PCR and DNA microarray. The 
binding between TATA-box binding protein (TBP) or methylcy-
tosine binding protein 2 (MeCP2) and the 5’-flanking region of 
the sFRP-4 gene was confirmed by electrophoresis mobility shift 
assay (EMSA) and chromatin immunoprecipitation (ChIP) assay. 
Furthermore, we generated sFRP-4 gene knock-out (KO) mice 
and subjected their femoral and tibial bones to three-dimensional 
microcomputed tomography (3D-μCT) and bone histomorpho-
metric analysis.
Results: In vitro MG treatment of ST2 cells revealed that whereas 
the expression of several Wnt-targeted genes, including that of 
osteoprotegerin (OPG), was rapidly suppressed, that of sFRP-4 
was significantly enhanced. Sodium bisulfite mapping showed 
that the sFRP-4 gene had a single highly methylated, 2 tandem 
CpGs located five bases upstream of TATA-box. The EMSA and 
ChIP assay revealed that oxidative stress enhanced the binding 
between TBP and the 5’-flanking region of sFRP-4 gene, whereas 
it reciprocally attenuated the binding of MeCP2 to the region. In 
vivo analysis of the long bones of 50-week-old sFRP-4 KO mice 
revealed that bone volume/ tissue volume (BV/ TV) by μCT and 
osteoblastic surface/ bone surface (Ob.S/ BS) by bone histomor-
phometry were significantly higher than those of wild type mice, 
whereas eroded surface/ bone surface (ES/ BS) was comparable 
in both genotypes.
Conclusions: Since oxidative stress by MG restored the expres-
sion of the sFRP-4 gene and rapidly and markedly suppressed that 
of OPG, a target of Wnt/ β-catenin signaling, we hypothesize that 
rapid bone loss seen in acute oxidative stress, as in acute peri-
odontitis, is due to a rapid increase in osteoclastogenesis by a shift 
of the RANKL-OPG axis to bone resorption. Furthermore, under 
persistent oxidative stress, as in diabetes mellitus and aging, os-
teopenia and ultimately low-turnover osteoporosis may be partly 
due to osteoblastic inactivation attributed to suppressed Wnt/ β-
catenin signal transduction through redundantly activated sFRP-
4 expression.
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P700 - MORPHOLOGICAL CHARACTERISTICS OF  
MANDIBULAR BONE IN OSTEOPOROSIS CASES 
A. Naumov 1,*, S. Arutynov 2, A. Vertkin 1, N. Pleskanovskaya 2, 
D. Kutusheva 2

1Clinical Pharmacology and Pharmacotherapy, 2General Stoma-
tology, Moscow State University of Medicine and Dentistry, Mos-
cow, Russian Federation

Aims: To determine the effect of osteoporosis on mandibular 
bone tissue condition.
Methods: Studied were 30 samples of bone tissue of 14 men and 
16 women who died of acute myocardial infarction (13 cases), 
insult (12) and alcohol-related pathology (5). The average age for 
the moment of death was 69.3+14.3. All past histories revealed 
that all of them had had at least two risk factors of developing 
osteoporosis in their lifetimes but had never been diagnosed the 
disease revealed by a postmortem histology. A comprehensive 
morphologic examination of bone samples of the mandible (the 
median third’s dense layer), its left and right articular processes, 
the femoral bone epiphysis, and the right iliac crest was made 
in the Moscow City Centre for Pathologic Anatomy Studies. The 
samples were decalcified with Biodeck R, routinely immersed in 
paraffin, made into histologic sections (no less than 2 per sample) 
by a Leica microtome, and died with hematoxylin and eosin. The 
mandibular bone matter was obtained using a specially designed 
instrument constituting a metal tube 1.5 cm in diameter with one 
edge sharpened. The samples were obtained from within the oral 
cavity at the above mentioned sites leaving the skin of the face in-
tact. The morphometric studies aimed at calculating the percent-
ages of the extent and volume of bone tissue matrix, resorption 
cavities and new osteons (newly formed Haversian systems) were 
made using an Avtandilov ocular net and Leica DM LB micro-
scope.
Results: The volume of matrix in the mandibular bone sam-
ples made 39.9+16.6% and in that of the iliac crest 34.6+7.7% 
(p=0.146). The shares of resorption cavities and new osteons in 
the two were, accordingly, 56.7+16.7% and62.5+7.8% (p=0.148), 
and 2.4+1.7% and 3.8+4.4 (p=0.2). The proportion of the shares of 
matrix, resorption and new osteons in the osteoporosis-hit man-
dibular bone has been found to be 0.7: 1: 0.004, the correlation 
analysis revealing but moderate connection (r=0.3, p=0.0012) 
between the extent of resorption in the iliac crest and the man-
dible.
Conclusions: The obtained data testify to a simultaneous rise in 
the volume of bone resorption both of the peripheral and facial 
skeletons that confirms the systemic nature of osteoporosis and 
enables to regard mandibular bone destruction as an osteoporosis 
marker.
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1Department of Clinical Biochemistry, 2Department of Surgery, 
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of Excellence for Osteoporosis Research and Faculty Of Medicine, 
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Aims: To determine vitamin-D status and the various determi-
nants of serum 25(OH)D in relation to intact-PTH, bone turno-
ver markers (BTMs) and bone mineral density (BMD) among 
healthy Saudi men > 50 years of age.
Methods: A total number of 560 healthy Saudi men (age: > 50 
years) living in the Jeddah area were randomly selected and stud-
ied. Anthropometric parameters, socioeconomic status, sun expo-
sure index together with serum levels of 25(OH)D, intact-PTH, 
minerals, creatinine, albumin and biochemical BTMs were meas-
ured. BMD was measured by a dual energy X-ray absorptiometry. 
Results: About 15.5% of all men exhibited severe vitamin-D de-
ficiency (serum 25(OH)D<12.5 nmol/L) and 69.3% of exhibited 
mild vitamin-D deficiency (serum 25(OH)D<50.0 nmol/L) with 
only 12.7% of all men were considered with adequate vitamin D 
status (serum 25(OH)D > 75 nmol/L). Increased serum intact-
PTH (> 7.0 pmol/L) were evident in 19.1% in men with serum 
25(OH)D<50 nmol/L. Serum 25(OH)D showed significant in-
verse correlations with serum intact-PTH (r=-0.326; P<0.001) 
and was lower (P<0.001) and intact-PTH higher (P<0.001) in 
the upper quintiles of BMI and WHR. Multiple linear regres-
sion analysis showed that vitamin-D supplementation, BMI, 
sun exposure index<0.63, high WHR and dietary calcium intake 
were independent positive predictors of serum 25(OH)D values 
(R2=0.29). 
Conclusions: Vitamin-D deficiency is highly prevalent among 
healthy Saudi men > 50 years of age and largely attributed to 
modifiable risk factors such as vitamin-D supplementation, obes-
ity, exposure to sunlight, and dietary calcium intake. 
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P702 - BONE QUANTITATIVE ULTRASOUND DOES HELP 
TO DETECT PATIENTS WITH FRAGILITY FRACTURES: 
PRELIMINARY RESULTS OF PROF PROJECT IN SALENTO 
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Aims: As the risk of bone fractures increases in the presence of 
osteoporosis, any preventive strategy has to rely upon an early 
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recognition of people who carry on such a risk. The opportunity 
to assess bone mineral density and clinical risk factors in a non 
invasive and radiation free approach was explored in the PROF 
(Prevention of Osteoporotic Fractures) project which has fostered 
a synergic efforts of researchers and clinicians in order to prevent 
osteoporotic fractures in an area of Southern Apulia (Salento) 
which is characterized by an increased ageing index, as compared 
to all other Southern Italian Regions. Aim of this study was to in-
vestigate the ability of bone quantitative ultrasound (QUS) to de-
tect patients with fragility fractures in postmenopausal women.
Methods: In year 2009, we have screened 1303 postmenopausal 
women (mean age 62 years old, ranging from 39 to 86) by QUS 
both at heel and at phalanx anatomic level. Demographic and an-
amnestic data were recorded for all the patients, including BMI, 
nutrition, menopause, physical activity, previous fractures, pa-
rental fragility fractures. Three categories were a priori identified: 
a) Demineralization, whenever any T-score <-1.0 SD; b) Severe 
Demineralization, whenever a T-score <-2.0 was observed, cor-
responding to a higher risk of fracture; c) Osteoporosis, whenever 
a T-score <-2.5±0.2 (in case of heel) or T-score <-3.2±0.2 (in case 
of phalanx). Descriptive statistical analyses have been performed 
in order to assess the ability of bone quantitative ultrasound to 
detect patients with fragility fractures (i.e. any osteoporotic frac-
ture occurred).
Results: Out of 1303 women, demineralization was observed in 
1115 (86%) with a severe osteopenia or osteoporotic status meas-
ured in 734 women (453 were found to be frankly osteoporotic). 
In total, 320 women reported a clinical history of previous frac-
tures following a low energy trauma and, among them, a dem-
ineralization condition - corresponded at least to an osteopenic 
status - was observed in the great majority (98%), being 313 the 
affected patients. Within them, a demineralization corresponding 
to a severe osteopenia or osteoporotic status was found in 250 
women out of 320 (78%), with 185 of them being frankly oste-
oporotic patients (58% of the overall fractured ones).
Conclusions: In the PROF dataset, quantitative ultrasound test-
ing (QUS) was able to disclose the anatomo-functional basis to 
justify the presence of fractures in a clinical setting of postmeno-
pausal women.
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P703 - INFLUENCE OF CIRCULATING OSTEOBLASTS  
ON THE ASSOCIATION BETWEEN AORTIC  
CALCIFICATIONS AND STIFFNESS IN  
POSTMENOPAUSAL OSTEOPOROSIS
M. Pirro 1,*, M. R. Manfredelli 1, A. M. Scarponi 1, R. S. Helou 1, M. 
R. Mannarino 1, G. B. Scalera 2, E. Gentile 2, E. Mannarino 1
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Aims: Increased arterial stiffness and ectopic artery calcification, 
two early markers of atherosclerosis and cardiovascular risk, have 
been documented in women with postmenopausal osteoporosis. 
Also, an imbalance in the number of circulating osteoprogenitor 
cells (OPCs) expressing bone-related proteins has been identified 
in postmenopausal osteoporotic women. We investigated wheth-

er an association exists between aortic calcifications and arterial 
stiffness and the influence of circulating OPCs on vascular calci-
fication process in postmenopausal osteoporosis.
Methods: The number of circulating OPCs was quantified by 
FACS analysis in 30 newly diagnosed osteoporotic postmenopau-
sal women, not carrying traditional cardiovascular risk factors 
except for age. OPCs were defined as CD15 negative/alkaline-
phosphatase(AP)+ cells. Participants underwent cardiovascular 
risk factor assessment, measurement of bone mineral density, 
aortic pulse wave velocity (PWV) as a measure of arterial stiff-
ness, and aortic calcium score by low dose 64-slice computed to-
mography.
Results: Among osteoporotic postmenopausal women, aor-
tic PWV was significantly associated with aortic calcium score 
(rho=0.65, p<0.001). Other significant correlates of aortic calci-
um score included age (rho=0.74, p<0.001), calcium (rho=0.52, 
p=0.02), HDL cholesterol (rho=-0.44, p=0.04). Also, the number 
of CD15 negative/AP+ OPCs was positively associated with aor-
tic calcification score (rho=0.45, p=0.03). In multivariate regres-
sion analysis the model including age, calcium, HDL cholesterol 
levels and the log-transformed number of CD15 negative/AP+ 
cells explained 72% variability of aortic calcium score (Model 
R=0.85, p<0.001), being age, HDL cholesterol and OPC’s number 
but not calcium levels significant independent predictors of aortic 
calcium score.
Conclusions: In women with postmenopausal osteoporosis in-
creased arterial stiffness may be significantly explained by an 
increased ectopic arterial calcification, which in turn is strongly 
influenced by aging, low HDL cholesterol and the availability of 
circulating alkaline phosphatase osteoprogenitor cells.
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WITH OSTEOPENIC OR OSTEOPOROTIC STATUS IN 
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Aims: Preventive strategies relies mostly upon early recognition 
of people at higher risk of fractures and clinical risk factors, being 
relevant the yearly incidence of about 300.000 osteoporotic frac-
tures in Italy. Within the PROF (Prevention of Osteoporotic Frac-
tures), i.e. a synergic effort of researchers and clinicians aimed to 
prevent osteoporotic fractures in Southern Apulia (Salento) – a re-
gion characterized by an increasing number of elderly people – we 
investigated the correlation between reduced physical activity and 
osteopenic or osteoporotic status in postmenopausal women.
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Methods: During 2009, as many as 1414 postmenopausal women 
(mean age 62 years old, ranging from 39 to 86) by means of quan-
titative bone ultrasonic measurements (QUS) at heel and at pha-
lanx anatomical level. Demographic and anamnestic data were 
recorded for all the patients, including BMI, nutrition, meno-
pause, physical activity, previous fractures, parental fragility frac-
tures. Demineralization Three categories were a priori identified: 
a) Demineralization, whenever any T-score <-1.0 SD; b) Severe 
Demineralization, whenever a T-score <-2.0 was observed, cor-
responding to a higher risk of fracture; c) Osteoporosis, whenever 
a T-score <-2.5±0.2 (in case of heel) or T-score <-3.2±0.2 (in case 
of phalanx). Descriptive statistical analyses have been performed 
in order to assess the correlation between low physical activity 
(patients declaring themselves to be completely sedentary) and 
the osteopenic or osteoporotic status of the patients.
Results: Out of 1414, demineralization was observed in 1115 
patients (79%), being severe osteopenia or osteoporotic status in 
734 women (52% of the overall examined subjects) and frank os-
teoporosis in 453 patients (32%). In total, out of the 666 women 
with a clinical history of reduced physical activity, 618 (93%) pre-
sented a demineralization corresponding at least to an osteopenic 
status. In addition, a status corresponding to a demineralization 
typical of severe osteopenia or osteoporosis was diagnosed in 434 
“sedentary” patients (65%), being 280 of them (42%) frankly os-
teoporotic.
Conclusions: In the PROF dataset, a lifestyle characterized by 
sedentary habits, is associated to an increased occurrence of os-
teopenic or osteoporotic status in postmenopausal women.
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P705 - IS CHOLECYSTECTOMY A RISK FACTOR FOR  
OSTEOPOROSIS?
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Aims: Vitamin D is a fat soluble vitamin. Lipids require bile for 
emulsification and their subsequent absorption. The hypothesis 
is that decreased bile production following cholecystectomy ad-
versely affects vitamin D solubility and eventually absorption. 
The aim of our study was to determine whether cholecystectomy 
adversely affects vitamin D levels and to identify whether or not it 
is a contributing factor to the development of osteoporosis. 
Methods: This was a retrospective case-control study ex-
amining the vitamin D levels in patients presenting to the 
Bone Health Clinic with osteoporosis having had previous 
cholecystectomies (at least five years prior to presentation).  
These vitamin D levels were compared to those of a similar co-
hort of outpatients, matched for age and gender, without previous 
cholecystectomy. In this study, we analysed the results of 26 pa-
tients with previous cholecystectomy (mean ±SD) (aged 63 ±10.3 
yrs, 29 female, 1 male) and no prior vitamin D supplementation. 
The results were compared to a control group of patients (aged 
62.8±11.1 yrs, 29 female, 1 male) without previous cholecystecto-
my or prior vitamin D supplementation. The clinical parameters 

of bone mineral density (BMD) of hips and spine as well as levels 
at presentation of vitamin D, parathyroid hormone (PTH) and 
corrected calcium were compared to controls.
Results: The results revealed that the vitamin D levels of pa-
tients with previous cholecystectomy at presentation (36.4 
±26.8) were significantly lower (p=0.031) than those of controls. 
However, comparison of clinical parameters between the two 
groups were not statistically significant - BMD spine (p=0.55), 
BMD hip (p=0.7), PTH levels (p=0.72) and corrected calcium 
levels (p=0.45).
Conclusions: Patients presenting with osteoporosis who have had 
previous cholecystectomy have lower vitamin D levels than age and 
gender matched controls without previous cholecystectomy. How-
ever, this lower vitamin D level does not appear to impact clinical-
ly on BMD spine or hips nor on PTH or corrected calcium levels.  
Cholecystectomy appears to adversely affects vitamin D levels and 
it may be a contributing factor to the development of osteoporosis.  
Further studies are required to determine the need for routine 
vitamin D supplementation post cholecystectomy.
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P706 - SEVERE CARDIAC ARRHYTHMIA AS ONSET IN 
PRIMARY HYPERPARATHYROIDISM: CASE REPORT
R. Baloescu 1,*, M. Carsote 2, C. Chirita 1, B. Stanescu 2, C. Corneci 

1, C. Ene 1, D. Terzea 3, C. Poiana 2

1Endocrinology, C.I.Parhon National Institute of Endocrinology, 
2Endocrinology, Carol Davila University of Medicine and Phar-
macy, 3Pathology, Babes Institute of Research and Development, 
Bucharest, Romania

Aims: Primary hyperparathyroidism (HPT) is a disease with 
an asymptomatic phenotype as registered during the last years. 
There are still cases with complications and some of them are 
unusual as atrial fibrillation, especially in a patient with unknown 
previous cardiac disease. We present a patient with primary HPT 
manifested as cardiac arrhythmia.
Methods: There is a case study, showing a rare form of clinical 
presentation of primary hyperparathyroidism. The diagnosis was 
sustained on the finding of high calcium serum levels concomi-
tant with high PTH blood levels.
Results: 63 ys old female presents recurrent paroxistic atrial fi-
brillation episodes from the last year, first regarded as a part of 
a cardiac ischemic disease. A blood ionogram pointed high se-
rum calcium, so she was referred to endocrinology. Persistent 
increased calcium values are discovered (10.34mg/dL, respective 
10.29mg/dL) with very increased PTH levels (1020 pg/mL, nor-
mal 10-71) and low serum phosphorus (1.93, respective 1.87mg/
dL). Primary HPT is diagnosed. Osteoporosis is also diagnosed. 
Imagistic findings showed a cervical nodule, a possible parathy-
roid adenoma of 1.42 by 0.86 cm as ultrasound showed. The Tc 
99m scintigram confirmed it. The cardiac complications as class 
III NYHA cardiac insufficiency (58% ejection fraction) and left 
ventricular hypertrophy are also presented. The parathyroid ad-
enoma is removed with precaution due to the cardiovascular risk, 
including hypercalcemia and arrhythmia. The histological exam 
showed a parathyroid adenoma of 7 grams. Hypoparathyroidism 
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was diagnosed after surgery and properly treated with calcium 
and vitamin D. The most interesting aspect is the fact than very 
soon after surgery; sinusal rhythm was spontaneously registered. 
This points the role of high serum calcium in cardiac metabo-
lism.
Conclusions: Hypercalcemia induced atrial fibrillation has a 
good prognosis once the cause is established and treated. Practi-
tioners should be aware about the calcium involvement into the 
cardiac rhythm. Nevertheless, the symptomatic primary hyper-
parathyroidism, especially with cardiac complications as domi-
nate element is a rare situation today. Due to the fact that the 
heart was previously intact, the normalization of cardiac rhythm 
was registered.
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P707 -  THE FRAGILITY FRACTURE PHENOTYPE – A 611 
OSTEOPOROTIC POSTMENOPAUSAL WOMEN STUDY
C. Poiana 1, 2,*, M. Carsote 1, V. Radoi 1, R. Samoila 2, C. Ene 2, C. 
Barbu 1, 3, S. Fica 1, 3

1Endocrinology, Carol Davila University of Medicine and Phar-
macy, 2Endocrinology, C.I.Parhon National Institute of Endo-
crinology, 3Endocrinology, Elias University Hospital, Bucharest, 
Romania

Aims: The fragility fracture in patients with osteoporosis is the 
main concern, regardless the bone mineral density revealed by 
DXA exam. In patients with the same values of BMD, some have 
fractures more frequently, suggesting that there are several factors 
that also influence this risk as body mass index (BMI), age, years 
after menopause in women. We studied two groups of osteoporot-
ic postmenopausal women: with and without fragility fractures.
Methods: A retrospective study was performed on 611 postmen-
opausal women diagnosed with osteoporosis by DXA exam. The 
patients with secondary causes of osteoporosis were excluded. The 
group 1 included 202 women with fragility fractures. The group 2 
included 409 patients with no fragility fractures known at diagno-
sis. The serum bone parameters and the clinical phenotype in the 
two groups were analyzed. The statistical analysis was performed 
by t student test (statistically significant at p<0.1).
Results: All the patients were diagnosed with osteoporosis by 
DXA. 97% of each group was under antiosteoporotic therapy. 
13.63% of patients from the first group were smokers while 
18.19% from the second group. The BMD was 0.773±0.09 g/
cm2 vs. 0.796±0.1g/cm2. The t test was 0.16, meaning that the 
two groups were not different regarding the BMD. The age at 
diagnosis was 63.56±9.6 yrs (range between 35 and 88 yrs) vs. 
59.75±9 yrs (range between 24 and 84 yrs). The t test between 
the groups was 0.0001. The average serum total calcium was 9.4 
mg/dL±0.6 (normal between 8.5 and 10.2 mg/dL) vs. 9.54 ±0.5 
mg/dL, with p=0.2. The average serum phosphor was 3.56 mg/
dL±0.9 (normal between 2.5 and 4.5 mg/dL) vs. 3.51 ±0.6 mg/
dL, with p=0.15. The 25 (OH)2 vitamin D level was not differ-
ent between groups (p=0.16), with values of 17.64±7.3 ng/dL vs. 
19.75±16.5 ng/dL. The average serum iPTH was not statistically 
different (p=0.18) 81.38±54.6 pg/mL vs. 91.05 ±73.7 pg/mL. The 
bone turn-over markers analysis revealed similar values between 

the studied groups. The postmenopausal years were 14.44±8.4 yrs 
vs. 18.35±9.2 yrs (p=0.08). The BMI was 24.23±4.16 kg/m2 vs. 
24.94 ±4.21 kg/m2 (p=0.05).
Conclusions: The most frequent fractures were vertebral (almost 
one third of the patients). There were no differences related to 
the BMD, serum calcium and phosphorus, serum 25 (OH)2 vita-
min D, or bone turn-over markers between the two groups. The 
patients with fragility fractures were older, but with lower BMI 
(statistically significant results).
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P708 - ASSOCIATIONS BETWEEN  
HYPERCHOLESTEROLEMIA AND DECREASED BONE 
MINERAL DENSITY IN CHILDHOOD OBESITY
P. Abramowicz 1,*, J. Konstantynowicz 1, I. Bialokoz-Kalinowska 

1, K. Kierus-Jankowska 1, J. D. Piotrowska-Jastrzebska 1, M. Kac-
zmarski 2

1Department of Pediatrics and Auxology, 2Department of Pedi-
atrics Gastroenterology and Allergology, Medical University of 
Bialystok, Bialystok, Poland

Aims: Potential relationship between obesity and fragility risk 
has been reported in adults although the results are inconsistent. 
There are no published data on lipid profile and bone mass during 
growth. The aim of this cross-sectional study was to investigate 
associations between serum lipids, bone mass and fractures in 
obese children and adolescents.
Methods: Body composition, bone mineral content (BMC) and 
density (BMD) were determined in the total body and lumbar 
spine region using dual energy X-ray absorptiometry (DXA), and 
fasting serum cholesterol, LDL, HDL and triglycerides were meas-
ured in 164 overweight/obese subjects (88 girls, 76 boys) aged 5.5 
– 17.9 years (mean±SD: 12.9±3.1) whose mean body mass index 
(BMI) was 28.8±5.0 and BMI SDS was 3.79±1.8.
Results: Normal or high bone mass was found in 85% subjects 
with obesity (Z-score for L1-L4 BMD was +0.32±1.5) of which 
56 subjects (34.1% of girls, 34.2% of boys) had sustained at least 
one low-energy fracture (forearm, wrist, tibia, ankle, humerus). 
In girls, negative correlations were observed between total cho-
lesterol (mean: 167.8±32.2mg/dl) and lumbar spine BMD Z-
scores (r=-0.34, p=0.005). Similar trend occurred for LDL in this 
group. Obese girls with hypercholesterolemia (i.e. total choles-
terol level >160mg/dL) had lower lumbar spine BMD (Z-score: 
+0.20±1.38) compared to those with normal cholesterol level (Z-
score: +1.01±1.34; p=0.03). No such associations were found in 
boys. Fracture prevalence among obese children was similar to 
that of general population and was independent of BMD/BMC 
or serum lipids.
Conclusions: Our data show that obese girls with elevated cho-
lesterol levels are at risk of cardiovascular disease and osteoporo-
sis. Lack of the associations in boys requires further investigation. 
However, coincidence of high circulating cholesterol and low 
BMD during growth announces possible associations between 
atherosclerosis and osteoporosis in later life.
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P709 - THE PROTEOMIC ANALYSIS OF PLASMA  
PROFILES IN CHILDREN WITH RECURRENT BONE 
FRACTURES – A PILOT SURVEY
A. Rusinska 1,*, M. Swiatkowska 1, W. Koziolkiewicz 1, S. Skurzyn-
ski 1, J. Golec 1, I. Michalus 1, D. Chlebna-Sokol 1

1Medical University of Lodz, Lodz, Poland

Aims: The aim of the study is to try to explain the aetiopatho-
genesis of repeated bone fractures based on proteomic plasma 
protein profile analysis in children with recurrent fractures of un-
known aetiology and in patients with recurrent fractures in the 
course of osteogenesis imperfecta.
Methods: The study involved 16 children: 6 patients with recur-
rent low-energy fractures and normal bone mass and 10 with os-
teogenesis imperfecta. In the analysis of the protein profile, the 
two-dimensional protein electrophoresis was used (Ettan DALT 
II, Amersham Bioscience). The images of protein gels were com-
pared with controls. The protein spots with changed expression 
were cut away from gel and amino acid sequence was analyzed 
with the mass spectrometry method (Q-Tof PremierTM API 
MASS SPECTROMETR, Waters) for protein identification.
Results: In the studied group of patients proteins were detected 
whose expression was changed with respect to controls as well 
as proteins that appeared only in the individuals affected by re-
current fractures. The most prevalent protein with changed ex-
pression, with respect to controls, was haptoglobin observed in 6 
patients with osteogenesis imperfecta. In one child, peptides cor-
responding to α-1 acid glycoprotein and serum amyloid P-com-
ponent, in two – apolipoprotein A-I and in three - transthyretin 
were detected.
Conclusions: 1. The results show increased expression of some 
acute-phase proteins which may be suggestive of an inflammatory 
component taking part in the course of osteogenesis imperfecta.

2. Further studies of patients with increased expression of 
transthyretin, apolipoprotein A-I and serum amyloid P-compo-
nent protein must be performed to explain the possible relation-
ship of these proteins with recurrent bone fractures. 
Acknowledgement: The study was partly financed by Medical 
University in Łódź (No 502-11-599 and No 503 10 90-2) and as a 
grant No N407 063 32/2713.
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P710 - CIRCULATING VASCULAR ENDOTHELIAL 
GROWTH FACTOR (VEGF) CONCENTRATIONS IN  
PATIENTS WITH POSTMENOPAUSAL OSTEOPOROSIS: 
CORRELATION BETWEEN VEGF LEVELS, AND BONE 
MINERAL DENSITY 
K. Senel 1,*, T. Baykal 1, S. Ç. Okur 1, A. Kiziltunc 2, M. Ugur 1

1Physical Medicine and Rehabilitation, 2Biochemistry, Ataturk 
Univ., Erzurum, Turkey

Aims: Recently, it has been suggest that vascular endothelial 
growth factor (VEGF) may can important modulating factor 
for bone remodelling, VEGF could have a direct effect on os-
teoprogenitor cells, mainly by promoting the differentiation of 
osteoblasts. In the present study, our objective was investigate 

serum VEGF concentrations in patients with postmenopausal 
osteoporosis (PMO) and correlate with bone mineral density 
(BMD).
Methods: This study was performed in 35 PMO patients, and age 
matched 30 healthy controls . Serum VEGF concentrations were 
measured using a quantitative sandwich enzyme immunoassay 
technique according to manufacturer’s instructions. Bone min-
eral density was determined by DXA. 
Results: Serum VEGF concentrations were statistically signifi-
cantly lower (p <0.01) in patients with PMO than in controls. A 
positive correlation was found between serum VEGF concentra-
tions and BMD values (r=0.63,p<0.01)
Conclusions: In conclusion, we have demonstrated that VEGF 
concentrations were decreased in PMO patients and VEGF may 
play an important role in bone healthy.
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P711 - OXIDATIVE STRESS AND RELATION TO  
BONE MINERAL DENSITY IN POSTMENOPAUSAL  
OSTEOPOROSIS
T. Baykal 1, K. Senel 1,*, B. Seferoglu 1, A. Kızıltunc 2, M. Ugur 1

1Physical therapy and rehabilitation, 2Biochemistry, Atatürk Uni-
versity, Erzurum, Turkey

Aims: It has been reported that postmenopausal osteoporosis in-
duces oxidative stress and causes adaptations in antioxidant de-
fences. The aim of the present study was to investigate the serum 
antioxidant enzymes activities in postmenopausal osteoporosis 
patients and healthy controls; and to determine the correlation 
between these enzymes and bone mineral density (BMD). 
Methods: The antioxidant enzymatic activities consisting of su-
peroxide dismutase (SOD), glutathione peroxidase (GPX), glu-
tathione S-transferase (GST) and malondialdehyde (MDA) ac-
tivities were determined as an indicator of antioxidant defences 
in 35 postmenopausal osteoporosis patients and compared with 
age matched 30 healthy controls. Antioxidant enzymes levels 
were measured by spectrophotometer and BMD were measured 
by DXA. Independent samples t test was used to compare the data 
between the two groups.
Results: SOD, GPX and GST levels were significantly lower 
(p<0,05, p<0,01, p<0,01, respectively) but MDA levels were sig-
nificantly higher in postmenopausal osteoporosis patients than 
healthy controls. There was no significant correlation between the 
antioxidant enzymes activities and BMD. 
Conclusions: In conclusion, we have demonstrated that oxida-
tive stress markers may be an important indicator for bone loss in 
postmenopausal osteoporosis patients. 

Disclosure of Interest: None Declared



S 300 Osteoporos Int (2010) 21:[Suppl1]S25–S388

1 C

P712 - VITAMIN D LEVELS, CREATININE CLEARANCE 
AND THEIR ASSOCIATION WITH BALANCE ABILITY 
AND MUSCLE STRENGTH IN KNEE OSTEOARTHRITIS
G. F. Barutcu 1, V. Sepici 1,*, O. Ozyemisci Taskiran 1, A. Sepici 
Dincel 2

1Department of Physical Medicine and Rehabilitation, 2Health 
Research and Practice Center, Gazi University, Faculty of Medi-
cine, Ankara, Turkey

Aims: To examine the affect of serum active vitamin D (1,25 
(OH)D) levels and creatinine clearance (CrCl) on balance ability 
and muscle strength in patients with knee osteoarthritis.
Methods: Twenty-five women with radiographic knee oste-
oarthritis (OA) (Kellgren-Lawrence grade 2-3) with knee pain 
(61.7±6.5 years) and 20 healthy women (56.9±5.5 years) enrolled 
in this study. The intensity of pain was measured by visual analog 
scale (VAS). Clinical balance tests performed were Berg balance 
scale (BBS), short physical performance battery test (SPPBT) and 
tandem walking. Balance ability was also measured by kinesthet-
ic ability trainer 3000 (KAT) with static and dynamic protocols. 
Isokinetic strength measurements of both knee flexor/extensors 
(60º and 180º/sec angular velocities) and both ankle dorsiflexor/
plantar flexors (30º and 120º/sec angular velocities) were assessed 
using the Cybex Norm isokinetic dynamometer. 1,25 (OH)D lev-
els and CrCl were determined in all study participants.
Results: In OA group, pain-VAS and tandem walking time were 
significantly higher than the control group (p<0.001 and p=0.005, 
respectively). In OA group, BBS scores (p<0.001), SPPBT-scores 
(p<0.016), mean peak torque values of knee extensor (p=0.043 
for 60º and p=0.047 for 180º/sec), knee flexor (p= 0.033 for 60º 
and p=0.040 for 180º/sec), ankle dorsiflexor (p=0.004 for 30º and 
p=0.005 for 120º/sec) and 1,25 (OH)D levels (p=0.032) were sig-
nificantly lower than the control group. There was positive cor-
relation between 1,25 (OH)D levels and mean peak torque values 
of knee extensor at 60º/sec (p=0.045; r=0.303), ankle dorsiflexor 
at 30º/sec (p=0.013; r=0.371), and ankle plantar flexor at 30º/sec 
(p=0.045; r=0.304). There was no statistically significant correla-
tion between 1,25 (OH)D levels and BBS scores, static and dy-
namic balance indexes measured on KAT.
Conclusions: Decline in balance ability and muscle strength is 
common in patients with knee osteoarthritis. Vitamin D deficien-
cy may contribute to decrease in muscle strength seen in osteoar-
thritis or immobilization as a consequence of knee osteoarthritis. 
Therefore vitamin D status should be cautiously investigated in 
patients with knee osteoarthritis.
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Aims: In aging men and women with low bone mineral density 
(BMD) hip fractures occur as the results of osteoporosis. Today, 
the most important topic is to establish the fracture risks and pre-
vent the hip fractures. The aim of our study was to determine the 
levels of cytokines, trace elements and vit D for to associate them 
with hip fracture risk.
Methods: Sixty-two patients with osteoporotic hip fracture (41 
female/ 21 male, mean age 76.26±6.65, 77.28±7.32, respectively) 
were included in the study. All fractures were due to low energy 
trauma, simple falls. None of the patients had neoplastic pathol-
ogy of bone, long-term corticosteroid usage, bone metabolism 
disease or arthritis and any other metabolic disease. BMD meas-
urements were done with Lunar DXA. The measurements were 
performed on the intact side of the hip and measurements were 
obtained as femoral neck, wards, trochanteric and total BMD 
values. Human interleukin-6 (IL-6, pg/mL) was determined by 
a solid phase sandwich Enzyme Linked-Immuno-Sorbent Assay 
(ELISA) (BioSource Immunoassay Kit, BioSource International, 
Inc, California, USA). Human interleukin-1β (IL-1β, pg/mL) was 
also done by the same method with BioSource Immunoassay Kit 
(BioSource International, Inc, California, USA). Magnessim (Mg, 
mmol/L), Copper (Cu, µmol/L), Zinc (Zn, µmol/L) were meas-
ured by colorimetric methods with autoanalyzers, 25-OH Vita-
min D3 (nmol/L) was by RIA method.
Results: Neck, trochanter and total BMD values were in agreement 
for osteoporosis. The mean and standard deviation values for IL-6 
(68.61±56.41) and Cu (19.13±4.02) levels were higher than the 
reference intervals, Mg (0.85±0.14), 25-OH Vit D (60.09±78.35) 
and IL-1β (4.06±0.46) values were in reference interval and Zn 
(9.29±2.85) level was lower than the expected values.
Conclusions: The increased levels of inflammatory mediators/cy-
tokines such as IL-6 and the trace element, Cu can be determined 
as a risk factor for hip fractures in which the decreased levels of 
Zn can indicate an insufficient antioxidant enzyme system and its 
deficiency can lead to a variety of nutritional and vascular dis-
orders that can also be another risk factor for osteoporotic hip 
fractures.
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P714 - ASSOCIATION BETWEEN HPA AXIS  
HYPERACTIVITY, OBESITY, LEPTIN AND BONE TISSUE 
IN STRESSED MOTHERS OFFSPRING
L. Y. Sergienko 1,*, O. V. Kartavtseva 1, T. Bondarenko 1, G. Cher-
evko 1, O. Perets 1

1Department of histopathology, Institute of Endocrine Pathology 
Problems, Kharkov, Ukraine

Aims: To investigate the effect of the maternal stress within early 
pregnancy on offspring sensitivity to stress in comparison with 
their nutrition behavior, the visceral adipose tissue formation, the 
leptin level and remodeling of bone tissue.
Methods: Pregnant Wistar rats (n=60) were randomized into the 
control group (G-1) and the rats exposed to social stress from the 
2nd day up to 8th day of pregnancy (G-2). The female offspring of 
all mothers’ (OG-1, OG-2, accordingly) were studied at the age of 
12 months. The weights of body, visceral fat and hips, hormonal 
levels were measured before and after food deprivation (during 
48 h) and immobilization. Food consumption was determined by 
placing of fodder in the individual home cages and weighting the 
residual food in 24 h. Hormone concentrations were determined 
by IFA methods. The histological examinations of the bone were 
performed using the microscope “Olympus” with a computer of 
microstructure. All data were estimates by statistical methods, 
P<0,05 was considered significant.
Results: It has been established that OG-2 were heavier by 20-
23± than OG-1 in basal state and their mesenteric fat weighted 
more by 5-7± though they took the same food for 24 h. The E2 lev-
el in OG-2 and progesterone decreased, testosterone increased, 
corticosterone (CORT), leptin and insulin were not distinguished 
from OG-1. The long bones of OG-2 weighed less than OG-1 
though their microstructure was not variable. After food depriva-
tion body weights and the leptin level decreased but the concen-
tration CORT increased in both offspring groups. 48 h fast did 
not influence on OG-1 and OG-2 bones. At the period of the rest 
after food deprivation the OG-2 leptin as well as the weight of the 
their fat tissue increased more than in OG-1 (P<0,05). The immo-
bilization caused the profound CORT increase and activated re-
sorption processes, particularly in sponge substance bone. If the 
immobilization was combined with fast process, CORT increased 
by 25-30±, fat mass and leptin deponents drop down. Under these 
conditions there were revealed not only trabecular bone losses in 
metaphysis but the formation of numerous osteoporotic loci in 
OG-2 diaphysis hips.
Conclusions: Our findings confirmed that offspring of stressed 
mothers have an eminent risk of osteopathies, particularly, when 
the stress is accompanied by the body weight loss and a decrease 
in the leptin concentration.
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P715 - BONE TURNOVER MARKERS, HIP AND SPINE 
BONE MINERAL DENSITY IN POSTMENOPAUSAL WOM-
EN WITH DEFICIENT CALCIUM INTAKE
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A. Kocevska 1, B. Kocevska 1
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Aims: To determine the relationship between calcium (Ca) in-
take and bone turnover markers, C-terminal telopeptide of type I 
collagen (CTX) as a bone resorption marker and N-MID Osteo-
calcin (OC) as a bone formation marker, as well as hip and spine 
bone mineral density (BMD) in postmenopausal women.
Methods: Postmenopausal women (N=108) were divided in 3 
groups according to their Ca intake: 1stgr. with Ca intake <500mg/
day, 2ndgr. 500-1000mg/day and 3rdgr. >1000mg/day. CTX and 
OC were determined by immunoanalytical in vitro method for 
quantitative hormone determination ECLIA, ECL-technology by 
Roche Elecsys 1010/2010 analyzer. Spine and hip BMD as well as 
T-score were determined with dual-energy X-ray absorptiometry 
(Lunar DPX – NT Madison, USA). 
Results: CTX levels were 0.57±0.24 ng/ml in the 1stgr., 0.49±0.21 
ng/ml in the 2ndgr. and 0.39±0.21 ng/ml in the 3rdgr., and they 
were significantly different among the groups (p<0.007). OC lev-
els in the 1stgr were 26.47±10.35 ng/ml, in the 2ndgr. they were 
25.2±7.98 ng/ml and in the 3rdgr. 23.23±9.45 ng/ml. There was no 
significant difference between the groups. Mean hip neck BMD 
was 0.77±0.09 gr/cm2 in the 1stgr, 0.81±0.09 gr/cm2, in the 2ndgr 
and 0.85±0.13 gr/cm2 in the 3rdgr (p<0.022). Mean trochanter 
BMD in the 1stgr was 0.65±0.11 gr/cm2, 0.69±0.09 gr/cm2 in the 
2nd gr and 0.72±0.12 gr/cm2 in the 3rdgr (p<0.05). Mean neck T-
score was -1.66±0.82 in the 1st gr, -1.39±0.84 in the 2nd gr and 
-0.98±1.13 in the 3rd gr (p<0.023). Mean± of hip BMD reduc-
tion in the 1st gr was 27±11.36%, in the 2ndgr. 19.55±10.63% and 
in the 3rd gr it was 16.6±11% (p<0.005). Mean spine BMD in 
the 1stgr was 0.9±0.14, in the 2nd gr 0.94±0.14 and in the 3rdgr 
1±0.1 (p<0.05). Mean spine T-score was -2.01±1.17 in the 1stgr, 
-1.73±1.11 in the 2ndgr, and -1.57±1.3 in the 3rdgr.
Conclusions: Long-term lower Ca intake induces increased bone 
turnover with significantly higher CTX levels, and not significant 
OC increase as well as significant hip and spine BMD and T-score 
lowering. Ca deficit is characterized with higher bone turnover, 
increased bone resorption and insufficient bone formation, in-
dicating increased bone loss and increased osteoporotic risk. Ca 
deficit is very important risk factor for osteoporosis development 
and bone turnover markers disturbance. Bone turnover markers 
are important in determining of the osteoporotic risk in post-
menopausal women with deficient Ca intake.
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P716 - OSTEOPROTEGERIN, SOLUBLE RANK LIGAND, 
IL-17A AND COMP SERUM LEVELS AND THEIR RELA-
TIONSHIP WITH BONE MINERAL DENSITY IN PATIENTS 
WITH LIMITED AND DIFFUSE SYSTEMIC SCLEROSIS 
K. A. Simic Pasalic 1,*, N. Pilipovic 1, S. Prodanovic 1, N. Damjanov 

1, S. Pavlov 1, N. Pejnovic 1, I. Soldatovic 2

1Institute of Rheumatology, 2Institute of Medical Statistics, School 
of Medicine, Belgrade, Serbia

Aims: To evaluate a possible relationship between the serum 
OPG, sRANKL, IL-17A and COMP levels, and bone mineral den-
sity (BMD) in patients with limited (lSSc) and diffuse systemic 
sclerosis (dSSc).
Methods: Forty patients with SSc (38 females, 2 males), age 55.5 
yrs (30-79), with lSSc (n=21), dSSc (n=19) and healthy controls 
(n=40) were analyzed for BMD and T-scores of lumbar spine and 
total hip by dual energy X-ray absorptiometry (DXA) using Lu-
nar Prodigy device. Serum levels of soluble mediators were de-
termined using ELISA. Statistical data analyses were done using 
chi-square test, Mann Whitney-U test and Spearman’s rank cor-
relation.
Results: The frequency of densitometric osteoporosis/ osteope-
nia was not significantly different among the patients with lSSc, 
dSSc and healthy controls (p=0.378). The study groups did not 
differ with regards to age, gender, duration of menopause and 
body mass index. The patients with lSSc had longer duration 
of the disease than those with dSSc (9.8yrs± 6.8 vs. 5.6yrs± 5.7, 
p=0.019). The lumbar spine and total hip BMD and T-scores 
were not significantly different among the subsets of SSc patients 
and controls. Serum OPG levels in dSSc patients (10.1pmol/L± 
3.9) were significantly lower than the lSSc patients (11.9pmol/L 
±3.1, p=0.019) or healthy controls (11.1pmol/L±2.7, p=0.042). 
Serum sRANKL and sRANKL/OPG ratio did not differ signifi-
cantly between dSSc and lSSc patients. However, sRANKL (0.05 
pmol/L ±0.08 vs. 0.22±0.35, p=0.022) and sRANKL/OPG ratio 
(0.005±0.009 vs. 0.02±0.03, p=0.024) in lSSc patients were signifi-
cantly lower than the controls. Serum IL-17A was markedly lower 
in patients with dSSc (2.6pg/ml±6.9) and lSSc (8.4pg/ml±20.2) 
than the controls (57.9 pg/ml±45.9, p=0.000 for both), whereas 
serum COMP levels were significantly increased (p=0.021 and 
p=0.000, respectively). We observed a negative correlation be-
tween serum IL-17A levels and lumbar spine BMD (Spearman’s 
rs=-0.527, p<0.05) and T-scores (rs=-0.527, p<0.05) in patients 
with dSSc.
Conclusions: Lumbar spine and total hip BMD and T-score 
values were not significantly different among SSc patients and 
healthy controls. IL-17A may be of importance in bone remodel-
ling in patients with diffuse SSc. Decreased serum sRANKL and 
RANKL/OPG ratio might be involved in protection against bone 
resorption in patients with limited SSc.
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P717 - AGE-RELATED EFFECTS ON BONE MASS AND 
BONE GEOMETRY IN TREATMENT – NAÏVE  
POSTMENOPAUSAL WOMEN: A TIBIA PERIPHERAL 
QUANTITATIVE COMPUTED TOMOGRAPHY (PQCT) 
STUDY
K. Stathopoulos 1,*, P. Katsibri 1, E. Metania 1, E. Atsali 2, E. Katax-
aki 3, E. Eustathopoulos 4, A. B. Zoubos 1, G. Skarantavos 1

1Bone Metabolic Unit, 1st Orthopedic Clinic, University of Ath-
ens, 23rd Pediatric University Clinic, 42nd Department of Radiol-
ogy, “Attikon” Athens University Hospital, 3Department of Rheu-
matology, Thriassion General Hospital, Athens, Greece

Aims: We assessed the effect of aging on bone mass and geometry 
in treatment-naïve postmenopausal women, using pQCT of the 
tibia.
Methods: We examined 219/1239 patients evaluated for oste-
oporosis between 2004 -2006. Inclusion criteria: 1) Sex (female), 
2) menopausal status ≥1y 3) pQCT of the tibia at first visit. Ex-
clusion criteria: 1) Previous use of medications for osteoporosis 
(except from Calcium/vit. D supplements), 2) Secondary causes 
of osteoporosis (Hyperthyroidism, Hyperparathyroidism, glu-
cocorticoids per os, rheumatoid arthritis, antiepileptic drugs) 3) 
Other bone metabolic disorders. Patients were separated in 3 age 
groups: A=48-59y (N=80), B=60-69y (N=84), C=70-80y (N=55). 
All underwent tibia pQCT (Stratec XCT-2000 scanner, Stratec 
Medizintechnik, Pforzheim, Germany) and 3 slices were obtained 
at the 4% (trabecular bone), 14% (subcortical bone) and 38% (cor-
tical bone) of tibia length sites. We studied 15 variables for each 
slice, mainly trabecular content (TRB_CNT), trabecular den-
sity (TRB_DEN), cortical content (CRT_CNT), cortical density 
(CRT_DEN), trabecular area (TRB_A), cortical area (CRT_A), 
mean cortical thickness (CRT_THK), periosteal circumference 
(Peri- C), endosteal circumference (Endo-C), and tibia length. 
We performed statistical analysis (t-test, ANCOVA), data is ex-
pressed as mean±standard deviation (S.D.) and as percentages.
Results: There were no differences between the 3 age groups 
concerning tibia length (356.95±17.72 vs. 357.06±18.97 
vs356.72±19.41, p=0.208). All parameters of mass and density de-
creased significantly from group A to group C: TRB_CNT declined 
18.87% (87.09±17.24mg/mm vs. 81.70±17.01 vs. 70.65±16.45, 
p<0.0005), TRB_DEN declined 22.03% (194.81±32.29mg/cm³ vs. 
179.69±34.05 vs. 151.88±30.94, p<0.0005), CRT_CNT declined 
14.84% (282.63±38.63mg/mm vs. 270.15±41.77 vs. 240.66±39.62, 
p<0.0005), CRT_DEN declined 4.19% (1144.62±39.63mg/cm³ 
vs. 1128.03±38.22 vs. 1096.61±49.10, p<0.0005). Geometrical 
parameters also showed significant changes: CRT_THK declined 
15.89% (4.53±0.57mm vs. 4.31± 0.65 vs. 3.81± 0.64, p<0.0005), 
CRT_A declined 11.24% (246.85±32.85mm vs. 239.11±34.07 vs. 
218.87±31.35, p<0.005), Peri_C increased 1,58% (68.81±3.88mm 
vs. 69.31±4.01 vs. 69.90±3.90, p=0.296) while Endo_C increased 
13,98% (40.34±4.51 vs. 42.25±5.44 vs. 45.98±6.07, p<0.0005).
Conclusions: Bone mass, density and geometry are significantly 
altered with age in postmenopausal women. pQCT of the tibia is 
sensitive in detecting age related changes in the clinical setting.

Disclosure of Interest: None Declared



Osteoporos Int (2010) 21:[Suppl1]S25–S388 S 303

1 C

P718 - VERY LOW-DOSE BIRTH CONTROL PILLS RETARD 
BONE GROWTH
J. Stepan 1,*, D. Cibula 2, J. Skrenkova 2, M. Hill 3

1Institute of Rheumatology, 2Department of Obstetrics and Gyne-
cology, 3Institute of Endocrinology, Charles University Faculty of 
Medicine, Prague, Czech Republic

Aims: The aim of this study was to evaluate changes of BMD and 
biochemical markers of bone turnover in healthy adolescents and 
in users of combined oral contraceptives (COC) with different 
estrogen content.
Methods: The study involved 82 healthy girls aged 15 – 18 years, 
a period during which they should be accumulating bone den-
sity. Twenty-eight were given no medications and served as con-
trols. The other 54 were randomly assigned to oral contraceptives 
with either 30 or 15 mcg of ethinyl-estradiol in combination with 
gestodene in cross-over design of 9 month intervention each in 
reverse order. BMD measured at the hip, lumbar spine (LS), distal 
forearm and whole body (DXA), and serum biochemical markers 
of bone turnover, intact N- terminal propeptide of type I procol-
lagen (PINP), type 1 collagen cross-linked C-telopeptide, and N-
MID osteocalcin were assessed at the beginning and at the end of 
each intervention period.
Results: In healthy COC non-users, BMD increase was ob-
served at all measured locations during 18 months; it reached 
significance at the LS (2%) and distal radius (3%). In COC us-
ers, no significant BMD increase was observed, with the excep-
tion of LS BMD in the group using 30 mcg EE (p<0.05). In the 
cross-over design assessment, a significant difference between 
the low- and very low dose COC users was found in LS BMD 
changes (p<0.05), where BMD increase was prevented to the 
highest degree in the 15 mcg EE users. Serum E2 was signifi-
cantly lower in COC users in comparison with the controls 
(p<0.05). Serum markers decreased continuously (PINP by 
40%). Increase of BMD at the LS, distal radius and total body 
was impaired namely in 15 mcg COC users. COC use was as-
sociated with a significant decrease in biochemical markers 
(PINP by 40% during 9 months). However, switching from 30 to 
15 mcg after 9 months resulted in a significant increase in bio-
chemical markers of bone turnover (PINP by 20%) and decrease 
in the LS BMD (by 1%).
Conclusions: Physiological acquisition of LS BMD can be signifi-
cantly hampered by the use of combined oral contraceptives, es-
pecially those with very low dose of ethinyl-estradiol suppressing 
endogenous estrogen release without fully replacing it.
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P719 - IS DAYTIME WORK A RISK FACTOR FOR LOW 
SERUM VITAMIN D LEVEL?
B. Hüner 1,*, H. Özgüzel 1, S. Yıldırmak 2

1Pyhsical Therapy and Rehabilitation Clinic, 2Biochemistry Clin-
ic, Okmeydani Training and Research Hospital, Istanbul, Turkey

Aims: The aim of the study was to evaluate the serum 25 hydroxy 
vitamin D levels in nurses working at a general public hospital 
and to point out the factors affecting the serum level.

Methods: A cross-sectional comparative study was conducted at 
Okmeydanı Training and Research Hospital among nurses. 60 
nurses were enrolled;30 from reanimation(RA) clinic, 30 from in-
patient(IP) clinics. Demographic and medical history informa-
tion, feeding and sunbathing habituations, dressing style(veiled or 
unveiled) and working time(day time or night time) data were re-
corded. Serum vitamin(vit) D, parathyroid hormone(PTH), rou-
tine biochemical parameters were measured. Daily calcium(Ca) 
and vit D intake quantity by food was calculated by a dietician 
for each nurse. Parameters between the groups were compared 
by Pearson’s correlation and chi-square test. p<0.05 was accepted 
statistically significant.
Results: RA nurses were working daytime during half of the 
month and night time during the other half but IP clinic nurses 
were working day time during the whole month. Demographic 
and medical history data, body mass index, dressing style and 
daily vit D amount taken by food were identical between the 
groups. Sunbathing habituation and daily Ca intake with food was 
significantly lower in the RA group. But serum vit D levels were 
lower in the IP group (p=0.032). In the RA group serum glucose, 
total protein, albumin and total Ca levels were significantly lower, 
creatinine and alanin transaminase(ALT) levels were higher and 
all the measurements were within the normal range(Table 1). 

Table 1: Significantly different parameters regarding two group.
 In-patient group Reanimation group p
Ca intake/day 534.17±184.55 419.93±182.28 0.019
Glucose 87.7±10.32 79.77±9.43 0.003
Creatinine 0.72±0.15 0.89±0.15 0.0001
Total protein 7.32±0.43 6.91±0.4 0.0001
Albumin 4.29±0.25 4.03±0.22 0.0001
Ca 9.31±0.53 8.84±0.41 0.0001
ALT 12.87±5.72 18.03±12.64 0.046
Vit D 39.94±19.21 29.85±16.27 0.032

Conclusions: It’s known that direct sunlight exposure is the most 
important source of vit D for the body. In this study the only sug-
gestive variable for significantly lower levels of vit D in the IP 
clinic nurses was the working time. IP clinic nurses were working 
always daytime, but RA nurses were working daytime and night 
time during one month equally. We hypothesize that working in 
closed buildings is a risk factor for low vit D levels in the serum. 
But working time of the day can be an additive factor for low vit 
D in indoor workers. 
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P720 - LEPTIN LEVEL AMONG POSTMENOPAUSAL  
OSTEOPOROTIC EGYPTIAN FEMALES 
H. S. Sweed 1,*, M. A. Alsadany 1, R. S. E. Shahin 2, S. M. Elsharaawy 

1, A. K. Mortagy 1

1Geriatrics and Gerontology Department, 2Clinical Pathology 
Department, Faculty of Medicine, Ain Shams University, Cairo, 
Egypt

Aims: To study the association between plasma leptin concentra-
tion and osteoporosis among postmenopausal Egyptian females.
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Methods: One hundred thirty postmenopausal women were re-
cruited from the Geriatric outpatient clinic for the study, aging 60 
years and above. They were 65osteoporotic females with 65 age 
matched nonosteoporotic females as their control 

-The diagnosis of osteoporosis was based on bone mineral 
density (BMD) measurements. Patients with BMD 2.5 standard 
deviations below a reference range established by using dual en-
ergy X-ray absorptiometry DXA scan (T-score less than 2.5) were 
accepted as having osteoporosis.
Exclusion criteria:

*Patients with established medical conditions known to alter 
BMD and may cause secondary osteoporosis e.g. patients have 
hyperthyroidism, hyperparathyroidism, chronic renal insuffi-
ciency, chronic liver disease and malignancy. 

*Patients receive drugs for treatment of osteoporosis in previ-
ous 6 months like bisphosphonates, hormone-replacement thera-
py (HRT) calcium, vitamin D, calcitonin.

*Any chronic or continued use of drugs that are known to af-
fect bone metabolism e.g. glucocorticoids, heparin, anticonvul-
sants, diuretics & cytotoxics.
Tools of assessment:

 - Comprehensive geriatric assessment was done for each par-
ticipant including measuring weight, and height and calculating 
the body mass index(BMI)

 - Each participant had bone density measurement by DXA 
using lunar (DPX MD+) on hip & lumbar spine.

 - Plasma leptin concentrations was determined by using the 
DRG® Leptin enzyme-linked immunosorbent assay (ELISA) kit, 
provided materials for the quantitative determination of Leptin 
in serum and plasma.

 - After overnight fasting, blood samples was collected, centri-
fuged and separated until required for the leptin assay. All plasma 
samples were run in the same assay.
Results: the mean age of the studied group was 65.61±4.37, 
mean age at menopause was 51.17±3.34, and menopause dura-
tion was 14.31±5.22 . The mean level of leptin was 21.53±5.73 
with statistically significant difference between non-osteoporotic 
(23.62±6.18), and osteoporotic (19.44±4.38) (t=4.45, p=0.000). 
Significant positive correlation was found between leptin and 
BMI (r=+0.756, p=0.000), lumbar BMD (r=+0.463, p=0.000), 
and femur BMD (r=+0.646, p=0.000), but not with age (r=-0.162, 
p=0.066). lower level of leptin is associated with osteoporosis in-
dependent of age.
Conclusions: osteoporosis is associated with lower leptin level 
. Using leptin level as prediction for osteoporosis needs further 
study.
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P721 - POOR MICROARCHITECTURE IN OLDER MEN 
WITH VITAMIN D DEFICIT AND SECONDARY  
HYPERPRATHYROIDISM – THE STRAMBO STUDY
A. Chaitou 1, S. Boutroy 1, N. Vilayphiou 1, F. Munoz 1, J. Richard 

2, P. D. Delmas 1, R. Chapurlat 1, P. Szulc 1,*

1Epidemiology of Osteoporosis, INSERM 831 UNIT, 2Laboratory 
of Biochemistry, University of Lyon, Lyon, France

Aims: The aim is to study the relationship of bone microarchi-
tecture with serum levels of parathyroid hormone (PTH) and 25-
hydroxycholecalciferol (25OHD) in men.
Methods: We analyzed the association of bone microarchitecture 
at distal radius and tibia assessed by HR-pQCT with the serum 
levels of PTH and 25OHD in 1149 men aged 19-85 years.
Results: PTH level was low in young men, increased slightly until 
60 years and more rapidly afterwards. The 25OHD level was high 
and stable until the age of 60 then decreased. Before 60 years of age, 
highest quartile of PTH was associated with lower cortical thick-
ness (7.3%, 0.33 SD; p<0.01) and lower trabecular volumetric bone 
mineral density (vBMD) (4.1%, 0.22 SD; p<0.05) in comparison 
with the lowest quartile at tibia but not at radius (adjusted for age, 
height, weight and season). The 25OHD concentration was not as-
sociated with bone microarchitecture. The men aged 60 years and 
over in the highest PTH quartile had lower cortical thickness (8.1%, 
0.33 SD; p<0.005), but not vBMD, at the tibia and lower trabecular 
vBMD at both the skeletal sites (trend across quartiles – p<0.001) 
in comparison with men in the lowest quartile. Lower trabecular 
vBMD was due to lower trabecular number and thickness (trend 
– p<0.01-0.005). The men aged 60 years and over in lowest quartile 
of 25OHD had lower cortical thickness (0.53%, 0.19 SD; p<0.005) at 
the tibia and lower trabecular vBMD at both the skeletal sites (trend 
– p<0.01-0.005) compared with the men in the highest quartile. As 
for the PTH quartiles, trabecular number and thickness decreased 
across the 25OHD quartiles (trend – p<0.08-0.005). Associations 
of the trabecular parameters with the PTH and 25OHD levels were 
similar in the subendocortical and central compartments.
Conclusions: In men aged less than 60, the association of bone 
microarchitecture with the vitamin D and PTH status is weak. In 
older men, secondary hyperparathyroidism and, to a lesser extent, 
vitamin D deficit are associated with poor microarchitecture not 
only in the cortical but also trabecular compartments independ-
ently of confounders. Our data may improve our understanding 
of the impact of the secondary hyperthyroidism on the increased 
bone fragility in the elderly men.
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P722 - POOR BONE MICROARCHITECTURE IN OLDER 
MEN WITH FRAGILITY FRACTURES – STRAMBO STUDY
P. Szulc 1,*, S. Boutroy 1, A. Chaitou 1, N. Vilayphiou 1, P. D. Del-
mas 1, R. Chapurlat 1

1Epidemiology of Osteoporosis, INSERM 831 Unit, Lyon, France

Aims: To assess the association between fragility fractures and 
bone microarchitecture in men.
Methods: We analyzed areal bone mineral density (aBMD) and 
bone microarchitecture at the distal radius and tibia assessed by 
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HR-pQCT (XtremeCT, Scanco) in 920 men aged 50 and over, of 
whom 177 had prevalent vertebral (n=100) and low trauma pe-
ripheral fractures (n=103). The analyses were adjusted for age, 
weight and height.
Results: Men with fractures had lower cortical and trabecular 
volumetric BMD (vBMD), lower cortical thickness, trabecular 
number and thickness (0.24-0.45 SD, p<0.01-0.001). The differ-
ences lost significance after adjustment for aBMD of the radius 
or total hip (for distal tibia). Deteriorated bone microarchitec-
ture was associated with the presence of fragility fractures (OR= 
1.22 to 1.71 per 1 SD, p<0.05-0.001). After further adjustment 
for aBMD, only cortical thickness and vBMD remained associ-
ated with the presence of fracture (OR=1.38, 95%CI: 1.10-1.73, 
p<0.005 and OR=1.23, 95%CI: 1.01-1.50, p<0.05). Lower cortical 
thickness as well as lower total and cortical vBMD (at both the 
skeletal sites) were associated with higher prevalence of vertebral 
fractures even after adjustment for aBMD (OR=1.40 to 1.63 per 
1 SD decrease, p<0.05-0.005). Men with more severe vertebral 
fractures had greater deterioration of trabecular microarchitec-
ture, e.g. lower trabecular number (trend – p<0.01 at the radius). 
Total hip aBMD T-score<-2 identified 26% of men with vertebral 
fractures, whereas the threshold “hip T-score<-2 and/or cortical 
vBMD T-score<-1.5 at the tibia” identified 36% of them (similarly 
to cortical thickness). Use of the radius aBMD without or with 
cortical thickness (or vBMD) identified 33 and 40% of men with 
vertebral fractures. Peripheral fractures were not related to bone 
microarchitecture after adjustment for aBMD. Results were simi-
lar for the 40 men who had sustained peripheral fractures <10 
years prior the recruitment and had no vertebral fractures.
Conclusions: Thus, in men, vertebral fractures were associated 
with poor cortical bone microarchitecture regardless of BMD. 
Assessment of the cortical microarchitecture may improve detec-
tion of men with vertebral fractures. Self-reported low trauma 
peripheral fractures were not related to bone microarchitecture 
when adjusted for BMD.
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P723 - MODELING OF THE IMMOBILIZED  
OSTEOPOROSIS
E. B. Trifonova 1, 2,*, K. S. Kobylkin 2

1Ural Institute of Traumatology & Orthopaedics, 2 Institute of 
Mathematics & Mechanics, Ekaterinburg, Russian Federation

Aims: To determine pathogenic factors in formation course of 
immobilization osteoporosis (IO). 
Methods: An IO model for forming femur support inability was 
created by amputation the right hind shin of 75 male Wistar rats, 
25 of them were given hyperbaric oxygen therapy (HBO, n10, 
P=1,5 ATA) after IO formation. Comparison group included 
40 intact rats. Bone tissue osteoporotic changes have been ana-
lysed under morphological and radiological control. Evaluation 
of bone– and muscle homogenates, bone marrow, blood serum, 
peripheral blood was carried out in all animals by unified meth-
ods (analyzers: Specific basic, Microlyte 3+2, Cell Dyn 1300) in 
dynamics. It were identified bone tissue metabolism markers, 
bioenergetics, lipid peroxidation, antioxidant protection, mac-

roelements, hematopoiesis indicators. Statistical data manipula-
tion:analysis of variance, regression-, canonical-, discriminate- 
and density-free analysis (“Statistica 6.1” Program).
Results: Mathematical model of IO was presented as a set of 
equations: Y1= – 1,09987F4 + 0,73434F5 + 0,55673F2 – 0,47905F12 
+ 0,06531F1; Y2= 2,187187F1 – 0,209791F5 + 0,180613F2 – 
0,136332F12 + 0,118737F4 where, Y1, Y2 – canonical roots, and F1, 
F2, F4, F5, F12 – informative factors, predictors of which are bone 
calcium-, phosphate-, magnesium levels, calcium homeostasis in 
combination with markers bioenergetics, activity of hematopoi-
esis, respectively. Y1 determines the rats with IO, and Y2 – ani-
mals with HBO-therapy after IO formation. Average correctness 
of pattern recognition in the training and test samples amounted 
to 94.9%.
Conclusions: Magnesium deficiency (F4) showed significant im-
portance in IO pathogenesis (Y1) that negatively influenced on 
the ribosomal synthesis, alkaline phosphatase, glycol sis enzymes, 
camp and Mg-ATP2- Aden late cyclase, however it contributed 
to the lysosome activating. Ca- and P deficit had less marked 
effect on IO pathogenesis. Mg deficit in bone tissue made up 
to 82%, P– 80%, Ca – 45% in regard to the physiological norm 
(p≤0.05). HBO influenced first of all on Ca- and P homeostasis.
Acknowledgement: The study was supported by grants RFBR № 
07-01-00399; 07-07-00168 NSH2081.2008. We are deeply grate-
ful to Professor S.V.Gyulnazarova for her idea of the osteoporosis 
model and cooperation in the study.
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P724 - PARATHORMONE, BUT NOT ALENDRONATE,  
IMPROVES OSSEOINTEGRATION OF DENTAL TITANIUM 
IMPLANTS INTO THE TIBIA IN A RABBIT MODEL OF 
OVARIECTOMY PLUS GLUCORTICOID-INDUCED  
OSTEOPOROSIS 
R. Largo 1, M. I. Almagro 1, M. Bellido 1, J. A. Román-Blas 2, S. 
Castañeda 3, G. Herrero-Beaumont 1,*, R. Cortez 4

1Rheumatology, 4Stomatology, Fundacion jimenez Diaz, 3Rheu-
matology, Hospital de la Princesa, Madrid, Spain, 2Rheumatol-
ogy, Thomas Jefferson University, Philadelphia, United States

Aims: A decrease in bone mass impairs titanium implant os-
seointegration. Bone mineral density (BMD) in global knee and 
knee subchondral bone reflects that of perialveolar mandibular 
area in our rabbit model of ovariectomy (OVX) plus glucocor-
ticoid-induced osteoporosis (OP). We studied the effect of in-
termittent treatment with parathyroid hormone (1-34) (PTH) 
or with alendronate (ALN) on bone response around titanium 
screws implanted into proximal tibia in OP rabbits.
Methods: 26 skeletally mature female rabbits were divided into 
4 groups. OP group (n=7) was OVX and received methylpred-
nisolone hemisuccinate (i.m; 1mg/kg/day during 4 weeks); 
OP+ALN group (n=6) received ALN (s.c; 0.6 mg/kg/week); 
OP+PTH group (n=7) received PTH (s.c; 40 μg /day, 5 days week-
ly) and the sham-operated Control group (n=6). Either ALN or 
PTH was administered during 12 weeks, starting 10 weeks after 
OVX. Brånemark System® with TiUnite™ Surface Dental Implants 
(Nobel Biocare AB, Göteborg, Sweden) were placed in the proxi-
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mal metaphysis of the tibia in every group 8 weeks after OVX. The 
animals were sacrificed 22 weeks after OVX. BMD was assessed 
with a Hologic® QDR1000 system at peri-implant area, lumbar 
spine, knee subchondral bone and global knee at baseline, 6 and 
22 weeks after OVX. Undecalcified sections were evaluated by 
light microscopy. Histomorphometric measurements were ob-
tained by a computer-based image analyzer to quantify the bone 
mass around the implant and the rate of implant-bone contact.
Results: Decreased BMD at peri-implant area was found at week 
6 and 22 after OVX in OP rabbits. Similar BMD loss was observed 
at lumbar spine, knee subchondral bone and global knee in OP. 
PTH restored BMD to control values at peri-implant area as well 
as in other localizations, 22 weeks following OVX. ALN did not 
show significant effect in BMD at peri-implant area, however, it 
did at other skeletal regions. PTH increased the rate of bone-to-
implant contact in comparison to untreated animals (p=0.048) 
and showed an increasing tendency versus the control group 
(p=0.063). In contrast, ALN did no increased bone-to-implant 
contact in comparison with the OP group.
Conclusions: Our data suggest that intermittent PTH improves 
dental implant osseointegration in OVX plus glucocorticoid-
induced OP bone by stimulating formation of newly generated 
trabeculae around dental implants, which it would not occur with 
ALN.

Disclosure of Interest: None Declared

P725 - A LOWER OPG/RANKL RATIO IS ASSOCIATED 
WITH AN INCREASED SUBCHONDRAL BONE  
REMODELLING IN OSTEOARTHRITIS AGGRAVATED BY 
PRIOR OSTEOPOROSIS IN RABBITS
R. Largo 1, M. Bellido 2, L. Lugo-García 2, S. Castañeda 3, G. Her-
rero-Beaumont 2,*

1Rheumatology, Fundacion Jimenez Diaz Madrid, 2Rheumatol-
ogy, Fundacion Jimenez Diaz, 3Rheumatology, Hospital de la 
Princesa, Madrid, Spain

Aims: Prior subchondral bone (SB) osteoporosis (OP) aggravates 
the cartilage damage in a combined model of OP and osteoar-
thritis (OA) in rabbits (Osteoarthritis Cartilage 15:69-77, 2007). 
Here, our aim was to study whether an increased SB remodeling 
could account for the increased cartilage damage in rabbits with 
OA aggravated by prior subchondral OP.
Methods: OP was induced in 20 (8 month-old), skeletally ma-
ture female NZ rabbits, by ovariectomy (OVX) and intramus-
cular corticosteroid injections (OP group). Ten age and gender-
matched additional animals were used as controls. Surgical OA 
was simultaneously induced in the left knees of all the rabbits. The 
animals were sacrificed 22 weeks after OVX. Then, left knees were 
considered as OA or as OA plus OP (OPOA) and the right knees 
were used as OP or healthy controls, respectively. The percentage 
of bone area/tissue area (BAr/TAr) was assessed in the SB of the 
femurs after sacrifice by micro- Computed Tomography. OPG, 
RANKL and MMP-9 protein synthesis at the SB were evaluated 
by western-blot studies.
Results: At sacrifice, the BAr/TAr in the SB was significantly di-
minished in OP, OA and OPOA knees when compared to healthy 

knees, although a greater decrease was observed in the OPOA 
knees (p<0.05 vs. OP and vs. OA). At SB, the OPG/RANKL protein 
synthesis ratio was significantly diminished in OA, OP and OPOA 
knees when compared to healthy controls (Healthy: 1.36±0.14; 
OA: 1±0.02*; OP: 0.91±0.1*; OPOA: 0.7±0.04* arbitrary units; * 
p<0.05 vs. healthy), although it was significantly lower in OPOA 
knees when compared to OP or to OA (p<0.05 for both compari-
sons). MMP-9 protein synthesis in the SB was increased both in 
OA and in OPOA knees in comparison to healthy knees (Healthy: 
100±7; OA: 362±90*; OP: 284±80; OPOA: 690± 180* arbitrary 
units; * p<0.05 vs. healthy). Furthermore, a greater increase was 
observed for OPOA knees in comparison to OA knees. We ob-
served a positive correlation between BAr/TAr and OPG /RAN-
KL ratio in the SB of these rabbits (r=0.911; p=0.001).
Conclusions: The remodelling parameters BAr/TAr, OPG/RAN-
KL analysed in the SB were diminished in OA, OP and even more 
in OPOA. In the same way, the MMP-9 synthesis was greater in 
OPOA than in OP and OA rabbits. Our results show that an in-
creased SB remodelling can be responsible for the severity of car-
tilage damage in OA, at least in rabbits with prior OP. This finding 
can be relevant since these pathologies are frequently found in the 
same patients, in which OP can precede OA onset.

Disclosure of Interest: None Declared

P726 - THE POSITIVE EFFECT OF MUD-BATHS ON BONE 
MINERAL DENSITY IN MALE RATS
H. Zivna 1,*, L. Maric 2, V. Palicka 3, I. Hermanova 2, P. Zivny 3

1Radioisotope Laboratories and Vivarium, Charles University, 
Medical Faculty, Hradec Kralov, 3Insitute of Clinical Biochem-
istry and Diagnostics, University Hospital, Hradec Kralove, 2Spa 
Bohdanec, Spa, Bohdanec, Czech Republic

Aims: We studied the influence of bath-mud application on 
subchronic arthritis and bone mineral density on Wistar male 
rats after 50 days.
Methods: The arthritis was induced by a subplantar injection (100 
μl of suspension Freund´s adjuvans with heat-killed Streptoccocus 
pyogenes B stock) into the plantar surface of the right hind paw on 
1st and 8th day of experiment. Intact animals were similarly in-
jected with saline solution. The 30 rats were divided into 5 groups. 
They were 34 bath for 20 minutes 4-5times in week: on dry chip-
pings (21oC), on hot dry sand (38oC), and on hot or mild vet mud 
(38 or 21oC). 1. group: intact (INT) on dry chippings, 2. group: 
(CONT) with arthritis on dry chippings, 3. group: (SAND) with 
arthritis on hot dry sand, 4. group: (mud38) with arthritis on hot 
vet mud, 5. group: (mud21) with arthritis on mild vet mud. The 
rats were sacrificed exsanguination after 50 days. Then post mor-
tem bone mineral density (BMD) was measured with dual energy 
X-ray absorptiometry (DXA) in all rats. The pads for histopatho-
logical examination were fixed in 10% buffered formalin with for-
mic acid. We analysed blood cell count in fresh heparinized blood 
by Abbott CELL-DYN 3200 SL (Abbott, IL, USA). Circulating 
immune complexes (CIC, unit) were determined in serum. Statis-
tical analyses were performed by software “SigmaStat 3.1“ Jandel 
ScientificÒ, San Rafael, CA, USA. All the data were expressed as 
mean±SEM (p<0.05).
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Results: The subchronic arthritis led to lower concentration of 
hemoglobin and lower leukocyte count, and higher neutrophile 
count. The lower CIC (2 vs., 11 in CONT) and grade of arthri-
tis were in group mud21. The higher BMD in all regions of in-
terest were in group mud38 (spine/femur/tail: 0.227±0.008/ 
0.175±0.006/ 0.220±0.004 vs. CONT 0.216±0.006/ 0.150±0.007/ 
0.214±0.006).
Conclusions: Our findings suggest that male rats with baths in 
hot vet mud had higher BMD. Positive effect of mild tempered 
vet mud was on healing of arthritis and moderately on BMD vs. 
control group. 
Acknowledgement: Study was supported by Spa Ltd. Bohdanec 
and by grant MZO 00179906.
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P727 - THE EFFECT OF HOT SAND AND MUD-BATHS IN 
FEMALE RATS
P. Zivny 1,*, L. Maric 2, I. Hermanova 2, V. Palicka 1, H. Zivna 3

1Institute of Clinical Biochemistry and Diagnostics, 3Radio-
isotope Laboratories and Vivarium, Charles University, Medical 
Faculty, Hradec Kralov, 2Spa Bohdanec, Spa, Bohdanec, Czech 
Republic

Aims: We studied the influence of 34 bath-mud applications on 
subchronic arthritis and bone mineral density in Wistar adult fe-
male rats.
Methods: The arthritis was induced by subplantar injections 
(100 μl of suspension Freund´s adjuvans with heat-killed Strep-
toccocus pyogenes B stock) into the plantar surface of right hind 
paw on 1st and 8th day of experiment. Intact animals were inject-
ed by saline solution. The rats were divided into 5 groups (6 in 
each group) and were 34 baths, 20 minutes 4-5times in week: on 
dry chippings (21oC), on hot dry sand (38oC), and on hot/mild 
vet mud (38/21oC). 1. group: intact (INT) on dry chippings, 
2. group: (CONT) with arthritis on dry chippings, 3. group: 
(SAND) with arthritis on hot dry sand, 4. group: (MUD38) with 
arthritis on hot vet mud, 5. group: (MUD21) with arthritis on 
mild vet mud. The rats were sacrificed exsanguination after 50 
days. Then post mortem bone mineral density (BMD) was meas-
ured with dual energy X-ray absorptiometry (DXA). The pads 
for histopathological examination were fixed in 10% buffered 
formalin with formic acid. We analysed blood cell count in fresh 
heparinized blood by Abbott CELL-DYN 3200 SL (IL, USA). 
We analyzed serum circulating immune complexes (CIC, unit). 
Statistical analyses were performed by software “SigmaStat 3.1“ 
Jandel ScientificÒ, San Rafael, CA, USA. The data were expressed 
as mean±SE (p<0.05).
Results: The subchronic arthritis decreased hemoglobin concen-
tration and leukocyte count, but increased neutrophile count. The 
lower CIC (0.5 vs. 14), better arthritis healing and spine BMD 
(0.205±0.008 vs. 0.203±0.002) were in group SAND vs. CONT. 
The lower BMD in spine and femur were in group MUD38 
(0.196±0.004/0.119±0.007 vs. CONT 0.203±0.002/0.136±0.006; 
but no in tail (0.177±0.005 vs. 0.169±0.006).
Conclusions: The group SAND had better healing of arthritis and 
lower decrease of BMD, mainly in spine. The decrease of BMD 

was in group MUD38. We suppose positive effect of mild temper-
ed mud on healing of arthritis and BMD rather than hot mud. 
Acknowledgement: Study was supported by Spa Ltd. Bohdanec 
and by grant MZO 00179906
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P728 - COMPLICATED CASE OF OSTEOPOROSIS IN A 
MALE SMOKER WITH HISTIOCYTOSIS X: A LONG-TERM 
OBSERVATIONAL STUDY
I. Zofkova 1,*

1Clinical Endocrinology, Institute of Endocrinology, Prague, 
Czech Republic

Aims: Osteoporosis in men is a serious disease with a high risk 
of fractures. However, compared with women, its pathogenesis 
differs markedly, with the secondary form being more common 
in men. The aim of this case study is to demonstrate the complex 
pathogenesis of severe osteoporosis in a 23 year old male with a 
history of heavy smoking, histiocytosis X, diabetes insipidus (DI), 
subclinical hypogonadism and low serum levels of IGF-1.
Methods: Diagnosis of histiocytosis X was confirmed by Bürbeck 
granules found in bronchial material. Bone mineral density (Z-
score), serum levels of sexual steroids, including total and free 
testosterone and IGF-1 were estimated before and then repeat-
edly throughout the ten year of vassopresin, calcium, calcipherol 
and bisphosphonate treatment. At the start of observation bone 
histomorphometry was also performed.
Results: After spontaneous normalization of sex hormones and 
IGF-1 levels, vasopressin substitution, cessation of smoking and 
after long-term anti-resorption therapy, an increase in bone den-
sity was observed, but only in the osteopenic hip. Severe oste-
oporosis of the spine persisted throughout the ten year of obser-
vation period.
Conclusions: The permanent osteoporosis of the spine in young 
men is most probably a consequence of an interaction between 
nicotinism and multiple hormone insufficiencies during develop-
ment of peak bone mass. A direct association between histiocy-
tosis X and osteoporosis was not confirmed histomorphometri-
cally in this patient. Causal importance of cytokines produced by 
Langerhans cells is, for the time being, hypothetical. 
 
Disclosure of Interest: None Declared

P729 - VISCOELASTIC PROPERTIES OF OSTEOPOROTIC 
BONES: NANOINDENTATION TESTING USING RAT 
BONES
T. Lee 1,*

1Division of Bioengineering, National University of Singapore, 
Singapore, Singapore

Aims: Osteoporosis is a devastating disease which result in in-
creased morbidity and mortality [1]. Bone mineral density 
(BMD), quantified using standard screening method such as 
DXA, is the current gold standard to predict fracture risk. How-
ever, there may be possible changes in bone tissue not visible to 
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X-ray methods which could alter bone quality that can be an ad-
ditional risk factor [2]. Therefore, we proposed viscoelasticity as a 
new parameter of bone quality that has not been associated with 
osteoporosis. The purpose of this study is to evaluate the changes 
in viscoelastic properties of OVX rat femurs by using nanoinden-
tation technique.
Methods: Specimens of rat femurs were obtained from six SD fe-
male rats 6 weeks after the OVX surgery (Fig. 1). The nanoinden-
tation tests were conducted to measure elastic indentation modu-
lus (Es) and the viscosity (η) of rat femoral cortical bone. Creep 
phenomena were observed as an increase in depth while holding 
the maximum load. Non-linear regression model was chosen to 
best fit the creep displacement-time curve using the equation [3] 
allowing the values of viscosity to be determined. Student’s t-tests 
were used to compare values of elastic modulus and viscosity be-
tween cancer-induced and sham-operated groups.
Results: As hypothesized, both indentation modulus and in-
dentation viscosity were significantly lower in OVX rat bones as 
compared to the sham-operated group (p<0.05) (Fig. 2). Results 
showed that there were significant positive correlations between 
indentation modulus (Es) and indentation viscosity (η) in OVX 
and sham rat femurs (p<0.05), both still followed the general 
similar trend of linear progression.

Conclusions: The pilot study showed the new approach of de-
termining bone quality in terms of viscoelastic response in OVX 
bone. As hypothesized, OVX causes not only the decrease in 
elastic modulus but also the decrease in bone viscoelasticity. The 
results could be used directly to determine the quality of bone 
matrix and also combined with imaging techniques and mechani-
cal model to extrapolate the material and mechanical properties 
of bones. Current results would be used to further evaluate the 
response of anti-resorptive and anabolic treatments for predict-
ing risk of fractures in osteoporotic bone specimens.
References: 1. Ozden A et al, Medical hypotheses, 2004;63:1010; 
2. Segal E et al, The Israel Medical Association Journal 2007;9:35; 
3. Kim DG et al, 54th Annual meeting of the Orthopaedic Re-
search Society, Paper No. 297
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P730 - THE FRAX®, EL FRAX® OR IL FRAX®: DIFFERENCES 
BETWEEN FRACTURE RISK IN A PORTUGUESE  
POPULATION
E. Simões 1,*, A. Cardoso 2, L. Cunha-Miranda 1, R. Fernandes 2, 
T. Cristóvam 3

1Rheumatology, 2Nutrition, Instituto Portugues de Reumatologia, 
Lisbon, 3Nisa’s Health Center, Nisa, Portugal

Aims: To determine the differences between Spanish, Italian and 
British FRAX® algorithms, in the individual risk for bone-fracture 
in a Portuguese post menopausal women screening population-
based sample.
Methods: A structured questionnaire was applied to 744 meno-
pausal women aged 40 years and older. Clinical risk factors were 
registered to calculate FRAX® from three countries (Spain, Italy 
and United Kingdom) and access the risk of major OP fracture 
(>10%) and hip fracture (>3%) in a Portuguese population. Sta-
tistical analysis included t-student, chi-square test and Pearson 
correlation.
Results:  
The 744 women mean age was 62,5±6,2years, with mean BMI 
29,0±5,1kg/m2 and menopausal age of 48,3±5,4years. The prob-
ability risk of major osteoporotic fracture was higher in UK (46%) 
and Italy’s (34%) calculator, than in Spain (10%); and risk of hip 
fracture was 22%, 24% and 10,6%, respectively. The FRAX®’s rela-
tion analysis revealed highly significant values between three ver-
sions (r>0,815; p<0,0001). In the risk intervals classification was 
observed a higher frequency of hip fracture under the 5% limit 
and a majority of individuals identified with major OP risk at 5 to 
10% with the Italian version, followed by UK and finally Spain. 
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Table 1. 10-year probability risk of major OP and hip fracture 
from Spain, Italy and UK FRAX®’s (*p<0,0001).
 
 

FRAX®-
Es

FRAX®-
Es

FRAX®-
It

FRAX®-It FRAX®-
UK

FRAX®-
UK

OP 
major

hip 
fracture

OP 
major

hip 
fracture

OP major hip 
fracture

Probability 
risk mean

5,4±4,0* 1,4±1,9* 9,2±6,1* 2,4±3,0* 11,2±7,1* 2,2±2,6*

Risk intervals 
(%)

      

<5% 58,5 95,5 28 89,7 16,8 91,1
5-10% 32,9 3,5 41,5 7,8 40,3 7,0
10-15% 5,9 0,7 18,8 1,4 22,0 0,9
15-20% 1,5 0,3 6,2 0,5 11,8 0,7
>20% 1,2 0 5,5 0,5 9,2 0,3
OP probabil-
ity(%)

10,2 10,6 33,6 23,8 45,7 22

Conclusions: We found significant differences in the three FRAX® 
algorithms for the same population, with lower risk as expected 
for the Spanish population. Those differences are related to indi-
vidual country data regarding prevalence of OP and the fracture 
risk. Until the Portuguese version of FRAX® is not available, we 
should decide with the available data which country we shall con-
sider to access our individual patient risk probability. Portuguese 
genetics and environmental factors are in clinical practice more 
comparable to Spanish population. For now, the FRAX®’s most 
adequate version to adopt, either Spanish, Italian or British, re-
mains unclear and the treatment level cut-off may change with 
“Portuguese FRAX®”.
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P731 - CALCITIOL ADMINISTRATION IN TYPE 1  
DIABETIC ADOLESCENTS: DOES IT IMPROVE OR  
IMPAIR BONE HEALTH?
N. Napoli 1,*, R. Strollo 1, P. Pozzilli 1

1Endocrinology, Campus Bio-Medico de Roma, Roma, Italy

Aims: In recent onset Type 1 Diabetes (T1D), the lack of anabolic 
effect of insulin may disturb bone remodelling, particularly in 
puberty. The role of other factors, such as blood glucose control 
and vitamin D in bone remodelling is not clear. Aims of the study 
were to determine the effect of metabolic control and 1 year treat-
ment with calcitriol on bone turnover in subjects with T1D by 
analyzing Osteocalcin (OC) and β-CrossLaps.
Methods: In a double blind study, 25 subjects with recent-onset 
T1D and baseline C-peptide > 0.25 nM, were randomized to cal-
citriol at 0.25 µg daily dose or placebo and followed-up for 1 year. 
OC and β-CrossLaps, were evaluated by ECLIA method at diag-
nosis and at 1 year follow-up.
Results: At onset, Osteocalcin and β-Cross Laps levels were in 
the normal range, and remained unmodified after 1 year in pla-
cebo group, although improvement in blood glucose control. 
Conversely, at 1 year follow-up OC and β-CrossLaps dropped by 
38.6% and 47.3%, respectively in the calcitriol treated group but 
their levels were not significantly different compared to diagno-
sis. No significant differences were also found at 1 year compar-
ing calcitriol vs. the placebo group for both OC (25.1±3.6 (sem) 

ng/mL vs. 46.1±14.2 (sem) ng/mL; p=0.157) and β-CrossLaps 
(0.29±0.6 (sem) ng/mL vs. 0.48±0.1 (sem) ng/mL; p=0.151). By 
stratifying patients according to age, we found that at 1 year fol-
low-up as compared to diagnosis, calcitriol treated patients ≤18 
years of age (mean age 16 years±1.46) showed statistically signifi-
cant 61% drop of OC (68.8±17.6 (sem) ng/mL vs. 26.8±11.5 (sem) 
ng/mL, respectively, p=0.04) and a 67% reduction in β-CrossLaps 
(0.92±0.77 (sem) ng/mL vs. 0.31±0.08 (sem) ng/mL, respectively, 
p=0.09). In this age range, patients on calcitriol therapy vs. pla-
cebo showed at 1 year follow-up a trend for lower OC (74.2±23.7 
(sem) ng/mL vs. 26.8±4.8 (sem) ng/mL; p=0.08) and significantly 
lower β-CrossLaps (0.76±0.15 (sem) ng/mL vs. 0.31±0.1 (sem) 
ng/mL; p=0.03). Differences were not statistically significant in 
patients >18 years of age.
Conclusions: Improvement in metabolic control is not associated 
with significant modification in bone turnover. Calcitriol treat-
ment reduces bone markers in the adolescent cohort showing 
that may contrast the physiological increasing in bone turnover 
during puberty. At this stage of study, we don’t know whether 
this effect of calcitriol is good to preserve bone mass or in T1D, a 
condition of anabolic deficiency for the bone, it disturbs pubertal 
bone mass increment

Disclosure of Interest: None Declared

P732 - BONE TURNOVER MARKERS IN SPANISH MEN 
OLDER THAN FIFTY: THE CAMARGO COHORT STUDY
J. Martínez 1,*, J. M. Olmos 1, J. L. Hernández 1, P. García Velasco 2, 
J. Llorca 3, J. González-Macías 1

1Internal Medicine, Hospital Universitario M. Valdecilla. Univer-
sidad de Cantabria, 3Epidemiology Unit, Medical School, Uni-
versidad de Cantabria, Santander, 2Centro de Salud “José Barros”, 
SCS, Camargo, Spain

Aims: To determine the reference ranges for two bone turnover 
markers -aminoterminal propeptide of type I collagen (P1NP) 
and C-terminal telopeptide of type I collagen (β-CTX) in normal 
adult Spanish men as determined in serum by automated meth-
ods.
Methods: A community-based population of 660 healthy men 
older than 50 yr was evaluated. Data regarding risk factors for 
osteoporosis and fractures were collected by means of a struc-
tured questionnaire. Fasting serum levels of P1NP, β-CTX, 25-
Hydroxivitamin D, and intact parathyroid hormone were meas-
ured on the Elecsys 2010 automated analyzer (Roche). BMD at 
lumbar spine, femoral neck and total hip was determined by 
DXA.
Results: The mean age of subjects was 65±9. Logarithmic trans-
formation of both markers was performed to allow for normal 
distributions. Mid-95% ranges for P1NP and β-CTX were 15-78 
ng/ml and 0.069-0.760 ng/ml, respectively. Mean values of P1NP 
(37.1±16.7 ng/ml) were similar to those previously described. 
β-CTX mean values (0.300±0.171 ng/ml) were also similar to 
those previously determined by the manufacturers of the assay 
in men younger than 70 yr, but slightly lower than those reported 
in subjects older than 70 yr. Both markers were higher among 
osteoporotic men.
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Conclusions: Values obtained from this well-characterized popu-
lation study provide reference ranges for serum automated P1NP 
and β-CTX in normal Spanish adult men.
Acknowledgement: This study has been supported by grants 
from the “Fondo de Investigación Sanitaria”, Ministerio de Sani-
dad y Consumo, Spain (FIS: PI05 0125; PI08 0183), and IFIMAV 
(API/07/13)
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P733 - COMPARISON BETWEEN AUTOMATED ASSAYS OF 
N-TERMINAL PROPEPTIDE OF TYPE I PROCOLLAGEN 
(PINP)
M. K. Koivula 1,*, J. Richardson 2, A. Leino 3, H. Valleala 4, K. Grif-
fiths 2, A. Barnes 2, Y. Konttinen 4, M. Garrity 2, J. Risteli 1

1Institute of Diagnostics, Clinical Chemistry, University of Oulu, 
Oulu, 3Department of Clinical Chemistry, University of Turku, 
TYKSLAB, Turku University Central Hospital, Hospital District 
of Southwest Finland, Turku, 4Department of Medicine, Helsinki 
University Central Hospital, Helsinki, Finland, 2Immunodiag-
nostic Systems Ltd (IDS Ltd), Boldon, Tyne & Wear, United King-
dom

Aims: The N-terminal propeptide of type I procollagen (PINP) 
reflects the rate of collagen type I synthesis. Automated intact 
PINP assay (by IDS Ltd) measures trimeric propeptide in serum 
while automated total P1NP assay (by Roche) measures both 
trimeric and monomeric forms.
Methods: Sera of a healthy male, pooled hospital patients and a 
patient treated with haemodialysis were fractioned by gel filtra-
tion and analyzed with manual and automated intact and total 
assays. The sizes of the antigens were determined by western blot-
ting. Intact and total PINP were measured from sera of patients 
(n=39) with chronic renal failure before and after haemodialysis 
and with rheumatoid arthritis (RA, n=50) before and after a two 
year follow-up. The thermal stability of intact and total PINP was 
tested at +4 °C and room temperature (RT).
Results: In gel filtration studies the automated intact PINP assay 
hardly measured any monomeric form even though intact PINP 
was disproportionately increased in haemodialysis patients. Both 
intact assays (IDS-iSYS and RIA) behaved similarly (r=0.989 in 
haemodialysis and 0.984 in RA patients). The correlation between 
intact and total PINP in haemodialysis patients was not linear, i.e. 
these automated PINP measurements gave significantly different 
results. Both the intact and total PINP were thermally stable at 
least 7 days at +4 °C and at RT.

Conclusions: IDS-iSYS intact PINP assay is precise and sensi-
tive. The monomeric PINP antigen in serum was larger than the 
trimeric PINP antigen, and is not derived from the thermal in-
stability of trimers but acts as a confounding factor in total PINP 
assays. 
Acknowledgement: The authors gratefully acknowledge the ex-
pert technical assistance of Ms. Katja Koukkula and Ms. Leena 
Simolin. This study was supported in part by TYKSLAB (AL) and 
by Academy of Finland (MKK, Risteli).
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P734 - INTEGRATION OF BONE MODELING UNIT IN A 
MECHANOBIOLOGICAL BONE REMODELLING  
ALGORITHM
R. Rieger 1,*, R. Hambli 1, R. Jennane 2

1PRISME/MMH, 2PRISME/ISS, University of Orleans, Orléans, 
France

Aims: The aim of this work is to develop and implement a bone 
remodelling algorithm into a finite element code to describe the 
coupled effects of biological and mechanical factors on bone re-
sponses.
Methods: The first part describes the mechanical behavior of the 
trabecular bone [1]. The second part introduces a mechanobio-
logical transduction model based on the Osteocytes which senses 
and transduces the mechanobiological signals sent to BMU [2].
The third part deals with the coupling between the mechanical 
part and the biological part in bone behavior [3].The fourth part 
of the developed model consists of describing the bone adapta-
tion rules during remodelling cycles[3-6].
Results: Obtained results show a good qualitative behavior in 
comparison to clinical observation.
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Conclusions: This work describes how bone remodelling process 
is induced and driven. Coupled with BMU behavior algorithm 
and implemented in a Finite Element Analysis (FEA) we can ob-
serve a bone remodelling process responding to mechanical load 
and biological concentration.
References: [1]Cowin SC, J Biomechanics 1999;32:217. [2] Lied-
ert A et al, J Biochem Biophys Res Comm 2006;349:1. [3] Pivonka 
P et al, Bone 2008;43:249. [4] Doblare M, Garcia JM, J Biome-
chanics 2002;35:1. [5] Hernandez CJ, Bone 2001;29:74. [6] Ham-
bli R et al, Comput Methods Appl Mech Engrg 2009;198:2673.
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P735 - CORTICAL POROSITY OF THE MANDIBLE IN AN 
OSTEOPOROTIC SHEEP MODEL
K. Reich 1, S. Tangl 2, J. Goldhahn 3, G. Watzek 2, R. Haas 4, R. 
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Aims: Cortical porosity of the appendicular skeleton is a predic-
tor for osteoporotic fractures. In the jaw bone, however, cortical 
porosity and thickness may affect the mechanical stability of den-
tal implants upon insertion. We have shown previously that the 
jaw bone of geriatric osteoporotic sheep has impaired trabecular 
structures, but whether catabolic bone turnover also accounts 
true for the cortical bone remains unknown.

Methods: Mandibular bone specimens from six geriatric sheep 
subjected to ovariectomy, calcium/vitamin D-restriction and 
methylprednisolone administration were compared to six healthy 
adult control sheep. Histological ground sections were prepared 
from the diastema, 1st and 2nd premolars, and the postmolar re-
gion. Cortical porosity and thickness was assessed by histomor-
phometry.
Results: Cortical porosity is significantly higher in osteoporotic 
sheep than in adult controls; in the diastema (2.51±1.28% vs. 
1.21±0.37%; p=0.04) and in the first and second premolar re-
gion (4.26±3.04% vs. 1.49±0.36%, p= 0.02; and 4.75±3.04% and 
1.48±0.29%, p= 0.03; respectively). In the postmolar region, the 
difference failed to reach the level of significance (5.12±2.72% vs. 
2.51±1.31%, p=0.08). The changes were even more prominent 
when histomorphometry was restricted to the inner millimetre 
of the mandibular cortex. In contrast, osteoporosis induction did 
not have a discernable effect on cortical thickness. 

Conclusions: These results demonstrate that cortical porosity 
but not cortical thickness of the mandible is more pronounced in 
geriatric osteoporotic sheep than in adult control sheep.
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P736 - EFFECT OF STRONTIUM RANELATE ON  
SERUM OSTEOPROTEGERIN IN WOMEN WITH  
POSTMENOPAUSAL OSTEOPOROSIS TREATED OVER 
THREE YEARS
J. Collette 1,*, O. Bruyere 2, M. Vanoverberghe 2, J. Reginster 2

1Service Chimie Médicale, 2Department of Public Health, Uni-
versity of Liège, Sart Tilman, Belgium

Aims: Previous preclinical findings reported that Strontium 
ranelate increases the secretion of osteoprotegerin (OPG) protein 
as well as mRNA levels and down-regulates both RANKL pro-
tein and mRNA expression in primary human osteoblasts; this 
increase in the OPG/RANKL ratio is known to negatively affect 
osteoclastogenesis. The objective of the present study is to assess 
the effect of strontium ranelate on serum OPG in women with 
postmenopausal osteoporosis.
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Methods: OPG was measured (ELISA, Immundiagnostik, Ger-
many) in 2682 patients from the TROPOS study (randomised 
placebo-controlled trial that assessed the anti-fracture efficacy of 
strontium ranelate in postmenopausal women with osteoporosis) 
who had available blood samples at baseline and after 3, 6, 12, 
24 and 36 months. Differences over time in biochemical markers 
level between the strontium ranelate group and the placebo group 
were assessed by analysis of variance with baseline biochemical 
marker level as covariate.
Results: Mean (SD) age of the study population was 76.7 (5.0) 
years with a body mass index of 25.5 (4.0). Median (min-max) 
baseline value of OPG was 51.5 (1.36 – 18.99) pmol/L. At baseline, 
no significant differences were observed between the strontium 
ranelate group and the placebo group for demographic character-
istics and biochemical markers levels. At the third month of ther-
apy, the serum concentration of OPG was higher in the strontium 
ranelate group than in the placebo group, with a mean (SD) 0.15 
(0.03) pmol/L (2.6±) difference between groups (p<0.001), and 
this difference persisted at each evaluation during the three years 
(all p<0.001). After 3 years, a mean (SD) 0.24 (0.05) pmol/L (3.7±) 
difference between the two groups (p<0.001) was observed. The 
levels of OPG observed in this study remain in normal ranges.
Conclusions: These results are consistent with the involvement 
of the OPG/RANKL system in the decrease in osteoclast differ-
entiation induced by strontium ranelate in postmenopausal os-
teoporotic women.

Disclosure of Interest: J. Collette Grant / Research Support from: 
Centralized analyses, O. Bruyere Consultant / Speaker’s bureau 
/ Advisory activities with: Scientific advise, M. Vanoverberghe: 
None Declared, J. Reginster Consultant / Speaker’s bureau / Advi-
sory activities with: Scientific advise

P737 - LONG-TERM EFFECT OF STRONTIUM RANELATE 
ON SERUM C-TERMINAL PROPEPTIDE OF TYPE I  
PROCOLLAGEN (PICP) AND URINE CROSS-LINKED  
N-TELOPEPTIDE (U-NTX) IN WOMEN WITH  
POSTMENOPAUSAL OSTEOPOROSIS
O. Bruyere 1,*, J. Collette 2, J. Reginster 1

1Department of Public Health, 2Service Chimie Medicale, Uni-
versity of Liège, Sart Tilman, Belgium

Aims: Previous clinical findings reported the increase of bone-
specific alkaline phosphatase (BALP) level and the decrease of 
cross-linked C-telopeptides (S-CTX) level in strontium ranelate-
treated osteoporotic women compared to patients receiving pla-
cebo. 

The objective of the present study is to assess the effect of stron-
tium ranelate on serum C-terminal propeptide of type I procol-
lagen (PICP), a marker of bone formation, and urine cross-linked 
N-telopeptide of type I collagen (U-NTX), a marker of bone re-
sorption, in women with postmenopausal osteoporosis.
Methods: PICP was assessed (RIA, Orion Diagnostica) and U-
NTX was assessed (OsteomarkÒ ELISA) in the TROPOS study, 
a randomised placebo-controlled trial that assessed the anti-frac-
ture efficacy of strontium ranelate in postmenopausal women 
with osteoporosis. All markers were measured at baseline and af-

ter 3, 6, 12, 24 and 36 months. Differences over time in biochemi-
cal markers levels between the strontium ranelate group and the 
placebo group were assessed by analysis of variance with baseline 
biochemical markers levels as covariate.
Results: Mean (SD) age of the study population was 76.7 (5.0) 
years with a body mass index of 25.5 (4.0) Median (min-max) 
baseline values were 129.4 (48.5 – 1837.4) ng/mL for PICP and 
51.2 (3.9 – 473.4) nmol BCE/mmol creatinine for U-NTX. At 
baseline, no significant differences were observed between the 
strontium ranelate group and the placebo group for demograph-
ic characteristics and biochemical markers levels. At the third 
month of therapy, the serum concentration of PICP was higher 
in the strontium ranelate group than in the placebo group, with 
a mean (SD) 9.20 (1.07) ng/mL (6.6±) difference between groups 
(p<0.001), and this difference persisted at each evaluation dur-
ing the three years (all p<0.01). The concentration of U-NTX was 
lower in the strontium ranelate group than in the placebo group 
at month 3, with a mean (SD) 5.00 (0.68) nmol BCE/mmol creati-
nine (8.9±) difference between the two groups (p<0.001), and at 
each subsequent evaluation during the three years (all p<0.001).
Conclusions: These results confirm the dual mode of action of 
strontium ranelate with an increase of bone formation and a de-
crease of bone resorption, compared to placebo.

Disclosure of Interest: O. Bruyere Consultant / Speaker’s bureau 
/ Advisory activities with: Scientific advise, J. Collette Grant / Re-
search Support from: Centralized analyses, J. Reginster Consult-
ant / Speaker’s bureau / Advisory activities with: Scientific advise

P738 - INFLUENCE OF STRONTIUM IONS ON ADIPOSE 
STEM CELLS
G. Zimmer 1,*, K. Gorna 1, S. Wolbank 2, H. Redl 2, H. Gulle 1, J. J. 
Barry 1, A. Goppelt 1, A. Goessl 1

1Baxter Innovations GmbH, 2Ludwig Boltzman Institute for clini-
cal and experimental Traumatology, Vienna, Austria

Aims: Strontium received attention as bone forming agent during 
the last decades, but it’s mechanism of action still needs to be elu-
cidated. We investigated the influence of Calcium (Ca) and Stron-
tium (Sr) ions in different ratios on adipose stem cells (ASCs) to 
identify the potential of Sr to induce and/or differentiate ASCs 
into osteoblast precursor cells.
Methods: Sr containing apatite-like materials were used to con-
dition cell culture medium so that it contained different ratios 
of Ca/Sr ions. Unconditioned medium and osteogenic medium 
(containing L-ascorbic acid, DXAmethasone and β-glycerol phos-
phate) were used as control. ASCs were incubated with the con-
ditioned and control media at 37°C and 5% CO2. The metabolic 
status of the cells was analyzed by mitochondrial activity assay, an 
indirect alkaline phosphatase (ALP) assay and a mineralization 
quantification assay (Alizarin Red S staining and destaining). The 
absolute cell number was also determined. On days 5,7,10,12 and 
14 measurements were made, and the results were compared to 
data obtained from ASCs incubated with osteogenic medium.
Results: Preliminary data show that the normalized mitochon-
drial activity of cells incubated with conditioned Sr containing 
media was clearly higher compared to positive control cells (os-
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teogenic ctrl). Sr ions clearly increased the mineral deposit of 
cells from day 7 of culture on, but this mineralization does not go 
hand in hand with increased ALP levels. ALP levels were rather 
lowered in cells grown in conditioned media.

Conclusions: In our model Sr conditioned media increased the 
cell mitochondrial activity and showed an increased response in 
a mineralization assay. Since these data do not correspond with 
ALP levels further experiments are necessary to elucidate the 
mode of action of Sr containing apatite-like materials.

Disclosure of Interest: None Declared

P739 - EXPANDING THE DIAGNOSIS AND THERAPEUTIC 
HORIZON OF OSTEOPOROSIS IN ANKYLOSING  
SPONDYLITIS MALE PATIENTS
C. Ancuta 1,*, E. Ancuta 2, C. Iordache 1, R. Chirieac 1

1GR.T.Popa University of Medicine and Pharmacy, 2Research De-
partment, Cuza-Voda hospital, Iasi, Romania

Aims: Recent insights in basic bone science have emerged in new 
definition of immune mechanisms for both Ankylosing Spondyli-
tis (AS) and osteoporosis (OP); moreover decreased bone mineral 
density (BMD) in AS is thought to be multi-factorial. Main objec-
tives were (i) to establish the prevalence of OP and related-frac-
tures, (ii) to define the most reliable BMD assessment method, 
(iii) to evaluate effects of anti-TNFs on BMD and bone turnover 
biomarkers in male with AS.
Methods: 25 consecutive male AS patients (modified New-York 
criteria) were enrolled in a prospective 12 months observational 
study. All AS were assessed according to a standard protocol in-
cluding: (i) AS (activity - BASDAI, functional scores - BASFI), 
OP-related parameters (BMD by central and peripheral DXA; 
bone turnover biomarkers – alkaline phosphatase, osteocalcin - 
ELISA, β-CrossLaps - ECLIA), hormonal profile (25OHD3, PTH 
and testosterone) at baseline and after 12 months of anti-TNFs. 
Statistical analysis was done in SPSS-12 (descriptive, non-para-
metric tests), p<0.05. 
Results: 80% of AS presented at baseline with decreased lumbar 
spine and hip BMD, either OP or osteopenia. Statistically sig-
nificant correlations have been reported at baseline between dis-
ease activity and BMD (r1=-0.76, p<0.05), osteocalcin (r2=0.69, 
p<0.05) and β-CrossLaps level (r3=-0.72, p<0.05) . Moreover, 
anti-TNFs have resulted in significant increase in BMD after 12 
months (p<0.05). 
Conclusions: optimal diagnostic and therapeutic algorithm of 
osteoporosis in male with AS could result in a better control of 
both activity and functional impairment. 

Disclosure of Interest: None Declared

P740 - SYSTEMIC MASTOCYTOSIS AS A CAUSE OF  
SEVERE OSTEOPOROSIS IN A YOUNG WOMAN (CASE 
REPORT)
C. Liakou 1,*, G. Trovas 2, E. Terpos 3, E. Karadimas 4, K. Lampro-
poulou-Adamidou 4, I. Stathopoulos 4, G. Michas 4, N. Papaioan-
nou 4 and Laboratory for the research of Musculoskeletal System 
“Th. Garofalidis”, KAT Hospital, University of Athens School of 
Medicine, Athens
1Laboratory for the research of Musculoskeletal System “Th.Ga-
rofalidis”, KAT Hospital, 2Laboratory for the Research of Mus-
culoskeletal System “Th.Garofalidis”, KAT Hospital, 3Department 
of clinical Therapeutics, 4Laboratory for the research of Muscu-
loskeletal System “Th. Garofalidis”, KAT Hospital, University of 
Athens School of Medicine, Athens, Greece

Aims: We report a case of a 46-year old female suffering 
from a five year premenopausal osteoporosis due to systemic 
mastocytosis(SM).
Methods: The only clinical symptom was severe back pain and 
restricted spinal movements resulting from the existing vertebral 
compression fractures. There were not any skin lesions. Because 
of the severity of the case, non response to the so far administered 
treatment and the premenopausal initiation of her osteoporosis a 
further investigation for an underlying cause was accomplished.
Results: Laboratory evaluations excluded metabolic or endocrino-
logical abnormalities. Urinary excretion of N-methylhistamine 
was elevated (356 ug/g creatinine, normal range 30-200), and se-
rum tryptase (a marker for mast cell activation) level was slightly 
elevated (12.8 μg/l, normal<11.4 μg/l). The c-kit Asp816Val so-
matic activating mutation associated with SM was not detected 
in the patient. A diagnostic bone marrow biopsy specimen was 
done, after which tryptase immunohistochemistry (anti-CD117, 
anti-CD25, anti-CD2) confirmed the presence of mast cell infil-
trates forming small aggregates. Within these infiltrates of >15 
mast cells (major SM criterion), a significant percentage of the 
mast cells showed prominent spindling (minor criterion). Thus, 
the diagnostic criteria for SM were fulfilled and the diagnosis was 
confirmed. There was no evidence for an associated non-mast cell 
lineage hematological malignancy.
Conclusions: In conclusion, we report a case of severe osteoporo-
sis as a manifestation of systemic mastocytosis which should be 
suspected even when there are not skin abnormalities and when 
there is suspicion of secondary osteoporosis. Serum tryptase and 
urine histamine metabolites should be measured in order to fa-
cilitate the diagnosis, and then a bone marrow biopsy should be 
considered. Systemic mastocytosis should be included in the dif-
ferential diagnosis due to its significant morbidity and the helpful 
treatment options.

Disclosure of Interest: None Declared
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P741 - STUDY THE BONE MINERAL DENSITY AND THE 
BIOCHEMICAL MARKERS OF BONE TURNOVER IN  
HYPOGONADISM HYPERGONADOTROPH
I. Bistriceanu 1,*, M. Preda 1, M. Bistriceanu 2, L. Putinelu 3, S. 
Bondari 4, A. Covei 1, D. Bondari 5

1Department of Endocrinology, Emergency Hospital, 2Depart-
ment of Endocrinology, 4Department of Radiology, 5Department 
of Psychiatry, University of Medicine and Pharmacy, Craiova, 
3Department Of Geriatry, Chronics Affections and Geriatric 
Hospital’s, Stefanesti, Romania

Aims: Hypergonadotroph hypogonadism cases include gonadal 
disgenesis (Turner syndrome female, Klinefelter syndrome) and 
premature ovarian failure (poor ovaries). Gonadal disgenesias 
means perturbation of entire body function, but the main dam-
aged process is sexualization. The absence or the deficit of oes-
trogens, progesterone or androgens, will lead to hypogonadal 
sexoidoprive osteoporosis. The premature ovarian failure (the 
poor ovaries’ syndrome) is characterized by the ovaries’ failure to 
normally sexualize, due to a poor sexooidogenetic follicular set 
(low gonocyte population).The dysfunction of the ovarian hor-
mones controlling the bone homeostasis alters the bone forma-
tion/resorption ratio, leading to reduced bone mass and onset of 
osteoporosis.
Methods: We studied 16 cases of gonadal disgenesis (Turner syn-
drome women-11 cases, Klinefelter syndrome-5 cases and pre-
mature ovarian failure-35 cases). Bone mineral density (BMD) 
was assessed by dual X-ray absorption (DXA). As biochemical 
markers of bone turnover we assessed: serum CrossLaps and os-
teocalcin by means of ELISA method.
Results: Osteoporosis was confirmed by DXA at: 8 cases with 
Turner syndrome female, 4 cases with Klinefelter syndrome and 
18 cases with premature ovarian failure. In cases with osteoporo-
sis d osteocalcin and CrossLaps values are comparable to post-
menopausal women, ranging 28,6-113,5 ng / ml Osteocalcin and 
0,178-1,83 ng / ml for CrossLaps. 
Conclusions: a) Early diagnosis of gonadal disgenesis is a must 
for initiating treatment to increase bone mass and reduce fracture 
incidence, 

b) In premature ovarian failure, evaluation of biochemical 
markers of bone turnover must be done regularly (2 times year) 
so as to identify patients who lose bone rapidly and head to in-
creased risk of osteoporosis,

c) therapeutic solution for all hypergonadotrop hypogonad-
ism cases associates oestro-progestive/androgenic substitution 
with specific drugs for bone remineralization (bisphosphonates, 
calcium products and vitamin D derivates).

Disclosure of Interest: None Declared

P742 - BONE MICROARCHITECTURE AND DEGREE OF 
SECONDARY MINERALIZATION ARE DRAMATICALLY 
IMPAIRED IN RENAL OSTEODYSTROPHY BUT DO NOT 
PREDICT BONE FRAGILITY: A SYNCHROTRON  
RADIATION MICROTOMOGRAPHY AND FINITE  
ELEMENTS ANALYSIS
F. Mac-Way 1, 2,*, F. Peyrin 3, B. Van Rietbergen 4, C. Olivier 3, N. 
Laroche 2, A. Fournier 5, L. Vico 2, M. Lafage-Proust 2

1Nephrology, Hotel-Dieu de Québec, Quebec, Canada, 2Univer-
sité de Lyon-INSERM-U890, St-Etienne, 3INSERM U 630; CNRS 
UMR 5220; INSA; ESRF, Lyon-Grenoble, 5Nephrology, CHU, 
Amiens, France, 4Biomedical Engineering, Eindhoven University 
of Technology, Eindhoven, Netherlands

Aims: Stage 5 Chronic Kidney Disease (CKD5) increases bone fra-
gility whose pathophysiological mechanisms are likely different from 
those of primary osteoporosis (OP). Bone strength depends on Bone 
Volume, microarchitecture and on Degree of secondary Mineraliza-
tion (DMB), all parameters directly influenced by the level of bone 
turnover. We hypothesized that CKD5 would affect these parameters 
according to the underlying histological bone disease.
Methods: Iliac crest bone biopsies were obtained from 16 OP pa-
tients without renal disease and 30 hemodialyzed patients (mean 
age 55±18). The bone samples were imaged at high spatial reso-
lution (voxel size:10µm) using Synchrotron Radiation Microtom-
ography (ESRF, Grenoble, France) for quantification of microar-
chitecture parameters and mean DMB (g/cm3) in both trabecular 
(Tb) and cortical (Ct) envelopes. Bone samples were then analyzed 
by quantitative histomorphometry and classified into secondary 
hyperparathyroidism (HPT, n=15), adynamic bone disease (ABD, 
n=8), mixed lesions (n=5) or normal turnover (n=2) based on 
the Bone Formation Rate (BFR/BS) and primary mineralization 
parameters (Osteoid Volume/Thickness and Mineralization Lag 
Time). Finite Elements Analysis (FEA) was used to compare bone 
mechanical properties of OP and CKD5 patients. Finally, correla-
tions between FEA and bone structural parameters were analyzed.
Results: We found a negative relationship between DMB and BFR 
for both Ct and Tb envelopes (r2=0.46, p<0.001). DMB values in 
OP patients were significantly lower than ABD but higher than 
HPT values (Ct DMB: 0.87±0.01 vs. 0.91±0.01 and 0.82±0.01, 
respectively, p<0.01) and much less scattered than in CKD5. Ct 
microarchitecture parameters were significantly different be-
tween HPT and ABD while those of Tb microarchitecture were 
not. Unlike in the OP group, neither bone structural parameters 
nor DMB in CKD5 patients correlated with bone mechanical 
properties evaluated with FEA.
Conclusions: CKD5 dramatically affected DMB, HPT bone being 
hypo mineralized and ABD bone hyper mineralized, as compared 
to primary OP. Unexpectedly, microarchitectural parameters in 
HPT were not different from those in ABD but were globally 
more deteriorated than in OP patients. Bone volume, microarchi-
tecture and DMB did not predict bone fragility in CKD5 patients, 
confirming our hypothesis that the mechanisms underlying bone 
fragility in CKD5 are different from those of primary OP.
Acknowledgement: Dr Mac-Way received a post-doctoral fel-
lowship grant from the Kidney Foundation of Canada
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P743 - COMPARISON FUNCTIONING QUALITY OF LIFE 
OF PATIENTS WITH OSTEOARTHRITIS OF HIP AND OF 
POLYARTHRITIS RHEUMATOID
C. Cseppento 1,*, M. Cevei 1, S. Bengbu 1, C. Avram 1, L. Lazăr 1, 
F. Cioara 1

1Balneophysiokynetotherapy and Rehabilitation Dept, University 
of Oradea, Faculty of Medicine and Pharmacy, Oradea, Romania

Aims: In chronic rheumatic diseases, traditional epidemiological 
measures of disease outcome reflect only the physical dimension 
of the disease and neglect the mental and social aspects. In recent 
years, there has been a great interest in quality of life measures 
that reflect physical, mental and social, dimensions together. This 
study was designed to compare quality of life status of patients 
with rheumatoid arthritis and osteoarthritis.
Methods: For this purpose, Arthritis Impact Measurement Scales 
health Status Questionnaire (AIMS) was evaluated in 140 sub-
jects: 23 with coxita of polyarthritis rheumatoid and 117 with os-
teoarthritis of hip. Quality of life was assessed using the 9 differ-
ent subscales of AIMS. The mean age of patients with rheumatoid 
arthritis was 62,0±7,5 years (range 39-82), while the mean age of 
patients with osteoarthritis was 62,7±7,3 ani years (range 25-82). 
The results point out that among these two patient groups, those 
with rheumatoid arthritis suffer greater impact on the quality of 
life . The original AIMS questionnaire contained 45 items grouped 
into 9 scales.  Statistical analysis: Differences between the patients 
with rheumatoid arthritis and osteoarthritis of all assessed vari-
ables were examined by using the ANOVA test.
Results: The mean scores for rheumatoid arthritis and osteoar-
thritis subjects differed substantially except for the expected 
poorer scores functional disability levels and work in the oste-
oarthritis group. 
Conclusions: RA of OA this quality of life  study showed that  
depends on gender, age and clinical variables.

Disclosure of Interest: None Declared

P744 - ZOLEDRONIC ACID INCREASES BMD IN PRIMARY 
HYPERPARATHYROIDISM
W. Misiorowski 1,*, W. Zgliczynski 1

1Endocrinology Dept., Medical Centre for Postgraduate Educa-
tion, Warsaw, Poland

Aims: Primary hyperparathyroidism (PHPT) is often associated 
with reduced bone mineral density (BMD). An open-labeled, 
prospective trial was conducted to determine whether zoledronic 
acid (ZOL) 5 mg, given annually as a 15-min iv infusion in 100 ml 
0.9% NaCl, maintains or improves BMD in patients with PHPT.
Methods: Seven patients had symptomatic PHPT and met surgi-
cal guidelines however refused surgery, and twelve patients had 
mild PHPT, asymptomatic except low BMD. The primary out-
come index, BMD, was measured at the lumbar spine (LS) and 
femoral neck (FN) after 6 and 12 months by dual-energy x-ray 
absorptiometry. Serum calcium, phosphorous and PTH, and uri-
nary calcium excretion were monitored every 3 months.
Results: Treatment with zoledronic acid was associated with a sig-
nificant (5.3±0.4%; p<0.01) increase in LS BMD after 12 months 

in comparison with baseline. FN BMD increased significantly at 
12 months with ZOL by 2.5%±0.7 (p<0.01) from baseline. Serum 
calcium, phosphorus and PTH, and urine calcium excretion did 
not change significantly with ZOL therapy.
Conclusions: In PHPT, zoledronic acid 5 mg iv. significantly in-
creases BMD at the LS and FN at 12 months from baseline values 
with stable serum calcium and PTH levels. Zoledronic acid may 
be a useful alternative to parathyroidectomy in PHPT among 
those with low BMD, who are candidates for surgery but either 
decline or for whom surgery is contraindicated.

Disclosure of Interest: None Declared

P745 - STUDYING THE DIFFERENCES IN THE FOREARM 
BONE MINERALIZATION OF PATIENTS WITH  
HEMIPLEGIA AFTER STROKE
G. E. Mologhianu 1, 2,* and A. S. Nica, D.Dimulescu, A. Murgu, G. 
Chiriti, D. Moldoveanu, I. Bucur, A. Drosu, E. Mavrodin, 
1Rehabilitation, University of Medicine “ Carol Davila”, 2Reha-
bilitation, National Institute of Physical Medicine and Rehabilita-
tion, Bucharest, Romania

Aims: The data in the existing literature describes the existence of 
bone demineralization of the plaegic limbs, due on the one hand 
to the lack of mobility and on the other hand to the onset of local-
ized osteoporosis as part of the Complex Regional Pain Syndrome 
Type I, common among hemiplegic patients(shoulder-hand syn-
drome Steinbroker) .The purpose of the study is the observation 
of differences in the forearm bone mineralization compared to 
the healthy limb of stroke patients.
Methods: We aimed to do a prospective study on subjects admit-
ted to the National Institute of Physical Medicine and Rehabilita-
tion, III-rd Clinical Department, with hemiplegia after ischemic 
or hemorrhagic stroke, included on the basis of clinical criteria, 
after obtaining an informed consent. The study included 20 pa-
tients, males, with stroke, occurred more than one year earlier, 
with sechelar motor deficit, with an average age of over 60 years, 
hospitalized in the III-rd Clinic of Rehabilitation, between Febru-
ary and September of 2009. All patients were examined clinically 
and by the osteodensitometric DXA method in both forearms.
Results: It was found that differences arise between limbs evalu-
ated by bone mineral density, expressed in g / cm ² and T-score 
(DXA method). The decrease in the affected forearm was found 
to be statistically significant, in correlation with the duration of 
the motor deficit.
Conclusions: The following study confirms pre-existing research 
data, according to which, one of the redoubtable complications 
of a patient with hemiplegia is segmental osteoporosis, due to the 
lack of mobility, with clinical and therapeutic consequences that 
are needed to be taken in account. The need for periodic clinical 
and paraclinical evaluation of hemiplegia patients is evident, in 
order to follow their evolution after the staged and individualized 
rehabilitation programs.
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P746 - BONE MINERAL DENSITY PROFILE IN MALE  
PATIENTS WITH ANKYLOSING SPONDYLITIS UNDER 
BIOLOGICAL THERAPY
A. Musetescu 1,*, P. Ciurea 1, A. Rosu 1, A. Barbulescu 1, E. Belu 1, 
F. Vreju 1, I. Gofita 1, R. Musetescu 1

1Rheumatology, University of Medicine and Pharmacy Craiova, 
Craiova, Romania

Aims: The decrease in bone mineral density (BMD) in ankylosing 
spondylitis (AS) patients is due to disease activity – inflamma-
tion, age, disease duration, weight and medication. To this point, 
BMD profile in men with AS undergoing biological therapy was 
insufficiently profiled. The aim of the study was to assess the BMD 
using DXA performed at the hip level in male patients with AS 
at baseline and repeated at 24 months of biological therapy with 
TNFα blockers and to identify possible correlations with disease 
activity and other risk factors.
Methods: The study group included 32 male patients with AS, 
mean age 48±2.2 years, mean disease duration of 6.8±1.2 and 
a mean BASDAI of 7.8±0.6 at baseline. Anti-TNF therapy was 
started (14 patients etanercept, 10 patients adalimumab and 8 
patients infliximab), none of the patients received DMARDS or 
glucocorticoids from this moment. BMD was evaluated at the hip 
level at baseline and after 24 months of therapy.
Results: At baseline low values of mean BMD were associated 
with longer disease duration, higher BASDAI values, low weight 
and smoking status, while the pattern of axial or peripheral in-
volvement had no influence on BMD values. At 24 months of 
treatment with TNFα blockers we found a significant increase in 
mean BMD (p<0.05) at the hip level well correlated with signifi-
cant decrease in mean BASDAI value (p<0.05).
Conclusions: BMD profile in AS in men is linked to the degree 
of disease activity, as well as to the presence of risk factors such as 
disease duration, low BMI, smoking, with TNFα blockers having 
a favorable impact on disease activity and BMD. In this respect 
we suggest the importance of DXA monitoring in men with active 
AS, especially in smokers.
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P747 - POST PARTAL OSTEOPOROSIS ASSOCIATED 
WITH PREGNANCY AND LACTATION – CASE REPORT
M. Panajotovik Radevska 1,*, N. Nasteska 1, Z. Ardzelieva 1

1DXA Department, Prama Medika, Skopje, The Former Yugoslav 
Republic of Macedonia

Aims: To represent a patient with osteoporosis that is a result of 
pregnancy and lactation in which we found a loss of BMD by con-
veying densitometry.
Methods: Patient 24 years of age, mother of a 15 month old child, 
with a normal and regular menstrual cycle. No information of 
use of meds that elevate the risk for osteoporosis. The patient has 
a family member, her mother that has a repeated fracture of fore-
arm. Patient’s body-weight 51kg and height 147.8cm (in two year 
the patient lost 10 cm in height). She nursed a total of 8 months 
and there is a report of a reduced intake of calcium through food. 
She is a non-smoker, does not consume alcohol and is physically 

active. Reason for consult: Pain and curvature in the thoracic 
spine, bone and joints pain. DXA examination was done on the 
lumber spine L1-L4 and to both femurs (Lunar DPX-Pro).
Results: On the first DXA examination the results were: L1-L4 
with BMD 0.725g/cm2 and Z-score -3.3 SD, Left femur total with 
BMD 0.725g/cm2 and Z-score -2.0 SD, Right femur total with BMD 
0.693g/cm2 and Z-score -2.3 SD. Laboratory tests:Ca+1.14mmol/
l, (osteocalcin, calcitonin, PTH, pirilinks D, ALP, 24h calciuria 
all were normal). Patient was treated with Ca 1000mg daily, Vit.
D 800 IU daily and advised for adequate intake of food rich with 
Ca and Vit.D and regular physically activity. After two years DXA 
examination results were: L1-L4 with BMD 0.957g/cm2 and Z-
score -1.6 SD, Left femur total with BMD 0.783g/cm2 and Z-score 
-1.6 SD, Right femur total with BMD 0.748g/cm2 and Z-score -2.1 
SD.
Conclusions: Post partial osteoporosis is a rear complication of 
pregnancy that appears in the third trimester and post partum 
and after lactation with a tendency to be temporary and not to 
repeat it’s self. After treatment the BMD does not reach normal 
values for related age.
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P748 - KLINEFELTER’S SYNDROME AND THE  
INCREASED RISK OF OSTEOPOROSIS – CASE REPORT
N. Nasteska 1,*, M. Panajotovik Radevska 1

1DXA Department, Prama Medika, Skopje, The Former Yugoslav 
Republic of Macedonia

Aims: The aim of this study is to portray a case of a patient with 
Klinefelter’s Syndrome, where by conveying densitometry, we 
proved that there was a loss of BMD (age-matched osteoporosis) 
by following the results with therapy after 6 and 18 months.
Methods: Patient at the age of 44 with height/weight 194,5cm/
90kg accordingly. Due to thrombocytopenia, the patient has been 
treated with 5mg of corticosteroids, for more than 8 months and 
this is why the patient was sent to the osteoporosis clinic. Due to 
DXA analysis(Lunar DPX-Pro) and the anamnestic fact that the 
patient was married for 3 years and had no children, lab analysis 
were made.
Results: DXA results at first doctor’s check: total L1-L4 with BMD 
0,862g/cm2 and Z-score -3,0 SD, Right femur total with BMD 
0.744g/cm2 and Z-score -2,6 SD and Left femur total with BMD 
0.723g/cm2 and Z-score -2,8 SD and testosterone level lower than 
0.069mm/l. After six month therapy with amp.Testosteron and 
tabl.Ca 1000mg+Vit.D 800IU following results were archived: to-
tal L1-L4 with BMD 0,889g/cm2 and Z-score -2,8 SD, Right femur 
total with BMD 0.746g/cm2 and Z-score -2,6 SD and Left femur 
total with BMD 0.732g/cm2 and Z-score -2,6 SD and testosterone 
level lower than 0.21mm/l .At the second check that took place 
after 12 months with identical therapy, the following results were 
established: total L1-L4 with BMD 0.934g/cm2 and Z-score -2.8 
SD, Right femur total with BMD 0.772g/cm2 and Z-score -2,4 SD 
and Left femur total with BMD 0.766g/cm2 and Z-score -2,5 SD 
and testosterone level lower than 0.32mm/l.
Conclusions: The level of risk for osteoporosis at male patients 
with Klinefelter’s syndrome is similar to the risk of osteoporosis 
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at women patients. By administering androgens, only the signs of 
hypogonadism can be improved, and by administering Calcium 
and Vitamin D, the risk for osteoporosis and osteoporotic frac-
tures is diminished.

Disclosure of Interest: None Declared

P749 - EVALUATION OF BONE MINERAL DENSITY IN 
THE LUMBAR SPINE AND FEMORAL NECK IN  
RHEUMATOID ARTHRITIS AND GOUT PATIENTS WITH 
GLUCOCORTICOID TREATMENT
L. T. N. Nguyen 1,*, N. V. Nguyen 1, N. T. Nguyen 1

1Rheumatology, Bachmai Hospital, Hanoi, Vietnam

Aims: The objective of this study was to determine bone mineral 
density (BMD) and prevalence of osteoporosis in lumbar spine 
and femoral neck of rheumatoid arthritis and gout patients with 
glucocorticoid treatment.
Methods: This was a cross-sectional and prospective study. 
Subjects: The study consisted of 232 patients with rheumatoid ar-
thritis or gout treated in the Department of Rheumatology, Bach 
Mai Hospital from October 2007 to October 2008, including 118 
patients with glucocorticoid treatment and 114 age, disease and 
disease duration-matched control subjects who had never used 
glucocorticoid.
Results: In the glucocorticoid group, the mean BMD and the 
rate of osteoporosis in the spine was 0.696±0.164 and 64.4%, re-
spectively; and in the femoral neck was 0.639±0.145 and 59.3%, 
respectively. The glucocorticoid group had an osteoporosis risk 
of 4.44 fold (in the spine) and 9.62 fold (in the femoral neck) 
higher than the control group (p<0.001). Patients with rheuma-
toid arthritis had a higher rate of osteoporosis than gout patients 
(p<0.05).
Conclusions: at both sites of measurement, the mean BMD in 
the glucocorticoid group is significantly lower than in the control 
group (p<0.001) and rheumatoid arthritis patients are more likely 
than gout patients to develop osteoporosis (p<0.05).
References: 1. Cortet B et al, Clin Exper Rheum 2000;18:683; 2. 
Delmas PD (1999) “Glucocorticoid induced osteoporosis”, The 
second international training course on osteoporosis for indus-
try, specialists and general practitioners. Pathophysiology of os-
teoporosis and bone disease, 1-2, pp. 1530-1600; 3. Nordin BEC 
et al, J Clin Endocrinol Metab 1990;70:83; 4. Saag KG et al, NEJM 
1998;399:292; 5. Sinigaglia L et al, J Rheumat 2000;27:2582. 
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P750 - RELATION BETWEEN SECONDARY  
OSTEOPOROSIS AND PERIODONTITIS 
S. G. Oz 1,*, M. D. Tanriover 1, A. Kilicarslan 1, E. Ercan 2, G. Gun-
cu 2, T. Sozen 1

1Department of Internal Medicine, Hacettepe University Faculty 
of Medicine, 2Department of Periodontology, Hacettepe Univer-
sity Faculty of Dentistry, Ankara, Turkey

Aims: There is increasing evidence on the association of oste-
oporosis with the onset and progression of periodontal disease in 
humans. The aim of this study was to evaluate the dental clinical 
findings of patients with secondary osteoporosis.
Methods: Thirteen patients with secondary osteoporosis who 
have not received treatment, and 26 age matched control subjects, 
seen in the outpatient clinic between December 2005 and January 
2010 were included. Bone mineral density, serum calcium, phos-
phate, creatinine, alkaline phosphatase, bone specific alkaline 
phosphatase, free T3-T4, TSH, 25-hydroxy vitamin D, parathor-
mone, type 1 collagen propeptide, type-1 collagen carboxytermi-
nal telopeptide, osteocalcin levels and urine deoxypyridinoline, 
daily calcium and phosphate excretion were measured. For the 
periodontal assessment; plaque index, gingival index, probing 
pocket depth, attachment level, bleeding time, tooth number 
measurements were evaluated.
Results: The patients with secondary osteoporosis consisted 
of 2 men and 11 women aged 18-43, mean age 31.0±8.7 yr and 
the control group consisted of 26 women aged 18-46, mean age 
35.3±7.5 yr. The body mass index of the subjects in the control 
group were significantly higher than those of the osteoporotic 
patients (P= 0.004). Bone specific alkaline phosphatase, type-1 
collagen carboxyterminal telopeptide and daily phosphate excre-
tion were higher in the osteoporotic group (P= 0.0001, P= 0.016, 
P= 0.019 respectively). Also, the plaque index, gingival index and 
bleeding time were higher in the osteoporotic patients (P= 0.007, 
P= 0.015, P= 0.0001 respectively). 
Conclusions: The results of this study support an association of 
secondary osteoporosis with periodontal disease. Hormones, he-
redity, and other host factors may influence both periodontal dis-
ease and osteoporosis incidence and severity. Understanding the 
association between these diseases and the mechanisms underly-
ing those associations will aid health professionals in prevention, 
diagnosis and treatment of them.

Disclosure of Interest: None Declared

P751 - BONE MINERAL DENSITY IN YOUNG MALE  
PATIENTS WITH POSTOPERATIVE  
HYPOPARATHYROIDISM AFTER THYROIDECTOMY
H. Ramanau 1, E. Rudenka 2,*

1Endocrinology, Republican Research Center for Radiation Med-
icine, Gomel, 2Rhumatology, Belarusian Medical Academy for 
Postgraduate Education, Minsk, Belarus

Aims: This article aims represents the results of the research in 
the features of bone mineral density (BMD) in young men who 
had thyroidectomy because of thyroid cancer with postoperative 
hypoparathyroidism.
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Methods: There were 86 young male patients at the age of 20-38 
years old in the research group. All the patients had thyroidec-
tomy because of differentiated thyroid cancer when they were 7-
33 years old. The measurements of BMD were done in the lumbar 
spine (LS), femoral neck (FN) and one-third radius (R) by DXA 
(Lunar Prodigy, GE, USA). The evaluation of parathyroid glands 
functioning was proved by the testing of calcium and parathyroid 
hormone levels (PTH). The statistical analyses were conducted by 
SAS 9.3.1.program.
Results: 11 patients were included into the group of patients with 
postoperative hypoparathyroidism (PTH=10,2 (2,0-18,9) ng/ml, 
Ca=2,04 (1,94-2,24) mmol/l). 75 patients were included into the 
group of patients with normal function of parathyroid glands 
(PTH=25,0 (16,6-34,7) ng/ml, Ca=2,31 (2,26-2,40)) mmol/l, 
p<0,05). When we compared BMD in different sites, we discov-
ered much higher figures in the group of patients with postop-
erative hypoparathyroidism in LS and FN (LS=1,383±0,045 vs. 
1,248±0,018 g/cm2, p=0,011; FN=1,259±0,057 vs. 1,132±0,017 
g/cm2, p=0,002; R=0,950±0,021 vs. 0,954±0,009 g/cm2, p=0,643). 
To examine the influence of calcium and vitamin D3 supplemen-
tation over the BMD, we divided all our patients into 2 groups 
depending on the amount of calcium intake: a group of patients 
who took not more than 500 mg of calcium a day and a group of 
patients who took more than 500 mg of calcium a day. At the end 
of the research, the results showed no statistically significant dif-
ference in BMD in these groups.
Conclusions: Young men with postoperative hypoparathyroidism 
have higher results of BMD in comparison with the patients with 
normal level of PTH. It can be explained by the features of bone 
metabolism in the period of forming the peak bone mass with 
parathyroid hormone deficiency. This process is also influenced 
by the need of constant intake of calcium and vitamin D3, which 
are vital for maintaining a normal range of calcium in the blood.

Disclosure of Interest: None Declared

P752 - FETAL ORIGINS OF OSTEOPOROSIS
L. G. Ramavat 1,*

1Ahmadi Hospital, Kuwait Oil Company, Ahmadi, Kuwait

Aims: To correlate vitamin D deficiency Rickets with Osteoporo-
sis.
Methods: Majority of women are given calcium with vitamin D 
during antenatal period. in spite of this, women give birth to the 
babies born with vitamin D deficiency rickets. These children 
grow up to suffer from osteoporosis later in life. Both of these 
deficiency diseases have osteopenia and both can be treated with 
calcium and vitamin D, even though vitamin D deficiency rickets 
is seen in children and osteoporosis in elderly. The etiology of 
both is same. However, in my study the full term, normal new-
borns (< 2.5 kg) had rickety rosary and low 25 (OH) D at birth 
suggestive of vitamin D deficiency rickets apart from premature, 
low birth weight, small for dates, twins etc. All the newborns in 
the study were treated with one α drops and were followed for 
six month to two years. To prevent vitamin D deficiency rickets 
at birth in children and osteoporosis in adults, all have to take 
supplementary calcium with vitamin D, throughout their lives, 

besides exposure to sunlight and exercise, change in life style and 
taking vitamin D with calcium rich diet. The daily requirement 
of vitamin D can be increased to 1000-1200 mg from the present 
400 mg.
Results: 75 newborns out of 858 full term, normal delivery and 
weighing more than 2.5 kg were born with rachitic rosary. 25-
hydroxycholecaciferol was lower than normal in 56 newborns 
(mean: 12.5; range: 3-22 nmol/L) and normal (>25nmol/L). Cal-
cium concentration was within the normal range in all 56 new-
borns (2.2-2.6 mmol/L). Plasma phosphatase concentration was 
significantly higher in all the newborns (mean: 1.7; range: 1.6-1.8 
mmol/L) and normal (mean: 1.5; range: 0.81-1.58 mmol/L). Plas-
ma alkaline phosphatase was higher than normal in 26 newborns 
(mean: 195; range: 170-220 u/L) and normal (mean: 195; range 
170-220 u/L) for our laboratory. Fourteen newborns had the ra-
diological changes, early flaring, widening, and cupping seen in 
the wrist x-ray.
Conclusions: 25 (OH) D can be used as a screening test for the 
early diagnosis of rickets and osteoporosis at any age.

Disclosure of Interest: None Declared

P753 - PREVALENCE OF OSTEOPOROSIS IN PATIENTS 
AFFECTED BY MASTOCYTOSIS
M. Rossini 1, L. Idolazzi 1,*, A. Artuso 1, R. Zanotti 1, P. Bonadonna 

1, B. Caruso 1, O. Viapiana 1, E. Fracassi 1, D. Gatti 1, L. Rizzardi 1, 
S. Tamanini 1, A. Mattarei 1, C. Benini 1, A. Terrini 1, V. Braga 1, D. 
Vecchiato 1, S. Adami 1

1University of Verona, Verona, Italy

Aims: Mastocytosis is a clonal myeloproliferative disorder charac-
terised by the proliferation and accumulation of mast cells within 
various organs, most commonly the skin and the bone marrow. 
Osteoporosis has been reported in patients with Mastocytosis: 
the prevalence of these manifestations is unknown since so far 
only single cases or small groups of patients have been reported. 
Objective of this study was to investigate the real prevalence in a 
large group of patients using Dual Energy X-ray Absorptiometry 
(DXA).
Methods: From January 2006 until June 2009 we studied 62 con-
secutive patients (25 women and 37 men, mean age=48 years) 
affected by mastocytosis, referred to the Multidisciplinary out-
patients clinic for Mastocytosis of the University Hospital of Ve-
rona. The diagnostic procedures included medical history, the 
measurement of serum levels of tryptase, complete blood cell 
count, bone marrow biopsy, flow cytometric analysis, and detec-
tion of KIT mutation in mononuclear cells. Bone Mineral Density 
(BMD) was measured by DXA at the spine (L1-L4) and the proxi-
mal hip. The results are reported as Z-score (SDs below the age 
and gender matched mean reference value). Patients were classi-
fied with “Mastocytosis-related osteoporosis” if their Z-score at 
either the spine or the total hip was <-2 and/or they had a history 
of vertebral fragility fracture.
Results: Three patients were not included in this analysis for 
the presence of anorexia, rheumatoid arthritis and long history 
of glucocorticoids assumption, respectively. “Mastocytosis-re-
lated osteoporosis” was found in 14% of the women and 27% of 
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male patients. The BMD values were generally lower at the spine 
than at the hip, suggesting a prevalent involvement of trabecular 
bone. One or more severe vertebral fractures (semi-quantitative 
Genant’s method) were found in 5 patients.
Conclusions: These results indicate that a DXA examination is 
warranted in all patients with mastocytosis. Osteoporosis is more 
frequent in males than in females and is affecting prevalently the 
spine.

Disclosure of Interest: None Declared

P754 - IS THERE A RELATIONSHIP BETWEEN BODY 
MASS INDEX (BMI) AND VITAMIND D LEVELS?
M. Sadat-Ali 1, A. H. Al-Elq 2,*, H. A. Al-Turki 3

1Orthopaedic Surgery, 2Internal Medicine, 3Obstetrics and Gyne-
cology, College of Medicine, Dammam University, Alkhobar, 
Saudi Arabia

Aims: There are contradicting reports regarding the association 
between Vitamin D levels and obesity. This study was carried out 
with an objective to evaluate the relationship between vitamin D 
level and Body Mass Index (BMI) among Saudi Arabian citizens.
Methods: Four hundred healthy individuals aged ≥ 25 years (200 
males and 200 females) were included in this cross sectional 
study. Clinical evaluation was carried out and BMI was calculat-
ed. Serum 25 hydroxy vitamin D (25OHD) in addition to serum 
PTH levels and calcium chemistry were measured for all sub-
jects. Males and females were divided into 3 groups based on the 
25OHD level (sufficiency, insufficiency and deficiency). Data was 
entered in the database and analyzed using SPSS Inc Version 14.
Results: The mean age was 46.5±14.6 years for males and 
42.6±15.9 years for females (P value 0.01). Mean BMI was similar 
in both sexes and the difference in the Level of serum 25OHD 
just reached statistically significant (p=0.04). Male subjects with 
vitamin D deficiency were found to be older (p =0.03) and having 
higher BMI (p=0.01) compared to males with normal 25OHD. 
Although female subjects with hypovitaminosis D were also older 
than subjects with normal vitamin D level (p =0.01), BMI was sig-
nificantly lower in females with vitamin D deficiency (p= 0.001).
Conclusions: Obese males are at higher risk of having low 25OHD 
levels while obesity in females appears to be protective against 
vitamin D deficiency in the population studied. We believe that 
obese male and thin female patients should be appropriately in-
vestigated and treated for vitamin D deficiency.
Acknowledgement: The authors sincerely thank the Deanship of 
the Scientific Research, King Faisal University, Al-Hassa for the 
grant # 8034/1428, without which this study could not have been 
carried out.
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P755 - BONE MINERAL DENSITY IS DIRECTLY RELATED 
TO FAT MASS, BUT NOT TO LEAN MASS OR HORMONES 
IN HIV VERTICALLY-INFECTED ADOLESCENTS
A. Schtscherbyna 1, C. H. Torres 1, L. C. Mendonça 2, C. Gouveia 

3, E. S. Machado 3, M. L. F. Farias 1,*

1Endocrinology, 2Reumathology, 3Infectious Diseases Services, 
Federal University of Rio de Janeiro, Rio de Janeiro, Brazil

Aims: to evaluate bone density and its association with body 
composition and biochemical parameters in a group of HIV ver-
tically-infected young patients maintained on HAART.
Methods: forty-seven patients of both genders, ages 13.8 to 21.2 
yrs, HIV-positive since birth and followed at the University Hos-
pital were studied. Bone density, at lumbar spine and total body 
(LSBMD, TBBMD), and body composition were evaluated by 
DXA (Prodigy Advanced Plus, GE) simultaneously with evalu-
ation of serum calcium, phosphorus, total alkaline phosphatase, 
25-hydroxyvitamin D (25OHD), parathyroid hormone (PTH), 
sex hormone-binding globulin (SHBG), cortisol and insulin-like 
growth factor 1 (IGF-1). Mann-Whitney test and Pearson’s coef-
ficient correlation were used. The level of significance was p<0.05. 
Analyses were conducted with SPSS 13.0.
Results: males and females did not differ in relation to age 
(17.4±1.6 vs. 17.4±2 yrs), weight (55.9±8.5 vs. 51.4±8 kg), BMI 
(20±2 vs. 21.3±3.4 kg/m2) and Z-scores (LS: -1.7±1.1 vs. -1.5±1.1 
and TB: -1.2±1.1 vs. -1.0±1.1) but males were taller (1.67±0.08 vs. 
1.55±0.05 m), had more lean mass (46.7±6.8 vs. 33.6±3.2 kg) and 
less± body fat (11.9±4.3 vs. 28.6±7.5%). Low BMD (Z-score at or 
below -2 DP) at LS/TB was found in 38.3%, but no patient referred 
fragility fractures, bone pain or deformities. No correlation was 
found between densitometric and biochemical parameters. Cor-
relations were found between LS and TB BMD, respectively, with 
weight (r=0.41, p=0.004; r=0.45, p=0.001), BMI (r=0.37, p=0.011; 
r=0.38, p=0.009) and fat mass (r=0.32, p=0.027; r=0.29, p=0.048), 
and also between: weight and SHBG (r=- 0.38, p=0.013), weight 
and 25OHD (r=- 0.32, p=0.038), height and SHBG (r=- 0.40, 
p=0.009), fat mass and cortisol (r=0.41, p=0.029), lean mass and 
SHBG (r=- 0.46, p=0.002).
Conclusions: we found a high prevalence of low BMD among 
vertically HIV-infected adolescents on HAART. Weight, BMI and 
fat mass were positive influences on BMD. Lean mass and bio-
chemical parameters had no direct effect on bone, but cortisol was 
positively associated with fat mass. Otherwise, SHBG and 25OHD 
were negative influences to weight, height and lean body mass.
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P756 - VITAMIN D STATUS, CALCIUM INTAKE AND 
BONE DENSITY IN YOUNG HIV INFECTED ISRAELI 
WOMEN
E. Segal 1,*, E. Shahar 2, Z. Shen-Orr 3, S. Ish-Shalom 1

1Metabolic Bone Diseases Unit, 2Immunology Department, 3En-
docrine Laboratory, Rambam Health Care Campus, Haifa, Israel

Aims: To assess sun exposure, clothing habits, vitamin D status 
and BMD in young HIV infected Israeli women of Ethiopian 
(ET) and Caucasian (CA) origin. Decreased bone mineral density 
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(BMD) was reported in HIV infected patients(pts). Mechanisms 
leading to this decrease are poorly understood.
Methods: 75 HIV infected women aged 34.5±8.5 years with 
regular menses who were followed up at the Institute of Allergy, 
Clinical Immunology & AIDS. Data about the HIV status and 
treatment was collected from pts’ charts; the pts filled a question-
naire about sun exposure, daily calcium intake and dress habits. 
Laboratory evaluation: routine chemistry, 25(OH)D by 125I- radi-
oimmunoassay, PTH (Intact) by STAT; plasma total procollagen 
type1amino-terminal peptide (P1NP) and collagen β cross-laps 
(CTX). BMD of the lumbar spine (LS), femoral neck (FN) and to-
tal hip (TH) by Lunar DPX scanner BMD results were expressed 
in Z-scores
Results: 43 (57.3%) pts were Ethiopian (ET) and 32 (42.6%) Cau-
casian (CA). There were no significant differences in demograph-
ics, actual and past HIV status, antiretroviral treatment and bone 
turnover markers between the groups. 25(OH)D serum levels<10 
ng/ml (severe vitamin D deficiency),were observed in 28(66.7%) 
of ET vs. 2 (6.5%) of CA, p =0.001. Plasma PTH was72.14±57.37 
ng/l (normal 12-65), in ET vs. 31.23±14.21 in CA, p<0.001. 17 
(40.4%) of the ET had sun exposure <1 hour/day, vs. 6 (19.4%) 
of CA pts, p= 0.07; daily calcium intake was 514 vs. 164 mg, 
p=0.001. Avoidance of sun exposure was observed in 21 (67.7%) 
ET, vs. 16 (39%) CA, p= 0.019. Z-scores in ET and CA were: 
at LS -1.8±1.1 vs. -0.79±0.88, respectively, p=0.001; at FN -
1.12±1.1 vs. -0.59±0.87, p=0.02, at TH -0.94±1.1 vs. -0.25±1.1, 
p=0.007. BMD Z scores<-1 at LS were observed in 26 (89.7%) 
vs. 20 (48.8%), p<0.01, at FN- 20(69%) vs. 17 (41.5%), p<0.03, at 
TH 17 (58.6%) vs. 9 (22%), p<0.001 of severely vitamin D defi-
cient pts vs. pts with 25(OH)D >10 ng/ml respectively. Logistic 
regression: risk for LS Z-scores <-1 SD was 5.74-fold higher in 
pts with vitamin D levels <10 ng/ml.
Conclusions: Osteopenia is frequent in young HIV infected 
women. Vitamin D deficiency, low calcium intake, limited sun 
exposure and clothing habits might affect BMD in this group of 
pts. Significantly lower BMD in dark skinned pts might be at least 
partially explained by their poorer vitamin D status. 
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P757 - OSTEOPOROSIS AND GALACTORRHEA IN A 
YOUNG MAN SECONDARY TO A SYNDROME OF EMPTY 
SELLA (CASE REPORT)
M. Stanciu 1,*, F. Popa 2, I. G. Totoian 1

1Department of Endocrinology, 2Department of Physical Medi-
cine and Rehabilitation, County Clinical Hospital Sibiu, Sibiu, 
Romania

Aims: The case presents a 35-year-old man with galactorrhea 
due to empty sella syndrome associated with more pronounced 
osteoporosis in the lumbar spine. Hyperprolactinemia, clinically 
manifested by galactorrhea, is due to pituitary stalk compression 
by arahnoidian hernia in “sella turcica” with increasing dopamine. 

Hyperprolactinemia induces hypogonadism manifested by low 
levels of testosterone. Decreasing in conversion of testosterone 
explains the reduce estrogen values.
Methods: We measure the level of prolactin, testosterone, estra-
diol from blood samples, after that we perform a cranial MRI and 
DXA to lumbar spine and hip. We re-evaluate this investigation 
after 1 year of treatment with cabergoline and risedronate.
Results: In addition to galactorrhea our patient had bone pain 
in the legs and spine, erectile dysfunction and low levels of tes-
tosterone (103ng/dl) and estradiol (9pg/ml). Making the lumbar 
spine and hip DXA found osteoporosis (T-score -2.6 to the lum-
bar spine and -2.1 at hip).
Conclusions: Treatment with cabergolinum, drug restraining 
PRL secretion, and bisphosphonates improved DXA parameters 
after one year of therapy, without androgen administration. The 
particularity of the case is that it present a rare situation of hy-
pogonadism by empty sella syndrome, complicated with severe 
osteoporosis in a young man with good response to etiologic 
treatment.
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P758 - BONE MINERAL DENSITY OF THE LUMBAR SPINE 
AND FEMUR IN ACROMEGALY
S. M. Taghavi 1,*

1Endocrinology, Mashhad University, Mashhad, Islamic Republic 
of Iran

Aims: Acromegaly is a state of hypersomatotropism with high 
bone turnover. While many studies describe increased cortical 
bone mass in acromegaly, data regarding trabecular bone are con-
flicting. To elucidate further the effect of acromegaly on bone me-
tabolism, we have evaluated the bone mineral density (BMD) of 
acromegaly patients in Mashhad, north eastern Iran. 
Methods: In this cross-sectional study from a series of 82 ac-
romegalic patients, 38 eugonadal patients (12 women and 26 
men) with mean age of 40.5±12.4 years were selected. Blood sam-
ples were drawn after an overnight fast for IGF-1 and GH and 
after 100 gram glucose intake for GH. Then bone mineral densi-
tometry measured with Dual-Energy X-ray Absorptiometry and 
the results interpreted according to WHO guidelines. For control 
group, we used the results of bone densitometry for the entire 
normal population of Mashhad.
Results: Osteopenia detected in 7 patients (18.4%). Osteopenia 
of spine detected in 3 women (25%) and 2 men (7.6%) and osteo-
penia of femoral neck detected in 2 women (16.6%) and 4 men 
(15.3%) .None of the patients had osteoporosis. Osteoporosis oc-
curred lesser in patients group. Osteopenia also occurred signifi-
cantly lesser in male patients. In women patients, osteopenia oc-
curred in femoral neck lesser and in spinal area more than control 
group. In 18 men in 5th decade of life only 2 men (11.11%) had 
osteopenia in both spine and femoral neck area that was signifi-
cantly lesser than control group with similar age. 
Conclusions: Our study demonstrates that eugonadal acromegal-
ic patients have increased BMD compared to general population.
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P759 - THE STATE OF BONE MINERAL DENSITY IN  
MALE PATIENTS WITH TYPE 2 DIABETES MELLITUS 
AND ANDROGEN DEFICIENCY
O. Vasilkova 1,*, T. Mokhort 2

1Endocrinology, Gomel State Medical University, Gomel, 2Endo-
crinology, Belarusian State Medical University, Minsk, Belarus

Aims: The aim of the study was to evaluate the influence of type 
2 diabetes mellitus (T2DM) on the bone mineral density (BMD) 
in aging male
Methods: We studied 166 men, aged 50-65 years old. BMD was 
measured using dual energy X-ray densitometry in both lumbar 
spine (L1-L4) and left/right hip (LH/RH). Total testosterone (TT), 
HbA1c were assessed, free testosterone (FT) was calculated. Bone 
mass index (BMI), waist circumference (WC) were measured. All 
of men were treated with oral antidiabetic drugs or insulin. Pa-
tients were divided into two groups: 18 with HbA1c <6.5%, 148 
with HbA1c ≥6.5%
Results: The mean age was 54.07±4.81 years, duration of dia-
betes was 8.02±5.74 years, weight was 92.72±19.48 kg, BMI was 
29.70±5.24 kg/m2, WC was 100.73±14.57 cm. There was not sig-
nificant correlation between the HbA1c and BMD, but TT and 
FT negative correlated with HbA1c (r=-0.23, p<0.05, r=-0.21, 
p<0.05, respectively) and with BMD L1-L4, T-score L1-L4, T-score 
RF (TT: 0.35, 0.46, 0.23, FT: 0.37, 0.46, 0.27, respectively). Divid-
ing patient into 2 groups we showed, that in HbA1c <6.5% group 
T-score RF was significant higher (0,396±1,206) than in HbA1c 
≥6.5% group (-0.139±0.919), (p=0.04), T-score LF (1.038±0.231 
vs. -0.228±0.809, p=0.01, respectively). However, BMD L1-L4 was 
higher in eugonadal patients with TT>12 nmol/l (1.239±0.159 
g/cm2) versus hypogonadal patients with TT<12 nmol/l 
(1.120±0.196 g/cm2), (p<0.001), T-score L1-L4 was 0.567±1.208 
vs. -0.443±1.348, respectively (p=0.001)
Conclusions: This data demonstrate the influence of poor glyc-
emic control and androgen deficiency on the BMD
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P760 - EFFECT ON BONE MINERAL DENSITY OF ORAL 
BISPHOSPHONATES IN WOMEN WITH OSTEOPOROSIS 
AND BREAST CANCER TREATED WITH AROMATASE 
INHIBITORS: ARE BONE TURNOVER MARKERS USEFUL 
IN THESE PATIENTS?
I. Vázquez 1,*, E. Casado 1, M. Larrosa 1, E. Dalmau 2, M. A. Segui 

2, J. Gratacos 1

1Rheumatology, 2Oncology, Hospital Parc Tauli Sabadell, Sabadell, 
Spain

Aims: To evaluate the effect on bone mineral density (BMD) of 
2-years treatment of oral bisphosphonates in women with os-
teoporosis and breast cancer treated with aromatase inhibitors 
(AI). To evaluate the effect on bone resorption of this treatment 
measuring the urinary cross-linked N-telopeptides of type I col-
lagen (u-NTX).
Methods: Longitudinal study. Period of inclusion September 
2005-July 2008. All women with osteoporosis (T-score ≤-2.5 in 
lumbar spine (LS) and/or femoral neck (FN)) by bone densitom-

etry (Hologic), who had started in the previous 12 months treat-
ment with AI received treatment with oral BP and were followed 
for 2 years. Thoracic and lumbar spine X-ray was performed in 
all patients at inclusion and after 2 years of BP therapy to assess 
the presence of vertebral fractures. The presence of non-vertebral 
fractures during the follow-up was assessed by reviewing medical 
history. All patients underwent determination of NTX (ELISA, 
n<65 nmol/mmol) before and after 6 months of BP.
Results: 55 women were included. Mean age 63.1±8 years (49-
80). Baseline BMD was 0.744±0.099 g/cm2 (T-score -2.7±0.7) 
at LS, and 0.671±0.090 g/cm2 (T-score 2,1±0.9) at FN. 16.6% of 
patients had suffered one or more non-vertebral fractures and 
19% had at least one morphometric vertebral fracture (deform-
ity> 20%) before the inclusion. After 2 years of treatment, BMD 
increased by 5.5% (0.785±0.102 g/cm2) in LS and decreased by 
3.9% (0.645±0.085 g/cm2) in FN. Only one patient with 2 pre-
vious vertebral fractures suffered 2 new vertebral fractures dur-
ing the 2-years of follow-up. We didn’t observed any new non-
vertebral fracture in any patient. The mean baseline u-NTX was 
80.0±38.8 nmol/mmol. 62.2% of patients had a high bone resorp-
tion (increased levels of u-NTX). After 6 months of treatment the 
mean u-NTX decreased by 36.4%, and only 21% of patients main-
tained levels of u-NTX above the normal range. Patients who 
maintained a high resorption after 6 months of treatment with 
BP BMD increased by only 2.8% in lumbar spine and decreased 
by 6.3% in femoral neck.
Conclusions: Treatment with oral BP in women with osteoporo-
sis and breast cancer treated with aromatase inhibitors seems able 
to increase BMD in cancellous bone, but not in cortical bone. BP 
are also able to maintain at 6 months, a low bone turnover in 
almost 80% of patients. Patients who do not achieve a normal u-
NTX after 6 months of treatment fail to increase BMD at lumbar 
spine and femoral neck.
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P761 - FACTORS ASSOCIATED WITH THE LOSS OF BONE 
MASS IN PATIENTS WITH RHEUMATOID ARTHRITIS
F. Vreju 1,*, P. Ciurea 1, A. Musetescu 1, A. Rosu 1, I. Gofita- Cojo-
caru 1, C. Hoanca 1

1Rheumatology, University of Medicine and Pharmacy Craiova, 
Craiova, Romania

Aims: Osteoporosis is frequent between patients with rheuma-
toid arthritis (RA), but there are many factors which influence the 
loss of bone mass. We proposed to find factors associated with the 
loss of bone mass in patients with rheumatoid arthritis.
Methods: The study included 20 patients with rheumatoid arthri-
tis diagnosed using the ACR criteria, with the mean age 53,7±5.08 
years. In each RA patient we evaluated the body mass index, with 
a mean value of 28,00, the clinical and serological activity of the 
disease, with a mean value of CRP of 32.9 mm/1h, the mean value 
of RF of 58,2 U/l and the bone mineral density (BMD) using dual 
X-ray absorptiometry (DXA) in the lumbar spine, in anterior-
posterior view at the levels L2–L4. The total dose accumulated of 
glucocorticoids had a mean value of 17.75± 10.7 gr
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Results: The prevalence of osteoporosis was higher in those pa-
tients with higher disease activity and with lower BMI (P<0,05). 
The high total dose accumulated of glucocorticoids correlates 
with a low bone mass. We didn’t find a significant correlation 
between ESR and BMD (p>0.05). The highest prevalence was in 
patients with high disease activity, low BMI and high glucocorti-
coids dose.
Conclusions: The probability of losing bone mass in the patients 
with rheumatoid arthritis increases with the low BMI, high ac-
tivity disease and with glucocorticoids intake, so, these patients 
should be examined by dual energy x ray absorptiometry
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P762 - BONE LOSS IN PATIENTS WITH RHEUMATOID 
ARTHRITIS: ANTI-TNF AND METHOTREXATE  
COMPARED WITH METHOTREXATE TREATMENT 
ALONE
F. Vreju 1,*, P. Ciurea 1, A. Rosu 1, M. Florea 2, A. Musetescu 1

1Rheumatology, University of Medicine and Pharmacy Craiova, 
2Rheumatology, Emergency County Hospital, Craiova, Romania

Aims: To study the effect of anti TNF plus methotrexate (MTX) 
compared with MTX alone on bone loss in patients with rheuma-
toid arthritis (RA).
Methods: The study included 28 patients with active RA, diag-
nosed using the ACR criteria 14 patients being treated with anti 
TNFa (9 patients on Etanercept and 5 patients on Adalimumab) 
and 14 patients with MTX alone. The groups were age matched. 
In each RA patient we evaluated the bone mineral density (BMD) 
by dual energy x-ray absorptiometry at baseline and after 12 
months, at the lumbar spine level (L2–L4) and hip. The treatment 
included only occasional NSAID and analgesics
Results: Bone mass loss was significantly lower in the group of 
patients treated with antiTNF, with a tendency to be lower in the 
ETN vs. ADA, compared with the MTX alone group at the total 
hip (p<0.01) and at the spine level (p <0.05). Progression in bone 
erosions was independently associated with increased bone mass 
loss in the hip but not in the spine, after 1 year.
Conclusions: Those results are providing a strong prove of a link 
between the RA activity and the bone loss and thus between the 
inflammation and osteoporosis in patients with RA.
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P763 - CORRELATION BETWEEN THE HIGH PDS SCORE 
AND THE RISK OF OSTEOPOROSIS IN RHEUMATOID 
ARTHRITIS PATIENTS
F. Vreju 1,*, P. Ciurea 1, A. Rosu 1, A. Musetescu 1

1Rheumatology, University of Medicine and Pharmacy Craiova, 
Craiova, Romania

Aims: To study the correlation between the high PDS score and 
the risk of osteoporosis in RA patients
Methods: The study included 12 patients with RA, diagnosed us-
ing the ACR criteria, in which We carried out a combined two 
planes grey scale and power Doppler study at baseline knee site 
with a high resolution US machine ALOKA α 7, with a 5-13 MHz 
linear transducer and we evaluated the bone mineral density 
(BMD) by dual energy x-ray absorptiometry at baseline and after 
12 months. The ultrasound observer was not aware of the DXA 
findings in the patients.
Results: PDS signal was scored from 0 to 3 according to the over-
all expression of PDS findings at the knees, the score of 0 meaning 
the absence of PDS signal and the score of 3 meaning marked 
hyperemia. BMD loss was significantly higher in the group of 
patients with a PDS high score at baseline (p <0.05) and signif-
icantly higher in those patients with a constant PDS score of 2-3 
during follow-up (p<0.01).
Conclusions: This study demonstrates the link between the high 
activity of the disease, despite the treatment, and the bone mass 
loss. Those results suggest that the RA patients with high activity 
on PDS should be monitored and treated if needed for secondary 
osteoporosis.
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P764 - UTILITY OF LABORATORY TESTS IN EVALUATION 
OF FRACTURE RISK AND IN DIFFERENTIAL  
DIAGNOSTICS OF LOW BONE MASS IN ASYMPTOMATIC 
POSTMENOPAUSAL WOMEN
M. Walicka 1,*, E. Marcinowska-Suchowierska 1

1Family and Internal Medicine, The Medical Centre of Postgradu-
ate Education, Warsaw, Poland

Aims: Until now, there are no specific guidelines for laboratory 
evaluation in asymptomatic people with low bone mineral den-
sity (BMD). The aim of the study was to estimate the utility of 
laboratory tests in evaluation of fracture risk and in differential 
diagnostics of low bone mass in asymptomatic postmenopausal 
women.
Methods: That was a retrospective study of 207 women. The 
results of laboratory investigations, densitometry and thoracic-
lumbar X-rays were analyzed. The relationship between BMD, 
vertebral fractures and abnormal lab tests was investigated. In pa-
tients with low BMD, reasons of this pathology was determined 
and costs of differential diagnostics were estimated.
Results: There were no differences in prevalence of abnormal lab 
tests in women with BMD that met and didn’t meet densitometry 
criteria of osteoporosis (85,05% vs. 82,00%). Similarly, in people 
with and without vertebral fractures (84,44% vs. 86,27%). There 
was no relationship between osteoporosis and abnormal tests 
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except of high PTH in group with vertebral fractures. In 64± of 
women, the cause of low BMD was asymptomatic pathology oth-
er then primary osteoporosis – most often vitamin D deficiency 
(52,0%). Costs of lab tests used in differential diagnostics were 
between 45 and 153 PLN for one person and 182,5 - 409,1 PLN 
for one diagnosis.
Conclusions: 1. Laboratory tests aren’t useful to assess fracture 
risk. 

2. In 64% of asymptomatic postmenopausal women with low 
BMD, the cause of this abnormality may by pathology that coex-
ists with primary osteoporosis.

3. To assess the cause of low BMD, except basic lab tests, 
25(OH)D should be tested.
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P765 - INFLUENCE OF WEIGHT REDUCTION ON  
LEPTIN CONCENTRATION AND BONE MINERAL  
DENSITY IN PATIENTS WITH MORBID OBESITY BEFORE 
AND 6 MONTHS AFTER BARIATRIC SURGERY
M. Walicka 1,*, E. Czerwinska 1, M. Tałałaj 1, E. Marcinowska-Su-
chowierska 1

1Department of Family and Internal Medicine, The Medical Cen-
tre of Postgraduate Education, Warsaw, Poland

Aims: Leptin is considered to exert dual effect on bone metabo-
lism: anabolic (through peripheral pathways) and antiosteogenic 
(through central nervous system). The total leptin’s effect on bone 
is not known. The aim of the study was to examine bone metabo-
lism and leptin concentration in patients with morbid obesity be-
fore and after bariatric surgery (BS).
Methods: 41 patients with morbid obesity selected for BS were 
included in the prospective study. BMI, serum leptin, parathyroid 
hormone (PTH), 25-hydroxyvitaminD (25OHD) concentrations 
and bone mineral density (BMD) in the lumbar spine (LS) and 
proximal femur (PF) were examined before and 6 months after 
BS. 
Results: Before operation (mean BMI 44,0 kg/m2): mean leptin 
and PTH concentration was increased (accordingly 37,1 ng/ml 
and 82,7 pg/ml), mean 25OHD concentration was decreased to 
4,3 ng/ml. Mean BMD was within the upper limit of the popula-
tion reference range. Leptin concentration was positively corre-
lated with BMI. There was no correlation of leptin with BMD (in 
LS and PF), PTH and 25(OH)D. 

Following the operation (mean BMI 31,8 kg/m2): mean leptin 
concentration decreased by 30,6 ng/ml (p<0,001), PTH decreased 
by 38,9 pg/ml (p<0,001), 25(OH)D increased by 2,1 ng/ml (NS). 
Mean BMD in LS increased by 0,067 g/cm2 (p< 0,005), in PF de-
creased by 0,044 g/cm2 (p<0,02). Leptin was positively correlated 
with BMI but not with BMD (in both sites), PTH, 25(OH)D.
Conclusions: Weight loss in patients with morbid obesity after 
BS leads to decrease in serum leptin, increase in BMD in LS and 
decrease in PF. These changes are accompanied by regression of 
hyperparathyroidism, which is probably secondary to vitamin D 
deficiency. 
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P766 - CLINICAL ANALYSIS OF 4 PATIENTS WITH  
PREGNANCY AND LACTATION-ASSOCIATED  
OSTEOPOROSIS
W. Xia 1,*, X. He 1, X. Xing 1, M. Li 1, Y. Jiang 1, O. Wang 1

1Department of Endocrinology, Peking Union Medical College 
Hospital, Beijing, China

Aims: Pregnancy and lactation-associated osteoporosis (PLO) 
is an uncommon condition characterized by the occurrence of 
fracture(s) during late pregnancy or the puerperium, especially 
in the early stage of lactation. The aetiology is uncertain, and its 
management and natural history are poorly defined
Methods: we analysed 4 cases of patients with PLO
Results: The PLO all occurred during their first pregnancy or/and 
lactation in these 4 patients. X-ray examinations showed multiple 
vertebral fractures from thoracic to lumbar.3 of 4 patients had 
positive family history of osteoporosis or low trauma fractures. Of 
them 3 patients stopped lactation after the diagnosis were made, 
and were administered medication. After these management, no 
new fractures were reported and their BMD was increased mark-
edly.
Conclusions: Women with positive family history of osteoporo-
sis or low trauma fractures may be susceptible for PLO and lum-
bago or back pain in the period of pregnancy and lactation is a 
diagnostic clue of PLO. Supplement Calcium and active vitamin 
D and anti-resorptive treatment (calcitonin or bisphosphonate) 
may effective to manage PLO
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P767 - INCREASED INTRACELLULAR IRON AND  
MINERALIZATION OF CULTURED HFOB 1.19 CELLS FOL-
LOWING HEPCIDIN ACTIVATION THROUGH  
FERROPORTIN-1
P. Zhang 1, D. Zhao 2, L. Xiao 3, Y. Ma 1, Z. Qian 4, K. Li 5, Y. Xu 1,*

1Orthopaedics, 3Laboratory, Second Affiliated Hospital of Soo-
chow University, 5The Medical College of Soochow University, 
Suzhou, 2Orthopaedics, 4Fuyang People’s Hospital, 2Orthopaed-
ics, 4The Hong Kong Polytechnic University, Fuyang, 2Orthopae-
dics, 4Fuyang People’s Hospital, 2Orthopaedics, 4The Hong Kong 
Polytechnic University, Hong Kong, China

Aims: Hepcidin is the principle regulator of systematic iron 
homeostasis. The present study addresses whether hepcidin func-
tions in bone metabolism in addition to its major target of small 
intestine.
Methods:  A confocal laser scanning microscope (CLSM) for 
the fluorescence intensity related to intracellular iron concen-
tration in hFOB 1.19;reverse transcriptase-polymerase chain 
reaction(RT-PCR) for the positive expression of ferroportin-1 
(Fpn-1) in spleen tissue and osteoblasts;3-(4, 5- dimethylthiazol-
2-yl) -2-5-diphenyltetrazolium bromide (MTT) assay for the in-
fluence of hepcidin on cell proliferation; Von Kossa staining for 
mineralization in cultured hFOB 1.19 cells.
Results: Using hFOB 1.19 cells, an osteoblast cell line, the present 
study revealed a high level expression of ferroportin-1(Fpn-1) in 
the cultured osteoblast and further demonstrated the increased 
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intracellular iron and mineralization of these cells by hepcidin ac-
tivation. The mineralization in hFOB 1.19 cells was featured with 
a dose-dependent formation of calcified nodules.
Conclusions: In conclusion, the hepcidin-ferroportin signal 
pathway functions in the osteoblast cell line of hFOB 1.19 cells. 
Our data also suggest that a cross-talk between iron and calcium 
homeostasis may play a role in bone metabolism in responding 
to hepcidin activation. The potential involvement of hepcidin in 
osteoporosis warrants further investigation.
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P768 - OSTEOPROTEGERIN AND RANKL SERUM LEVELS 
IN YOUNG TYPE 1 DIABETIC PATIENTS
A. Shepelkevich 1,*, V. Zhukouskaya 2, V. Snapkov 3, N. Vasilieva 

3, O. Baranova 3

1Belarusian State Medical University, 210th Clinical Hospital of 
Minsk, 3Republic Medical Rehabilitation and Balneotreatment 
Centre, Minsk, Belarus

Aims: Alterations of the nuclear factor-kB ligand (RANKL)/os-
teoprotegerin (OPG) system have been implicated in several 
metabolic bone diseases characterized by increased osteoclasts 
differentiation and activation and enhanced bone resorption. 
Also it has been recognized that the balance between the levels 
of OPG and RANKL (ratio RANKL/OPG) may have an impor-
tant role in bone metabolism: increase of ratio RANKL/OPG may 
support osteoclasts differentiation and activation; after the osteo-
clasts differentiation is over ratio RANKL/OPG decreases. At the 
same time it is well known that patients with type 1 diabetes mel-
litus (DM) show impairment of bone metabolism. Therefore the 
aim of our study was to assess the levels of OPG, RANKL, ratio 
RANKL/OPG in young type 1 diabetic patients.
Methods: We have examined 56 patients with type 1 DM (age 
34,5 [27-44,5] yrs; duration of disease 13 [9-20,5] yrs; body mass 
index (BMI) 24,65+3,67 kg/m2; waist 83,65+10,54 cm; НвА1с 
9,57 +1,51%; levels of urea 5,8 [4,3-7,0] mmol/l; creatinine 73,0 
[64,0-85,5] umol/l; GFR 90,27+62,25 ml/min; cholesterol 5,2 [4,5-
5,8] mmol/l; triglyceride 1,00 [0,81-1,52] mmol/l). The control 
group consisted of 25 normal age-, sex- and BMI-matched sub-
jects. There have been measured levels of osteoprotegerin (OPG), 
RANKL, ratio RANKL/OPG in serum in both groups. There has 
been assessed bone mineral density (BMD) at spine (L1-L4) and 
at femoral neck using DXA. 
Results: OPG level was higher in diabetic patients in comparison 
with controls (5,08 [3,67-6,30] vs. 3,1[2,39-3,75] pmol/l, р<0,001). 
RANKL level was not statistically significant in diabetic patients 
and control subjects (0,16[0,09-0,22] vs. 0,12[0,10-0,20] pmol/l, 
p=0,637). Ratio RANKL/OPG was lower in diabetic patients than 
in control group (0,03 [0,02-0,05] vs. 0,04 [0,03-0,07], p=0,009). 
The OPG level positively correlated with BMD at spine (r=0,27, 
p=0,048), age of diabetic patients (r=0,4, p=0,002), duration of 
DM (r=0,46, p=0,0005), waist (r=0,36, p=0,029), level of choles-
terol (r=0,34, p= 0,038) and triglyceride (r=0,35, p=0,049), urea 
(r=0,4, p=0,017) and creatinine (r=0,35, p=0,03) in plasma.
Conclusions: Type 1 diabetic patients have increase of OPG level 
and decrease of ratio RANKL/OPG that may be explained as a 

compensatory mechanism preventing from the development of 
bone disorder. Age of patients, duration of DM, waist, lipid me-
tabolism may affect OPG level in type 1 diabetic patients
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P769 - PREDICTORS OF BONE MINERAL DENSITY IN 
YOUNG TYPE 1 DIABETIC MEN
A. Shepelkevich 1,*, V. Zhukouskaya 2, J. Tolkachev 3

1Belarusian State medical University, 210th Clinical Hospital of 
Minsk, 3Republic Clinical Hospital of Medical Rehabilitation, 
Minsk, Belarus

Aims: Previously there has been reported a high frequency of 
secondary osteoporosis in young men as the main cause of men’s 
osteoporosis. At the same time, it is well-known fact that type 
1 diabetes mellitus may lead to impairment of bone metabolism 
and recently there has been reported a high prevalence of osteo-
penia in type 1 diabetic patients. There are a lot of factors that 
contribute to diabetes-associated bone mass loss, but additional 
studies are needed to investigate the predictors of bone mineral 
density in diabetic patients that can prognosticate bone alteration 
in future. Therefore the aim of study was to assess bone mineral 
density (BMD) and its predictors in young type 1 diabetic men.
Methods: We examined 105 type 1 diabetic men (mean age-34 [27-
40] yrs; duration of diabetes mellitus -10 [5-20] yrs; age of mani-
festation-19[13-28] yrs; weight-75[65-83] kg; height – 1,77(±0,07) 
m; BMI – 23,57[21,13-25,83] kg/m2; GFR-84,5(±20,35) ml/min 
per 1,73 cm2). Glomerular filtration rate (GFR) was calculated 
with formula MDRD for men. BMD was measured by DXA at 
spine (L2-L4) and femoral neck. All the findings were compared 
with 43 normal age-, sex- and body mass index-matched control 
subjects.
Results: BMD was statistically lower in diabetic men both at spine 
(1,08 [0,98-1,198]) vs. 1,23[1,19-1,32] g/см2, р=0,000) and at fem-
oral neck (0,89 [0,83-0,98] vs. 1,025[0,96-1,04] g/см2, р=0,000) 
in comparison with controls. BMD was lower at spine than at 
femoral neck (Z-score -0,28 (±0,09) vs. 0,9 (±0,14), p=0,001) in 
diabetic men. Using multiply linear regression analysis with the 
following predictors (height, weight, GFR, doses of regular and 
prolonged insulin) there was obtained the next formula for the 
BMD at femoral neck: BMD, g/см2=0,39 + 0,004 х weight + 0,002 
х GFR (R=0,6, adjusted R=0,34, р=0,000).
Conclusions: There has been confirmed the bone mass loss in 
young type 1 diabetic men, predominantly at spine. Weight and 
kidney’s function influence on BMD at femoral neck in young 
type 1 diabetic men.
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P770 - SUCCESSFUL MANAGEMENT WITH ZOLEDRONIC 
ACID OF A PATIENT WITH PAGET’S DISEASE OF BONE
P. Athanassiou 1,*, I. Kostoglou-Athanassiou 2, N. Dadiras 1, C. 
Gerodimos 1, E. Koutsika 1

1Department of Rheumatology, St. Paul’s Hospital, Thessaloniki, 
2Department of Endocrinology, Red Cross Hospital, Athens, 
Greece

Aims: Paget’s disease is characterized by localized intense bone 
remodeling caused by increased activity of abnormal osteoclasts. 
The whole process results in the production of abnormal, thick-
ened and weakened bone. The aim was to present the case of a pa-
tient with Paget’s disease of bone, who was successfully managed 
by the administration of zoledronic acid. 
Methods: A male patient, aged 76 years presented with increased 
levels of alkaline phosphatase. Alkaline phosphatase levels were 
1931 U/l (normal values <120 U/l). The patient did not have any 
specific signs or symptoms. In a radiographic evaluation of the 
head and long bones osteolytic and osteosclerotic areas were 
found in the calvarium and thickening and increased osteoscle-
rosis of the right sciatic, sacral and pubic bone. In the area of 
the pelvis osteolytic areas were observed. These findings were 
compatible with Paget’s disease of the bone with multiple bone 
involvement, localized mainly in the calvarium and the pelvis. 
Results: Risedronate 30 mg daily was administered for a period of 
12 months. After 12 months alkaline phosphatase levels were ex-
tremely high and risedronate was discontinued. Zoledronic acid 
was administered intravenously. Six months later the laboratory 
evaluation revealed normal alkaline phosphatase levels.
Conclusions: Zoledronic acid, a modern bisphosphonate, proved 
to be therapy of choice for the management of Paget’s disease of 
bone. 
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P771 - COMPLICATED CASE OF OSTEOPOROSIS IN A 
YOUNG MALE SMOKER WITH HISTIOCYTOSIS X: A 
LONG-TERM OBSERVATIONAL STUDY
I. Zofkova 1,*

1Clinical Endocrinology, Institute of Endocrinology, Prague, 
Czech Republic

Aims: Osteoporosis in men is a serious disease with a high risk 
of fractures. However, compared with women, its pathogenesis 
differs markedly, with the secondary form being more common 
in men. The aim of this case study is to demonstrate the complex 
pathogenesis of severe osteoporosis in a 23 year old male with a 
history of heavy smoking, histiocytosis X, diabetes insipidus (DI), 
subclinical hypogonadism and low serum levels of IGF-1.
Methods: Diagnosis of histiocytosis X was confirmed by cells 
producing antibody against protein 100, found in bronchial ma-
terial. Bone mineral density (Z-score), serum levels of sexual 
steroids, including total and free testosterone and IGF-1 were 
estimated before and then repeatedly throughout the ten year of 
vassopresin, calcium, calcipherol and bisphosphonate treatment. 
At the start of observation bone histomorphometry was also per-
formed.

Results: After spontaneous normalization of sex hormones and 
IGF-1 levels, vasopressin substitution, cessation of smoking and 
after long-term anti-resorption therapy, an increase in bone den-
sity was observed, but only in the osteopenic hip. Severe oste-
oporosis of the spine persisted throughout the ten year of obser-
vation period.
Conclusions: The permanent osteoporosis of the spine in young 
men is most probably a consequence of an interaction between 
nicotinism and multiple hormone insufficiencies during develop-
ment of peak bone mass. A direct association between histiocy-
tosis X and osteoporosis was not confirmed histomorphometri-
cally in this patient. Causal importance of cytokines produced by 
Langerhans cells is, for the time being, hypothetical.
Acknowledgement: The study was supported by grant IGA 
NS/9831-4 from Ministry of Health of the Czech Republic.
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P772 - SAFETY AND EFFICACY OF CLODRONATE IV IN 
RELIEVING PAIN ASSOCIATED WITH KNEE  
OSTEOARTHRITIS 
A. Lurati 1,*, M. Marrazza 1, K. A. Re 1, D. Bompane 1, D. Malesci 

1, M. Scarpellini 1

1Rheumatology, Fornaroli, Magenta, Italy

Aims: To assess the clinical effects of intravenous courses of 
clodronate in established knee osteoarthritis (OA) resistant to 
common treatment with non-steroidal anti-inflammatory drugs 
or local corticosteroids
Methods: Subjects aged 40 to 80 years with knee OA (diagnosed 
according to the clinical and radiological criteria of the American 
College of Rheumatology) from moderate to severe were recruit-
ed into the trial. The subjects were treated with a 10 days course 
of clodronate i.v. 300mg/die every 3-6 months for 1 year. Patients 
were followed-up every 3 months. At each visit, pain scores (100 
mm visual analogue scale [VAS]), Lequesne index scores, NSAID 
intake, physician and patient global assessments scores were 
recorded. Adverse events (AEs) were recorded throughout the 
study.
Results: 122 patients (females 107, males 15; mean age 74.3±5.1) 
were enrolled (Kellgren-Lawrence grade II or III). Statistically 
significant reductions in VAS pain scores, Lequesne index scores 
and NSAID usage were reported at all time-points (baseline VAS 
67.02±10.4, 1 month VAS 46.5±15.3, 6 months VAS 41.7±11.3, 
12 months 37.2±4.3 p<0.01). No systemic, serious or severe side 
effects were observed.
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Conclusions: This study supports the safety, tolerability and ef-
fectiveness of Clodronate in the treatment of symptomatic knee 
OA. Clodronate may also offer economic benefits due to a reduc-
tion in NSAID usage and the resultant reduction in management 
costs of NSAID related side-effects.

Disclosure of Interest: None Declared

P773 - IMPROVEMENT IN HEALTH-RELATED QUALITY 
OF LIFE IN OSTEOPOROSIS PATIENTS TREATED WITH 
PARATHYROID HORMONE 1-84
A. Lurati 1,*, M. Marrazza 1, K. A. Re 1, D. Bompane 1, D. Malesci 

1, M. Scarpellini 1

1Rheumatology, Fornaroli, Magenta, Italy

Aims: Individuals with osteoporosis and vertebral fractures suf-
fer from low back pain and impaired health-related quality of life 
(HRQL). To determine whether patients with osteoporosis treated 
with parathyroid hormone PTH 1-84 experienced improvement 
in HRQL and pain symptoms after several months of therapy.
Methods: We prospectively studied a sample of osteoporosis pa-
tients treated with PTH 1-84 in an Italian rheumatology practice. 
All patients enrolled had previously sustained two or more prior 
vertebral fracture and take NSAID or acetaminophen to reduce 
pain kept at a stable dose for at least 9 weeks prior to inclusion. 
Outcomes of interest included pain evaluation via visual analog 
scale (0-100 mm VAS) and number of days per month assuming 
analgesics. Follow-up data was measured at 3, 6 and 12 months. 
We used a paired Student’s t-test or ANOVA one way to compare 
baseline and follow-up measurements.
Results: 23 patients were included in the study. The mean age was 
64.7 years (standard deviation 11.3 years). At baseline about 67% 
(15/23) of individuals were taking pain medications for more than 
15 days/month. At follow-up, significant improvement were ob-
served in the VAS (baseline 63.17±16.4 mm vs. 1 year 44.5±18.3 
mm, p<0.01) and patients also reported a decrease in need for 
analgesics (baseline 19.5±5.3 days/month assuming NSAID vs. 
1 year 12±4.1 days/month assuming NSAID, p<0.01) with 0/23 
patients taking NSAID for more than 15 days/month.

Conclusions: Parathyroid hormone PTH 1-84 use may be associ-
ated with improvements in HRQL in osteoporosis patients, in 
particular this study suggests its efficacy in relieving pain and in 
reducing daily NSAIDs intake. These findings should be con-
firmed in larger prospective studies with a suitable control 
group.

Disclosure of Interest: None Declared

P774 - EFFECTS OF HEPCIDIN ON EXPRESSIONS OF  
OSTEOPROTEGRIN AND OSTEOCALCIN GENES IN  
OSTEOBLASTS
Y. Ma 1,*, Y. Xu 1, H. Liu 1, l. Zhao 1, P. Zhang 1

1Department of Orthopedics, Second Affiliated Hospital of Soo-
chow University, Suzhou, China

Aims: To examine the effects of hepcidin on osteoprotegerin 
(OPG) and osteocalcin (BGP) gene expressions in osteoblast cells 
(MC3T3-E1 and hFOB 1.19) .
Methods: (1) MC3T3-E1 cells were cultured with different con-
centrations of hepcidin for 72 h, and then the semi- quantitative 
RT-PCR was performed to detect the mRNA expressions of OPG 
and BGP in osteoblast cells (2) hFOB 1.19 cells were cultured 
with different concentrations of hepcidin for 72 h, and then the 
semi- quantitative RT-PCR was performed to detect the mRNA 
expressions of OPG and BGP in osteoblast cells.
Results: (1) OPG mRNA and BGP mRNA expressions were dis-
tinguished up-regulated by hepcidin in MC3T3-E1 cells and the 
increases had dose correlated. (2) OPG mRNA and BGP mRNA 
expressions were distinguished up-regulated by hepcidin in hFOB 
1.19 cells and the increases had dose correlated.
Conclusions: (1) Hepcidin promotes OPG and BGP mRNA ex-
pression in MC3T3-E1 cells accordingly promoting bone forma-
tion and inhibiting bone resorption. (2) Hepcidin promotes OPG 
and BGP mRNA expression in hFOB 1.19 cells accordingly pro-
moting bone formation and inhibiting bone resorption.(3) hep-
cidin as a iron metabolism influencing factor provide a new idea 
for future study of bone metabolism.

Disclosure of Interest: None Declared
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P775 - MALE OSTEOPOROSIS REVERSED
M. Macdonald 1,*

1 West Vancouver, Canada

Aims: The skeleton remains dynamic throughout life, constantly 
remodeling itself according to the stresses placed upon it and re-
placing itself completely every seven years. Present teaching has 
it that we maximize our skeletal bone density at around age thirty 
and after that the laying down and subsequent mineralization of 
the matrix does not keep pace with the removal of the not-needed 
bone which leads, in turn, to progressive demineralization with 
age.
Methods: This demineralization is painless but problematic as it 
leads to structural weakening of the bones and an increased risk 
of skeletal fracture. This has become a public health problem, par-
ticularly in the higher latitudes.
Results: Correction of demineralization has logically focused on 
providing the physiological needs of the skeleton and on mol-
ecules that affect the remodeling cycle of bone. Well recognized 
is the need for calcium, magnesium and phosphates in the min-
eralization of bone. Also accepted is the need for vitamin D, al-
though there is much discussion about how much is required for 
optimal skeletal health. There remains no consensus on vitamin 
D requirements.
Conclusions: Presented here is the case of a male who, at age 54, 
was found to have osteoporosis in the spine (T-score L1-L4=-2.8). 
At age 67 he was found to have normal bone density (T-score 
L1-L4=-0.5), representing a highly significant increase in bone 
density. The single intervention was the ingestion of 5000 IU of 
vitamin D daily. The data are presented.

Disclosure of Interest: None Declared

P776 - A COMPARATIVE REVIEW OF ORAL VITAMIN D 
REPLACEMENT FOLLOWING HIP FRACTURE
J. C. Mak 1, 2,*

1Department of Geriatric Medicine, Gosford Hospital, Northern 
Sydney Central Coast Area Health Service, Gosford, New South 
Wales, 2Sacred Heart Rehabilitation Service, St Vincent’s Hospi-
tal, Sydney, Australia

Aims: Hypovitaminosis D is highly prevalent in patients present-
ing with a hip fracture. We investigate the effectiveness of moder-
ate-dose oral vitamin D replacement in improving 25-hydroxyvi-
tamin D (25OHD) levels and rehabilitation outcomes following 
hip fracture surgery.
Methods: Patients admitted with a hip fracture were reviewed 
comparing two oral vitamin D replacement regimens, moder-
ate-dose (MD): 4000IU and usual-care (UC): 1000IU daily com-
menced on admission for 14-days.
Results: Results: One-hundred-and-twenty-four elderly patients 
were studied (mean age 80.3±8.6, 75.8% females, 74.2% from 
home). Vitamin D deficiency was prevalent in 76.7% of par-
ticipants, with a mean 25OHD of 44.1±23.2 nmol/L (range 10-
131): severe (<12.5 nmol/L) in 4 participants (3.3%), moderate 
(12.5–24 nmol/L) in 18 (15%), and mild (25–49 nmol/L) in 70 
(58.3%). Thirty-two percent had secondary hyperparathyroidism 

[PTH>5.25pmol/L in the presence of hypovitaminosis D]. Partic-
ipants in the MD group were slightly older (81.9 vs. 78.9, p=.045). 
At 14 days (table 1), in a sub-group (n=66) serum 25OHD levels 
showed greater gains (22.4±18.3 vs. 7.5±19.6 nmol/L, p=.002) in 
the MD compared to UC group and were slightly more likely to 
improve (88.9% vs. 62.5%, p=.05), less likely to worsen (11.1% 
vs. 37.5%, p=.05). There were no significant differences in terms 
of time-to-mobilisation, change in mobility and ADL status, dis-
charge destination, rehabilitation and total length of stay, inpa-
tient and 6-month post-discharge mortality. 

Conclusions: The MD replacement approach can significantly 
improve 25OHD levels within 2 weeks after a hip fracture, which 
could facilitate subsequent intravenous bisphosphonate treat-
ment. However, this did not translate into detectable improve-
ments in rehabilitation outcomes which may have been insuf-
ficient responsiveness of these outcome measures. We describe 
the study protocol for a proposed new study, REVITAHIP, which 
addresses these issues.

Disclosure of Interest: None Declared

P777 - MISSED OPPORTUNITIES FOR OSTEOPOROSIS 
MANAGEMENT IN OLDER PATIENTS: A LITERATURE 
REVIEW
N. Manek 1,*

1Imperial College Medical School, South Kensington, London, 
United Kingdom

Aims: This review examines the current body of literature regard-
ing the investigation of osteoporosis and prescribing of secondary 
bone prevention medication in older patients following fragility 
fractures.
Methods: A standard Boolean Search Framework was used to find 
all pertinent studies on the literature review question. A further 
valuable set of results was obtained using a ‘snowballing’ tech-
nique by pursuing references of the initial studies and reviews 
found. Papers were included if they were not part of recent re-
views conducted in 2004 and 2006, to determine if there had been 
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changes in the prescription rates specifically in elderly patients 
since education and published guidance has increased.
Results: See table. Examination of the nine papers obtained re-
vealed several consistent themes. All of the studies assessed the 
treatment outcomes in patients following a fragility fracture, but 
six of the nine studies further reported the rates of investigation 
in the affected patients, and several additionally commented on 
the influence of age and gender on prescribing patterns. All of 
the studies concluded that there continues to be a lack of active 
therapeutic intervention for osteoporosis in elderly people.

Conclusions: As envisaged, the consistently low intervention 
rates reported in all the studies appraised provide evidence that 
elderly individuals in who experience fragility fractures are still 
not receiving adequate investigation or treatment for osteoporo-
sis. Furthermore, this review has identified the possibility for fu-
ture research endeavours into large scale studies to evaluate the 
true extent of the deficiency of care in the United Kingdom.

Disclosure of Interest: None Declared

P778 - EFFECT OF THYROID DYSFUNCTION IN THE 
TREATMENT OF THE OSTEOPOROSIS
M. Diaz-Curiel 1,*, A. Cabello 1, M. Arsuaga 1, M. Asenjo 1, R. Ser-
rano 1, M. Moro-Alvarez 1, M. Angelina 1

1Internal Medicine, Fundacion Jimenez Diaz, Madrid, Spain

Aims: The aim of this Study has been to evaluate the incidence of 
thyroid dysfunction in a Spanish group of osteoporotic patients and 
to evaluate in these patients, with o without thyroid dysfunction, 
the effect of different drugs for the treatment of Osteoporosis.
Methods: We have studied 272 patients with Osteoporosis who 
come to our medical office from November 2007 until March 2008 
and we found that 50 patients (18%), have some kind of thyroid 
dysfunction (85% hypothyroidism and 15% hyperthyroidism). 
Bone mineral density (BMD) was measured, by dual energy X-
ray (DXA Hologic® QDR 4500) (c.v. in vivo 1,2%), at lumbar spine 
(L2-L4) (LS), femoral neck (FN) and total hip (TH), over 1 year of 
treatments in non thyroid patients, Group 2, and in patients with 
thyroid dysfunction (Group 1). Treatment evaluated were alen-
dronate, risedronate or raloxifene. We also separated the results 
of different treatments

Results: Average of age, weight and height of our patients were 
67.8 years, 60.9 KGs and 155.5 cm. in Group 1 and 66.9 years, 
62.5 KGs and 156.6 cm, in Group 2. Initially BMD in both groups 
were similar. Group 1: TH: 0.773 gr/cm2, FN: 0.631 gr/cm2 and 
LS: 0.700 gr/cm2. Group 2: TH: 0.773 gr/cm2; FN: 0.621 gr/cm2 
and LS: 0.699 gr/cm2. BMD after one year of treatment with alen-
dronate, show a statistically significant increase in LS and TH in 
the whole population (BMD LS: 0.764 gr/cm2 p=0.004 and BMD 
TH: 0.683 gr/cm2 p=0.01. These differences appear also in Group 
2 (BMD LS: 0.758 gr/cm2 p=0.001 and BMD TH: 0.678 gr/cm2 
p=0.01) but not in Group 1. BMD after one year of treatment with 
risedronate, show a statistically significant increase in LS in the 
whole population (BMD LS: 0.775 gr/cm2 p=0.004) There are not 
difference between Group 1 and Group 2 results. BMD after one 
year of raloxifene in the three levels, did not change significantly 
in any of the subgroups.
Conclusions: The prevalence of thyroid dysfunction in our oste-
oporotic population is higher than expected. This feature and of 
a specific treatment may be in favour of a screening by a system-
atic TSH determination in this population. Patients treated with 
oral bisphosphonates (Alendronate and risedronate) during one 
year improve bone mass. Only patients treated with alendronate 
show differences between patients with or without thyroid dys-
function.

Disclosure of Interest: None Declared

P779 - PAMIDRONATE TREATMENT IN A PATIENT WITH 
FIBROUS DYSPLASIA OF THE JAW AND FGF-23  
MUTATION
G. Marcucci 1,*, A. Gozzini 1, G. Leoncini 1, F. Franceschelli 1, V. 
Barbaro 2, M. Rossi 2, G. Forti 2, L. Emmi 3, M. L. Brandi 1, M. L. 
De Feo 2

1Internal Medicine, 2Pathophysiology, 3Immunoallergology, Uni-
versity, Florence, Italy

Aims: Fibrous dysplasia is a rare benign bone disease caused by 
replacement of normal bone with fibro-osseous connective tis-
sue often associated with bony deformities. Diagnosis is based 
on clinical, radiographic, and histological findings. The Pamid-
ronate, a potent osteoclast inhibitor, can produce increases in the 
lesion density and delay the spread of the lesions into surround-
ing bones. The aim of this study is to evaluate the efficacy of the 
treatment with i.v. Pamidronate in a patient with the monostotic 
fibrous dysplasia of the jaw.
Methods: A 30-year-old girl (AL) was referred to our service in 
the 1999 with diagnosis of monostotic fibrous dysplasia of the left 
jaw, associated to recurring swellings of the bone and increase in 
inflammatory indexes. At the age of 10 years AL was underwent 
a right parotidectomy and in the 1992 an osteosynthesis of the 
right jaw without resolution of symptomatology. Subsequently, 
multiple cystic areas, osteosclerosis, leontiasis and condyle hy-
perplasia in the left jaw were observed. The biopsy of the left jaw 
showed a picture of osteofibrous dysplasia. Bone scintigraphy ev-
idenced marked hyperactivity next to emi-jaw left. Lumbar and 
femoral bone densities were normal. Bone alkaline phosphatase 
and urine pyridinoline were in the upper-normal range; serum 
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calcium, phosphorus, PTH, and urine calcium and phosphorus 
were in the normal range. A polymorphism in exon 3, C to T nu-
cleotide variation at codon 239 (T239M) in the coding sequence 
of FGF-23 gene, not previously reported in fibrous dysplasia, was 
detected.
Results: In the 1999 the patient started Pamidronate therapy 
(90 mg i.v.) followed by 11 cycle of Pamidronate (1 mg/Kg i.v. 
over 3 days from 1999 to 2005). Supplements of calcium and vi-
tamin D were associated. The patient was followed up with clini-
cal examinations, radiographs and biochemical indexes of bone 
turnover for 11 years. After the first Pamidronate administration, 
the panoramic radiograph significantly improved: a bone homo-
geneous structure on the left without osteolytic areas and with 
reduction of osteosclerosis became evident. At three year from 
the last pamidronate infusion (2008), the radiological picture 
remained unchanged, with an almost complete remission of the 
radiological signs of fibrous dysplasia; the patient is still free of 
symptoms.
Conclusions: Pamidronate treatment of fibrous dysplasia has 
been very efficacious in resolving functional and aesthetic prob-
lems of this patient without adverse effects.

Disclosure of Interest: None Declared

P780 - CHANGES IN SERUM CALCIUM AND PTH LEVELS 
DURING THE FIRST 6 MONTHS, IN PATIENTS  
INCLUDED IN THE STEP STUDY (STUDY OF IMAGING 
TECHNIQUES IN POSTMENOPAUSAL WOMEN WITH 
OSTEOPOROSIS TREATED WITH PTH 1-84)
G. Martínez 1,*, S. Palacios 2, E. Martínez 3, A. Pérez-Abela 4, A. 
Díez-Pérez 5, J. L. Pérez-Castrillón 6

1H. 12 de Octubre, 2Instituto Palacios, 3Medical Department, Ny-
comed Pharma, Madrid, 4H. Traumatológico, Granada, 5H. del 
Mar, RETICEF Instituto Carlos III, Barcelona, 6H. Río Hortega, 
RETICEF Instituto Carlos III, Valladolid, Spain

Aims: The STEP study is a multi-centre phase IV clinical trial, 
which is ongoing in 9 centres in Spain. All patients will be as-
sessed with two imaging techniques (ImaTx and DXA) at base-
line and at month 18. After a 4-week run-in phase, subjects re-
ceive a daily subcutaneous injection of PTH (1-84), 100 mg, plus 
calcium and vitamin D supplementation. Planned final sample 
size is 85 patients.
Methods: As of the end of December 2009, 70 patients have been 
included. An interim statistical analysis of the available data has 
been done, to obtain demographical data and evolution of pre-
dose serum calcium (s-calcium) and serum PTH (s-PTH), to a 
maximum treatment length of 24 weeks.
Results: A total of 57 patients were suitable for analysis. Mean 
age: 70.3 years (65-81); mean BMI: 27.7 kg/m2,SD (3.8), mean 
t-score lumbar spine: -3.54, SD (0.49), mean t-score total hip: -
1.82, SD (0.68). Six patients (10.5%) reported at least one adverse 
event after treatment was started (constipation (4), nausea (2), 
rectal haemorrhage (2), back pain (1), headache (1), malaise (1), 
pallor (1)). Mean s-PTH levels decreased from baseline in each 
single visit to week 24 (51.4 to 24.3 pg/ml, mean change: -33.63, 
SD: 22.8). On the other hand, s-calcium mean values increased 

in parallel from 9.56 to 9.71 mg/dl (mean change: 0.16, SD: 0.45) 
during the first 24 weeks of treatment. Nine patients showed at 
least one s-calcium measurement >10.5 mg/dl, but after discon-
tinuation of calcium and vitamin D supplements, s-calcium val-
ues returned to normal range.
Conclusions: Patients included in the STEP study seemed to be 
representative of the population usually prescribed PTH 1-84 in 
clinical practice. Adverse events reported so far have already been 
described in previous studies. Pre-dose s-PTH levels decreased 
during the first 24 weeks, and s-calcium increased in parallel. 
Only 16± of patients showed s-calcium levels over the upper limit 
considered in the study, which rapidly returned to normal range 
after discontinuation of calcium and vitamin D supplements. 

Disclosure of Interest: G. Martínez: None Declared, S. Palacios: 
None Declared, E. Martínez Employee of: Nycomed, A. Pérez-
Abela: None Declared, A. Díez-Pérez: None Declared, J. Pérez-
Castrillón: None Declared

P781 - EFFECT OF LOW INTENSITY PULSE MAGNETIC 
FIELD IN THE PREVENTION OF SPINAL CORD INJURY 
INDUCED OSTEOPOROSIS IN RATS
R. Mathur 1,*, J. Manjhi 1, S. Kumar 1, J. Behari 2

1Department of Physiology, All India Institute of Medical Sci-
ences, 2School of Environmental Science, Jawaharlal Nehru Uni-
versity, New Delhi, India

Aims: To determine the effect of low intensity PMF in the pre-
vention of SCI induced osteoporosis. SCI leads to a significant 
decline in sub-lesional bone mass. The management of which is 
unsatisfactory. PMF therapy has been reported to significantly 
promote peripheral nerve regeneration and osteogenesis; besides, 
sparing of peripheral white matter, smaller lesion volume. There-
fore PMF appears to have greater potential in the promotion of 
recovery from SCI.
Methods: The present study was designed to investigate the ef-
fect of low intensity pulse magnetic field (PMF) on bone mineral 
contents (BMC), density (BMD) and biochemical status of the 
sublesional bones (femur and tibia) in rat following spinal cord 
injury (SCI). Male adult Wistar rats (n=24) were equally divided 
into control, SCI and SCI+PMF groups. Complete transection 
of spinal cord (T11 vertebra) was surgically performed in Keta-
mine anesthetized. At the end of the study (8 weeks) BMD, BMC 
(Calcium, Phosphorus, Carbon) biochemical status (Osteocalcin, 
OC; Collagen I; Alkaline Phosphatase, ALP) were determined. 
SCI+PMF group of rats received magnetic field (17.96 μT and 50 
Hz) for 2 h / d x 8 weeks.
Results: In SCI rats, there was a statistically significant de-
crease in BMC, BMD in both the bones as compared to control 
group, while there was no statistically significant decrement in 
SCI+PMF rat group except the Carbon content. The OC, Collagen 
I and ALP in femur significantly decreased (459.74±52.99 mg/g, 
213.33±22.73 mg/g, 93.10±11.57 I.U/g) in SCI versus control rat 
group (790.14±76.71 mg/g, 296.59±34.8 mg/g, 134.67±8.84 I.U/
g) respectively which was attenuated in SCI+PMF rat group.
Conclusions: SCI caused loss of BMC, BMD and altered bio-
chemical properties of sub-lesional bones indicative of significant 
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osteoporosis in our rats which was attenuated by low intensity 
PMF(17.96 μT and 50 Hz) for 2h/dx8 weeks. 

Disclosure of Interest: None Declared

P782  - COMPLIANCE WITH ORAL OSTEOPOROSIS 
DRUGS
S. Lo 1,*

1The Family Planning Association of Hong Kong, Hong Kong, 
Hong Kong, China

Aims: To investigate drug compliance of first time oral osteoporo-
sis drug users and to identify factors associated with compliance.
Methods: Women with postmenopausal osteoporosis, who initi-
ated treatment between Jan 2005 and Dec 2006 were included. All 
new user were followed up every 3 months twice then every 6 
months thrice then yearly. Clinical data, including demographic 
data, drug use profile, previous use of hormone therapy for meno-
pausal symptoms, concomitant use of other medications and DXA 
results, were obtained from their computerised clinical records.
Results: The study sample included 213 women. Their mean 
age was 57.5±6.0 years old (range: 41 - 74) and their mean meno-
pausal age was 48.6±4.5 years old (range: 33-60). Drugs used 
included weekly bisphosphonates (72.3%) and daily raloxifene 
(27.7%). Up till January 2010, 32.9% patients continued with the 
drug, 25.8% discontinued and 23.5% defaulted. 10.3% changed 
to other drug(s) and continued with that, 4.7% changed drug 
but eventually discontinued and 2.8% changed drug and even-
tually defaulted. Treatment compliance was related to whether 
side effects were experienced (p<0.001), the drug used (p=0.002) 
and DXA reassessment result (p<0.001). There was no associa-
tion with family income (below vs. above median household in-
come of Hong Kong, p=0.086), education (illiterate & primary 
education vs. secondary & higher education, p= 0.846), previous 
use of hormone therapy for menopausal symptoms (p=0.130), 
concomitant use of medication(s) for treating other chronic 
illness(es) (p=0.069), personal history of fracture (p=0.867) and 
family history of osteoporosis (p=0.611). The main reasons for 
changing from raloxifene to other drugs were side effects (hot 
flush, cramps) intolerable (25%), decreased bone mineral den-
sity (BMD) on reassessment (25%) and no significant increase in 
BMD on reassessment (20%). 72.2% patients requested change 
from weekly bisphosphonates to other drugs because they could 
not tolerate the side effects, mainly gastrointestinal upset and 
musculoskeletal pain. 

 Change 
drug

Continue Default Discontinue Total

Weekly Bisphos-
phonates

18 55 39 42 154

Raloxifene 20 15 11 13 59
Total 38 70 50 55 213

Conclusions: While weekly bisphosphonate takers were 
more compliant to treatment than daily raloxifene takers, the 
overall compliance with osteoporosis treatment was still unsatis-
factory. Allowing drug changes at follow up visits retained more 

than half of the patients. Compliance was mainly affected by the 
characteristics of the drug used.

Disclosure of Interest: None Declared

P783 - A COMPARISON OF CASE-FINDING STRATEGIES 
FOR THE MANAGEMENT OF OSTEOPOROSIS
E. McCloskey 1,*, H. Johansson 2, A. Oden 2, J. Compston 3, J. 
Kanis 2

1Academic Unit of Bone Metabolism, 2WHO Collab. Centre for 
Metabolic Bone Diseases, University of Sheffield, Sheffield, 3Dept. 
of Bone Medicine, Cambridge University Hospitals NHS Founda-
tion Trust, Cambridge, United Kingdom

Aims: The aim of this study was to compare the effectiveness of 
the Royal College of Physicians (RCP) case-finding strategy pre-
viously used in the UK and the updated guideline published by 
the National Osteoporosis Guideline Group (NOGG), which in-
corporates the FRAX® tool to calculate fracture probability.
Methods: Comparisons were made by simulating population 
samples of 1000 women at ages ranging from 50 to 85 years, us-
ing age-specific prevalence of risk factor and UK-derived rates 
for fracture and mortality. Comparators comprised the number 
of women identified at high risk, the incidence of hip fracture and 
the femoral neck bone mineral density (BMD) in those identified, 
the number of BMD tests required to identify a prospective hip 
fracture case, the acquisition cost and the cost per hip fracture 
averted.
Results: Compared with the RCP strategy, NOGG identified sim-
ilar or slightly reduced numbers of women at high risk (average 
34.6% vs. 35.7% across all ages), but with lower numbers of scans 
required at each age. For example, NOGG required only 3.5 scans 
at the age of 50 years to identify one case of hip fracture, where-
as RCP required 13.9. At the age of 75 years, the corresponding 
numbers needed to scan were 0.9 and 1.5. The lower number of 
BMD tests meant that the acquisition costs for identifying a hip 
fracture case and the total costs (acquisition and treatment) per 
hip fracture averted were also lower.
Conclusions: Compared to the RCP strategy, the FRAX®-based 
NOGG strategy makes more efficient use of BMD resources with 
lower acquisition costs and lower costs per hip fracture averted.

Disclosure of Interest: None Declared
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P784 - A TRANSLATIONAL APPROACH TO CLINICAL 
GUIDELINE DEVELOPMENT WITH FRAX® BASED ON 
THE GUIDELINES FOR SWEDEN
H. Johansson 1,*, A. Oden 1, J. Kanis 1, F. Borgström 2, O. Ström 2, 
D. Mellström 3, E. McCloskey 1, 4

1WHO Collab. Centre for Metabolic Bone Diseases, 4Academic 
Unit of Bone Metabolism, University of Sheffield, Sheffield, Unit-
ed Kingdom, 2i3 Innovus, Stockholm, 3Center for Bone Research 
at the Sahlgrenska Academy, University of Gothenburg, Gothen-
burg, Sweden

Aims: FRAX® is a computer based algorithm that provides models 
for estimating the probability of fracture in men and women, and 
is freely available on the internet (www.shef.ac.uk/FRAX®). Given 
its ease of use, the FRAX® tool is increasingly used by clinicians 
which has created a need for clinical guidelines to incorporate 
fracture probability into clinical management algorithms. Inter-
vention thresholds (the fracture probabilities at which treatment 
is recommended) can either be fixed (e.g. a probability of 15% 
or more) or developed from existing guidelines (a ‘translational’ 
approach). The aim of this study was to develop a translational 
approach derived from current clinical guidelines in Sweden pro-
vided by the Medical Products Agency.
Methods: Under this guidance, women are considered as candi-
dates for treatment on the basis of BMD and clinical risk factors 
for osteoporosis. More specifically, they are considered for treat-
ment when they have a BMD T-score of<-2.0 SD and a previ-
ous fracture or a BMD T-score of<-2.5 SD and at least one strong 
risk factor (high age, glucocorticoids, family history of fracture) 
or at least two weak risk factors (low body mass index (BMI), 
smoking, early menopause). These indications were converted to 
probabilities of a major osteoporotic fracture using the Swedish 
FRAX®-model.
Results: Mean probabilities increased with age, from 13% at the 
age of 50 years in women and rose to 34% at the age of 80 years. 
The use of fracture probabilities permitted women at high risk to 
be considered for treatment who would not be otherwise eligible. 
For example, a women aged 65 years with a T-score of -2.0 SD 
having family history, corticosteroid treatment and smoking, has 
a 10 year probability of 33% that greatly exceeds the interven-
tion threshold for that age (22%). In contrast, she would not be 
currently considered for treatment since she has a T-score above 
-2.5 SD.
Conclusions: The evolution of guidelines relying on BMD-based 
intervention (thresholds towards a fracture risk continuum based 
on the 10-year probability of any major osteoporotic fracture may 
contribute to improved identification of patients at increased risk 
of fracture.

Disclosure of Interest: None Declared

P785 - NECK SPARING TOTAL HIP ARTHROPLASTY 
– LESSONS LEARNED
T. Mctighe 1,*, A. Turnbull 2, 3, J. Keggi 4, K. J. Keggi 1, 5, 6, R. Ken-
non 4, S. D. Stulberg 7, L. E. Rubin 4, I. Woodgate 8, J. Harrison 1, 9, 
A. Van Der Rijt 10, D. Brazil 11

1Executive, 3Research, Joint Implant Surgery & Research Founda-
tion, Chagrin Falls, 4Clinical, Orthopaedics New England, 6Ex-
ecutive, Keggi Orthopaedic Foundation, Middlebury, 5Surgical, 
Yale Medical School, 7Surgical, Northwestern University Medi-
cal School, New Haven, 5Surgical, Yale Medical School, 7Surgical, 
Northwestern University Medical School, Chicago, United States, 
2Surgical, St. George Hospital, 8Surgical, St. Vincent Hospital, 
11Research, Signature, Sydney, 9Surgical, The Hills Private Hos-
pital, Baulkham Hills, 10Clinical, Private practice, Wagga Wagga, 
Australia

Aims: Architectural changes occur in the proximal femur after 
THA and can lead to implant loosening and or breakage of the 
implant. Previous surgeon designers (Freeman, Townley, Wh-
iteside and Pipino) have advocated the concept of neck sparing 
stems. However, to-date most neck sparing stems have had disap-
pointing results with regard to maintaining proximal bone min-
eral density. Our aim was to identify design features that would 
improve proximal load transfer, simplify surgical technique and 
be cost effective by inventory size and cost.
Methods: Review of previous published work was evaluated 
along with new FEA modeling providing for a new approach to 
neck sparing short curved stem design. Three hundred radio-
graphs were evaluated for sizing and twenty intra-operative trial 
implantations for the development of simplified, and reproduc-
ible surgical instrumentation. All surgical approaches were uti-
lized. The review process provided for a novel new design that 
was validate by the fabrication and implantation of five custom 
stems with post-operative follow-up between twenty and twenty 
nine months. The proximal stem design has a novel conical flair 
shape that stimulates and transfer hoop tension into compress 
forces to the retained femoral neck. A modular neck provides 
for fine-tuning joint mechanics without disruption of implant to 
bone interfaces and a sagittal slot reduces chances of lateral cortex 
perforations. In case of stem removal a threaded hole is provided 
for a solid lock with a slap hammer for direct axial removal.
Results: Radiographic review clearly demonstrates the need for 
20° of internal rotation for proper measurement of femoral off-
set and medial neck curve. Surgical intra-operative evaluations 
demonstrated any standard conventional or small incisions works 
with this stem. The anterior single incision is especially attrac-
tive since the curvature of the stem reduces the need for as much 
femoral mobilization required by a straighter stem design. FEA 
modeling demonstrated improved proximal strain patterns to the 
retained femoral neck. Fatigue FEA modeling showed reduced 
implant strains in the modular neck as a result of a shorter bend-
ing moment by design use of neck sparing feature.
Conclusions: We are encouraged with FEA modeling and short-
term clinical/surgical results to-date and believe there are sig-
nificant advantages in the concept of neck sparing stems. Addi-
tional mechanical and clinical /surgical evaluations are underway 
(twenty stems implanted to-date).
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P786 - PHYSICAL THERAPY MANAGEMENT OF THE  
PATIENT WITH OSTEOPOROSIS – FOCUS ON THE 
SPINOMED III ORTHOSIS
S. M. Meeks 1,*

1Sara Meeks Seminars, Gainesville, United States

Aims: This highly interactive presentation will focus on a com-
prehensive, 12-point physical therapy management approach 
to the patient with osteoporosis and compression fracture with 
an emphasis on bracing with the Spinomed III spinal orthosis. 
Participants will learn concepts such as the “Αbet Soup of the 
Skeleton” and to move “From and For The Bones.” Included is a 
detailed description of each point of The Meeks Method 12-point 
intervention approach along with a discussion of the study of the 
Spinomed orthosis and how the results impact physical therapy 
management.
Methods: Sara M. Meeks, PT. MS, GCS is a physical therapist 
with nearly 50 years of experience who has spent the past 25 years 
focusing on the unique management implications of the patient 
with osteoporosis. 
Results: She is an author, seminar leader and international pre-
senter who, in addition to the conferences listed below, has pre-
sented for both annual conferences of the American Physical 
Therapy Association, at many U.S. state chapter meetings, and 
teaches her seminar OSTEOPOROSIS: A Comprehensive Treat-

ment Strategy Levels 1-3, around the U. S. and Canada. She is a 
physical therapy consultant for Osteoporosis Canada.

Conclusions: Presenter 4th Symposium on “New Therapeutic 
Aspects for Osteoporotic Vertebral Fractures.” September 2009. 
Begur, Spain. Sponsored by medi GmbH & Co. Germany.
References: Plenary Presenter WCPT AWP & IPA Congress. 
Membai India. January 2009.

Exercise and Movement Guidelines for the Physically Frail. 
Home Health Section CSM 08.

Keynote Speaker International Private Practitioners Associa-
tion, WCPT, Melbourne, Australia. October 2005

SAFE Yoga for Skeletal Health-Section on Geriatrics CSM 07, 
Management of Compression Fractures - Section on Orthopedics 
CSM 05, Osteoporosis: The Case for UN-Loading - Section on 
Orthopedics, CSM 04, Osteoporosis: Prevention of Sequelae in a 
Younger Population – Section on Women’s Health CSM 04., Spi-
nal Stenosis vs. Osteoporosis: The Treatment Dilemma. Section 
on Orthopedics CSM 03. 

Development of a Senior Exercise Class Safe for Persons With, 
or at risk for Osteoporosis. APTA Annual Conference. Pre-Con-
ference Course June 2002.

The Challenge of Osteoporosis: Recognizing the First Signs 
and Risk Factors in the Physical Therapy Clinic Population – Sec-
tion on Geriatrics CSM 02., Treatment of Compression Fractures 
Acute-Chronic Care, PT01 Anaheim, CA., Exercise Guidelines 
for the Healthy Elderly, PT00 Indianapolis, IN

Disclosure of Interest: None Declared

P787 - SAFE, THERAPEUTIC MOVEMENT & EXERCISE 
FOR BONE HEALTH
S. M. Meeks 1,*

1Sara Meeks Seminars, Gainesville, United States

Aims: This highly experiential, participatory session will focus 
on movement and exercise to prevent, arrest and/or reverse the 
common Patterns of Postural Change (Figure 1 below) associated 
with the ageing process. With the intent of improvement in body 
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alignment to maximize both the weight-bearing forces and the 
force of muscle contraction on bone, participants will leave with 
practical and easy ideas to implement in their own private lives as 
well as in their own practice.
Methods: Included will be instruction in The Perch Posture (seat-
ing to strengthen the back,) Sit-To-Stand exercises with The Hip 
Hinge, how to move with spinal elongation, functional and prac-
tical Balance Exercises, Principles of Movement for Activities of 
Daily Living and Weight-Bearing Exercise, and discussions of 
bracing with the Spinomed III spinal orthosis, as well as other 
aspects of the comprehensive Meeks Method for management of 
the patient with osteoporosis.
Results: -

Conclusions: Sara M. Meeks, PT, MS, GCS has been practic-
ing physical therapy for nearly 50 years and has spent the past 
25 years specializing in the unique management implications of 
patients with low bone mass. An international seminar leader 
and speaker, she has presented her work at the following confer-
ences:
References: 1. Presenter 4th Symposium on “New Therapeutic 
Aspects for Osteoporotic Vertebral Fractures.” September 2009. 
Begur, Spain. Sponsored by medi GmbH & Co. Germany. Sep-
tember 2009

2. Plenary Presenter WCPT AWP & IPA Congress. Membai 
India. January 2009.

3. Keynote Speaker International Private Practitioners Asso-
ciation, WCPT, Melbourne, Australia. October 2005

4. Seminar OSTEOPOROSIS: A Comprehensive Treatment 
Strategy presented at both annual conferences of the American 
Physical Therapy Associated, many state chapter conferences, as 
well as at multiple locations around the United States and Canada 
since 1997. Physical Therapy consultant for Osteoporosis Cana-
da.

Disclosure of Interest: None Declared

P788 - PHARMACOKINETIC CLINICAL STUDIES OF AN 
ORALLY DELIVERED RECOMBINANT PTH ANALOG
K. Erickson 1, W. Stern 1, A. Consalvo 1, P. Shields 1, A. Sturmer 1, 
V. Ray 1, C. Meenan 1, D. Miller 1, A. Bolat 1, J. Giacchi 1, S. Pen-
nington 1, N. Mehta 1,*, N. Souders 1, S. Mitta 1, J. Gilligan 1

1Unigene Laboratories Inc, Boonton, United States

Aims: Parathyroid hormone (PTH), when given intermittently, 
has an anabolic effect on bone. An oral tablet formulation of this 
PTH analog was developed and initially optimized in a dog mod-
el. Two clinical pharmacokinetic (PK) studies were performed to 
determine the plasma levels and variability of the PK response, as 
well as the safety of this oral formulation. 
Methods: A recombinant PTH analog was produced in E. coli at 
levels exceeding 1 g/litre. An initial rising dose study in postmen-
opausal women examined the plasma levels following adminis-
tration of tablets containing 2, 4, 6 and 8 mg of this recombinant 
analog. A second study was designed to evaluate the safety as well 
as the inter- and intra-subject PK variability of two dosing regi-
mens in an open label, two-period replicate dose study in post-
menopausal women: a) a single 6 mg tablet given to each subject 
at period 1 and at period 2, with a 48 hour interval between each 
period. b) two tablets of 4 mg each given simultaneously to each 
subject during period 1 and period 2, with a 48 hour interval be-
tween each period. Blood samples were collected over a 6 hour 
period following dosing and PTH levels were quantified using a 
sandwich ELISA. 
Results: In the first study, a linear dose-dependent response was 
seen at the three higher doses. In the second study, the Cmax val-
ues with both the 6 mg and 2x4 mg tablets were in the 200 to 300 
pg/mL range, and hence achieved or exceeded blood levels that 
have been shown to be anabolic with an existing injectable for-
mulation. A few transient adverse events were seen at the higher 
exposures, and these were mostly the known class effects of PTH 
such as light headedness, diaphoresis and nausea. There were no 
serious adverse events reported during the study and no clinically 
significant changes in serum calcium, phosphate, magnesium or 
endogenous PTH activity were observed. 
Conclusions: The PK profiles were consistent with the require-
ment for bone anabolic activity. Both the inter- and intra-sub-
ject variability was deemed to be acceptable with the 6 mg dose. 
Further clinical studies to investigate the longer term safety and 
efficacy of this orally delivered PTH analog have been initiated.
Acknowledgement: The clinical development of this PTH analog 
is a collaborative project with GlaxoSmithKline.

Disclosure of Interest: None Declared

P789 - EFFICACY OF AQUATIC REHABILITATION FOR 
CHRONIC AND RECURRENT BACK PAIN
M. V. Mihailov 1, 2,*, D. M. Popa 2, N. Pascalau 1

1Faculty of Medicine and Pharmacy, University of Oradea, 
Oradea, 2Rehabilitation Hospital, Rehabilitation Hospital, Felix 
Spa, Romania

Aims: The conservative treatment of low back pain includes bal-
neophysical therapy; the chronicity of the condition and the sever-
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ity of symptoms influence the outcome of therapy. The aim was 
to determine the effectiveness of aquatic rehabilitation for outpa-
tients with chronic or recurrent back pain for a period of 6 weeks 
in Medical Rehabilitation Hospital Felix Spa. Design: randomized, 
controlled observational study. Setting: outpatient setting.
Methods: A total of 102 patients with recurrent or chronic back 
pain, were randomized in control (n=50) and study group (n=52). 
Interventions: the control group: complex rehabilitation treat-
ment, 3 times weekly for 6 weeks, including physiotherapy, mas-
sage and pain relief medication. Study group: the same program 
applied completed with exercise and hydrokinetotherapy in oligo-
mineral thermal waters. Outcome measures: Disability measured 
using the Roland Morris Disability Questionnaire. Assessments: 
at baseline, at the end of the treatment and after 3 months. Data 
analysis: Paired t – Student test, effect size for the Roland Morris 
Score to describe the magnitude of the clinical changes.
Results: Little change occurred in Roland Disability Score in the 
control group. Significant reductions took place for all interven-
tions for Roland Disability Score in the study group at the end of 
the treatment. The study group had better values 3 month after 
the end of rehabilitation compared to baseline whereas the con-
trol group had already declined to values.
Conclusions: The rehabilitation program including hydrokine-
totherapy in oligomineral thermal water induce beneficial long-
term effects in low back pain although the underlying mecha-
nisms are not yet fully understood.
References: 1. De Lisa JA. Physical medicine and rehabilitation 
– principles and practice, 4th Edition, Lippincott Williams and 
Wilkins, 2005; 2. Goldby L et al, Spine 2006;31:1083; 3. Hayden 
J et al, Ann Intern Med 2005;142:765; 4. Lie-Chien Hsieh L et 
al, BMJ 2006;332:696; 5. Waddell G, Aylward M, Sawney P. Back 
pain, incapacity for work and social security benefits; an inter-
national literature review and analysis. London: Royal Society of 
Medicine Press 2002.
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P790 - WAYS OF MANAGEMENT IN AN SEVERE  
POSMENOPAUSAL OSTEOPOROSIS WOMAN 
S. Mihalcea 1, 2,*, D. M. Farcas 3, 4, I. Gasparik 5, M. Cevei 3

1ASPOR, o, 2Physical Rehabilitation Clinic Felix Spa, Felix Spa, 
3University of Oradea Faculty of Medicine, 4ASPOR, Oradea, 
5ASPOR, Targu Mures, Romania

Aims: we studied a case of a postmenopausal woman with a se-
vere form of osteoporosis with multiple spine fractures regarding 
the optimal therapeutic approach.
Methods: We examined the case of a 50 years old woman who 
presented the following risk factors of osteoporosis: early meno-
pause at 38 years, etiology not specified (Hormone replacement 
therapy from 38 to 40 years), low body mass index and former 
smoker. The first symptom of osteoporosis occurred in the context 
of ordinary domestic activities in December 2007 and consisted in 
a flare of extremely severe low back pain leading to marked dis-
ability. In early April 2008, during a consult in neurosurgery and 
a RM examination revealed a total of two severe fractures and a 
moderate number of three dorsal vertebral fractures, and the diag-

nose of osteoporosis is established. Given the state of the patient, 
the number and severity of the vertebral fractures, an interven-
tion Kyphoplastia was recommended and performed. Next month 
an antiosteoporotic bisphosphonates treatment was initiated and 
an addition of calcium and vitamin D. We also mention that nei-
ther the hospital nor the family doctor have made recommenda-
tions on a rehabilitation program or a lifestyle change. The patient 
loses her independence and the family contacts a rehabilitation 
service: Physical Rehabilitation Clinic Felix Spa, Romania where 
the patient was admitted three months after the surgery. We used 
QUALEFFO 41 Index to assess the quality of life of our patient. 
Results: We continued the antiosteoporotic therapy and started 
a complex rehabilitation program focusing on individual specific 
physical therapy, hydrokinetotherapy, massage, counselling and 
occupational therapy and physiotherapy. The patient increased 
her weight, the depression symptoms disappeared, without new 
fractures clinically shown, with bone mineral density in a sta-
tionary phase, with a markedly lowering of pain symptoms and 
with improvement of spine movement and orthostatic autonomy. 
All of the above led to a significantly increasing of her quality of 
life(Qualeffo 41 index).
Conclusions: In case of severe osteoporosis with markedly af-
fected of clinical statement and quality of life the antiosteoporotic 
therapy and surgical treatment of the vertebral fractures are not 
enough. The key to improve quality of life of such a patient is 
a complex rehabilitation management and changing in lifestyle 
coordinate by a complex rehabilitation team .

Disclosure of Interest: None Declared

P791 - INFLUENCE OF LONG-TERM POSTMENOPAUSAL 
HORMONE REPLACEMENT THERAPY ON STRUCTURAL 
BONE STRENGTH AND ITS DETERMINANTS IN BODY 
WEIGHT-LOADED AND NON-LOADED BONE
T. M. Mikkola 1, 2,*, A. Heinonen 2, V. Kovanen 2, S. Cheng 2, U. M. 
Kujala 2, H. Suominen 2, M. Alén 3, J. Puolakka 4, C. Ankarberg-
Lindgren 5, P. H. Ronkainen 1, 2, M. Koskenvuo 6, J. Kaprio 6, 7, 8, T. 
Rantanen 2, S. Sipilä 1

1Gerontology Research Centre, 2Department of Health Sciences, 
University of Jyväskylä, 4Central Finland Health Care District, Jy-
väskylä, 3Department of Medical Rehabilitation, Oulu University 
Hospital, Oulu, 6Department of Public Health, University of Hel-
sinki, 7Institute for Molecular Medicine, 8National Institute for 
Health and Welfare, Helsinki, Finland, 5Department of Pediatrics, 
Sahlgrenska Academy at University of Gothenburg, Gothenburg, 
Sweden

Aims: Although postmenopausal hormone replacement therapy 
(HRT) is known to prevent fractures, knowledge on the influ-
ence of long-term HRT on bone strength and its determinants 
other than areal bone mineral density is scarce. The aim of this 
study was to investigate the influence of long-term HRT on bone 
strength and its determinants in body weight-loaded and non-
loaded bone.
Methods: This study had a genetically controlled design with 24 
postmenopausal monozygotic female twin pairs (mean age 61 
years) discordant for HRT for an average 8 years. Bone strength, 
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volumetric mineral density, cross-sectional area, bone mineral 
mass as well as cross-sectional density and mass distributions 
were assessed in the distal tibia and distal radius with peripheral 
computed tomography (pQCT).
Results: The HRT users and their non-using co-twins did not dif-
fer in body weight or level of physical activity. In the tibia, com-
pressive strength was 24% (95% CI: 9 to 40%) and in the radius 
26% (11 to 41%) greater in the HRT users compared to their non-
using co-twins. This was due to higher volumetric bone mineral 
density in the HRT users (mean 11%, 4 to 18%) both in the tibia 
and radius since no difference between the users and non-users 
was observed in bone cross-sectional area. The HRT users had 
higher bone mineral mass than the non-users both in the tibia 
(10%, 4 to 16%) and radius (12%, 5 to 18%). Volumetric bone 
mineral density was significantly higher throughout the bone 
cross-section in the HRT users compared to non-users except in 
the innermost area and in the trabecular area next to the corti-
cal wall in both bone sites (Figure). Also, bone mineral mass was 
higher in the HRT users in all directions cross-sectionally except 
for anterior direction.

Conclusions: In postmenopausal women, long-term HRT pre-
serves strength in epiphyseal bone sites by preventing bone min-
eral loss independently of the loading environment. The extra 
mineral preserved in HRT users is distributed evenly within and 
between bone sites. Thus, long-term HRT prevents adverse effects 
of menopause on the skeleton which predispose postmenopausal 
women to fractures.

Disclosure of Interest: None Declared

P792 - SCREENING AND DIAGNOSIS OF OSTEOPOROSIS 
TO PREVENT FRACTURES AND FACTORS ASSOCIATED 
WITH ANTI-OSTEOPOROSIS TREATMENT IN OLDER 
ADULTS
M. G. Minicelli 1,*, E. Gasbarra 1, A. Padolino 1, V. Tempesta 1, M. 
Feola 1, C. Rao 1, U. Tarantino 1

1Orthopaedics and Traumatology, Tor Vergata Hospital Founda-
tion, Rome, Italy

Aims: To investigate the prevalence of osteoporosis in older 
adults with fragility fractures and to identify factors associated 
with screening and pharmacological treatment.
Methods: We analysed 285 post menopausal women and 55 men 
who underwent to an orthopaedic treatment for low trauma frac-

ture between July 2006 and December 2009. The patients were 
aged 50 years old and over. For each patient a questionnaire was 
completed, that included the data about the screening of oste-
oporosis and the pharmacological prescription before and after 
the fracture. Moreover, the questionnaire included some charac-
teristics of patients: age, sex, height, weight, BMI, age of meno-
pause, education, family history of fragility fracture, smoking, 
neurological diseases, rheumatoid arthritis, diabetes, use of glu-
cocorticoid, history of fractures. We calculated the rates of phar-
macological therapy. Therefore we stratified the outcome for each 
of these variables. We performed a Dual Energy X-Ray Absorp-
tiometry (DXA) exam to evaluate osteoporosis and osteopenia 
following the guidelines of W.H.O. At discharge, we prescribed a 
therapy for osteoporosis.
Results: 61% of patients had a hip fracture, 14% proximal hu-
merus, 13% wrist, 10% ankle and 2% spine. 36% of patients had 
fractures before the admission. Only 20% of patients received a 
screening of osteoporosis, 18% received a diagnosis of osteoporo-
sis. We performed DXA in 75% (n=255) of patients and assessed 
osteoporosis in 65% (n=166) and osteopenia in 25% (n=64); 25 
patients had a normal T-score. 18% of all patients received a med-
ication for osteoporosis before the index fracture and 48% of pa-
tients who had a history of fragility fracture received therapy. We 
prescribed an anti-osteoporotic treatment at 69.8% of patients. At 
discharge, calcium/vitamin D were prescribed to all patients (vs. 
13% before the index fracture), 55± took biphosphonates (vs. 5% 
before) and 6% took teriparatide after the first fracture with an 
increase of 17% after previous fractures.
Conclusions: We found an under-diagnosis and an under-treat-
ment of osteoporosis. Female, younger patients, low education, 
smoking, neurological diseases, glucocorticoid use, hip fracture 
were associated with a higher treatment rate. Our purpose is to 
get better the management of osteoporotic fracture by the use of 
pharmacological treatment to improve the bone quality

Disclosure of Interest: None Declared

P793 - A COMPARATIVE ANALYSIS OF DRUG  
PRESCRIBING AND COSTS FOR OSTEOPOROSIS AND 
HYPERCHOLESTEROLAEMIA IN ENGLAND FOR  
1998-2008
P. J. Mitchell 1,*

1Faculty of Education, Health & Sciences, University of Derby, 
Derby, United Kingdom

Aims: To compare volume and cost of prescribing of drug treat-
ments for osteoporosis (excluding calcium±vitamin D3 or HRT) 
and hypercholesterolaemia in England during the period 1998-
2008.
Methods: Cost and volume of prescribing was sourced from the 
annual Prescription Cost Analysis (PCA) reports produced by the 
NHS Information Centre for health and social care.
Results: Cost of prescribing for osteoporosis treatments peaked 
in 2005 at £141 million p.a. whilst number of prescription items 
dispensed peaked in 2008 at 7.3 million. The annual cost of pre-
scribing osteoporosis treatments has reduced by 40% whilst pre-
scribing volume has increased by 39%. Cost of prescribing statins 
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peaked in 2004 at £738 million p.a. whilst number of items dis-
pensed peaked in 2008 at 48.5 million. The annual cost of pre-
scribing statins has reduced by 39% whilst prescribing volume 
has increased by 73%. The total cost in 2008 of prescribing oste-
oporosis treatments other than alendronic acid preparations was 
£58 million, representing 69% of the total drug spend. The to-
tal cost in 2008 of prescribing statins other than simvastatin was 
£397 million, representing 88% of the total drug spend.

Conclusions: Treatments for hypercholesterolaemia and oste-
oporosis have been available in England for a similar time pe-
riod; simvastatin was introduced in 1989 and cyclical etidronate 
in 1992. Simvastatin and alendronate were the most prescribed 
products in their drug class prior to the introduction of cheap ge-
neric equivalents in 2003 and 2005 respectively. The 5-fold differ-
ence between peak annual drug spend on statins and osteoporosis 
drugs suggests significantly different levels of clinical activity in 
these two chronic diseases. The substantial difference in current 
absolute prescribing costs in the two disease areas and the relative 
proportion of proprietary statins and proprietary osteoporosis 
drugs is noteworthy. The 2008 NICE Technology Appraisals (TA 
160 and 161) on osteoporosis treatments in the UK restrict access 
to more costly second-line agents other than generic alendronate 
until BMD is lower, the patient is older or they have more clinical 
risk factors. This is not the case for second-line statin therapies 
described in the relevant guidance (NICE TA 94). This inconsist-
ency of recommendations in the two disease areas is surprising 
given the volume and costs incurred by the prescribing of non-
generic statins by the NHS in England compared to that for bone 
remodelling agents.

Disclosure of Interest: P. Mitchell Consultant / Speaker’s bureau 
/ Advisory activities with: Amgen, GSK, MSD-Asia, Novartis, 
ProStrakan, Roche, Servier
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P795 - EFFECT OF ONO-5334, A NOVEL CATHEPSIN 
K INHIBITOR, ON BONE TURNOVER MARKERS IN  
CYNOMOLGUS MONKEYS
H. Mori 1,*, H. Yamada 1, A. Kunishige 1, S. Nishikawa 1, Y. Hashi-
moto 1, M. Tanaka 1, T. Shiroya 1

1Development Research Laboratories, Ono Pharmaceutical Co., 
Ltd., Osaka, Japan

Aims: To investigate the effect of ONO-5334 on bone resorption 
and formation markers in normal and ovariectomized (OVX) cy-
nomolgus monkeys.

Methods: In normal monkey study, female cynomolgus monkeys 
received doses of vehicle, ONO-5334 0.3, 3 or 30 mg/kg p.o. once 
daily for 7 days within a cross-over study with 14-day recovery 
period (6 per group). Serum and urine samples were collected 
prior to the first administration, on administration day 1, 3 and 
7, then 7 and 14 days after the last administration. In the OVX 
monkey study, female cynomolgus monkeys were assigned to the 
following 6 groups (20 per group): sham, OVX-control, ONO-
5334 1.2, 6 or 30 mg/kg p.o. once daily, or alendronate 0.05 mg/kg 
i.v. once every 2 weeks. Serum and urine samples were collected 
prior to OVX and at 0.5, 2, 4, 8, 12 and 16 months after OVX. 
Serum and urine bone resorption and formation markers were 
measured in both studies.
Results: In normal monkeys, ONO-5334 decreased bone resorp-
tion markers, serum CTX and NTX at doses of 3 mg/kg or higher 
and urine CTX and NTX at dose of 30 mg/kg on administration 
1 or 3 day (p<0.05 vs. vehicle). The inhibitory effect of ONO-5334 
on bone resorption markers disappeared 7 days (serum NTX, 
urine CTX and NTX) or 14 days (serum CTX) after withdrawal 
of administration (no significance vs. vehicle). ONO-5334 did 
not affect bone formation markers such as serum bone-specific 
alkaline phosphatase (BSAP) and osteocalcin. In OVX monkeys, 
serum and urine CTX/NTX, serum BSAP and osteocalcin were 
elevated from 0.5-4 months after OVX (p<0.05 vs. sham). ONO-
5334 at 6 and 30 mg/kg inhibited the increase in bone resorp-
tion markers to below the sham group level from 0.5 months after 
OVX (p<0.05 vs. OVX). Meanwhile, ONO-5334 inhibited the in-
crease in bone formation markers from 0.5-4 months after OVX 
(p<0.05 vs. OVX), and the level was between sham and OVX-
control groups at 16 months. Alendronate inhibited both types 
of bone turnover marker from 0.5-8 months after OVX (p<0.05 
vs. OVX, except for urine CTX), and the level was similar to the 
sham level at 16 months.
Conclusions: In normal and OVX monkeys, ONO-5334 prefer-
entially suppressed bone resorption markers immediately after 
administration compared with bone formation markers. In ad-
dition, the effect of ONO-5334 on bone resorption disappeared 
rapidly after withdrawal of administration in normal monkeys. 
ONO-5334 has a unique mechanism of action and may be a new 
class of anti-resorptive drugs for osteoporosis therapy.
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P796 - ORAL BISPHOSPHONATE USE AFTER HIP  
FRACTURE IS ASSOCIATED WITH REDUCED  
MORTALITY
L. A. Beaupre 1, D. Morrish 2,*, D. A. Hanley 3, A. G. Juby 2, W. P. 
Maksymowych 2, N. R. Bell 4, S. R. Majumdar 2

1Rehabilitation Medicine, 2Medicine, 4Family Medicine, Univer-
sity of Alberta, Edmonton, 3Medicine, University of Calgary, Cal-
gary, Canada

Aims: To determine whether new use of oral bisphosphonates 
was associated with reductions in mortality or the composite of 
death or fracture using prospectively collected long-term data 
from a randomized trial of osteoporosis quality improvement for 
hip fracture.
Methods: Originally, 220 hip fracture patients were randomized 
to case manager (n=110) or usual care followed by delayed bone 
mineral density (BMD) testing (n=110) interventions. All were 
eligible for bisphosphonate treatment. Post-randomization, we 
followed patients for 3 years and ascertained bisphosphonate 
treatment, medication adherence and persistence, all-cause mor-
tality, and new clinical fractures. Proportional hazards analyses 
with time-varying treatment status were undertaken.
Results: Eleven (5%) patients died or were lost before bisphos-
phonates could even be prescribed and were excluded. Final study 
cohort included 209 patients of which 136 (65%) were females, 
104 (50%) were older than 75 years, 38 (18%) were underweight, 
and 90 (43%) had poor self-reported health. 76 (36%) subjects 
had a previous fracture before hip fracture. 132 (81%) of those 
tested had low BMD. 101 (47%) patients used oral bisphospho-
nates and 65 (64%) remained on treatment at the final evalua-
tion. Overall, 24 (11%) patients died, 19 (9%) had new fractures, 
and 42 (20%) reached the composite endpoint. Compared to no 
treatment, bisphosphonate exposure was independently associ-
ated with reduced mortality (17 [16%] vs. 7 [7%]); adjusted haz-
ard ratio (aHR)=0.92 per month treated; 95% CI 0.88-0.97) and 
composite endpoints (28 [26%] vs. 5 [15%]; aHR-0.94 per month 
treated; 95% CI 0.91-0.97).
Conclusions: Our study suggests oral bisphosphonates may be 
associated with reductions in all-cause mortality and clinical 
fractures, similar to that reported with use of intravenous bi-
sphosphonate therapy.
Acknowledgement: Our study suggests oral bisphosphonates 
may be associated with reductions in all-cause mortality and clin-
ical fractures, similar to that reported with the use of intravenous 
bisphosphonate therapy.
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P797 - CHANGES ON BONE TURNOVER MARKERS AND 
BONE MINERAL DENSITY IN WOMEN WITH  
POSTMENOPAUSICAL OSTEOPOROSIS TREATED WITH 
STRONTIUM RANELATO. INFLUENCES OF THE  
TREATMENTS PREVIOUSLY RECEIVED
M. J. Moro-Alvarez 1,*, F. Cogolludo-Perez 2, M. Andrade 2, M. 
Diaz-Curiel 3, C. De La Piedra 4

1 Internal Medicine, Metabolic Bone Disease Unit, H. Central 
Cruz Roja, 2Department of Internal Medicine, Metabolic Bone 
Disease Unit, 3 Internal Medicine, Metabolic Bone Disease Unit, 
4Dpt. of clinical biochemistry, Fundación Jiménez Díaz, Madrid, 
Spain

Aims: To evaluate the effect of SR on bone turnover markers and 
bone mineral density as well as to see if this response could be 
influenced for the previous use of other treatments for the oste-
oporosis.
Methods: We enrolled 66 postmenopausal women, mean age 
68 years (r= 51-87), treated with RE 2 grs/day during 12-24 
months. Divided into 2 groups, Group 1: Patients with previous 
antiresorptive treatments (n=20); Group 2: naive group (n=46). 
Calcium, phosphorus, and bone turnover markers of formation 
(P1NP) and resorption (CTX) basal, at 12 and 24 months were 
measured in serum by the following techniques: CTX by electro-
chemiluminescence (0,064-0,548 ng/ml) and PINP by RIA (10,4-
62 ng/ml). Bone mineral density (BMD) was measured by dual 
energy X-ray (c.v. in vivo 1,2%), at lumbar spine (L2-L4) (LS), 
femoral neck (FN) and total hip (TH) over 2 years. Statistical 
analysis was carried out by using descriptive summaries of each 
variable and Wilcoxon test for comparisons. The Spearman cor-
relation was utilized to relate the bone turnover markers and the 
values of BMD. 
Results: There were no differences in the basal characteristics be-
tween groups. The BMI did not vary throughout the study. The 
treatment with RE did not produce significant variations in serum 
calcium and phosphorus levels. At 24 months CTX decreased in 
both groups (17,05% in group 1 and 7.87% in group 2) and P1NP 
increased in both groups (21.41% in group 1 and 20.73% in group 
2), although these values were not statistically significant changes 
compared to baseline. Globally RE increased the BMD in LS 3.3% 
at 12 months and 8.2% at 24 months, in CF 1.82% at 12 months 
and 2.05% at 24 months, and in FT 3.9% at 12 months and 4.1% 
at 24 months. The gain of BMD at CL and FT were statistically 
significant. Comparing both groups, we did not find significant 
differences in any of the variables, including the BMD. We found 
a powerful correlation between the increase of the P1NP and the 
BMD in LS (r=0,615) and also between the decrease of the CTX 
and the BMD in FN (r=-0,560).
Conclusions: In our study we found that the treatment during 
12 or 24 months with RE causes a decrease in the bone resorp-
tion marker and an increase in the bone formation marker, which 
magnitude is correlated significantly with the increase in BMD 
in FN and LS respectively. These effects do not depend on the 
received previous treatment, so that the use of an antiresorptive 
therapy before the treatment with RE does not decrease the ef-
fectiveness of this drug.
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P798 - OSTEOPOROSIS OXYS RATS – CAPABILITY AND 
PROSPECTS TO EVALUATE THE EFFECTIVENESS OF 
THERAPY AND PREVENTION
N. Muraleva 1, 2,*, N. Kolosova 1

1Russia, Institute of Cytology and Genetics of the Siberian, 2Rus-
sia, Research Institute of Traumatology and Orthopaedics Federal 
Agency for Public Health and Human Services, Novosibirsk, Rus-
sian Federation

Aims: Studies of osteoporosis association with many etiologi-
cal endogenous and environmental factors in humans have been 
limited to some degree by the tremendous heterogeneity among 
populations, as well as by multiple genetic and environmental de-
terminants of the bone mineral density (BMD) phenotype. There 
is a great need to further characterize the available animal mod-
els of experimental osteoporosis for better understanding of the 
pathogenesis of this disease and investigation of new therapies. 
Our previous studies indicate that senescence-accelerated OXYS 
may be a valid model of osteoporosis.
Methods: Experiments were performed on 180 male OXYS and 
Wistar (control) from 10 days to 24 months. Also, at the age from 
8 month OXYS and Wistar (2 month) were treated alendronate. 
We measured BMD (X-ray densitometry), Ca and ALP in serum, 
Ca content in the bone (SR XFA) in all groups.
Results: We showed, that revealed no differences in BMD in 
OXYS and Wistar at the aged of 10 days and 3 months, but the 
activity of ALH – the marker of osteoblast activity - at the age of 
10 days in rats OXYS was higher by 40%, than Wistar; but at the 
age of 3 months in OXYS was lower, than in Wistars. The peak 
bone mass and BMD in Wistar is formed to the age of 12 months, 
at OXYS - already by 6, but did not reach the level of Wistar. Simi-
larly change the content of Ca in the blood and bone tissue: in a 
young age is not difference, but after the 6 months in rats OXYS 
reduced to the background of enhanced Ca excretion in the urine. 
However, changing the mineral composition of bone in OXYS not 
led to a decrease in their strength, as an indicator of the quality of 
formed bone tissue. At the age of 12 months the femoral strength 
in OXYS and Wistar was comparable. At the end of the trial, in 
alendronate group OXYS increased BMD (3.5%) and the femoral 
diameter.
Conclusions: Thus, our results showed that changes in metabo-
lism in OXYS rats detected in the postnatal period lead to the de-
velopment of idiopathic osteoporosis in future. The development 
of osteoporosis in rats OXYS was significantly slower in the group 
of therapy with alendronate.
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P799 - EFFECTS OF THE NOVEL CATHEPSIN K  
INHIBITOR, ONO-5334, ON BONE TURNOVER  
MARKERS IN POSTMENOPAUSAL WOMEN:  
A MULTIPLE DOSE PHASE I STUDY
S. Nagase 1,*, M. Ohyama 2, M. Small 1, T. Kuwayama 1, S. Deacon 1

1Ono Pharma UK Ltd., London, United Kingdom, 2Ono Pharma-
ceutical Co., Ltd, Osaka, Japan

Aims: To investigate the effects of ONO-5334 on bone turnover 
markers in postmenopausal women.
Methods: This was a double-blind, randomised, placebo-control-
led, single centre study where ONO-5334 was administered for 15 
and 28 days in 72 and 24 postmenopausal women (aged 45-75y), 
respectively. Postmenopausal status was confirmed by FSH>30IU/
L and Estradiol<92pmol/L. In the 15 day cohort, 10, 30, 50, 100, 
300 and 600mg QD was given in 6 groups of 12 subjects (9 active, 
3 placebo). In the 28 day cohort 100 and 600mg QD was given 
in 2 groups of 12 subjects (9 active, 3 placebo). Serum (s) CTX 
and sNTX, and urine (u) CTX, uNTX and uDPD (all adjusted for 
creatinine) were assessed. Urine samples were obtained 24 hours 
after administration. In the 28-day cohort, TRAP5b, PINP, osteo-
calcin (OC) and BSAP were also assessed.
Results: >100 mg of ONO-5334 resulted in reduced levels of 
sCTX/sNTX that were maximal between 4-11 hours after dosing. 
The levels of uCTX, uNTX and uDPD were also reduced with 
>100mg of ONO-5334. After single dose administration, 100, 300 
and 600mg of ONO-5334 reduced uCTX by 1.7±23.2% (n=9), 
63.0±6.2% (n=8) and 86.4±2.5% (n=9), and uNTX by 19.2±5.8% 
(n=9), 48.7±5.3% (n=9) and 72.6±4.2% (n=8), respectively 
(Mean±SE). Similar but smaller degree of suppression in uDPD 
was observed. After repeated dosing sustained reduction of both 
sCTX/sNTX were seen at >100 mg. After repeated dosing with 
the highest doses, 300 and 600 mg, suppression of sCTX/sNTX 
was maintained throughout the study period until the follow-
up visit 5-7 days after the last dose. 24 hours after the last dose 
in the 15 day dosing cohort, 100, 300 and 600mg of ONO-5334 
reduced uCTX by 44.9±13.6%, 84.5±4.4%, 92.5±1.3%, uNTX 
by 38.0±4.7%, 67.0±6.2%, 84.4±2.1% and uDPD by 2.3±4.4%, 
31.5±4.5%, 35.4±5.3%, respectively (all dose arms n=9). In the 28 
day dosing cohort, there were no appreciable difference in the lev-
el of suppression on CTX, NTX and DPD compared with the 15 
day cohort. There were also no apparent effects on BSAP, TRAP5b 
or OC and with possible reduction in P1NP in 28 days dosing. 
Conclusions: Repeated dosing with ONO-5334 at daily doses of 
100 mg or higher resulted in considerable suppression in bone 
resorption markers with no appreciable effects on bone formation 
markers. This may suggest unique mode of action of the cathep-
sin K inhibitors compared to current osteoporosis medications. 
Whether this difference in the mechanism of action would affect 
BMD or anti-osteoporotic fracture efficacy is of interest.
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P800 - SAFETY, TOLERABILITY AND  
PHARMACOKINETICS OF THE NOVEL CATHEPSIN K 
INHIBITOR, ONO-5334, IN POSTMENOPAUSAL WOMEN: 
AN ASCENDING SINGLE AND MULTIPLE DOSE PHASE I 
STUDY
S. Nagase 1,*, Y. Hashimoto 2, M. Ohyama 3, T. Kuwayama 1, S. 
Deacon 1

1Ono Pharma UK Ltd., London, United Kingdom, 2Ono Pharma-
ceutical Co., Ltd, Tsukuba, 3Ono Pharmaceutical Co., Ltd, Osaka, 
Japan

Aims: To investigate the safety, tolerability and pharmacokinetics 
(PK) of ONO-5334 in postmenopausal women.
Methods: This was a double-blind, randomised, placebo-con-
trolled, single site study consisting of 3 parts. Parts 1, 2 and 3 
were conducted as single, 15 and 28 days multiple doses, with 
52, 96 and 24 postmenopausal women aged 45-75y, respective-
ly. Postmenopausal status was confirmed by FSH>30IU/L and 
Estradiol<92pmol/L. ONO-5334 doses ranged from 3-600 mg. 
Standard safety assessments including adverse events (AE) evalu-
ation and safety laboratory, continuous ECG and vital sign assess-
ments were performed throughout the study. Plasma and urine 
concentrations of ONO-5334 and its metabolite were measured 
for PK assessment. In Part 1, the effect of the food intake on the 
PK profile was investigated with 100mg of ONO-5334.
Results: In the 3-600mg dose range, the plasma concentration of 
ONO-5334 reached Cmax (5.69 to 941 ng/mL) 0.50 to 1.0 hour 
after dosing and thereafter decreased biphasically. In the initial 
phase, ONO-5334 was rapidly eliminated and the plasma con-
centration decreased to less than one-tenth of Cmax 4 hours after 
dosing. The t1/2 was 9.1 to 22 hours and the AUC0-∞ was 7.70 
to 2400 ng*h/mL. Linear increases in Cmax and AUC0-∞ were 
observed in the 3-300mg and 3-600mg dose range, respectively. 
After postprandial administration, the Cmax and AUC0-∞ were 
0.78 (0.31 to 1.94 range) times and 0.95 (0.67 to 1.35) times to 
those after fasted administration (geometric mean of the ratio, 
95% CI). After repeated dosing steady state was achieved rapidly 
after 2 days with no evidence of accumulation with continued 
dosing. There were no serious AEs and no AEs that lead to with-
drawal during any of the three parts of the study. Headache was 
the most frequently reported AE and occurred in all dose groups 
including placebo. AEs were transient and predominantly mild in 
nature with no clear evidence of dose relationship in the overall 
frequency of AEs or in the incidence of any particular type of 
report. There were no other clinically significant findings.
Conclusions: ONO-5334 was safe and well tolerated following 
administration of up to 600mg daily for up to 28 days. The linear 
increases in Cmax and AUC0-∞ were observed in the 3-300mg 
dose range. Steady state was achieved rapidly after 2 days with no 
evidence of accumulation with continued dosing.
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P801 - SAFETY AND TOLERABILITY OF BAZEDOXIFENE 
IN POSTMENOPAUSAL WOMEN WITH OSTEOPOROSIS: 
RESULTS OF A 5-YEAR, RANDOMIZED, PLACEBO- 
CONTROLLED PHASE 3 TRIAL
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Aims: Bazedoxifene (BZA) is a novel selective estrogen receptor 
modulator under development for the prevention and treatment 
of postmenopausal osteoporosis. A pivotal phase 3 study of post-
menopausal women with osteoporosis showed that BZA was safe 
and well tolerated over 3 years of therapy, with no evidence of en-
dometrial or breast stimulation. Here we describe the safety and 
tolerability of BZA over 5 years of therapy; efficacy findings are 
presented separately.
Methods: In the core study, postmenopausal women with oste-
oporosis (N=7,492; mean age, 66.4 years) were randomized and 
received daily treatment with BZA 20 or 40 mg, raloxifene (RLX) 
60 mg, or placebo for 3 years. A total of 4,216 subjects were en-
rolled in the extension study (Years 4 and 5); the RLX 60-mg 
group was discontinued in the fourth year, and subjects receiving 
BZA 40 mg were transitioned to BZA 20 mg (BZA 40/20 mg) af-
ter 4 years. Safety data over 5 years are reported for subjects who 
received BZA 20 mg, BZA 40/20 mg, or placebo.
Results: Overall, BZA was associated with a favorable safety and 
tolerability profile over 5 years of therapy. In the BZA groups, the 
incidence of adverse events (AEs), serious AEs, and discontinu-
ations due to AEs was similar to that seen in the placebo group. 
The incidence of cardiac or cerebrovascular events, including 
myocardial infarction and stroke, in the BZA groups was not 
different from that seen in the placebo group. Similar to the 3-
year results, subjects treated with BZA had a higher incidence of 
deep venous thrombosis, hot flushes, and leg cramps compared 
with placebo-treated subjects (overall P <0.05). BZA was associ-
ated with a neutral effect on the breast. There were fewer cases 
of endometrial carcinoma in the BZA groups compared with the 
placebo group (overall P=0.05).
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Conclusions: BZA showed a favorable safety and tolerability pro-
file in postmenopausal women with osteoporosis over 5 years of 
therapy.
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P802 - DOES ANGIOTENSINOGEN II TYPE 1 RECEPTOR 
BLOCKER USE AFFECT BONE MINERAL DENSITY IN 
ELDERLY? A CROSS-SECTIONAL STUDY
I. M. Naharci 1,*, E. Bozoglu 1, A. T. Isik 1, H. Doruk 1, T. Onar 2, 
S. Kilicic 3

1Gerıatrics, 2Family Medicine, 3Epidemiology, Gulhane School of 
Medicine, Ankara, Turkey

Aims: Angiotensinogen II type 1 receptor blockers (ARB) are 
widely used antihypertensive drugs that are able to reduce car-
diovascular morbidity and mortality mainly through their in-
hibitory effect on renin-angiotensin system (RAS). Beyond the 
inhibition of RAS, the identification of accompanying mecha-
nisms has motivated studies evaluating the relationship between 
the blockage of this system and the modification of bone mineral 
density (BMD)1. Up to now, there is no report on the relationship 
between ARB use and BMD in elderly. The purpose of this study 
was to evaluate the association between ARB use and BMD in 
elderly.

Methods: We included 78 older subjects (52.6% women; mean 
age 76.22±6.08) who are under ARB treatment (mean 2.8 years, 
18-48 months) in the study. One hundred sixty eight subjects 
(58.3% women; mean age 77.73±5.99) without use of any drug af-
fecting RAS system were selected to the control group. Exclusion 
criteria included secondary causes of metabolic bone diseases, 
bilateral hip arthroplasties, inability to ambulate independently, 
and current treatment with bisphosphonates, calcitonin, calcium 
or D vitamin or any other drug known to affect to bone metabo-
lism. The BMD was measured at the lumbar spine (L1-L4) and 
hip by dual energy x-ray absorptiometry (DXA).
Results: When compared two groups, there was a significant dif-
ference on the total femur and femur neck BMD, T-score of total 
femur and femur neck, respectively (p=0.015; p<0.001; p=0.020; 
p<0.001). ARB use was associated with higher total femur and 
femur neck BMD compared to age, body mass index, alcohol in-
take, smoking, and physical activity level matched controls, re-
spectively (0.908±0.119, 0.847±0.133; 0.774±0.086, 0.693±0.116). 
Also, femur total and neck T-score was found higher in ARB users 
than controls, respectively (-0.88±0.82, -1.28±0.93; -1.09±0.82, 
-1.75±0.89). No significant difference was found among two 
groups for total lumbar BMD and T-score.
Conclusions: This is the first study that shows a positive relation-
ship between ARB use and BMD in elderly. Antihypertensive ther-
apy with ARB seems not only to regulate arterial blood pressure 
but also may modify femur BMD in elderly. Future randomized 
controlled studies are needed to examine this association.
References: 1. Lynn H et al, Bone 2006;38:584.
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P803 - ANALYSIS OF RISK FACTORS IN OLDER MEN 
WITH OSTEOPOROSIS
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Aims: Osteoporosis (OP) in men is an important reason for mor-
bidity in advanced age, although less common than in women. 
While the risk of hip fracture in older men is half of the women, 
vertebral fracture risk is almost same. The morbidity and mor-
tality risk for older men is higher than women after fracture. 
However, there is little information regarding risk factors in this 
population. The aim of this study is to examine the risk factors in 
older men with OP. 
Methods: Medical records of 558 older men (mean age: 77.36±6.1) 
admitted to our clinic were assessed retrospectively. Exclusion 
criteria included conditions known to cause OP (hypogonadism, 
chronic steroid use, etc), bilateral hip arthroplasties, inability to 
ambulate independently, and current treatment with bisphospho-
nates, calcitonin, calcium or D vitamin. The bone mineral den-
sity (BMD) was measured at the lumbar spine (L1-L4) and hip 
by DXA. The diagnosis of OP was established according to the 
criteria of WHO.
Results: One hundred sixty three of assessed 558 subjects have 
BMD in medical records. Among this group, OP, osteopenic, and 
BMD in normal range were observed in 50 (30.7%), 72 (44.2%), 
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and 41 (25.2%) subjects, respectively. Fracture was determined in 
6 (12%) osteoporotic and 5 (6.9%) osteopenic men. OP was com-
mon in men with low body mass index and weight loss (p<0.05). 
Also, the incidence of OP increased in the men living sedentary 
(p<0.05). Age, height, waist circumference, sedimentation rate, 
total and ionized calcium, albumin, magnesium, and phosphor 
levels in blood were not related to OP (for all, p>0.05). There 
was no significantly relationship between hyperthyroid and OP 
(p=0.067).
Conclusions: The factors that increase the risk for OP in older 
men were found low body weight, weight loss, and physical in-
activity. All the fractures occurred in men with T-scores >-1.0 
standard deviations below the mean. Interestingly OP was deter-
mined mostly in older men with complaints of forgetfulness. This 
condition might be explained that our clinic is a reference clinic 
for dementia. The results indicate that the primary prevention 
with exercise and good nourishment could be important factor 
for preserving of bone health in men older than 65 like in young 
or adults.
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P804 - MULTIPLE FRACTURES ON A PELVIC GIRDLE  
INCLUDING SACRAL INSUFFICIENCY FRACTURE
T. Nakajima 1,*, E. Sogo 1, K. Tanabe 1

1Orthopedics, Nishinomiya Municipal Central Hospital, Nishi-
nomiya, Hyogo, Japan

Aims: We present four cases of sacral insufficiency fractures in 
the old with osteoporosis.
Methods: We have diagnosed 4 cases in a year and reviewed the 
clinical records, radiographs, CT and MRI. We also assessed the 
degree of osteoporosis and the duration of the symptoms.
Results: All cases were postmenopausal women visited our hos-
pital at least 40 days after the onset. All of them, after falling down 
slightly, suffered from something discomfort around their low 
back, had been checked their lumbar spine and pelvis by plane 
radiographs, and told there was no apparent fracture nor abnor-
mality at the previous hospitals. When they visited our hospital, 
their pain had become worse especially when they try to sit or 
change their position of body trunks. Curiously, all of them said 
that their pain became better when they stood up or lay down on 
the bed. The mean age,± YAM at their calcaneus, BMI were 78 
years old, 52% and 21 each in our 4 cases. Only one case had the 
past history of spinal compression fracture who also had the his-
tory of maturity-onset diabetes mellitus and cerebral infarction. 
Other two cases had the past history of hysterectomy. They had 
no other past history. None of them had the history of steroid use. 
In making the diagnosis of sacral insufficiency fractures, plain 
radiographs were not useful. With CT or MRI, we could easily 
confirm fracture line and also check the absence of malignant ap-
pearance. The duration before making the diagnosis depended on 
the timing of CT or MRI. The longest case was 4 months after the 
onset. All of them also suffered from both ischium and pubis frac-
tures about 30 days after their first low back symptoms appeared. 
Three cases had complete resolution of pain within 4 months. All 
patients returned to their own ADL (activities of daily living).

Conclusions: Awareness of sacral insufficiency fractures is im-
portant to early diagnosis. We had better to consider the possibil-
ity of sacral insufficiency fracture if patients complain of severe 
pain when they sit and become better by standing up or lying 
down. Diagnosis tends to delay by plain radiographs, but CT or 
MRI is useful. Simple early treatment such as bed rest followed 
by rehabilitation provide good relief of symptoms and function-
al outcome.
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P805 - LIFE’S QUALITY ASSESSMENT AT PATIENTS WITH 
OSTEOARTHRITIS AND OSTEOPOROSIS 
D. Nemes 1, 2,*, D. V. Poenaru 2, 3, M. Dragoi 1, 2, D. Surducan 2, D. 
Popa 2, E. Amaricai 2, L. Catan 2, H. Vermesan 3, R. Prejbeanu 2, 3, 
D. Vermesan 2, 3, O. Cretu 4, F. Barsasteanu 2, 5, D. Onet 2, 5

1Rehabilitation and Rheumatology Department, 4Surgical De-
partment, City Universitary and Emergency Hospital, 2Victor 
Babes University of Medicine and Pharmacy, 3Orthopaedic and 
traumatology department, 5Imagistic department, County Uni-
versitary and Emergency Hospital, Timisoara, Romania

Aims: To assess life quality at patients with light/medium oste-
oarthritis and medium/severe osteoporosis undergoing rehabili-
tation programs and differentiate anti-osteoporotic treatment.
Methods: In 1 year period, 315 patients with light/medium oste-
oarthritis and medium/severe osteoporosis type I and II under-
going standard and similar rehabilitation programs and a differ-
entiate anti-osteoporotic treatment (Zoledronic Acid-15 patients, 
Risedronate-200 patients, Strontium Ranelate-40 patients and 
Ibandronate Acid-60 patients) were assessed regarding pain- the 
most important item which alters life quality (VAS value initially, 
after 4 months, 8 months and 1 year) and bone quality (T-score 
provided by DXA initially and after 1 year). Pearson’s test was 
used to evaluate a possible correlation between the T-score and 
VAS values. Also a comparison between averages of these param-
eters at women and men, as well for each anti-osteoporosis drug 
was performed.
Results: 223 (70,7%) women had osteoporosis type I and II, while 
92 men were with osteoporosis type II. A strong correlation be-
tween each VAS and T-scores was detected (-0,76 at the begin-
ning and -0,76 at 1 year; closer to -1 than to 0), meaning that if the 
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T-score is low VAS is high. Comparing the averages of women’s 
batch with men’s batch a better improvement regarding VAS (36% 
at women and 33% at men) and T-score (25% at women and 23% 
at men) has been encountered, also for Zoledronic Acid, followed 
by Risedronate, Strontium Ranelate and Ibandronate Acid.

Conclusions: Under standard and similar rehabilitation programs 
and anti-osteoporotic treatment, pain in performing activities 
of daily living has diminished and bone quality increased, with 
variation between women and men and by the anti-osteoporosis 
drug used. This outcome suggests that the pain at these patients 
is caused not only by osteoarthritis but also by osteoporosis and a 
combined therapy improves life quality.
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P806 - DESIGN AND CHARACTERIZATION OF A NEW 
INJECTABLE BISPHOSPHONATE-LOADED CALCIUM 
PHOSPHATE CEMENT FOR THE PREVENTION OF  
OSTEOPOROTIC FRACTURES
P. Janvier 1,*, J. Bouler 2, V. Schnitzler 3, I. Khairoun 3, C. Despas 4, 
A. Walcarius 4, F. Fayon 5, G. Montavon 6, C. Mellier 1, B. Bujoli 1

1University of Nantes-CEISAM UMR CNRS 6230, 2University of 
Nantes-LIOAD INSERM U791, 6University of Nantes-SUBATE-
CH UMR CNRS 6457, Nantes, 3Graftys, Aix en Provence, 4Uni-
versity of Nancy 1-LCPME UMR CNRS 7564, Nancy, 5CEMHTI 
UPR CNRS 3079, Orleans, France

Aims: 
An original approach to design a calcium phosphate cement 

(CPC) containing anti-resorption agents for the prevention of os-
teoporotic fractures.
Methods: In a first step, a calcium phosphate precursor (e.g. cal-
cium deficient apatite/CDA or DCPD or TCP) is loaded with a 
bisphosphonate (BP) in solution. Then, the solid obtained can 
be incorporated in the formulation of an apatitic cement mainly 
based on the following composition: TCP, DCPD, MCPM, CDA 
and polysaccharide. The liquid phase consisted in a Na2HPO4 so-
lution.
Results: Based on 31P solid state NMR studies, we have shown 
that in the case of DCPD or TCP, a BP crystalline derivative forms 

onto the solid. On the contrary, in the case of CDA, a chemisorp-
tion of the BP was observed allowing a slow release of the drug 
mainly controlled by the phosphate concentration in the medium. 
The BP loaded CDA can be incorporated in a hydrogel and can 
be used as an injectable biomaterial. Then a second generation of 
biomaterials have been investigated. We have studied different ap-
proaches to incorporating the BP in a cement formulation taking 
into account that phosphonates are considered as retarding agents 
and the fact that our cement must possess appropriate properties 
for its clinical use, including injectability, setting time, strength. 
In this context, the best approach consisted to use the CDA-BP 
system in the cement formulation. High frequency impedance and 
31P solid state NMR were used for monitoring the cement setting. 
BP adsorption/desorption experiments have been realized on ce-
ments blocks, under continuous flow condition, to model the re-
lease profile of the BP in a medium close to the in-vivo situation.
Conclusions: We have designed, characterized and patented, a 
new injectable CPC possessing the required properties to be used 
in pre-clinical or clinical studies.
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P807 - BISPHOSPHONATES IN POSTMENOPAUSAL  
WOMEN WITH OSTEOPOROSIS AND MILD OR MODER-
ATE RENAL IMPAIRMENT
D. P. Neophytou 1,*, C. Zidrou 1, T. Kyriakidis 1, D. Alvanos 1, A. 
Kyriakidis 1

12nd Orthopaedic Department, General Hospital “Papageorgiou”, 
Thessaloniki, Greece

Aims: The aim of this study is to investigate whether bisphos-
phonates are effective in patients with osteoporosis and chronic 
kidney disease.
Methods: The study was carried out, between 1 January 2005 and 
31 December 2009 on a population of 100 postmenopausal wom-
en with confirmed osteopenia or osteoporosis and mildly im-
paired (Glomerular filtration rate GFR 50-80 ml/min), or moder-
ately impaired (GFR 30-49 ml/min) renal function. Patients with 
renal osteodystrophy were excluded, by biochemical profiling or 
by bone biopsy.

50 patients (the 1stsubgroup) were received for five years alen-
dronate 70mg once weekly, while 50 patients (the 2ndsubgroup) 
were received for five years risedronate 35mg once weekly. All 
patients were received calcium (1000mg/per day) and vitamin D 
(400-800IU/ per day) if calcium serum was not increased or they 
didn’t suffer from nephrolithiasis.
Results: After five years follow up, in the 1stsubgroup (of alendro-
nate 70mg weekly), we noted an improvement of BMD (4,8-6,2%) 
on the vertebral column, and an increase of BMD (2,7-3,3%) at 
the hip joint. In the 2ndsubgroup (of risedronate 35mg weekly), 
the increase of BMD was ranged between 4,3-5,9% on the spine 
and between 2,8-3,1% at the hip joint.In the 1stsubgroup, there 
was a reduction of relative risk of both vertebral (59%) and hip 
(53%) fractures while in the 2ndsubgroup the decrease was 57% 
and 51% respectively.
Conclusions: Bisphosphonates are generally safe in patients with 
kidney disease, and skeletal protection, readily demonstrable in 
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bisphosphonate-treated populations without kidney disease, is 
also achievable in patients with chronic kidney disease (CKD) 
and other forms of nephropathy.

Disclosure of Interest: None Declared

P808 - EFFICACY OF ONCE-WEEKLY RISEDRONATE IN 
MEN WITH OSTEOPOROSIS
C. Zidrou 1, D. P. Neophytou 1,*, T. Kyriakidis 1, D. Alvanos 1, A. 
Kyriakidis 1

12nd Orthopaedic Department, General Hospital “Papageorgiou”, 
Thessaloniki, Greece

Aims: The purpose of this study is to document that once-weekly 
risedronate is an effective and safe treatment for male osteoporo-
sis.
Methods: The study was carried out, between 1 January 2005 and 
31 December 2009 on a population of 100 men with confirmed 
osteopenia or osteoporosis; aged 32-86 years (mean age 63 years).
Men with other secondary causes of osteoporosis were excluded. 
50 patients (1stsubgroup) were received once-weekly 35 mg rise-
dronate, 1000mg calcium and 400-800IU vitamin D supplements 
while the 2ndsubgroup (50 patients) was received only calcium 
and vitamin D supplements. The main outcome measures were 
the percent changes in lumbar-spine, hip, and total-body bone 
mineral density.
Results: The men who received risedronate had a mean increase 
in bone mineral density of 6,9% at the lumbar spine, 2,4% at the 
femoral neck, and 1,9% for the total body. In contrast, in the 2nd-

group, there was an increase in lumbar-spine bone mineral den-
sity of 1,8% and no significant changes in femoral-neck or total-
body bone mineral density. The increase in bone mineral density 
in the risedronate group was greater than that in the placebo 
group. The incidence of vertebral fractures was lower in the rise-
dronate group than in the placebo group (0,8± vs. 7,1±). Men in 
the placebo group had a 2.4-mm decrease in height, as compared 
with a decrease of 0.6 mm in the risedronate group.
Conclusions: In male osteoporosis, once-weekly risedronate 
significantly increases spine, hip, and total-body bone mineral 
density and helps prevent vertebral fractures and decreases in 
height.
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P809 - POSTMENOPAUSIC OSTEOPOROSIS TREATMENT 
WITH A YEARLY DOSE OF INTRAVENOUS ZOLEDRONIC 
ACID: A VENEZUELAN OBSERVATIONAL STUDY
E. J. Nieto 1, 2, 3,*, J. Salinas 1, 3, 4, A. Torres 3, 5

1Grupo de Investigacion del Metabolismo Oseo, 2Instituto Clin-
ico Medico Quirúrgico CA, 3Universidad de Los Andes (ULA), 
4.Instituto de Osteoporosis y Densitometria Osea CA, 5Laborato-
rio Multidisciplinario de Investigación Clínico-Epidemiológica. 
Lab-MICE, Merida, Venezuela, Bolivarian Republic Of

Aims: An observational clinical study was designed so as to as-
sess the efficacy and safety of a yearly intravenous administra-

tion of a 5mg doses of zoledronic acid in postmenopausal women 
suffering from osteoporosis to analyze the bone mineral density 
(BMD) changes and its complications.
Methods: A prospective clinical study was performed in 27 women 
between July 2008 and July 2009 to determine whether an annual 
doses intravenous of 5mg of zoledronic acid in 20 mns approxi-
mately and a supplement of 1.500mg calcium and 800 UI Vitamin 
D was added and how they may increase the BMD and whether it 
may decrease the risk of bone fracture. A DXA densitometry was 
performed in each subject, and the spine and hip were evaluated 
a year later with an Hologic QDR, Inc. equipment. The mean age 
of the women was 69 years (53-91 years) and their average weight 
was 59.4 kg.(37.5-81.5 kg) with a mean height of 151.6 cm (140-
162) and a body mass index (BMI) of 22.9 kg/cm²(9.6 kg/cm²-42.5 
kg/cm²). The group was administered the indicated doses.
Results: At a year follow-up, the BMD spine increase was posi-
tive with a mean of +3.5% (range -0.3% y +7.9%). In the hip, the 
increase was +2.06% (range de +0.2).
Conclusions: The findings of this study suggest that an annual 
5mg intravenous doses of zoledronic acid in postmenopausal 
women is safe and effective. It results in positive changes in the 
BMI in hip and spine, specifically in more than 70 years old with 
overweight women.

Disclosure of Interest: None Declared

P810 - NON-TRAUMATIC FRACTURE OF THE FEMUR IN 
A HEALTHY WOMAN WHO HAD BEEN TAKING  
ALENDRONATE FOR A LONG TIME: A CASE REPORT
E. J. Nieto 1,* and Grupo de Investigacion del Metabolismo 
Oseo(GIMO)
1Instituto Clinico Medico Quirurgico, Merida, Bolivarian Repub-
lic of Venezuela

Aims: Osteoporosis is an important health problem that wors-
ens with age. In Mérida (Venezuela) 36% of the women over 50 
years of age suffer from osteoporosis and 7% of these present a 
hip fracture. Alendronate bisphosphonate is the drug that has 
most frequently been used in that community over the last 12 
years because it increases mineral bone density and decreases the 
risk of fracture caused by that metabolic disorder. But it is still 
not known when the drug should be suspended. Previous studies 
have shown that the drug may alter the bone remodeling mecha-
nism and produce undesirable side-effects. We present here the 
case of a woman who had been taking alendronate for ten years 
and had suffered from a transversal shaft fracture of the femur.
Methods: In May 2009 an 85-year-old woman complained of one-
week-long pain in the right thigh. While trying to get up from 
her chair, she felt an intense pain in the right thigh. She could 
not control it and fell down. She was taken to a nearby medical 
center where she was diagnosed with a shaft transversal fracture 
of the femur. She was operated on, and an intramedular locking 
nail was inserted. The immediate post-operative put forth a satis-
factory reduction, but a month later, the patient complained that 
the fracture site was painful. A radiological examination revealed 
mobility in the fracture site. Six months later, the pain persisted at 
the fracture site. Another physician was consulted.
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Results: A new radiography evaluation revealed that it was a 
transversal fracture, with hypertrophic corticals and without 
lithic injuries in the area. The patients reported that she h been 
taking alendronate since 1998, once a day to start with and then 
once a week. The patient was not taking proton pump inhibitors 
or glucocorticoids. Five months later, the radiological examina-
tion revealed a consolidation delay with the onset of an irritation 
callus. Double photon bone densitometry (DXA) of both femurs 
was indicated with an Hologic equipment (QDR4). A global de-
crease of -5.7% between the healthy side and the fractured one 
was evidenced, immediately above the fracture site (R1) of 4.9%, 
at the level of the fracture site (R2) of -0.9% and below the frac-
ture site of -4.0%. This finding suggested that there was an oste-
oblastic activity at the fracture site.
Conclusions: Reports of femur diaphysaric or subtrochanteric 
fractures associated with prolonged treatment with alendronate 
are frequent, with prodromic pain in the area of the fracture, with 
radiological features of being transversal with engrossed corticals 
and with consolidation delay. However, the use of double pho-
ton densitometry to assess that pathology has not been reported, 
especially when that densitometry reveals a consolidation delay 
at the fracture site rather than a detention . When biopsies have 
been taken from human beings, the reported finding was that of 
a remodeling process detention, but in animals even with high 
doses, no mechanical alteration has been found. Alendronate is 
widely used, but there are very few cases of the problem reported 
here. We could be dealing with a very special sub-group of pa-
tients with specific features. It is thus necessary to conduct fur-
ther research because the effect of mechanical load support in the 
femur cortex could be lost.
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P811 - POST-HIP FRACTURE USE OF PRESCRIBED  
CALCIUM PLUS VITAMIN D SUPPLEMENTS IN ELDERLY 
MALES, AND THE CONCOMITANT USE OF ANTI- 
OSTEOPOROTIC DRUGS IN ELDERLY FEMALES ARE  
ASSOCIATED WITH LOWER MORTALITY:  
A NATIONWIDE STUDY IN FINLAND
I. S. Nurmi-Lüthje 1, 2,*, P. M. Lüthje 3, R. Sund 4, M. Juntunen 4

1Centre for Injury and Violence Prevention, Kouvola Health 
Centre, 3Dpt of Orthopaedics and traumatology, Kuusankoski 
Regional Hospital, Kuusankoski, 2Dpt.of Public health, Helsinki 
University, 4National Institute of Health and Welfare, Helsinki, 
Finland

Aims: To examine the association of prescribed calcium plus vi-
tamin D supplements and anti-osteoporotic drugs with the mor-
tality among hip fracture patients.
Methods: Data consisted of a retrospective cohort of home dis-
charged hip fracture patients aged 50 and older (N=23 615, mean 
age 76.8; women 71%) from the national PERFECT-hip fracture 
research database. Patients from the period 2000-2007 were en-
rolled. Primary exposure was the medical treatment for oste-
oporosis, i.e. purchases of calcium plus vitamin D supplements 
and anti-osteoporotic drugs, and secondary outcome was the 
all-cause mortality. Mortality was followed for eight years (2001-

2008). The patient was determined as a user of medication if he or 
she had purchased medication during the first three months after 
discharge home. Cumulative mortality was calculated by using 
Kaplan-Meier-estimator. Statistical significance of differences be-
tween cumulative mortalities was tested using the log-rank test. 
Relationship between mortality and medication purchases was 
modelled using the Cox’s proportional hazards regression with 
time-dependent covariates for medication use.
Results: Among men the use of calcium plus vitamin D supple-
ments alone was associated with lower mortality (0.71; 95% CI 
0.53-0.94). Among women, correspondingly, the use of anti-oste-
oporotic drugs was associated with lower mortality (0.79; 95% CI 
0.67-0.92), and the survival was even better if they used calcium 
plus vitamin D supplements concomitantly (0.59; 95% CI 0.48-
0.73). The post-fracture use of calcium plus vitamin D supple-
ments and the commonest anti-osteoporotic-drugs, bisphospho-
nates was low during the follow-up period, being 13% and 8± in 
males and 22% and 27% in females in 2007, respectively.
Conclusions: Medical treatment for osteoporosis was associated 
with lower mortality in elderly females. In males calcium plus vi-
tamin D supplements alone indicated lower mortality. Unadjusted 
mortality was lower among hip fracture patients discharged home 
who purchased calcium plus vitamin D supplements and/or anti-
osteoporotic drugs than among those who did not purchase these 
medications (p<0.001). The difference in cumulative mortality re-
mained for the whole eight year follow-up period. However, not 
more than every fourth female and every tenth male hip fracture 
patient who were discharged home were treated for osteoporosis 
in Finland.
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P812 - SPINAL ORTHOSIS IN POSTMENOPAUSAL  
WOMEN 
Y. Dionyssiotis 1,*, G. Michas 2, G. Trovas 3, G. Lyritis 3

1Rehabilitation Department, Rhodes General Hospital, Rhodes, 
2Medical Unit, General Hospital of Karpenisi, Karpenisi, 3Labo-
ratory for Research of the Musculoskeletal System, University of 
Athens, Kifissia, Greece

Aims: To investigate the influence of modern functional orthosis 
(rigid and flexible) on the strength of trunk muscles, back pain 
and the compliance in the use of them.
Methods: We planned a 2 year perspective study including 50 
community dwelling postmenopausal women above 50 years, 
with established osteoporosis and/or an angle of kyphosis more 
than 55 degrees. Women were separated in group A (n=20, us-
ing rigid orthosis Spinomed / Spine–x), group B (n= 20, using 
elastic multifunctional orthosis Osteomed, Spinomed active) and 
group C (n=10, women who denied the use of orthosis). Women 
of groups A and B were asked to wear the orthosis for at least 2 
hours/day for 12 months. All women receive pharmacotherapy. 
We measured anthropometric values (age, height, weight, body 
mass index) and calculated isometric maximum strength of 
trunk muscles (Force(F)/Weight(W)abdominals, F/ Wextensors) with 
ISO-RACK device (Digimax, ΜechaTronic, Germany) and we 
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assessed back pain with visual analogue scale (VAS). In addition 
women completed a compliance questionnaire.
Results: Women of group A were significant older and felt more 
pain (72.3±8 vs.61±10.5 and 65±16.5 vs.45±16.5, p=0.015 and 
p=0.014, respectively, at the beginning of the study but had similar 
strength (ns) compared with group C. The compliance of wearing 
orthosis for 6 months was 66%. Spinomed decreased significantly 
pain (41±17.3 vs. 65±16.5, p=0.001) and increased trunk muscle 
strength (F/Wabdominals 197.8±82.7 vs. 131.2±53.7, p=0.005 and F/ 
Wextensors 246.3±59.5 vs.197.6±48, p=0.003).
Conclusions: These results suggest that orthoses could be an ef-
fective intervention for back pain and muscle strengthening in 
osteoporotic women.
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P813 - THE EFFECT OF STANDING – THERAPEUTIC 
WALKING AND SPASTICITY IN PARAPLEGIA RELATED 
BONE LOSS
Y. Dionyssiotis 1,*, P. Papagelopoulos 2, A. Mavrogenis 3, G. Lyritis 

4, N. Papaioannou 4

1Rehabilitation Department, Rhodes General Hospital, Rhodes, 
2Orthopaedic Department, Athens Medical School, University 
of Athens, 3Orthopaedic Department, Attikon Hospital, Athens, 
4Laboratory for Research of the Musculoskeletal System, Univer-
sity of Athens, Kifissia, Greece

Aims: The purpose of this study was to investigate the effect of 
standing-therapeutic walking and spasticity in paraplegia related 
bone loss. 
Methods: Peripheral quantitative computed tomography system 
(p QCT XCT-3000, Stratec Medizintechnik, Germany) in distal 
epiphyses and midshafts of the tibia was used to examine 31 para-
plegic men in chronic stage separated in group A (n=16, Thoracic 
(T)4-T7 neurological level of injury) and group B (n=15, T8-T12 
neurological level of injury) in comparison with 30 healthy men. 
The distal end of the tibia was used as an anatomical marker. We 
calculated bone mineral density (BMD) trabecular, BMD total at 
4% and BMD cortical, cortical thickness and 38%, respectively, of 
the tibia length proximal to this point and studied the influence of 
spasticity and standing – therapeutic walking on bone structures. 
The degree of spasticity was assessed with Ashworth scale.
Results: In group A (mean age: 33±16 yrs, duration of paralysis 
(DoP): 6±6 yrs) and in group B (mean age: 39±14 yrs, DoP: 5.6±6 
yrs) most bone parameters were statistically significant decreased 
compared with controls. The degree of spasticity did not showed 
any preserving effect in the tibia. Paraplegics who used standing 
frames or long brace orthoses had statistically significant higher 
bone mass (BMD trab, BMD tot) and geometric parameters (cor-
tical thickness) independently of the functional level.
Conclusions: Standing or ambulation could possibly have a posi-
tive effect in cortical and trabecular bone in paraplegia. The de-
gree of spasticity did not defend bone loss.
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P814 - HOW A REHABILITATION PROGRAM  
CONTRIBUTES TO THERAPEUTIC RECOVERY AND  
PREVENTION OF COMPLICATION IN OSTEOPOROSIS
Y. Dionyssiotis 1,*

1Rehabilitation Department, Rhodes General Hospital, Rhodes, 
Greece

Aims: Osteoporosis is defined as a skeletal disorder characterized 
by reduced bone strength predisposing a person to an increased 
risk of fracture. Modern Rehabilitation position is that preven-
tion and treatment of osteoporosis should not focus only on bone, 
ignoring muscle function and balance, elements directly related 
to illness, which protect from falls and fractures. The evaluation 
of osteoporotic patients begins with the history which includes 
information on risk factors for osteoporosis. Furthermore, we 
need to consider the physical, functional, psychological and so-
cial situation of the patient and before starting the therapeutic 
approach to assess the nutritional status and drug treatment of 
osteoporosis and the accompanying disease
Methods: During the program customized training is provided to 
carry out daily activities safely in individuals belonging to popu-
lations increased risk for osteoporosis. The training includes the 
following simple loading exercises to maintain fitness and bone 
mass in elderly people and generally people with low bone den-
sity. Rehabilitation after vertebral fracture includes education 
on proper posture and body mechanics to reduce the kyphosis 
and safety in carrying out daily activities strengthening the back 
muscles. The aim is to reduce pain, improve mobility and quality 
of life of the patient. The use of modern spine orthosis has been 
shown to help reduce pain and improve posture. The conservative 
pain relief in vertebral fracture can be helped by specific medica-
tion and implementation of appropriate physical agents and hy-
drotherapy.
Results: Prevention of hip fractures includes the identification 
and treatment of potential causes of falls, balance exercise pro-
grams, coordination and strengthening of the hip muscles. After 
a hip fracture is usually required a long recovery program which 
should start immediately after surgery.
Conclusions: The success of a rehabilitation program after hip 
fracture is the reversal of functional decline and return the pa-
tient to the highest level of independence while improving the 
overall quality of life
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P815 - GREEK GUIDELINES OF HELLENIC INSTITUTION 
OF OSTEOPOROSIS WITH RESPECT TO THE EXERCISE 
OF OSTEOPOROSIS AND FALLS
Y. Dionyssiotis 1,* and Hellenic Institution of Osteoporosis 
(HELIOS)
1Rehabilitation Department, Rhodes General Hospital, Rhodes, 
Greece

Aims: To present Greek guidelines with respect to the exercise of 
osteoporosis and falls.
Methods: Although exercise is used on a widespread basis, in 
postmenopausal osteoporosis has not yet significant evidence-



S 346 Osteoporos Int (2010) 21:[Suppl1]S25–S388

1 C

based data. These guidelines emerged from an extensive review of 
the literature of the subject. Where specialized studies lacking we 
preferred to refer to the opinion of experts.
Results: The effect of exercise on bone mineral density is side 
specific. For this reason, the exercises should be selected to focus 
in clinical points of interest. (A) Aerobic exercise is effective in 
reducing the loss of bone density in the spine and wrist. (A) The 
exercise should be intensive (i.e. capable of producing significant 
ground reaction forces, repetitive and in short time). (C) The 
muscle strengthening exercises are effective in reducing bone loss 
while the increase in muscle strength is associated with regional 
increase in bone density and is maintained for a short to moder-
ate time duration. (A)
Conclusions: Although the exercise has proven benefits, the ideal 
type of exercise, duration and intensity to prevent falls is an area 
not yet fully clear. (B) Exercises that improve balance, including 
Tai Chi, are effective in population groups at highest risk of fall-
ing. (A)
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P816 - ENDOMETRIAL AND BREAST SAFETY OF  
BAZEDOXIFENE IN POSTMENOPAUSAL WOMEN WITH 
OSTEOPOROSIS: FINDINGS FROM A 5-YEAR,  
RANDOMIZED, PLACEBO-CONTROLLED PHASE 3 TRIAL
J. C. Menegoci 1, N. Kelepouris 2, G. D. Constantine 2, T. J. de Vil-
liers 3, S. Palacios 4,*
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Clinic and University of Stellenbosch, Cape Town, South Africa, 
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Aims: Bazedoxifene (BZA) is a novel indole derivative-based se-
lective estrogen receptor modulator under clinical development 
for the prevention and treatment of postmenopausal osteoporo-
sis. Within this abstract, we describe the endometrial and breast 
safety of BZA over a 5-year therapy duration in a pivotal phase 
3 study; efficacy and overall safety findings are presented else-
where.
Methods: In the core phase 3 study (years 1 to 3), postmenopau-
sal women with osteoporosis (n=7,492; mean age, 66.4 years) 
were randomized to receive daily treatment with either BZA 20 
or 40 mg, raloxifene (RLX) 60 mg, or placebo for 3 years. A total 
of 4,216 subjects were enrolled in the extension study (years 4 and 
5); the RLX 60-mg group was discontinued in the fourth year, and 
subjects receiving BZA 40 mg were transitioned to BZA 20 mg 
(BZA 40/20 mg) at the end of 4 years. The 5-year breast and en-
dometrial safety data are reported for subjects who received BZA 
20 mg or BZA 40/20 mg compared with placebo.
Results: Overall, safety and tolerability findings with BZA at 5 
years were favorable and consistent with those seen in the 3-year 
core study. Transvaginal ultrasound (TVU) data were available 
for 176 subjects at baseline and at year 5 (BZA 20 mg, n=60; BZA 
40/20 mg, n=58; placebo, n=58). The mean change (± SE) from 
baseline in endometrial thickness with BZA 20 mg (–0.04±0.13 
mm) and BZA 40/20 mg (0.07±0.13 mm) was not significantly 
different from that seen with placebo (–0.19±0.13 mm) at 5 years. 

The number of subjects with endometrial hyperplasia or endome-
trial thickness >5 mm was small and similar among the 3 treat-
ment groups. The number of subjects undergoing hysterectomy 
through 5 years was numerically lower in the BZA groups com-
pared with the placebo group: BZA 20 mg (n=12), BZA 40/20 mg 
(n=17), placebo (n=22). Fewer cases of endometrial carcinoma 
were reported with BZA 20 mg (n=0) and BZA 40/20 mg (n=3) as 
compared to placebo (n=6; P=0.05). The incidence of other perti-
nent adverse events, such as uterine bleeding, ovarian cysts, and 
benign breast disease, was comparable between the groups. The 
number of subjects with breast cancer was small and similar with 
BZA 20 mg (n=10), BZA 40/20 mg (n=9), and placebo (n=10).
Conclusions: BZA was associated with an excellent endometrial 
safety profile and showed a neutral effect on the breast in post-
menopausal women with osteoporosis over 5 years of therapy.
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P817 - FEMOROPLASTY USING AN INJECTABLE AND  
RESORBABLE CALCIUM PHOSPHATE BISPHOSPHONATE 
LOADED BONE SUBSTITUTE TO PREVENT  
CONTRA-LATERAL HIP FRACTURE IN THE ELDERLY:  
A CADAVERIC BIOMECHANICAL STUDY
S. Parratte 1,*, T. Amphoux 2, S. Kolta 3, O. Gagey 4, W. Skalli 5, J. 
Bouler 6, J. Argenson1

1Sainte Marguerite Universitary Hospital, 2Sainte Marguerite 
Hospital, Marseille, 3Paris-Descartes University, 4Bicêtre Uni-
versity Hospital AP-HP, 5Arts & Metiers ParisTech, CNRS, Paris, 
6Nantes University, Laboratory of dental and osteoarticular engi-
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Aims: The incidence of contra-lateral, second hip fractures after 
a first hip fracture is as high as 20%. We hypothesized that femo-
roplasty using an injectable and resorbable calcium phosphate 
bisphosphonate loaded bone substitute to prevent contra-lateral 
hip fracture may represent a promising preventive therapy. We 
aimed to evaluate the biomechanical consequences of the femo-
roplasty using this new bone substitute.
Methods: Twelve paired human cadaveric femora from donors 
with a mean age of 86.3 years (7 women and 5 men) were in-
cluded in this study. One femur from each donor was randomly 
assigned for femoroplasty and biomechanically tested for fracture 
load against their contra-lateral control. A–P and lateral radio-
graphs and DXA scans were acquired before injection. Femoro-
plasty was performed under fluoroscopic guidance with an inject-
able and resorbable bisphosphonate loaded bone substitute. All 
femurs were fractured by simulating a lateral fall on the greater 
trochanter by an independent observer. The Wilcoxon’s signed 
rank test was used to test for differences in fracture load between 
the reinforced femurs and the controls.
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Results: Mean T-score of the tested femurs was -3,4 (SD±1,53). All 
the observed fractures were Kyle II trochanteric fractures. Mean 
fracture load was 2786 Newton in the femoroplasty group (group 
F) versus 2116 Newton in the control group (group C) (p<0.001). 
Fracture loads were always higher in the group F: mean 41.6% 
(mini: 1.2%/maxi:102.1%) (p=0.00024). Effect of femoroplasty 
was significantly superior for women (+57%) and also correlated 
to initial BMD (p<0.0001). A positive correlation between BMD 
and fracture load was observed both in control femurs (R2= 0.74) 
and reinforced femurs (R2= 0.81). 
Conclusions: According to our results, femoroplasty with an in-
jectable and resorbable calcium phosphate bisphosphonate loaded 
bone substitute can provide significant short term biomechanical 
reinforcement of the proximal femur to prevent osteoporotic con-
tra-lateral fracture.
References: P. Heini et al, Clin Biomechanics 2004;19:506
Acknowledgement: Authors would like to thank Sylvain Persohn 
(Arts & Metiers ParisTech, CNRS, LBM, Paris, France), Dr Anto-
ine Feydy (Department of Radiology B, Hospital Cochin, France) 
for their contribution to this work.
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P818 - PTH 1-84 EFFICACY: RESULTS AFTER 18 MONTH 
OF THERAPY
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Pavone 2, G. V. Frajese 3
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Aims: Bone mineral density change measured by DXA and bone 
turnover marker (BTM) evaluation are established tools for mon-
itoring the effects of anti-osteoporotic therapy. BTM reduction 
or increase within 3-6 months of treatment (1). The aim of our 
experience is to analyse BTM and BMD variations in patients 
treated with PTH 1-84, a potent anabolic agent for the treatment 
of primary osteoporosis in postmenopausal women
Methods: We have measured the trend of characteristic param-
eters of bone metabolism (serum calcium, osteocalcin, β-Ctx) in 
33 women with severe postmenopausal osteoporosis (mean age 
69,7±8,7 years) treated with the anabolic drug PTH 1-84 at the 
baseline and after 6, 12 and 18 months of therapy. Indeed, we have 
measured spine T-score at baseline and at the end of therapy. 
Results: In the 33 patients treated for 18 months, while serum 
calcium values remained on normal range (9,44±0,5 mg/dl at the 
baseline, 9,60±0,6 mg/dl after 6 months, 9,60±0,5 after 12 months 
and 9,41±0,4 at the end of treatment), after 18 months of treat-
ment the T-score raised compared with the baseline at the spine 
(-3,57±0,8 at the baseline, -3,0±0,7 at the end of the treatment). 
Osteocalcin values raised 4,14 times after 6 months compared 
with the baseline, undergoing a further slight increase after 12 
months of therapy and, although they fell down after 18 months, 
they still maintained at a level equal to 2,88 times above the base-
line, testifying the strong anabolic effect of PTH. In the same way, 
the levels of β-Ctx showed a trend similar to osteocalcin: after 6 

months of treatment with PTH, they raised 2,55 times compared 
with the baseline, they still increased after 12 months (2,79 times 
compared with the baseline) and after 18 months, while resulting 
fell down compared with 12 months, they showed an increase of 
1,81 times compared with the baseline. 
Conclusions: Our experience demonstrates that PTH 1-84 treat-
ment efficacy is supported by spine BMD changes measured with 
DXA associated with strong BTM osteoanabolic activity with 
consistent increase in β-Ctx and osteocalcin levels (2).
References: (1) Reginster et al, Bone 2008;42:832; (2) Adami, 
Curr Med Res Opin 2008;24:11
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P819 - RANDOMIZED CONTROLLED TRIAL OF  
EXERCISE FALL PREVENTION PROGRAM IN ELDERLY 
WOMEN WITH OSTEOPOROSIS
S. Patru 1,*, A. C. Bighea 1, I. R. Marcu 1, R. S. Popescu 1
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Aims: Falls are common in elderly people and those with oste-
oporosis are at higher risk for fractures due to falling, because of 
decreased bone strength. Possible consequences include serious 
injuries, functional decline and limitation of physical activity. The 
purpose of this randomized controlled study was to investigate 
the effects of a 6-month fall prevention program on balance and 
falling frequency in women with osteoporosis.
Methods: Fifty consecutive osteoporotic women were selected 
from the Physical Medicine and Rehabilitation Clinic in the 
Emergency Hospital of Craiova and randomized into 2 groups: 
the ‘Intervention Group’, submitted for balance and fall preven-
tion training; and the ‘Control Group’, without exercises, just 
with antiosteoporotic medication and advice on fall prevention. 
Beginning from August 2009, the Intervention group attended a 
6-month program of fall-prevention exercise consisting in walk-
ing exercises, the practice of fall techniques, adjustment of gait 
abnormalities, weight bearing exercises, 2 times/week supple-
mented by a home-based exercise program that focused on leg 
strength and balance, 3 times/week. Balance (using the Tinetti 
Scale) and falling incidence were evaluated before and at the end 
of the trial.
Results: After the 6-month fall prevention program the propor-
tion of women with falls was 16.3% in the intervention group and 
41.4% in the control group. The Tinetti Scale scores difference 
was significant higher in the Intervention group compared to 
Control (3.56±2.74 vs. −1.9±2.88, p<0.001).
Conclusions: An exercise fall prevention program plus a home-
based program significantly decreases the incidence of falls, im-
proving functional and static balance in the elderly women with 
osteoporosis.

Disclosure of Interest: None Declared



S 348 Osteoporos Int (2010) 21:[Suppl1]S25–S388

1 C

P820 - SEASONAL VARIATION OF 25-OH VITAMIN D
D. Pavai 1,*, M. Smoldasova 1, D. Kozakova 1, P. Vanuga 1

1Osteocentre & Dpt of Endocrinology, National Institute of En-
docrinology & Diabetology, Lubochna, Slovakia

Aims: Very few foods contain vitamin D3 (cholecalciferol) and 
only small amount of vitamin D is derived from the intestinal ab-
sorption of the food. Thus dermal synthesis is the major source of 
the vitamin, as a result of ultraviolet (UV) irradiation of 7-dehy-
drocholesterol. Vitamin D2 (ergocalciferol) is derived from plant 
sterols and used as a therapeutic agent or for the fortification of 
foods. Both vitamin D3 and vitamin D2 are inactive in many bio-
logical systems and must undergo a series of metabolic transfor-
mations before exerting effects at target tissues. The hydroxylation 
in the 25 position results in formation of 25-hydroxyvitamin D 
(25-OHD) – vitamin D (calcidiol). In plasma it is the major cir-
culating metabolite of vitamin D and is commonly considered to 
provide an index of vitamin D nutritional status. The large season-
al fluctuations in 25-OHD levels in northern Europe suggest that 
solar irradiation provides the major source of vitamin D and its 
formation depends on time, length and intensity of UV exposure.
Methods: In retrospective study, we analyzed levels of 25-OHD 
in 1203 patients undergoing examination in our institution dur-
ing a two year period (from May 2007 to May 2009), regardless 
their therapy.
Results: The analysis confirmed the seasonal variability of vitamin 
D levels, with their maximum in summer season period (months 
June to August) and its markedly decrease during winter season 
period (months December to March), when vitamin D levels de-
crease under generally accepted level (30 ng/mL). The close to 
six-fold difference between the highest and minimal average vita-
min D concentrations ((99.5 ng/mL in August 2007, respectively 
15.8 ng/mL in November 2008) were recorded.
Conclusions: The above mentioned results confirmed insufficient 
vitamin D nutritional status during winter season period. A ques-
tion arise, to change the recommendation regarding exogenous 
doses of vitamin D in dependence to season period.
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P821 - TEST-RETEST RELIABILITY OF THREE  
NEURO-FUNCTIONAL TESTS IN COMMUNITY- 
DWELLING OLDER PEOPLE WITH LOW BONE MASS 
AND OSTEOARTHRITIS
M. A. C. Pedrosa-Castro 1,*, E. L. Costa 1, M. S. Moura 1, P. S. C. 
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Aims: Low bone mass (LBM) and osteoarthritis (OA) are disa-
bling diseases very prevalent in community-dwelling older peo-
ple (CDOP). Assessing neuromuscular function of this popula-
tion is essential to plan their rehabilitation. The aims of this study 
was to determine test-retest reliability and clinical utility of six 
meter walk (SMW), functional reach (FR) and sit-to-stand with 
five repetitions (STS-5) tests in community-dwelling older people 
with LBM and OA.

Methods: 59 CDOP elderly with LBM (65.6±8.1 years) were sub-
mitted to SMW, STS-5 and functional reach test (FRT) tests. After 
15 days, 10 of these individuals (66.2±7.2 years) were retested. 
Intraclass Correlation Coefficient (ICC) was used to evaluate test-
retest reliability of the neuro-functional tests (NFT). The relation-
ships among NFT were also examined with Pearson correlations 
(p< 0,05).
Results: The ICC values indicated excellent reliability for the 
SMW test (0.97, 95%CI=0.90-0.99), the FR and STS-5 tests dis-
played fair to good reliability (ICC of 0.66 (95% CI=-0.24, 0.91) 
and 0.70 (95% CI=0.10-0.92), respectively. There was significant 
correlation among SMW and STS-5 tests (r=0.51, p=0,00). STS-5 
significantly inversely correlated with age (r= - 0,43, p=0,001). RT 
was significantly but weakly associated with bone mineral density 
of femoral neck (r=0.37, p=0.04).
Conclusions: The application of these three tests together rep-
resents an easy and fast alternative of neuromuscular function 
evaluation of community-dwelling older people with low bone 
mass and osteoarthritis
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P822 - A DECREASE IN SERUM LEVEL OF MATRIX  
METALLOPROTEASES IS PREDICTIVE OF A DRUG’S 
DMOAD EFFECT ASSESSED BY QUANTITATIVE MRI IN 
KNEE OSTEOARTHRITIS PATIENTS
J. P. Pelletier 1,*, J. P. Raynauld 1, J. Caron 2, F. Mineau 1, F. Abram 2, 
M. Dorais 3, B. Haraoui 1, D. Choquette 1, J. Martel-Pelletier 1
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Aims: To explore in a Phase III clinical trial in knee osteoar-
thritis (OA) patients, the impact of disease-modifying OA drug 
(DMOAD) treatment on biomarker levels.
Methods: 161 knee OA patients (according-to-protocol popula-
tion) were selected from a two-year disease modifying OA drug 
(DMOAD) trial studying the effect of licofelone (200 mg bid) ver-
sus naproxen (500 mg bid). MRI was done at baseline and two 
years. Patients underwent clinical evaluation using the WOMAC 
questionnaire. Seven OA biomarkers were measured at baseline 
and two years: MMP-1, MMP-3, IL-6, CRP, COMP, and CTX-I in 
serum, and CTX-II in urine.
Results: Over time an increase in all biomarker levels was found 
with the exception of IL-6, CRP, and CTX-II, which decreased. 
The increase in MMP-1 and MMP-3 was significantly less (p<0.05; 
p<0.0001) in the licofelone than the naproxen group. The MMP-1 
level at baseline was a significant predictor (inverse correlation) of 
cartilage volume change for the medial compartment (univariate, 
p=0.043; multivariate regression analysis, p=0.038) and COMP, 
a positive predictor for the lateral compartment (univariate 
p<0.0001; multivariate p<0.002). IL-6 and CRP also presented a 
significant relation to the volume change for the medial compart-
ment but only in the univariate model (p=0.038 and p=0.007, re-
spectively). A significant association was observed in the univari-
ate model between the change in the level of MMP-1 (p=0.034), 
MMP-3 (p=0.019), and cartilage loss (lateral compartment) over 
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two years. Baseline levels of CTX-I correlated (p=0.02) with in-
crease in bone marrow lesion size in the medial compartment. 
The CRP levels at baseline correlated positively with worsening of 
symptoms: WOMAC total index (p=0.0009), pain (p=0.002) and 
function (p=0.001).
Conclusions: This study demonstrated that higher baseline val-
ues of IL-6, CRP, and COMP were predictive of a greater risk of 
OA cartilage loss. However, over time a reduction in the MMP-
1 and MMP-3 levels correlated best with a reduction in the loss 
of cartilage and the effect of drug treatment. The baseline CRP 
was found to be a good predictor of the symptomatic response 
to treatment.
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P823 - ORAL TREATMENT WITH A BRACHYSTEMMA 
CALYCINUM D. DON PLANT EXTRACT REDUCES  
DISEASE SYMPTOMS AND THE DEVELOPMENT OF  
CARTILAGE LESIONS IN EXPERIMENTAL DOG  
OSTEOARTHRITIS: INHIBITION OF PROTEASE  
ACTIVATED RECEPTOR-2 (PAR-2)
J. Martel-Pelletier 1, C. Boileau 1, J. Caron 2, F. Paré 2, E. Troncy 3, 
M. Moreau 4, J. P. Pelletier 1,*
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Aims: The aims of this study were to evaluate the effect of oral 
treatment with a whole plant extract of Brachystemma calycinum 
D. don (BCD) on the development of osteoarthritic (OA) lesions 
and symptoms in the experimental dog anterior cruciate ligament 
(ACL) transection model and to document its mechanism of ac-
tion.
Methods: OA was induced by sectioning the ACL of the right 
knee in crossbred dogs. There were two experimental groups 
(n=6-7 dogs/group): placebo and BCD extract (200 mg/kg/day) 
given orally for 8 weeks. Macroscopic and histopathological 
evaluation of cartilage lesions and immunohistochemical analy-

sis of cartilage to assess levels of iNOS, MMP-13, and protease 
activated receptor (PAR)-2 were done. A gait analysis of dogs was 
performed.
Results: Treatment with BCD reduced the severity (depth) 
(p=0.04) and histopathological score (p<0.02) of OA cartilage le-
sions. BCD treatment also significantly reduced the OA chondro-
cyte level of key inflammatory and catabolic factors (iNOS, 
p=0.009 and MMP-13, p=0.003) as well as the level of PAR-2 
(p=0.03). Dogs treated with BCD showed significant improve-
ment in peak vertical force measured at 8 weeks (p<0.05).
Conclusions: Treatment with BCD extract can exert a positive ef-
fect on the prevention of cartilage lesions induced by joint insta-
bility and improve joint function. This effect was associated with 
the inhibition of major catabolic and inflammatory mediators. 
This study is the first to demonstrate that a therapeutic interven-
tion that can inhibit PAR-2 is associated with a disease-modifying 
OA effect.
Acknowledgement: This study was funded in part by a grant 
from Vita Green Pharmaceutical (H.K.) Limited.
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P824 - COMPARISON OF SELF-ESTIMATIONS ON  
FRACTURE RISK WITH FRAX® RESULTS: SURVEY OF  
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Aims: FRAX® model was developed to calculate 10-year probabil-
ity of major osteoporotic and hip fracture, offering a new base 
for physicians’ treatment decisions. Less is known about patients’ 
ideas about their fracture risk. However inaccurate self-estimates 
might have implications on patients’ health behaviour, compli-
ance, seeking medical care and evaluation of treatment effective-
ness. Our aim was to study the fracture risk of postmenopausal 
OP patients by FRAX® in Hungary and to compare with self-as-
sessments.
Methods: Postmenopausal OP women were included in a cross 
sectional survey in 10 rheumatology centres in Hungary, year 
2009. Demographics, health status on visual analogue scale 
(VAS), osteodensitometry, OP fracture risk factors were surveyed. 
Patients were asked to estimate their 10-year risk of major OP and 
hip fracture with numerical percent and also on a 100 mm VAS 
(0=no risk, 100=surely will happen). FRAX® scores were calcu-
lated using the UK algorithm (advised for Hungary) and matched 
with patients’ estimations.
Results: 1077 patients were involved, main characteristics 
were (mean and SD): age 68.3(8.1) years, health status VAS 
62.7(17.1)mm, lumbar Tsc-2.67(1.11), femoral Tsc-2.47(0.93). 
Occurrence of FRAX® risk factors (patients,±): previous OP frac-
ture 527(51.7), paternal hip fracture 213(19.9), smoking 123(11.4), 
corticosteroid exposure 107(9.9), early menopause 341(31.7), RA 
143(13.3), secondary OP 175(16.2). FRAX® of major OP frac-
ture was mean (SD) 22.4(14.1)% whilst patients’ self-estimation 
was significantly higher, 28.7(24.8)% and 32.9(27.5)mm on VAS 
(p<0.01). For hip fracture risk we found robust overestimation: 
FRAX® resulted mean (SD) 9.5(11.4)%, patients marked mean 
(SD) 23.4(23.5)% and 27.5(26.5)mm.
Conclusions: Postmenopausal osteoporotic patients overestimate 
their 10 year fracture risk compared to FRAX® results, especially 
regarding hip fracture. Appropriate transmission of risk data and 
discussions about patient’s perceptions should play important 
role in osteoporosis care. 
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P825 - SURGICAL TREATMENT OF SHORT-SEGMENT 
POSTERIOR SPINAL FUSION COMBINED WITH  
VERTEBROPLASTY FOR OSTEOPOROTIC VERTEBRAL 
COLLAPSE WITH NEUROLOGICAL DEFICIT
M. Kashii 1,*, Y. Tamura 2, Y. Kato 3, M. Ishikawa 4, T. Fujimori 1, 
M. Iwasaki 1, H. Yoshikawa 1

1Department of Orthopedic Surgery, Graduate School of Medi-
cine, Osaka University, Suita, 2Department of Orthopedic Sur-
gery, Toyonaka Municipal Hospital, 3Kato Seikei Zaitaku Clinic, 
Toyonaka, 4Department of Orthopedic Surgery, Yuusei Hospital, 
Itami, Japan

Aims: To investigate the clinical and radiological outcome of 
short-segment posterior spinal fusion (PSF) combined with 
vertebroplasty (VP) for osteoporotic vertebral collapse (OVC) 
with neurological deficit, and to investigate the prognostic fac-
tor which affects patient’s activities of daily life (ADL) after sur-
gery.
Methods: Sixteen patients (mean age 79.6±4.3 years) with OVC 
with neurological deficit underwent short-segment PSF com-
bined with VP using calcium phosphate cement. Clinical results 
regarding neurological deficit and patient’s ADL were assessed 
by the modified Frankel performance grade and the Japanese 
Kaigo scale (J1-C2: eight-grade system), respectively. At the final 
visit, all patients were divided into two groups:(1) “good” which 
showed a good ADL grade (J1-A2) and (2) “no good” which did 
not show a good ADL grade (B1-C2). We retrospectively assessed 
clinical background data, complete blood cell counts and serum 
chemistry and plain radiographs.
Results: All patients showed a neurological improvement and 
56% of them had no neurological deficits. Remarkable improve-
ments regarding ADL between before surgery and at the final 
visit were obtained, and 31% of all patients were completely in-
dependent. Radiographs revealed that local kyphotic angle was 
30.1°before surgery, 7.8°just after surgery and 29.4°at the final 
visit. Bony union rate was 82% and the duration time to bony 
union was 6.7months. The pedicle screw loosening in 8 patients 
(50%), instrumented vertebral fractures in 6 patients 8 vertebrae 
(38%) and adjacent vertebral fractures in 4 patients 6 verte-
brae(25%). Compared with the “good” group (9 patients: male:4, 
female:5) and the ”no good” group (7patients: male:6, female:1), 
only serum Cr and GFR showed a statistically significant differ-
ence (P<0.05). In the “no good” group, serum Cr was signifi-
cantly higher and GFR was significantly lower, but there were 
no significant differences in surgical complications and fractures 
related to PSF.
Conclusions: PSF combined with VP promises good clinical re-
sults for osteoporotic vertebral collapse with neurological deficit, 
but it was difficult to maintain local kyphotic angle in patients 
with severely osteoporosis. Our study shows that renal function 
is a prognostic factor of patient’s ADL after surgery. Severe oste-
oporosis and sarcopenia induced by CKD-MBD tends to disturb 
an improvement of patient’s ADL after surgery and induce the 
instrumentation failure and fractures related to PSF.
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P826 - DOES ONCE-YEARLY ZOLEDRONATE ABATE 
BONE PAIN IN POSTMENOPAUSAL OSTEOPOROSIS 
R. Nestorova 1, L. Marinchev 2,*, R. Rashkov 2, Z. Kolarov 2

1Center of Rheumatology “St. Irina”, Bulgarian Society of Oste-
oporosis and Osteoarthritis, 2Clinic of Rheumatology, Medical 
University, Sofia, Bulgaria

Aims: To assess the bone pain relief in postmenopausal oste-
oporosis, within one year after a single intravenous infusion of 5 
mg Zoledronic acid.
Methods: Seventy one women with postmenopausal osteoporosis 
(mean BMD=0,745±0,098, mean T-score=- 3,31) were selected 
through The Bulgarian Society of Osteoporosis and Osteoarthri-
tis. All patients, 65 years of mean age, were assigned to receive 
a single infusion of zoledronic acid (5 mg) at baseline and at 12 
month.. Primary endpoint was influence on the osteoporosis pain 
within one year of treatment. Secondary endpoints were new frac-
tures and safety outcomes. BMD of the lumbar spine (LS) on DXA 
and x-ray of the LS and thoracic spine (ThS) was measured before 
and after the treatment at 12th month. The osteoporosis pain was 
assessed by visual analogue scale (VAS - mm) at baseline, 3rd and 
12th month. All patients received calcium (1200 mg/d) and Vit.
D3 (1000 I.U./d) supplementation. There was no history of corti-
costeroid use, rheumatic, endocrine and renal diseases. Statistical 
analysis was performed by T-Test and Wilcoxon test, using SPSS 
11.5 for Windows.
Results: Once-yearly IV infusions of Zoledronate brought within 
one year to significantly increase in the mean BMD from baseline 
at the lumbar spine (0,041±0,026 g/cm2; 5,6±; p<0,0001) Con-
cordantly, osteoporosis pain decreased significantly from baseline 
- 76,5 (± 4,84) vs. 49,5 (± 5,73) at 3rd month; p=0,001 and 76,5 (± 
4,84) vs. 23,3 (± 4,04) at 12th month; p<0,0001. At baseline forty 
one patients (56±) have totally 97 fractures; 72 (74%) vertebral, 
21 (22%) – of radius and 4 (4±) – of femoral neck. New fractures 
were not seen at the end of 1st year of treatment. The adverse reac-
tions were mild and transient
Conclusions: Once-yearly IV infusion of zoledronic acid brought 
to significantly decrease of osteoporosis bone pain, with the sig-
nificant increase of mean bone mineral density from baseline. 
There were no new fractures at the end of 1st year. Adverse reac-
tions are mild and transient.
References: 1. Lyles KW et al. for the HORIZON Recurrent 
Fracture Trial. N Engl J Med 2007;357:1799; 2. Reid IR et al. 
N Engl J Med 2002;346:653; 3. Black DM et al. N Engl J Med 
2007;356:1809.
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P827 - BENEFICIAL EFFECT OF STRONTIUM RANELATE 
ON BACK PAIN AND BONE MINERAL DENSITY IN  
PATIENTS WITH POSTMENOPAUSAL OSTEOPOROSIS
T. Petranova 1,*, R. Rashkov 1, I. Sheytanov 1, R. Nestorova 2, S. 
Monov 1, L. Marinchev 1

1Clinic of Rheumatology, Medical University, 2Rheumatology 
Center “St.Irina”, Bulgarian Society of Osteoporosis and Osteoar-
thritis, Sofia, Bulgaria

Aims: To assess the effect of Strontium Ranelate (SR) on the back 
pain and bone mineral density (BMD) in patients with varying 
degrees of postmenopausal osteoporosis(PMO), with and with-
out vertebral fractures(VF) in one year treatment.
Methods: The study group consisted of 71 women with a mean 
age of 63.9±9.0 (range 34 – 82). The clinical characteristics of the 
enrolled patients (pts) included PMO and back pain. VF were 
found in 23 of 71 pts (32.4%). 35 pts had osteoporosis (OP) with 
T-score ≥ – 3.0 (Group 1), and OP with T-score <– 3.0 (Group 2) 
was found in 36 pts. Lumbar spine BMD was measured by DXA, 
and thoracic and lumbar X-rays were evaluated at baseline and 
after one year. Back pain was evaluated at baseline, on the 3rd and 
the 12th month by a 4-point scale ranging from “no pain” (score 
0) to “severe pain” (score 3). The pts were treated with SR 2g daily 
dose, Calcium – 600 mg/d, and Vitamin D – 400 IU/d for one 
year.
Results: At the end of the study period we were able to achieve an 
increase in BMD (-3.094±0.543 vs.–2.720±0.819; р<0.0001). With-
in-group analysis demonstrated statistically significant increases 
in BMD for the group without VF (-2.976±0.507 vs.–2.652±0.586; 
p<0.0001), for Group 1 (-2.658±0.211 vs.–2.348±0.393; р<0.0001), 
and Group 2 (-3.548±0.380 vs.–3.080±0.958; р=0.017). How-
ever, no statistically significant differences were observed in the 
group with VF (-3.395±0.516 vs.–2.863±1.177; р=0.083). Over-
all, the reduction in back pain from baseline to the 3rd and the 
12th month follow-up was statistically significant (p<0.0001) for 
all groups. At baseline 13 of the pts (18.3%) had severe (score 3) 
pain, 40 pts (56.3%)- moderate pain (score 2), and 18 pts (25.4%) 
were experiencing mild (score 1) pain. The long-term follow-up 
proved reduction of back pain in 69 of 71 pts (97.2%). Moreover, 
41 pts (57.7%) had no pain (score 0), and 23 (32.4%) complained 
of mild pain (score1).
Conclusions: We conclude that SR combined with Calcium and 
Vitamin D long-term treatment can be considered an effective 
option for achieving an increase in BMD and for reducing back 
pain independently of the severity of PMO and the presence of 
previous VF.

Disclosure of Interest: None Declared
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P828 - THE EFFECTS OF REHABILITATION THERAPY ON 
MYOFASCIAL PAIN SYNDROME
D. M. Farcas 1, 2,*, C. Suteu 2

1ASPOR, 2University of Oradea Faculty of Medicine, Oradea, Ro-
mania

Aims: of our study was to assess the effects of the physical reha-
bilitation therapy on myofascial pain syndrome(MPS).
Methods: Our group of study consisted in 54 patients with the di-
agnosis of MPS. They were divided in two subgroups: first group 
(n=28 patients) was treated with physical exercises (stretching) 
and massage and the second group (n=26) was the placebo group 
with no treatment. Patients in the first group received three weeks 
of physical rehabilitation therapy and patients from the control 
group received no therapy. The patients were assessed with Short 
Form 12 Health Survey and Pain Disability Index (PDI) at the 
beginning and after three weeks, and after 6 months. 
Results: PDI and SF 12 scores (both Physical and Mental Health) 
improved significantly in the first group (with rehabilitation treat-
ment) at three weeks and 6 months compared with pretreatment 
values, and also compared with the control group, which had no 
improvement either in PDI or in SF 12 scores.
Conclusions:: Physical rehabilitation therapy seems to have a 
beneficial effect on myofascial pain syndrome. Future studies 
should be done to sustain the effects over time. 
 
Disclosure of Interest: None Declared

P829 - RADIOFREQUENCY (RF) KYPHOPLASTY IN THE 
TREATMENT OF OSTEOLYTIC VERTEBRAL FRACTURES 
R. Pflugmacher 1,*, T. Randau 1, K. Kabir 1, D. Wirtz 1

1Klinik und Poliklinik für Orthopädie und Unfallchi, Uniersitat-
sklinikum Bonn, Bonn, Germany

Aims: Radiofrequency Kyphoplasty (RFK) provides a new mini-
mally invasive procedure to treat vertebral compression fractures 
(VCF). The purpose of this study was to investigate the functional 
outcomes, safety and radiographic outcomes after the treatment 
of painful osteolytic vertebral fractures treated with a novel mini-
mally invasive procedure, RFK.
Methods: 88 patients (50 females and 38 males) with 158 osteo-
lytic vertebral fractures were treated with RFK using the StabiliT 
Vertebral Augmentation System (Dfine Inc, San Jose, CA). The 
StabiliT System provides a navigational osteotome to create a site 
and size specific cavity prior to delivering an ultrahigh viscosity 
cement with an extended working time (done by applying radi-
ofrequency energy to the cement immediately prior to entering 
the patient). Six months follow up in 63 patients (38 females and 
25 males) with 116 treated vertebrae are reported. Pre- and post-
operative, 3 and 6 months clinical parameters (Visual Analogue 
Scale, Oswestry Disability Index score), and radiological param-
eters (vertebral height and kyphotic angle) were measured.
Results: The median pain scores (VAS) (p<0.001) and the Os-
westry Disability Score (p<0.001) improved significantly from 
pre- to post-treatment and maintained at 3 and 6 months follow 
up. Postoperative, 3 and 6 months follow-up RFK restored and 

stabilized the vertebral height and avoided further kyphotic de-
formity. 

No symptomatic cement leaks or serious adverse events were 
seen in the RFK group during 3-months of follow up. In 7 out of 
158 vertebrae (4.4%) a cement leakage into the disc or lateral wall 
could be determined by radiograph postoperatively.
Conclusions: Radiofrequency Kyphoplasty is a very safe and 
effective minimally invasive procedure for the treatment of os-
teolytic vertebral fractures. Radiofrequency Kyphoplasty shows 
excellent clinical and radiological results in the 3 and 6 months 
follow up. Site specific cavity creation and delivery of ultra-high 
viscosity cement in RF Kyphoplasty with extended working time 
resulted in the added benefits of height restoration and lower ce-
ment leakages intra-operatively.

Disclosure of Interest: None Declared

P830 - PRELIMINARY 3 MONTH RESULTS FROM A  
POSTERIOR DYNAMIC FLEXION-LIMITING DEVICE IN 
PATIENTS WITH DISCOGENIC PAIN AND SPINAL  
STENOSIS
R. Pflugmacher 1,*, T. Randau 1, K. Kabir 1, D. Wirtz 1

1Klinik und Poliklinik für Orthopädie und Unfallchi, Uniersitat-
sklinikum Bonn, Bonn, Germany

Aims: Patients with discogenic pain, spondylolisthesis and / or 
spinal stenosis are typically treated with decompression and spi-
nal fusion. A posterior stabilization system has been developed 
to stabilize the segment without the need for fusion. The flexion-
limiting device (LimiFlex) reduces the flexion of the segment and 
therefore stabilizes the segment. The purpose of the study was 
to evaluate the clinical and imaging outcomes in patients with 
discogenic pain in flexion and spinal stenosis due to degenerative 
disc disease in the lumbar spine treated with interlaminar decom-
pression with segmental stabilization using the LimiFlex device.
Methods: 25 patients (11 males and 14 females) with discogenic 
pain in flexion and symptomatic spinal stenosis with claudicatio 
spinalis were treated with interlaminar decompression and Limi-
Flex: 4 patients L3/4, 18 patients L4/5 (4 patients with spondy-
lolisthesis Meyerding grade I), 3 patients L5/S1. Follow up data 
were available for 22 patients at the 3 month time point. Symp-
tomatic levels were identified by correlating the clinical presenta-
tion with conventional radiographs (A/P, lateral, flexion, exten-
sion), myelogram and post myelo CT and / or MRI. During the 3 
months follow-up, reduction in pain was determined. The effects 
on pain symptoms were measured on a self-reported Visual Ana-
log Scale (VAS), and the Oswestry Disability Index (ODI) was 
documented to assess disability. Pain free walking distance was 
evaluated. Functional radiographic scans were performed pre- 
and postoperatively and after 3 months. The segmental alignment 
was evaluated for any signs of instability.
Results: The median pain scores in flexion (VAS) improved sig-
nificantly from pre- to post-intervention as did the ODI (p<0.001) 
and the pain free walking distance (p<0.001). No increase of seg-
mental instability could be detected through radiographic assess-
ments.
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Conclusions: Interlaminar decompression with LimiFlex sta-
bilization in patients presenting with discogenic pain in flexion 
and spinal stenosis led to a significant clinical improvement and 
improvement in walking distance. Segmental instability after de-
compression was avoided. Long-term results are needed to evalu-
ate if this procedure is superior to interbody fusion in early stage 
degenerative disc disease.

Disclosure of Interest: None Declared

P831 - MODEST INCREASES IN TRABECULAR BUT NOT 
CORTICAL BMD BY QCT IN POSTMENOPAUSAL WOMEN 
WITH RONACALERET, A CALCIUM-SENSING RECEPTOR 
ANTAGONIST
L. A. Fitzpatrick 1,*, C. Dabrowski 2, G. Cicconetti 3, T. Fuerst 4, K. 
Engelke 5, H. K. Genant 6

1Biopharma, 3Medicines Development Center, GlaxoSmithKline, 
King of Prussia, 2Safety Evaluation & Risk Management, 4Glaxo-
SmithKline, 2Safety Evaluation & Risk Management, 4Synarc, 
Inc., Collegeville, 2Safety Evaluation & Risk Management, 4Glax-
oSmithKline, 2Safety Evaluation & Risk Management, 4Synarc, 
Inc., San Francisco, 6Radiology-OARG, UCSF-Synarc, Tiburon, 
United States, 5Synarc, Inc., Hamburg, Germany

Aims: This study evaluated the effects of ronacaleret (RON) on 
compartmental BMD in postmenopausal women.
Methods: In a phase II, dose-ranging, placebo-controlled study, 
569 postmenopausal women with osteopenia or osteoporosis 
were enrolled to open-label teriparatide (TER, 20mcg daily) or 
randomized with double-blinding to placebo (PBO), one of 4 
daily doses of RON (100, 200, 300, 400mg) or alendronate (ALN, 
70mg weekly).
Results: An interim analysis performed at 6 months resulted in 
early phase out of the trial due to lack of efficacy and subjects 
returned for final visit between months 10-12. There were modest 
increases in lumbar spine (LS) aBMD by DXA in the RON groups 
(200 to 400mg) vs. increases in the ALN and TER groups. RON 
decreased total hip (TH) aBMD vs. modest increases in the ALN 
and TER groups. RON increased mean vertebral integral vBMD 
over baseline in a dose-dependent manner; the RON 400mg dose 
and ALN had comparable increases. Vertebral trabecular vBMD 
had greater dose-dependent increases with RON over baseline 
vs. ALN. TER increased both parameters. In contrast, mid-ver-
tebral cortical vBMD had small increases over baseline in the 
RON groups vs. significant increases with ALN and TER. At the 
hip, RON slightly and non-significantly reduced mean changes 
from baseline in femur integral vBMD while the ALN and TER 
groups had significant increases (Table). Thus, RON had a prefer-
ential effect on trabecular bone in a manner similar to that seen 
with TER, although of reduced magnitude. The improvements 
in trabecular bone with RON were at the expense of small non-
significant negative effects on cortical vBMD. QCT provided de-
tailed information on the trabecular and cortical compartments 
while aBMD measurements by DXA failed to distinguish these 
different response patterns. 

Table: vBMD Percent Change from Baseline at Months 10-12
 PBO

n=42
RON 
100
n=50

RON 
200
n=43

RON 
300
n=43

RON 
400
n=41

ALN
n=49

TER
n=36

Vertebral 
integral

-1.0 1.1* 3.0** 3.9** 4.8** 5.0 14.8

Vertebral 
trabecular

-2.5 1.8 6.2 9.0 13.3 4.9 24.4

Mid-verte-
bral cortical

-0.3 0.6 2.4 2.6 1.2 5.0 9.3

Femur 
integral

0.0 -0.1 -0.8 -0.5 -0.2 2.7 3.9

Femur 
trabecular

-0.4 -0.4 -2.2 1.2 2.8 3.1 13.3

Femur corti-
cal

1.1 -0.3 -1.5 -1.1 -1.8 2.4 0.2

Note: 304 [275] subjects contributed to spine [femur]± change 
measures. RON contrasts vs. PBO were tested after ANCOVA for 
vertebral and femur Integral vBMD only; *-p<0.05; **p<0.001

Conclusions: Ronacaleret, due to a prolonged pharmacodynamic 
effect, induced a mild primary hyperparathyroidism, resulting in 
relative preservation of trabecular bone.

Disclosure of Interest: L. Fitzpatrick Employee of: GlaxoSmithK-
line, C. Dabrowski Employee of: GlaxoSmithKline, G. Cicconetti 
Employee of: GlaxoSmithKline, T. Fuerst Consultant / Speaker’s 
bureau / Advisory activities with: GlaxoSmithKline, Employee 
of: Synarc, Inc., Stock ownership or royalties of: Synarc, Inc., K. 
Engelke Consultant / Speaker’s bureau / Advisory activities with: 
GlaxoSmithKline, Employee of: Synarc, Inc., H. Genant Consult-
ant / Speaker’s bureau / Advisory activities with: GlaxoSmithK-
line, Synarc, Inc., Roche, Merck, Amgen, Lilly, Servier, BMS, Ge-
nentech, Stock ownership or royalties of: Synarc, Inc.

P832 - ALENDRONATE THERAPY CAN RESULT IN  
REDUCTION OF ECONOMIC BURDEN OF HIP  
FRACTURE 
A. A. Popov 1,*, K. S. Sergeyev 2, S. Y. Romanova 3

1Internal Medicine Dept.#2, Ural State Medical Academy, Ekat-
erinburg, 2Traumatology and Orthopaedic Dept., Tyumen State 
Medical Academy, 3Regional Osteoporosis Center, Tyumen Re-
gional Clinical Hospital, Tyumen, Russian Federation

Aims: Most of the economic impact of osteoporosis (OP) has 
been reported to be related to hip fracture including direct and 
indirect costs of surgery, hospitalization and subsequent medi-
cal and non-medical follow up. Aim of this study was to assess 
the direct economic burden of hip fracture and hospitalization 
costs and economic benefits of pharmacologic prevention of hip 
fractures in the city of Tyumen, Russia (population about 600,000 
inhabitants).
Methods: Number of hip fractures related to OP in Tyumen, 
direct costs of hospitalization, hip replacement and bisphospho-
nates therapy were registered. Considering that bisphosphonates, 
in particular alendronate1, were reported to reduce hip fracture 
rate, potential reduction of direct hip fracture costs was calcu-
lated, assuming preventive pharmacotherapy is conducted.
Results: 120 OP related hip fractures were registered in Tyumen 
in 2008. Total direct costs of hip replacement and hospitalization 
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reached 132,000 RUR (~USD 4,400) per one case and 15,840,000 
RUR (~USD 528,000) total for the city. Given the minimal alen-
dronate and vitamin D (combination tablet) treatment course of 3 
years, total cost of pharmacotherapy for these 120 patients would 
be 14,016,000 RUR (~USD 467,000). Evidence of 59% hip rate 
reduction reported after 3 years of alendronate administration1, 
would result in 12% direct costs reduction. 
Conclusions: Our data demonstrate that preventive pharmaco-
therapy can result in significant reduction of economic burden 
of OP. These data do not include other fractures rate and related 
costs reduction. 
References: 1. Black DM et al, for the FIT Research Group, J Clin 
Endocrinol Metab 2000;85:4118.

Disclosure of Interest: A. Popov Grant / Research Support from: 
Novartis Pharma, Consultant / Speaker’s bureau / Advisory ac-
tivities with: MSD, Novartis, Servier, K. Sergeyev: None Declared, 
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P833 - EXPECT LOW BONE MASS: A REVIEW OF BMD 
TEST RESULTS IN STUDIES OF LOW-TRAUMA  
FRACTURE PATIENTS
J. Posen 1,*, D. E. Beaton 1, 2, J. Sale 1, 3, E. R. Bogoch 4, 5

1Mobility Clinical Research Unit; Keenan Research Centre, 4Mo-
bility Program, St. Michael’s Hospital, 2Occupational Sciences and 
Occupational Therapy, 3Health Policy, Management and Evalua-
tion, 5Surgery, University of Toronto, Toronto, Canada

Aims: Clinical practice guidelines suggest osteoporosis treatment 
for low-trauma fracture patients who have low BMD and high 
10 year risk of future fracture. The purpose of this study was to 
determine the proportion of patients who present with low BMD 
values at the time of low-trauma fracture, versus the proportion 
who present with normal BMD. These data are derived from a 
review of BMD test results in published articles on post-fracture 
osteoporosis care.
Methods: This analysis was performed on 20 published reports 
that describe interventions that address osteoporosis in low-
trauma fracture patients. We searched for indicators of poten-
tial bias regarding BMD test results, such as selection of fracture 
type(s), exclusion criteria, and sample size. We compared results 
across studies and across sources of potential bias, and studies 
with three or more sources of potential bias were excluded from 
our analysis of the typical proportion of patients with low BMD. 
We contacted the authors of six studies, the three with the high-
est and the three with the lowest proportions of patients with 
low BMD, to confirm their data. The primary outcome of this 
analysis is the proportion of low-trauma fracture patients who 
have low BMD (T-score ≤-1.0; osteopenia and osteoporosis), 
many of whom have indications for pharmacological treatment 
for osteoporosis.
Results: BMD data were available for 4,546 patients, 4,378 of 
whom sustained a low-trauma fracture. The proportion of pa-
tients with low BMD ranged from 66% to 100%; the mean was 
82.1% and the median was 82.5%. Accounting for studies in 
which the objectives and case selection may have led to an atypi-
cally higher or lower low BMD rate, we conclude that 80-90% 

of low-trauma fracture patients presenting to fracture clinics and 
emergency rooms have low BMD.
Conclusions: Orthopaedic surgeons can expect that 80-90% of 
low-trauma fracture patients have low bone density and there-
fore all should be considered for osteoporosis interventions. This 
information should provide a further basis for orthopaedic sur-
geons to investigate low-trauma fracture patients for osteoporosis 
and consider treatment where indicated.

Disclosure of Interest: J. Posen: None Declared, D. Beaton: 
None Declared, J. Sale: None Declared, E. Bogoch Grant / Re-
search Support from: Alliance for Better Bone Health (Proctor 
& Gamble Pharmaceuticals Canada Inc. – now Warner Chilcott; 
Sanofi-Aventis Canada), Consultant / Speaker’s bureau / Advi-
sory activities with: Alliance for Better Bone Health (Proctor & 
Gamble Pharmaceuticals Canada Inc. – now Warner Chilcott; 
Sanofi-Aventis Canada)

P834 - EFFECTS OF CALCIUM SELENIUN PROTEIN ON 
BONE MASS IN MIDDLE AGED WOMEN WITH LOW 
BONE MASS
N. Despaigne 1,*, M. D. Curiel 2, T. B. Marelis 3 and Ageing group 
of National Institute of Endocrinology, Cuba
1Endocrinology department, National Institute Endocrinology, 
3Endocrinology department, National Institute Endocirnology, 
Havana City, Cuba, 2Endocrinology department, Jimenez Diaz 
Foundation, Madrid, Spain

Aims: Objective: Identify the utility of the calcium selenium pro-
tein as an adjunct in preserving bone mass in middle aged women 
with osteopenia.
Methods: Double-blinded randomized study that consisted in the 
administration of calcium carbonate 1 000 mg/day, Ergocalciferol 
200 000 UI every 6 weeks and (Ca/Se protein (study group) or 
placebo (control group) for a period of one year to 60 healthy 
women between the ages 40-59 years, who sought medical at-
tention in the ClimOs in Havana City, between April 2008 and 
October 2009. After receiving their consent each woman were 
clinically assessed each 3 months in order to search symptoms 
that could be attributed to possible side effects of Ca/Se protein . 
Every 6 months check different carbohydrates and lipids metabo-
lites . Every 12 months the blood levels of TSH and bone mineral 
density was determined by DXA (LEXXO, France). To evaluate 
the therapeutically response we use the difference between the 
initial and final values of BMD on vertebral and forearm were 
used. Also determine the total risk of diminish bone mass during 
treatment with Ca/Se protein.
Results: Completed the years of treatment 56 patients, 29 with 
Ca/Se protein. and 26 in the control group, Both groups were 
clinically similar . During treatment there was no change in body 
weight, blood pressure levels nor in any of the blood metabolites 
evaluated. In the lumbar region the difference between the value 
of BMD at the beginning and at the end of the study was 0,07±0,5 
(p <0.001) in the study group and 0,05±0,07 of control group, (p 
0,032). Total risk for diminish bone mass was 2% for women re-
ceiving treatment with calcium/Se protein (p =0,005).In the fore-
arm the difference between initial and final BMD were 0.04±0.13 
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(p=0.854) in women with Ca/Se protein and 0.08±0.12 (p= 0.01) 
in the placebo group. The total risk for diminish bone mass was of 
21% in the study group. (p <0,005)
Conclusions: We could recommend Ca/Se protein as part of ac-
tions to preserve bone mass in middle aged women

Disclosure of Interest: N. Despaigne Grant / Research Support 
from: Research support, M. Curiel: None Declared, T. Marelis: 
None Declared

P835 - ISSUES FOR OSTEOPOROSIS AFFECTED:  
RECOMMENDATIONS FOR ASIAN RESOURCE-POOR- 
NATIONS TO IMPROVE ACCESS-TO-CARE
D. Pramod 1,*

1Community Health, Health Alert Organization of India (NGO), 
Dhule, India

Aims: Training resources/Rx-guidelines are not easily available 
to nurses. Due to resource constraints newer therapies. Newer 
interventions, diagnosis facilities needs to be available to general 
hospitals. This issue of access to diagnosis & cares of serious-con-
cern since osteoporosis management are out of reach for majority 
Asian-population where malnutrition common.
Methods: Observations: IOF in collaborations with local NGO’s 
doing research/education of Osteoporosis need to form common 
guidelines for treatment modalities for Osteoporosis-affected 
population. specially issues for access to expensive drugs needs 
to be addressed in consultation with WHO health policy com-
mittee.
Results: Scientists/funders from industrialized nations need to 
support initiatives of young-researchers of Asian-nations in im-
proving facilities. There is urgent need to educate doctors about 
diagnosis/treatment of osteoporosis. We will share this issues 
with osteoporosis specialists from developed nations at 10th IOF 
2010 conference. 
Conclusions: We carry back IOF WCO-ECCEO10 congress ex-
perience back in our-country to improve efforts for resource rais-
ing/care guidelines. In Asia tobacco-smoking alarmingly high.. 
smoking further aggravates osteoporosis. At IOF meeting, We 
collaborate with researchers from USA/Europe to substantially-
improve care-efforts for osteoporosis in Resource-poor-nations. 
 
Disclosure of Interest: None Declared

P836 - OSTEOPOROSIS ISSUES & COMPLEMENTARY 
INDIAN MEDICINE: THREE YEARS EXPERIENCES OF A 
INDIAN NGO
D. Pramod 1,*

1Community Health, Health Alert Organization of India (NGO), 
Dhule, India

Aims: No specific centre in India for Osteoporosis patients 
treatment/rehabilitation. our Indian Health NGO used locally 
available Complementary Indian Medicines [CAM] for provid-
ing home based care in rural/tribal areas. 1]To provide CAM in 
collaboration with Traditional-faith-hearers. 2] Evaluate cost-ef-

ficacy of CAM & response of pain of fractures to CAM alongside 
analgesics.
Methods: from April 2004 to Nov2009, 122 patients [n=122] aged 
34-67 years enrolled. 68% females, 32% males. 43% returned to 
villages after therapy in city hospitals on allopathy. 12% physi-
cal deformities. self report questionnaire distributed to patients. 
treated patients with TFH in providing CAM. Mud therapy 21%, 
Bach-flower remedy 40%, Accupressure/Accupuncture 57%, Hy-
drotherapy 24%, Hypnotherapy 75%, ayurvedic therapy 82%, 
26% on Unani Medicines, 61% on Homeopathic medicines, 72% 
on Herbal-Oil-TFH massage therapy, 58% Aromatherapy
Results: We treated patients in 8 sessions CAM. feedback Perfor-
ma given to subjects & responses evaluated periodically to modify 
treatment methodology. Our NGO module in functioning stages 
shown graphically to IOF-2010 conference participants. Average 
pain recorded weekly on a scale of 1 to 10. mean score pain fell 
from 8.2 (SD 1.4) to 3.8 (SD 2.7) points, which is highly signifi-
cant (p<0.001). Symptom relief(n=90), Gr-1 wanting to find alter-
natives to drugs(n=95). Cost of CAM 52% cheaper compared to 
Allopathic medicines & is locally & has high acceptance
Conclusions: 122 of patients used & preferred CAMs. Cost wise 
cheaper & patient compliance better. 12± dropped out of sheer 
frustration/fatigue. Patients need Psychosocial-Rx, Palliative-
care-centers. Realizing divergent versions of CAM, multicentre 
study on this burning issue must be carried out. At Florence, We 
shall form group with researchers from USA/Europe to substan-
tially improve CAM. We NGO-representatives from developing 
nations need exposure to research technicalities/methodologies 
used by European/American experts. This possible by my partici-
pation at WCO-ECCEO10 congress

Disclosure of Interest: None Declared

P837 - CHANGES OF VOLUMETRIC BONE DENISTIES 
AND 3D-BONE STRUCTURES UNDER THERAPY WITH 
RALOXIFENE MEASURED WITH HRPQCT
H. Radspieler 1,*, M. A. Dambacher 1, M. Neff 1

1Practise, Osteoporosezentrum München, München, Germany

Aims: Data of the MORE-Study demonstrated that areal bone 
densities measured with DXA showed only a small increase 
which could not explain the reduction of vertebral fracture risk 
of at about 50%. Therefore, “bone quality” should be improved by 
raloxifene, which, however, cannot be evaluated by DXA-meas-
urements but with HRpQCT (XtremeCT®, SCANCO Medical 
AG). In a retrospective analysis we showed last year (Poster 0197, 
ECTS 2009) an increase of trabecular as well as cortical bone 
densities and an improvement of microarchitectural parameters. 
Beside in 2008 we started a prospective study to demonstrate the 
effects on volumetric bone densities and microarchitectural pa-
rameters in postmenopausal osteoporotic and osteopenic wom-
en, taking raloxifene.
Methods: Altogether we included more than 40 postmenopausal 
osteoporotic and osteopenic women taking raloxifene in this trial 
till now. After a baseline measurement with HRpQCT two con-
trol measurements after one and two years are planned or already 
done. Furthermore in about one half of the patients measure-
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ments of bone markers, calcium, vitamin D and parathyroid hor-
mone in the blood before starting therapy and after 3 to 6 month 
therapy are planned or have taken place already. Until now data of 
15 patients for HRpQCT measurements and laboratory results of 
more than 15 patients are available. The number should increase 
significantly until next ECTS meeting in June 2010. Additionally 
all patients receive individual dosage of calcium and vitamin D, 
dependent by the measured vitamin D levels.
Results: After the first control measurement we find a significant 
increase in volumetric trabecular and cortical bone densities as 
well as in micro architectural parameters as BV/TV and trabecu-
lar number in nearly all of the 15 postmenopausal women ex-
amined till now. Bone markers (Crosslaps, BAP) showed relative 
decreases in all patients measured until now after 3 to 6 month 
therapy as we expected. Vitamin D levels in most cases were be-
low 30 ng/ml before but above 30 ng/ml after the first control 
measurement due to the supplementation.
Conclusions: As shown in our retrospective study Raloxifene 
increases trabecular and cortical bone densities as well as “bone 
quality” represented by a number of micro architectural param-
eters also in this prospective trial which is still ongoing. Detailed 
results of the first 15 to 20 patients finishing at least one year of 
therapy we will present at the ECCEO meeting 2010 in Florence.

Disclosure of Interest: None Declared

P838 - SINGLE ORAL DOSE OF (1200 MG) SACHET OF 
CHONDROITIN 4&6 SULFATE (CS) RELIEVES PAIN AND 
IMPROVES FUNCTION. RESULTS OF A DOUBLE BLIND 
STUDY, VERSUS PLACEBO AND AN ACTIVE TREATMENT 
IN KNEE OA PATIENTS
B. Zegels 1,*, R. Theiler 2, P. Crozes 3, D. Uebalhart 4, J. Reginster 5

1Bone metabolism, Centre Hospitalier Universitaire du centre-
Ville Brull, 5Public Health, Epidemiology and Health Economy, 
Liège University, Liège, Belgium, 2Rheumatology, Tremili Hospi-
tal, 4Rheumatology and Physical Readaptation, Hopital Universi-
taire de Zurich, Zurich, Switzerland, 3Rheumatology, HIA Des-
genettes, Lyon, France

Aims: Evaluation of the efficacy and tolerability of a single oral 
dose of a 1200 mg sachet of chondroitin 4&6 sulfate (CS 1200) 
versus placebo (superiority study) and versus 3 daily capsules of 
chondroitin 4&6 sulfate 400 mg (CS 400), during 91 days, in pa-
tients with knee OA (non inferiority study).
Methods: Comparative, double-blind, randomized, multicenter 
study, in parallel groups, including 353 patients of both genders, 
at least 45 years old, with knee OA for at least 6 months. Mini-
mum inclusion criteria was a Lequesne Index (LI) > 7 and pain 
> 40 mm on a visual analogical scale (VAS). IL and VAS was as-
sessed after 30, 60 and 91 days. Global efficacy evaluation and 
general product tolerability was also measured.
Results: Patient treated with CS 1200 were significantly improved 
at D60 and D91 in terms of LI (p<0.01 and <0.001 respectively) 
and their pain was significantly improved at D91 (p<0.01) com-
pared to baseline and placebo (ITT analyses). No significant dif-
ference was demonstrated between the oral daily single dose of 
CS 1200 formulation, and the 3 daily capsules of CS 400 (PP anal-

yses). The global efficacy evaluation showed a statistically signifi-
cant superiority of both CS 1200 and CS 400 groups compared to 
placebo after 60 and 91 days, when evaluated by patients (p=0.03) 
or by investigator (p=0.005). No significant difference, in terms of 
security and tolerability, was observed between the 3 groups.
Conclusions: This study suggests that daily administration of an 
oral sachet of 1200 mg of chondroitin 4&6 sulfate allows a signifi-
cant clinical improvement compared to a placebo, and a similar 
improvement when compared to a regimen of 3 daily capsules of 
400 mg of the same active ingredient.

Disclosure of Interest: B. Zegels Consultant / Speaker’s bureau / 
Advisory activities with: IBSA-Genévrier, R. Theiler Consultant 
/ Speaker’s bureau / Advisory activities with: IBSA-Genévrier, P. 
Crozes Consultant / Speaker’s bureau / Advisory activities with: 
IBSA-Genévrier, D. Uebalhart Consultant / Speaker’s bureau / 
Advisory activities with: IBSA-Genévrier, J. Reginster Consultant 
/ Speaker’s bureau / Advisory activities with: IBSA-Genévrier

P839 - CHARACTERIZATION OF AND RISK  
FACTORS FOR ACUTE PHASE REACTIONS FOLLOWING 
ZOLEDRONIC ACID
I. R. Reid 1,*, G. D. Gamble 1, P. Mesenbrink 2, D. M. Black 3

1Department of Medicine, University of Auckland, Auckland, 
New Zealand, 2Novartis Pharmaceuticals, East Hanover, New Jer-
sey, 3Department of Epidemiology & Biostatistics, University of 
California, San Francisco, United States

Aims: The occurrence of flu-like symptoms in patients receiving 
high-dose oral or intravenous amino-bisphosphonates (referred 
to as the acute phase reaction [APR]) has been recognized for 
more than 20 years, but has received little systematic analysis. It 
has been suggested that previous exposure to oral bisphospho-
nates, glucocorticoids, nonsteroidal anti-inflammatory drugs 
(NSAIDs) and statins might reduce the severity/frequency of the 
APR. In this analysis, we examine the symptoms observed after 
zoledronic acid (ZOL) infusion and the potential risk factors for 
any of these symptoms in the HORIZON-PFT study.
Methods: This international, randomized, controlled trial com-
pared the APRs following annual injections of ZOL 5mg to pla-
cebo over 3 years in 7765 postmenopausal women with oste-
oporosis. Adverse events (AEs) were collected using the MEDRA 
dictionary, in which AEs were categorized using ~2000 individual 
terms. To identify the components of the APR, all AEs occurring 
within 3 days of the first ZOL infusion were compared between 
the groups.
Results: We found >30 AE terms that were significantly more 
common in the ZOL group, and these could be clustered into 5 
groups, as shown in the Table. The musculoskeletal group includ-
ed pain and joint swelling; gastrointestinal included abdominal 
pain, vomiting and diarrhea; other included nonspecific systemic 
symptoms such as fatigue and malaise as well as a significant in-
crease in the frequency of nasopharyngitis and peripheral edema 
in the ZOL group. Overall, 42.5% of subjects treated with ZOL 
showed evidence of an APR after the first infusion, compared 
with 11.7% of the placebo group. All APR components had their 
peak onset within 1 day of infusion, and very few APRs began 
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after Day 3. Median duration of APR was 3 days (interquartile 
range: 2–5 days), each component having a similar time-course, 
except for eye symptoms, which had a median duration of 5 days. 
Severity was rated as mild or moderate in 90%, and the APR led to 
drug discontinuation in 0.8%. Most putative risk factors had only 
a small impact on APR incidence. Stepwise regression showed 
that APR was more common in non-Japanese Asians, younger 
subjects and those using NSAIDs, whereas was less common in 
smokers, diabetics, those with previous bisphosphonate use and 
the Latin Americans (OR 0.26, vs. Europe).

Conclusions: The components of the APR are more diverse than 
those recognized earlier; however, is seldom a major issue follow-
ing ZOL infusion.

Disclosure of Interest: I. Reid Grant / Research Support from: 
Novartis Pharmaceuticals, G. Gamble Consultant / Speaker’s 
bureau / Advisory activities with: Novartis Pharmaceuticals, P. 
Mesenbrink Employee of: Novartis Pharmaceuticals, D. Black 
Grant / Research Support from: Novartis, Roche

P840 - COMPARING ONCE YEARLY ZOLEDRONIC ACID 
WITH ONCE WEEKLY GENERIC ALENDRONATE IN THE 
TREATMENT OF ESTABLISHED MALE OSTEOPOROSIS
J. D. Ringe 1,*, A. Dorst 1, P. Farahmand 1

1Medizin. Klinik 4, Klinikum Leverkusen, Univ. Of Cologne, 
Leverkusen, Germany

Aims: To compare adverse events, drug persistence and thera-
peutic outcomes in men with established osteoporosis treated 
with either oral generic alendronic acid or intravenous zoledronic 
acid.
Methods: In this retrospective patient chart review analysis we in-
cluded 92 men with established osteoporosis. They were recruited 
consecutively from our out-patient department files according to 
their treatment to join one of two groups: A: Zoledronic acid 5mg 
infusion once a year, B: Generic Alendronate 70mg once a week. 
In addition all patients received 1200 mg calcium and 800 IU Vi-
tamin D per day. Further inclusion criteria were BMD T-score 
values of lower than –2.5 SD at both lumbar spine (LS) and total 
hip (TH) and at least one prevalent vertebral fracture. Primary 
endpoints were drug related adverse events (AE), persistence 
with BP- and Ca/Vit.D-Therapy and changes in lumbar spine and 
total hip BMD after 12 months.
Results: We found different patterns of AE in the two groups with 
significantly more GI-complaints in group B. After 12 months 
only 54% of alendronate patients were still taking the medica-
tion, while the persistence with zoledronic acid was 100%. Par-
allel there was a significantly higher persistence with Ca/D-sup-

plements in group A as compared to B. The average increases of 
LS-BMD after 12 months amounted to 7.6% in group A and 2.6% 
in group B (p<0.01). The respective mean changes at the total hip 
site were 4.7 and 1.3% (p<0.03). There was no difference in the in-
cidence rates of new vertebral or non-vertebral fractures between 
groups, but both taken together 5 new fractures in group A vs. 12 
in group B was significant (p=0.041). Furthermore we observed 
a 58% decrease in back pain score with zoledronic acid vs. only 
22% with generic alendronate (p<0.01).
Conclusions: In this 12 months study on 92 men with established 
osteoporosis the increases in LS and TH BMD were significantly 
lower for patients treated with generic once weekly BP than with 
those treated with once yearly intravenous zoledronic acid. In ad-
dition the overall fracture rate was lower and the amelioration of 
back pain was better with zoledronic acid. This lower therapeutic 
efficacy of generic alendronate may in part be related to a lower 
potency but also due to a significantly lower compliance with the 
once weekly oral intake of the generic BP, which again in part may 
be due to a higher incidence of mainly gastrointestinal adverse 
events.

Disclosure of Interest: J. Ringe Other: Lectures, A. Dorst Other: 
no conflict, P. Farahmand Other: no conflict

P841 - THE EFFECT OF DENOSUMAB ON VERTEBRAL 
FRACTURE RISK BY TYPE AND SUBGROUP: RESULTS 
FROM THE FREEDOM TRIAL
R. Rizzoli 1,*, S. Boonen 2, H. G. Bone 3, S. Minisola 4, A. Wang 5, C. 
L. Benhamou 6, J. Halse 7, H. Hoeck 8, S. Siddhanti 5, M. McClung 

9, N. Franchimont 10

1University Hospital, Geneva, 10Amgen (Europe) GmbH, Zug, 
Switzerland, 2UZ Gasthuisberg, Leuven, Belgium, 3Michigan 
Bone and Mineral Clinic, Detroit, MI, 5Amgen Inc., Thousand 
Oaks, CA, 9Oregon Osteoporosis Center, Portland, United States, 
4Universita di Roma “Sapienza”, Rome, Italy, 6INSERM U658, Or-
leans, France, 7Osteoporosekliniken, Oslo, Norway, 8CCBR, Aal-
borg, Germany

Aims: In the FREEDOM trial, denosumab (DMAb) significantly 
reduced the risk of new vertebral fractures by 68% (95%CI: 59%–
74%, p<0.001) and clinical vertebral fractures by 69% (95%CI: 
53%–80%, p<0.001) over 3 years1. In prospectively planned anal-
yses, we assessed the effect of DMAb on new vertebral fractures in 
subgroups of patients with different baseline characteristics. We 
also report the effects of DMAb on new and worsening vertebral 
fractures as well as severe and moderate new vertebral fractures.
Methods: 7868 women aged 60–90 years with a spine or total hip 
BMD T-score <−2.5 and not <−4.0 were randomly assigned to de-
nosumab 60 mg sc every 6 months (Q6M) or placebo. All women 
also received daily calcium and vitamin D. New vertebral frac-
tures, including those of moderate to severe intensity, were con-
firmed radiologically. A worsening vertebral fracture was identi-
fied when there was ≥1 grade increase from the previous grade in 
any vertebra from T4 to L4. In 9 prospectively planned subgroup 
analyses, we examined the effect of DMAb on new vertebral frac-
tures. Statistical significance was based on tests for quantitative 
treatment-by-subgroup interactions.
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Results: 350 subjects overall had a new vertebral fracture. The 
reduction in relative risk of new vertebral fractures did not differ 
significantly by any of the subgroups shown in the figure (p≥0.1 for 
all potential interactions). DMAb reduced the relative risk of new 
and worsening vertebral fractures by 67% compared with placebo 
(95%CI: 58%–74%, p<0.001), and this effect was sustained over 
time (relative risk reduction was 58%, 70% and 67% at years 1, 2 and 
3, respectively). In addition, DMAb reduced the risk of severe new 
vertebral fractures by 69% (95%CI: 52%–81%, p<0.001, prespeci-
fied analysis), and severe and moderate new vertebral fractures by 
67% (95%CI: 56%–75%, p<0.001, post-hoc analysis) over 3 years.  
Figure. Effect of DMAb Treatment on New Vertebral Fractures 
by Subgroup (N=no of subjects from DMAb and placebo groups 
with new vertebral fractures)

Conclusions: In postmenopausal women with osteoporosis, 
DMAb 60 mg Q6M reduced the risk of new vertebral fractures to 
a similar degree in all subgroups tested. DMAb also consistently 
reduced the risk of new and worsening vertebral fractures as well 
as severe and moderate new vertebral fractures.
References: 1. Cummings S et al, NEJM 2009;361:756.
Acknowledgement: Sponsored by Amgen Inc.
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P842 - USE OF ALENDRONATE FOR PREVENTION OF 
ENDOPROSTHESES INSTABILITY IN OSTEOPOROSIS
S. S. Rodionova 1,*, T. Turgumbaev 1

1Department of osteoporosis, Central Institute of Traumatology 
and Orthopaedics, Moscow, Russian Federation

Aims: To study alendronate effects on BMD dynamics in Gruen 
zones during the period of adaptive remodeling following arthro-
plasty in osteoporosis.
Methods: The study included 32 patients with osteoporosis 
(degenerative hip disease or hip fracture) who underwent unce-
mented THA (Zweymuller). The patients were randomized into 
2 groups: 15 patients (treatment group) received 70 mg of alen-
dronate weekly and 1200 mg of calcium daily for 12 months. 17 
patients (control group) received 1200 mg of calcium daily for 
12 months. Bone mineral density was measured in 7 peripros-
thetic zones (Gruen) by dual - energy X-ray absorptiometry in 
two weeks and 6, 12, 15 months after surgery. All patients over 50 
years received 0.5 mg of alfacalcidol (alfa D3-teva).
Results: In 6 months BMD in Gruen zones in both groups was sig-
nificantly decreased relative to 1st measurement (p<0.05). Highest 
bone loss was in R6 and R7: in treatment group -10.8%±3.1/% 
and -12%±2.9% (p<0.05) and in control group - 5.5%±3.8% and 
-7.0±3.4% (p<0.05). Differences in groups were not significant. 
Reliable differences between groups were noted after 12 months. 
In treatment group BMD increased in all zones as compared to 1st 
measurement and reliable bone loss was observed in R4. In con-
trol group bone loss was preserved in all zones and in R5 and R7 it 
was reliable. After 15 months in treatment group BMD increased 
in all zones as compared to 1st measurement and in R1, R5, R6 
that increase was reliable (p <0.05). In control group in all zones 
bone loss in R6 was reliable (p<0.05). Zones R1 and R5 showed 
significant differences between the groups (p<0.05). During the 
period from 6 to 15 months BMD in treatment group increased 
monthly by 1.28% and in control group only by 0.16%. BMD defi-
cit in Gruen zones after 15 months was preserved in control pa-
tients more often than in treatment group, but reliable differences 
(p<0.05, Fisher exact test) were in zones R1, R5 и R6, i.e. 58.8%, 
52.9% and 52.9% vs. 21.4%, 13.3% and 20%, respectively.
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Conclusions: Alendronate don’t inhibit the bone loss within the 
first 6 months after uncemented arthroplasty, but increases BMD 
in Gruen zones in 6-15 months; in R1, R5, R6 – reliably (p<0.05). 
Action of the drug was preserved 3 months after treatment was 
stopped. These results confirm that during the period of adap-
tive remodeling following arthroplasty in osteoporosis, alendro-
nate optimizes the intensity of bone formation without evident 
decreasing of bone resorption.

Disclosure of Interest: None Declared

P843 - PHASE 3 FRACTURE TRIAL OF ODANACATIB FOR 
OSTEOPOROSIS – STUDY DESIGN
J. A. Eisman 1,*, H. Bone 2, D. Dempster 3, S. Greenspan 4, M. Mc-
Clung 5, T. Nakamura 6, S. Papapoulos 7, J. Shih 8, A. Lombardi 9, 
A. Santora 9, N. Verbruggen 10, E. Rosenberg 9, A. Leung 9

1Garvan Institute of Medical Research, Sydney, Australia, 2Michi-
gan Bone & Mineral Clinic, Detroit, 3Columbia University, New 
York, 4University of Pittsburgh, Pittsburgh, 5Oregon Osteoporosis 
Center, Portland, 8Robert Wood Johnson Medical School, Piscat-
away, 9Merck Research Laboratories, North Wales, United States, 
6University of Occupational and Environmental Health, Kitaky-
ushu, Japan, 7Leiden University, Leiden, Netherlands, 10Merck 
Research Laboratories, Brussels, Belgium

Aims: The number of patients who could benefit from osteoporo-
sis therapy is growing steadily. However, poor tolerability limits 
the use of existing anti-osteoporotic therapies in some patients, 
and development of new therapies for osteoporosis is needed. 
Most current anti-resorptive drugs are either bisphosphonates or 
act via the estrogen receptor. Odanacatib selectively and revers-
ibly inhibits cathepsin K, a collagenase secreted by osteoclasts. In 
a 2-year, phase 2, dose-finding study and its 1-year extension of 
postmenopausal women with low BMD, oral odanacatib 50 mg 
once-weekly increased BMD progressively over 36 months com-
pared to placebo, and was similar to placebo in terms of safety 
and tolerability. The incidence of cutaneous adverse experiences 
was similar among treatment groups.
Methods: In a randomized, double-blind, phase 3 trial, postmen-
opausal osteoporotic women receive odanacatib 50 mg or placebo 
once weekly with or without food for approximately 36 months. 
Participants also receive vitamin D3 5600 IU weekly. Patients are 
≥ 65 years old, with or without a prior vertebral fracture (BMD 
T-score at either total hip or femoral neck ≤ 1.5 and ≤ 2.5, respec-
tively). Participants without prior vertebral fracture were enrolled 
so that at least 2/3 were ≥ 70 years old. This trial has three primary 
endpoints: morphometric vertebral fracture, hip fracture, and 
non-vertebral fracture (with controls for elevation of the false-
positive error rate due to having multiple primary endpoints). 
Fractures will be adjudicated centrally via clinical history, radi-
ology reports, and/or x-rays. Secondary endpoints include clini-
cal vertebral fractures, BMD, height loss, bone turnover markers, 
and safety and tolerability. Collection of trans-iliac bone biopsies 
from some participants, archived serum and urine samples, and 
responses to a health utilization questionnaire will provide ad-
ditional information about osteoporosis and the effects of odana-

catib from this large trial. This event-driven trial will be com-
pleted after pre-specified numbers of fractures have occurred.
Results: Enrolment at approximately 380 centers world-wide was 
completed in November 2009 with approximately 16,200 patients 
randomized.
Conclusions: The results of this trial will determine whether once-
weekly odanacatib 50 mg, orally administered without regard to 
food intake, is safe and effective in reducing the risk of osteoporot-
ic fractures in postmenopausal women with osteoporosis.
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P844 - VERTEBROPLASTY: RISK AND DETERMINANTS 
OF SECONDARY VERTEBRAL FRACTURE IN PATIENTS 
WITH OSTEOPOROSIS
L. Idolazzi 1,*, M. Rossini 1, E. Piovan 2, O. Viapiana 1, D. Gatti 1, E. 
Fracassi 1, S. Tamanini 1, A. Mattarei 1, C. Benini 1, V. Braga 1, C. 
Dartizio 1, S. Adami 1

1Rheumatology Unit, University of Verona, 2 Neuroradiology 
Service, Verona, Italy

Aims: Percutaneous vertebroplasty is a minimally invasive pro-
cedure consisting of the injection of cement into a compressed 
vertebral body for pain relief. 

Incidence of secondary vertebral fracture and predisposing 
clinical factors have not been fully documented in patients in 
whom vertebral fractures are due to osteoporosis.
Methods: Here we report the results of a retrospective observa-
tional study on the incidence of new incident vertebral fractures 
in patients treated at local Neuroradiology Service with vertebro-
plasty for vertebral osteoporotic fractures. Thirty three patients 
(25 females and 8 males; mean age, 73 years, range 51-91 years) 
were evaluated 1 to 4 years since vertebroplasty.
Results: For 67% of the patients the treated vertebra was the only 
one with a deformity. The mean densitometric T-score was -2.4 
(±1.1) at the spine and -2.1 (±0.8) at the total hip. In 52% of the 
patients a new vertebral fracture occurred during follow-up, al-
most invariably (70%) adjacent to the previous vertebroplasty. Pa-
tients with the new incident fracture were significantly (p<0,05) 
older (mean aged 76 years old vs. 70 years old) and their total hip 
T-score was significantly (p< 0,01) lower (-2.5 vs. -1.7) in com-
parison with patients without additional vertebral fractures. In 
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27% of the patients no specific treatment was prescribed for oste-
oporosis after vertebroplasty: a new vertebral fracture occurred in 
78% of these patients as compared with 42% of those who took an 
antireabsorptive drug (mostly oral risedronate, alendronate and 
ibandronate).
Conclusions: Half of the patients treated with vertebroplasty for an 
osteoporotic fracture get across a new vertebral fracture within few 
years. Age and low bone mineral density are the main clinical risk 
factors. Oral bisphosphonates treatment lowers the risk, but this re-
mains unacceptably high. Vertebroplasty should be associated with 
a thorough investigation and treatment for osteoporosis.

Disclosure of Interest: None Declared

P845 - THE EFFECT OF GC-GENOTYPE ON BONE  
MINERAL DENSITY AND CALCIUM METABOLISM IN 
FINNISH CHILDREN AND ADOLESCENTS
E. M. Saarnio 1,*, M. Pekkinen 1, H. Viljakainen 1, C. Lamberg-Al-
lardt 1, O. Mäkitie 2, 3

1Department of Food and Environment Sciences, University of 
Helsinki, 2Hospital for Children and Adolescents, 3Helsinki Uni-
versity Hospital, Helsinki, Finland

Aims: Gc-proteins are polymorphic carriers of vitamin D and its 
metabolites. Gc-proteins also influence bone metabolism: they 
are converted into macrophage-activating factor that increases 
osteoclast activity and stimulates bone resorption. There are three 
common phenotypes of Gc-proteins, which differ by their amino 
acid composition. Gc-phenotypes have been associated with frac-
ture risk and with plasma concentration of vitamin D. The impact 
of Gc-genotype on vitamin D status and bone mineralization in 
children has not been studied. We investigated whether Gc-geno-
type impacts bone mineral density (BMD) and vitamin D status 
in children and adolescents.
Methods: The study included 161 healthy children and adolescents 
(68 girls, 93 boys) aged 7-19 years, who were assessed for bone 
health and its determinants. Lumbar spine, femoral head and whole 
body BMD was measured with DXA (Hologic Discovery A). Di-
etary vitamin D intake was evaluated with a food frequency ques-
tionnaire. The concentrations of serum PTH, 25-OHD and several 
other markers of bone metabolism were determined. DNA was iso-
lated from peripheral blood samples with Gentra Puregene Blood 
Kit (Qiagen). Genotyping was performed with qPCR (MX3000P, 
Stratagene). BMD values and biochemical markers were compared 
with Gc-genotypes. Statistical analyses were performed with SPSS.
Results: We detected three different Gc-genotypes among the 161 
subjects: 1/1 (70%), 1/2 (25%) and 2/2 (5%). There was an asso-
ciation between Gc-genotype and BMD Z-scores in boys (geno-
types 1/1 n=49, 1/2 and 2/2 n=15) with mean whole body BMD 
Z-scores of +0.37 vs. -0.25 (p=0.021) and lumbar spine BMD 
Z-scores of 0.83 vs. 0.75 (p= 0.026). Similar trend was observed 
among girls (1/1 n= 58, 1/2 n=27, 2/2 n=6) with mean lumbar 
spine BMD Z-scores, -0,09 vs. -0,01 vs. -0,18 (p= 0.022) and 
whole body BMC Z-scores of 0,01 vs. 0,08 vs. 0,05 (p=0.049). The 
Gc-genotype was associated with serum PTH levels in girls with 
mean values of 48 vs. 46 vs. 30 ng/L (p= 0.013). Serum 25-OHD 
levels did not differ in Gc-genotype groups.

Conclusions: The observed association between BMD and Gc-
genotype suggest that Gc-genotype may be one factor that im-
pacts bone mass accrual, but not a major determinant of bone 
health in children and adolescents. The variation of serum PTH 
levels between different Gc-genotypes may indicate differences in 
vitamin D and calcium metabolism between genotype groups.
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P846 - ONCE-WEEKLY TREATMENT WITH  
TERIPARATIDE FOR 18 MONTHS INCREASES BONE 
STRENGTH VIA THE AMELIORATE TRABECULAR  
ARCHITECTURE, COLLAGEN ENZYMATIC AND  
NON-ENZYMATIC CROSS-LINK FORMATION IN  
OVARIECTOMIZED CYNOMOLGUS MONKEYS
M. Saito 1,*, K. Marumo 1, Y. Kida 1, C. Ushiku 1, S. Kato 1, S. Soshi 

1, R. Takao-Kawabata 2, T. Kuroda 2

1Department of Orthopaedic Surgery, Jikei University School of 
Medicine, 2Asahi Kasei Pharma Corp, Tokyo, Japan

Aims: Two clinical trials demonstrated that once-weekly admin-
istration of human parathyroid hormone (hPTH1-34, teriparati-
de), or hPTH(1-84), increased lumbar bone mineral density in 
patients with osteoporosis. The aim of this study was to clarify 
the effects of once-weekly administration of teriparatide for 18 
months on bone mass, structure, mineral content, collagen enzy-
matic and non-enzymatic cross-links and bone strength in ova-
riectomized (OVX) monkeys and to correlate these bone param-
eters to mechanical strength.
Methods: Adult female cynomolgus monkeys were divided into 
four groups (n=18-20 each) as follows: Sham group, OVX group, 
and OVX monkeys given once-weekly subcutaneous injections of 
teriparatide either at 1.2 μg/kg or 6.0 μg/kg (Low-PTH or High-
PTH groups) for 18 months. Bone mass, trabecular architecture, 
mineral and collagen content, content of collagen enzymatic im-
mature and mature cross-links and the non-enzymatic crosslink-
ing pentosidine and trabecular bone strength of the third lumbar 
vertebral cancellous bone were analyzed. 
Results: Teriparatide treatment increased bone volume (BV/TV), 
trabecular thickness (Tb.Th), content of collagen and enzymatic 
immature divalent and mature pyridinium cross-links compared 
with the OVX group. It is worthy to note in this study the sig-
nificant reduction in AGEs cross-linking pentosidine content in 
the teriparatide treated groups Trabecular bone pattern factor 
(TBPf) and the structure model index (SMI) were improved by 
teriparatide treatment. Stepwise logistic regression analysis re-
vealed that ultimate load and breaking energy were affected by 
BV/TV, Tb.Th, and the content of calcium, collagen, and enzy-
matic cross-links independently. Stiffness was affected by TBPf 
and the content of calcium and enzymatic cross-links. 
Conclusions: Once-weekly administration of teriparatide in-
creased bone strength in vertebral cancellous bone by increasing 
BV/TV, Tb.Th, the content of mineral and enzymatic cross-links, 
and improving trabecular architecture. 
References: Saito M, Marumo K, Osteoporos Int 2010;21:195
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P847 - DECISION TO TAKE OSTEOPOROSIS  
MEDICATION – A QUALITATIVE STUDY
J. Sale 1, 2,*, M. Gignac 3, 4, G. Hawker 5, 6, L. Frankel 1, D. Beaton 1, 

2, E. Bogoch 7, 8, V. Elliot-Gibson 1

1Mobility Program Clinical Research Unit, Keenan Research Cen-
tre in the Li Ka Shing Knowledge Institute, 7Mobility Program, St. 
Michael’s Hospital, 2Department of Health Policy, Management 
and Evaluation, 4Dalla Lana School of Public Health, 6Faculty of 
Medicine, 8Department of Surgery, University of Toronto, 3To-
ronto Western Research Institute, 5Osteoporosis Research Pro-
gram, University Health Network, 3Toronto Western Research 
Institute, 5Osteoporosis Research Program, Women’s College 
Hospital, Toronto, Canada

Aims: To examine fracture patients’ experiences with the deci-
sion to take osteoporosis (OP) medication.
Methods: A phenomenological qualitative study was conducted 
in English-speaking outpatients screened in an urban fracture 
clinic OP program aged 65+ who had sustained a fragility fracture 
within 5 years, were identified as ‘high risk’ for future fracture, 
and were prescribed OP medication. Interviews were 1-2 hours 
in duration and included questions about medication recommen-
dations received by health care providers and what patients were 
doing about those recommendations. Two researchers coded all 
transcripts to promote comprehensive data examination. Analysis 
was guided by Giorgi’s methodology with ‘meaning units’ identi-
fied and then related to each other and to the overall objective.
Results: 21 patients (6 males, 15 females) aged 65-88 years par-
ticipated. Fracture type varied: 7 wrist, 7 hip, 4 humerus, 3 other. 
12 patients had osteopenia and 9 had OP based on World Health 
Organization criteria. 14 patients were taking a bisphosphonate 
and 7 patients were on no OP medication. For 12 participants, the 
decision to take OP medication was an easy one, occurring at the 
time of prescription and involving minimal contemplation. Pa-
tients in this group made the decision because they liked/trusted 
their health care provider; they did not perform any risk-benefit 
analysis or seek information from other sources about the medi-
cation. However, 3/10 participants taking OP medication in this 
group suggested they might subsequently decide to not take it. 
For 9 patients, the decision was more difficult, requiring time and 
consideration of many factors. These patients were unconvinced 
by their health care provider, engaging in risk-benefit analyses 
that involved other sources of information and was dominated by 
concerns about potential and actual side effects; 4/5 patients not 
taking medication in this group indicated they might decide to 
take medication at a later date.
Conclusions: Approximately 57% vs. 43% of patients found the 
decision to take OP medication an easy vs. difficult one. Many 
participants indicated that this decision was not static. Health 
care providers should understand their role in patients’ decisions 
and be prepared to discuss the side effects of medication.
Acknowledgement: Funding provided by the Canadian Institutes 
of Health Research and Ontario Ministry of Health and Long 
Term Care. Views expressed are those of the researchers.
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P848 - IBEROAMERICAN CONSENSUS ON  
OSTEOPOROSIS SIBOMM 2009
D. A. Salica 1,*, A. M. Buceta 2, S. Palacios 3, A. Sanchez 4, S. Ragis 
Eis 5, M. Arriagada 6, F. Cons Molina 7, R. Arinoviche 6, Z. Man 8 
and other members of the SIBOMM Consensus Panel.
1Director, Healing Argentina Instituto Medicina Interna Oste-
ología y MMineral, Cordoba, 2SIBOMM, 8Director of Centro 
TIEMPO, Buenos Aires, 4Director, Centro de Endocrinología, 
Rosario, Argentina, 3Director, Instituto Palacios, Salud y Medic-
ina de la Mujer, Madrid, Spain, 5Director, CEDOES Diagnóstico 
e Pesquisa, Vitória, Brazil, 6Director, Clinder, Santiago, Chile, 
7Director, Centro de Investigación en Artritis y Osteoporosis SC, 
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Aims: To present the Iberoamerican Consensus on Osteoporosis 
2009 as a guideline for the management of osteoporosis in the 
Iberoamerican region.
Methods: The Iberoamerican Society of Osteology and Mineral 
Metabolism (SIBOMM) based this Consensus on the contri-
butions made in similar agreements achieved by the SIBOMM 
Member Societies and the Guidelines on Osteoporosis issued by 
the said societies. It followed the principles and advances in the 
world literature and the contributions made by the experts who 
are members of the Consensus Panel. The contributions were pre-
sented and discussed during the 8th SIBOMM Congress/3rd BRA-
DOO, held in Foz do Iguaçu, Brazil, on October 1-3, 2009. The 
consensus is available on the webpage at www.sibomm.net, www.
iofbonehealth.org (Health Professionals; National and Regional 
Guidelines; Latin America), www.ammom.com.mx
Results: The major problem of osteoporosis is the risk of bone 
fractures. The main objective of its treatment is the prevention 
of fractures. Assessment of the risk for osteoporosis should be 
based on a correct and complete medical history and the neces-
sary diagnostic tests, the most important of which is bone densi-
tometry. The main risk factors for osteoporosis are age, previous 
fractures, family history, low calcium intake, low levels of vitamin 
D, smoking, low body weight, menopause, and low bone mass. 
Aging, low bone mass, and history of fragility fractures are the 
most common risk factors for osteoporotic fractures. There are 
many therapeutic and preventive measures such as a balanced 
diet with an adequate intake of calcium and vitamin D, physical 
activity, avoidance of tobacco and excessive drinking, fall preven-
tion, and use of approved drugs. There are several such drugs: 
bisphosphonates, strontium ranelate, selective estrogen receptor 
modulators, parathormone, estrogens, calcitonin, calcium, and 
vitamin D, among others.
Conclusions: Management strategies for patients with osteoporo-
sis consist of: a) Identifying those who are at risk of developing 
osteoporosis and of suffering fragility fractures. b) Establishing 
the necessary measures to achieve a reduction in modifiable risk 
factors, to administer drug treatment, and to carry out the cor-
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responding follow-up with the adequate use of diagnostic re-
sources.

Disclosure of Interest: None Declared

P849 - LOW ENERGY SUBTROCHANTERIC FRACTURES 
IN PATIENTS RECEIVING BISPHOSPHONATE THERAPY
E. Scriven 1,*, J. D. Adachi 2, L. McKnight 1, G. Ioannidis 2, J. De-
Beer 1, A. Adili 1

1Division of Orthopaedic Surgery, Department of Surgery, 2Divi-
sion of Rheumatology, Department of Medicine, McMaster Uni-
versity, Hamilton, Canada

Aims: Recent studies have questioned the safety of bisphospho-
nates in the treatment of osteoporosis, citing a potential increase 
in the risk of low-energy subtrochanteric femur fractures. The 
purpose of this study was to determine the relationship between 
low energy subtrochanteric fractures and bisphosphonate ther-
apy.
Methods: A retrospective review of all low-energy subtrochanter-
ic fractures treated in Hamilton between January 2003 and July 
2008 was performed. Medical records were used to abstract data 
on demographics, bisphosphonate use, medical and fracture his-
tory, and fracture risk factors. Radiographic measurements were 
obtained to assess subtrochanteric bone thickness. Additionally, 
the radiographs of both the fractured femur and the contralateral 
femur were examined looking for evidence of characteristic frac-
ture morphology.
Results: 74 patients were included, 19 of which were taking bi-
sphosphonates at the time of fracture. The ratio of the subtro-
chanteric cortical thickness to the diameter of the bone at this 
level was found to be much greater in the BP+ (0.267 (0.042) mm 
vs. 0.215 (0.048)mm, P<0.0001) as compared with the BP- group. 
No evidence of a unique fracture morphology was identified, al-
though cortical “beaking” was seen in one isolated case prior to 
fracture.
Conclusions: It appears that there may be an increased preva-
lence of bisphosphonate use in patients who have experienced a 
low energy subtrochanteric fracture. Increased cortical thickness 
was demonstrated, but the mechanical properties of this thick-
ened bone remains unknown. Although it appears to be rare, cor-
tical beaking on radiographs may prove to be a warning sign of an 
impending subtrochanteric fracture.
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P850 - RELATIONSHIP BETWEEN BASELINE  
REMODELLING INTENSITY AND CHANGES IN HR-PQCT 
PARAMETERS AT THE RADIUS IN POSTMENOPAUSAL 
WOMEN TREATED WITH DENOSUMAB OR  
ALENDRONATE
E. Seeman 1,*, A. Cheung 2, E. Shane 3, T. Thomas 4, S. Boyd 5, S. 
Boutroy 6, D. Hanley 5, C. Bogado 7, D. Sellmeyer 8, S. Majumdar 9, 
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Aims: Denosumab (DMAb) suppresses bone remodelling more 
than alendronate (ALN)1. Given that remodelling intensity is a 
major determinant of structural decay, we tested the hypothesis 
that DMAb will produce greater changes in morphology than 
ALN, and that the magnitude of the change and the differences 
between these treatments will be influenced by baseline remodel-
ling intensity.
Methods: Postmenopausal women aged 50–70 years with low 
BMD at the spine or total hip were randomized to placebo, 
DMAb (60 mg sc twice yearly) or ALN (70 mg oral weekly). All 
received daily calcium (≥500 mg) and vitamin D (≥400 IU). To-
tal, trabecular and cortical volumetric BMD (vBMD) and cortical 
thickness at the radius were assessed by HR-pQCT (XtremeCT®, 
Scanco Medical) at baseline, 6 months and 12 months. Serum 
CTX (sCTX), a resorption marker, was measured at baseline and 
throughout the study. The relationship between treatment and 
baseline sCTX on HR-pQCT parameters was assessed by AN-
COVA.
Results: Within one week, sCTX decreased by 87% in the DMAb 
group (n=81) and 52% in the ALN group (n=80). Near maximal 
reduction in sCTX was seen at 1 month with DMAb (89% de-
crease) and ALN (75% decrease). Total, trabecular and cortical 
vBMD and cortical thickness decreased in the placebo group 
(Figure). In subjects with baseline sCTX above the median (0.736 
ng/mL), increases in total, cortical and trabecular vBMD were sig-
nificantly greater with DMAb than with ALN (Figure). Changes 
in subjects with baseline sCTX ≤0.736 ng/mL were smaller than 
in those with baseline sCTX above the median, and differed less 
between treatments (Figure).
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Conclusions: DMAb increases vBMD and cortical thickness at the 
radius, particularly in subjects with higher baseline remodelling 
in whom increases tend to be greater than those seen with ALN. 
Greater remodelling suppression results in increases in structural 
parameters that may contribute to a reduction in fracture risk, 
particularly in individuals with high bone remodelling. Spon-
sored by Amgen Inc.
References: 1. Kendler et al, J Bone Miner Res 2010;25:72.
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P851 - ZOLEDRONIC ACID REDUCES THE INCREASED 
RISK CONFERRED BY FURTHER FRACTURES
E. Seeman 1,*, D. M. Black 2, C. Bucci-Rechtweg 3, R. Eastell 4, S. 
Boonen 5, P. Mesenbrink 3

1Austin Health, University of Melbourne, Melbourne, Australia, 
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Aims: In HORIZON-Pivotal Fracture Trial (PFT), once-yearly 
infusion of zoledronic acid (ZOL) 5 mg reduced the risk of mor-
phometric vertebral (by 70%), hip (by 41%), and all clinical frac-
tures (by 33%) during 3 years1. As with all treatments, fracture 
risk is reduced but not abolished. Nevertheless, treatment slows 
progression of fragility or partly reverses it. As fractures beget 
fractures, we tested the hypothesis that ZOL will reduce the in-
creased risk conferred by fractures occurring in the subset of in-
dividuals who sustained fractures despite therapy.
Methods: In a pre-planned analysis, we examined the effect of 
ZOL in preventing recurrence of all clinical fractures and a sec-
ond morphometric vertebral fracture in 7765 postmenopausal 
women with osteoporosis randomized to an annual i.v. infusion 
of ZOL 5 mg (n=3889) or placebo (n=3876) during 3 years. Clini-
cal fractures were reported by all patients to the investigator every 
3 months. Lateral spine x-rays were done at baseline and yearly 
in stratum 1 (patients not receiving other antifracture therapy) 
and at baseline and end of study in stratum 2 (patients receiving 
other antifracture therapy). Recurrence of clinical fractures was 
evaluated by using multivariate proportional hazards regression 
model in all intent-to-treat patients stratifying by the use of other 
antifracture therapies. Multiple morphometric vertebral fractures 
were evaluated using logistic regression adjusting for treatment 
and number of baseline fractures (stratum 1 and 2 separately).
Results: In ZOL-treated patients, 36 (11.7%) of the 308 (7.95%) 
sustaining a clinical fracture had ≥2 subsequent fractures. While in 
placebo-treated patients, 94 (20.6%) of the 456 (11.81%) sustaining 
a clinical fracture experienced ≥2 subsequent fractures. This cor-
responded to 38% risk reduction (95% CI: 28, 46) of multiple frac-
tures (p<0.0001) with ZOL. The risk reduction of ≥2 morphometric 
vertebral fractures with ZOL was 89% (95% CI: 77, 95) in stratum 1 
(Figure 1) and 61% (95% CI: -23, 88) in stratum 2 (NS).

Conclusions: Once-yearly, ZOL 5 mg reduces the worsening fra-
gility accompanying a fragility fracture.
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References: 1.Black DM et al, N Engl J Med 2007;356:1809.
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P852 - SERUM CTX AND TRACP ARE USEFUL MARKERS 
FOR MONITORING IBANDRONATE TREATMENT
S. Shubeska-Stratrova 1,*, J. Jovcevska Mecevska 2, V. Radivojevic 

2, D. Janicevic Ivanovska 2
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Aims: To estimate the ibandronate (IB) antiresorptive effect dur-
ing one year treatment, by determining serum levels of bone re-
sorption markers C-terminal telopeptide of type I collagen (CTX) 
and tartrate-resistant acid phosphatase (TRACP) and their post 
treatment decrease.
Methods: The bone resorption markers CTX and TRACP were 
assessed at baseline and 3 months after treatment in the 1st group, 
at 6 months in the 2ndgr. and at 12 months in the 3rd gr. All post-
menopausal osteoporotic women (N=90) in three groups received 
calcium and vitamin D daily, and received 150mg ibandronate 
monthly. CTX was determined by the immunoanalytical in vitro 
method for quantitative hormone determination ECLIA, ECL-
technology by Roche Elecsys 1010/2010 analyzer. Serum TRACP 
activity was determined by the kinetic method using Biomerieux 
reagents with Mira Cobas plus analyzer and the values were ex-
pressed in U/L.
Results: Baseline serum TRACP values in the 1st gr from 4.99±0.95 
U/L lowered to 3.7±0.46 U/L after three months IB treatment, in 
the 2nd gr their values of 5.15±1.15 U/L lowered to 4.015±0.796 
U/L after six months IB treatment, and in the 3rdgr. they low-
ered from 4.81±1.21 U/L to 3.65±0.79 U/L after twelve months 
IB treatment. The decrease in all groups was highly significant 
(p<0.0001). Percentage of TRACP lowering in three groups was 
not different and it was 24.52±10.16% in the 1stgr, 22.67±11.07% 
in the 2ndgr and 22.45±13.39% in the 3rdgr. Baseline CTX val-
ues 0.58±0.22 ng/ml in the 1stgr lowered to 0.169±0.12 ng/ml, in 
the 2ndgr their values 0.55±0.22 ng/ml lowered to 0.096±0.045 
ng/ml, and in the 3rdgr they lowered also significantly from 
0.44±0.19 ng/ml to 0.11±0.05 ng/ml (p<0.0001). Baseline CTX 
and TRACP values were not different between the groups. The 
percentage of CTX lowering in three groups was not different and 
it was 72.09±14.36% in the 1stgr, 79.19±10.65% in the 2ndgr and 
71.58±14.76% in the 3rdgr., which were significantly higher com-
pared to TRACP.
Conclusions: Baseline CTX and TRACP values were increased 
and the percentage of their reduction 3, 6 and 12 months after 
ibandronate treatment did not differ indicating significant con-
tinuous reduced osteoresorption during one year ibandronate 

treatment, although they were on different level for CTX and 
TRACP. Their decrease was highly significant and was not influ-
enced by the basal values because they were not different among 
the groups. These results indicate that CTX and TRACP reduc-
tions are useful markers for monitoring ibandronate treatment.
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P853 - MIDDLE-TERM RESULTS OF THE CONSERVATIVE 
TREATMENT OF THE AVASCULAR NECROSIS OF THE 
FEMORAL HEAD
A. Shumskiy 1,*, S. Rodionova 1

1Orthopaedics Department, CITO, Moscow, Russian Federation

Aims: estimation of middle-term results of the combined con-
servative treatment of avascular necrosis of the femoral head.
Methods: 50 patients (85 hips, 36 hips 0-II, 49 hips III-IV on 
Steinberg,) with ONFH, 38 male and 12 female, middle age 32 
y.o. (20-45 y.o.), received ibandronate 3 mg/3ml of 1 times in 3 
months within 1,5 years, alfacalcidol 0,5-1 mkg per day and 1,5 
g Са within 3 years. The control of X-ray and MRI of the hip was 
carried out, joint function was estimated on HHS.
Results: Prior to the beginning of the therapy the average estima-
tion on HHS patients with stages 0-II on Steinberg was 50 pts., 
with stages III-IV 44 pts. In 12 months of the therapy the aver-
age estimation on HHS patients with stages 0-II was 87 pts, with 
stages III-IV of 66 pts. In a kind of low efficiency of the conserva-
tive treatment three patients with bilateral process were executed 
THR in one of the hips (Steinberg IV) in terms 13, 15 and 18 
months from the therapy beginning. After 3 years 43 patients (70 
hips) appeared for the control, with 7 patients communication 
has been lost in terms 1.5 - 2 years, we did not consider function 
of 3 endoprotesis. The average estimation on HHS patients with 
stages 0-II was 83 pts, with stages III-IV 67 pts. Data МRI and X-
ray are corresponded to various stages of arthrosis.
Conclusions: In our research we have shown high efficiency of 
application of the combined conservative therapy, with use of 
the ibandronate and alfacalcidol in a treatment of early stages of 
ONFH. In some cases the therapy is effective in stages with defor-
mation of the femoral head.

Disclosure of Interest: None Declared

P854 - RELATION BETWEEN BONE MARKER (P1NP)  
RESPONSE AND BONE DENSITY CHANGES IN PATIENTS 
ON TERIPARATIDE TREATMENT 
M. Siddiqi 1,*, S. Pradhan 1, J. O’Hare 1

1Aintree University Hospital, Liverpool, United Kingdom

Aims: Teriparatide (1-34 PTH), in UK is restricted by the NICE 
for women who, fail to respond to prolonged bisphosphonate 
(BP) treatment1. Therefore it is uncommon in clinical practice to 
commence teriparatide, on BP naïve patients. BP use is associ-
ated with delay the biochemical response to teriparatide2. Early 
(1-month) changes in P1NP correlates with improvement in bone 
structure3. We wanted to see, if there is a relation between P1NP 
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change at 3 months with the BMD change at 18 months in such 
patients. 
Methods: BMD was measured by DXA at 0 and 18 months (pre-
vious licence duration in the UK). Serum P1NP was measured at 
baseline, and 3 months. Spine BMD data was included only as hip 
BMD data was not always present. Women on long term gluco-
corticoids were excluded.
Results: 28 women were included; average age was 74 years 
(range 50-85) and the minimum duration of prior BP treatment 
was 1 year (range 1- 5). Average percentage increase in P1NP was 
320% (Average baseline P1NP was 28µg/L (range 9-60) and 96 
µg/L (range 37-347) at 3 months). Average increase in spine BMD 
was 0.068 g/cm2 or 9.09%. (Mean baseline spine BMD 0.787 g/
cm2 (range 0.547-1.061) and mean BMD at 18 months was 0.855 
g/cm2 (range 0.583-1.150). 4 patients did not have a >3% rise 
in BMD, the least significant change. There was no significant 
correlation between increase in BMD and increase in P1NP at 
3 months (Spearman Rank-order Correlation Coefficient 0.093, 
p=0.317)
Conclusions: The bone turnover marker P1NP does show posi-
tive response in bisphosphonate treated patients on teriparatide at 
3 months but this in not directly indicative of the expected BMD 
changes at the end of treatment period. Though the study has only 
small numbers, it does show that the bone turn over marker may 
be useful in assessing the compliance and initial response to teri-
paratide injections, BMD measurement at the end of treatment 
period will be more indicative of over all treatment effect.
References: 1. NICE Technology Appraisal 161; 2. Bone HG et al, 
N Engl J Med 2004;350:1189; 3. Keel C et al, J Bone Miner Metab 
2010;28:68.
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P855 - TOLERABILITY OF ONCE YEARLY INTRAVENOUS 
INFUSION OF ZOLENDRONIC ACID IN THE  
TREATMENT OF POSTMENOPAUSAL OSTEPOROSIS
M. V. Siderova 1,*, K. H. Hristozov 1

1Endocrinology, University Hospital “St. Marina”, Varna, Bul-
garia

Aims: Bisphosphonates (BPs) are currently considered as first line 
treatment for postmenopausal osteoporosis. Oral BPs are associ-
ated with gastroesophageal side effects and insufficient patient’s 
adherence to the therapy. Intravenous BPs may cause acute-phase 
reaction with flu-like symptoms in the first 2-3 days following 
administration. The aim of this study was to assess the adverse 
events of once yearly intravenous Zoledronate and the possible 
relation to previous treatment in postmenopausal women with 
osteoporosis.
Methods: An intravenous infusion of 5 mg Zolendronic acid was 
administered to 78 females with postmenopausal osteoporosis 
(mean age 60,7 years, from 44 to 80 years), 9 of them had a second 
infusion after one year. We analyzed the clinical features and risk 
factors of the patients, DXA densitometry of lumbar spine and 
femoral neck, previous treatment and laboratory exams of blood 
count, creatinine, AST, ALT, TSH, Ca, P, Na, K, Cl. 22 women 
turned out to have early menopause before 45 years of age, 15 of 

them because of hysterectomy. There were 15 cases with vertebral 
fractures (9 with one affected vertebra and 6 with more than one). 
20 of the participants had a previous non-vertebral fracture. Con-
comitant endocrine disorder was registered in 16 cases (diabetes 
in 6 cases, hyperthyroidism in 10 cases and hypothyroidism in 
2cases).
Results: Side effects were observed in 25 of 87 administrations 
(28,7%) – most common chills in 17,2%, fever in 14,9%, pain in 
the joints and muscles in 13,8%, one case with pain in eyeballs 
and one case of nausea and vomiting. 36,5% of the patients with 
side effects had not been taking calcium despite recommenda-
tion of 600 mg calcium and 800 UI vitamin D and 40,1% had 
been using calcitonin or bisphosphonate which lead to low serum 
calcium levels. The undesired symptoms went away for one day 
in 85% and for two days in 15% with non steroid anti inflam-
matory drugs (NSAID). Only one patient (from nine) had side 
effects after the second administration. During the follow up of 
one year we did not observe any case with osteonecrosis of jaw 
or arrhythmia.
Conclusions: Treatment with most of the anti-osteoporosis med-
icines has low patient’s compliance and this problem is overcome 
by once yearly administration of Zolendronic acid. The transient 
side effects are exceptional in the second administration and they 
can be avoided even in the first one by adequate calcium intake 
and NSAID in the days around the infusion.

Disclosure of Interest: None Declared

P856 - SUBTROCHANTERIC/FEMORAL SHAFT  
FRACTURES IN PATIENTS ON BISPHOSPHONATES
S. Silverman 1,*, S. Ott 2, D. Greene 3, R. Dell 3

1Medicine and Rheumatology, Cedars-Sinai/UCLA, Beverly Hills, 
2University of Washington, Seattle, 3Kaiser Permanente Southern 
California, Los Angeles, United States

Aims: To study the X-ray appearance and clinical presentation 
of atypical subtrochanteric/femoral shaft fractures in patients on 
bisphosphonates (BPs).
Methods: We reviewed x-rays and charts on all femoral shaft/
subtrochanteric fractures in the Kaiser Southern California sys-
tem 2007-2009 identified by ICD9 and CPT coding. 
Results: We identified 56 cases of which 55 were nontraumatic. 
Only one patient had no BP exposure. We identified 175,940 Kai-
ser SCAL members who had been on a BP at some time between 
2002 and 2009 as documented by our Pharmacy Information 
Management System. The mean age of the fracture cases was 71.1 
years. There were 54 women and 2 men. The mean duration of 
BP therapy in the fracture cases was 5.5 years. All but 1 patient 
was on alendronate prior to the atypical femur fracture. Of the 55 
patients who were on a BP, 88% (n=49) were taking a BP within 
1 year of the fracture and 12% (n=6) had stopped the BP more 
than one year prior to the atypical femur fracture. Prodromal 
pain in the thigh was reported in 73% (n= 41) of these patients. 
The fracture occurred in the subtrochanteric region in 37.5% (n= 
21) and in the shaft region in 62.5% (n=45). Changes were seen 
in the contralateral femur in 51% (n= 29) patients. These changes 
ranged from cortical thickening, to incomplete stress fractures, 
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to contralateral complete fractures. 19.6% of the fractures were 
bilateral. 21.4% had stress fracture or marked thickening on the 
contralateral side. The characteristic x-ray appearance was a frac-
ture which began on the lateral cortex as a transverse fracture 
which became oblique at the anatomic axis. In all cases lateral 
cortical thickening was seen with or without cortical beaking. 
Four of the patients had an incomplete fracture that did not re-
quire surgical fixation, two patients were treated with a dynamic 
plate fixation, and the remaining 50 patients were treated with 
intramedullary rods. Surgical interventions with intramedullary 
rods were the preferred method of fixation as plating was associ-
ated with longer healing times.
Conclusions: Atypical femoral shaft/subtrochanteric fractures 
have a characteristic x-ray and clinical appearance. These frac-
tures are often bilateral with time.

Disclosure of Interest: S. Silverman Grant / Research Support 
from: Procter and gamble, Lilly, Pfizer, Consultant / Speaker’s bu-
reau / Advisory activities with: Genentech, Amgen, Lilly, Pfizer, 
S. Ott: None Declared, D. Greene: None Declared, R. Dell: None 
Declared

P857 - MEDICARPIN, AN ESTROGEN MIMIC IN  
OSTEOBLAST, IS A NOVEL BONE FORMING AGENT
D. Singh 1,*, B. Bhargavan 1, A. K. Gautam 1, A. Kumar 2, D. K. 
Yadav 2, L. Manickavasagam 3, R. Maurya 2, G. K. Jain 3, A. Goel 2, 
S. Sanyal 4, N. Chattopadhyay 1

1Endocrinology, 2Division of medicinal and process chemistry, 
3Pharmacokinetic Division, 4Drug Target, Discovery and Devel-
opment, Central Research Institute, Lucknow, India

Aims: To evaluate the mode of action and bone forming activity 
of medicarpin (M.W. 270), a pterocarpan class of naturally occur-
ring small molecule.
Methods: Neonatal rat calvarial osteoblasts were used for all in 
vitro experiments. Kinase-, reporter- and RNAi experiments were 
performed following standard protocols. Female Sprague Dawley 
(weaning) rats (12/group) were administered medicarpin at 1.0- 
and 10.0 mg/kg body weight doses by gavage for 30 days along 
with vehicle control. Bone mineral density (BMD) and femoral 
biomechanical strength (force and stiffness) were evaluated. Pe-
riosteal bone formation was determined by double fluorochrome 
labeling of bones. Oral pharmacokinetic studies of medicarpin 
were performed in adult female Sprague Dawley rats. Student’s t-
test and ANOVA were used to test significance of effects. 
Results: Medicarpin at as low as 10-10M concentration stimulated 
osteoblast differentiation and mineralization. Stimulation of os-
teoblast differentiation by medicarpin was mediated by BMP-2 
as noggin blocked this effect. Medicarpin required functional es-
trogen receptor (ER) as ICI-182780, an ER antagonist, inhibited 
medicarpin-stimulated differentiation and BMP-2 secretion from 
osteoblasts. Reporter assay and mammalian two hybrid assay in 
heterelogous system revealed that medicarpin transactivates both 
ERa and -b. In osteoblasts, medicarpin increased synthesis of 
both ERa and -b. However, silencing (by RNAi) of ERb but not 
ERa abrogates medicarpin-stimulated synthesis of BMP-2 and 
collagen-I in osteoblasts. In contrast to osteoblast, medicarpin 

inhibits differentiation of bone marrow cells to osteoclasts and 
the effect is ER independent. In vivo, compared with vehicle 
treatment, medicarpin treatment in developing rats resulted in 
dose-dependent (1.0 and 10.0 mg/kg/day) increase in BMD of 
both cortical and cancellous bones, femoral force and stiffness, 
and periosteal mineral apposition/bone formation rate in femur. 
Medicarpin had no uterine estrogenicity assessed by uterotrophic 
assay. Plasma concentration-time profile analysis of medicarpin 
following single oral dose (5.0 mg/kg) show that medicarpin has 
22.3% oral bioavailability.
Conclusions: Medicarpin, acting via ERb promotes osteoblast 
differentiation. Medicarpin promotes new bone formation in vivo 
and accelerates peak bone mass achievement. Good oral bioavail-
ability added to its osteogenic effect suggests that medicarpin has 
therapeutic promise as bone anabolic agent. 

Disclosure of Interest: None Declared

P858 - COMPLIANCE TO ANTIOSTEOPOROTIC  
TREATMENTS UPON RESULTS OF PHONE INQUIRY
I. A. Skripnikova 1,* and O. Kosmatova, A. Abirova, V. Vigodin
1of high tech diagnostic end treatment methods, National Center 
for Preventive Medicine, Moscow, Russian Federation

Aims: The results of several studies have revealed that low com-
pliance to antiosteoporotic treatments could increase the risk of 
fractures and significantly reduce quality of patients’ life. The aim 
of study to determine frequency of antiosteoporotic drugs can-
cellation and to analyze the reasons for treatment refuse in post-
menopausal women. 
Methods: Phone questionnaire of 100 women with primary oste-
oporosis, with average age of 63,49±0,87 years. Mean duration of 
disease 3,65±0,15 years.
Results: General compliance to therapy in joint group was 49%. 
Patients with higher level of education were 2,1 times more compli-
ant to treatment than patients with secondary education(p<0,05).
All patients were distributed to three groups dependently on age: 
I group - 50-59 years (37%), II group - 60-69 years (37%), III 
group - 70 years and higher (26%). In group I compliance to treat-
ment among being long time ill patients was 1,6 times (p<0,05) 
higher in comparison with patients got ill recently. In group II 
no reliable difference were found out. In group III compliance 
to treatment among recently got ill patients was 3,2 times higher 
(p<0,01). 8% of patients have cancelled the therapy during first 3 
month after the beginning of treatment, 5% - after 6 months, 5% - 
after 1 year. 18% of patients have not started the therapy at all. The 
main reasons for low compliance to treatment were: uncertainty 
of patients in heaviness of illness, high cost of treatment, advises 
of relatives and friends, wish to make temporary interruption in 
treatment course, uncertainty in efficiency of treatment.
Conclusions: Compliance to antiosteoporotic therapy among 
postmenopausal women quite low and could be determined not 
only by pharmacological properties of drugs, but by psychologi-
cal and social factors as well.

Disclosure of Interest: None Declared
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P859 - DEFINING THE GAP: DECONSTRUCTING  
OSTEOPOROSIS TREATMENT INITIATION RATES AFTER 
FRACTURE
D. Beaton 1, 2, M. Slater 1,*, D. Jiang 3, R. Sujic 1, J. Sale 1, 2, V. El-
liot-Gibson 1, E. Bogoch 1, 4 and Ontario Osteoporosis Strategy 
Fracture Clinic Screening Program Evaluation Team
1Mobility Program Clinical Research Unit, 3Li Ka Shing Knowl-
edge Institute, 4Department of Surgery, St. Michael’s Hospital, 
2Department of Health Policy, Management & Evaluation, Uni-
versity of Toronto, Toronto, Canada

Aims: To describe the gaps in initiation of osteoporosis (OP) test-
ing and care after a fragility fracture.
Methods: The analysis is based on a longitudinal cohort of per-
sons in Ontario, Canada, aged 50+, who sustained a fragility frac-
ture and were treated at a fracture clinic with an OP screening 
coordinator. Sociodemographics, fracture description, OP risk 
factors and knowledge of OP and its link to fracture were col-
lected for consenting patients. Those not diagnosed with OP and 
not on treatment at baseline were followed up within 6 months 
of their fracture to determine initiation of OP testing and care. 
It would be expected that approximately 80% of these patients 
would have an indication for OP care.
Results: 3,324 patients were eligible for follow up (undiagnosed 
and/or not on treatment at baseline). Follow-up data were avail-
able for 56% (n=1,620). 32% of patients were on OP care at the 
time of their fracture and 16% of patients not on treatment initi-
ated care within 6 months of their fracture. Of those not diag-
nosed and not on care at baseline, 30% of patients did not take 
the initiative to follow up with their family physician (FP) as rec-
ommended by the screening coordinator. Forty-four percent had 
a bone mineral density (BMD) test done before follow-up and 
BMD appointments were pending in 8%. However, 10% of pa-
tients stated that their FP said a BMD was not needed or that they 
were ineligible. While only 16% initiated treatment overall, treat-
ment initiation rates are substantially higher if we consider those 
who saw their FP (23% uptake), had a BMD test done (32%), or 
knew their test results showed low bone density (83%).
Conclusions: Treatment uptake improved with each step in the 
care process, identifying patient (e.g. not wanting follow up), 
physician (e.g. not referring patients for a BMD) and system-
based treatment uptake barriers (e.g. patients waiting for ap-
pointments). The current system is perhaps over-dependent on 
patients and their FPs to initiate several steps in care when their 
understanding of OP guidelines might be limited. We will evalu-
ate alternatives to this dependence, including BMD testing at the 
site of screening to increase OP testing and care to optimal lev-
els.
Acknowledgement: Funding provided by Ontario Ministry of 
Health and Long Term Care. Views expressed are those of the re-
searchers. Osteoporosis Canada implements the Ontario Fracture 
Clinic Osteoporosis Screening program.
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P860 - A NOVEL PEDICLE SCREW FOR PMMA  
AUGMENTATION: A PRELIMINARY STUDY OF  
PULL-OUT TEST IN OSTEOPOROTIC SPINE
S. Soshi 1,*, Y. Kida 1, C. Ushiku 1, K. Marumo 1, D. Spengler 2

1Orthopaedic Surgery, Jikei University School of Medicine, To-
kyo, Japan, 2Orthopaedic Surgery, Vanderbilt University, Nash-
ville, United States

Aims: Instrumentation of the osteoporotic spine occasionally 
brings about complications due to pedicle screw loosening and/
or pull-out. Excessive usage of PMMA carries disadvantages like: 
allergic reactions, pulmonary embolism, leakage into epidural 
space, adjacent vertebral failure due to changes in mechanical 
properties of the augmented vertebrae, PMMA remaining in the 
vertebral body after screw removal in case of infection. To reduce 
the number of disadvantages of PMMA augmentation in treat-
ment of osteoporotic patients, we designed a new screw with side 
holes and performed a pull-out test to evaluate its applicability.
Methods: Six osteoporotic lumbar vertebrae were obtained from 
fresh cadavers. The newly designed screws were inserted into the 
pedicles and 0.5~0.7 ml of PMMA was injected into the screws. 
Then, 0.3~0.5 ml of PMMA was push out into the vertebral body 
through the side holes and afterwards, the pull-out force was 
measured. In addition, forces required to detach the PMMA from 
the screws axially or rotationally were also measured. 
Results: The mean pull-out force of the designed screw was 853.4N 
(1.74 times compared to conventional screws). The average force 
needed to detach PMMA from the screw was 1569N/1.5Nm 
(torque) (axially/ rotationally).

Conclusions: The pull-out strength of the newly designed screws 
with PMMA was increased about twofold above the mean. These 
results are more favorable than those previously reported includ-
ing our study (Soshi et al, Spine, 1991). Additionally, less PMMA 
with this newly designed screw was needed for augmentation and 
therefore: (1) complications associated with PMMA were reduced, 
(2) PMMA was easily detached with a lower rotational force, (3) 
following screw removal, PMMA remaining in the vertebral body 
was minimized. Therefore we concluded that the newly designed 
screw with side-holes for PMMA injection can be very useful for 
augmentation of osteoporotic vertebrae.
References: Soshi S et al, Spine 1991;16:1335.
Acknowledgement: Technical support: Showa Ika Kohgyo Co. 
LTD. (Japan)
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P861 - REGAINING URINARY CONTINENCE IN  
POSTMENOPAUSAL WOMEN WITH OSTEOPOROSIS: 
PRELIMINARY RESULTS OF A RCT OF PHYSIOTHERAPY 
M. Sran 1,*, P. Wilson 2, P. Lieblich 2, C. Dumoulin 3

1Osteoporosis Program, 2Continence Clinic, BC Women’s Hospi-
tal & Health Centre, Vancouver, 3Faculty of Medicine, University 
of Montreal, Montreal, Canada

Aims: There is a high prevalence of urinary incontinence (UI) in 
women with osteoporosis.1 Also, UI can significantly limit a wom-
an’s ability to be physically active and is an independent risk factor 
for falls and low trauma fractures in older women. Thus the aim 
of this study is to assess the effectiveness of conservative manage-
ment for UI compared with a control intervention, for reducing 
the number of UI episodes and severity of UI, in postmenopausal 
women aged 55-85 years old with osteoporosis and UI.
Methods: A randomized controlled trial was conducted. Par-
ticipants in the treatment group received physiotherapy for UI 
once a week for twelve weeks, while control group participants 
received 3 hours of education about osteoporosis and follow up 
phone calls. Frequency of UI episodes was measured using the 7-
day bladder diary, and severity of UI was measured using the 24 
hour pad test. Significance was set at p<0.05 a priori.
Results: Preliminary analysis of the first 34 participants (total n 
required is 48) found a significant difference in change on the 24 
hour pad test between groups (p= 0.03) and a trend toward dif-
ferences between groups for the number of leakage episodes in 
7 days (p=0.05) and change in the number of leakage episodes 
(p=0.05), all in favor of the physiotherapy group.
Conclusions: Our preliminary results suggest that a short 3 
month course of physiotherapy for UI may reduce both the fre-
quency of UI episodes and the severity of UI in postmenopausal 
women with osteoporosis. 
References: 1. Sran MM, J Obstet Gynaecol Can 2009
Acknowledgement: BC Women’s Health Research Institute, 
Doris Winterbottom Research Award
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P862 - ZOLENDRONIC ACID 5MG IV ONCE YEARLY  
INCREASES BONE DENSITY AND STRENGTH IN  
POSTMENOPAUSAL OSTEOPOROTIC WOMEN:  
A PERIPHERAL QUANTITATIVE COMPUTED  
TOMOGRAPHY (PQCT) STUDY
K. Stathopoulos 1,*, E. Metania 1, P. Katsimbri 1, E. Atsali 2, E. 
Kataxaki 3, A. B. Zoubos 1, G. Skarantavos 1

1Bone Metabolic Unit, 1st Orthopedic Clinic, University of Ath-
ens, 23rd Pediatric University Clinic, “Attikon” Athens Univer-
sity Hospital, 3Department of Rheumatology, Thriassion General 
Hospital, Athens, Greece

Aims: We assessed the effect of intravenous Zolendronic Acid 
(ZOL) 5 mgs once yearly on volumetric densities and bone 
strength indexes in postmenopausal osteoporotic women using 
tibia pQCT.
Methods: We reviewed records of 30 postmenopausal women who 
received 1 infusion of ZOL in our department. Inclusion criteria: 

1) age>50y 2) postmenopausal status>2y, 3) DXA measurement 
(Spine/Hip) with T-score<-2,5 SD 4) Tibia pQCT before and 1 
y after treatment. Exclusion criteria: 1) Secondary osteoporosis’ 
conditions 2) Other bone metabolic diseases 3) Previous use of 
bone anabolic agents 4) Previous use of bisphosphonates > 2 y 
5) malignancies. Biochemical markers of bone formation (Os-
teocalcin, bALP) and resorption (serum CTX, NTX) were tested 
before and 1y after treatment. Patients had tibia pQCT (Stratec 
Medizintechnik, Pforzheim, Germany),3 slices were obtained at 
the 4% (trabecular), 14% (subcortical) and 38% (cortical bone) of 
tibia length sites. We studied 15 variables per slice, mainly total 
bone content(TOT_CNT), total density (TOT_DEN), trabecular 
content (TRB_CNT), trabecular density (TRB_DEN), cortical 
content (CRT_CNT), cortical density (CRT_DEN), subcortical 
content (CRTSUB_CNT), subcortical density (CRTSUB_DEN), 
cortical area (CRT_A), subcortical area (CRTSUB_A), mean cor-
tical thickness (CRT_THK), and Stress Strength Indexes (SSIs) at 
the 14% and 38% sites. We performed statistical analysis (t-test, 
ANCOVA)- data expressed as mean±standard deviation (S.D.)
Results: Patients’ mean age was 65,3± 8,6y and mean tibia length 
359,83± 22,1mm. After treatment, we report increases at the 14% 
site in TOT_CNT (324.08± 54.53 vs. 329.89±55.85, p=0.012), 
CRT_DEN (994.91± 51.89 vs. 1005.45± 56.62, p=0.006), SSI 
(1000.7± .208.05 vs. 1026.6± 215.21, p<0.0005). At the 38% site 
we report increases in TOT_CNT (272.66± 41.08 vs. 279.94± 
41.13, p<0.0005), in SUBCRT_CNT (205.98± 22.32 vs. 210.99± 
24.50, p<0.0005), CRTCNT (152.04± 52.03 vs. 165.87± 54.78, 
p<0.0005), TOTDEN (700.53± 102.64 vs. 711.03± 104.83, 
p=0.008), CRT_DEN (1198.77± 24.58 vs. 1213.10± 25.76, 
p<0.0005), CRT_A (126.42± 42.10 vs. 136.29± 43.74, p< 0.0005), 
CRT_THK (2.02± 0.76 vs. 2.19± 0.79, p<0.0005) and SSI (1259.0± 
205.01 vs. 1297.0± 237.39, p=0.001). All biochemical markers de-
creased and remained within normal range after 1 y.
Conclusions: Our results indicate that i.v. ZOL 5 mgs once 
yearly increases significantly volumetric cortical densities, corti-
cal thickness and bone strength in postmenopausal osteoporotic 
women.

Disclosure of Interest: None Declared

P863 - DISABILITY PRODUCED BY OSTEOPOROSIS 
COMPARED TO OCCULT MALFORMATIONS OF LUMBAR 
SPINE 
M. I. Cevei 1,*, D. Stoicanescu 2, C. Cseppento 3, D. M. Farcas 3

1Rehabilitation Clinical Hospital Baile Felix, 3Medical Rehabilita-
tion, Faculty of Medicine, Oradea, 2Medical Genetics, University 
of Medicine, Victor Babes, Timisoara, Romania

Aims: Adaptation of the spine to the new mechanic conditions 
imposed by biped position required complex structural changes. 
Transitional abnormalities in the lumbosacral charniere, sacrali-
zation or lumbarization have a frequency of up to 20% in general 
population. The percentage of these anomalies is much higher in 
patients with low back pain (10-11%) than in normal ones (6-
7%). The aim of this study was to reveal disability in patients with 
low back pain due to lumbar vertebral anomalies treated at Reha-
bilitation Clinical Hospital from Baile Felix.
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Methods: We performed a prospective randomized study on a 
total of 140 patients with low back pain due to vertebral anoma-
lies and lumbar spondylosis that were treated in the Rehabilita-
tion Hospital from Baile Felix between October 2008 - May 2009 
(lot I), compared to 128 cases with a diagnosis of vertebral oste-
oporosis certified by DXA (lot II). In all these parameters such as 
pain and functional impact were followed. To highlight the im-
pact of low back pain due to vertebral anomalies and vertebral 
osteoporosis on functionality and daily activities we have relied 
on Oswestry questionnaire. Average Oswestry score for lot I was 
33.79±, which reveals a moderate disability. To assess the func-
tional deficit created by back pain during the various activities 
we have analysed each domain of the Oswestry test. Evaluation 
of life quality of the patients from lot II, with osteoporosis diag-
nosed by DXA, was made with Qualeffo-41 questionnaire, (table 
1). Lumbar pain of patients with vertebral anomalies affected in 
ascending order: personal care activities -21.42±, sleep -22.85±; 
professional life - 27.14±; social life – 30±; sex life -36.36%; sitting 
- 37.14%; good physical condition - 40%; lifting weights - 40%; 
walking - 40%; standing - 44.28%.
Results: 

DOMAINS VALUES DEFICIT
Global score 49.82±5.78 49.82
Pain 40.7±0.85 40
Physical function 21.6±0.86 21.06
Social function 31.2±1.65 31.2
Health perception 58.5±0.64 58.5
Mental function 47.46±1.23 47.46

Table 1. Average scores of all 41 areas investigated by Qualeffo 
questionnaire (Lot II).

Conclusions: 1. The frequency of vertebral anomalies in caus-
ing low back pain was estimated around 30%. Functional impact 
of low back pain was moderate in all investigated areas, except 
for standing, which was severely affected. 2. Lumbar pain due to 
osteoporosis severely affects quality of life, issue detected by the 
Qualeffo-41 questionnaire.
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P864 - REDUCING THE RISK OF VERTEBRAL FRACTURES 
IN PATIENTS WITH OSTEOPENIA THROUGH EXERCISE
M. I. Cevei 1,*, D. Stoicanescu 2

1Rehabilitation Clinical Hospital Baile Felix, 3Medical Rehabilita-
tion, Faculty of Medicine, Oradea, 2Medical Genetics, University 
of Medicine, Victor Babes, Timisoara, Romania

Aims: In is estimated that the risk of a fracture will double with 
every decade past 50, even with the same bone density. A 55 years 
woman with osteopenia has a 2% chance per year of having a 
fracture, while a woman aged 75 with osteopenia has about 8% 
chance per year. At menopause, it has been shown that loss of 
estrogen affects postural stability by slowing down brain process-
ing speed. After menopause, the incidence of falls among women 
is three times that of men. It has been determined that postural 

stability appears to be related to risk of fracture in women with 
osteoporosis. It was found that, respectively, 43.3% and 12.6% of 
all non-vertebral fractures occurred in women with osteopenia 
or normal BMD.Our hypothesis was that physical training can 
prevent bone loss in postmenopausal women, thus the objective 
of this study was to determine the effects of balance training ex-
ercises and weight-bearing exercise program on balance, strength 
and bone mineral density (BMD) in osteopenic women.
Methods: 84 osteopenic women aged between 39 and 76 years, 
mean age 63.21 years, SD 11.9 years with T-scores ranging from 
−1.0 to −2.5 were recruited from the patients admitted in the Re-
habilitation Clinical Hospital from Baile Felix. Training included 
three fast 30-minute walks and two sessions of one-hour train-
ing per week. They followed an exercise program every day for 
two weeks, then twice a week, for 20 weeks (one-hour exercise 
sessions with a trained physiotherapist). Assessments at baseline 
and at the end of this program included balance testing, strength 
testing (quadriceps, hip adductors / abductors / external rotators 
and trunk extensors), and DXA scans (proximal femur and lum-
bar spine).
Results: Evaluation made at the end of the training revealed 
markedly significant better performances in balance (unilateral 
and bilateral stance sway measures, lateral reach, timed up and 
go and step test) (p < 0.05) with strong positive training effects 
reflecting improvements of between 10% to 65%. Similarly there 
were gains in strength of the hip muscles (abductors, adductors, 
and external rotators), quadriceps and trunk extensors with train-
ing effects between 9% and 28%. The total hip BMD increased in 
the trained group + 0.005 g/cm2 (±0.018), representing +0.58% .
Conclusions: The results indicate a small but positive effect of 
physical exercise on hip BMD in postmenopausal women with 
low BMD.
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P865 - OSTEOPOROSIS INFLUENCE ON QUALITY OF LIFE 
D. C. Stoicanescu 1,*, M. Cevei 2

1Medical Genetics, University of Medicine, Victor Babes, Timi-
soara, 2Rehabilitation Clinical Hospital from Baile Felix, Faculty 
of Medicine, Oradea, Romania

Aims: Quality of life in osteoporosis represents an important 
parameter both in clinical research and practice and in patient 
care activities. It reflects the manner patients perceive and react 
to their health state and integrate physical, functional, emotional 
and mental well- being status. 

This study aimed to reveal the influence of osteoporosis on the 
quality of life of affected individuals
Methods: The study was performed in the Rehabilitation Clinical 
Hospital from Baile Felix between July 2008 - May 2009 and in-
cluded a group of 82 patients who underwent osteodensitometry 
to measure bone density. Qualeffo quality of life questionnaire 
was used. The lot was composed exclusively of women, with a 
mean age of 61.6 years, ranging between 44 and 81years.
Results: Average T-score at lumbar spine level was around -2.62, 
ranging between -0.8 and -4.5. Average T-score for the hip was 
around -1. 65, ranging between 0.1 and - 4.2. Considering the 
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entire lot, this risk was 2.76 for a major osteoporotic fracture and 
1.57 for a hip fracture. Qualeffo-questionnaire includes questions 
about spinal pain arisen during the last week before the interro-
gation, daily activities, home activities, patient’s mobility, leisure 
and social activities, general health perception, and about the 
patient’s mood. As expected, this score was strongly affected in 
generalized osteoporosis, 49.33, followed by vertebral osteoporo-
sis, 47.81 and less in osteopenia, 36.01. Impaired quality of life 
in cases with osteopenia raise the issue of the need for treatment 
even in these patients. The entire lot had an average pain value of 
64.69. Considering, physical function” domain, the average value 
for daily activities item was 30.94, for domestic activities the aver-
age value was 32.96, mobility had an average of 24.65. Leisure and 
social activities had an average 33.36 score. Among the studied 
areas, the assessment of general health status was the most se-
verely affected item, the average value for the entire group being 
70.73. The mean for mental function was 63.04.
Conclusions: both social and professional domains. Patients with 
osteoporosis have mood and communication problems with lack 
of energy, loneliness, fear and worry about small things, which 
reduce quality of life. As expected, Qualeffo 41 score was severely 
affected in generalized osteoporosis, followed by vertebral oste-
oporosis and osteopenia. Impaired quality of life in cases with 
osteopenia, raise the issue of therapeutic intervention even in 
these patients.
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P866 - RISK OF LOSING INDEPENDENCE IN  
OSTEOPOROSIS 
D. C. Stoicanescu 1,*, M. Cevei 2

1Medical Genetics, University of Medicine, Victor Babes, Timi-
soara, 2Rehabilitation Clinical Hospital from Baile Felix, Faculty 
of Medicine, Oradea, Romania

Aims: It is estimated that nearly 40% of Caucasian women aged 
over 50 years will experience at least one fracture of the spine, hip 
or wrist during their lives. These fractures have physical, psycho-
logical and social consequences that can profoundly affect health 
related quality of life.
Methods: We have performed the study on a lot of 122 patients, 
mean age 73.6 years, treated in the Medical Rehabilitation Clini-
cal Hospital Baile-Felix, between July 2009 - January 2010. All 
cases were evaluated by DXA technique. The perceived quality of 
life was assessed by a standardized, internationally and nation-
ally validated questionnaire: Qualeffo-41 for quality of life in os-
teoporosis.
Results: Mean Qualeffo score in the total group of patients was 
49.0±18.4. Pain was present in 45% of cases, independently from 
age, and in 23% of them, for more than 10 hours a day. Consid-
ering the physical function domain, 42% of the women under 
65 years of age indicated the perception of a significant physical 
change, as did 69% of those over 65. In the domain of general 
health perception, 58% of the women had a sense of poor well-
being. Comparing their present level of well-being with that of 10 
years before, 58% of the women aged less than 65 indicated a de-

terioration, as did 83% of those aged 65 or more. Overall, 41% of 
the women affected by osteoporosis had a reduced quality of life.
Conclusions: 1. Osteoporosis is generally considered a silent dis-
ease before the occurrence of fractures, but we found that pain was 
often present in the group of women without known fractures.

2. Osteoporosis was perceived by our patients as a disease 
leading to severe discomfort and/or disability, and affecting dif-
ferent aspects of personal life with a variety of undesirable conse-
quences, such as chronic pain, reduced physical ability, reduced 
social activity, poor well-being, and depressed mood. The fear of 
losing autonomy and independence was extremely high.
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P867 - LITERATURE REVIEW OF PATIENT-CENTERED 
POST-FRACTURE INTERVENTIONS IN THE CONTEXT 
OF THEORIES OF HEALTH BEHAVIOUR CHANGE: ARE 
WE UTILIZING PREVIOUS RESEARCH?
R. Sujic 1,*, M. Gignac 2, R. Cockerill 3, D. Beaton 1

1Mobility Program Clinical Research Unit, St. Michael’s Hospital, 
2Health Care & Outcomes Research, University Health Network, 
3Department of Health Policy, Management and Evaluation, Uni-
versity of Toronto, Toronto, Canada

Aims: This study examined current literature to determine wheth-
er current post-fracture osteoporosis (OP) interventions utilize 
major theories of health behaviour change and whether those that 
are theory-based are more successful in producing desired behav-
iour changes in terms of treatment initiation and adherence.
Methods: Studies were identified by applying additional criteria 
to the final selection stage of a systematic review of non-surgical 
OP interventions in the orthopaedic environment. We identified 
35 patient-targeted, primary studies that aimed at improving post-
fracture OP care. These studies contained interventions aimed 
at changing patients’ knowledge, attitude and/or behaviours. As 
well as describing the studies (in terms of design, population, in-
terventions, outcomes), we focused on theoretical framework and 
elements of behaviour change models.
Results: Despite an abundance of literature supporting theories 
of behaviour change, post-fracture osteoporosis interventions do 
not utilize these theories. While three studies drew on what we 
felt to be elements of a theoretical framework, none of the studies 
we reviewed specified whether the interventions they implement-
ed were based on theories of health behaviour change. Theories 
of behaviour change could be applied to post-fracture osteoporo-
sis interventions to explain factors and processes that regulate 
behaviour and to account for patient perceptions of health and 
decision-making.
Conclusions: Patients’ perceptions of their health play a major 
role in treatment initiation and adherence. Research has found 
that behaviour change theories are useful in explaining initiation 
and adherence to prescribed care in chronic diseases. However, 
these theories are not being applied to post-fracture osteoporosis 
interventions. Future research should explore the application of 
health behaviour change theories to this patient population.
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P868 - MISSING LINKS IN PATIENT-MEDIATED CARE: 
FACTORS ASSOCIATED WITH PATIENTS MAKING THE 
ASSOCIATION BETWEEN A FRAGILITY FRACTURE AND 
OSTEOPOROSIS
R. Sujic 1,*, M. Gignac 2, R. Cockerill 3, D. Beaton 1

1Mobility Program Clinical Research Unit, St. Michael’s Hospital, 
2Health Care & Outcomes Research, University Health Network, 
3Department of Health Policy, Management and Evaluation, Uni-
versity of Toronto, Toronto, Canada

Aims: To examine baseline factors associated with patients link-
ing their fragility fracture to osteoporosis (OP) at follow up. Pre-
vious research has shown that making the OP-fracture link is 
predictive of initiating first-line OP treatment; however, it is not 
known who is more likely to make this link.
Methods: Data on a population cohort of low trauma fracture 
patients over the age of 50 years were collected as part of a provin-
cial OP screening initiative. OP screening coordinators collected 
data at baseline and treatment-naïve, previously undiagnosed pa-
tients were followed up within 6 months of their fracture. Unad-
justed analyses were performed to identify which modifiable (e.g., 
patient perception) and non-modifiable (e.g., previous fracture) 
factors are predictive of patients making an association between 
their fragility fracture and OP.
Results: 978 patients were included (mean (SD) age 66.6 years 
(10.5); 80.1% female). At baseline, 89.5% of patients were unsure 
or did not believe their fracture could have been caused by OP. 
Only 8.6% of these patients changed this perception at follow up. 
Those who changed were more likely to have had a previous frac-
ture (RR 2.34 [95%CI 1.52-3.59] p<0.0001), more likely to per-
ceive benefits to OP drug treatment (89.7% vs. 83.1% p=0.03), 
and were more likely to perceive their bones as thin (RR 7.16 
(4.33-11.84] p<0.0001) at baseline.
Conclusions: Many fragility fracture patients do not link their 
fracture with OP. Those that made that link within 6 months of 
their fracture were more likely to have had a previous fracture, 
to perceive benefits to OP drug treatment, and to perceive their 
bones as thin at the time of fracture. Helping patients make the 
OP-fracture link should include a clear message about the state of 
their bones, the significance of even one fragility fracture and the 
benefits of OP treatment Future research should support increas-
ing awareness in this group and consider using other approaches 
in those not fitting this profile. 
Acknowledgement: Funding provided by Ontario Ministry of 
Health and Long Term Care. Views expressed are those of the re-
searchers. Osteoporosis Canada implements the Ontario Fracture 
Clinic Osteoporosis Screening program.
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P869 - COST-EFFECTIVENESS OF NSAIDS IN PATIENTS 
WITH EXISTING HEART DISEASE AND  
OSTEOARTHRITIS
A. Svedbom 1,*, F. Borgström 1, 2

1Musculoskeletal team, I3 Innovus, 2LIME, Karolinska Institute, 
Stockholm, Sweden

Aims: To assess the health economic impact of NSAIDs in pa-
tients with existing heart disease and osteoarthritis (OA).
Methods: An individual state transition model (3 month cycles, 
1-year treatment duration, lifetime horizon, healthcare perspec-
tive) encompassing eight CV events (heart failure, stroke, tran-
sient ischemic attack, myocardial infarction, stable angina, un-
stable angina, stroke death and MI death) and three GI events 
(dyspepsia, symptomatic ulcer and POB) was constructed. The 
four most widely prescribed NSAIDs were included in the cost-
effectiveness assessment: celecoxib, diclofenac, ibuprofen and 
naproxen. 

The model was populated with absolute CV risks for patients 
who have experienced an MI; NSAID dependent GI risks from 
UK treatment guidelines; and UK cost and quality of life data. 
NSAID dependent relative risks of CV events were obtained from 
a recent prospective cohort study by Ray et al (2009); those were 
1.03x, 1.27x, 1.18x, 0.88x for celecoxib, diclofenac, ibuprofen and 
naproxen respectively.
Results: Naproxen provided both quality of life and cost savings 
compared to the other NSAIDs. Cost savings (quality adjusted 
life year (QALY) gains) amounted to £250 (0.03), £123 (0.06) and 
£195 (0.10) compared to celecoxib, ibuprofen, and diclofenac re-
spectively.
Conclusions: Naproxen is associated with significant costs and 
quality adjusted life year benefits compared to other NSAIDs in 
treatment of patients with existing heart disease and OA. How-
ever, given the high cardiovascular risk in this patient segment, a 
new NSAID with improved cardiovascular profile could provide 
significant benefits.
References: Ray WA et al, Circ Cardiovasc Qual Outcomes 
2009;2:155.
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P870 - EFFECTS OF TREADMILL RUNNING BY THE  
DIFFERENT SLOPES ON BONE MICROARCHITECTURE 
AND MINERAL DENSITY IN OVARIECTOMIZED RATS
Y. Nishii 1, A. Minematsu 1, K. Tamakoshi 2,*

1Physical Therapy, Kio university, Nara, 2Physical Therapy, Nagoya 
University Graduate School of Medicine, Aichi, Japan

Aims: It is reported that treadmill running inhibits bone loss in 
ovariectomized (OVX) rats. The loading on bone differs by an 
angle of inclination. But the effect on bone microarchitecture by a 
slop running hasn’t been reported yet. This study was investigated 
the effects of treadmill running by the different slopes (upward, 
flat, downward) on bone microarchitecture and mineral density 
in ovariectomized rats.
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Methods: Thirty-two female Wistar rats aged 8-week-old were 
divided into five groups randomly. One group had sham-oper-
ated (SHAM), and other groups had OVX. One of OVX group 
was non-running as control (OVX) and other groups were run-
ning. Running groups divided into three groups; upward running 
(Up), flat running (Level), downward running (Down). Run-
ning groups started to run on treadmill at 20 m/min, for 30 min, 
on 5days/week, for 8 weeks at a week after the operation. Three 
different gradients were upward, +10%, flat, 0%, downward, -
10%. After this experiment, tibias in all rats were dissected out. 
Metaphysical region of the proximal tibias were scanned with 
Micro CT (CBSTAR, MCT-100CB; Hitachi Medical Co. Ltd), 
and bone volume (BV), tissue volume (TV), BV/TV, trabecu-
lar thickness (Tb.Th), trabecular number (Tb.N), trabecular 
separation(Tb.Sp), trabecular spacing(Tb.Spac), Trabecular Bone 
pattern factor(TBPf), marrow space star volume(V*m space) and 
trabecular star volume(V*tr) were measured with bone analysis 
software, TRI/3D-BON (RATOC System Engineering Co. Ltd) . 
The differences of the bone microarchitecture parameters among 
SHAM, OVX, Up, Level and Down groups were examined.
Results: BV/TV and Tb.Th of Up group were significantly higher 
than those of OVX and other running groups. BV/TV of Level 
group was significantly higher than that of OVX and Down group, 
and Tb.Th of Level group was significantly higher than that in 
Down group. Compared with OVX group, BMD of all running 
groups was significantly high. Compared with SHAM group, 
BMD of OVX, Level and Down groups was significantly low.
Conclusions: Bone loss, especially in trabecular thickness, and 
BMD reduction were inhibited by treadmill running with upward 
and flat slopes. In particular, upward running was the most effec-
tive and it was considered quantity of loading on bone was in-
creased by upward slope.
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P871 - IMPACT OF A PHONE FOLLOW-UP PROGRAM 
ON PERSISTENCE WITH TERIPARATIDE OR PTH 1-84 
TREATMENT
C. Tamone 1,*, G. Fonte 1, A. Panico 1, P. D’Amelio 1, G. Isaia 1

1Department of Medical and Surgical Discipline, AOU San Gio-
vanni Battista di Torino, Torino, Italy

Aims: To improve the adhesion of therapy, in April 2008 we 
began a phone follow-up program to help patients during their 
severe osteoporosis (OP) therapy with daily subcutaneous injec-
tions of either teriparatide or full-length parathyroid hormone 
(PTH 1-84). The objective of this study was to evaluate the 18-
month persistence of these therapies in patients participating in 
the program. 
Methods: We enrolled 217 patients who started teriparatide or 
PTH 1-84 following this program and compared them with 351 
patients who were treated with the same therapies, but who did 
not participate in any follow-up program from November 2004 
to March 2008. At the beginning of the therapy, our centre nurses 
trained patients on self-injection and evaluated their ability to do 
so. The patients received weekly phone calls from nurses during 
the first month of therapy, then monthly for five months thereaf-

ter, then every three months for the following 12 months. In eve-
ry call, nurses help patients to resolve any possible issues, book 
next visit, and, if applicable, collect adverse event information, 
and dates and reasons for treatment discontinuations. Here we 
present interim analysis of the first 20 months of the program. 
Results: Persistence rate of the group following the phone pro-
gram was 86%; that means 8% higher than the group that had not 
followed any program (77%), with a relative risk for the second 
group of 1,4 (IC 1.025-1.976, p 0.035). Long rank-test on persist-
ence rates of teriparatide or PTH 1-84 in patients enrolled in the 
program and not enrolled in any program was performed (fig. 
1), the difference is statistically significant (p 0.01). In the phone 
program group, the majority of patients who discontinued treat-
ments did so in the first months: the most common causes of dis-
continuation were adverse events. The majority of not following 
patients discontinued therapy at 6 and 12 months of treatment, 
for not therapy-plane renewal.

Conclusions: Our data suggests that severe OP patients treated 
with teriparatide or PTH 1-84 and enrolled in a phone follow-up 
program have higher persistence rates than patients not following 
the program. The program is still on-ongoing. 
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P872 - SAFETY OF TERIPARATIDE USE AT 3 AND  
18 MONTHS OF THERAPY IN AN OSTEOPOROTIC  
PORTUGUESE POPULATION
G. Terroso 1,*, M. Bernardes 1, L. Silva 1, L. Sampaio 1, A. Bernardo 

1, F. Simões-Ventura 1

1Rheumatology, Hospital de Sao Joao/Faculty of Medicine Opor-
to, Porto, Portugal

Aims: Full-length PTH(1-84) is a potent anabolic agent currently 
used in the treatment of osteoporosis. The physiological role of 
PTH is to increase serum calcium. Therefore, there is the fear 
that its use might cause hypercalcemia or hypercalciuria. There 
are data documenting that adequate 25(OH) vitamin D3 levels 
are essential for an optimal response to teriparatide since there is 
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an increase in endogenous serum 1,25(OH)2 vitamin D3. Its sus-
tained use might cause decreases in the serum 25 (OH) vitamin 
D3 levels. With this study, we intended to evaluate teriparatide 
impact on phosphorus and calcium metabolism.
Methods: Total and ionized calcium, phosphorus, 25(OH) vita-
min D3, PTHi, calciuria and creatinine clearance were measured 
at baseline, 3 and 18 months.
Results: Forty patients (37 women) were evaluated, 27 of them 
with glucocorticoid-induced osteoporosis and/ or secondary to 
chronic inflammatory diseases. There was a slight increase in se-
rum total calcium at 18 months, not accompanied by equal rises 
in ionized calcium. At 3 months we noticed a rise in calciuria and 
a modest increase in serum phosphorus, which returned to base-
line levels at 18 months. Concerning 25(OH) vitamin D3, a pro-
gressive increase in its deficiency was reported, although all the 
patients were under calcium and cholecalciferol supplementation. 
There were no significant variations in creatinine clearance.

 Baseline 3 months 18 months
Total calcium (mEq/L) 4,67±0,18 4,79±0,19 4,78±0,22
Ionized calcium (mmol/L) 1,17±0,09 1,20±0,06 1,19±0,06
Phosphorus (mg/L) 35,25±5,29 36,25±5,24 35,09±5,80
25(OH) vitamin D (ng/mL) 25,74±9,74 26,07±12,53 23,26±10,63
Calciuria (mEq/24 h) 6,43±4,48 8,09±5,94 5,92±3,95

Conclusions: After 18 months of therapy, teriparatide has proven 
to be a safe drug, particularly in what concerns variations in cal-
cium (serum level and urinary excretion) and its inherent risks. 
Given the variations in the 25(OH) vitamin D3 status, one must 
keep in mind that supplementation with cholecalciferol should be 
individualized during teriparatide use.
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P873 - EARLY CHANGES IN BONE TURNOVER MARKERS 
CORRELATE WITH BONE MINERAL DENSITY  
RESPONSE TO TERIPARATIDE IN AN OSTEOPOROTIC 
PORTUGUESE POPULATION
G. Terroso 1,*, M. Bernardes 1, L. Sampaio 1, L. Silva 1, A. Bernardo 

1, F. Simões-Ventura 1

1Rheumatology, Hospital de Sao Joao/Faculty of Medicine Opor-
to, Porto, Portugal

Aims: The purpose of this study was to test the ability of early 
changes in markers of bone turnover to predict changes in bone 
mineral density (BMD) in patients treated with teriparatide. 
Methods: BMD values at baseline and 18 months were obtained 
with a LUNAR Expert 1320 ®. β-C-telopeptide of collagen 1 cross-
links (β-CTX1), osteocalcin (OC), bone alkaline phosphatase, 
alkaline phosphatase and 25 (OH) vitamin D3 were measured 
at baseline, 3 and 18 months. Baseline, 3 months values and 
their variation were correlated with BMD changes at 18 months 
of treatment. Pearson correlations were used for statistical data 
analysis (SPSS 14.0). 
Results: Forty patients (37 women) were evaluated, 27 of them 
with glucocorticoid-induced osteoporosis and/ or secondary to 
chronic inflammatory diseases. β-CTX1 levels at 3 months cor-

related positively with the variation of BMD in lumbar spine at 18 
months (r =0,421; p<0,05) and with BMD gain in lumbar spine 
at 18 months (r =0,416; p<0,05). OC levels at 3 months also cor-
related with BMD gain in lumbar spine at 18 months (r=0,416; 
p<0,05). OC variation was associated with lumbar spine BMD 
increase at 18 months (r=0,405; p<0,05). Bone alkaline phos-
phatase, alkaline phosphatase and 25 (OH) vitamin D3 values 
at baseline and 3 months were not significantly correlated with 
BMD changes.
Conclusions: These results support the improvement in lumbar 
spine BMD after treatment with teriparatide. The measurement of 
bone turnover markers is a useful tool to identify responders to 
this anabolic therapy.
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P874 - TERIPARATIDE EFFECTS ON BONE  
MICROARCHITECTURE IN OSTEOPOROTIC WOMEN: 
18-MONTH EVALUATION BY HIGH RESOLUTION PQCT 
T. Thomas 1,*, C. Alexandre 1, B. Van Rietbergen 2, L. Vico 3

1Rheumatology, University Hospital - INSERM U890, Saint 
Etienne cedex2, 3LBTO, INSERM U890, Saint Etienne, France, 
2Research & Development, Eindhoven University Of Technology, 
Eindhoven, Netherlands

Aims: Teriparatide [recombinant human PTH, rhPTH(1-34)] is 
the first bone anabolic agent with proven antifracture efficacy. 
Whether its effect on bone structure especially on cortical com-
partments, is related to weight-bearing environment of bone 
sites, remains a fascinating question. Our aim was to provide ad-
ditional clues in this topic as we assessed teriparatide effects on 
3D bone structural parameters in vivo by HR-pQCT at both distal 
radius and tibia.
Methods: Ten postmenopausal women (74.3±8.8 yrs) with estab-
lished osteoporosis and at least two vertebral fragility fractures, 
regardless of any previous osteoporosis treatment, were meas-
ured by HR-pQCT at baseline and at 1, 3, 6, 12 and 18 months 
of teriparatide treatment (20microg/d). Serum bone alkaline 
phosphatase (bALP) and C terminal collagen type I telopeptides 
(sCTX) as well as lumbar and femoral BMDs assessed by DXA, 
were obtained at the same time points.
Results: The 18-month results indicated a 5% increase in lumbar 
spine BMD. The sCTX levels were significantly increased (p=0.01), 
reaching a peak at month 12 while bALP levels increased more 
steadily up to 40%. HR-pQCT analysis revealed no significant al-
teration of bone microarchitecture at the radius level suggesting 
that this site was preserved during the treatment. At the tibia site, 
cortical mineral density decreased by 5.8% (p<0.001) and cor-
tical thickness and area decreased even more importantly (11.7 
and 11.5%, p<0.001, respectively) while the periosteal diam-
eter slightly but significantly increased (0.4%, p=0.02). The tibia 
trabecular area was enlarged (0.6%, p=0.01) whereas trabecular 
density and structural parameters were preserved. Finite element 
analysis showed no clear alteration in strength for all patients. 
Therefore, it remains unclear whether the modest increase in pe-
riosteal diameter might compensated for the radial thinning of 
the cortical envelope. Other mechanisms such as strain-driven 
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cortical bone reorganization may occur as suggested by qualita-
tive imaging analysis.
Conclusions: Overall, our results demonstrate for the first 
time differences in teriparatide effects on microarchitecture be-
tween weight-bearing and non weight-bearing bone sites in oste-
oporotic patients. We suggest that these differences between tibia 
and radius changes may reflect interactions between TPTD and 
bone strain with targeted response on specific areas depending 
on loading.

Disclosure of Interest: T. Thomas Grant / Research Support from: 
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Grant / Research Support from: Lilly, Consultant / Speaker’s bu-
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P875 - ADHERENCE TO BISPHOSPHONATE THERAPY 
FOR POSTMENOPAUSAL OSTEOPOROSIS IN BULGARIA
S. I. Kuzmanova 1,*, P. T. Solakov 1

1Rheumatology, University Hospital, Plovdiv, Bulgaria

Aims: Osteoporosis is a major health problem in Bulgaria. Cur-
rently approved therapies for osteoporosis are effective at lower-
ing fracture risk, but adherence to the therapy is suboptimal. 

The objective of this study is to quantify the adherence of the 
patients to drug therapy for osteoporosis with oral bisphospho-
nates in Bulgaria.
Methods: Women from South Bulgaria aged >55 years with diag-
nosed postmenopausal osteoporosis were recruited to participate 
in this study. Up to 490 women conform to the diagnostic criteria; 
70% taking weekly Alendronate 70 mg, 30% monthly Ibandronate 
150 mg. For the purposes of this study: patient medication per-
sistence refers how long a patient receives therapy for treatment 
lasting 24 months after initiating treatment; patient medication 
compliance, how correctly patient takes the available medication; 
patient medication adherence to assesses both persistence and 
compliance (calculated in this study by Medication possession 
ratio (MPR). 
Results: Pooled persistence rates decreased from 86% (95%CI, 
85%>87%) for the treatment lasting 12 months; and to 59% 
(95%CI, 52%>63%) for treatment 24 months. For patients who 
had no more 60-day gap in the therapy, the pooled adherence for 
the treatment lasting 12 months is 0.97 calculated by MPR. Ad-
herence for the period 12 to 24 months is 0.98.
Conclusions: For first 12 months only 14% of the patients don’t 
take their medication as directed. Nonpersistence among oste-
oporotic women remains high in 12-24 months - 41%. MPR ad-
herence in 24 months for patients without discontinuation of the 
therapy more than 2 months are high.

Disclosure of Interest: None Declared

P876 - FIVE-YEAR OUTCOME OF HIP FRACTURE  
PATIENTS ADMITTED TO A SINGAPORE HOSPITAL: 
QUALITY OF LIFE AND SURVIVAL RATES POST- 
TREATMENT
A. Y. J. Lee 1,* and Singapore General Hospital, Department of 
Orthopedic Surgery
1Department of Orthopedic Surgery, Singapore General Hospital, 
Singapore

Aims: Osteoporotic hip fractures affect morbidity and mortality 
significantly(1). The negative impact osteoporotic hip fractures 
have on quality of life has been demonstrated but few prospective 
long-term follow-up studies have been conducted. This is a five-
year follow-up study to our previous paper (2)documenting the 
quality of life of patients one-year post-fracture and their survival 
rates.
Methods: A prospective and consecutive longitudinal osteoporot-
ic hip fracture study where patients are reviewed 5 years after the 
index surgery. Medical records of 70 consecutive patients admit-
ted to Singapore General Hospital following either a cervical or 
intertrochanteric femoral fracture from late February 2004 to 
May 2004 are studied. Patients’ progress was reviewed one-year 
and five-years after. Survival rates one-year and five-years post 
fracture were compared. The EuroQOL was used to quantify pa-
tients’ quality of life.
Results: Follow-up rate at five years described in this report is 
100 percent. Mortality rate at five years stands at 47.1 percent. 
Mortality plateaued after 1 year (Kaplan- Meier curve drawn but 
unable to upload to system). Thirty-one percent ambulate inde-
pendently compared to 78 percent at pre-fracture status. Seven 
patients (10%) suffered from a second osteoporotic fracture, of 
which majority are vertebral compression fractures. Two had su-
pracondylar femoral fractures on the ipsilateral side. The average 
self-scoring system (EuroQOL) yielded an average of 70.4 out of 
100, compared to 66.6 at one-year follow-up.
Conclusions: Mortality of osteoporotic hip fracture patients pla-
teau after first-year post fracture. Five years after osteoporotic hip 
fractures, in spite of further mortality, survivors show improve-
ment of ambulatory status and quality of life scores over the first 
year. However, only a minority achieve pre-fracture ambulatory 
status. Such fractures are best prevented; once sustained, aggres-
sive surgical and rehabilitative treatment to improve patient inde-
pendence especially in the first year of sustaining an osteoporotic 
hip fracture, may reduce potential strain on their families and our 
national healthcare resources. 
References: 1) Nather A et al, Injury 1995;26:187; 2) Lee AYJ, 
Chua BSY, Howe TS, Singapore Med J 2007;48:996.
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P877 - SECONDARY PREVENTION OF HIP FRACTURES 
IN ELDERLY OSTEOPOROTIC PATIENTS WITH  
LOCOMOTOR DISABILITIES
A. Totorean 1,*, D. V. Poenaru 1, R. Onofrei 1, C. Cristea 1, A. Nita 

1, B. Andor 1

1University of Medicine and Pharmacy Victor Babes, Timisoara, 
Romania

Aims: To identify and correct the risk factors of a new hip frac-
ture in elderly with locomotor disabilities.
Methods: The study group comprises 146 patients with a previous 
surgically treated hip fracture, secondary to a fall (mean age 73.6 
years). For 6 weeks, the patients followed a post-surgery rehabili-
tation program adapted to the associated pathology, for mobility, 
balance and gait improvement. For 1 year, patients received a cal-
cium and D vitamin supplement and followed a physical training 
program (hip, knee, ankle, and paravertebral muscle strengthen-
ing, in order to improve locomotion). 18% patients also received 
an antiresorptive drugs.
Results: The main diseases associated with locomotor disabilities 
were neuromotor consequences after stroke (n=34), balance im-
pairments secondary to circulatory insufficiency (n=43), Parkin-
son disease (n=11), advanced osteoarthritis (n=33), inflamma-
tory rheumatic diseases (n=15). 8.17% patients haven’t finished 
the study, because of the complications appeared during the study 
period (senile dementia, cardiac complications). At one year fol-
low-up, a reduced fall incidence was assessed.
Conclusions: Identification and correction of osteoporosis and 
fall risk factors by a performing an adapted physical training 
program, home modification, and a proper medication, seem to 
reduce the risk of a new hip fracture, with a good adherence to a 
prophylactic treatment. 
 
Disclosure of Interest: None Declared

P878 - CLINICAL EFFECT OF SWIMMING IN PATIENTS 
WITH OSTEOARTHRITIS AND OSTEOPOROSIS
A. Totorean 1,*, C. Cristea 1, A. Nita 1, R. Onofrei 1, D. I. Nemes 1

1University of Medicine and Pharmacy Victor Babes, Timisoara, 
Romania

Aims: To evaluate the clinical effect of swimming for patients 
with osteoporosis (OP) and osteoarthritis (OA) in improving 
bone mineral density (BMD), pain, functionality and quality of 
life. 
Methods: The study included 22 postmenopausal women, mean 
age 54.7±4.5 diagnosed with osteoporosis and primary osteoar-
thritis. BMD was assessed using DXA and we also used visual 
analog scale (VAS) to assess pain and Short Form-36 (SF-36) 
questionnaire to assess the quality of life. The patients were di-
vided in two symmetric groups. First group (group A) performed 
free swimming one hour/day, 3 days/week and the second group 
(group B) performed one hour daily kinetotherapy, 3 days/week 
for one year. The kinetotherapy rehabilitation program was struc-
tured in 3 parts: warm-up 10 minutes, work-out 40 minutes 
consisting in specific weight-bearing exercises and 10 minutes 
cool-down (breathing exercises, stretching). All patients received 

calcium and vitamin D supplementation. The patients were eval-
uated at baseline and one year later.
Results: Although BMD was not modified after one year, we 
noticed important differences in VAS and SF-36 in group A. In 
group B, mean BMD T-score increase from -2.63 at baseline at 
-2.42 at endpoint. In group A, VAS decreased from 69 to 12 (82, 
61% improvement) and in group B VAS decreased from 64 to 24 
(62, 50% improvement). For SF-36 only group A showed signifi-
cant improvements compared with baseline (p<0.05).
Conclusions: Although weight-bearing physical activity is 
known to be superior to non-weight-bearing activity to increase 
BMD, our present outcomes shows that free swimming is associ-
ated with improvement of pain, functionality and quality of life in 
patients with OA and OP.

Disclosure of Interest: None Declared

P879 - EFFECTS OF 12 MONTHS TREATMENT WITH  
TERIPARATIDE ON VOLUMETRIC BONE MINERAL  
DENSITY AND STRUCTURAL PARAMETERS AT THE 
FEMORAL NECK ASSESSED BY QUANTITATIVE  
COMPUTERIZED TOMOGRAPHY IN POSTMENOPAUSAL 
WOMEN WITH OSTEOPOROSIS
C. Bogado 1,*, K. Brown 2, T. Keaveny 3, D. Dempster 4, J. Zan-
chetta 1, D. Thomson 5, U. Masiukiewicz 5

1IDIM, Buenos Aires, Argentina, 2Mindways Software, Austin, 
3University of California, Berkeley, 4Columbia University, New 
York, 5Pfizer Inc., New London, United States

Aims: We have recently reported that teriparatide treatment for 
12 months significantly increase femoral neck bone strength, as 
assessed by finite element analysis of hip CT scans, despite no 
significant changes in areal BMD measured by DXA (1). To fur-
ther explore the effects of teriparatide at the femoral neck site, 
hip QCT scans were acquired at baseline and after 12 months of 
treatment with daily injections of 20 ug teriparatide in a group of 
20 postmenopausal women with osteoporosis.
Methods: QCT scans were analyzed using the QCT Pro Bone 
Investigational Tool software (Mindways, Austin, TX). Six mid-
femoral neck cross-sectional images, perpendicular to the femo-
ral neck axis, were extracted at 1 mm intervals. After analysis, the 
results from the six slices were averaged. The following parame-
ters were obtained: volumetric BMD for the integral (Int vBMD), 
cortical (Ct vBMD) and trabecular (Tb vBMD) bone compart-
ments, periosteal perimeter (Perim), cortical cross-sectional area 
(Ct CSA), cortical thickness (Ct Th), cortical cross-sectional mo-
ment of inertia (CSMI), density-weighted CSMI (W-CSMI) and 
buckling ratio.
Results: The results, as mean percent change from baseline, after 
12 months of treatment with teriparatide are presented in table 
below.
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Conclusions: The positive changes in bone strength estimators 
(CSMI, W-CSMI and buckling ratio) and structural parameters 
(Ct CSA and Ct Th) are in line with our previous observation of 
an increase in femoral neck bone strength induced by teriparatide. 
Moreover, the increase in Ct Th is in agreement with our previous 
results on the effects of teriparatide at the distal radius and tibia 
and iliac crest biopsy samples in this group of patients (2).The in-
crease in Ct Th and Ct CSA in the absence of change in periosteal 
perimeter might suggest endosteal apposition of new bone. This 
preliminary observation requires further investigation.
References: 1- Masiukiewicz U. et al 2009 J Bone Min-
er Res 24 (Suppl 1) Available at http://www.asb-
mr.org/Meetings/AnnualMeeting/AbstractDetail.
aspx?aid=62fd292a-5658-480a-aad0-55319985728e 
2- Bogado CE et al 2009 J Bone Miner Res 24 (Suppl 1) Available 
at http://www.asbmr.org/Meetings/AnnualMeeting/AbstractDe-
tail.aspx?aid=8024c14d-c2f2-4a0d-bd3c-0584c85b91ad
Acknowledgement: This study was funded by Pfizer Inc.
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P880 - ANTIFRACTURE EFFECTS OF DENOSUMAB IN 
POSTMENOPAUSAL WOMEN AT HIGHER FRACTURE 
RISK: A SUBGROUP ANALYSIS FROM THE FREEDOM 
TRIAL
S. Boonen 1,*, M. McClung 2, S. Minisola 3, K. Lippuner 4, O. Tor-
ring 5, R. Rizzoli 6, Z. Man 7, H. Bone 8, J. Farrerons 9, J. Adachi 10, 
C. Christiansen 11, R. Eastell 12, I. Reid 13, E. Siris 14, S. Cummings 

15, A. Wang 16, N. Franchimont 17, J. San Martin 16

1UZ Gasthuisberg, Leuven, Belgium, 2Oregon Osteoporosis 
Center, Portland, 8Michigan Bone and Mineral Clinic, Detroit, 
14Columbia University Medical Center, New York, 15San Francis-
co Coordinating Center, CPMC Research Institute & UCSF, San 
Francisco, 16Amgen Inc., Thousand Oaks, United States, 3Univer-
sita La Sapienza, Rome, Italy, 4University Hospital, Bern, 6Univer-
sity Hospital, Geneva, 17Amgen (Europe) GmbH, Zug, Switzer-
land, 5Karolinska Institute Sodersjukhuset, Stockholm, Sweden, 
7Centro T.I.E.M.P.O, Buenos Aires, Argentina, 9Hospital de la 
Santa Creu I Sant Pau, Barcelona, Spain, 10Charlton Medical Cen-
tre, Hamilton, Canada, 11Center for Clinical and Basic Research, 
Ballerup, Denmark, 12University of Sheffield, Sheffield, United 
Kingdom, 13University of Auckland, Auckland, New Zealand

Aims: In the FREEDOM trial, denosumab (DMAb) significantly 
reduced the risk of new vertebral, hip and nonvertebral fractures 
by 68% (95%CI: 59%–74%), 40% (95%CI: 3%–63%) and 20% 
(95%CI: 5%–33%), respectively, over 3 years.1 We evaluated the 
effects of DMAb in subgroups of FREEDOM subjects at higher 
fracture risk.
Methods: In this 3-year, blinded phase 3 trial, 7868 postmeno-
pausal women aged 60–90 years with a lumbar spine or total hip 
T-score <−2.5 and not <−4.0 were randomized to DMAb (60 mg 
sc every 6 months) or placebo. Subjects with ≥2 of 3 prespecified 
criteria (age >70 years; baseline T-score ≤−3.0 at lumbar spine, 
total hip, or femoral neck; prevalent vertebral fracture at baseline) 
were considered to have a higher risk for fracture. Additional 
post-hoc criteria were used to identify women at a higher risk for 
fracture at the hip (age ≥75 years) or vertebrae (≥2 prevalent ver-
tebral fractures, moderate/severe prevalent vertebral fractures, or 
both).
Results: In the overall placebo group (n=3906), hip, new verte-
bral and nonvertebral fracture incidences were 1.2%, 7.2%, and 
8.0%, respectively, over 3 years. Among patients in the placebo 
group with a higher fracture risk, according to the prespecified 
criteria (n=1752), the corresponding fracture incidences were 
higher (2.1%, 10.0% and 9.3%) In the DMAb group (n=1761) the 
fracture incidences were 1.1%, 3.5% and 8.3%, respectively, with 
DMAb significantly reducing the risk of hip (relative risk reduc-
tion [RRR] 48% (95%CI: 9%–71%), p=0.0208) and new vertebral 
fractures (RRR 65% (95%CI: 53%–74%), p<0.0001), but not non-
vertebral fractures (RRR 12% (95%CI:-11%–30%), p=0.2901). 

DMAb also significantly reduced fracture risk in the subgroups 
identified using post-hoc clinical criteria (Table).
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Conclusions: In the FREEDOM trial, the antifracture efficacy of 
DMAb in subgroups of women at a higher fracture risk is consist-
ent with the risk reductions observed for the overall study popu-
lation.
References: 1Cummings et al, N Engl J Med 2009;361:756
Acknowledgement: Sponsored by Amgen Inc.
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P881 - QUALITY OF LIFE IN PATIENTS WITH  
OSTEOPOROSIS – ASSESSMENT AND COMPLEX HEALTH 
CARE 
R. Popescu 1, D. Matei 1,*, R. Traistaru 1, O. Rogoveanu 1

1Physical Medicine and Rehabilitation, University of Medicine 
and Pharmacy Craiova, Craiova, Romania

Aims: More than 50% of patients over 65 years, with a history of 
fracture, which addresses medical services for spine and limbs 
pain have a diagnosis of diffuse osteoporosis. The consequences 
of osteoporosis are significant, especially for daily activities and 
quality of life. The study has proposed to highlight the influence 
of clinical-functional status in quality of life for patients with dif-
fuse osteoporosis and the importance of complex health care.
Methods: 76 patients with osteoporosis - bone T-scores<-2.5SD, 
completed questionnaires detailing lifestyle factors, co-morbidi-
ties and quality of life (SF-36) before (T1) and six month after a 
complex rehabilitation program (T2) associated with osteoporo-
sis medication. Each patient was complex evaluated (clinical, 
functional and imaging): 100mm VAS pain, SF-36, EQ-5DSleep 
Assessment.
Results: The mean age was 61.2±6.6 years; the mean dura-
tion of pain was 5.31±1.53 years. The SF36 was significantly 
correlated with the level of pain (p <0.01), especially for fe-
male patients. For all patients, the presence of pain had re-
percussions on sleep (r=0.424). After rehabilitation program 
was performed, the SF-36 and EQ-5D improved, with statisti-
cally significant differences between initial and final average.  
Conclusions: The principal goals of health care for these patients 
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are to maintain independence and preserve good quality of life. 
The impact of clinical and functional status on quality of life for 
patients with osteoporosis is important, the results of study sup-
porting the idea that the general health and functional status are 
strongly influenced by the duration of pain. Any patient with dif-
fuse osteoporosis should have a complex health care. 

Disclosure of Interest: None Declared

P882 - MEASURING PATIENT SATISFACTION WITH 
COMPLEX TREATMENT FOR KNEE OSTEOARTHRITIS
R. Popescu 1, D. Matei 1,*, R. Traistaru 1, O. Rogoveanu 1

1Physical Medicine and Rehabilitation, University of Medicine 
and Pharmacy Craiova, Craiova, Romania

Aims: The aim of the study was to assess the level of knee pain 
in patient with knee osteoarthritis and the measuring patient sat-
isfaction with complex pain management. We also aimed to as-
certain the association between socio-demographic and medical 
status of patients with knee OA and their quality of life.
Methods: 21 patients who fulfilled the ACR criteria for knee oste-
oarthritis were included in the study; the patients were observed 
over 3 month. Each patient was fully evaluated in two moments: 
T1 – initial, at inclusion in the study; T2 - after an average period 
of 3 months; during this period the patients followed a compre-
hensive healthcare program. The rehabilitation programme in-
cluded: igieno-dietary and patient education, electrotherapy and 
thermotherapy, kinetic programme, massage. Also the most used 
medications was anti-inflammatory therapy. Parameters chosen 
as representative of the evaluation were: 
Results: The mean age was 62.4±8.6 years; the mean duration of 
knee pain was 5.08±1.68 years and the mean duration of knee 
OA was 3.47±0.51 years. Almost half of the patients were over-
weight and majority, 17 patients, had at least one co-morbidity, 
the commonest being hip osteoarthritis. The physical health sta-
tus showed lower score as compared to mental health component. 
The domain concerning physical health components showed pos-
itive correlation with age. We found a significant negative correla-
tion between age and physical functioning (p=0.001). The better 
scores in SF36 (especially in the physical functioning domain) 
were observed in male responders (p=0.02). There was significant 
association between SF36 and education level (r=0.74). Patients 
with higher body mass index (BMI) and existence co-morbidities 
scored lower in both of the SF36 domains.
Conclusions: The patients with knee OA need a complex, medi-
cal and rehabilitation program to improving the level of pain and 
finally the quality of life
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P883 - POLYMERIC BIODEGRADABLE NANO-MATRIX-
ASSOCIATED ORAL DELIVERY OF SMALL MOLECULE 
TO ENHANCE OSTEOGENIC EFFECT: A CASE OF  
KAEMPFEROL
R. Trivedi 1,*, A. Kumar 1, V. Gupta 1, G. K. Gupta 2, A. Kumar 2, P. 
R. Mishra 2, A. K. Dwivedi 2, N. Chattopadhyay 1

1Endocrinology, 2Division of Pharmaceutics, Central Drug Re-
search Institute, Lucknow, India

Aims: Dietary polyphenols have the potential to be developed as 
effective drugs for the treatment of osteoporosis. However, very 
poor oral bioavailability, due to extensive conjugative metabolism 
of these compounds in the intestine and liver, is a severe limiting 
factor. Kaempferol (K), having osteogenic effect similarly suffers 
from poor oral bioavailability. We sought to increase the oral bio-
availability and tissue distribution of pure K (PK) by formulating 
it in the form of biodegradable nanomatrix (FK) to enhance its 
osteogenic effect.
Methods: Single oral dose (1.0 mg.kg-1) of either PK or FK was 
given to adult female Sprague Dawley rats and concentration-time 
profile of K determined in plasma and bone marrow by HPLC. 
Aged Sprague Dawley rats with established osteopenia induced 
by ovariectomy 3 months prior to the start of various drug treat-
ments were used. FK or PK (5.0 mg.kg-1.day-1 dose) was adminis-
tered orally for 12 weeks. Sham operated + vehicle, OVx + vehicle 
and OVx + PTH (20.0 mg.kg-1 twice a week s.c.) groups served 
as various controls. Bone mineral density (BMD) and bone histo-
morphometry (mCT and osteoid formation) were studied.
Results: Single oral dose of FK dramatically increased the plasma 
and bone marrow levels of K compared with PK. K levels in bone 
marrow of FK treated rats were sustained for up to 24 h compared 
to x h for PK treated rats, suggesting improved metabolic stabil-
ity of K delivered via FK. OVx rats treated with FK for 12 weeks 
exhibited increased trabecular BMD, microarchitectural indi-
ces and osteoid formation (MAR and BFR) than OVx + vehicle 
group. OVx + PK group also exhibited significantly better skeletal 
outcomes based on those parameters than OVx + vehicle group. 
However, OVx + FK group showed significantly better response 
than OVx + PK group, suggesting that improved metabolic stabil-
ity of K in FK contributed to its improved skeletal effects. Com-
parison of various bone parameters between OVx + FK and OVx 
+ PTH groups revealed that overall PTH treatment was more ef-
fective than FK. Despite increased bioavailability of K delivered 
via FK, uterine estrogenicity was not observed in uterotrophic 
assay.
Conclusions: We provide proof-of concept that nanomatrix-as-
sociated oral delivery of small molecule such as K enhance its 
bioavailability and bioactivity in bone. This technology can po-
tentially be applied for other anti-osteoporosis drug candidates 
with poor oral bioavailability.
Acknowledgement: Ministry of Health and Welfare Government 
of India.
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P884 - CAUSE OF DISCONTINUATION IN PTH (1-34) 
TREATMENT
F. Vacca 1,*, U. Massafra 1, B. Emanuele 1, F. Giovannangeli 1, A. 
Migliore 1

1Rheumathology, Ospedale S.Pietro FBF Roma, Roma, Italy

Aims: Objective of this study is to evaluate the causes of discon-
tinuation in treatment with Teriparatide.
Methods: Patients with osteoporosis and at least two fragility 
vertebral fractures were enrolled in an educational and follow-up 
program between July 2008 and January 2010 en 15 centres of 
Lazio region by different specialist physician (geriatrician, endo-
crinology, orthopaedics, rheumatology). All patients received 15 
phone calls by sanitary operator which interviewed their about 
ability to auto-inject the drug, adverse events and causes of dis-
continuation.
Results: The patients enrolled in program were 261. The mean 
value for observation was 11 months. After 18 month patients 
in treatment were 200 (76.7%). The patients who never started 
therapy were 10 (3.8%); patients who stopped therapy were 51 
(19.5%). Among the 51 patients 10 stopped assuming therapy 
during first month (19.6%), 24 among 2 and 6 months (47%),12 
during 7-11 months (23.5%,), 5 during 12-18 months(9.8%). We 
observed a higher rate of discontinuation in the first 3 months. 
The most common cause of discontinuation was in non-serious 
adverse event such as erithema diarrhoea, nausea muscle cramps 
(28 patients, equal to 55%). 23 patients stopped for other rea-
sons (45%).Moreover, 9 patients stopped for personal decision 
(37.5%), 5 patients for physician decision (25%), 9 patients for 
causes nor correlated with the treatment (25%).The most com-
mon cause of not starting therapy was the lack of family support, 
and /or physician. The discontinuation treatment was caused by 
family physician, specialist physician and by patient respectively 
in 35(68.6) 12 (23.5%)and 5 (9.8%)cases.
Conclusions: An educational and follow up program may help to 
increase persistence therapeutical rate because is a valid support 
to know and to resolve difficulties quickly. These data suggest to 
use particular attention in the first 3 months in order to avoid 
causes of discontinuation.

Disclosure of Interest: None Declared

P885 - PREVENTION OF OSTEOPOROSIS FRACTURES 
AND THE EFFECTS OF HORIZONTAL THERAPY  
COMBINED WITH PHYSICAL THERAPY ON THE  
QUALITY OF LIFE IN PATIENTS WITH REDUCED BONE 
DENSITY
S. Vasic 1,*, A. Jokic 1, S. Pantic-Aksentijevic 2, K. Hansjurgens 3, Z. 
Grujic 1, N. Sremcevic 1

1Specialized Rehabilitation Hospital, Banja Koviljaca, 2The Min-
istry of Health of the Republic of Serbia, Belgrade, Serbia, 3Re-
search department Hako-Med USA, Honolulu, United States

Aims: To quantify the positive effects of Horizontal therapy (HT) 
in combination with physical therapy on the quality of life as well 
as the prevention of osteoporotic (OP) fractures in individuals 
with low bone density (T-score<1.7 SD and lower).

Methods: This study was conducted on 400 individuals with de-
creased bone density (measured with a DTX 4000 bone densito-
meter at the distal forearm) between November 2005 and January 
2010. Individuals were assigned into two groups of 200 patients 
each. In the Therapy group HT (without any pharmaceutical 
drugs) was administered (through Hako-MED ProElecDT2000 
systems) for at least 2 therapy cycles of 30 treatments each during 
a one-year period along with a corresponding exercise program. 
Individuals in the Control group received neither physical ther-
apy nor any pharmaceutical drugs. Individuals in this group did 
not use therapy due to paramedical reasons. A risk factors Ques-
tionnaire for OP was completed for each individual. All subjects 
were continuously monitored over the next 3 to 5 years using the 
quality of life and the new fractures questionnaires. The results 
were statistically analyzed.
Results: 

INCIDENCES OF OP FRAC-
TURES

CONTROL GROUP (200 
subjects)±

HT - GROUP
(200 sub-
jects)±

OP prior to treatment 18% (36 subjects) 17.5± (35 
subjects)

OP after treatment 4% (8 subjects) 1.5% (3 sub-
jects)

Height reduction >4 cm – stoop-
ing stature

3% (6 subjects) 0.5± (1 sub-
ject)

QUALITY OF LIFE QUES-
TIONNAIRE

 
 

 

Low back pain – without change 41% 38±
Low back pain - decrease 11± 47±
Low back pain - aggravation 48± 15%
OP diet 61% 73%
Physical activity 51± 67±
OP exercises 17± 60±
Sunbath 56± 71±

At the conclusion of the observation period the low incidences of 
new OP fractures in the observed groups is highly statistically sig-
nificant for the physical treatment with HT (p<0.001). The posi-
tive effects of HT on low back pain, quality of life and the change 
in lifestyle are also noticeable.

Conclusions: Individuals who did not have physical treatment 
with HT and exercises are at greater risk for new OP fractures 
and may experience a decreased quality of life. In addition, HT 
demonstrated positive effects on the reduction of low back pain. 
Our data implies that changes in lifestyle, regular physical activity 
and HT treatments are important and effective tools for the treat-
ment of osteoporosis. Patient education and enhanced physician-
patient contact are also important.

Disclosure of Interest: None Declared
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P886 - IN VITRO AND IN VIVO EVALUATIONS OF AN 
INNOVATIVE BISPHOSPHONATE-COMBINED CALCIUM 
PHOSPHATE SYSTEM 
E. Verron 1,*, O. Gauthier 2, P. Janvier 3, B. Bujoli 3, J. Guicheux 1, 
J. Bouler 1

1INSERM U791, 2National Veterinary School, 3CNRS CEISAM 
6230, Nantes, France

Aims: An injectable bisphosphonate-combined calcium phos-
phate matrix has been developed in order to reinforce locally os-
teoporotic bone by increasing bone mineral density and improv-
ing bone micro architecture.
Methods: In vitro evaluation of calcium deficient apatite (CDA) 
loaded with bisphosphonate (BP) was performed using primary 
rabbit osteoclasts (resorption activity) as well as calvaria-derived 
and MC3T3-E1 osteoblasts (ALP activity and cell viability). For 
the in vivo evaluation, this combined CDA was mixed with a ster-
ile cellulosic-derived hydrogel that made it injectable. Eight ewes 
were ovariectomized in order to induce osteoporosis. Biomaterial 
were implanted for 12 weeks in proximal femur of osteoporotic 
ewes. 3D-µCT analysis was conducted on all implanted and con-
trol femurs. Bone volume density (BV/TV), trabecular thickness 
(TbTh), space between trabeculae (TbSp) and number of trabec-
ulae (TbN) were measured.
Results: Extractive solution of BP-loaded CDA exhibited dose-
dependent effect on the reduction of osteoclastic resorption1. 
Furthermore, BP-loaded CDA did not affect osteoblastic viability 
and ALP activity1. Osteoporosis induction is confirmed by a 40% 
decrease of BV/TV (iliac crest). After 12 weeks of implantation 
most of BP-loaded CDA particles have been resorbed and sig-
nificant modifications of the bone density and micro architec-
ture are observed in all the treated proximal femurs. Comparing 
treated versus control femurs, 3D-µCT measurements show sig-
nificant increases (p<0.05) for BV/TV (+32,3%), TbTh (+15,8%) 
and TbN (+16,8%) and a significant decrease for TbSp (-12,8%). 
These modifications were confirmed by histological and SEM ob-
servations which revealed CaP granules resorption and new bone 
trabeculae formation.
Conclusions: A local combined effect of calcium phosphate par-
ticles and BP is evidenced on ewes osteoporotic proximal femurs. 
Those preliminary results can be considered as a first step for a lo-
cal approach that aims in delaying or even preventing osteoporot-
ic fractures. In fact, we could expect to reinforce specific bone 
sites like proximal femurs, vertebral bodies or wrists by implant-
ing calcium phosphate materials that can promote bone ingrowth 
and release controlled quantities of BP.
References: Faucheux C et al, J Biomed Mater Res A 2008:46.
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P887 - EFFECTS OF PERIODIZED EXERCISE TRAINING 
ON BONE AND CHD RISK FACTORS
W. Kemmler 1,*, S. von Stengel 1, M. Bebenek 1, K. Engelke 1, W. 
A. Kalender 2

1Osteoporosis Research Group, 2Institute of Medical Physics, Er-
langen, Germany

Aims: To determine the effect of periodic exercise training on 
Bone Mineral Density (BMD) and 10-y Coronary-Heart-Disease 
(CHD) risk in early postmenopausal females.
Methods: 85 early postmenopausal females (1-3 years post) were 
randomly assigned to an exercise (EG: n=43), and a wellness-con-
trol group (CG: n=42). The exercise group performed a periodic 
exercise program with 4-5 weeks of high intensity resistance/high 
impact exercise dedicated to bone, intermitted by blocks of 10 
weeks of endurance exercise that focus on CHD parameters. Pri-
mary endpoints were BMD at the Lumbar Spine and Proximal 
Femur and Framingham-based 10-y CHD-risk as proposed by 
Wilson. 
Results: BMD at the Lumbar Spine maintained in the exercise 
group (EG: -0.1±2.2%) and significantly decreased (p=.000) in 
the CG (-2.0±2.0%). Between group differences were significant 
for this parameter (p=.001; Effect Site (Cohens d`): 1.00). By con-
trast, no significant differences (p=.26; ES: .39) were determined 
between both groups for Femoral Neck BMD (EG: 0.5±3.0%, n.s. 
vs. CG: -0.6±2.7%, n.s.). Although 10-y CHD-risk significantly 
increased in the CG (16.5±27.8%, p=.007) and slightly decrease 
in the EG (-2.7±21.9%, n.s.) differences did not reach significance 
(p=.057; ES: .77). 
Conclusions: Our periodic exercise program dedicated to bone 
and CHD-risk factors, favorably affected BMD at the Lumbar 
spine and to a borderline significant extend, 10-y CHD-risk in 
women 1-3 years postmenopausal. These results confirmed our 
strategy to implement only short blocks of high impact/high in-
tensity exercise and use the “bone desensitization” period to per-
form exercise contents with lower intensity but higher volume 
typically suggested to affect the cardiovascular system.
Acknowledgement: We gratefully acknowledge the support of 
the Behinderten- und Rehabilitations-Sportverband-Bayern 
(Munich, Germany), the Siemens-Betriebs-Krankenkasse (Erlan-
gen, Germany), and the Opfermann GmbH (Whiel, Germany) 
that supplied calcium and Vit-D. 
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P888 - EFFECTS OF WHOLE BODY VIBRATION ON  
VERTICAL VERSUS ROTATIONAL DEVICES ON  
OSTEOPOROTIC RISK FACTORS – PRELIMINARY  
RESULTS OF THE ELVIS II STUDY
S. Von Stengel 1, W. Kemmler 1, W. A. Kalender 1, K. Engelke 1,*

1Institute of Medical Physics, University Erlangen-Nuremberg, 
Erlangen, Germany

Aims: Whole Body Vibration (WBV) training is a new promising 
approach to counteract osteoporosis in the elderly population. 
However, the knowledge about the critical variables of vibration 
protocols to most effectively reduce the risk for osteoporosis is 
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still scarce. In the ELVIS II (Erlangen Longitudinal Vibration 
Study II) trail we determined the effect of vertical versus rota-
tional WBV devices using different vibration protocols on bone 
mineral density (BMD) and neuromuscular performance.
Methods: 108 postmenopausal women (65.8±3.5 y) were ran-
domly assigned to: (1) vibration training on rotational plates pro-
ducing side alternating acceleration: 12.5 Hz, 12mm, 8g, 3 ses-
sions/week, a´ 15 min (RVT); (2) vertically vibrating plates pro-
ducing simultaneously acceleration on both sides: 35 Hz, 1.7mm, 
8g, s.a. (VVT) (3) wellness control group (CG): two blocks of 10 
sessions low intensity gymnastics and relaxation training. BMD 
was measured at the hip and lumbar spine at baseline and follow-
up using the DXA method. Maximum strength was measured for 
leg extension.
Results: After one year an increase in BMD at the lumbar spine 
was observed in both vibration training (VT) groups (VVT: 
+0.5±2.0%; RVT: +0.7±2.2%) which was significant compared 
to CG value (-0.4±2.0%) for RVT only (p=0.026). Between VVT 
and CG the difference was borderline non-significant (p=0.08). 
However, in VVT a significant weight loss was determined. Us-
ing weight changes as covariable in a post hoc analysis, BMD 
changes in VVT also reached level of significance. There was a 
non-significant gain in the neck region in both VT groups (VVT: 
+1.1±3.4%; RVT +0.3±2.7%) whereas BMD stayed stable in CG 
(-0.0±2.1%). Both WBV training groups significantly gained in 
maximum strength (VVT: +24±34%; RVT: +27±22% compared 
to CG (+6±20%; p=0.000).
Conclusions: WBV was effective to reduce fracture risk by in-
creasing BMD at lumbar spine and maximum muscular strength, 
whereas there was no significant differences between the two 
devices or protocols. WBV might be an alternative to strenuous 
conventional exercise to reduce fracture risk. However further 
studies should be conducted to identify most effective programs 
in humans.
Acknowledgement: This work was supported by the Elsbeth Bon-
hoff foundation, Germany, and Siemens Betriebskrankenkasse 
(SBK) Erlangen, Germany. We gratefully acknowledge the help of 
Opfermann (Wiehl, Germany) who supplied Ca and Vit-D. 
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P889 - BETTER PREDICTION AND PREVENTION OF  
FRAGILITY FRACTURES OF THE HIP:  
A BIOMECHANICAL ANALYSIS
M. J. Voor 1,*, R. L. Burden 1 and Orthopaedic Bioengineering 
Laboratory
1Department of Orthopaedic Surgery, University of Louisville, 
Louisville, United States

Aims: The objective of this project was to apply finite element 
analysis to determine the influence of bone quality, cortical thick-
ness, and a novel implantable device on femoral neck fracture 
risk in a simulated fall to the side. 
Methods: A parametric axisymmetric finite element analysis 
was used to simulate the compressive buckling fracture of the 
superolateral cortex of the femoral neck that often occurs in a 
fall to the side (1-3). Twenty-eight models were run with four 

cortical thicknesses (0, 0.5, 1.5 and 2 mm), two cancellous bone 
densities, two cancellous bone distributions, and the presence 
or absence of the device. A simulated load of 3200 N was ap-
plied and the maximum von Mises stress in the femoral neck 
was determined for each model. The stress levels were com-
pared to the yield strength of the bone tissues (5, 10, and 150 
MPa for low density cancellous, high density cancellous, and 
cortical bone, respectively) in order to determine a fracture 
risk for each case.
Results: There were “failures” when there was zero cortical thick-
ness combined with low density cancellous bone and also when 
there was a thin (0.5 mm) cortex and no cancellous bone in the 
neck region. Both of these conditions were protected from failure 
by the device. With 1.5 mm or greater cortex thickness, the risk of 
fracture was always less than 33%.

Conclusions: Cortical wall thickness and cancellous bone distri-
bution are much better predictors of femoral neck fracture risk 
than cancellous bone density in computational simulation of 
fragility hip fractures. A simple metallic implant device can de-
crease the risk of such fractures, particularly in the poorest qual-
ity bone.
References: 1) Mansek et al. Orthopaedic Research Society 2008; 
2) Turner CH, Lancet 2005; 3) Wakao N et al, Med Eng & Phys 
2009.
Acknowledgement: This work was supported in part by a Uni-
versity of Louisville Proof of Concept Grant, the Kentucky Com-
mercialization Fund (1156-RFP-008), and Vivorte, LLC.
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P890 - THE BURDEN OF NON-ADHERENCE WITH ORAL 
BISPHOSPHONATES AND THE POTENTIAL COST- 
EFFECTIVENESS OF ADHERENCE-ENHANCING  
INTERVENTIONS
M. Hiligsmann 1,*, V. Rabenda 1, O. Bruyère 1, J. Y. Reginster 1

1University of Liège, Liège, Belgium

Aims: The objectives of this study were to estimate the clinical 
and economic burden of non-adherence with oral bisphospho-
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nates and to evaluate the potential cost-effectiveness of adher-
ence-enhancing interventions.
Methods: A validated Markov microsimulation model [1] was 
used to compare costs and outcomes (i.e. the number of fractures 
and the quality-adjusted life-year (QALY)) obtained at real-world 
adherence levels with those expected with full adherence. The 
real-world adherence scenario employed adherence data from 
a published Belgian observational study [2] and adherence was 
divided into persistence and compliance. Simulated patients 
matched the Belgian populations where osteoporosis medica-
tions are reimbursed. The incremental cost per QALY gained was 
estimated comparing the adherence scenarios and no treatment. 
We also examined the cost-effectiveness of adherence-enhancing 
interventions according to their cost and effect on adherence.
Results: The number of fractures prevented and the QALY gain 
obtained at real-world adherence levels represented only 38.2% 
and 40.7% of those expected with full adherence, respectively. 
Sensitivity analyses showed that non-adherence was primarily 
driven by the issues of persistence. The cost per QALY gained of 
real-world adherence compared with no treatment was estimated 
at €10,279, and full adherence was found to be cost-saving (i.e. 
lower cost for greater effectiveness) compared with real-world ad-
herence. An intervention that would improve adherence by 25% 
would be associated with an incremental cost-effectiveness ratio 
of €/QALY 12,653 and €/QALY 29,073 if they cost an additional 
€50 and €100 per year, respectively. For potential interventions 
associated with a 50% increase in adherence rates, their cost-ef-
fectiveness were estimated at €/QALY 16,768 and €/QALY 37,142 
for additional annual costs of €100 and €200.
Conclusions: This study suggests that more than half of the po-
tential benefits from oral bisphosphonates in patients with oste-
oporosis are lost due to poor compliance and failure to persist. 
Strategies to improve adherence are therefore urgently needed 
and, depending on their cost, have the potential to be an attrac-
tive use of resources.
References: [1] Hiligsmann et al, Value Health 2009:12:687. [2] 
Rabenda et al, Osteoporosis Int 2008:19:811.
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P891 - ALENDRONATE USE PREVENTS NEW VERTEBRAL 
COMPRESSION FRACTURES IN OSTEOPOROTIC  
PATIENTS AFTER PERCUTANEOUS VERTEBRAL  
AUGMENTATION
Q. Wang 1, C. Lu 1, L. Zhang 1, Q. Deng 1, S. Wei 1, D. Chen 1,*

1Endocrinology Department, West China Hospital of Sichuan 
University, Chengdu, China

Aims: To assess the effects of alendronate on the prognosis of ver-
tebral compression fractures (VCFs) in patients with osteoporosis 
after the percutaneous vertebral augmentation procedure.
Methods: 80 patients (65 females and 15 males) with osteoporot-
ic vertebral fracture were successively recruited before given a 
percutaneous vertebral augmentation procedure. These subjects 
were interviewed from 3 months after the procedure with an in-
terval of 6 months, and followed up for on average 2.5 years. The 
incidence of new VCFs and new adjacent VCFs were assessed 

in 58 patients who kept taking alendronate (alendronate group) 
during follow-up and in 22 patients who did not (non-alendro-
nate group), respectively. The degree of focal back pain was as-
sessed using a Visual Analogue Scale. The degree of mobility was 
assessed using a Locomotor Activity Scale and use of analgesics 
by Taking Analgesic Scale. 
Results: 11 patients with 18 fractures were treated by kyphoplasty 
and 69 patients with 164 fractures by vertebroplasty. During the 
follow-up, 16 of these patients had 39 new fractures. 8 patients 
in the alendronate group sustained 15 new VCFs (of which 5 pa-
tients sustained 8 new adjacent VCFs), whereas 8 patients in the 
non-alendronate group had 24 new VCFs (of which 6 patients had 
8 new adjacent VCFs). This indicated that the patients who kept 
taking alendronate after the procedure had significantly lower 
risk of new VCFs (RR 0.38, 95%CI 0.16 to 0.89) and new adjacent 
VCFs (RR 0.32, 95%CI 0.11 to 0.93). Logistic regression mod-
els, including age, gender, type of procedure, number of fractures 
before the procedure, number of treated vertebrae, and the use 
of alendronate as the prediction factors, showed that the use of 
alendronate was the only significant predictor for both new VCFs 
and new adjacent VCFs. Patients in non-alendronate group had 
5.806 and 3.975 times higher risk for new VCFs and new adjacent 
VCFs, respectively, compared to those in alendronate group. Lo-
comotor activity was significantly improved and score of pain and 
analgesics use reduced after kyphoplasty or vertebroplasty. How-
ever, the use of alendronate during follow-up had no additional 
beneficial effects on these parameters. 
Conclusions: The use of alendronate after the percutaneous ver-
tebral augmentation procedure reduces the risk for new VCFs 
and new adjacent VCFs, but had no additional beneficial ef-
fects on pain relief, mobility improvement and analgesics use 
reduction.(Chinese Clinical Trial Register number: ChiCTR-
TCH-00000478)
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P892 - MIKKELI OSTEOPOROSIS INDEX (MOI)  
IDENTIFIES IT´S LIKE FRAX®

P. Waris 1,*, V. Waris 1, J. Sirola 2

1Dept of orthopaedics, Mikkeli Central Hospital Finland, Mikke-
li, 2Dept of orthopaedics, Kuopio University Hospital, Kuopio, 
Finland

Aims: We compare a Finnish fx risk tool, Mikkeli Osteoporosis 
Index (MOI)(1), with FRAX®´s Intervention Thresholds (ITs). 
MOI is in nation-wide use in Finland since 2005 and identifies 
osteoporosis as well as ORAI (1).
Methods: MOI (derived from Fracture Index)(2) includes 7 risk 
factors: age 55-59/60-64/65-69/70-74/>74 (1/2/3/4/6 risk points), 
weight below 80/71/64/58 kg (1/2/3/4 p), previous adult fx, ma-
ternal hip/spine fx and smoking (2 p each), shortening by 3/5 cm 
(1/2p) and need of arms when rising from chair (2 p), max 20 p. 
For FRAX®-UK ITs we used 10-year hip fx risk: 1± (at age 50) - 7± 
(80y) and major osteoporosis fx risk: 7,5 (50y) - 30± (80y); Aus-
tralian ITs were 2 (50y) - 10± (75 y) and 10 (50y) - 30± (75y)(3). 
MOI-UK ITs were: score 0-4: no treatment, 5-11: treat at T ≤ -
1,5, MOI >11: treat without DXA; Australian ITs were: 0-5:no 
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treatment, 6-12: treat at T ≤-2 and >12: treat without DXA. We 
calculated with linear regression the correlation of MOI vs. BMI-
based FRAX® hip and major osteoporosis fx risk, and, after BMD 
measurement, the diagnostic characteristics of ITs between MOI 
and FRAX® in a cohort of 500 PMP low energy fracture patients, 
age 45-79.
Results: Linear regression: MOI vs. FRAX®-BMI hip fx risk: R2= 
0.46, F 261; MOI vs. FRAX®-BMI major osteoporosis fx risk: 
R2=0.54, F 596)(Fig). MOI identified ITs, based on FRAX®-BMD 
hip fx risk, well: ITs for UK: Sensitivity 91, Specificity 66, AUC 
74, LR+ 2.7, LR- 0.14, and for Australia: Sens 86, Spec 84, AUC 
90, LR+ 5.4, LR- 0.17. Based on FRAX®-BMD major osteoporosis 
fx risk, match was fair for UK: Sens 74, Spec 70, AUC 82, LR+2.5, 
LR- 0.37, and for Australia: Sens 55, Spec 83, AUC 76, LR+ 3.2, 
LR- 0.54.

Conclusions: MOI identifies, in PMP women after fx, ITs based 
on FRAX®-BMD-hip fx risk well, and ITs based on FRAX®-BMD-
major osteoporosis fx risk well in patients with osteopenia below 
T-score of -1,5 or -2.
References: 1. Waris P et al, Osteoporos Int 2007;18S1:58 (P157); 
2. Black DM et al, Osteoporos Int 2001;2:519; 3. Borgström F et 
al, Osteoporos Int 2006;17:1459 
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P893 - POSTURAL 3D KYPHOSIS ASSESSMENT, BACK 
PAIN AND QCT IN OSTEOPOROTIC VERTEBRAL  
COMPRESSION FRACTURE CASES: PRELIMINARY 
STUDY 
W. M. Glinkowski 1,*, A. Wojciechowski 2, R. Sitnik 3, M. Witkowski 

3, B. Glinkowska 4, M. Golebiowski 2, A. Gorecki 1

1Orthopaedics and Traumatology of Locomotor System, 2Ist De-
partment of Clinical Radiology, 4Physical Education and Sport, 
Medical University of Warsaw, 3OGX, Institute Of Micromechan-
ics And Photonics, Warsaw University Of Technology, Warszawa, 
Poland

Aims: The aim of the study was to develop and implement multi-
factorial approach to osteoporotic vertebral compressive fracture 
patients including sagittal curve postural evaluation of the spine 
utilizing non invasive 3D method, QCT BMD spinal assessment 
and treatment options implementation.
Methods: 3D postural assessment originally developed of spinal 
curvatures, semi quantitative radiographic evaluation and QCT 
BMD measurement were used in the study. The kyphosis angle 
based on back shape curve was measured on the 3D surface image 

utilizing dedicated software mimicking Debrunner kyphometer 
measurement. Radiographic assessment and measurements were 
performed on digital images using DICOM viewing analytic soft-
ware (DICOM Vision, Alteris Ltd.). Radiographic assessment of 
VCF was based on semiquantitative visual assessment. Lumbar 
spine QCT Bone mineral density was measured. The polish trans-
lation of Oswestry Disability Index (ODI) version 2.1a. Summary 
and nonparametric statistical analysis was performed.
Results: The group of 22 elderly patients finally enrolled to the 
study consisted of patients whose data, images, and other exami-
nations were analyzed. Average age of patients was 73,22 years. 
Average number of fractured vertebra was 3,6 in the study group. 
The most frequent anatomical location of fractures was lumbar 
first and third vertebral body. The most frequent fracture types 
were Biconcave Grade II (38,6%) and Wedge Grade II (36,9%). 
The most frequent 53-A1.2 and 53-A2.1 types of fractures. An 
average QCT bone density was lower than 80 mg/cm3 in whole 
examined group that represents severe osteoporosis. Bone den-
sity lower than 30 mg/cm3 was found in almost one third of the 
group that coincided with highest number of fractured vertebral 
bodies. Fresh VCF cases were augmented with vertebroplasty. 
Oswestry disability score was highest along with lowest values of 
QCT BMD, and significantly improved after vertebral augmenta-
tion.
Conclusions: Complexed approach shows the clinical flow of 
the individual patient from Metabolic Bone Diseases and Oste-
oporosis Unit through diagnostics and surgery. The developed 3D 
structural light method of postural evaluation helps to identify 
and monitor patients with kyphotic deformation due to OVCF. 
The frequency of vertebral bodies fractures coincides with low 
values of QCT BMD. 
Acknowledgement: The project is supported by the grant number 
NR13-0020-04/2008 from the Polish Ministry of Science and 
Higher Education
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P894 - TREATMENT OF OSTEOPOROTIC VERTEBRAL 
BODY FRACTURES BY MEANS OF PERCUTANEOUS  
BALLOON KYPHOPLASTY: LONG TERM RESULTS OF A 
PROSPECTIVE, CLINICAL TRIAL
T. R. Blattert 1,*, C. Josten 1

1Spine Center, Leipzig University Hospital, Leipzig, Germany

Aims: Balloon kyphoplasty is a minimally-invasive, percutaneous 
surgical technique for reduction and stabilization of osteoporotic 
vertebral body fractures. However, there is no prospective, clini-
cal trial on long term results concerning the safety and efficacy of 
the method so far.
Methods: This prospective, clinical trial investigated both safety 
and efficacy of percutaneous Balloon kyphoplasty. All vertebrae 
were stabilized with Polymethylmethacrylate (PMMA). Pre- and 
postoperatively, the following data were acquired: subjective rat-
ing of pain (Visual Analog Scale, VAS), bisegmental endplate-
angle (EA2), anterior and posterior height of vertebra. Inclusion 
criteria were osteoporotic fractures of vertebral bodies in the tho-
racolumbar spine, patient age ≥ 65 years, fracture age ≤ 4 months, 
and t-score ≤ -2.5 (DXA). Exclusion criteria were tumor lesions 
and additional posterior instrumentation.
Results: 352 vertebrae of 314 patients suffering from acute pain 
could be included with a minimum-follow up of two years. The 
average patient age was 74 years (65-92). Average t-score was -
2.7. (-3.1 to -2.5). 262 patients suffered from pain for three weeks 
on average, whereas 52 patients were not able to recall the onset 
of pain. Fractures were only localized within the thoracolumbar 
spine with only A type of injuries occurring. 309 of 314 patients 
experienced marked pain-relief as expressed on the VAS (2.1±1.9 
to 8.2±1.5; 0 “worst” to 10 “best”). Average correction of EA2 was 
6.2°. The anterior vertebral height could be restored by 7.4 mm 
on average, posterior height by 3.0 mm. There were no neurologi-
cal complications. In 32 (9.1%) vertebrae, we saw intraoperative 
leakage of cement (6 (1.7%) out of these with epidural leakage), 
however, no clinical consequences had to be noted. There were 6 
(1.7%) cases of intraoperative balloon-perforation, and 11 (3.1%) 
cases of subsequent vertebral body fractures in the adjacent lev-
el.
Conclusions: Balloon-kyphoplasty is an efficient, and mini-
mally-invasive therapeutic option for the treatment of painful 
vertebral body fractures having its focus on cases with under-
lying osteoporosis. Depending on the age and type of fracture, 
this treatment can obtain a significant rate of fracture reduction. 
Compared to current literature on vertebroplasty, this technique 
presents fewer leakage complications at equal success in reducing 
pain.

Disclosure of Interest: None Declared

P895 - SALVAGED EFFECT OF TERIPARATIDE ON  
IMPENDING FAILED FEMORAL NECK FACTURE  
SURGERY
C. WU 1,*, C. Yu 1

1Orthopedic Surgery, Changhua Christian Hospital, Changhua, 
Taiwan, China

Aims: Teriparatide (1-34 PTH) is an anabolic agent for manage-
ment of osteoporosis. Previous animal studies showed that daily 
subcutaneous administration of low-dose Teriparatide will in-
crease fracture healing due to its bone formation effect. Similar 
results are also reported in human cases. We report our experi-
ence about an impending implant failure patient treated success-
fully with Teriparatide without surgery.
Methods: A 73y/o female undertook multiple pinning for her 
non-displaced femoral neck fracture. She discarded her walking 
aide after being discharged. Sudden groin soreness occurred to 
her 4 weeks after index surgery and the x-ray revealed displaced 
fracture with implant migration. Teriparatide was prescribed for 
her osteoporosis.
Results: The discomfort decreased gradually and complete re-
solved three months after treatment. No further implant migra-
tion and displacement occurred. Patient regained her full daily 
activity without any support at one year follow-up.
Conclusions: Implant migration with fracture displacement is a 
rare but troubled scenario after non-displacement femoral neck 
treated by percutaneous fixation and often requires salvaged sur-
gery. Teriparatide may provide a supplement tool on non-opera-
tive treatment for patients who are not suitable for further sur-
gery.

Disclosure of Interest: None Declared

P896 - CLINICAL EXPERIENCE OF 1-34PTH  
(TERIPARATIDE) ON SEVERE OSTEOPOROSIS PATIENTS 
IN TAIWAN
C. Yu 1, P. K. Lee 2,*, C. Chen 3

1Orthopedic Surgery, 2Nursery Department, 3Neural Surgey, 
Changhua Christian Hospital, Changhua, Taiwan, China

Aims: Osteoporosis has become a serious public health issue 
in Asia countries. Hip fractures pose the most deliberated role 
among osteoporotic fractures. The hip fracture rate in Taiwan 
ranks highest among the world. In 2005, 1-34 PTH (Teriparati-
de) was approved and reimbursed by local authority (Bureau of 
National Health Insurance, Taiwan) for the treatment of severe 
osteoporosis. Clinical trial and subsequent analysis on the use of 
Teriparatide have shown effective in preventing fractures and was 
well tolerated in osteoporotic men and postmenopausal women 
Methods: We collected 95 patients F/M=77/18 with hip or multi-
level vertebral fractures to undertake 20μg Teriparatide daily sub-
cutaneous injection. We obtained DXA at base line and at the end 
of 12 months and performed blood chemistry examinations.
Results: During the period, no major osteoporotic fracture oc-
curred in the treatment group. The pain scale evaluation (VAS) 
showed significant improvement after the first month and main-
tained through the therapy. The DXA data showed significant 
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increment in spine and hip; however, the difference was not so 
much as previous reports. The increment of bone marker showed 
gender difference in our study. The most often side effect was diz-
ziness after injection followed by leg cramp. The most often drop-
out reason was inconvenient injection and difficulty for refilling 
prescriptions. Most drop-off occurred between 3-6 months.
Conclusions: Compared to previous report, Teriparatide shows 
similar bone protection effect in our patients; however, the BMD 
increase is not so much. The drop-out rate is higher than other 
studies, which might be due to insufficient communication and 
education about patients and their care-providers. The drop-out 
rate has improved after call-center being settled in Taiwan.

Disclosure of Interest: None Declared

P897 - ZOLEDRONIC ACID IN THE TREATMENT OF 
POSTMENOPAUSAL OSTEOPOROSIS
S. V. Yureneva 1,* and Yureneva S.V., Yakushevskaya O.V., Smetnik 
V.P., Sukchich G.T. 
1Gynecological Endocrinology, Research Center for Obstetrics 
and Gynecology, Moscow, Russian Federation

Aims: to study efficacy and safety of Zoledronic acid in the treat-
ment of postmenopausal osteoporosis
Methods: Clinical, DXA of lumbar spine and femoral neck at 
baseline and after 12 months; biochemical: creatinine, calcium, 
alkaline phosphatase at baseline and at 9-10 days after infusion, 
immunoenzyme assay of bone turnover markers (BTM) – osteo-
calcin (OK) as formation marker and β-C-terminal telopeptides 
of type 1 collagen (b-crosslaps) as resorption marker at baseline 
and 1, 3, 6, 9, 12 months after infusion, questionnaire for quality 
of life, for back pain at baseline, 6 and 12 months after infusion.
Results: We studied 70 patients with postmenopausal osteoporo-
sis using T-score DXA. Mean value (T-score) in L1-L4 was -2,9 
+ 0,13, in femoral neck right=-1,4 + 0,14, in femoral neck left=-
1,6 + 0,15 . Mean age was 59,2 + 6,8 years, mean menopause 
duration – 14 years (2 to 37). BMI= 26,2 + 2,4 kg/m2. 41(59%) 
of patients had previous fractures: peripheral – 19(46%), distal 
radius-12(29%), vertebrae -8(19.5%) and femoral neck- 2(5%). 
The patients were treated with Zoledronic acid 5 mg, which was 
administered as a once-yearly infusion and 1200mg of calcium 
carbonate + 800ME vit.D3 daily. In all the patients the assessed 
mean values of BTM were in postmenopausal reference ranges at 
baseline. 
Reduction in BTM was significant after first month of therapy. 
Mean decrease after 1 month of therapy was 77% for β-crosslaps, 
27% for OK, and after 3 months - 75% for β-crosslaps and 43.1% 
for OK. After 12 months of therapy the mean levels of BTM in-
creased, but remained in premenopausal range. After 12 months 
of therapy bone mineral density (BMD) was increased to 5% in 
L1-L4 (p<0,05). The dynamics of BMD in femoral neck was in-
significant (3 and 2,6%). We revealed significant reduction in 
back pain and improvement in quality of life (p<0,05) after 12 
months of therapy. There were 2 new fractures during 12 months 
of therapy. 
Conclusions: A single infusion of Zoledronic acid is able to pro-
duce an excellent biochemical response at first months with sig-

nificant suppression in the markers of bone turnover and keeping 
this response at 12 months. Zoledronic acid increased BMD in 
the lumbar spine and in femoral neck in patients with postmeno-
pausal osteoporosis. Therapy with Zoledronic acid improved 
quality of life and reduced back pain in postmenopausal women 
with osteoporosis. The study allowed to consider that 12 months 
therapy with ZA was safe and well tolerated. 

Disclosure of Interest: None Declared

P898 - TREATMENT OF POSTMENOPAUSAL  
OSTEOPOROSIS WITH STRONTIUM RANELATE
S. V. Yureneva 1,* and Yureneva S.V., Bilak N.P., Kuznetzov S.Y., 
Smetnik V.P., Sukchich G.T. 
1Gynecological Endocrinology, Research Center for Obstetrics 
and Gynecology, Moscow, Russian Federation

Aims: to study the efficacy and compliance of strontium ranelate 
in the treatment of postmenopausal osteoporosis
Methods: Clinical, DXA of lumbar spine and femoral neck at 
baseline and after 12, 24 and 36 months; immunoenzyme assay 
of bone turnover markers (BTM) – osteocalcin (OK) as forma-
tion marker and β-C-terminal telopeptides of type 1 collagen (b-
crosslaps) as resorption marker at baseline and 3, 6, 12, 24 and 36 
months; questionnaire for quality of life, for back pain at baseline, 
6 and 12, 24, 36months of therapy
Results: We studied 52 patients with postmenopausal osteoporo-
sis using T-score DXA. Mean value BMD (T-score) in L1-L4 was 
-2,8 + 0,11, in femoral neck right=-1,4 + 0,12, in femoral neck 
left=-1,6 + 0,14 . The mean age was 62,4 + 9,4 years, mean meno-
pause duration – 17 years (3 to 34). BMI= 26, 8 + 2,5 kg/m2. 22 
(42,3%) of subjects had previous fragile fractures. The patients 
were treated with strontium ranelate (SR) 2gr and 600-1200mg 
of calcium carbonate +600-800ME vit.D3 daily. At baseline the 
assessed mean values of bone turnover fractures were in post-
menopausal reference ranges in all the patients. After 36 months 
of therapy bone mineral density (BMD) was increased to 11,2% 
in the lumbar spine L1-L4 (p<0,05), in the femoral neck to 7,9 and 
6,8% (p<0,05) . We revealed significant reduction in back pain 
and improvement in quality of life (p<0,05) after 6 months of 
therapy with strontium ranelate. Changes in bone turnover mark-
ers were insignificant during 36 months of therapy. The compli-
ance to therapy was 73%.
Conclusions: Therapy with SR significantly increased BMD in the 
lumbar spine and in femoral neck in patients with postmenopau-
sal osteoporosis, improved quality of life and reduced back pain 
in postmenopausal women with osteoporosis. The study allowed 
to consider that 36 months treatment with strontium ranelate was 
safe and well tolerated. 
 
Disclosure of Interest: None Declared
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P899 - OPEN-LABEL STUDY TO EVALUATE THE  
ADHERENCE, PREFERENCE, AND SATISFACTION OF 
DENOSUMAB AND ALENDRONATE IN  
POSTMENOPAUSAL WOMEN 
M. R. McClung 1,*, N. Freemantle 2, D. L. Kendler 3, M. Lillestol 4, 
A. Moffett 5, S. Satram-Hoang 6, Y. Yang 6, P. Kaur 6, D. Macarios 

6, S. Siddhanti 6

1Oregon Osteoporosis Center, Portland, 4Internal Medicine As-
sociates, Fargo, 5OB-GYN Associates of Mid Florida, Leesburg, 
6Amgen Inc., Thousand Oaks, United States, 2University of Bir-
mingham, Birmingham, United Kingdom, 3University of British 
Columbia, Vancouver, Canada

Aims: This study assessed treatment adherence between patients 
who received a subcutaneous injection of denosumab (60 mg) 
once every 6 months (Q6M) or branded oral alendronate (70 mg) 
once weekly (QW).
Methods: DAPS (Denosumab Adherence Preference Satisfaction) 
is an ongoing 2-year, multicenter, open-label, crossover study in 
postmenopausal women with a BMD T-score from ≤-2.0 to ≥-4.0 
at the spine, hip, or femoral neck and no prior bisphosphonate 
use. Patients were randomized (1:1) to denosumab Q6M or alen-
dronate QW for the first 12 months (treatment period 1 [TP1]), 
then were switched to the opposite treatment for the second 12 
months (TP2). The primary endpoint was treatment adherence at 
month 12. Patients were considered adherent to denosumab treat-
ment if they received a denosumab injection on day 1 and month 
6, each injection was 6 months (±4 weeks) apart, and completed 
TP1. Adherence to alendronate was defined as taking ≥80% of the 
weekly tablets (assessed by electronic monitoring), taking ≥2 tab-
lets in the last month, and returning for the 12-month visit at the 
end of TP1. Adherence was compared between treatment groups, 
adjusting for investigation site and prior osteoporotic fracture, 
using a Cochran-Mantel-Haenszel test.
Results: Overall, 250 women enrolled. During TP1, 126 women 
received denosumab and 124 received alendronate; 89.7% of de-
nosumab and 85.5% alendronate patients completed TP1. Signifi-
cantly more patients who received denosumab than alendronate 
during TP1 were treatment adherent (87.3% vs. 76.6%; p=0.043), 
with a relative risk of non-adherence (denosumab vs. alendro-
nate) being 58% (95% CI 34% to 99%).
Conclusions: After 12 months in a clinical trial, significantly 
more patients adhered to denosumab than alendronate treat-
ment. Greater adherence with osteoporosis therapy may translate 
to increased treatment efficacy.
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P900 - COST-EFFECTIVENESS OF A FIXED DOSE  
COMBINATION OF ALENDRONATE 70 MG AND  
CHOLECALCIFEROL 5600 IU WEEKLY VERSUS  
IBANDRONATE IV INJECTION IN THE TREATMENT OF 
ESTABLISHED OSTEOPOROSIS IN AUSTRIA
J. P. Jansen 1, S. Ghosh 1, T. Fan 2,*

1Mapi Values, Boston, MA, 2Global Health Outcomes, Merck & 
Co., Inc, Whitehouse Station, United States

Aims: To evaluate the cost-effectiveness of a fixed dose combina-
tion of alendronate 70 mg and cholecalciferol 5600 IU (alendro-
nate/vitamin D3; Fosavance) versus ibandronate IV injection in 
the treatment of postmenopausal women with a history of oste-
oporosis related fractures taking into account suboptimal dietary 
vitamin D intake.
Methods: A semi Markov state-transition model was developed. 
One-year cycles included health states related to hip, vertebral, 
wrist and proximal humerus fractures, as well as death due to hip 
fractures and other causes. Effect of treatment was extracted from 
alendronate and ibandronate clinical trials. The impact of sub op-
timal dietary vitamin D intake, direct costs from the payer per-
spective and utilities were derived from other literature. Analyses 
were performed for women with a history of vertebral fractures 
aged 50, 60, 70 and 80 years. Probabilistic sensitivity analyses 
were undertaken to estimate the uncertainty of outcomes.
Results: Preliminary results showed that alendronate/vitamin D3 
was cost and quality adjusted life year (QALY) saving relative to 
ibandronate IV injections for women 50-80 years of age. For hun-
dred 50-year old women treated with alendronate/vitamin D3 
instead of ibandronate IV injections 3.30 (95%CI -1.47; 16.92) 
QALYs were saved. This increased to 11.77 (-1.02; 60.48) QALYs 
for one hundred 80-year old women. Total direct costs saved with 
alendronate/vitamin D3 ranged from -127 Euros (-1,979; 354) for 
a 50-year old woman to -4,709 Euros (-26,180; 1,067) for an 80-
year old woman. Given the uncertainty in the source data, there is 
an 84% probability that alendronate/vitamin D3 is cost-effective 
relative to ibandronate IV at a willingness-to-pay ratio (WTP) of 
20,000 Euros per QALY saved. This is increased to 92% for a WTP 
of 50,000 Euros.
Conclusions: From the payer perspective, this economic mod-
eling study showed that alendronate/vitamin D3 is expected to 
be economically dominant over ibandronate IV injections for 
women with a history of vertebral fractures aged 50 and over in 
Austria.

Disclosure of Interest: J. Jansen: None Declared, S. Ghosh: None 
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P901 - MANAGEMENT OF KNEE OSTEOARTHRITIS WITH 
THE NATURAL ROSE-HIP
P. Athanassiou 1,*, I. Kostoglou-Athanassiou 2

1Department of Rheumatology, St. Paul’s Hospital, Thessaloniki, 
2Department of Endocrinology, Red Cross Hospital, Athens, 
Greece

Aims: Osteoarthritis appears to be one of the most expensive and 
incapacitating diseases in the world, patients experiencing severe 
pain. The aim of the study was to determine the effect of the natu-
ral Rose-Hip on knee osteoarthritis. 
Methods: A group of 58 patients, 15 men and 43 women, aged 
47-78 years with established knee osteoarthritis were studied. Ra-
diographic examination was performed and the pain VAS (Visual 
Analog Scale) scale, the WOMAC (Western Ontario and McMas-
ter Universities) pain questionnaire and the WOMAC stiffness 
questionnaire were used to assess pain intensity and functional 
level in all patients before and 6 months after the administration 
of the natural Rose-Hip. The dose of NSAIDs before and after the 
administration of the natural Rose-Hip was recorded. The natural 
Rose-Hip was administered to all patients at a dose of 2250 mg 
three times daily for a month, and thereafter 1500 mg twice daily 
for 5 months.
Results: In 45 of 58 patients (77.6%) a reduction in pain as as-
sessed by the pain WOMAC questionnaire was observed. In 42 
of 58 patients (72.4%) an improvement in the functional level as 
assessed by the WOMAC stiffness questionnaire was observed. 
Significant improvement in the VAS scale was also found.
Conclusions: The natural Rose-Hip may be used for the manage-
ment of knee osteoarthritis, being thus a useful alternative solu-
tion, especially for patients who may be susceptible to the adverse 
effects of NSAIDs. 
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P902 - EFFICACY EVALUATION OF A HIGHLY PURIFIED 
INTRA-ARTICULAR HYALURONIC ACID OBTAINED  
BY BACTERIAL FERMENTATION VS HYLAN G-F20 IN 
THE TREATMENT OF SYMPTOMATIC KNEE OSTEOAR-
THRITIS: A DOUBLE-BLIND, CONTROLLED,  
RANDOMIZED, PARALLEL-GROUP NON-INFERIORITY 
STUDY
1K Pavelka, et al.
1Institute of Rheumatology, Praha, Czech Republic

Aims: The objective of this study was to demonstrate the non-
inferiority of a highly purified intra-articular hyaluronic acid (ia 
HA) in the symptomatic treatment of knee OA in comparison to 
hylan G-F20.
Methods: This is a prospective, multicenter, randomized, double 
blind (patient and observer blinded), controlled, phase III clinical 
trial of two parallel groups, one receiving the test drug, a highly 
purified ia HA of 800-1200 kDa obtained by bacterial fermenta-
tion, and the other the comparative drug hylan G-F20. The pri-
mary outcome variable was the improvement in mean WOMAC 
index pain subscore (measured on a 0-100 mm VAS scale) from 
baseline to the final visit (week 26), compared between the two 
treatment groups. Included patient were aged between 40 and 
80 years, suffered from primary knee OA, for at least 3 months, 
following the ACR criteria, had a KL radiological grade 2-3, a 
mean WOMAC pain subscore ≥ 40mm and < 80 mm on VAS and 
failed to respond sufficiently (not responders) to analgesics and/
or NSAIDs taken regularly or responders intolerant to the regular 
use of analgesic and/or NSAIDs. The duration of the treatment 
was 2 weeks (3 injections at one-week interval), followed by an 
observation period of 6 months. Control visits were carried out 
at 1, 3 and 6 months. Both patient and the observer (evaluator) 
were blinded with respect to the treatment administrated (dou-
ble-blind), as the evaluator and the injector were different. The 
acceptable margin for non-inferiority was chosen to be 8 mm. 
This non-inferiority margin is less than the minimum clinically 
perceptible difference (10mm) and much lower than the clinically 
important improvement (10 to 20 mm).
Results: 381 patients were randomized. The per protocol analysis 
included 354 patients. There was no significant difference between 
the two treatment groups concerning the baseline characteristics. 
The mean improvement in the ia HA group on the WOMAC pain 
subscore was 33.5 ± 24.6, and 34.5 ± 21.3 in the hylan GF-20 
(mean difference = -1; IC interval -5.8 to 3.8). As the 95% CI is 
above the acceptable margin for non-inferiority chosen, that is 
the value of -8 mm, the non-inferiority of the ia HA versus hylan 
GF-20 is accepted for the primary endpoint. Besides, as the 95% 
CI is within the margins of ±8 mm, the equivalence between the 
ia HA and hylan GF-20 is also demonstrated.
Conclusions: This formulation of highly purified HA has been an 
effective treatment of pain and function in painful knee OA.

Disclosure of Interest: This study was financed by IBSA-Labora-
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