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IMPACT OF DIFFERENT PEEP LEVELS ON REGIONAL COMPLIANCE MEASURED BY
ELECTRICAL IMPEDANCE TOMOGRAPHY

Meier T1, Lüpschen H2, Karsten J1, Grossherr M1, Leibecke T3, Gehring H1, Leonhardt S2

1Anaesthesiology, University Medical Center Schleswig-Holstein, Lübeck, 2Medical Informa-
tion Technology, Helmholtz-Institute RWTH, Aachen, 3Radiology, University Medical Center
Schleswig-Holstein, Lübeck, Germany

INTRODUCTION. To achieve the optimal level of PEEP in ALI/ARDS different concepts are still
discussed. The level of PEEP should maintain recruitment and ventilation should suit the individual
level of lung injury. With the help of electrical impedance tomography (EIT) the regional effect of
ventilation can be monitored at bedside (1). The aim of our study was to investigate the ability of
EIT to detect changes of regional compliance due to an incremental and decremental PEEP trial in
experimental ARDS.

METHODS. After induction of saline lavage induced lung injury in six pigs an automatic stepwise
PEEP trial was performed (10 up to 30/ 30 down to 5 cm H2O). During the PEEP trial subjects were
ventilated pressure controlled (PCV, ∆8 cm H2O, respiratory rate 25, I:E 1:1, FiO2 1.0). Global venti-
latory, hemodynamic and gas exchange parameters were continuously recorded. To investigate regional
ventilation EIT and CT scans were realized simultaneously at a juxtadiaphragmatic thoracic level. Two
non-dependent and two dependent regions of interest were defined in the tomograms. By calculating
the difference of functional EIT images between different PEEP levels regional compliance (∆ VT)
can be displayed. Nonparametric tests were used, p<0.05 was considered statistically significant.

RESULTS. The PEEP trial resulted in an increase of PaO2, tidal volume and inhomogeneous recruit-
ment and derecruitment of regional tidal volumes in all subjects. Augmented PEEP initially increased
regional compliance in the dependent lung areas, compliance started to decrease at a PEEP between
20 up to 25 cm H2O. On the decremental part a significant amount of tidal volume was gained ei-
ther in dependent and non-dependent areas. Decreased regional compliance occurred first in the non
dependent areas at a PEEP level of 15 cm H2O, whereas global tidal volumes still increased.

CONCLUSION. The change in regional compliance due to an incremental / decremental PEEP trial
could be demonstrated by analysis of EIT. Beginning of regional derecrutiment could be displayed
earlier in EIT than in global ventilation parameters. EIT can use as a tool to adapt the PEEP level to
the individual degree of lung injury to maintain recruitment.

REFERENCE(S). (1) Victorino et al. (2004) Am J Respir Crit Care Med 169(7):791-800.

0850
DETECTION OF TIDAL RECRUITMENT BY ELECTRICAL IMPEDANCE TOMO-
GRAPHY IN SALINE LAVAGE LUNG INJURY

Karsten J1, Lüpschen H2, Grossherr M1, Leibecke T3, Gehring H1, Leonhardt S2, Meier T1

1Anaesthesiology, University Medical Center Schleswig-Holstein, Lübeck, 2Medical Informa-
tion Technology, Helmholtz-Institute RWTH, Aachen, 3Radiology, University Medical Center
Schleswig-Holstein, Lübeck, Germany

INTRODUCTION. Lung recruitment and collapse are highly dynamic phenomena that are difficult
to monitor. Arterial oxygenation is the widely used criteria for PEEP titration in clinical practice and
defining lung recruitment at bedside (1). To show if bedside electrical impedance tomography (EIT)
provides a useful tool allowing a better assessment of alveolar recruitment and titration of PEEP, we
compared measurements of tidal recruitment (EIT) with PaO2 and tidal volume changes in saline
lavage induced lung injury.

METHODS. In six pigs ARDS was induced by lung-lavage. A stepwise PEEP trial was performed con-
sisting of 2-minutes steps of tidal ventilation (10-30 cm H2O; 30-5 cm H2O). During the PEEP trial
subjects were ventilated pressure-controlled (PCV, ∆8 mbar, respiratory rate 25, I:E 1:1, FiO2 1.0).
Ventilatory, hemodynamic and gas exchange parameters were continuously recorded. EIT measure-
ments were realized at a juxtadiaphragmatic thoracic level. Off-line we analysed electrical impedance
tomograms by computing the amount of tidal recruitment at each pressure level. Tidal recruitment (∆V
EIT) was defined as the mean increase or decrease in end-expiratory global impedance (Z, mean) per
breath (2). Statistical analysis was done with Wilcoxon test; p<0.05 was considered significant.

RESULTS. Ventilatory parameters clearly showed a recruitment of non-aerated lung areas at the de-
scending part of the pressure ramp. In the incremental part ∆V EIT increased with a peak at PEEP
levels of 20 cm H2O. At PEEP levels of 25 and 20 cm H2O in the decremental part ∆V EIT reached
a steady-state. ∆V EIT decreased significantly at PEEP levels of 15 cm H2O, whereas PaO2 and VT
decreased significantly at 10 and 5 cm H2O.

CONCLUSION. Tidal recruitment measured by dynamic EIT offers a more precize way detecting the
process of recruitment and the beginning of lung collapse. Bedside EIT in contrast to PaO2 provides
continuous information that may be of use in determining the ideal PEEP level in acute lung injury.

REFERENCE(S). (1) Malbouisson L M et al. (2001) Am J Respir Crit Care Med 163:1444-1450. (2)
Downie J M et al. (2004) Am J Respir Crit Care Med 169:957-962.

0851
LUNG ULTRASOUND DETECTION OF LUNG REAERATION IN PATIENTS TREATED
FOR VENTILATOR–ASSOCIATED PNEUMONIA

Bouhemad B1, Liu Z1, Zhang M1, Lu Q1, Rouby J J1

1Réanimation Chirurgicale Pierre Viars, Groupe Hospitalier Pitié Saplêtrière, Paris, France

INTRODUCTION. The goal of this study was to compare lung reaeration measured by CT scan and
by lung echography in patients with bronchopneumonia treated by antimicrobials agents.

METHODS. A spiral thoracic CT scan and a lung echography were performed in 24 patients with
ALI related to bronchopneumonia, at day 1 and day 7. From the thoracic CT scan, volumes of gas
were measured using the software lungview®(1). Lung echography was performed studying 12 re-
gions of interest (ROI) determined using anatomical landmarks (anterior and posterior-axillary lines).
For each ROI, evolution of aeration at lung echography, was scored according to table 1 (with C =
Alveolar consolidation; A2 = Alveolar-interstitial syndrome; A1 = interstitial syndrome and N = nor-
mal aspect). For each patient, a global score of reaeration was calculated adding the 12 scores of each
ROI. Variation of volume of gas measured with CT scan was compared to the global score of reaeration.

TABLE 1.
(1) point (3) points (5) points (-5) points (-3) points (-1) points

A1 to N A2to N C toN N to C N to A2 N to A1
A2 to A1 C to A1 A1 to C A1 to A
C to A2 A2 to C

RESULTS. figures 1 and 2.

CONCLUSION. Lung reaeration can be accurately estimated with lung echography in patients with
bronchopneumonia treated by antibiotics.

REFERENCE(S). (1):Am J Respir Crit Care Med:163;1444-1450.

0852
VIBRATION RESPONSE IMAGING IN CHRONIC OBSTRUCTIVE PULMONARY
DISEASE DURING MECHANICALLY VENTILATION

Rajanala S1, Tay C1, Jean S1, Cinel I1, Cimino M1, Anderson K1, Dellinger P1, Parrillo J1

1Division of Cardiology and Critical Care Medicine, Robertwood Johnson Medical School, Cooper
University Hospital, Camden, United States

INTRODUCTION. Vibration response imaging (VRI) measures vibration response energy generated
from airflow. The role of VRI in mechanically ventilated (MV) patients with chronic obstructive pul-
monary disease (COPD) has not been studied before.

METHODS. VRI studies in ICU patients with COPD were compared with patients with no pulmonary
disease. Twenty patients with COPD were then compared to twenty patients with no known pulmonary
disease. Vibration units (VU) of the images at peak inspiration and expiration were compared. Statisti-
cal analysis was performed with t-test.

RESULTS. In normal lungs, VU during expiration (mean 1483557, stdev13073351) was lower than
that during inspiration (mean 4172171, stdev4857376). In COPD the VU during expiration was
higher (mean 10252516, stdev15752112) than that during inspiration (mean 1682211, stdev 3005613)
(graph 1). p value 0.02

CONCLUSION. The increase in the VU during the expiratory phase in COPD patients may reflect
increased turbulence causing increased vibration energy. In COPD patients there may be increased vi-
bration during expiratory phase due to variability in reginal compliance. Air trapping and auto-PEEP
are other possible mechanisms accounting for the expiratory increase in vibration energy.
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0853
THE PLEURAL EFFUSION IN ALI/ARDS PATIENTS: A CT SCAN STUDY

Chiumello D1, Cressoni M1, Caironi P1, Carlesso E1, Polli F1, Tallarini F1, Terragni S1, Lazzerini M2

1Istituto di Anestesia e Rianimazione, 2U.O. Radiologia, Fondazione IRCCS-Ospedale Maggiore Poli-
clinico, Mangiagalli, Regina Elena di Milano, Milano, Italy

INTRODUCTION. The pleural effusion in patients with ALI/ARDS is a quite common finding. How-
ever, there are only few data which evaluated the presence/amount of pleural effusion and its clinical
consequences. We aimed to compute the amount of pleural effusion and the impairment of gas ex-
change and the severity of lung disease.

METHODS. Patients were studied at PEEP 5, 15 and 45 cmH2O of airway pressure during an end
expiratory pause, by lung spiral CT scan (exposure 120 Kv-250 mA). Gas exchange was measured at
the two PEEP levels. The outline of the lungs and of pleural effusion were manually delineated in each
image by a physician using a dedicated software (Soft-EFilm University of Milan). Lung recruitability
was computed as the fraction of total lung weight which regains inflation from 5 to 45 cmH2O of air-
way pressure. Patients were grouped according to the median value of the amount of pleural effusion.

RESULTS. 68 ALI/ARDS patients mechanically ventilated (age 55±17 yrs, BMI 25±5 Kg/m2,
PaO2/FiO2 200±77, PEEP 11.1±3.0 cmH2O, tidal volume 8.8±1.9 ml/Kg) were enrolled. The
median pleural effusion was 293 ml (range 0-1023 ml).
In table data are presented as mean ± SD.

TABLE 1.
Lower pleural effusion Higher pleural effusion

PaO2 (mmHg) 79±21 80±26
PaCO2 (mmHg) 42±9 41±8
Age (yrs) 50±18 60±15
Lung weight (gr) 1560±515 1441±496
Lung recruitability (%) 13±10 13±13

p<0.05 vs Lower Effusion

CONCLUSION. The presence of pleural effusion was not related to the impairment of gas exchange
and to the amount of lung disease. Older patients presented a higher amount of pleural effusion proba-
bly due to a reduction of lymph drainage.

0854
ANALYSIS OF SIGMOIDAL EQUATIONS TO DESCRIBE THE PULMONARY PRESSURE-
VOLUME CURVE IN ALI AND ARDS

Henzler D1, Orfao S2, Jank G2, Rossaint R1, Putensen C3, Sydow M3, Kuhlen R4

1Anesthesiology, University Hospital RWTH Aachen, 2Mathematics II, RWTH, Aachen, 3McREM In-
vestigators, , 4Surgical Intensive Care, University Hospital RWTH, Aachen, Germany

INTRODUCTION. PV-curves have been used to characterize the mechanical behavior of the respi-
ratory system and to adjust ventilatory settings. The inflation curve has three segmentas, separated by
lower and upper inflection points and an upper asymptote as overdistension increases. Models based on
continuous equations give parameter estimation by fitting to the PV-data. For pathophysiologic evalu-
ation these parameters should have some physiological interpretation based on mathematical charac-
terization. A sigmoidal model equation and asymmetric modification was investigated regarding the
mathematical evidence towards the definition of the conditions under which these models can be used.

METHODS. The PV-curves of 25 patients with ARDS were fitted to the Venegas-equation. Secondly,
the behavior of a modified equation for use in asymmetric data was studied followed by a mathematical
analysis about some analytical properties of this equation, to get information about the asymptotes and
to establish conditions for stability.

RESULTS. Although the value of R2 was always >99% in fitting the Venegas equation, there is no
visual evidence that a sigmoidal shaped function will fit the data properly (Fig.1, plot of residuals vs.
pressure). In the 5-parameter asymmetric model, we could not obtain directly the values for LIP and
UIP since there is no general expression from the zeros of the third derivative as would be necessary.
The values of R2 remained unchanged and the distribution of residuals had exactly the same struc-
ture as with the symmetric model, but, despite of convergence, not all the functions had the expected
asymptotic behavior (Fig2).

CONCLUSION. The Venegas model lacks of systematic bias despite good fit, and there is no advan-
tage in increasing the number of parameters to 5 to model asymmetric data.

REFERENCE(S). Venegas et al. JAP 1998;84:389-95.

0855
INFLUENCE OF INTRA-ABDOMINAL HYPERTENSION ON RESPIRATORY SYSTEM
DYNAMICS IN THE PIG

Wauters J1, Claus P2, Brosens N1, Malbrain M3, Wilmer A1

1Medical Intensive Care Unit, 2Cardiac Imaging, UZ Gasthuisberg, Leuven, 3Medical Intensive Care
Unit, Campus Stuivenberg, Ziekenhuisnetwerk, Antwerpen, Belgium

INTRODUCTION. Intra-abdominal hypertension (IAH) reduces respiratory system compliance (Crs)
through elevation of the diaphragm. To be able to partitionate the effects of IAH on Crs, pleural pres-
sure must be assessed. We used a porcine model of IAH to study the effect of IAH on chest wall
compliance (Ccw) and lung compliance (Cl).

METHODS. In 9 anesthetized pigs (46±3kg), ventilated with constant tidal volume (TV=9ml/kg)
and 5 cmH2O PEEP, intra-abdominal pressure (IAP) was build-up from baseline (6 mmHg) to 30
mmHg and then released again to baseline. An air-filled balloon catheter was inserted in the lower oe-
sophageal third to assess end-expiratory (Peso, ee) and end-inspiratory pressure (Peso, ei). Plateau pres-
sure (Pplat) was measured on the ventilator. Respiratory compliances were calculated: Crs=TV/(Pplat-
PEEP), Ccw=TV*0.75/(Peso, ei–Peso, ee) and Cl=TV/((Pplat-PEEP)–((Peso, ei–Peso, ee)/0.75)). Ex-
travascular lung water index (EVLWI) was assessed by transpulmonary thermodilution (PICCO, Pul-
sion).

RESULTS. Ccw decreased steeply with increasing IAP, resulting in a decreased Crs (a=p<0.008 vs.
baseline, b=p<0.01 vs. IAP=30). Cl did not change significantly, neither did the EVLWI (14±2ml/kg).

CONCLUSION. IAH results in decreased Crs, almost exclusively due to a decrease in Ccw because
of IAP-induced diaphragmatical stiffness. Cl remained constant in parallel with EVLWI, suggesting
no acute alveolar edema formation.

0856
STATIC AND DYNAMIC COMPONENTS OF ESOPHAGEAL AND CVP DURING
INTRA-ABDOMINAL HYPERTENSION

Valenza F1, Chevallard G1, Porro G A1, Gattinoni L1

1Istituto di Anestesia e Rianimazione, Fondazione Policlinico Ospedale Maggiore, Mangiagalli e
Regina Elena - IRCCS, Milano, Italy

INTRODUCTION. Aim of our study was to investigate the effects of intra-abdominal hypertension
(IAH) on esophageal and central venous pressure taking into consideration the different values ob-
tained at end-expiration (i.e. in static conditions) and during tidal volume delivery (i.e. in dynamic
conditions).

METHODS. Prospective, randomised and controlled trial was performed on a total of 6 female pigs
(weight 18.7 ± 2.4 Kg) and 15 Sprague Dawley male rats (weight 293 ± 29 g). During anaesthesia
and paralysis animals’ abdomens were inflated with helium to generate intra-abdominal hypertension.
Direct measurements of abdominal pressure were obtained through intra-peritoneal catheters. In the
pig model esophageal and central venous pressure were continuously measured while inflating the
abdomen together with invasive hemodynamic assessment. In the rat model abdomen was inflated af-
ter the random application of three levels of positive end-expiratory pressure (ZEEP, PEEP3, PEEP8)
while measuring esophageal pressure. Data are shown as mean ± SD.

RESULTS. At end-expiration (i.e. in static conditions) esophageal pressures were similar before and
after abdominal inflation (P=0.177). On the contrary, the dynamic component significantly rose after
IAH: from 3.2 ± 0.7 cmH2O to 10.0 ± 2.3 (P<0.001) and was highly correlated with peritoneal pres-
sure (linear regression, R2=0.708, P<0.001). Static central venous pressure rose with IAH from 4.1
± 1.5 cmH2O to 6.7 ± 1.8 (P=0.043), more so the dynamic component (from 2.9 ± 0.8 cmH2O to
9.3 ± 3.1, P=0.02). Dynamic changes of esophageal pressures correlated with dynamic changes of
central venous pressure (linear regression: r2=0.679, P<0.001). PEEP significantly influenced static
esophageal pressure during IAH: 1.8 ± 1.4 cmH2O and 6.3 ± 1.5 at ZEEP and PEEP8, respectively
(P=0.002), but not dynamic pressures.

CONCLUSION. Dynamic changes of esophageal pressure occur when rising intra-abdominal pres-
sure, while end-expiratory pressure is affected by high PEEP levels. Changes in central venous pressure
reflect esophageal pressure.

Grant acknowledgement. Fondazione Policlinico, Osp. Maggiore, Mangiagalli, Regina Elena-IRCCS
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0857
EFFECTS ON RESPIRATORY MECHANICS OF BRONCHOALVEOLAR LAVAGE IN
MECHANICALLY VENTILATED PATIENTS

Estella Garcia A1, Gil Cano A1, Monge Garcia I1, Sainz de Baranda A1

1Intensive Care Unit, Hospital de Jerez, Jerez, Spain

INTRODUCTION. The effects of bronchoalveolar lavage (BAL) on respiratory mechanics have been
scarcely studied, and non uniform findings have been reported.

METHODS. OBJECTIVE: 1) To investigate the effects of BAL on respiratory mechanics in mechani-
cally ventilated patients with suspected pneumonia and, 2) to find out whether these effects are related
to the extension of radiographic infiltrate and preceding respiratory mechanics measurements.
58 critically ill patients undergoing mechanical ventilation were included. BAL was performed with
150 ml of sterile isotonic saline in 3 aliquots of 50 ml. Respiratory mechanics (static compliance and
airway resistance) was measured by using the rapid airway occlusion technique immediately before
and after the BAL and 90 minutes later. Heart rate, arterial blood pressure and body temperature were
recorded continuously in all patients.
Patients were classified according to the presence of unilateral or bilateral infiltrates.

RESULTS. Following the BAL, compliance of the respiratory system (Crs) decreased from 50.9 ±
36.1 to 35.6 ± 14.8 ml/cm H2O (p<0.01) and airway resistance increased from 16.2 ± 7.6 to 18.1
± 11.3 cm H2O/L/seg (p< 0.05); 90 minutes later, both parameters have returned to pre-BAL values
(p:ns). Patients who showed > 20% decrease in Crs had higher pre-BAL Crs than patients with less
severe decrease (55.8 ± 20.1 vs 36.9 ± 14.1; p<0.001). On the contrary, neither pre-BAL airway re-
sistance nor the extension of the radiographic infiltrates were related with the changes in respiratory
mechanics.

CONCLUSION. 1.-BAL in mechanically ventilated patients can lead to a significant but transitory
deterioration on pulmonary mechanics characterized by a decrease in Crs and an increase in airway
resistance.
2.-Patients with better initial Crs showed the more severe affectation.

0858
STATIC PRESSURE VOLUME CURVES AND BODY POSTURE IN SEVERE CHRONIC
BRONCHITIS

Mentzelopoulos S D1, Zakynthinos S G1

1Intensive Care Medicine, Evaggelismos General Hospital, Athens, Greece

INTRODUCTION. Previously demonstrated pronation-effects [1] might be maximized in severely
hyperinflated chronic bronchitis patients. We sought to elucidate underlying mechanisms and to deter-
mine whether pronation effects are reflected by postural changes in the characteristics of inspiratory
pressure volume curves.

METHODS. Sixteen mechanically ventilated (for 16-36 h) patients with chronic bronchitis exacerba-
tion were studied in preprone semirecumbent, prone, and postprone semirecumbent postures. Respira-
tory system intrinsic positive end-expiratory pressure (PEEPi, rs) exceeded 12 cm H2O. Respiratory
system, lung, and chest wall pressure volume curves were constructed from functional residual capac-
ity. Hemodynamics, respiratory mechanics, gas-exchange, and lung volumes were determined at zero
external PEEP.

RESULTS. End-expiratory lung volume always exceeded opening volume. Prone position versus pre-
prone semirecumbent resulted in 20% reduced pressure at the lower inflection point (LIP) and 17%
increased volume at the upper inflection point (UIP) of the lung pressure volume curve (both P < 0.05).
Prone positioning also reduced airway and additional lung resistance, increased lung compliance, and
reduced lung volumes and PEEPi, rs. In the prone position, oxygenation was improved {PaO2/inspired
O2 fraction rose from 198 ± 5 to 382 ± 9 mm Hg (mean ± SEM), P < 0.05}, and PaCO2 was reduced
{from 52.2 ± 0.8 to 43.5 ± 0.7 mm Hg, P < 0.05}. In multiple linear regression analysis, postural
decreases in PEEPi, rs and additional lung resistance independently predicted postural decreases in
the LIP pressure of the lung pressure volume curve and PaCO2, respectively (r2 = 0.93 and 0.83,
respectively, both P < 0.001).

CONCLUSION. In severely hyperinflated patients, pronation reduces the LIP pressure and increases
the UIP volume of the lung pressure volume curve. Pronation effects on ventilation homogeneity (re-
flected by additional lung resistance) and PaCO2 are maximized, thus implying that pronation can be
useful during early controlled ventilation.

REFERENCE(S). 1. Mentzelopoulos S D, Roussos C, Zakynthinos S G. Eur Respir J 2005; 25: 259-
268.

0859
GENERATION OF A SINGLE PULMONARY PRESSURE-VOLUME CURVE DOES NOT
DURABLY AFFECT OXYGENATION IN ARDS

Roch A1, Forel J1, Demory D1, Arnal J1, Donati S1, Gainnier M1, Papazian L1

1Medical intensive care unit, Hopital sainte marguerite, marseille, France

INTRODUCTION. During a study protocol, performing a static pressure-volume (PV) measurement
could durably affect oxygenation and could therefore interfere with the early evaluation of a therapeu-
tic intervention performed just after PV measurement. The aim of the present study was to investigate
the time-effects on gas exchange and hemodynamics of a single static PV measurement by a super
syringe and by the constant-flow method in ARDS patients.

METHODS. We performed a prospective, randomized and controlled interventional study in an in-
tensive care. Seventeen patients with early ARDS ventilated with a tidal volume of 6.9±1.0 ml/kg, a
plateau pressure of 27±7 cmH20 and a PEEP of 10 cmH20 were submitted to three successive one-
hour periods in a randomized order: following a PV curve using a 2-liter syringe (PVSS, insufflated
volume = 1824±381 ml, plateau pressure = 46±9 cmH2O), following a PV curve using the constant-
flow method on the ventilator (PVCF, insufflated volume = 1120±115 ml in ZEEP after 20 sec of
expiratory pause, plateau pressure = 46±11 cmH2O) and during a control period. The maximal airway
pressure allowed during PV measurement was 60 cmH2O. PEEP was set on 10 cmH2O immediately
after PV measurement. PaO2, PaCO2 and mean arterial pressure were recorded each minute.

RESULTS. PV measurement did not significantly affect PaO2, PaCO2, mean arterial pressure and
lung mechanics. Two patients presented a sustained increase in PaO2>20% after PVCF (> 60 min).
Two patients presented a decrease in PaO2>20% after PVSS, which was sustained in one. These latter
patients had an upper inflection point identified on the PV curve. After PVSS, PaCO2 increased by
more than 10 mmHg in 2 patients and returned to baseline values after 15 min. One patient presented
a decrease in mean arterial pressure > 10 mmHg for less than 5 min after PVSS and one patient after
PVCF.

CONCLUSION. Evaluation of the effects of a strategy aiming at improving oxygenation can be reli-
ably recorded early after a single PV measurement which is not followed by a change of PEEP level.
PV measurement by the constant-flow method improves oxygenation in a limited number of patients.

0860
LUNG MECHANICS OF A SOLITARY LOBAR ATELECTASIS

Koefoed-Nielsen J1, Kjærsgaard Hansen L2, Sloth E3, Nielsen J4, Larsson A2

1Intensive Care, Aarhus University Hospitals, Aalborg, 2Intensive Care, Aarhus University Hospitals,
Aalborg, 3Intensive Care, Aarhus University Hospitals, Aarhus, 4Anesthesiology and Intensive Care,
Gentofte University Hospital, Hellerup, Denmark

INTRODUCTION. The mechanics of a lobar atelectasis has not been thoroughly studied due to lack
of a suitable model. We have developed a model of dense lobar collapse [1] in which we studied the
mechanics of, 1) the whole lung before and after atelectasis formation, 2) the non-atelectatic lung
after atelectasis formation and, 3) the lobar atelectasis. We were interested whether lower inflection
point (LIP) indicate the beginning of recruitment and upper inflexion point (UIP) indicate the end of
recruitment.

METHODS. In 6 anesthestized and ventilated pigs, a bronchial blocker (BB) was inserted in the right
lower lobe, the BB-cuff was inflated and the air of the isolated lobe exsufflated. The lobe was selectively
lavaged with saline. Functional residual capacity (FRC) was obtained before atelectasis formation as
well as the pressure-volume (PV) relations of the respiratory system, chest wall, and lungs were deter-
mined (slow intermittently occluded insufflation up to an airway pressure of 40 cmH2O followed by
exsufflation to 0 airway pressure). After establishing the atelectasis, FRC and the PV-relations were
obtained with the BB-cuff insufflated (in the non-lavaged, non-atelectatic part of the lungs) or with the
BB-cuff exsufflated (the whole lung including the atelectasis). In addition, a slow intermittent insuffla-
tion was done selectively in the atelectasis.

RESULTS. The inspiratory PV-loop of the whole lung after the atelectasis formation followed the
non-lavaged part of the lungs up to about 15 cmH2O transpulmonary pressure, where a steep increase
in slope occurred (i.e. LIP) and this increased inclination of the slope continued up to about 25 cmH2O
where slope decreased (i.e. UIP) and joined the PV-curve of the whole lung obtained before the atelec-
tasis formation. The expiratory parts of the slope the lungs before and after atelectasis formation were
almost identical. The slope obtained from the isolated atelectasis where horizontal to a LIP at 10 to 15
H2O where it became almost vertical.

CONCLUSION. This study supports the considerations that LIP indicates the pressure where an at-
electasis starts to recruit and UIP the pressure where the recruitment of an atelectasis is complete.

REFERENCE(S). 1. Kjærsgaard Hansen L et al. Anesth Analg 2006;102; in press.

Grant acknowledgement. Danish Medical Research Council (22-03-0299, 22-04-0420) and The Clin-
ical Institute, Aarhus University (100301).
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0861
EFFICIENCY ASSESSMENT OF COMBINATION EFFERENT THERAPY FOR THE
PATIENTS WITH MOFS

Alexandrova I V1, Rey S I1, Pervakova E I1, Marchenkova L V1, Berdnikov G A1

1Treatment of acute endotoxicosis, RD of Emergency medical care named after N.V. Sklifosovsky,
Moscow, Russian Federation

INTRODUCTION. Purpose: To assess the influence of regimes of renal replacement therapy (RRT)
rendered to the patients with MOFS.

METHODS. 40 patients (32 males and 8 females) were examined, average age is 38.7 years; all were
treated at R&D ER named after N.V. Sklifosovsky in 2004-2005. Reasons – MOFS: 14 patients had
severe acute pancreatitis, 11 – heavy multitrauma, 5 – acute mediastinitis, 4 – obstetrics pathology, 2 –
severe pneumonia, 1 - cholecystitis, 1 – drug disease and 2 – heavy vascular pathology with gangrene
of legs. 26 patients had sepsis. Estimation of ARF according to RIFLE criteria: 8 patients had R crite-
rion, 6 – I criterion, 26 –F. The efferent therapy was rendered to all the patients: CVVH, CVVHD or
their combination (1st group) to 20 patients, combination of intermittent HD and CVVH or CVVHD
(2nd group) to 16 patients, HD in intermittent regime (3rd group) to 4 patients. The influence of re-
nal replacement therapy (RRT) regimes on survival was assessed with the help of Cox’s F test. The
following values were used as interdependent variables: treatment duration, volume and velocity of
introduction of replacement solution (VRS), volume and velocity of introduction of dialyzing solution,
volume of ultrafiltrate. Influence of RRT regimes on the ARF severity was estimated by MANOVA.

RESULTS. While estimating the CCR regimes the sure influence of velocity of the replacement so-
lution on mortality in case of CVVH was found out in both 1st and 2nd groups. As a result of data
analysis the sure influence of VRS CVVH on the time of normalization of the concentration function
of kidney (NCFK) was noted. (B=-3.99*10E-02, p=0.029) and duration of oligoanuria (B=-6.36*10E-
03, p=0.039. In spite of the fact that intensity and duration of kidney malfunction in the 1st and 2nd
groups differed greatly, there are no significant differences in mortality.

CONCLUSION. Velocity of introduction of the replacement solution in CVVH is a sure factor that
influences mortality, time of kidney functional recovery. There is no significant difference in mortality
in CVVH, CVVHD treatment in comparison with information on their combination with intermittent
HD.

0862
MORTALITY OF SEPTIC SHOCK PTS WITH ACUTE RENAL DYSFUNCTION REQUIR-
ING RRT: A MATTER OF DIALYSIS DOSE?

Monti G1, Casella G1, Terzi V1, Pulici M1, Ranghetti E1, Molene V1, Vesconi S1

1Intensive Care Unit, A.O. Niguarda Ca’ Granda, Milan, Italy

INTRODUCTION. Recent literature data suggest a correlation between mortality and morbidity and
Renal Replacement Therapy (RRT) dialysis dose in acute renal dysfunction (ARD). The authors eval-
uate the impact of Post-dilution Continuous Veno-Venous Hemofiltration (CVVH) dialysis dose on
mortality and recovery of acute renal dysfunction (ARD) in Septic Shock (SS) Pts at 15 days after
stopping RRT.

METHODS. A retrospective study on PTS with SS-ARD-RRT over a 4-yr period (2001-2005) in a
8-bed ICU. ARD was defined on RIFLE criteria according to GFR/creatinine or urine output. Renal
function recovery (RFR) was assessed by dialysis dependence at 15 days after stopping RRT. Data are
presented as number or percentage and evaluated with T Student Test and variance analysis.

RESULTS. During the study period 39 PTS with SS and ARD requiring CVVH were evaluated. The
mean age was 60.76±14.4yrs, M:F=27:12. SAPS II and SOFA score were respectively of 55.2±15
and 12.89±2.8. At the start of CVVH (T0) all PTS were mechanically ventilated and treated with va-
sopressors (mean NE, EPI and DOPA were 0.67±0.49, 0.12±0.2 and 1.5±2.6γ /Kg/min). PTS were
assigned to RIFLE categories: R=3, I=8, F=26, ESRD=2. T0 mean creatinine level was 4.2±2.2mg/dl
and diuresis was 31±35ml/h. The authors compared PTS treated with CVVH mean ultrafiltration rate
(UF)<25ml/kg/h (n=21, groupA) with UF>25ml/Kg/h (n=18, groupB). Both groups of PTS were sim-
ilar for age, severity scores, hemodynamic profile, LOS, VAM days, creatinine level and urine output
at TO (p>0.05). Groups were significantly different for the percentage of Failure PTS: 76% in group
A, 55% in group B. (Table 1).

TABLE 1.
GROUP A (n=21) GROUP B (n=18) p value ALL PTS

MeanUF rate (ml/Kg/h) 19.69±3.97 30.1±5.67 p<0.05 24.5±7.1
Days of CVVH 8±5.8 9.4±10.9 NS 8.7±8.5
RFR in survivors 66% 87% p<0.05 78%
15 days mortality % 43% 11% p<0.05 28%

CONCLUSION. This is the first literature report on dialysis dose in conventional CVVH in PTS with
severe SS and ARD. These data suggest that a higher RRT dialysis dose (>25ml/kg/h) seems to have
a positive impact on survival and probably on renal recovery in ARD severe SS PTS.

0863
INTEREST OF “PULSE” HIGH VOLUME HEMOFILTRATION (PHVHF) IN SEPTICK
SHOCK

Merson L1, Joannes-boyau O2, Honoré P3, Fleureau C2, Rozé H2, Janvier G2

1Emergency critical care department, University hospital of Bordeaux, Pellegrin Hospital, Bordeaux,
2 Anesthesiology and critical care Department II, University Hospital of Bordeaux, MHL, Haut-
Lèvéque Hospital, Pessac, France, 3Acute Medicine Department, St-Pierre Para-University Hospital,
Ottignies-Louvain-La-Neuve, Belgium

INTRODUCTION. The purpose of this study was to evaluate the effect of PHVHF on hemodynamics
and outcome in patients with septic shock. The primary end point was the mortality at 28 days, sec-
ondary was hemodynamic and organ failure evolutions and at last the comparison with previous studies
(1,2)

METHODS. Prospective study in two centers (France and Belgium) in which 38 patients with septic
shock were included. All patients were treated by PHVHF with ultrafiltration rate of 100 ml.kg-1.h-
1 for 4 hours and 35 ml.kg-1.h-1 the next 20 hours. Changes in hemodynamic variables and doses
of norepinephrine required were measured regularly and the biological parameters were tracked daily
and all data were analyzed using ANOVA for repeated measurements. Patients were defined as hemo-
dynamic responders if catecholamine doses required decreased more than 50% with hemodynamic
improvement. Comparison between expected versus observed mortality was made by a CHI2 test.

RESULTS. The mean SAPS II was 65 and mean age was 60 years. The global observed mortality
was 50% versus an expected mortality of 77% (p<0.05). Twenty three patients were hemodynamical
responders with a mortality of 17% and fifteen were not and all died. Responders and non-responders
characteristics (SAPSII, age, organ failure. . . ) were comparable at the beginning, excepted the weight,
because the responders were significantly lower in body weight (70 versus 85 kg). All the parameters
(hemodynamic and biologic) improved in the responders group while non-responders had more hepatic
failure.

CONCLUSION. Observed mortality was significantly better than the expected one. Hemodynamic
improvement has a good prognostic value in term of survival. The weight is an important parameter,
not only for the hemofiltration dose adaptation but perhaps also for the specific inflammatory status in
the overweight population which could explain the hemodynamic response difference. In the previous
study (2), all the patients were responders with HVHF (50 ml.kg-1.h-1) maintained during 96 hours in
comparison with this study and the old one (1) where some patients were also non responders.

REFERENCE(S). 1. Honore PM, et al. Crit Care Med 2000;28:3581-7.
2. Joannes-Boyau O, et al. Asaio J 2004;50:102-9.

0864
HEMOPERFUSION WITH POLYMYXIN-B CARTRIDGE PROTECTS FROM SEPSIS-
RELATED ACUTE KIDNEY INJURY

Pasero D1, Cantaluppi V2, Assenzio B1, Puntorieri V1, Mascia L1, Ranieri V1

1Anaesthesia, 2Nefro-Urology, University of Turin, Turin, Italy

INTRODUCTION. Recent studies suggested the key role of apoptosis in the pathogenesis of sepsis-
related Acute Kidney Injury (AKI); a direct toxic effect of inflammatory mediators and LPS on proxi-
mal tubular epithelial cell (PTEC) has been demonstrated. The aim of this study was to investigate the
effects of hemoperfusion with Polymyxin-B (PMX-B) cartridge on pro-apoptotic activity of plasma
from severe septic patients on cultured PTEC.

METHODS. Patients with suspected GRAM- infection and at least three SIRS criteria and one organ
failure (Marshall score) were randomly assigned to two different treatments: a first group (TREAT-
MENT) underwent two hemoperfusion treatments with PMX-B for 2 h, at time 0 and after 24 h, a
second group (CONTROL) underwent all standard treatments, according to the Surviving Sepsis Cam-
paign guidelines. Apache II score was calculated in all patients. SOFA and ADQI-RIFLE score were
evaluated at the beginning of the study and after 72 h. Plasma from patients was collected at time 0,
after 24 and 72 h in both groups. At the same times serum creatinine, hourly diuresis, tubular enzymes
and proteinuria were measured. Immortalized PTEC cultures were stimulated with plasma derived from
both groups. Proliferation and apoptosis were evaluated by XTT and TUNEL assays, respectively. In
addition, the modulation of Fas and Fas-Ligand expressions and Caspase-3, -8 and -9 activities were
studied. Plasma from normal volunteer was used as negative control. Clinical management was stan-
dardized by protocols in both groups

RESULTS. Ten consecutive patients were enrolled. After 72 h, SOFA was significantly reduced in the
TREATMENT (N = 5) as compared to the CONTROL (N= 5) group (p<0.05). There was a reduction
in plasma creatinine for treated group and an increase for the control, although both were not signifi-
cant. Incubation with plasma derived from TREATMENT at time 0 and from CONTROL at time 0 and
72 h showed a significant increase of PTEC apoptosis in comparison to plasma of healthy volunteers
(p<0.005). In contrast, the number of apoptotic PTEC was significantly reduced after incubation with
plasma collected at the end of PMX-B treatments (24 h) and after 72 h (p<0.001). The reduction of
PTEC apoptosis was confirmed by decreased caspases activities and by down-regulation of Fas. These
phenomena were associated to a significant decrease of Pto/Cro (Proteinuria/ Creatininuria ratio) and
of urine levels of tubular enzymes

CONCLUSION. Our data support the hypothesis that hemoperfusion with PMX-B cartridge protects
from sepsis-related AKI by reducing the pro-apoptotic activity on PTEC.
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0865
TREATMENT OF SEPTIC PATIENTS WITH A NOVEL ENDOTOXIN ADSORBER COL-
UMN. RESULTS OF A PILOT STUDY

Umgelter A1, Reindl W1, Huber W1, Lutz J2, Frank H2, Heemann U2

1II. Medizinische Klinik, 2Abteilung für Nephrologie, II. Medizinische Klinik, Klinikum rechts der Isar
der Technischen Universität München, München, Germany

INTRODUCTION. Endotoxemia leading to endothelial activation and loss of vascular resistance by
increased production of nitric oxide is an important factor in the development of distributive shock
and multiorgan failure in septic patients. The removal of endotoxin from the circulation has thus been
advocated as a treatment option in sepsis. We report the results of a pilot study on the first application
of a novel Endotoxin adsorption column (ET-Adsorber, Gambro, Sweden) in septic patients.

METHODS. Patients were included if they met the following criteria: 2 or more SIRS criteria, a
plasma-endotoxin concentration of 0.1 EU/ml in the chromogenic Limulus Amebocyte Lysate (LAL)
test, a clinical indication for the placement of a dialysis catheter. Clinical and laboratory data were
recorded at least once daily, haemodynamic data were obtained by transpulmonary thermodilution
(PiCCO, Pulsion Medical Systems, Munich). Values before and after treatment sessions were com-
pared. During treatment, plasma is pumped through the adsorption column made of a hydrophilic vinyl
copolymer modified with an arginine ligand after being separated from blood in a plasma filter, and
then returned to the blood stream. Five treatments per patient were performed on consecutive days.

RESULTS. Ten consecutive patients were included (8m, 2f, age 56.2 ± 10.7 years). Sepsis resulted
from nosocomial pneumonia (n=3), spontaneous bacterial peritonitis (n=2), peritonitis (n=2), liver ab-
scess, soft-tissue infection and an unknown source in one case each. Initial APACHE II score was 29.7
± 8.7, mean SOFA score before the first treatment was 14.5 ± 4.5. Plasma-endotoxin before the first
treatment had a median of 0.70 EU/ml (range: 0.11 – 2.4). Hospital mortality was 40%. 49 treatment
sessions were performed. Mean arterial pressure increased from 80.76 ± 15.7 mmHg to 88.16 ± 16.7
mmHg while noradrenaline could be reduced from 4.0 (0 – 29)µg/min to 2.2 (0-29)µg/min. There was
an increase in Global Enddiastolic Volume from 744.6 mL m-2 to 784 mL m-2. Changes in Cardiac
Index (CI), Systemic Vascular Resistance Index (SVRI) were not significant. There were no complica-
tions attributable to endotoxin adsorption. One patient had a hypertensive reaction that subsided after
cessation of the adsorption treatment.

CONCLUSION. In septic patients during endotoxin adsorption the dose of vasopressors could be sig-
nificantly reduced while MAP levels increased suggesting an improved vasotonus. A randomized trial
investigating this treatment option in patients with sepsis is warranted.

Grant acknowledgement. This study was supported by Gambro Germany.

0866
RELATIVE ADRENAL INSUFFICIENCY IN CIRRHOSIS WITH SEPTIC SHOCK.
EFFECTS OF TREATMENT ON SURVIVAL

Fernández J1, Escorsell A1, Zabalza M1, Navasa M1, Mas A1, Arroyo V1

1ICU- Liver Unit, ICMDM, Hospital Clı́nic, Barcelona, Spain

INTRODUCTION. Relative adrenal insufficiency is defined as an abnormal adrenal response to stress
(basal cortisol levels < 15 µg/dL and/or an increase < 9 µg/dL after corticotropin stimulation). In non-
cirrhotic patients with septic shock its incidence is about 10-40%. However, there are no data in cir-
rhosis. This study was aimed to determine the incidence of relative adrenal insufficiency in cirrhotic
patients with septic shock and to evaluate the effects of treatment on survival.

METHODS. Prospective, non-comparative study in a consecutive series of cirrhotic patients with sep-
tic shock. Determination of cortisol levels at baseline and one hour after corticotropin stimulation (250
µg) in the first 72h of ICU admission. Administration of intravenous hydrocortisone in those patients
with abnormal adrenal response.

RESULTS. Twenty-five patients were included (Child A/B/C: 0/6/19). The incidence of adrenal in-
sufficiency in the total series was 68% (17 patients). Adrenal dysfunction was extremely frequent in
patients with severe liver failure (Child C: 84% vs. Child B: 17%, p=0.006). No other significant
differences were observed in the baseline characteristics between patients with and without adrenal
insufficiency. Intensive care unit and hospital mortality rates were 24% and 28%, respectively. This
mortality rate significantly differs from that observed in a previous series from our group which in-
cluded 48 cirrhotic patients with septic shock with similar clinical characteristics in whom adrenal
insufficiency was not investigated (71%, p=0.001).

CONCLUSION. Relative adrenal insufficiency is extremely frequent in cirrhotic patients with severe
liver failure and septic shock. Treatment with hydrocortisone seems to improve survival in these pa-
tients.

0867
STEROIDS EFFECT ON HEART RATE (HR) AND BLOOD PRESSURE (BP) VARIABILITY

Aboab J1, Polito A1, Sharshar T1, Orlikovski D1, Annane D1

1Service de réanimation, Hôpital Raymond Poincaré, Garches, France

INTRODUCTION. Septic shock is associated with impairment of the sympathovagal balance (SVB)
that may contribute to circulatory failure. We assessed HR, SBP and DBP variability in septic shock
patients with and without adrenal failure (AF) and also hydrocortisone (HSHC) effect on spectral com-
ponents in patients with AF.

METHODS. Finger BP and pulse intervals were measured using a finger photo plethysmography over
30 minutes (Finapres 2300, Ohmeda, Trappes, France). Spectral analysis of HR, SBP and DBP were
performed with using FFT (1) to determine their low (LF) and high (HF) frequency components. LFnu
and HFnu corresponded to normalised LF and HF. For each signal, LF reflects sympathetic modula-
tion. For HR, HF and LF/HF ratio reflect vagal activity and SVB, respectively. AF was defined upon
plasma cortisol level before and after Corticotropin test. Group 1 included 47 patients with and without
AF. Group 2 included 23 patients with AF who were randomly treated with HSHC or placebo. Mea-
surements were done at onset of septic shock. In Group 2, spectral analysis were also done 7 days later.
Difference were tested with Mann-whitney test.

RESULTS. Baseline characteristics did not differ between patients with and without AF and those
treated or not with HSHC.

TABLE 1.
LFnu components according to the presence of AF

Adrenal Failure (n=29) No Adrenal Failure (n=18) p

LFnu-HR 0.14±0.07 0.2±0.10 0.01
LFnu-SBP 0.16±0.05 0.21±0.07 0.01
LFnu-DBP 0.027± 0.05 0.14± 0.12 0.0003

TABLE 2.
Effect of HSHC on LF components

HSHC (n=10) No HSHC (n=13) p

∆LF/HF 1.52±2.60 0.46±2.24 0.009
∆LFnuDBP 0.005±0.01 -0.005±0.06 0.02

CONCLUSION. This study suggests that sympathetic activity is altered in septic shock with AF and
that is improved by HSHC.

REFERENCE(S). 1- Elghozi. 1991. J. Cardiovasc. Pharmacol.
2- Akselrod. 1981. Science.

0868
PLASMA VOLUME EXPANSION INDUCED BY HES130/0.4 IS SIMILAR IN SEPTIC AND
NON SEPTIC PATIENTS

Meyer P1, Pernet P2, Hejblum G3, Baudel J1, Maury E1, Offenstadt G1, Guidet B1

1Medical Intensive Care Unit, 2Service de biochimie A, Saint-Antoine Hospital, 3INSERM UMR S
U707, Faculté de médecine Saint-Antoine, Paris, France

INTRODUCTION. In order to assess the ability of the HES 130/0.4 to remain in the intravascular
space in case of capillary leak associated to sepsis, we compared the hemodilution induced by an HES
130/0.4 infusion in two groups of patients requiring fluid therapy: a septic group (SG) and a non septic
group (NSG). We evaluated the variation of hematocrit, albuminemia and protidemia over a period of
8 hours after infusion.

METHODS. This is a prospective study conducted in an ICU of a tertiary teaching hospital.
Inclusion was realized during the last fluid administration. The patients received 500 mL of 6% HES
130/0.4 over a 15 mn period. Thereafter no more fluid was administered for the next 8 hours. Hemat-
ocrit, albuminemia and protidemia analysis were performed before infusion (H0) and 1 (H1), 2 (H2), 3
(H3), 4 (H4) and 8 (H8) hours thereafter. Additional blood sample were collected for 2 septic patients
and 2 non septic patients for starches plasma dosage and in vivo molecular weight assessment one,
four and eight hours after infusion.

RESULTS. Twelve patients were included in each group. In both group the H1 values were always sig-
nificantly lower than H0 values for all three hemodilution markers. The H3 and H1 values were never
significantly different suggesting that even in septic patients, HES may remain within the intravascular
space. The comparisons between SG and NSG were not significant whatever the marker considered.
The dosages of HES performed in four patients showed a persistence of HES over the period of the
study.

CONCLUSION. Our study provides evidence of starches-induced haemodilution in septic patients.
The immediate effect of 500 mL of 6% HES (130/0.4) was similar to the effect observed in non-
septic patients requiring volume expansion. The duration effect of a single infusion of HES 130/0.4
is observed for at least three hours in septic and non septic patients. We could demonstrate that this
haemodilution effect was related to the presence of starches within the vascular space.
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0869
INFLUENCE OF DIFFERENT STRATEGIES OF VOLUME REPLACEMENT ON THE
ACTIVITY OF METALLOPROTEINASES - 9

Volta C A1, Alvisi V1, Campi M1, Maramgoni E1, Manfrinato M C2, Dallocchio F2, Bellini T2,
Alvisi R1

1Surgical, Anesthesiological and Radiological Science„ Section of Anesthesia and Intensive Care,
2Biochemistry and Molecular Biology, University of Ferrara, Ferrara, Italy

INTRODUCTION. Excessive production of matrix metalloproteinases, such as MMP-9, is linked to
tissue damage, degenerative inflammatory disorders and anastomotic leakage after large bowel surgery.
The aim of this study was to verify whether different strategies of fluids administration can reduce the
MMP-9 expression.

METHODS. 1) In vitro experiment: we tested the hypothesis of a direct inhibition of MMP9 by the
fluids used perioperatively, i.e. Ringer’s lactate (RL), poligeline (E), and Iow-molecular Hydroxyethyl-
starch (HES); 2) In vivo experiment: 36 consecutive patients undergoing colon surgery were random-
ized to receive either RL, E or HES. MMP-9 and tissue inhibitor of metalloproteinases (TIMP-1) were
measured immediately after anesthesia induction (T0), whithin one hour (T1) and 72 hours (T2) after
the end of surgery from venous blood samples; MMP-9/TIMP-1 ratio was calculated as an index of
equilibrium between the action of MMP-9 and its inhibition.

RESULTS. 1) In vitro experiment: the presence of HES in the MMP9 assay system showed a strong in-
hibition of the enzymatic activity compared to RL; 2) In vivo experiment: MMP-9 and TIMP-1 plasma
levels did not differ among the three groups at the baseline while those levels increased significantly
at the end of surgery. At this time, the MMP-9 plasma levels as well as MMP-9/TIMP-1 ratio were
significantly higher in RL and E groups than in HES group. These results were confirmed 72 h after
surgery.

TABLE 1.
MMP-9/TIMP-1 ratio

RL E HES

T0 0.13±0.02 0.17±0.04 0.13±0.03
T1 0.43±0.06* 0.39±0.07* 0.23±0.04#
T2 0.25±0.06 0.23±0.03 0.14±0.03#

Data are mean ± SE; *p<0.05 compared to baseline; #p<0.05 compared to other groups

CONCLUSION. Our study demonstrates for the first time that HES 130/04 decreases the circulating
levels of inflammatory mediators and inhibits the MMP-9 expression in patients undergoing abdominal
surgery.

Grant acknowledgement. MURST 2004

0870
NEUTROPHIL ELASTASE INHIBITOR REDUCES RESUSCITATED FLUID VOLUME IN
SEVERELY BURNED PATIENTS

Nanba H1, Sumita S1, Kobayashi I1, Aimono M1, Saito T1, Oosone J1

1Emergency and Anesthesilogy, Asahikawa Red Cross Hospital Emergency Center, Asahikawa, Japan

INTRODUCTION. Neutrophils elastase (NE) plays an important role in systemic inflammatory re-
sponse. On the other hand, thermal injury derives systemic inflammation and requires high volume
fluid resuscitation caused by increasing vascular permeability. Inhibition of NE attenuates inflamma-
tion responses may leads to reduction of fluid volume requirement in severely burned patients. This
study tested the hypothesis that neutrophil elastase inhibitor, sivelestat, attenuates the resuscitated fluid
volume (RFV) in severely burned patients.

METHODS. 12 severely burned patients whose burn index (BI) showed from 20 to 50, were en-
rolled in this study. Fluid resuscitation was performed using lactate Ringer solution according to Bax-
ter formula during the initial 24hrs. High dose ascorbic acid therapy (66mg/kg/hr for initial 24hrs) was
administered in all patients. They were divided into two groups as Sivelestat group (S group; n=6)
and control group (C group; n=6). In S group, sivelestat sodium hydrate was infused at the rate of
0.2mg/kg/h immediately after ICU admission. Parameters, such as RVF, severity (APACHE II, SOFA
score), lung injury score (LIS), ICU duration and Ventilator free day were compared in two groups.

RESULTS. Three patients, one in S group and two in C group, were died in ICU. These were died
suddenly caused by acute myocardial infarction and massive pulmonary embolism. There were no sig-
nificant differences in parameters except RFV and LIS changes. RFV of S group showed significantly
lower than that of C group. LIS showed significant increase in C group than in S group.

CONCLUSION. Sivelestat simultaneously showed the reduction of RFV and the attenuation of lung
injury in severely burned patients. This study indicates that inhibition of NE reduces RFV which leads
to the attenuation of lung injury.

Grant acknowledgement. Ono Pharmaceutical, Osaka, Japan

0871
STATINS AND CREATINE KINASE IN THE CRITICALLY ILL

Drage S M1, Barber V2, Noel S3, Young D2

1Intensive Care, Royal Sussex County Hospital, Brighton, 2Intensive Care Society Trials Group,
3Intensive Care, John Radcliffe Hospital, Oxford, United Kingdom

INTRODUCTION. Observational and laboratory data suggest statins may have a role in the preven-
tion and treatment of sepsis (1). Recruitment of patients to any proposed randomised trial of statins
in severe sepsis may be limited if there are a large number of patients taking regular statins prior to
their acute illness, or a large number of patients with high creatine kinase (CK) concentration prior to
enrolment. As part of the planning process for the Simvastatin in severe Sepsis Trial (SimSepT), the
first RCT of its kind, all CK values measured on our ICU from the previous 12 months were retrieved.
The incidence of chonic statin use prior to admission to ICU was recorded in patients screened during
the first month of the trial.

METHODS. The CareVue clinical information system at Oxford was examined to find all recorded
CK values between November 2004 and October 2005. In the first month of SimSepT all admissions
to two ICUs (Oxford and Brighton) were prospectively screened, and statin use prior to ICU admission
was recorded.

RESULTS. 887 patients were admitted to Oxford adult ICU during the one year period to October
2005. Of these 132 (14.8%) had a CK concentration measured. 81(61.3%) were above the normal
range and 44(33.3%) were above 5 times the upper limit of normal. In the first month of SimSepT
111 patients were screened. 27 (24.3%) were taking a statin on admission to ICU. Of the 19 patients
admitted with sepsis 4 (21.1%) were taking a statin. Only one of these patients had a CK concentration
measured.

CONCLUSION. We have shown that there is a high incidence of statin use at admission to ICU in pa-
tients, including those with sepsis. These issues may significantly reduce recruitment rates to any trial
of statins in the critically ill, and trials should be designed with this in mind. A significant proportion of
patients also have a raised CK, and trial designers will need to decide if these patients can be excluded
on clinical grounds or if CK levels need to be measured on all potential trial subjects.

REFERENCE(S). 1) Terblanche M, Almog Y, Rosenson R S, Smith T S, Hackam D G. Statins:
Panacea for sepsis? Lancet Infectious Diseases 2006; 6: 242-8.

Grant acknowledgement. Moulton Charitable Foundation
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EFFECTS OF POLYCLONAL IGM IN SEPTIC SHOCK ACCOMPANIED BY SEVERE RES-
PIRATORY FAILURE: A RANDOMIZED TRIAL

Szakmany T1, Toth I1, Molnar Z1, Leiner T1, Mikor A1, Bogar L1

1Department of Anaesthesia and Intensive Care, University of Pecs, Pecs, Hungary

INTRODUCTION. Mortality due to acute respiratory failure accompanied by septic shock is around
70%. A recent meta-analysis suggested that polyclonal immunoglobulin treatment may be beneficial
in these patients (1).

METHODS. In this prospective randomised controlled study we investigated the effects of polyclonal
immunoglobulin treatment in patients with acute respiratory failure due to septic shock.
33 patients with early septic shock accompanied by severe respiratory failure were randomly allo-
cated to receive 5ml kg-1 (predicted body weight) Pentaglobin® (16 patients) or equivalent amount of
placebo (17 patients), respectively via 8 hour IV-infusion for three consecutive days. 8-day and 28-day
mortality and daily Multiple Organ Dysfunction Scores were calculated. Serum C-reactive protein and
procalcitonin levels were measured daily. For statistical analysis two-way ANOVA was used.

RESULTS. Daily MODS showed multiple system organ failure which did not change significantly
during the eight days. Median length of ICU stay, the length of mechanical ventilation, length of vaso-
pressor support during the total interval of ICU stay and survival were nearly identical in Pentaglobin
and Placebo group. After the eight day study period there was a trend towards improved survival in the
Pentaglobin group 11/16 (69%) vs. Placebo 6/17 (35%) p=0.055, however the potential survival benefit
disappeared after 28 days 4/16 (25%) vs. 5/17 (29%) p=0.776; Pentaglobin vs. Placebo, respectively.
CRP levels were significantly lower in the Pentaglobin group on day 4, 5 and 6, respectively.
Serum PCT levels showed no significant difference between the two groups.

CONCLUSION. In this study the use of IgM-enriched immunoglobulin preparation failed to produce
any improvement in the organ dysfunction as compared to standard sepsis therapy in patients with sep-
tic shock. However, we observed a trend for short term mortality benefit and a significant reduction in
CRP levels obtained with Pentaglobin® administration.

REFERENCE(S). 1. Neilson A R, Burchardi H, Schneider H. Cost-effectiveness of immunoglobulin
M-enriched immunoglobulin (Pentaglobin) in the treatment of severe sepsis and septic shock. J Crit
Care. 2005; 20:239-49.
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0873
EFFECTS OF LEVOSIMENDAN IN SEVEN SEPTIC SHOCK PATIENTS

Adanir T1, Karahan N1, Sencan A1, Aksun M1, Ozgurbuz U1, Teyin E1, Aran G1

1II. Anesthesiology and Reanimation, Izmir Atatürk Training and Research Hospital, Izmir, Turkey

INTRODUCTION. Levosimendan is a novel inodilator that improves cardiac contractility by sensi-
tizing troponin C to calcium. This drug has proved to be effective in treating advanced congestive heart
failure or cardiogenic shock. Calcium desensitization plays an important role in the pathophysiology
of septic myocardial depression. For these reasons, we thought that levosimendan might be beneficial
in sepsis-induced cardiac dysfunction.

METHODS. We administrated 24 hours levosimendan infusion to the seven patients having the di-
agnosis of septic shock (intraabdominal sepsis 6, mediastinitis 1) after 24 h of conventional treatment
including dopamine or adrenaline and observed mean urine output, mean arterial pressure (MAP),
changes of conventional inotropic agents dose, central venous pressure (CVP) and outcome.

RESULTS. In five of the seven patients, infusion of conventional inotrops have been decreased or
ceased. Two patients were died, but others were recovered from shock. MAP and urine output of all
patients have been adequate. In only one patient, no urine output has been observed.

TABLE 1.
MAP (mmHg), CVP (cm H2O) and Urine output (cc kg-1 h-1) results

CVP
before levo

CVP
after levo

MAP
before levo

MAP
after levo

Urine
output
before levo

Urine
output
after levo

Case-1 13 10 42 67 < 0.5 0.5 - 1
Case-2 30 30 63 82 0 0
Case-3 11 10 73 74 < 0.5 0.5 - 1
Case-4 13 12 55 80 < 0.5 > 1
Case-5 13 11 44 66 > 1 > 1
Case-6 9 17 64 64 < 0.5 > 1
Case-7 10 12 62 62 < 0.5 > 1

CONCLUSION. As our impression, levosimendan can be an alternative to the strategy of increasing
the dose of conventional inotrops and unsuccesfully treated decompansated myocardial failure under
septic shock status.

Poster Sessions
Safety: A priority in infection control 0874-0887
0874
WHO IS MISSING? FALSE NEGATIVES IN ICU-ACQUIRED INFECTION SURVEIL-
LANCE

Morales I1, Versporten A1, Suetens C1

1Epidemiology, Institut of Public Health, Brussels, Belgium

INTRODUCTION. The Belgian validation study (2001 – 2004) revealed a 56% sensitivity of the na-
tional surveillance for pneumonia (PN) acquired in ICUs. The present study is designed to identify the
characteristics of PN patients reported as negatives to the national surveillance.

METHODS. On the validation study all PN cases and 20% of negative charts reported to the surveil-
lance were reviewed. Charts identified as false negatives were compared to true positives and true
negatives in terms of SAPSII score, mortality, ventilation days, missing data, length of stay (LOS)
after infection onset and microbiological confirmation.

RESULTS. From 1094 validated records, 861 charts were reported as PN negatives, of which 23 clas-
sified as false negatives. False negatives were similar to true positives and very different from true
negatives on severity of illness and mortality, except for PN risk score and in particular the percentage
of PN without microbiological confirmation. False negatives tend to have more missing data for other
variables. Their characteristics are presented on table 1.

TABLE 1.
FALSE NEGATIVES COMPARISON

FN (32) TP (181) TN (829) FN vs TP

Mean SAPS II 38.9 42.8 31.7 NS
Mortality % 29.0 26.5 8.7 RR=1.1 (0.6-2.0)
Mean Vent. days 10.7 15.1 2.2 NS
Mean PN risk score 34.0 44.9 19.9 p<0.0001
Missing data % 28.1 14.9 18.5 RR=1.9 (0.9-3.6)
Mean post inf. LOS 10.1 14.6 - NS
PN Microb. neg % 84.4 15.2 - RR=5.4 (3.8-7.9)

FN= false negatives; TP= true positives; TN= true negatives

CONCLUSION. Patients reported inaccurately as PN negatives are similar to true PN cases. The very
high proportion of microbiologically negative PN suggests that Belgian intensivists rely on microbi-
ology identification to report PN to the surveillance. It also implies that epidemiological and clinical
decision making criteria are discrepant for clinical PN.

0875
RANDOMISED CONTROLLED TRIAL COMPARING GELIPERM AND LACRILUBE EYE
CARE IN THE CRITICALLY ILL

Ezra D G1, Chan M P Y1, Solebo L A1, Malik A N J1, Ahmadi-Lari S1, Hersch D1, Hanouka A1, Al-
Hakim H1, Crane B2, Coombes A C1, Healy M3

1Ophthalmology, St Bartholomew’s and the Royal London Hospitals, 2Epidemiology, Wolfson in-
stitute for preventative medicine, Queen Mary and Westfield college., 3Intensive care medicine, St
Bartholomew’s and the Royal London Hospitals, London, United Kingdom

INTRODUCTION. Corneal exposure and microbial keratitis are potentially devastating ocular dis-
orders. Infection may progress rapidly and result in severe impairment of visual acuity. Microbial
keratitis has been widely reported amongst Intensive care unit (ICU) patients. The two main forms of
eye care measures employed on ICUs in the UK are Geliperm dressing and Lacrilube ointment and the
effectiveness of these methods have never been fully assessed.

METHODS. A randomised controlled trial was conducted with regional ethics committee approval.
Patients were recruited over a 5 month period. Patients with primary orbital trauma were excluded.
Nursing staff were given a training session on the appropriate use of both treatments. The eyes of each
patient were randomised to either Geliperm or Lacrilube treatment. Daily ophthalmology ward rounds
recorded the degree of corneal exposure, chemosis, palpebral aperture and sedation scores. Study end-
points included spontaneous blinking and the development of clinically significant corneal exposure.
Only patients who remained in the trial for two days or more were included.

RESULTS. 80 eyes of 40 patients were recruited to the study. The mean length of stay in the trial was
7 days (range 2-15 days). Two patients were removed from the trial after developing significant corneal
exposure. 28 were removed when they started blinking, 9 were removed upon death or transfer to an-
other hospital, and 1 patient was removed when he was nursed prone and could not receive geliperm.
No significant difference between corneal exposure scores was found between the two groups. Nor
was any significant difference found between Palpebral aperture measurements and chemosis mea-
surements in the two groups.

CONCLUSION. We conclude that geliperm is as effective as lacrilube in preventing exposure ker-
atopathy provided the geliperm is used correctly.

0876
DISINFECTABLE NEEDLELESS CONNECTOR FOR PREVENTION OF CATHETER–
RELATED BLOODSTREAM INFECTIONS

Dostal P1, Buresova P1, Bezvodova V1, Kupeckova I1, Parizkova R1, Cerny V1

1Department of Anaesthesiology and Intensive Care, Charles University Prague, Faculty of Medicine
Hradec Kralove, University Hospital Hradec Kralove, Hradec Kralove, Czech Republic

INTRODUCTION. Recent studies report that mechanical valve (MV) intravenous ports reduce col-
onization of the catheter tip (1), passage of microorganism into the catheter lumen (2), and rates of
catheter-related bloodstream infections (CR-BSIs) (3). The aim of this study was to assess the effi-
cacy of a disinfectable, needleless MV connector in the prevention of catheter tip colonization and
catheter-related bloodstream infection.

METHODS. We prospectively randomised 259 mechanically ventilated patients who needed multilu-
men central venous catheter. Patients in the study group had disinfectable, needleless MV connectors
attached to the three-way taps, whereas the control group had standard entry port caps, 0.5% (w/v)
chlorhexidine in gluconate 70% (v/v) isopropyl alcohol swab was used before accessing port. Semi-
quantitative culture of catheter tip was performed on removal of all catheters. Positive catheter tip
culture, positive blood culture, proven CR-BSIs (defined as positive culture of the same pathogen on
catheter tip and in peripheral blood culture), age, sex, APACHE II score and SOFA score on admission,
cause of admission, length of stay and outcome in the intensive care were recorded. Statistical analysis
was performed using t - test and z – test, p < 0.05 was considered significant.

RESULTS. Both groups did not differ regarding age, sex, APACHE II score and SOFA score on ad-
mission, cause of admission, length of stay and outcome. Rate of positive catheter tip cultures was
higher in the study group (n = 129 patients, rate 19.4%) than in the control group (n= 130 patients, rate
7.7%), p = 0.01. There was a trend to higher incidence of positive blood cultures (12.4% vs 7.4% in
the study and control group, p = 0.197) and proven CR-BSi in the study group (5.38 vs 1.05 per 1000
catheter-days in study and control group, p = 0.104), although the difference was not significant.

CONCLUSION. The use of a disinfectable needleless connector for intravenous access is not associ-
ated with a decreased risk of CR-BSi.

REFERENCE(S). (1) Bouza E et al. J Hosp Infect 2003, 54: 279-287. (2) Yébenes J C et al. Am J
Infect Control 2003, 31: 462-464. (3) Yébenes at al. Am J Infect Control, 2004, 32: 291-295.
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0877
A SIMPLE PREGRAM FOR REDUCTION OF VENTILATOR-ASSOCIATED PNEUMONIA
(VAP) IN ICU

Souza P1, Lugarinho M1, Martinez A1

1ICU, Hospital de Clı́nicas Mário Lioni, Rio de Janeiro, Brazil

INTRODUCTION. VAP is the most common infection in patients under mechanical ventilation (MV
- 9.3-21.6 / 1000 patient-day in NNISS. There are many actions (around 23, according to Rello) which
can decrease the incidence of VAP, but many are or difficult to implement or expensive.
We intended to evaluate the efficacy of two simple measures, semi-recumbent position and validation
of the diagnosis of VAP by an interdisciplinary group, in the incidence of the problem.

METHODS. Our ICU has 12 adult-beds. The period of study was from 2003 to 2005, until December.
We standardized semi-recumbent position in 45◦ in all patients studied. In daily basis, a doctor of the
staff and a fellow checks all cases with suspicion of VAP and each week we had another check, at this
time with presence of a infection specialist, closing or not the diagnosis of VAP. Nothing changes. We
compare the incidence of VAP from 2003 to 2005 with data from 2001 and 2002.

RESULTS. Patients are similar by age, sex and Apache II. Incidence of VAP was 28 and 22 / 1000
patient-day of MV in 2001 and 2002. Incidence of 2003 was 10.7, almost 50% less than 2001/2002,
7.4 in 2004 and 8.5 in 2005. A study we done in 2002 in our ICU, we identified that patients under MV
were with the trunk bellow 45◦ in 80% of opportunities.

CONCLUSION. VAP increases time of MV, time of hospitalization in ICU, the cost and the morbi-
mortality.
Our study showed that it is possible a great reduction in incidence of VAP (from 28 in 2001to 10.7 for
1,000 days of MV in 2003) and to keep it under control (7.4 in 2004 and 8.5 in 2005) with simple and
inexpensive measures.
More than 50% of the cost of the medical prescription is related to antibiotics for VAP.
To keep a patient under MV in a 45◦ position it is not difficult and it is cheap. To check, in daily and
weekly basis, diagnosis of VAP it is easy too. Unhappily our doctors, nurses and pulmonary therapists
are not awareness of these practices, although everybody knows the rational and the advantages. With
some simple and cheaper attitudes we obtained an important reduction in VAP. We will continue the
study.

REFERENCE(S). George G L et cols: Epidemiology of nosocomial pneumonia in intensive unit -
Clin Chest Med 1995;16:29-44.
Craven D E - Epidemiology of ventilator-associated pneumonia - Chest 2000; 117:186-187.

0878
IMPACT OF A SELECTIVE DIGESTIVE DECONTAMINATION PROTOCOL ON VENTI-
LATOR ASSOCIATED PNEUMONIA

Aguilar Alonso E1, Guerrero Lopez F1, Herrera Para L1, Diaz Contreras R1, Fernandez Mondejar E1

1Critical Care Unit, Hospital Virgen de las Nieves, Granada, Spain

INTRODUCTION. To evaluate the impact on the frequency and the characteristics of the ventila-
tor associated pneumonia (VAP) with the setting in march, starting from the year 2004, of a selective
digestive decontamination (SDD) protocol.

METHODS. Cohorts observational study in a 12 bed neurotrauma intensive care unit of from the year
2002 at the 2005.
The cases are picked up in two periods (in spring and autumn) of two months per year. They have been
distributed in two groups differed among if for the presence of a SDD in the second group.
Data were collected on age, gender, reasons for ICU admission, APACHE-II admission score, ICU
stay, mortality and VAP incidence.
The quantitative variables are expressed as mean ± standard deviation and the qualitative ones as per-
centage. For the comparison of two stockings the test of Student and for the case of proportions the
chi-square. Non parametric analysis with OR of Mann-Whitney. Analysis multivariable with binary
logistical regression with OR and confidence intervals of 95%. With p <0.05 is significated.

RESULTS. Out of 469 patients were collected (men 68.2%, women 31.8%), with mean age
47.61±18.81 years. Mean APACHE II score on admission of 16.2±7.67 points. Reasons for
admission were neuro-vascular pathology 71.8%, multiple traumas 27.5% and other pathologies 0.7%.
Mean ICU stay was 9.77±9.3 days. Mortality was 19%. MV has received 65.5% and SDD 51.6%.
The incidence of VAP passes from 27.52% to 14.69% after the setting in march of SDD (X2 6.37, p
<0.02).
The multivariable analysis, being VAP the dependent variable, it finds that the PDDS is a protection
factor with an OR 0.41 (CI 0.24 - 0.71, p <0.05) and the APACHE II score is a risk factor with OR
1.04 (CI 1.001-1.08, p <0.05).

CONCLUSION. The incidence of VAP has decreased after the setting in march of a SDD, being this
protocol an independent protective factor in the appearance of VAP.

0879
SURVEY OF ORAL CARE PRACTICES IN EUROPEAN INTENSIVE CARE UNITS

Koulenti D1, Rodriguez A1, Diaz E1, Sierra R2, DeWaele J3, Macor A4, Rello J1

1Crit. Care Dep., Joan xxiii Univ. Hospital, Tarragona, 2ICU, Puerta del Mar Univ. Hospital, Cadiz,
Spain, 3ICU, Ghent Univ. Hospital, Ghent, Belgium, 4Preven. Rischio Infettivo, A. Savoia Hospital,
Torino, Italy

INTRODUCTION. Effective oral care, that includes tooth brushing and antimicrobial oral solutions,
has been shown to improve patients’ oral health and may significantly reduce respiratory infections
in mechanically ventilated (MV) patients (pts). This survey was undertaken to determine the type and
frequency of oral care (OC) in European ICUs and the attitudes, beliefs, and knowledge of ICU nurses.

METHODS. An anonymous questionnaire was used to gather information among nurses across 59
European ICUs, from 5 countries (1 questionnaire/ICU).

RESULTS. Respondents’ mean age was 40.73 y, with 13.68 y of ICU experience. The 91.5% were
registered nurses and 79.7% have completed a 3-y educational program. The 76.3% were from univer-
sity/academic, 16.9% from public, and 5.1% from private ICUs; 74% of the ICUs were polyvalent. OC
was perceived as very high priority for MV pts by the 88% and the 100% stated that they have adequate
time to provide OC at least once a day. Only 32% found cleaning oral cavity an unpleasant task and
only 20% that it is difficult to clean. The 37% suggested that no matter what they did, the mouths of
MV pts seemed to get worse the longer they were on the MV. More than 89% responded that a nurse
should be responsible for OC of ICU pts. OC practices varied within institutions. The most common
practice for providing OC care was the use of mouthwashes (88.1%), once a day or less (20.3%),
twice a day (30.5%) or three times a day (37.3%). Chlorexidine was the most frequently used mouth-
wash (61.0%). It should be highlighted that 59.3% of the respondents never used manual toothbrush,
74.6% never used toothpaste, 78% never used foam swabs, and 57.6% never used moisture agents for
performing oral care. No respondent used electric toothbrush. Regarding the supplies for performing
OC, although 81.3% estimated that the provided supplies were adequate, 62.9% responded that they
need better supplies and equipments to perform OC in ICU. It is interesting that only 32.2% found the
provided toothbrushes adequate and that in 37.3% of the ICUs toothbrushes were not available.

CONCLUSION. Oral care currently provided in ICU’s may be ineffective in removing dental plaque
and respiratory pathogens from the oropharynx of patients on MV. Evidence-based guidelines, con-
tinuing education and multidisciplinary interventions are warranted to change oral care practices in
ICUs.

Grant acknowledgement. Supported in part by PI05/2410 FISS and 2005/SGR920.

0880
AN EDUCATIONAL PROGRAM TO PREVENT VENTILATOR-ACQUIRED PNEUMONIA:
HOW DOES IT WORK?

Bouadma L1, Mourvillier B1, Le Corre B1, Deiler V1, Pajot O1, Lucet J2, Wolff M1, Régnier B1

1Service de Réanimation Médicale et des Maladies Infectieuses, 2UHLIN, Hôpital Bichat-Claude
Bernard, AP-HP, Paris, France

INTRODUCTION. The comprehension of operating mode of educational programs (EP) to prevent
nosocomial infection, especially ventilator-acquired pneumonia (VAP) must be better understood to in-
crease their efficacy. The aim of this study was to assess effects on knowledge and on cognitive factors
of an EP to prevent VAP.

METHODS. An EP directed toward all ICU health-care workers (HWs) was developed to prevent
VAP. We performed a cross-sectional study of HWs knowledge and cognitive factors on VAP pre-
vention. Data were collected just before and 1 month after the EP. Knowledge was assessed by 30
questions. Cognitive factors were evaluated by a questionnaire worked out from social cognitive the-
ories. By using single item for measures and a 7-point bipolar scale for answers (the 2 points closest
to the positive perceptive evaluation were considered positive) we assessed 9 factors: 1) perceived sus-
ceptibility: “Is the intubated patient at risk of VAP?” 2) perceived seriousness: “Do VAP affect patient
health?” 3) perceived knowledge: “Do you know the guidelines for VAP prevention?” 4) perceived
benefits: “Do you perceive measures to prevent VAP as useless/useful? ” 5) perceived barriers: “Is
it difficult/easy to comply with VAP prevention measures?” 6) perceived behavioral norm: “Do your
colleagues perform VAP prevention according to the guidelines?” 7) perceived subjective norm: “Do
you think your behavior toward VAP prevention is taken as an example?” 8) self-efficacy: “Do you
feel able to apply VAP prevention measures?” 9) intention to perform action: “Do you perform VAP
prevention as recommended?”

RESULTS. Overall 100 HWs completed EP. Knowledge was significantly higher after EP (38% ±
11 vs. 58% ± 16 correct answers, p < 0.0001). Positive perceptive evaluation was significantly more
frequent for all cognitive factors after EP. Positive perceptive evaluation was significantly related to
knowledge for 5 cognitive factors before but also after EP: perceived susceptibility, perceived serious-
ness, perceived knowledge, perceived benefits and self-efficacy.

CONCLUSION. Our study shows that an EP directed toward all ICU HWs is associated with modifi-
cations in both knowledge and cognitive factors. Cognitive factors were in part related to knowledge.
These data, especially the interactions between knowledge and cognitive factors must be taken into
account in the design of future EP.
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0881
MEASURES TO PREVENT VENTILATOR-ACQUIRED PNEUMONIA: PERCEPTION OF
IMPORTANCE AND FEASIBILITY

Bouadma L1, Mourvillier B1, Deiler V1, Le Corre B1, Pajot O1, Lucet J2, Wolff M1, Régnier B1

1Service de Réanimation Médicale et des Maladies Infectieuses, 2UHLIN, Hôpital Bichat-Claude
Bernard, AP-HP, Paris, France

INTRODUCTION. The implementation of an educational program (EP) has been shown to improve
clinical practices. Recently, data suggested that compliance with ventilator acquired pneumonia pre-
vention (VAP) measures in daily care is low. The aim of this study was to evaluate health-care workers
(HWs) perception about relative importance and feasibility of main VAP prevention measures after the
implementation of an EP to prevent VAP.

METHODS. One month after implementation of the EP, HWs (n = 100) and experts (n=10) perception
of relative importance and feasibility of VAP prevention measures, were assessed through 2 question-
naires. The 12 main measures were: 1) provide a correct handwashing 2) provide a correct gowns and
gloves use 3) ensure a correct endotracheal cuff pressure 4) ensure a correct backrest elevation 5) avoid
ventilator circuits disconnection 6) avoid non justified tracheal tube aspiration 7) provide a correct oral
hygiene 8) use orogastric tube 9) take adequate precautions before intubation 10) avoid gastric over-
distension 11) avoid accidental extubation 12) take adequate precautions during transport. The method
chosen to quantify relative importance and feasibility of these measures was the analytical hierarchy
process (AHP) witch assesses and prioritizes various criteria. The process works by providing a se-
quence of pairs of criteria, each criteria is compared with all the others on a scale from –9 to + 9, then
the model gives a relative weight for each criteria and the summation is normalized to 100%.

RESULTS. The HWs perception of relative importance of VAP prevention measures in comparison
to the experts perception was significantly lower for two: ensure a correct endotracheal cuff pressure
and ensure a correct backrest elevation (p < 0.01), however the relative importance allocated for these
2 measures by HWs was high. Perception of relative feasibility of the 12 measures was not signifi-
cantly different between HWs and experts. A poor feasibility and a poor compliance highlighted by a
clinical practices survey was found for one of the most important measures which is ensure a correct
endotracheal cuff pressure.

CONCLUSION. After an EP to prevent VAP, the comprehension of the relative importance of each
measure by HWs seemed to be good. However, the feasibility of certain measures appeared to be low.
In the future, to improve compliance with these measures to prevent VAP, it will be necessary to find
solutions to increase their applicability.

0882
HAND WASH IMPACT IN VENTILATOR ASSOCIATED PNEUMONIA

Ferreira P P1, Ferreira L1, Osana C2, Martins F2, Aleixo A1

1Medical Intensive Care Unit, 2CCIH, S. Francisco Xavier Hospital, Lisbon, Portugal

INTRODUCTION. Hand washing is generally considered to be the most important measure in pre-
venting the spread of infection. It’s well know that implementation of a control infection program have
a greater compliance in initial phase but the health works compliance decreased during time. The ob-
jectivewas to study the impact of a hand hygiene compliance program during the years and the efficacy
of reinforcement measures.

METHODS. Prospective study of all patients admitted in the ICU for more than 48 hours, between
2002 and 2005. The VAP diagnosis was made by new radiographic infiltrate for at least 48 h and at
least two of the following criteria: fever > 38.5◦C or < 35.0◦C; leukocytes > 10,000/µL or < 3,500/µL,
purulent sputum, or isolation of pathogenic bacteria from lower respiratory tract. The microbiological
samples were collected by proximal or distal bronchial aspirated. The ICU hand hygiene compliance
program was implemented in 2003 and included health workers education, routine observation with
feedback, engineering controls and alcohol-based hand rubs available near all beds. An independent
observer made observation compliance adherence.

RESULTS. Results are summarised in table 1

TABLE 1.
2002 2003 2004 2005

Study population 202 234 263 256
SAPS II (mean) 49.1 50.4 51.0 54.9
Mortality (%) 26.9 31.7 30.0 27.6
VAP/1000 ventilator days 31.5 29.1 22.6 20.6
Hand wash compliance adherence (%) 35 82 79 81

CONCLUSION. The hand wash compliance program was responsible by a significant decrease in
VAP. The hand wash compliance increased and there was not significant difference between different
professional workers. It is possible to maintain high hand wash compliance by reinforcement policies.
The infection control commission work is not completed and the 100% adherence should be the target.

0883
ALCOHOL USE DISORDERS ARE ASSOCIATED WITH INCREASED USE OF ANTIIN-
FECTIVA IN SEPSIS

Kürer I1, Deja M1, Tafelski S1, Richter L1, Spies C1

1Anesthesiology and Intensive Care, Charité, Berlin, Germany

INTRODUCTION. Alcohol use disorders (AUD) have been identified as an independent risk factor
for patients especially in critical care units. Recent data have shown evidence for immune suppression
and increased postoperative infections. However, no information is given to the best of our knowledge
to the use of antiinfective agents in sepsis, yet. This investigation aimed to examine antiinfectiva use
in patients with AUD.

METHODS. In total 1169 patients were included who experienced treatment on 5 ICUs (1 cardiosur-
gical, 1 neurosurgical, 2 interdisciplinary, 1 intermediate care) in an university hospital. AUDs were
defined as patients with a known dependence or harmful use according to ICD10 and at least 60g
ethanol a day, diagnosed in 71 patients (6.1%). Sepsis was defined according to the surviving sepsis
campaign guidelines. Data were collected dayly for TISS, SAPS, SOFA Scores, infections, microbio-
logical diagnostics and for antiinfective agents used for each patient. Statistics: Mann-Whitney-U Test,
X2 Test, univariate analysis for the confounders gender, immune suppression and sepsis days.

RESULTS. Basic characteristics significantly differed between groups. AUDs were younger (median
58 vs. 64 years p=0.022), more males (58.6%vs.48.2%, p<0.001) and had less surgery (71% vs. 83.9%,
p=0.005). AUDs had significantly more sepsis days than non AUDs (43.2%vs.31.8%, p<0.001) and
AUDs had less antibiotic free days (28.8% vs. 34.8%, p=0.009). Microbiological diagnostics demon-
strated a trend to different spectrums of micro organisms being isolated during the ICU stay e.g. Acine-
tobacter baumannii (0.3% vs. 1.1%, p=0.015). Univariate analysis showed that antiinfectiva use was
independent from the confounders age, gender, surgery and sepsis days. TISS, SAPS and SOFA scores
showed a higher severity (median 32 vs. 35, 37 vs. 42, 4 vs. 6; p<0.001). ICU stay was significantly
prolonged in the AUDs (median 1 vs. 3 days, p=0.006). Mortality tended to be higher in the AUD
group (4.1%vs.8.7%, p=0.068).

CONCLUSION. AUD was associated with more sepsis days, a different microbiological spectrum,
more antiinfectiva use and prolonged ICU stay. Due to the fact, that sepsis days did not confound the
antiinfectiva use, antiinfective strategies should be adapted to the increased risk of the AUD patients.

REFERENCE(S). 1. Sander M et al, Internist (Berl). 2006 Mar 7, 2. Von Heymann C et al, J Trauma.
2002 Jan;52(1):95-103, 3. Uusaro A et al, Acta Anaesthesiol Scand. 2005 Oct;49(9):1236-40.

0884
COMPARISON OF ESTIMATED VS. MEASURED HOB ELEVATION IN CRITICALLY ILL
PATIENTS

Balonov K1, Miller A D1, Lisbon A1, Kaynar M1

1Anesthesia and Critical Care, Beth Israel Deaconess Medical Center, Boston, United States

INTRODUCTION. Studies have demonstrated that having the head of bed (HOB) elevated to 30-45 ◦

decreases the incidence of ventilator associated pneumonia (VAP)[1]. We hypothesized that practition-
ers overestimate HOB elevation and used a modified method of continuous measurement for HOB to
study it [2].

METHODS. We studied 29 intubated patients. Data obtained from pressure transducers were trans-
ferred to computerized data collection system and stored q2-3 hrs. Measured data were compared to
30◦ at each hour. Estimated HOB data were collected on the same group patients q2-3 hrs. The mea-
sured data were then compared to estimated using unpaired Student’s t-test. Data are presented as
mean±SE. P value of <0.05 was considered as significant.

RESULTS. We collected 21 data points per patients on average. The majority of HOB measurements
in a 24-hr day were in the range of 15.7 to 26.8◦, which were significantly lower than 30◦ (p<0.05).
As we hypothesized, the majority of the HOB estimations by nurses were significantly higher (p<0.05)
than the measured data throughout the day (Fig.1).

CONCLUSION. Our results support the hypothesis that intubated ICU patients are often positioned
at an angle less than 30◦ predisposing them to increased VAP risk. We believe that continuous mea-
surements of HOB elevation provides more accurate information and would improve clinical practice.

REFERENCE(S). 1. Drakulovic M B et al. Supine body position as a risk factor for nosocomial pneu-
monia in mechanically ventilated patients. Lancet 354:1851-1858.
2. Hummel R et al. Continuous measurement of backrest elevation in critical care. Crit Care Med
28:2621-2625.

Grant acknowledgement. FAER for M. Kaynar
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A NOVEL OXIDES OF NITROGEN GENERATING SOLUTION TO PREVENT VENTILA-
TOR ASSOCIATED PNEUMONIA (VAP)

Ravic N1, Tucker A T1, Johnston A1, Hinds C J2

1Clinical Pharmacology, 2Department of Intensive Care, Barts and The London, London, United King-
dom

INTRODUCTION. VAP accounts for almost half of all infections acquired in the ICU. VAP inci-
dence varies from around 10% to > 30%. It prolongs intensive care and hospital stays, increasing
costs. With the increasing resistance of bacterial pathogens new interventions are required to prevent
VAP. There is persuasive evidence that oxides of nitrogen (NOx) play a key role in the maintenance of
host defence against various pathogens. In health NOx is present in high concentrations in the stomach
maintaining intragastric sterility and preventing gastrointestinal infections (1). A pilot study performed
by our group has confirmed our hypothesis that in mechanically ventilated patients’ intragastric nitric
oxide production is reduced markedly (2). We speculate that this phenomenon could lead to bacterial
colonisation of the stomach contents, thereby predisposing to VAP.

METHODS. A novel non-enzymatic system has been developed by our research group, in which NO
and related higher oxides of nitrogen (NOx) are exogenously generated. 2mL of the oxides of nitro-
gen generating solution was added to 20mL of Osmolite® enteral feed. The effect of this mixture
was tested on micro-organisms previously isolated from the stomach of mechanically ventilated pa-
tients, including Pseudomonas Aeruginosa (PS), Coagulase negative Staphylococcus, Esherichia coli,
Candida Albicans and Methicillin Resistant Staphylococcus Aureus (MRSA).

RESULTS. The oxides of nitrogen generating solution continued to produce large quantities of NO
for up to 6h. Exposure to the NOx generating solution for 1h in Osmolite; produced on average 97%
killing of the 5 micro-organisms tested.

CONCLUSION. In this study, the NOx generating solution, when mixed with enteral feed, exhibited
a powerful microbicidal effect on a variety of pathogens including MRSA and fungi. The solution can
be used for oropharyngeal decontamination, as it is active against antibiotic resistant organisms, does
not encourage the emergence of resistant strains and is effective over a wide pH range.

REFERENCE(S). (1) McKnight G M et al. Chemical synthesis of nitric oxide in the stomach from
dietary nitrate in humans. Gut 1997;40(2):211-4. (2) Makings E A et al. Intragastric nitric oxide con-
centrations fall consistently following intubation and ventilation. Intensive Care Med 2000; 26: S366.

0886
CLOSED SYSTEM TRACHEAL SUCTIONING REDUCES HEALTH CARE WORKERS
HAND AND EQUIPMENT CONTAMINATION

Ricard J D1, Eveillard M2, Martin Y3, Barnaud G2, Branger C2, Dreyfuss D3

1Medical ICU, Louis Mourier Hospital and INSERM U722, UFR Médecine Paris 7 - Denis Diderot,
Colombes, 2Microbiology laboratory, 3Medical ICU, Louis Mourier Hospital, Colombes, France

INTRODUCTION. Impact of closed tracheal suctioning systems (CSS) on ventilator-associated pneu-
monia prevention is debated. These systems, however, may reduce risk of cross-contamination of multi-
drug resistant bacteria in the ICU by limiting suctioning equipment and health care workers contami-
nation during tracheal suctioning (TS) of mechanically ventilated ICU patients. The aim of the study
was to study hand and suctioning equipment contamination during TS.

METHODS. Mechanically ventilated patients whose tracheal aspirates were positive for meticillin
resistant Staphylococcus aureus (MRSA), Acinetobacter baumannii, or broad spectrum betalactamase
Gram negative enteric bacteria were included in the study. Patients with other pathogens (such as P.
aeruginosa) with greater than 106 cfu bacteria in their tracheal aspirates were also included. They were
initially suctioned with an open system (OSS) until results from the tracheal aspirates were available.
Before being switched to a CSS (Ty-Care Exel, Tyco), a TS was performed and studied. The imme-
diate following TS with the CSS was also studied. Swivel of the flex tube, suction valve, rinsing port
and rotating valve were swabbed for microbiological culture before and after TS. Health care workers
applied their gloved hands on agar plates after TS.

RESULTS. 19 TS were performed. Mean hand contamination was 70.4±79.4 colonies with OSS and
2.3±5.0 colonies with CSS (p=0.0002). Mean suctioning equipment contamination was 21.6±52.8
colonies with OSS and 0.95±5.7 colonies with CSS (p<0.0001). TS led to hand contamination in all
cases (100%) with OSS and in 25% with CSS (p<0.001). Maximum level of contamination was 300
colonies with OSS and 50 colonies with CSS. When tracheal aspirates were positive for Acinetobacter
baumannii, this pathogen was never encountered on health care workers’ hands with CSS.

CONCLUSION. Ty-care Exel CSS considerably reduces hand and suctioning equipment contamina-
tion during TS of patients carrying multi-drug resistant pathogens in their respiratory tract in compar-
ison with OSS. This equipment should be systematically used in patients with contaminated tracheal
secretions in order to reduce risk of cross contamination and infection in the ICU.

Grant acknowledgement. Tyco provided the closed suctioning system.

0887
AUTOMATIC CONTROL OF TRACHEAL TUBE CUFF PRESSURE IN MECHANICALLY-
VENTILATED PATIENTS

Valencia M1, Ferrer M1, Farré R2, Navajas D2, Badı́a J R1, Nicolas J M3, Torres A1

1Respiratory Intensive Care Unit, Hospital Clı̀nic de Barcelona, 2Biophysics and Bioengineering Lab-
oratory, Medicine school, Universidad de Barcelona, 3Medical Intensive Care Unit, Hospital Clı̀nic de
Barcelona, Barcelona, Spain

INTRODUCTION. The aspiration of subglottic secretions colonized by bacteria pooled above the
tracheal tube cuff due to inadvertent deflation of the cuff plays a relevant role in the pathogenesis of
ventilator-associated pneumonia (VAP). We assessed the efficacy of a previously validated automatic
device for the continuous control of the tracheal tube cuff pressure in averting VAP.

METHODS. A prospective randomized controlled trial was conducted in 142 mechanically-ventilated
patients (age 64±16 yr, APACHE-II 18±6) without pneumonia or aspiration at admission into the
intensive care unit (ICU). Patients were randomly allocated within 24 hours of intubation to undergo
continuous regulation of the cuff pressure with the automatic device (n=73) or routine care of the cuff
pressure (control group, n=69). Patients remained in the semirecumbent position at bed as routine pre-
vention of VAP, unless contraindicated. The primary end-point was the decrease of the incidence of
VAP.

RESULTS. Both groups were similar at baseline. The main causes for intubation were decreased con-
sciousness (43, 30%) and exacerbation of chronic respiratory diseases (38, 27%). Cuff pressure <20
cmH2O was more frequently observed in the control group than the automatic group (45.3 vs 0.7% of
determinations, p<0.001). The incidence of VAP, either with clinical diagnosis (16, 22% vs 20, 29%,
p=0.44) and microbiological confirmation (11, 15% vs 10, 15%, p=0.78), the distribution of early and
late-onset VAP, the causative microorganisms, as well as the ICU (20, 27% vs 16, 23%, p=0.70) and
hospital mortality (30, 41% vs 23, 33%, p=0.43), were similar for the automatic and the control groups,
respectively.

CONCLUSION. The automatic and continuous regulation of the tracheal tube cuff pressure did not
result in additional benefits to the semirecumbent position at bed in the prevention of VAP.

Grant acknowledgement. European Respiratory Society long term research fellowship, IDIBAPS,
FIS 02-0744, Red GIRA-ISCIII-03/063, Red Respira-ISCIII-RTIC-03/11, SEPAR 2001.
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THE ROLE OF BNP AND MICROALBUMINURIA IN PATIENTS WITH SUBARACHNOID
HAEMORRHAGE

Molnar T1, Jonas A2, Szakmany T1, Bogar L1

1Department of Anesthesiology and Intensive Therapy, 2Department of Neurosurgery, University of
Pecs, Pecs, Hungary

INTRODUCTION. Brain derived natriuretic peptide (BNP) is an independent risk factor of sodium
depletion and has a predictive role regarding the outcome after subarachnoid haemorrhage (SAH).
Hypertension is also an independent risk factor of SAH. To date no studies addressed the question
whether N-terminal of prohormone BNP (NT-proBNP) and microalbuminuria (mAlb) are different
between normo- and hypertensive patients with aneurysmal SAH.

METHODS. A prospective, observational study was performed on patients with acute SAH con-
firmed by neuroimaging (Group A). Group A was treated by endovascular coiling. Control patients
were scheduled for intervertebral discectomy without central nervous dysfunction (Group C). Using
anamnestic data both groups were divided into normotensive (An, Cn) and hypertensive (Ah, Ch) sub-
groups. Venous blood samples were taken for measurement of NT-proBNP, electrolytes, creatinine
levels and osmolarity 1 hour before (T-1) and after surgery (T1), at 24 and 48 hours postoperatively
(T24, T48, respectively). Osmolarity, mAlb and electrolytes were analysed in urine sample collected
at T24, T48 and T72. For statistical analysis Mann-Whitney U test was used.

RESULTS. Thirteen patients in Group A (5 An, 8 Ah) and 10 in Group C (5 Cn, 5 Ch) were recruited.
Median NT-proBNP level was significantly higher in Group A than in C at T-1 (244, interquartile
range (IQR): 95, 573 and 26, IQR: 13, 58, respectively, p < 0.05) and T1 (456, IQR: 62, 730; and 10
IQR: 8, 34, respectively, p < 0.05). Comparing NT-proBNP levels in normotensive and hypertensive
patients in both groups, significant difference was revealed only in the Group A at T-1 (p<0.01) and
at T24 (p<0.05). Median mAlb was significantly higher in Ah than in An patients at T24 (38, IQR:
24, 64; and 7, IQR: 6, 8, respectively, p<0.05). There were no significant differences regarding other
parameters in either subgroups within the first 3 days after SAH.

CONCLUSION. The increasing serum level of NT-proBNP in patients suffering from SAH is related
to the primary CNS damage. Regarding the kinetic, the higher NT-proBNP level at T-1 and T24 in Ah
patients is a marker of the previous target organ damage. Microalbuminuria reflecting the severity of
hypertension and endothelial dysfunction, showed significant differences only in the first urine sample
(T24) comparing the hypertensive and normotensive individuals. However in the later subgroup the
trend of this marker mimics the hypertensives beyond 24 hours.
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0889
AUDIT OF INSERTION OF CVP LINES BY CRITICAL CARE TECHNICIANS

Eynon C A1, Tatlow I1, Redgrave S1, Chapman I1

1Neurosciences Intensive Care, Wessex Neurological Centre, Southampton, United Kingdom

INTRODUCTION. Changes to postgraduate education in the UK have resulted in fewer,
less-experienced doctors being available on the ICU. To ensure that service provision is maintained,
we have trained critical care technicians (CCTs) to insert central venous (CVP) lines. CCTs also
supervise insertion of CVP lines by junior medical staff. This aims to release senior medical staff to
perform other tasks.

METHODS. CCTs underwent nationally-recognised training in the insertion of CVP lines. CCTs then
undertook local, supervised training and assessment. Time from request for CVP line insertion to com-
pletion, site and number of attempts taken were recorded. Notes were reviewed for 7 days post insertion
for any complications. Supervision of junior doctors was performed using a standardised training pro-
gramme and competency-based assessment tool.

RESULTS. 150 consecutive CVP line insertions were audited over a 5 month period. Ultrasound was
used by the CCT and by the CCT when supervising the SHO, for all subclavian and internal jugular
approaches. Middle grade medical staff used ultrasound for 25/48 of attempts, consultants for 34/37.
There were no differences in complication rates between groups.

TABLE 1.
Time taken for insertion of CVP line

No. inserted < 1 hr 1-2 hr 2-3 hr > 3 hr unknown

Consultant 37 4 9 6 13 5
Specialist
registrar

48 2 15 6 14 11

SHO 45 2 16 3 14 10
CCT 20 5 8 1 2 4

CONCLUSION. CVP line insertion by CCTs or by junior medical staff under supervision by CCTs
may allow senior staff to be utilised for other tasks and may shorten patient journey times. NICE (Na-
tional Institute of Clinical Excellence) guidelines were followed by CCTs but not by middle grade
medical staff.

Grant acknowledgement. Supported by a grant from the NHS Changing Workforce Programme.
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ROLE OF NEAR INFRARED SPECTROSCOPY IN THE POSTOPERATIVE MONITORING
OF NEUROSURGICAL PATIENTS

Bottari G1, Mazzeo A T2, Marano G2, Tanania S2, Galletti C2, Santamaria L B2

1Dep. of Neuroscience, Psychiatric and Anesthesiologic Sciences, 2Neuroscience, Psychiatric and
Anesthesiologic Sciences, University of Messina, Messina, Italy

INTRODUCTION. The maintenance of an adequate tissue oxygenation is recognized as a primary
objective in neurocritical care. Near infrared spectroscopy (NIRS) is a noninvasive technique provid-
ing continuous regional oxygen saturation (rSO2). The aim of this study is to evaluate the role of NIRS
in the postoperative period of neurosurgery.

METHODS. Ten patients undergoing craniectomy have been enrolled in this pilot study. Patients were
monitored with NIRS in the first 48 postoperative hours. Hemodynamic and respiratory parameters
were simultaneously registered.

RESULTS. The results of NIRS, MAP and SpO2 monitoring in the postoperative period are illustrated
in the Figure. Mean rSO2 values in the side of the surgery were 81-70% in the first 24 hours, and
70-68% in the next 24 hours. Mean rSO2 values in the side opposite to the surgical procedure were
maintained between 73 and 68%.

CONCLUSION. No critical events were recorded in any patients. The main result is that rSO2 was
maintained at higher values in the surgical side in the early postoperative period, and this could repre-
sent the effect of an increased cerebral blood flow in the surgical area. rSO2 values were then main-
tained at similar levels in both sides after the first 24 postoperative hours. The recorded cerebral oxime-
try appeared relatively independent from hemodynamic monitoring, suggesting a maintained autoreg-
ulation, in spite of the recent craniectomy

REFERENCE(S). Dujovny M et al: Cerebral oxymetry-Techniques. Neurol Res 1998;20:S5-S12.

0891
AIRWAY SEALING BY THE TRACHEOSTOMY TUBES WITH “LANZ” CUFFS IN THE
NEUROSURGICAL ICU

Petrikov S S1, Tsarenko S V1, Dmitrieva O I1, Fomina S V1

1Neurosurgical ICU, Sklifosovsky Scientific Institute of Emergency Medicine, Moscow, Russian Fed-
eration

INTRODUCTION. Aspiration is one of the main risk factors of nosocomial pneumonia in the neu-
rosurgical patients requiring artificial ventilation. That’s why the problem of airway sealing by the
endotracheal tube cuff is very actual in the neurosurgical ICUs.

METHODS. 30 patients with intracranial hemorrhages enrolled in the study. All of them received
artificial ventilation during investigation. 14 patients had tracheostomy tubes with controlled pressure
cuffs (“Lanz”, Tyco Healthcare) (“Lanz” group) and 16 had tracheostomy tubes with high-volume low-
pressure cuffs (“Control” group). Intracuff pressure of 25 cm H2O was set up and corrected every 3
hours.

RESULTS. The average time of the investigation was (M±δ) 8±5 days in the “Lanz” group and
12±9 days in the “Control” group. Intracuff pressure was measured 677 times in the “Lanz” group
and 1136 times in the “Control” group. We found that during the period of 3 hours intracuff pressure
decreased from 25 cm H2O to 16±5 cm H2O (on the 9±5 cm H2O) in the “Control” group and to
the 19±4 cm H2O (on the 6±4 cm H2O) in the “Lanz” group (p<0.01). It was noticed that 44% of
“Control” group patients needed intracuff pressure increasing above 25 cm H2O in order to provide
proper airway sealing during lung recruitment maneuvers. Patients of the “Lanz” group didn’t need
such manipulations. In 11 cases in the “Lanz” group we prolonged the intracuff monitoring interval to
the 24 hours. Intracuff pressure decreased from 25 cm H2O only to 21±3 cm H2O during this period.
No tracheostomy complications were observed in the both groups.

CONCLUSION. Tracheostomy tubes with the controlled pressure cuffs “Lanz” provide an excellent
airway sealing during artificial ventilation in patients with intracarnial hemorrhages. Implication of
such tubes in the daily ICU practice decreases the necessity of intracuff pressure manometers and
reduces the work of the nurses.

Grant acknowledgement. Tyco Healthcare
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ACUTE CERVICAL CORD INJURY ASSOCIATED WITH OSSIFICATION OF THE POS-
TERIOR LONGITUDINAL LIGAMENT WITHOUT BONE DAMAGES

Shioya N1, Yamada Y1, Shibata S1, Makabe H1, Ishibe Y1, Takahashi G1, Miyata M1, Endo S1

1Emergency, Critical Care and Emergency Center of Iwate Medical Univ., Morioka, Japan

INTRODUCTION. Ossification of the Posterior Longitudinal Ligament (OPLL) causes a chronic pro-
gressive stenosis of cervical vertebral canal and serious myelopathy due to a minor traumatic injury.
In Europe, the incidence rate of OPLL is very low, but in Japan it has been reported as about 2%. In
the present study, we reviewed our experience of acute cervical cord injury associated with OPLL to
understand the pathomechanism and to provide clinical information for management of this disorder.

METHODS. A total of 44 patients with cervical OPLL, presenting with acute cervical cord injury
without vertebral damages such as fracture were reviewed. They were treated at our critical care and
emergency center from 1980 to 2005. There were 39 men and 5 women and aged from 23 to 82 years
(mean ±SD: 61±13), and 2 of them died. Neurological state, type of OPLL, cord injury levels, and
size of the cervical spinal canal were analyzed. The neurological state at admission was assessed by
Frankel grade. The spinal canal was measured in all patients from bone window computed tomography
scans. The presence of spinal cord injury was assessed from T2-weighted MRI scans. Conservative
therapy involved Burton traction followed by wearing of collar. Surgical treatment was performed in 7
patients, and the cervical spinal canal was decompressed by laminoplasty.

RESULTS. The most frequent cause of the cervical cord injury was a fall to the ground (15 patients),
followed traffic accident (10 patients) and downfall (10 patients), and sports (8 patients). The percent-
ages of patients who had segmental-type OPLL were 50%, continuous- or mixed-type OPLL were 25%
with radiological measurements. The anteroposterior diameter and the stenosis rate of the spinal canal
at the narrowest level was 7.1±1.8mm and 56.3±16.5%, respectively. OPLL ranged from one to seven
vertebral bodies. Most patients had OPLL range of five vertebral bodies and experienced incomplete
spinal cord injury. The Frankel grade of paralysis at the initial assessment was A in 7 patients, B in 1,
C in 24 and D in 12. Functional improvements over one grade were noted in 17 patients. The severity
of paralysis was decreased by one grade in 15 patients and by two grades in 2.

CONCLUSION. Patients treated surgically tended to have better neurological improvement than those
treated conservatively. The initial Frankel grade was related to OPLL range.
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0893
ADMISSION LEVEL OF ACTIN-FREE GC-GLOBULIN PREDICTS SURVIVAL AFTER
TRAUMA

Stensballe J1, Schiødt F V2, Lippert F K1, Rasmussen L S1, Dahl B3

1Anaesthesia, Centre of Head and Orthopaedics, 2Hepatology, 3Orthopaedic Surgery, Rigshospitalet,
Copenhagen University Hospital, Copenhagen, Denmark

INTRODUCTION. Mortality after severe trauma continues to be a significant problem. The concen-
tration of relevant plasma markers provides important prognostic information. Gc-globulin is a multi-
functional plasma protein that is involved in the clearance of extracellular actin released from necrotic
cells. The plasma concentration of Gc-globulin, some of which is bound to actin, seems to correlate
with survival after severe injury (1). The purpose of the present study was to evaluate the ability of
admission actin-free Gc-globulin levels to predict survival after injury.

METHODS. Plasma samples were prospectively obtained on arrival from 200 consecutive trauma
patients admitted directly from the scene of accident to a level 1 trauma centre. Measurement of actin-
free Gc-globulin was performed with the commercially available Gc-globulin (Actin-free) ELISA kit
(AntibodyShop A/S, Gentofte, Denmark). All patients were classified according to the Injury Severity
Score (ISS). The primary endpoint was defined as death within 30 days. The local Ethics Committee
approved the study and written informed consent was obtained from the patients or next of kin.

RESULTS. The median time from injury to blood sample was 40 min (interquartile range, 33-50).
Twenty-eight patients died, yielding a mortality of 14.0%. Actin-free Gc-globulin was significantly
lower in non-survivors than in survivors (162 (110-222) mg/L vs. 245 (179-312), respectively;
p<0.0001, Student t-test). Patients who did not survive were significantly older (61 (43-72) years
vs. 36 (25-52)) and had higher ISS (38 (25-75) vs. 9 (4-16) than patients who survived the trauma
(p<0.0001 in both cases; Mann-Whitney’s U-test).

CONCLUSION. Plasma levels of actin-free Gc-globulin are reduced within the 1st hour after trauma.
Low plasma concentrations of Gc-globulin are associated with mortality in trauma patients when actin-
free levels are determined. This finding is consistent the hypothesis that reduction in circulating levels
of actin-free Gc-globulin after injury is a result of depletion caused by actin scavenging related to
severe injury. This prognostic marker may be useful early in trauma assessment

REFERENCE(S). Dahl B, Schiodt F V, Nielsen M, Kiaer T, Williams J G, Ott P. Admission level of
Gc-globulin predicts outcome after multiple trauma. Injury 1999; 30(4):275-281.

Grant acknowledgement. Coloplast A/S, Denmark, supported J Stensballe. AntibodyShop A/S, Gen-
tofte, Denmark, additionally supported the study.
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ASSESSMENT OF ACUTE PHYSIOLOGY AND CHRONIC HEALTH EVALUATION
(APACHE) III PROGNOSTIC SYSTEM IN AMONG 541 CASES

Ouragini H1, Baccar K1, Lamourou M1, Rebai L1, Chaoua T1, Kaddour C1

1Anesthesia and intensive care, National Institute of Neurology, tunis, Tunisia

INTRODUCTION. APACHE III prognostic system consists of two options: a score, which can pro-
vide initial risk stratification for severely ill hospitalized patients within independently defined patient
groups; and a predictive equation, which uses APACHE III score and reference data on major disease
categories and treatment location immediately prior to ICU admission to provide risk estimates for
hospital mortality for individual ICU patients (1). APACHE III prognostic system has been evaluated
among 210 obstetric patients in a retrospective study (2).

METHODS. The study aim was to evaluate the predictive ability of this scoring system in a prospec-
tive study involving 541critically ill obstetricpatients admitted in our ICU. Patients were randomly
divided into developmental (n=350) and validation (n=191) samples.

RESULTS. The actual mortality was 10.50%. The mean APACHE III was 29.23±21.7 for all patients,
it was significantly higher for nonsurvivors than for survivor (81.96±39.26 vs 23.02±17.89, p<0.001).
Mortality predicted was 9.97.area under the ROC curve was 0.917±0.045 and standardized mortality
ratio was 0.95.

CONCLUSION. Goodness-of-fit tests indicated that the model performed well in the developmental
sample and validated well in an independent sample of patients but with an overestimation for the
lowest score as shown in the table.

REFERENCE(S). 1. Knaus W A. The APACHE III prognostic system: Risk prediction of hospital
mortality for critically ill hospitalized adults. Chest 1991;100:1619–1639.
2. Hazelgrove J F. Multicenter study of obstetric admissions to 14 intensive care units in southern
England. Crit Care Med 2001;29:770-5.

0895
UNCONSCIOUSNESS DUE TO HYPERAMMONEMIA IN PATIENTS WITH NORMAL
LIVER FUNCTION ON VALPROIC ACID

Ambrozic J1, Brvar M2, Bunc M3

1Emergency Medicine Department, 2Poison Control Center, 3Clinical Department of Cardiology,
University Medical Center Ljubljana, Ljubljana, Slovenia

INTRODUCTION. Hyperammonemia as a cause of acute mental status changes is mostly related to
abnormal liver function. However, elevated plasma ammonia level without hepatic dysfunction can be
observed. We report on three patients on valproic acid therapy presented with acute unconsciousness
where hyperammonemia without signs of liver dysfunction was discovered.

METHODS. none

RESULTS. CASE REPORTS: Three patients treated with valproic acid for seizure disorder were ad-
mitted to the emergency department due to acute unconsciousness. Plasma ammonia level was elevated
in all three cases, but hepatocellular enzyme levels were normal. Other possible metabolic and organic
causes of unconsciousness were excluded by laboratory and imaging tests. In two patients serum val-
proic acid level was above the therapeutic range, but in one patient serum valproic acid level was within
the therapeutic range. Following discontinuation of valproic acid we observed improvement of the pa-
tients’ mental status and normalization of plasma ammonia levels. Reinitiating of the valproic acid
therapy in one patient was directly associated with increased plasma ammonia levels and deterioration
of the patient’s symptoms.

CONCLUSION. For patients presenting in the emergency department with unexplained mental sta-
tus changes plasma ammonia measurement is an important screening test. Beside the liver disease
as the most common cause of elevated ammonia level, other possibilities should be considered. Hy-
perammonemia is a possible side effect of chronic therapy and acute poisoning with valproic acid,
which interferes with the enzymes responsible for incorporating ammonia into the urea cycle. It may
be asymptomatic or associated with central nervous system depression. Treatment of valproic acid-
induced hyperammonemic encephalopathy is supportive. In patients with coma or high serum valproic
acid levels L-carnitine supplementation is recommended due to its role in β-oxidation of valproic acid.

0896
POINT PREVALENCE STUDIES TO DEMONSTRATE LEVELS OF CARE AND MODIFIED
EARLY WARNING SCORES

Gonzalez I M1, Garcia L J1, Monkhouse D1, Johnson M1, Connelly K A1

1Intensive Care, The James Cook University Hospital, Middlesbrough, United Kingdom

INTRODUCTION. Comprehensive Critical Care (DoH, 2000) changed the emphasis on critical care
from defining specific critical care areas to identifying patient need. The concept is underpinned by the
belief that all at risk and critically ill patients are entitled to timely and appropriate care irrespective
of location. The level of unmet need for critical care has not been formally quantified in our hospital,
although anecdotal evidence would suggest that it is high.
In an attempt to improve early recognition of the criticall y and documentation of clinical observations,
there was a trust-wide introduction of the Modified Early Warning Scoring System (MEWS) with a
colour-coded observation chart, response protocol and comprehensive teaching package.
The point prevalence studies identified the level of care and MEWS of every adult inpatient with em-
phasis on frequency and quality of observations documented.

METHODS. On two separate occasions during 2005 a team from Critical Care assessed individually
all adult, non-obstetric inpatients in an 1100 bed teaching hospital. MEWS and level of care (based on
ICS guidelines) were documented on each individual patient.

RESULTS. In the first study respiratory rate was omitted in 41% patients. This reduced to 22.5%
in the second. Despite an improvement in the quality and documentation of observations, there was
a continued failure to respond to a MEWS ≥3. In both studies, the response rate was 15%. Level 1
patients constituted 10-16% of the study population suggesting a large number of patients at-risk of
deterioration.

CONCLUSION. Failure to respond to a MEWS ≥3 remains a major problem. Documentation of phys-
iological decline without appropriate intervention is unacceptable. Continued education and support on
the wards is essential. Increased emphasis has been placed on prompt recognition and management of
patients with MEWS ≥3 with early consideration given to escalation of care.

REFERENCE(S). 1 Comprehensive Critical Care: a review of adult critical care services. Department
of Health,2002, London.
2 Goldhill DR. McNarry AF (2004) Physiological abnormalities in early warning scores are related to
mortality in adult inpatients. BJA,92;6:882-885.
3 Levels of Critical Care for Adult Patients. Intensive Care Society, 2002, London.
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0897
ACTIVATED PROTEIN C-PROTEIN C INHIBITOR COMPLEX IN NON-SEPTIC PATIENTS
ADMITTED TO INTENSIVE CARE

Hald R1, Recke C1, Bangert K1, Heslet L2, Uttenthal L O1

1Research and Development, AntibodyShop AS, Gentofte, 2ITA, Rigshospitalet, Copenhagen, Den-
mark

INTRODUCTION. Activated protein C-protein C inhibitor complex (APC-PCI) levels are increased
in several thrombotic conditions and may be related to clinical outcome. The purpose of the present
study was to determine PC activation in non-septic patients admitted to intensive care by measuring
APC-PCI and relating this to the clinical outcome.

METHODS. PC activation over a brief time period prior to blood sampling was determined by using a
newly developed ELISA to measure the APC-PCI concentration in plasma stabilized with acid citrate.
Normal values ranged from 0.07 to 0.3 ng/mL with a median of 0.13 ng/mL. APC-PCI was monitored
(daily to alternate days) in 76 patients without sepsis admitted to intensive care. Nine of these died
during admission (mortality 11.8%). PC activation was classified as basal (APC-PCI <0.3 ng/mL) or
increased (APC-PCI >0.3 ng/mL) based on the maximal APC-PCI values observed.

RESULTS. Eighteen patients showed basal PC activation and 58 patients increased PC activation (me-
dian APC-PCI 0.83 ng/mL, range 0.30-39.8). All the non-survivors (median APC-PCI 0.66 ng/mL,
range 0.31-2.90) belonged to the group showing increased PC activation during the course of illness.
However, the maximal APC-PCI levels in non-survivors were not significantly different from those in
all survivors (mean APC-PCI 0.55 ng/mL, range 0.0-39.8). Taking the values of the last sample ob-
tained from each patient during admission to the intensive care unit, 7 of the 9 non-survivors (78%)
showed increased PC activation (median APC-PCI for all non-survivors: 0.38 ng/mL, range 0.13-1.45),
whereas only 11 of 57 survivors (19%) showed increased PC activation (median APC-PCI for all sur-
vivors: 0.16 ng/mL, range 0.0-0.87). This difference was statistically significant (p = 0.0012) by the
Mann-Whitney U-test.

CONCLUSION. This preliminary study suggests that increased and persistent PC activation is a risk
factor in this group of patients. PC activation is likely to be associated with complications that con-
tribute to higher mortality. Further studies are needed to confirm and elucidate these findings.

0898
COMBINED MONITORING OF INTRACRANIAL PRESSURE AND CEREBRAL BLOOD
FLOW IN NEUROINTENSIVE CARE

Keller E1, Mudra R2, Muroi C1, Niederer P2

1Neurointensive Care Unit, Dept. of Neurosurgery, 2Institute of Biomedical Engineering, University
and ETH, Zürich, Switzerland

INTRODUCTION. The benefits of monitoring cerebral blood flow (CBF) in patients with subarach-
noid hemorrhage, severe hemispheric stroke and head injury are apparent. To date a suitable method for
bedside CBF measurement, able to detect smaller areas of ischemia and easy to perform at the bedside
is still lacking. New techniques combining near infrared spectroscopy (NIRS) and indocyanine green
(ICG) dye dilutions to estimate cerebral hemodynamics are available.
The objective is was to develop a new probe for combined monitoring of intracranial pressure (ICP),
cerebral blood flow (CBF) and cerebral blood volume (CBV) with near infrared spectroscopy (NIRS)
and indocyanine green (ICG) dye dilution.

METHODS. For NIRS conventional probes for ICP monitoring (subdural, intraparenchymatous, ven-
tricular drainage) are supplied with two fiber bundles and 90-degree prisms. Central venous injections
of 0.5mg/bw ICG are performed. Regional values for the mean transit time of ICG (mttICG), CBF and
CBV are calculated according to published algorithms [1].

RESULTS. With prototypes of the probe in two patients with intracerebral haemorrhage 9 measure-
ments were performed. Mean values obtained by the subdural probe were in mean for mttICG 9.2 sec,
CBF 16.2 ml/100g/min and CBV 2.4 ml/100g.

CONCLUSION. The new NIRS ICP probe will enable to measure oxygenation, rCBF and rCBV in
the brain directly, without the influence of extracerebral tissue. Combined monitoring of ICP and NIRS
will be of special clinical value in patients with subarachnoid hemorrhage and head trauma, already
provided with ICP probe or ventricular drainage and being especially at risk for secondary ischemic
brain damage.

REFERENCE(S). 1. Keller E et al., Neuroimage, 20:828-39.

Grant acknowledgement. Swiss National Science Foundation (3200B0-102090/1), Olga Mayenfisch
Foundation.
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AUDIT OF COMPLIANCE WITH CARE BUNDLE FOR MANAGEMENT OF SEVERE
HEAD INJURIES; A RETROSPECTIVE STUDY

Ingram M1, Jones S1, Lightfoot R P1, Eynon C A1

1Wessex Neurological Centre, Southampton General Hospital, Southampton, United Kingdom

INTRODUCTION. A reduction in mortality of patients with severe head injury is associated with the
development of evidence based protocols [1,2]. Adherence to such protocols has not been presented.
This audit assesses adherence to the Neurosciences Intensive Care Unit (NICU) care bundle for the
management of severe head injury in the first 24 hours after admission.

METHODS. We undertook a case note review of 50 consecutive patients admitted to the NICU with
severe head injury. Data in the first 24 hours after admission were compared with protocol targets,
and where targets were not achieved, compliance with protocols reviewed. Data were retrospectively
analysed to avoid alteration of clinical practice during data collection.

RESULTS. All 50 notes were traced for review. Results are summarised in tables 1 and 2.

TABLE 1.
Sex (male, female) 42.8
Age in years (median, range) 35, 17-80
Level of care (level 3, level 2) 44.6
Presenting GCS (median, range) 8, 3-15
Table 1: Demographic data, level of care and presenting GCS.

TABLE 2.
Target Intervention Protocol

Episodes Deviations
Oxygenation PaO2 > 11kPa 7 3
ICP Management ICP < 25mmHg 13/39 monitored 6
CPP Management CPP > 70mmHg 33/34 sedated 3
Temperature T 35-37◦C 18 0
Seizure Prophylaxis With compound fracture 24 11
Glycaemic Control BM 5-7mmol/l 28 11
Table 2: Protocol targets, required interventions and protocol deviations.

CONCLUSION. For the fifty patients, in the first 24 hours there were a total of 123 episodes re-
quiring intervention as defined by our NICU protocols. There were 34 (28%) protocol deviations in
the management of these episodes. The suggestion that protocols can reduce mortality is exciting but
without knowledge of adherence, could be misleading. With the results of this audit we are able to
target specific areas of each protocol for education and therefore to improve compliance.

REFERENCE(S). 1. Patel H C, Menon D K, Tebbs S, et al. Specialist neurocritical care and outcome
from head injury. Intensive Care Med 2002;28:547-53.
2. Clayton T J, Nelson R J, Manara A R. Reduction in mortality from severe head injury following
introduction of a protocol for intensive care management. Br J Anaes 2004;93:761-68.

0900
PROGNOSTIC VALUE OF CEREBRAL MRI IN COMA THE FIRST 6 TO 36 HOURS
AFTER CARDIAC ARREST: A PILOT STUDY

Frigerio S1, Remonda L2, Arnold M1, Mattle H P1, Ozdoba C2, Brekenfeld C2, Dahlqvist M3,
Rothen H U3

1Dept. of Neurology, 2Dept. of Neuroradiology, 3Dept. of Intensive Care Medicine, University
Hospital, Bern, Switzerland

INTRODUCTION. Outcome in comatose patients with hypoxic-ischemic encephalopathy and pre-
served brainstem functions following cardiopulmonary resuscitation is difficult to predict. The ob-
jective of this study is to explore the prognostic value of early cerebral diffusion-weighted magnetic
resonance imaging (DWI MR) in patients after cardiac arrest and successful resuscitation.

METHODS. Pilot study to observe the outcome of patients with hypoxic ischemic encephalopathy af-
ter successful cardiopulmonary resuscitation in a single centre. In each patient a cerebral MR including
DWI and perfusion-weighted imaging was performed according to a standardized protocol within 6 to
36 hours after cardiac arrest. Patient management, including blood glucose and cardiopulmonary con-
trol, was performed according to standard routine, and patients were assessed by a neurologist daily.
Body core temperature was kept between 34.0◦C and 37.0◦C during the first 24 hours after CPR.

RESULTS. From January 2005 to January 2006, 38 patients admitted to the ICU were eligible for the
study. Of these, 14 (13 men, 1 woman; mean age 64.8 y) were included. 24 patients were not included
because of contraindications to MR examination (8), rapid clinical improvement (8), missing consent
of families (4) or death before the MR examination (4). Twelve patients died within 5 days, and two
were discharged from the hospital alive. The two survivors had normal MR findings. Nevertheless, they
showed a severe amnestic syndrome 6 months later. Eight patients who died showed bilateral hyperin-
tense signals on DWI MR in the basal ganglia and parieto-occipital and mesio-temporal cortex. Four
patients who died had a normal MR. MR angiography was normal in all patients.

CONCLUSION. All 8 comatose patients with signal abnormalities on DWI MR after cardiac arrest
and successful resuscitation died. Normal DWI MR was seen in 2 survivors and in 4 patients who died.
Therefore, abnormal signal on DWI MR may have prognostic value and indicate adverse outcome.
These findings have to be corroborated in a larger number of patients. Based on our results, we are
developing a protocol for a multicentre study in order to collect an adequate number of patients to
answer this question.
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0901
UTILITY OF A BEDSIDE 4 CHANNEL CONTINUOUS EEG MODULE TO DETECT
SEIZURES FOLLOWING ACUTE BRAIN INJURY

Sharpe M D1, Young B G2, Kelly M2

1Anesthesia and Perioperative Medicine, 2Neurosciences, London Health Sciences Centre-UH,
London, Canada

INTRODUCTION. Continuous EEG monitoring (cEEG) has demonstrated an increased incidence of
seizures after brain injury 1,2, many of which were undetected. However, cEEG is often not available
or delayed in application. With a new bedside, EEG module that is easily applied by the ICU nurse,
prompt cEEG is now feasbile. However, this technology needs validation by determining its ability to
detect seizures in high risk patients.

METHODS. With consent, 38 ICU patients admitted with seizures or acute brain injury were simulta-
neously and continuously monitored with a standard 16 channel EEG monitor (XLTEK EEG, Canada)
and a 4 channel EEG monitor (Datex-Ohmeda M-EEG;#898683-00) using scalp electrodes and sur-
face EEG electrodes (subhairline montage), respectively. Up to 48hrs of recordings were intrepreted
for seizures independently and blindly. Calculation of sensitivity= a/(a+c) and specificity = d/(b+d) for
documented seizure activity from both recordings were performed.

RESULTS. The sensitivity and specificity of the Datex-Ohmeda M-EEG module for detection of
all seizueres was 0.9 and 0.996, respectively, compared to standard EEG monitoring. The sensitiv-
ity/specificity for detection of generalized spike waves, focal spikes, and burst suppression was .75/.94,
.43/.67/and .41/.91 respectively.

CONCLUSION. Using the Datex-Ohmeda 4 channel bedside EEG module with a subhairline mon-
tage, provides a continuous, safe, user-friendly, convenient and sensitive monitor for detection of
seizures in high risk patients with acute brain injury. The impact on outcome following treatment
of these seizures, many of which were previously undetected clinically, needs to be studied.

REFERENCE(S). 1. Vespa P M et al. J Neurosurg 1999;91:750-60.
2. Young G B et al. Neurology 1996;47:83-9.
3. Ebersole J S et al. J Clin Neurophysiol 1987;4:213.

Grant acknowledgement. supported in part by Datex-Ohmeda.
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IMPLEMENTATION OF INTENSIVE INSULIN THERAPY: EFFECTS ON INSULIN USE,
GLYCAEMIC CONTROL AND OUTCOME

Chicote-Hughes L C1, Sanders S L1, Paddle J J1

1Intensive Care Unit, Royal Cornwall Hospital, Truro, United Kingdom

INTRODUCTION. Intensive insulin therapy reduces morbidity and mortality in surgical [1] and med-
ical [2] intensive care patients and has been introduced safely in clinical practice [3]. We report the
results of an observational study of the implementation of an intensive insulin protocol in a mixed
medical and surgical ICU in a district general hospital.

METHODS. Approval for the study was granted by the local ethics committee. The protocol [3] was
introduced in February 2005. Data were collected prospectively on demographics (age, sex, APACHE
II score, discipline), insulin use, blood glucose and ICU mortality on patients for 9 months before in-
troduction of the protocol and 9 months after. Inclusion criteria were all patients admitted to ICU with
a stay >72 hours. Exclusion criteria were age <16 years, primary diabetic diagnosis and patients on
oral diet.

RESULTS. 747 patients were admitted over the study period. There were 76 patients in the
pre-protocol group and 61 in the post-protocol group. Both groups were well-matched for age, sex,
APACHE II score and discipline (p=ns for all parameters). Insulin use per 24 hours significantly
increased post-protocol (33.1 pre- vs. 47.4iu post-protocol; p=0.005). There was a reduction in mean
blood glucose post-protocol (6.69 vs. 6.35mmol/l; p=0.026). ICU mortality pre-protocol was 29.3%
and post-protocol was 20.8%. Hospital mortality was 43.9% and 34.7% respectiviely. There were 15
episodes of hypoglycaemia (BM<2.2mmol/l) in 9 patients in the pre-protocol group and 12 episodes
in 6 patients in the post-protocol group (p=ns).

CONCLUSION. We have demonstrated the safe implementation of an intensive insulin protocol in a
general mixed ICU. Adoption of the protocol has resulted in a significant increase in insulin adminis-
tration and a small but significant reduction in mean blood glucose. Hypoglycaemic episodes have not
increased. Accepting the limitations of an observational study, intensive insulin therapy may confer a
survival benefit in clinical practice.

REFERENCE(S). [1] Van Den Berghe G et al. Intensive Insulin Therapy in Critically Ill Patients.
NEJM 2001; 345:1359-1366. [2] Van Den Berghe G et al. Intensive Insulin Therapy in the Medical
ICU. NEJM 2006; 354: 449-461. [3] Laver S et al. Implementing Intensive Insulin Therapy: Develop-
ment and Audit of the Bath Insulin Protocol. Anaesth Intensive Care 2004; 32: 311-316.

0903
ADHERENCE, EFFECTIVENESS AND SAFETY OF AN INTENSIVE INSULIN PROTOCOL
IN CRITICALLY ILL PATIENTS

Karir V1, Treggiari M M2, Daniel S3, Yanez N D3, Deem S A2

1Pharmacy, 2Anesthesiology, Harborview Medical Center, 3Biostatistics, University of Washington,
Seattle, United States

INTRODUCTION. Tight blood glucose control has been shown to decrease morbidity and mortality
in critically ill patients. We investigated adherence, effectiveness, and safety of two insulin protocols
targeting increasingly tighter blood glucose control.

METHODS. Retrospective cohort study of all patients admitted to the ICU at Harborview Medical
Center during March 1, 2001 to February 28, 2005. Data were compared among three subsequent time
periods of implementation of the insulin protocols: 03/01/2001 to 02/28/2002 (target blood glucose
goals 121-180 mg/dL, Cohort I), 03/01/2002 to 06/30/2003 (80-130 mg/dL, Cohort II), 07/01/2003 to
02/28/2005 (80-110 mg/dL, Cohort III).

RESULTS. There were no differences in baseline characteristics with respect to age, gender, ethnicity,
SAPS II score, BMI, creatinine or requirement for mechanical ventilation.

TABLE 1.
Blood glucose, insulin, hospital and ICU outcome data

Cohort I
(n=2390)

Cohort II
(n=3582)

Cohort III
(n=4990)

Patients receiving insulin
infusion, n (%)

99 (4.14) 384 (10.72) ** 1106 (22.16)**

Daily insulin dose 68.5 +/- 82.9 53.9 +/- 58.5 ** 45.5 +/- 43.9**

Average daily blood
glucose (pts on insulin)

207.8 +/-85.9 166.4 +/- 51.9** 142.0 +/- 36.7**

Glycemia <40 mg/dL
(pts on insulin) n, (%)

2 (2.02) 5 (1.30) 19 (1.72)**

ICU mortality 1.00 0.67 (0.45, 1.03) 0.63 (0.42, 0.95)*

Hospital mortality 1.00 1.11 (0.87, 1.17) 1.01 (0.87, 1.17)

ICU length of stay 1.00 1.12 (1.02, 1.24)* 1.08 (0.98, 1.19)

Hospital length of stay 1.00 1.18 (1.07, 1.31)** 1.15 (1.04, 1.28)**

*p<0.05 **p <0.01, OR adjusted for age, SCr

CONCLUSION. An insulin protocol for tight blood glucose control substantially increased the use of
insulin and was effective in reducing average glycemic levels in ICU patients. There was a marginal
although significant increase in episodes of hypoglcemia. Implementation of an intensive insulin pro-
tocol was associated with improved ICU, but not hospital mortality.

Grant acknowledgement. Unrestricted grant-Roche Diagnostics Corporation

0904
DOES PRIOR DIAGNOSIS OF DIABETES MELLITUS PREDICT POOR GLYCEMIC
CONTROL?

Taboas A1, Camara M1, Afonso O1, Silva A1, Marinho A1

1Intensive Care Unit, Hospital Geral de Santo Antonio, Oporto, Portugal

INTRODUCTION. Studies demonstrated that intensive insulin therapy reduces mortality and morbid-
ity in critically ill patients. In addition to recognizing and treating hyperglycemia, it is as important to
identify other frequently overlooked factors that contribute to hyperglycemia, such as prior diagnosis
of diabetes mellitus.

METHODS. To assess the efficacy of intensive glucose management protocol in a heterogeneous pop-
ulation of critically ill adult patients with or without a prior diagnosis of diabetes mellitus we conducted
a prospective study carried in mixed ICU patients during 2 years. We studied patients who were con-
sidered to need intensive care for at least five days. All patients received an insulin infusion protocol
with a target blood glucose of 80 to 140 mg/dL. Demographic data, prior history of diabetes, SOFA
score, SAPS II, glycemic levels during the first 5 days and insulin requirement were collected.

RESULTS. 293 patients were enrolled (261 nondiabetics and 32 diabetics). Nondiabetic group: age
56.5±18.7(58) years, SAPS II 37.3±11.3 (36), SOFA score 7.2±3.3 (7), mortality rate - 31.8%. At
24h the mean blood glucose levels was under 140 mg/dl. Mean blood glucose levels in first 5 days was
143.3±5.9 (141.7) mg/dl and insulin requirement 16.8±4.8 (18.5) IU /day. Hypoglycemia incidence
(glycemia < 50 mg/dl) 4.21%.
Diabetic group: age 68.0±11.7 (72) years, SAPS II 39.4±9.3 (38), SOFA score 7.3±3.1 (8), mortality
rate 21.8%. At 24h the mean blood glucose level was under 160 mg/dl. Mean blood glucose levels in
first 5 days was 179.1±20.8 (172.4) mg/dl and insulin requirement 42.0±11.3 (44.3) IU /day. Hypo-
glycemia incidence (glycemia < 50 mg/dl) 25%.

CONCLUSION. Compared with nondiabetic group, the diabetic patients had longer periods with
glucose levels greater than 140 mg/dL with higher insulin requirement and higher incidence of hipo-
glycemias.
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0905
HYPERGLYCEMIA AT ADMISSION AS A MARKER FOR POOR OUTCOME

Camara M C1, Afonso O1, Taboas A1, Brandao J L1, Silva A1, Marinho A1

1Intensive Care Unit, Hospital Geral de Santo Antonio, Oporto, Portugal

INTRODUCTION. Admission hyperglycemia is associated with the patient outcome; the value of its
impact remains unclear.

METHODS. Observational prospective study in mixed ICU in the period of 2005-2006 (N=620). Ad-
mission hyperglycemia was defined as random blood glucose level of 200 mg/dl or more.
Collected demographic data, severity of illness scoring system and organ dysfunction (SAPS II and
SOFA score), blood glucose levels, type of admission, length of hospital stay and hospital outcome.
Considered prognostic variables: hyperglycemia, body mass index (BMI), SAPS II, SOFA score and
sepsis. We used logistic regression equation and odds ratio to evaluate the impact of the demographic
and clinical variables in the mortality rates. P < 0.05 was considered significant. All analysis were
conducted using SPSS 11.

RESULTS. We enrolled 620 patients, 64 were diabetic (208.5±98.8(197) mg/dl), 94 hyperglycemics
(249±57.14(230) mg/dl) and 462 normoglycemics (131.97±34.69(132) mg/dl). The diabetics had sig-
nificant differences in relation to the other patients groups, regarding the age, BMI, SAPS II. The
mortality rate in patients with new hyperglycemia was 36.2%, normoglycemics 33.9% and diabetics
28.1% (p< 0.0001). The adjusted multivariable analysis for newly hyperglycemia, severity scores and
sepsis revealed that hyperglycemia (OR, 1.11; 95% CI, 0.78 to 1.58; p=0.0001), the SOFA score (OR,
1.16, 95% CI 1.09 to 1.23; p=0.0001), SAPS II (OR 1.02 95% CI 1.01 to 1.04; p=0.0001), and the
sepsis (OR 1.34, 95% CI 0.93 to 1.93; p=0.0001) were associated with highest mortality rate.

CONCLUSION. The analysis of our data supports the results observed in others studies that the ad-
mission hyperglycemia is an independent marker of in-hospital mortality in patients with undiagnosed
diabetes. This study also showed that the SAPS II, SOFA score and sepsis are important markers of
prognostic at admission in an intensive care unit.

0906
EVALUATION OF A CONTINUOUS GLUCOSE MONITORING DEVICE IN CRITICALLY
ILL PATIENTS

Ruiz Escribano E1, Suarez-Sipmann F1, González Arenas P1, Taboada Padin R1, López Mendoza D1,
Muñoz Varea M1, Rovira Loscos A2, Pérez Calvo C1

1Intensive Care Medicine, 2Endocrinology, Fundación Jiménez Dı́az-UTE, Madrid, Spain

INTRODUCTION. Intensive glycemic control has shown a beneficial effect on morbidity and mor-
tality of critically ill patients. However, achieving euglycemia remains a difficult task in the ICU that
is related to a significant workload and can expose patients to dangerous episodes of hypoglycemia.
We have evaluated the performance of a minimally invasive continuous glucose monitoring device in
a population of stable and unstable critically ill patients.

METHODS. We studied a microdialysis system that operates through a microfiber inserted in the ab-
dominal subcutaneous space. The obtained interstitial glucose sample is analyzed by a biosensor that
uses the glucose-oxidase reaction that creates a proportional electrical current. The voltage signal is
calibrated with a reference capillary glucose and a value is displayed every 3 minutes. Calibration was
performed every 12h. Measured values were compared to reference capillary glucose measurements
obtained every hour in unstable and every three hours in stable patients during a period of 48h.

RESULTS. 19 patients, 11 hemodynamically unstable and 8 stable, admitted to a medical-surgical
ICU were prospectively studied. During the first 6 hours after calibration the system performed well
showing an intra-class correlation coefficient (ICC) of 0.932 from hour 1 to 3 and 0.775 from hour 3
to 6. After the 7th hour a progressive dispersion from the reference measurement was observed with a
corresponding decrease in the ICC to 0.675 from hour 10 to 12. (p<0.001 for all values). These data
showed a good agreement with the graphical Bland-Altman analysis. After the second calibration the
performance improved and the ICC remained stable and > 0.77 (p < 0.001) for the rest of the study.
The mean difference between both measurements at all points was 7.13 +/- 2.2 mg/dL for stable and
13.33 +/- 1.33 mg/dL for unstable patients (p = 0.019).

CONCLUSION. The proposed system can be useful for the continuous measurement of glucose both
in stable and unstable critically ill patients. However to assure accurate measurements calibration
should be performed at least every 6 hours.

REFERENCE(S). Maran et al. Diab Nutr Metab 2002; 15:429-433.

0907
COMPARISON OF GLUCOSE MONITORING STRATEGIES DURING INTENSIVE
INSULIN THERAPY

Van der Nat G A M1, Nieuwlaat W A1, Jakobs B S2, Blans M J3

1Department of internal medicine, 2Department of clinical chemistry, 3Department of intensive care,
Sint Elisabeth hospital, Tilburg, Netherlands

INTRODUCTION. Positive effects of intensive insulin therapy on morbidity and mortality have been
published. During intensive insulin therapy, prevention of hypoglycaemia and possible cerebral damage
is important. Intensive care units of large teaching hospitals and academic centres in the Netherlands
use different glucose monitoring stratagies. There exists no consensus how glucose levels in critically
ill patients are best monitored.

METHODS. A prospective, observational study in a 16 bed intensive care unit in a large teaching
hospital was performed from December 2005 until March 2006. 125 Patients were treated according to
our intensive insulin therapy protocol, starting within 24 hours after admission. Patients were eligible
if they were above 18 years of age. We compared 4 different methods to measure the blood glucose
levels: in capillary and arterial blood by a bedside glucose monitoring device, in arterial blood by a
blood gas analyzer and in arterial blood (hexokinase method) in our laboratory.

RESULTS. A total of 125 paired glucose maesurements were obtained. Fifty-four (43%) of the glu-
cose levels were obtained during the administration if noradrenalin. No glucose levels of less then 2.2
mmol/l were missed using bedside glucose measurement methods.

TABLE 1.
Average blood glucose levels by four different monitoring strategies

capillary
bedside

arterial
bedside

blood gas
analyzer

laboratory

average blood
glucose (mmol/l)

6.7 6.3 6.6 6.5

TABLE 2.
Comparing differences between four different glucose monitoring strategies

laboratory
vs capillary
bedside

laboratory
vs arterial
bedside

laboratory
vs blood
gas analyzer

blood gas
analyzer vs
capillary
bedside

blood gas
analyzer vs
arterial
bedside

nr. difference
> 1.0 mmol/l

24 (19.2%) 17 (13.6%) 2 (1.6%) 19 (15.2%) 18 (14.4%)

CONCLUSION. In 125 critically ill patients treated by intensive insulin therapy, we measured glucose
levels using 4 different methods. Comparison showed a difference of 1.0 mmol/l or more in approx-
imately 15% of the glucose levels. Using a intensive insulin therapy protocol, this can have major
consequences for insulin dosage.

REFERENCE(S). van den Berghe G., Intensive insulin therapy in critically ill patients. NEJM, 2001;
nov 8; 345: 1359-1367.

0908
TIGHT GLYCEMIC CONTROL AFTER CARDIAC SURGERY: FEASIBILITY AND
RESULTS OF A NURSE DRIVEN PROTOCOL

Meert S1, Van Houdenhove P1, Lecomte P2, De Roo L1, Nollet G2, Foubert L2

1Dept of nursing, 2Dept of Anesthesiology and Intensive Care, Onze Lieve Vrouw Hospital, Aalst,
Belgium

INTRODUCTION. Intensive insulin therapy with blood glucose level between 80 and 110 mg/dl re-
duces mortality in postoperative intensive care patients (1). However, glycemic control regimen are
often assigned to a team of nurses and a physician. We have evaluated whether tight glycemic con-
trol is feasible in postoperative cardiac surgical patients, with our routine nursing staff using the Aalst
glycemia insulin protocol (2).

METHODS. The Aalst glycemia insulin protocol is a nurse driven protocol that adjusts insulin dosage
to both absolute values and changes in blood glucose levels (BGL). The protocol presets an upper and
lower limit of normoglycemia. The lower and upper limits were set at 80 and 110 mg/dl, respectively.
In patients after cardiac surgery with cardiopulmonary bypass, BGL were measured hourly until BGL
were within the normoglycemia range for 4 hours, afterwards 2 hourly measurements were continued.
If the target range was exceeded, an hourly measurement was restarted until blood glucose levels re-
turned to target values. Data were collected during a maximum of 24 hours in ICU. In all these patients
Aalst glycemia insulin protocol was already used peroperatively. The nursing staff in ICU was edu-
cated in the use of the Aalst glycemia insulin protocol and received instructions in how to correctly
obtain blood samples for measurements. All patients received 5% dextrose at 1 ml/kg.h. A physician
was only to be contacted by the nursing staff when glycemia was below 60 mg/dl or twice above 200
mg/dl.

RESULTS. A total of 9789 BGL were measured. In non-diabetics, mean BGL were within target at
all times. In diabetics, mean BGL in ICU were only out of target during the first 8 hours. Both in non-
diabetics and diabetics, the incidence of hypoglycemic measurements (<70 mg/dL) were very low, at
0.7% and 0.6% respectively. Only 1.2% protocol violations were noted, of which 86% occurred in the
first 6 weeks of 6 months registration after introduction of the protocol.

CONCLUSION. The Aalst glycemia insulin protocol is efficient and safe to control blood glucose
levels in postoperative cardiac surgical patients. Following proper education and follow-up, this nurse
driven protocol can easily be used with minimal protocol violations. It is considered nurse friendly and
can be implemented without additional staff.

REFERENCE(S). 1. Van den Berghe et al. NEJM 2001; 345: 1359-67. 2. Lecomte P, et al. NYSSA
PGA 59 A164.
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0909
THE EFFECTS OF STEROIDS ON THE TIGHT GLYCEMIC CONTROL OF THE SEPTIC
ICU PATIENT

Theodorakopoulou M1, Skabas N2, Lignos M1, Nikandros M2, Dimopoulou I1, Armaganidis A1

1Icu, Attiko university hospital, 2Icu, 3RD Hospital Ika, athens, Greece

INTRODUCTION. Hyperglycemia is common in critical illness and can lead to complications that
increase the risk of death even to those who have not previously had diabetes. Normoglycemia or in-
sulin therapy reduces morbidity and mortality of patients in ICU.
Our objective was to evaluate the effect that corticosteroids had on the glycemic control of the septic
ICU patient.

METHODS. Seventy eight patients were included in a prospective observational study in a six bed
University Hospital Intensive Care Unit and on a five bed medical Intensive Care Unit of a tertiary
Care Hospital. APACHE II scores were calculated for all patients; they were all normoglycemic prior
to their admission in the ICU and met the ACCP/SCCM consensus criteria for sepsis and septic shock.
Patients with diabetes either insulin dependent or not, were excluded from the study. Subcutaneous
insulin and oral hypoglycemic agents were not given. A tight glycemic control protocol was used in all
patients and the aim was to maintain a blood glucose level of 90-110mg/dl. Blood glucose was mea-
sured using the glucometer PRECISION EXTRA. The intensive insulin treatment using soluble human
insulin; Actrapid, started when the patient’s blood glucose exceeded 120mg/dl. Strict algorithms deter-
mining the insulin infusion rate were established to be followed by the nursing staff. Enteral feeding
was used to all patients based on a standard protocol. Patients that required parenteral feeding were
excluded from the study.

RESULTS. From a total of seventy eight patients in the study, twenty eight received corticosteroid
treatment for their septic shock (300mg solu-cortef/day for seven days). The APACHE II scores were
higher in the corticosteroid group with a mean value of 24.3 vs 20.3 for the group that did not take
corticosteroids. The steroid group exhibited significantly higher blood glucose levels and needed sig-
nificantly higher (35%) insulin infusion rates in order to keep glucose levels between 90-110mg/dl.

CONCLUSION. Use of steroids in the ICU septic patient increases blood glucose levels and thereby
significantly increases the infusion rate of insulin in order to maintain tight glycemic control (glu-
cose levels between 90-110mg/dl). It is necessary thereby to follow these patients closely in order to
establish new infusion insulin rates in order to maintain good glycemic control.

0910
BLOOD GLUCOSE MEASUREMENT AT THE POINT-OF-CARE: GLUCOSE METER VER-
SUS BLOOD GAS ANALYZER

Mikkelsen I S1, Berthelsen R G1, Kancir C B1

1ICU, Dept of Anesthesiology, Holstebro Hospital, Holstebro, Denmark

INTRODUCTION. Capillary blood glucose measurement is the method of choice as a guide for ad-
justing insulin infusion rates. Physiologic differences in glucose content have been found in capillary-
and venous blood. The aim of this study is to investigate the glucose measurement in arterial blood by
using different methods.

METHODS. Whole blood glucose was determined simultaneously in the same arterial blood sample
(n= 88) by a bedside instrument (AscensiaR ContourR) and by a blood gas analyzer (Radiometer ABL
700).

RESULTS. Squared correlation coefficients (R2) between glucose meter and blood gas analyzer was
0.90.
The difference between glucose results measured with blood gas analyzer and glucose meter versus the
average is shown in Figure. Mean difference is -1.2 mmol/l and standard deviation is 1.2 mmol/l. The
limits of agreement are 1.2 mmol/l and - 3.6 mmol/l.

CONCLUSION. The analytical differences in glucose measurement with glucose meter and blood gas
analyzer may prohibit the random use of these two methods of glucose measurement for insulin dose
titration.

REFERENCE(S). Stahl M, Brandslund I. Measurement of glucose content in plasma from capillary
blood in diagnosis of diabetes mellitus. Scand J Clin Lab Invest. 2003;63:431-40.

0911
STRICT GLYCAEMIC CONTROL IN CRITICALLY ILL. ARE WE GOING OVERBOARD?

Jayaram R R1, Hargreaves C1

1Department of Intensive care medicine, Whittington Hospital NHS Trust, London, United Kingdom

INTRODUCTION. Conflicting data exists regarding potential benefits of tight glycaemic control in
critically ill [1,2]. Also it may lead to complications such as hypoglycaemia [3]. Hence this study was
initiated to analyze the incidence/contributory factors for hypoglycaemia in Patients admitted to an
Intensive care unit (ICU) and managed by tight glycaemic control.

METHODS. The study period started in February 2006 in a 9 bed multidisciplinary ICU. Prospec-
tive analysis of charts of patients prescribed continuous insulin infusion by a sliding scale targeting
capillary blood glucose level between 4.4-6 mmol/L done. Data collected with a focus on, number of
hypoglycaemic events, feeding regimen/route, details of medications, Acute Physiology And Chronic
Health Evaluation II score (APACHE II), Co-morbidities, details of organ failure/renal replacement
therapy, positive cultures and morbidity/mortality attributable to hypoglycaemia. Logistic regression
done with the observed data and hypoglycaemia.

RESULTS. Interim analysis of the data at 2 months showed 28 episodes of hypoglycaemia. Posi-
tive correlation observed between hypoglycaemia and Continuous veno venous hemofiltration with
lacate free replacement fluid (Odds ratio [OR]3.8. Confidence interval [CI]1.2-18.2), Diabetes mellitus
(OR 4.2, CI 2.1-38), Underlying ileus/gut failure with large volume nasogastric aspirate (OR 2.3, CI
0.8-12), Sepsis with cultures growing gram negative organisms (OR 2.6, CI 1.1-26.2), Use of Nora-
drenaline/Octreotide (OR 1.6, CI 2.1-7.2) and Body weight less than 52 kilograms or weight loss more
than 5 kilograms since admission (OR 6.2, CI 1.4-54.2). One patient sustained neurological damage
attributable to neuroglycopaenia.

CONCLUSION. Hypoglycaemia is a potential complication of intensive glycaemic control therapy in
critically ill patients. Caution is required in patients with Diabetes mellitus, Gram negative sepsis, Gut
failure, On renal replacement therapy with bicarbonate based solution, Use of vasopressors/octreotide
and who are debilitated.

REFERENCE(S). 1. Van Den Bergh et al. Intensive Insulin Therapy in Critically ill patients. N Engl
J Med 2001; 345:1359-67.
2. Van Den Berghe et al. Intensive insulin therapy in the Medical ICU. N Engl J Med: 2006; 354:449-
61.
3. Brunkhorst F M et al. Results of VISEP study. Infection 2005; 31:1136.

0912
SERUM GLUCOSE LEVELS ARE ASSOCIATED WITH MORTALITY AFTER PRO-
LONGED ICU STAY

Angelopoulos E1, Kritikos K1, Siafaka A1, Pratikaki M1, Kanaloupiti D1, Zervakis D1, Roussos C1,
Nanas S1

1First Critical Care Department, Medical School, National and Kapodistrian University, Evangelismos
Hospital, Athens, Greece

INTRODUCTION. Hyperglycaemia in the context of acute coronary syndromes and major neurolog-
ical events has been shown to be detrimental. The aim of this study is to investigate whether there is an
association between serum glucose levels and mortality in long-term ICU patients of a general ICU.

METHODS. We studied 149 consecutive patients (105 males/44 females, age 54±19 years, admission
APACHE II score 15±6 and SOFA score 7±3) who stayed in the ICU for more than 10 days (mean 28
days, SD 16 days). Patients with a history of diabetes mellitus or with neurological admission diagno-
sis (of either traumatic or cerebrovascular nature) were excluded from the study. Mean serum glucose
levels of each patient were used to compare survivors with non survivors.

RESULTS. One hundred and thirteen patients survived to be discharged from the ICU. Non survivors
(36 patients) had significantly higher admission APACHE II scores than survivors (19±8 vs 14±6,
P=0.001), and similarly higher SOFA scores (9±3 vs 7±3, P=0.004). Mean glucose values differed
significantly between the two groups (162±44 vs 144±46, P=0.012). For grouped mean serum glu-
cose values (<100 mg/dL with 12 patients, 101-140 mg/dL with 64 patients, 141-189 mg/dL with
48 patients, >180 mg/dL with 25 patients), mortality rates were greater in the more hyperglycaemic
groups of patients (8% vs 19% vs 31% vs 32%, overall P<0.001). Patients were grouped according to
admission APACHE II scores in three groups: 0-14 (76 patients, 63 survivors), 15-24 (57 patients, 42
survivors), >25 (14 patients, 6 survivors). Mean glucose values were higher in the more severely ill
patients (146±52 vs 146±33 vs 173±55, Kruskal-Wallis test, overall P=0.024). Furthermore, strati-
fied analysis within each severity of illness group showed that mean glucose values were higher in non
survivors than in survivors in the APACHE II 15-25 and >25 groups: 160±35 vs 141±31, P=0.054
and 197±58 vs 142±32, P=0.028.

CONCLUSION. Serum glucose levels are markedly elevated in patients who do not survive prolonged
critical illness. Further studies are required to clarify the role of glucose metabolism derangement in
adverse outcomes in the ICU, and the potential effect of interventions aimed to achieve tight control of
glucose levels.
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0913
ENDOTHELIAL DYSFUNCTION IN CRITICAL ILLNESS: GLYCEMIA OR GLYCEMIA
INDEPENDENT ACTIONS OF INSULIN?

Ellger B1, Richir M2, Langouche L1, Debaveye Y1, Vanhorebeek I1, Van Leeuwen P2, Van den
Berghe G1

1Intensive Care Medicine, Catholic University of Leuven, Leuven, Belgium, 2Department of Surgery,
VU University Medical Center, Amsterdam, Netherlands

INTRODUCTION. The endothelium plays a pivotal role in the control of the vascular tone by releas-
ing nitric oxide (NO) from arginine, the sole substrate for the enzyme NO synthase (NOS). Asymmetric
dimethylarginine (ADMA), an endogenous derivate of arginine, inhibits NOS and is thus a determinant
of the bio-availability of NO. During critical illness, high plasma levels of ADMA are associated with
increased mortality. As intensive insulin therapy (IIT) affects plasma levels of arginine and ADMA, we
studied the relative impact of maintaining normoglycemia and glycemia-independent actions of insulin
on plasma levels of arginine and ADMA in relation to endothelial function and organ dysfunction.

METHODS. In a TPN-fed rabbit-model of prolonged critical illness we assessed the impact of main-
taining normoglycemia/normoinsulinemia (NG/NI), normoglycemia/hyperinsulinemia (NG/HI), hy-
perglycemia/normoinsulinemia (HG/NI) and hyperglycemia/hyperinsulinemia (HG/HI) over 7 days
on plasma levels of arginine and ADMA, and endothelial NOS (eNOS) expression in aortic tissue. In
isolated aortic rings we quantified endothelium-dependent relaxation by relaxation to cumulative doses
of a) Acetylcholine (Ach), b) Ach + L-nitro-arginine-methy-ester (L-NAME) and c) Nitroprusside of
norepinephrine (NE)-induced vasoconstriction. Creatinine was measured in plasma on day 3 and 7.

RESULTS. Arginine levels remained normal in both normoglycemic groups and decreased in hyper-
glycaemic animals. Plasma levels of ADMA were low in both normoglycemic groups and high in hy-
perglycaemic groups, most pronounced in HG/HI animals (P<0.05). eNOS expression was not different
from healthy controls in any group. Relaxation of aortic rings to Ach after NE-induced contraction was
impaired in all 4 groups (P<0.05). The 2 normoglycemic groups revealed a better relaxation to Ach, as
compared with the two hyperglycemic groups (P<0.05), independently of insulinemia. Nitroprusside-
induced relaxation was not affected. ADMA levels positively correlated with plasma creatinine (day3:
r2=0.47, p<0.001, day7: r2=0.25, p=0.004).

CONCLUSION. Maintaining normoglycemia rather than glycemia independent actions of insulin
prevented endothelial dysfunction in this model of critical illness, not by influencing eNOS expression
but more likely by regulating levels of ADMA, an inhibitor of local NO production. This appears to
influence organ perfusion and thus organ function.

Grant acknowledgement. IMF, Münster, Germany and B. Braun Stiftung, Germany.

0914
ESTABLISMENT OF GLYCEMIC CONTROL UPON THE FIRST 24 HOURS OF ADMIS-
SION TO THE ICU IMPROVES OUTCOME

Theodorakopoulou M1, Skabas N2, Lignos M1, Nikandros M2, Dimopoulou I1, Armaganidis A1

1Icu, Attiko university hospital, 2Icu, 3RD Hospital IKA, athens, Greece

INTRODUCTION. Insulin requirements especially the 1st 24 hrs is associated with increased mor-
tality than simple glycemic control. Our objective was to establish glucose (glu) control from the 1st
24 hrs upon admission to the ICU and identify any relation to the outcome.

METHODS. 88 pts were included in a prospective observational study of a 6 bed University Hospital
ICU and of a 5 bed med ICU of a tertiary Care Hospital. APACHE II scores were calculated for all
pts. Pts with diabetes either insulin dependent or not, were excluded from the study. Blood glu levels
were estimated at the time of admission and pts were randomly assigned into 2 categories, an inten-
sive insulin treatment category (group A) and a conventional treatment category (group B). In group
A intensive insulin treatment was started when the pt’s blood glu exceeded 120mg/dl and the aim was
to maintain a blood glu level of 90-110mg/dl. In group B insulin treatment was started when blood
glu levels exceeded 180mg/dl. Enteral nutrition was given based on a standard protocol. Intravenous
continuous insulin infusion was used. Blood glu was measured using the glucometer PRECISION EX-
TRA. Sampling was done every 2 hrs the 1st 24 hrs of admission. Strict algorithms determining the
insulin infusion rate were established to be followed by the nursing staff.

RESULTS. From a total of 88 pts, 36 had strict maintenance of normoglycemia with intensive insulin
therapy. All these pts required insulin to maintain their blood glu levels between 90-110mg/dl. From
the 56 pts that entered group B only 42% of the pts received intensive insulin treatment in the first 24
hrs. In group A mortality was 9% vs 22% of group B. The length of stay in the unit of the intensive
treatment group was significantly lower exhibiting a reduction of 18%. Group A required less time on
mechanical ventilation and only 5% of the pts required ventilation for more than 30 days as opposed
to group B which was 13%. Group A exhibited a reduction in acute renal failure of 7% and only 62%
pts required inotropic or vasopressor support compared to 79%of group B. Lastly severe sepsis was
evident in 19% of group A as compared to the 24% of group B.

CONCLUSION. Use of continuous infusion of insulin in previously normoglycemic non diabetic ICU
pts so that the blood glu levels are stabilized between 90-110mg/dl within the 1st 24 hrs upon admis-
sion to the ICU reduces mortality, length of stay in the unit, time on mechanical ventilation, acute renal
failure, sepsis and inotropic support. Overall it enhances the probability of a pts faster recovery with
fewer complications.

0915
TIGHT GLYCEMIC CONTROL IN PATIENTS IN MIXED INTENSIVE CARE UNIT (ICU):
RANDOMIZED, CLINICAL TRIAL

De La Rosa G D1, Donado J H2, Restrepo A H1, Quintero A M3, Gonzalez L G1, Saldarriaga N E4,
Vasquez E M5, Cadavid C A1

1Critical Care, 2Epidemiology, Hospital Pablo Tobon Uribe, 3Internal Medicine, Universidad Pontificia
Bolivariana, 4Internal Medicine, 5Endocrinology, Hospital Pablo Tobon Uribe, Medellin, Colombia

INTRODUCTION. Critically ill patients develop hyperglycemia even though they are not diabetics.
Intensive insulin therapy decreases morbidity and mortality in patient in surgical ICU, but not in pa-
tients in medical ICU. The effect of this therapy in patients on mixed medical- surgical ICU is unknown

METHODS. In a prospective, randomized, clinical trial, of adult patient admitted to mixed UCI, we
considered eligible those with expected hospitalization longer than 48 hours. On admission, patients
were randomly assigned to receive intensive insulin therapy with the use of insulin infusion to main-
tain the glucose levels between 80 to 110 mg/dl (4.4 to 6.1mmol per liter) or to conventional therapy
to maintain glucose levels between 180-200 mg/dl (10 to 11.1 mmol per liter). The primary end point
was UCI mortality.

RESULTS. A total of 504 patients were enrolled in a period of 30 months. The ICU mortality in the
intensive treatment group was 84/254 (33.1%) and in the control group was 78/250 (31.2%) (relative
risk [RR], 1.06; 95% confidence interval [CI], 0.82- 1.36). The in-hospital mortality for intensive and
conventional therapy was 102/254 (40.2%) and 96/250 (38.4%), (RR, 1.06; 95% CI, 0.84-1.29) respec-
tively. UCI-acquired infections were similar in both groups, 21% in the intensive treatment group vs.
26.4% in the control group, (RR, 0.82; 95% CI, 0.60-1.12). There were no differences neither in the
days of mechanical ventilation (mean±SD) 8.0±9.9 vs. 8.2± 12.8, (means difference, -0.2; 95% CI,
-2.2-1.9), nor in the ICU length of stay: 8.6±10.2 and 10.5± 19.1, (means difference, - 1.9; 95% CI,
-4.6 – 0.7). There was a rate of hypoglycemia ≤40mg/dl. of 8.3% in the intervention group and 0.8%
in the standard group, (RR, 10.3; 95% CI, 2.5-43.6).

CONCLUSION. Intensive insulin therapy used to maintain glucose levels within normal limits did
not reduce the morbidity or mortality in patients admitted to a mixed ICU. Furthermore, this therapy
increased the risk of hypoglycemia

REFERENCE(S). Van den BG, et al. Intensive insulin therapy in the critically ill patients. N Engl
J Med 2001; 345(19);1359-1367. Intensive Therapy in the Medical ICU. N Engl J Med 2006;
354(5):449-461.

Grant acknowledgement. COLCIENCIAS N◦4374-04-13031
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LOWER HEMOGLOBIN LEVELS DO NOT INCREASE MORTALITY WHEN SIMILAR
PATIENTS ARE COMPARED

Cesta M A1, Wakefield C1, Price K1, Nates J L1

1Critical Care, MD Anderson Cancer Center, Houston, United States

INTRODUCTION. Anemia has been associated with poor Intensive Care Unit Performance [1]; how-
ever, the appropriate threshold in which blood transfusion should be initiated is not yet determined. We
investigated the association between lower hemoglobin levels on admission to ICU and hospital mor-
tality after adjustments for severity of illness was made.

METHODS. Retrospective analysis of all patients ≥18 years-old who were admitted to the 27-bed
ICU Medical intensive care unit (MICU) of a Comprehensive Cancer Center and stayed longer than
24 hours between September 1, 2001 and December 31, 2003. Patients were stratified by admission
hemoglobin (Hb) level within units of 1 g/dl, except in patients with Hb levels ≤6 and ≥13 which were
grouped inclusively. The primary outcome was overall hospital mortality, and the severity of illness
was assessed by an internally validated modified sequential organ failure scoring system (mSOFA),
that does not use hemoglobin levels as a parameter.

RESULTS. Data were available for 1263 medical ICU patients (53.9% male, mean age 57 ±15.2).
The mean Hb level was 11.04 ±2.15. Hospital mortality increased as admission Hb levels declined.
All groups had a significantly higher odds ratio of hospital death (OR-HD) when compared to the group
with Hb 11g/dl. Overall hospital mortality was 38.4%. By contrast, as the mSOFA score increased the
odds of hospital death increased as well. There was not a significant difference in mortality in any
grouping when comparing admission Hb levels of the patients stratified according to their severity of
illness.

CONCLUSION. Although, there appears to be an association between lower admission hemoglobin
levels and increased risk of hospital death, this association disappears when patients were adjusted for
mSOFA scores. This suggests that lower hemoglobin levels are more likely an indicator of severity of
illness and not necessarily a cause for increased mortality.

REFERENCE(S). 1 Ludwig H, Van Belle S, Barrett-Lee P, et al. The European Cancer Anaemia Sur-
vey (ECAS): a large, multinational, prospective survey defining the prevalence, incidence, and treat-
ment of anaemia in cancer patients. Eur J Cancer. 2004 Oct;40(15):2293-306.
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SEVERE ACUTE PANCREATITIS IN ANDALUSIAN INTENSIVE CARE UNITS

De la Torre-Prados M1, Sánchez-Olmedo I2, Ortiz-Leyba C2, Herrera-Gutierrez M3, Garcı́a-
Alcántara A1, Molina-Ortega A4, Toro-Sánchez R5, Fierro-Ronsón J6, Oliva-Dupla G7

1Intensive Care, Hospital Universitario Virgen de la Victoria, Málaga, 2Intensive Care, Hospital
Universitario Virgen del Rocio, Sevilla, 3Intensive Care, Hospital Universitario Carlos Haya, Málaga,
4Intensive Care, Hospital San Agustı́n, Linares-Jaén, 5Intensive Care, Hospital Infanta-Margarita,
Cabra-Córdoba, 6Intensive Care, Hospital El Poniente, El Poniente-Almerı́a, 7Intensive Care, Hospital
La Serrania, Ronda-Málaga, Spain

INTRODUCTION. The aim of the study was to know epidemiologic and clinical data of hospitalized
acute pancreatitis (AP) in Andalusia (8 million inhabitants), and specially in patients admitted in 7
Intensive Care Units (ICU).

METHODS. From January 1997 until December 1999, mortality AP was studied in 32 andalusian
hospitals and 317 patients with AP were admitted in seven ICUs and assessed in relation to specif
and general scores, stays, etiology, necrosis level through dynamic computerized axial tomography
(SCAN), clinical complications, antibiotherapy and mortality.

RESULTS. AP incidence was 56 cases by 100,000 inhabitants with an overall mortality of 6%. ICU-
AP (n=317) was 1.3% of all ICU admissions (n=23449 patient) and 11.3% of overall AP admitted at
the Hospital (n=2791). Gallstones etiology was 71% and pancreatic necrosis by dynamic CT in 83%.
The surgery was performed in 34.7% of patients to a medium of 19±14 days from onset of symptoms.
Respiratory, haemodinamic and renal complications in 30%. Other results are exposed in the following
table.

TABLE 1.
ICU Acute Pancreatitis and Clinical Results

ICU Acute pancreatitis,
n=317

Overall admissions ICU,
n=24349

24 h Ranson Score 2.5± 0.4
48 h Ranson Score 4.5±0.7
APACHE II Score 18.9±15.6 11.7±6.8
Stay ICU, days* 9.9±3.1 5±1.4
ICU Mortality* * 24% 13%

(*) p< 0.001, T-test ; ** Chi Square

CONCLUSION. AP in UCI has a profile of severity, with long term stay patients, a higher mortal-
ity than the rest of patients admitted in our units and important number of complications. Educative
interdisciplinary interventions from the onset of symptoms could improve the outcome.

0918
ARE INTENSIVE CARE NURSES INVOLVED IN SHARING INFORMATION FOR HOSPI-
TAL INFECTION?

Pottecher T1, Sauder P2, Léon A3, Bailey S1

1Anesthesiology and Intensive Care, University Hospital Hautepierre, 2Medical Intensive Care, Uni-
versity Hospital, Strasbourg, 3Anesthesiology and Intensive Care, Hopital R. Debré, Reims, France

INTRODUCTION. The aim of this study was to assess how information about hospital infections is
shared by nurses with relatives of patients.

METHODS. An anonymous questionnaire was sent to nurses in intensive care units (ICU) throughout
France. The questionnaire was designed : 1) to discover the conditions used for information of relatives
when HI occurs in patients. 2) to evaluate the level of knowedge possessed by nursing staff in this field,
3) to assess the consequences of this information on relations between nursing staff and relatives. The
questions demanded a binary (YES/NO) answer.

RESULTS. 307 responses from 16 ICU were collected. The majority of respondents (241/307) are
informed by the physician in the diagnosis of a HI . Two thirds of nurses ask the physician to inform
the relatives of this diagnosis, only 20% of nurses inform the relatives themselves. Half of respondents
(157/307) noticed that this information had a negative effect on the further relationships with the rela-
tives.
The level of knowledge amongst nurses found that :
1) The majority of respondents (235/307) felt able to explain the diagnosis and treatment of HI to rela-
tives, but less felt able to explain the pathophysiology (145) and consequences (117) of HI. 2) Isolation
procedures are well understood by the majority of repsondents: 237 knew the indications, 263 could
explain the different types of isolation and 259 respondents felt able to explain this to relatives. 3) The
reporting of hospital infections however was less well understood with only one third of respondents
knowing their role in this.
A comparison of responses according to level of experience (< or> 2 years) did not show any signifi-
cant difference for information sharing with relatives or isolation procedures. However, the procedure
for reporting of HI was better understood by more experienced nurses (p= 0.015).

CONCLUSION. This survey shows that ICU nurses possess a good standard of knowledge regard-
ing HI and are able to share this information with relatives. However their knowledge regarding some
aspects, i.e. reporting HI, could be improved.

0919
ACUTE HEART FAILURE IN THE ICU: DIFFERENCES BETWEEN CARDIO-SURGICAL
AND MEDICAL PATIENTS

Rudiger A1, Businger F2, Streit M3, Harpes P4, Follath F3, Schmid E2, Maggiorini M3

1WIBR, University College London, London, 2Anaesthesiology, 3Medicine, University Hospital
Zürich, 4Biostatistics, University Zürich, Zürich, Switzerland

INTRODUCTION. Epidemiological studies in intensive care unit (ICU) patients with acute heart fail-
ure (AHF) are scarce, especially in patients after cardiac surgery. The aim of this observation study was
to compare cardio-surgical and medical ICU-patients with AHF in terms of underlying heart diseases,
co-morbidities, treatment, and outcome.

METHODS. The prospective study was performed at the medical and the cardio-surgical ICUs of
the University Hospital Zurich, Switzerland. During a three-month period all 355 admissions were
screened, and AHF was diagnosed in accordance to the recently published ESC guidelines. Patients
were divided into cardio-surgical and medical patients whether or not they had heart and/or major
vascular surgery preceding or during their ICU stay.

RESULTS. 110 (57%) cardio-surgical and 82 (43%) medical patients with AHF were identified. No
differences between groups were found for age (66 (18-96) years), gender (32% women) or LV-EF
(40 (10-75)%), but the simplified acute physiology score (SAPS) was higher in medical patients (31
(6-84) vs 23 (6-82), p=0.001). Coronary artery disease was the most common underlying heart disease
and present in 64% of all patients. Compared to medical patients, cardio-surgical patients had more
valve diseases (33% vs 8.5%, p<0.001). More common in medical patients were sepsis (24 vs 6.4%,
p<0.001) and elevated (>100umol/l) creatinine levels (51% vs 28%, p=0.001) on ICU admission as
well as concomitant lung diseases (26% vs 19%, p=0.027). Cardio-surgical patients were treated more
commonly with invasive ventilation (78% vs 22%, p<0.001), inotropes (61% vs 21%, p<0.001) and va-
sopressors (68% vs 33%, p<0.001) on the day of ICU-admission. No differences between groups were
found for the use of mechanical cardiac support (21%) or renal replacement therapy (19%) during the
ICU stay. Mortality was higher in medical patients at ICU-discharge (22% vs 4.5%, p<0.001), 30-days
(31% vs 8.2%, p<0.001) and 6 months (37% vs 9.1%, p<0.001).

CONCLUSION. Cardio-surgical and medical ICU-patients with AHF are two distinct populations
with different underlying cardiac diseases, co-morbidities, and therapeutic needs. The better short-
and long-term prognosis of cardio-surgical patients reflects a selection of patients with less severe
co-mobidities and better treatment options.

Grant acknowledgement. Dr. Rudiger was supported by the Stiefel Zangger Foundation and the SNF.
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INCIDENCE AND OUTCOMES OF PATIENTS WITH CANCER ADMITTED TO THE
INTENSIVE CARE UNIT (ICU)

Caceres-Agra J1, Sanchez-Palacios M1, Hernandez-Medina E1, Santana-Cabrera L1, Perez-Ortiz C1

1Intensive Care Unit, University Hospital Insular in Gran Canaria, Las Palmas de Gran Canaria, Spain

INTRODUCTION. Intensive Care is increasingly being used in the management of cancer patients.
It’s a matter of controversial debate. Recent studies have found that the outcomes of critically ill can-
cer patients have been improving over the years. The aim of this study is to examine incidence and
outcomes of cancer patients admitted in our unit.

METHODS. Retrospective observational study in a twenty-bed medical-surgical ICU of a tertiary uni-
versity hospital. A total of 307 consecutive cancer patients were admitted to the ICU over a 33-months
period. 207 patients were admitted for therapy monitoring only (postoperative care) and were excluded
from analysis (mortality 2.4%). The charts were analysed and compared with a control group of 779
similar patients admitted to our ICU suffering from other diseases.

RESULTS. Of 2118 patients admitted in the ICU during the study period were admitted 100 (4.7%)
non-postoperative cancer patients. Medical/Surgical 54/46. Men/Women 61/39. Mean Apache II at
admission 17 +/- 7. Origin of cancer: Gastrointestinal 25, genitourinary 17, haematological 16, lung
14, head/neck 9, uncertain 9, intracranial 7 and breast 3. Cause of admission: Respiratory insuffi-
ciency 37%, sepsis 28%, acute neurologic disorders 13%, hemorraghe 8%, cardiac arrest 8%, and
non-postoperative monitoring 6%. Were not intubated 7%. Were intubated less of 24 hours 19%. Non-
invasive mechanical ventilation (NIMV) was used in 7 patients but only 3 were not intubated. 74%
patients were treated with invasive mechanical ventilation (IMV) for more than 24 hours. 69% had
more of one organ failure. A tracheostomy was performed in 29%. Mean days of IMV 8.8 +/-10. ICU
mortality rates from cancer and non-cancer control patients were 46% and 42.23% respectively (no
significance). Average duration of ICU stay were 11.06 +/- 12.25 days in cancer patients against 5.68
+/- 7.68 days in non-cancer patients (p < 0.05).

CONCLUSION. 1) In our sample the ICU mortality rate is similar in critically ill cancer patients to
that of mixed population of non cancer patients but the length of ICU stay is significantly longer. 2)
NIMV was used in a low rate of patients.

REFERENCE(S). Azoulay E, Afessa B. The intensive care support of patients with malignancy: do
everything that can be done. Intensive Care Med. 2006; 32: 3-5.
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OUTCOMES OF PATIENTS WITH HEMATOLOGICAL MALIGNANCIES ADMITTED TO
LEVEL 2 CARE

Ravindranathan G1, Grigoriadou V1, Dolan S2, Potter M1, Ethell M1, Saso R1, Morgan G1, O’Gara G2

1Haemato - Oncology, 2Critical Care, Royal Marsden NHS Trust, London, United Kingdom

INTRODUCTION. Better conditioning protocols and transplantation strategies to reduce graft vs host
disease, improvements in antifungal therapy, antibacterials and supportive care have translated to better
survival for patients with hematological malignancies.

METHODS. Royal Marsden, Level 4 hematology cancer centre treats leukemia’s, lymphoma’s,
myeloma’s and performs bone marrow transplants. We report 46 consecutive admissions to our Level
2 care unit over a 12 month period [Acute Myeloid leukemia (n= 10), Acute Lymphoid leukemia (n=
9), Chronic Lymphocytic leukemia (n= 1), Lymphoma (n= 16), Multiple Myeloma (n= 10)].

RESULTS. Admission to level 2 Care was due to Respiratory failure in 17 patients [AML (n= 4),
ALL (n= 5), Lymphoma (n= 6), MM (n=2)], renal failure in 4 patients [Lymphoma (n= 2), MM (n=2)],
Sepsis in 20 patients [Acute AML (n= 3), ALL (n= 4), CLL (n= 1), Lymphoma (n=7), MM (n=5)] and
Graft vs host disease [CLLn=1].

CONCLUSION. The mean duration of stay was 2.65 days, 24 (52.17%) patients recovered from the
acute episode and and the rest died. The deaths were due to Respiratory failure (n= 10), sepsis (n= 6),
refractory relapsed disease (n= 4), Misc - renal failure (n= 1), GI bleed (n= 1). All the 4 patients who
had underwent high dose autologous transplants [High Dose Melphalan (n=2), high dose methotrexate
(n=1), BEAM (n =1) recovered. Early admission to level 2 unit is a useful strategy in treating these
patients with high risk disease and our survival rates of 50% reflect that. Further analysis and scoring
systems are needed to risk stratify these patients.

REFERENCE(S). 1. Intensive Care Medicine - Outcome and prognostic features of intensive care
unit treatment in patients with hematological malignancies Kroschinsky et al.
2. Prognosis of patients with AML admitted to intensive care. Rabbat et al British Journal of Haema-
tology 350-357.
3. Changing use of intensive care for hematological patients: the example of multiple myeloma. Inten-
sive Care Medicine, 25, 1395–1401. Azoulay et al.
4. Improved survival in cancer patients requiring mechanical ventilatory (MV) support: impact of non-
invasive MV support Critical Care Medicine, Azoulay et al.

0922
OUTCOME OF CRITICALLY ILL OBSTETRIC PATIENTS IN A MULTIDISCIPLINARY
INDIAN ICU

Rajkumar P1, Arunkumar A S1, Kamat V1

1Anesthesiology and intensive care, Sri Ramachandra Medical College and Research Institute, chennai,
India

INTRODUCTION. Critical illness in the peripartum period poses major challenges to an intensivist.
There are only few reports of obstetric ICU admissions from the developing world [1]. We reviewed
maternal outcome in a series of critically ill obstetric patients admitted to our multidisciplinary inten-
sive care unit, in a tertiary care Indian hospital.

METHODS. This was a retrospective chart review of consecutive obstetric ICU admissions between
March 2004-March 2006. The admission APACHE II and SOFA scores, adequacy of antenatal
checkup, and reasons for ICU admission were analysed. The primary outcome analysed was hospital
mortality. Statistical analysis was done by Chi square and independent student t-test using SPSS
11.5 V.

RESULTS. We identified 67 patients, constituting 1.77% of all ICU admissions and 1.30%(67 of 5141)
of all deliveries. The indications for ICU admission were Hemorrhagic 29.9%, Hypertensive complica-
tions 14.9%, Rheumatic heart disease 17.9% and Others 37.3%, which included patients with puerperal
sepsis, Peripartum cardiomyopathy and medical disorders in obstetric patients. The mean ICU length
of stay was 3.15 ± 3.25. 35.8% of patients had inadequate (<2 visits) prenatal checkups. There were
nine maternal deaths (13.4%). The Standardized mortality ratio (SMR) was 1.03. The maximum ma-
ternal mortality were in those with hemorrhagic complications (6%) compared to 3% and 4.4% in
those with hypertensive and other complications respectively. There was no mortality in patients ad-
mitted with Rheumatic heart disease complicating pregnancy. The APACHE II score in survivors and
non survivors were 6.93± 3.71 and 15.00± 5.24 respectively (Mean ± SD)(P< 0.0001). The SOFA
score in survivors and nonsurvivors were 2.47± 2.77 and 10.78± 5.72(Mean ± SD)(P< 0.0001). The
mean TISS 28 score in survivors were 23.86± 9.72 and that in non survivors were 41.22± 6.61(Mean
± SD)(P< 0.0001). The maternal mortality in those with adequate prenatal checkups were 33.35%
compared to 66.7% in those with inadequate prenatal checkups. (X2-4.303, df-1, P=0.038)

CONCLUSION. In critically ill peripartum patients, severity of illness at admission and the adequacy
of antenatal care correlates with mortality.

REFERENCE(S). 1) Dilip R Karnad et al. Prognostic factors in obstetric patients admitted to an
Indian intensive care unit. Crit Care Med 32 (6) June 2004.
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OBSTETRIC ADMISSIONS TO THE INTENSIVE CARE UNIT: A 10-YEAR REVIEW IN AN
OBST AND GYN HOSPITAL

Paktitis S G1, Koutra G C2, Charalambidis C N2, Papadima K C2, Karouzou A E2, Bardas C N2,
Vitalis M P2, Ladakis C D2

1ICU, Iaso Obstetrics Gynecology Surgery Diagnosis Treatment and Research Center SA, Athens,
2ICU, Iaso Obstetrics Gynecology Surgery Diagnosis Treatment and Research Center SA, Athens,
Greece

INTRODUCTION. To review all pregnant women who required admission to an Intensive Care Unit
during pregnancy, childbirth or puerperium.

METHODS. Retrospective collection of data off all obstetric patients admitted to the ICU over a 10
year period from May 1996 to April 2006 in an Obstetrics and Gynecological Hospital in Athens
Greece. Data collected included the characteristics of obstetric admissions, the reasons for admission,
interventions in the ICU and outcomes.

RESULTS. In the ten year period 1121 women required ICU admission (0.84% of all deliveries). The
most common reason for ICU admission were Preeclampsia (38.5%), Haemorrhage (29%), HELLP
syndrome (6.5%), Infection (4%), DIC (2%). We observed two maternal deaths (due to amniotic fluid
embolism). The most common therapeutic intervention were the insertion of an arterial line and blood
transfusion. Ovarian hyperstimulation syndrome is a new entity that needs ICU admission in severe
cases (1.8% of all admissions).

CONCLUSION. Preeclampsia is the leading cause of ICU admissions and it is crucial doctors to
recognize it early so as the pts do not suffer of its complications which may be fatal. Moreover obste-
tricians, intesivists and anesthesists need improved management strategies for obstetric hemorrhage,
which may significantly reduce maternal morbidity. And as in vitro fertilization becomes all and more
often intesivists may be prepared to face patients with ovarian hyperstimulation syndrome.

REFERENCE(S). Soubra H S, Guntupalli K K, Critical illness in pregnancy: a overview. Crit Care
Med (2005) 33:S248-55.

0924
FACTORS RELATED TO FAILURE OF SULPROSTONE TREATMENT FOR POSTPAR-
TUM HEMORRHAGE

Gayat E E1, Mateo J J1, Rossignol M M1, Mebazaa A A1, Rymer R R2, Payen D D1

1Anesthesiology and Intensive Care Medicine, 2Radiology, APHP Lariboisière Hospital, Paris, France

INTRODUCTION. Severe postpartum hemorrhage (PPHem) remains among the two first causes of
maternal deaths in the world, even in developed countries. Obstetrical management in the event of
persistent or worsening PPHem despite initial measures consists of sulprostone (S) infusion, an utero-
tonic prostaglandin analog. We studied retrospectively factors associated with a failure of this specific
treatment.

METHODS. Between January 1996 and December 2005 all consecutive cases of PPHem transferred
in our centre with persistent or worsening bleeding treated with sulprostone were included and re-
viewed. The sulprostone therapy was considered as failed when uterine artery embolization and/or
surgical arterial ligature and/or hysterectomy were needed. Statistics: univariate analysis with t-test
and Chi2-test. Significant if p < 0.05.

RESULTS. 288 consecutive patients were included. Results are expressed as mean ± standard devia-
tion and percentage

TABLE 1.
Failure of S (n = 182) Success of S (n = 106)

SAPS-2 24.80 ± 10.08 ** 19.86 ± 7.65 p < 0.0001
Age (year) 32.55 ± 5.40 *** 30.98 ± 5.46 p < 0.02
HR (bpm) 110 ± 22 *** 101 ± 21 p < 0.02
SBP (mmHg) 104 ± 29 *** 119 ± 30 p < 0.02
DBP (mmHg) 59 ± 18 *** 68 ± 18 p < 0.02
Multiparity 74.54% * 25.46% p < 0.05

TABLE 2.
Failure of S (n = 182) Success of S (n = 106)

RBP before arriving 5.23 ± 5.53 ** 2.5 ± 2.65 p < 0.0001
RBP in center 4.57 ± 5.26 ** 1.00 ± 1.83 p < 0.0001
Hemoglobine (g/dl) 6.37 ± 1.72 ** 7.43 ± 1.75 p < 0.0001
PT (%) 43.40 ± 20.00 ** 58.00 ± 22.00 p < 0.0001
Platelet (10 3/mm3) 80 ± 57 ** 125 ± 110 p < 0.0001

CONCLUSION. In our study, the requirement for more than 5 red blood pack (RBP) in the primary
centre, age more than 31 years, multiparity were all associated with a higher risk of treatment failure
of sulprostone in PPHem.
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0925
CLINICAL EPIDEMIOLOGY AND OUTCOMES OF OBSTETRIC PATIENTS ON A GEN-
ERAL ICU (GICU) IN SOUTH AMERICA

Vasco M1, Valencia E2, Molina F2, Fonseca N2, Navarro S2, Bejarano J2, Constain A2, Atehortua H2

1Anaesthesia, 2Intensive Care, ITU-CUB, Medellin, Colombia

INTRODUCTION. The annual incidence of obstetric complications in South America has been un-
known. Since direct correlations have been reported between some obstetric diseases and ITU stay,
respiratory morbidity, and adverse outcome such mortality (1,2). It is important that anaesthetist and
intensivist be able to rapidly identify and treat these patients, and specialist should be capable to de-
tect risk factors related to mortality, early airway complications, bleeding, ITU long stay, pulmonary
complications, etc. Aim: Our objective was to analyse the epidemiological and clinical characteristics
of obstetric patients in a GITU from a South America country.

METHODS. We performed a retrospective research study from June 2003 to May 2005. Of seven
hundred and ninety patients admitted to the obstetric department, Fifty two critical obstetric patients
admitted a general intensive therapy unit CUB, Medellı́n, Colombia, were included. Data were col-
lected on demographic variables, severity score, ITU stay, septic shock, and mortality. Statistics: A
descriptive analysis was performed, data are presented as mean ± SD. The statistical analysis was
carried out with the SPSS 10 package.

RESULTS. The study included Fifty two obstetric patients, mean age of 28.5±7.4 yrs, with an aver-
age of 2 pregnancies, and stage of pregnancy 33.5±5.7 weeks; BMI24.6±4.4, and caesarean operation
about 80.8%. APACHE II score 8, and severe sepsis 7.7%. The commonest diagnosis at admission
were HELLP 17 patients (32.7%), cardiac diseases 13 (25%), hypertensive disorders 12 (23.1%), se-
vere bleeding 5 (9.6%). The most usual chronic disease associated was cardiac disease. 13 patients
(25%) required pulmonary catheter, 23 (44.2%) received transfusions, 14 (27%) required inotropes,
11 (21%) mechanical ventilation, and 4 (7.7%) hemodyalisis. From the total of patients, only died 2
patients with pulmonary hypertension due to atrial communication.

CONCLUSION. In our region, epidemiological characteristics of obstetric patients are not different
from those of other countries, but the number of ITU admission from the total of obstetric patients ad-
mitted to the hospital is higher than other countries (1.4%). That elevated number of critical obstetric
patients was may be due to socio-economic problems on our country and our reference obstetric centre.
Developing countries required more ICU obstetric beds to reduce obstetric morbidity and mortality.

REFERENCE(S). 1) Chest 2003;124:183 2) Critical Care Clinics 2004;20:555.

0926
MORTALITY OF SEVERE UPPER GI-BLEEDING UNDER INTENSIFIED IMMEDIATE
INTERVENTIONAL TREATMENT

Mauler H1, Zwerina N1, Brunner H1

1Department of Gastroenterology and Hepatology, Hospital Hietzing, Vienna, Austria

INTRODUCTION. Despite improved medical and endoscopic management, mortality of acute upper
gastrointestinal (GI) bleeding in high-risk patients (> 60 years, massive blood loss) is still over 20%.
In Forrest I bleeding, even 26% of the patients die (1).

METHODS. Aim of this retrospective study was to evaluate the outcome of patients with severe GI
bleeding in our department for 1 year with regard to overall and bleeding mortality. Standard ICU
therapy included primary hemodynamic stabilization by administration of fluids and packed red cells
(hemoglobin < 8 g/dL) respectively, continuous infusion of somatostatin (240 µg/h i.v.) and pantopra-
zole (80 mg as bolus, followed by 8 mg/h i.v.), as well as endoscopic hemostasis during the first 3
hours after hospitalization.

RESULTS. Hematemesis was diagnosed in 154 patients at hospitalization; 66 of them fulfilled the pri-
mary inclusion criterion: GI-bleeding Forrest I to IIb (32/34 m/f; mean age 67 ± 18 y; hemoglobin 8.3
± 2.0 g/dL). According to Forrest classification, 11% showed bleeding type Ia (arterial, spurting hem-
orrhage), 44% type Ib (oozing hemorrhage), 18% IIa (hemorrhage from visible vessel), and 27% IIb
(adherent clot). Four main conditions were responsible for the hemorrhage: duodenal ulcer (41%), gas-
tric ulcer (20%), esophageal ulcer (13%), and esophageal varices (11%). Primary endoscopic hemosta-
sis was feasible in 88% of patients; in 9%, surgical treatment was necessary. Two patients died because
of hemorrhagic shock. 5-day mortality rate was 8% (n=5), and overall mortality 15% (n=10). In 8% of
the patients, recurrent bleeding could be stopped successfully.

CONCLUSION. Though patients with severe upper gastrointestinal bleeding were included, a com-
paratively low mortality rate was monitored. Mortality was below published data in patients with For-
rest Ia hemorrhages and in high risk patients (> 60 years, massive blood loss), aswell. We consider the
immediate endoscopic hemostasis combined with ICU treatment as cause for the low mortality rate.

REFERENCE(S). (1) Ell C, Hagenmuller F, Schmitt W et al. [Multicenter prospective study of the
current status of treatment for bleeding ulcer in Germany]. Dtsch Med Wochenschr 1995; 120: 3–9.

0927
OUTCOME OF PATIENTS WITH SYSTEMIC LUPUS ERYTHEMATOSUS IN INTENSIVE
CARE UNIT

Haviv - Yadid Y1, Shalev T2, Langevitz P3, Pauzner R4, Eherenfeld M5, Levi Y2, Segal E6

1General Intensive Care Unit, Sheba Medical Center, Ramat Gan, 2Internal Medicine B, 3Internal
Medicine F, 4Internal Medicine E, 5Internal Medicine C, 6General Intensive Care Unit, Sheba Med-
ical Center, Tel Hashomer, Israel

INTRODUCTION. Systemic lupus erythematosus (SLE) is an autoimmune disease, involving multi-
ple organ systems with variable outcomes. Our aim was to study the reasons for admitting SLE patients
to the intensive care unit (ICU) and their outcomes during an 11-year period.

METHODS. A retrospective study held in our 10-bed ICU, between Jan.1991-Jan.2002. Medical files
of 20 ICU patients with SLE according to the revised criteria of the American Rheumatism Association
were reviewed. Parameters recorded were demographic details, clinical signs and symptoms, SLE dis-
ease activity index (SLEDAI), Acute Physiology and Chronic Health Evaluation II scores (APACHE
II), medical treatment, events during ICU stay, and outcomes.

RESULTS. Of 20 patients (ptn) 13 (65%) had an active disease according to the SLEDAI score. Di-
agnoses when admitted to the hospital were infectious in 4 ptn (20%), hemorrhagic in 6 ptn (30%),
SLE exacerbation in 7 ptn (35%) and elective surgery in 4 ptn (20%). Only 4 ptn (20%) were admit-
ted immediately to the ICU. For patients not admitted directly to ICU median hospital stay prior to
ICU transfer was 7 days (range 1-60). Reasons for transfer to the ICU were infectious (11 ptn 55%),
hemorrhagic (6 ptn 30%) and respiratory failure (5 ptn 25%). Mean APACHE II score was 21 (range
12-38). Mean APACHE II score for patients who died was 24 and for survivors 21. 18 ptn (90%) were
mechanically ventilated, 13 ptn (65%) had an infection, 6 ptn (30%) developed acute renal failure and
4 (20%) ptn underwent hemodialysis, 5 ptn had seizures, 7 ptn had gastrointestinal complications and
3 ptn had cardiovascular complications. Median length of stay (LOS) in the ICU was 4 days (range
1-34). Among ptn who died median LOS was 4 days (range 1-34). The mortality rate in the ICU was
45% (9 ptn). The most common cause of death was sepsis with multi organ failure (MOF) (88%). 30
day mortality was 60%. Two year survival was 35% (7 ptn).

CONCLUSION. To conclude, the main reasons for life threatening events and ICU admission were
infection and bleeding. The main cause of death was sepsis with MOF. APACHE II score was not a
reliable predictor for a bad outcome. Despite late acceptance to the ICU outcomes were not different
from those reported in the literature.

0928
CRITICALLY ILL HEMATOLOGIC MALIGNANT PATIENTS IN INTENSIVE CARE UNIT
(ICU)

Demirkiran O1, Senturk O1, Utku T1, Urkmez S1, Dikmen Y1

1Anaesthesiology and Intensive Care, Istanbul University Cerrahpasa Medical School, Istanbul, Turkey

INTRODUCTION. The survival of patients with a hematologic malignancy has substantially im-
proved. The aim of this study was to assess the outcome and the risk factors of the patients with
hematologic malignancy admitted to ICU.

METHODS. Data were retrospectively analysed on 132 patients with hematological malignancy ad-
mitted to ICU between January 2001- May 2005.

RESULTS. During the study period 5382 patients admitted to ICU, and hematological malignant pa-
tients were 2.45% of them. Of the 132 patients with hematological malignancy who were admitted to
ICU, 72 were men, and 60 were women. The mean age was 41.94 (year). The hematological diag-
nosis were (in %) acute myelogenous leukemia (40.2), lymhoblastic leukemia (22.7), non- Hodgkin’s
lymphoma (14.4, Hodgkin’s lymphoma (9.1, chronic lymhoblastic leukemia (6.1), chronic myeloge-
nous leukemia (4.5), myelodysplastic syndrome (3). The reasons for admission to ICU were acute
respiratory failure (77.3%), sudden conscious loss (6.8%), CPR (6.1%), sepsis (6.8%). The most seen
diagnosis were sepsis and fungal pneumonia. The most common microbiological agent in septic pa-
tients was Acinetobacter Baumanii. The overall ICU mortality was 80.3%. In multivariate analysis,
APACHE II score, leucocyte and platelet counts before, and at ICU admission, and lenght of hospital
stay have significant effect on mortality.

TABLE 1.
Non survival Survival

Age (year) 41.5±17.14 42.38±18.97
APACHE II 26.26±8.04 20.69±5.13
Leucocyte (before ICU) 34997 13256
Leucocyte (at ICU admission) 20902 13015
Platelet count (before ICU) 52367 102307
Platelet count (at ICU admission) 54635 104423
Lenght of ICU stay (day) 4.26 7.76
Lenght of hospital stay (day) 38.97 64.73

CONCLUSION. Young patient population, severe complications and high mortality rates are very
important points in hematological malignant critically ill patients. Acute respiratory failure and sepsis
are very important causes of ICU admission in these patients.

REFERENCE(S). Gordon AC. Anaesthesia 2005;60:340-7.
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0929
ICU READMISSION AFTER CORONARY ARTERY BYPASS GRAFTING

Samalavicius R1, Urbonas K1, Misiuriene I1, Norkiene I1, Jurkuvenas V1, Baublys A1

1Anaesthesia and intensive care, Vilnius university hospital Santariskiu Clinics, Vilnius, Lithuania

INTRODUCTION. Increasing number of coronary artery bypass grafting (CABG) patients and lim-
ited ICU resources lead us to evaluate ICU readmission of patients undergoing CABG surgery at our
institution.

METHODS. We retrospectivelly reviewed 2870 consecutive patients, who underwent CABG surgery
between January 2002 and December 2005 at our institution. Reasons for readmission to the ICU and
outcomes were determined.

RESULTS. Of the 2670 patients discharged from the ICU, 87 (3.25%) patients were readmitted. Five
patients were readmitted for the second time. The principal reasons for readmission to ICU were car-
diac insufficiency - 46 cases (52.8%) respiratory failure - 20 (22.9%), gastrointestinal complications 7
(8.0%), , neurologic disorders - 6 (6.8%), sepsis - 4 (4.5%), renal failure - 1 (1.1%) and sternal dehis-
cence - 1 (1.1%).
Mortality rate of readmitted patients was 19.5%, compaired with 3.8% among patients that were not
readmitted to ICU.

CONCLUSION. The most common cause for readmision after CABG was cardiac insufficiency. Iden-
tification of patients who will be readmited to ICU is very difficult.

REFERENCE(S). 1. Bardell T, Legare J F, Buth K J. ICU readmission after cardiac surgery. Eur J
Cardiothorac Surg 2003; 23 (3): 354-9.
2. Irone M, Parise N, Bolgan I. Assessment of adequacy of ICU admission. Minerva Anaethesiol.
2002;68(4):201-7.

Poster Sessions
Perioperative brain, liver and renal dysfunction
0930-0943
0930
CARDIOPULMONARY RESUSCITATION (CPR) IN RELATION TO CARDIAC SURGERY

Van Spreuwel-Verheijen M1, Bosman R J1, Oudemans-Van Straaten H M1, Van der Spoel J I1,
Wester J P1, Zandstra D F1

1Department of Intensive Care, Onze Lieve Vrouwe Gasthuis, Amsterdam, Netherlands

INTRODUCTION. The incidence of CPR after cardiac surgery varies, depending on the patients in-
cluded and the observation period. Anthi excluded patients with left ventricular assist devices (LVAD),
intra-aortic balloon pump (IABP), cardiogenic shock and bleeding and reported an incidence of 0.7%
(1). A CPR incidence of 1.4% was reported by Wahba in patients followed for maximally 192 hours
(2). El-Banayosy excluded patients with implantation of mechanical circulatory support systems and
reported an incidence of 2.3% within seven days (3). The aim of this study was to determine the inci-
dence and outcome of CPR in relation to cardiac surgery.

METHODS. Explorative database study of prospectively collected data. Setting: teaching hospital
with 18 ICU beds.

RESULTS. Between May 15, 2003 and February 1, 2006, 2848 consecutive adult patients underwent
all types of cardiac surgery, including patients with LVAD, IABP, unsuccessful PTCA and aortic dis-
sections. CPR was necessary in 106 patients (3.7%). Prior to surgery and before admission to the ICU,
28 patients underwent CPR (1.0%), of whom 19 died (67%). After surgery, 78 patients were resus-
citated (2.7%), of whom 47 died in the hospital (67%). The difference is not significant (CI -.202 to
.0169). Overall mortality after cardiac surgery was 87/2848 (3%). Of all patients who died after cardiac
surgery, 66/87 (76%) died after a (previous) CPR attempt.

CONCLUSION. The incidence of CPR related to cardiac surgery in unselected consecutive cases
including emergency surgery in this cohort is 3.7%. No significant difference in outcome of CPR is
observed between patients resuscitated prior to cardiac surgery and after surgery. Hospital survival was
33% in both groups.

REFERENCE(S). (1) Anthi A, Tzelepis G E, Alivizatos P et al (1998) Unexpected cardiac arrest after
cardiac surgery: incidence, predisposing causes, and outcome of open chest cardiopulmonary resusci-
tation. Chest 113:15-19. (2) Wahba A, Gotz W, Birnbaum D E (1997) Outcome of cardiopulmonary
resuscitation following open heart surgery. Scand Cardiovasc J 31:147-149. (3) El-Banayosy A, Brehm
C, Kizner L et al (1998) Cardiopulmonary resuscitation after cardiac surgery: a two-year study. J Car-
diothorac Vasc Anesth 12:390-392.

0931
INFLUENCE OF BODY TEMPERATURE AND CVP ON STROKE VOLUME VARIATION
IN CARDIAC SURGICAL PATIENTS

Van Essen E1, Geerts B1, De Wilde R1, Van den Berg P1

1Intensive Care, Leiden University Medical Center, Leiden, Netherlands

INTRODUCTION. The specific interactions of mechanical ventilation on the cardiac vascular system
cause cyclic left ventricular stroke volume variations (SVV). Real time measurement of SVV using
arterial pulse contour analysis is useful to predict volume responsiveness and to monitor volume ther-
apy in mechanically ventilated patients. In the early post-operative phase the difference between core
temperature and peripheral (skin) temperature (∆Temp) tends to be large as a result of a compromised
cardiac output and decrease in temperature during the operation. In this study, we evaluated the rel-
ative influence of ∆temperature, and central venous pressure (Pcv), as indicator of preload, on SVV
measured with the LiDCO-plus system (LiDCO Ltd. Cambridge, UK).

METHODS. At baseline the LiDCO pulse contour cardiac output, was calibrated using bolus ther-
modilution technique. Nine postoperative cardiac surgical patients were included. All measurements
were carried out during standard clinical care without specific interventions in supine position. In stable
clinical condition, changes in core and peripheral temperature, Pcv and SVV were recorded. In total of
87 data points were evaluated using multiple linear regression (backward elimination procedure).

RESULTS. The regression equation of SVV against ∆temp was y = -1.344x + 15.684 (p < 0.001).
and SVV against Pcv; y = -0.247x + 17.50 (p = 0.196). The correlation coefficient for Model 1 (SVV
against ∆Temp and Pcv together) was 0.28 and for Model 2 (SVV against ∆Temp, as separate vari-
able) 0.27. The difference in correlation coefficients between both models is 0.01, expressing the larger
influence of ∆Temp as opposed to Pcv on SVV. The influence of volume loading on SVV was signifi-
cant in individual patients, R2=0.80 in a patient without volume loading, in contrast with R2=0.02 in a
patient with volume loading. The slope of the regression line was determined by the amount of volume
loading over time.

CONCLUSION. In the post-operative phase after cardiac surgery SVV reflects cardiac function and
vessel compliance. In the first hours after cardiac surgery, the influence of ∆Temp is of far more im-
portance on SVV than the central venous pressure (Pcv). Therefore knowledge of ∆Temp is important
to interpret SVV.

0932
EFFECTS OF PROLONGED CARDIOPULMONARY BYPASS IN PATIENTS WITH PRE-
OPERATIVE LOW CREATININE CLEARANCE

Sisillo E1, Juliano G S1, Gregu S1, Salis S1, Beverini C1, Marino M R1

1Anaesthesia and Intensive Care, IRCCS Centro Cardiologico Monzino, Milan, Italy

INTRODUCTION. Preoperative Renal Dysfunction (PRD) is a predictor of Acute Renal Failure
(ARF) [1], and number of patients with PRD is increasing. Calculated creatinine clearance is a bet-
ter measure of renal function than serum creatinine alone.[2] The aim of our study was to evaluate the
influence of the length of Cardiopulmonary Bypass (CPB) on renal outcome in patients with preoper-
ative low creatinine clearance

METHODS. 102 patients with preoperatory calculated creatinine clearance < 60 ml/min (Cockroft-
Benedict formula) undergoing to cardiac surgery with CPB were enrolled. According to CPB length
they were divided into two groups: Group A (45 patients) with CPB < 100 minutes, and Group B (57
patients) with CPB > 100 minutes. Eight perioperative and eleven postoperative variables were col-
lected and analysed with Student’s t test and chi-square test; p value < 0.05 was considered significant

RESULTS. No significant differences were found between the groups in age, weight, left ventricular
function, Euroscore, preoperative serum creatinine and creatinine clearance. Four out of eleven post-
operative variables analysed were significantly different, and are shown in the following table:

TABLE 1.
GROUP A GROUP B p value

Packed red cells units transfused 1.38 4.05 0.0003*
Max creatinine (mg/100ml) 1.55 1.97 0.02*
Deaths (pts.) 0 7 0.04*
Creatinine clearance decrease >25% (pts.) 14 43 0.004*

* =p<0.05

CONCLUSION. To evaluate renal function creatinine clearance is more effective than serum crea-
tinine. In this experience we studied the effect of prolonged CPB in patients with preoperative renal
dysfunction as defined calculating creatinine clearance.[3] In patients with a CPB lenght > 100 minutes
we found a significant decrease in renal function and an increased mortality. Our data are in agreement
with literature reporting ARF as a risk of increased mortality, and the influence of PRD on ARF after
cardiac surgery. Moreover our study can suggest that in patients with PRD a prolonged CBP is a factor
that leads to a further impairment of renal function

REFERENCE(S). [1] Thakar V., Worley S., Arrigain S., Yared J.P., Paganini E.P. Influence of renal
dysfunction on mortality after cardiac surgery. Modifying effect of preoperative renal function. Kidney
International 2005; 67: 1112-1119.
[2] Wijeysundera D.N., Karkouti K., Scott Beattie W., Rao V. and J. Ivanov. Improving the identifica-
tion of patients at risk of postoperative Renal Failure after cardiac surgery. Anesthesiology 2006; 104:
65-72.
[3] Bellomo R, Ronco C. Acute renal failure – definition, outcome measures, fluid therapy and informa-
tion technology needs: the Second International Consensus Conference of theAcute Dialysis Quality
Initiative (ADQI). Crit Care 2004; 8: R204-R212.
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0933
ACUTE RENAL FAILURE AFTER CARDIAC SURGERY: PREDISPONENT FACTORS AND
PRONOSTIC

Perez Calvo C1, Gonzalez P1, Alcala M1, Lopez D1, Escribano E1, Varea M1, Martinell J2, Caramelo C3

1Intensive Care Unit, 2Cardiac Surgery Unit, 3Nephrology Unit, Fundacion Jimenez Diaz, Madrid,
Spain

INTRODUCTION. Acute renal failure (ARF) post-cardiac surgery (PCS) bears an increase of mor-
bidity and mortality in mild-moderate cases as much as in its severe forms. We tried to determine the
factors before and during the surgery asssociated with ARF development in PCS and its association
with an increase of the morbidity or mortality.

METHODS. We considered renal dysfunction during PCS when serum creatinine (Cr) levels were
>=1.5 mg/dl and <2 mg/dl (Group I). The other group included patients with Cr levels >2 mg/dl
during PCS or an increase of 25% compared with pre-surgery Cr levels in patients with a previous
renal dysfunction (Group II). Patients on dyalisis before surgery were excluded. We included every pa-
tient on cardiac surgery with extra-corporeal circulation (ECC) from January 1999 to December 2005
(n=1397). We collected pre-surgery variables: age, gender, cerebrovascular disease, periferic vascular
disease, insulin-dependent diabetes, hypertension, cardiac insufficiency, previous acute myocardial in-
farction, pre-surgery use of intra-aortic balloon pump (IABP), surgery mode (emergency or scheduled),
previous ECC procedures and functional stage of NYHA classification. Intrasurgey variables:type of
surgery procedure, ECC time, aortic clamp time and use of IABP. We used t-Student for quantitative
variables and Chi-square for qualitative variables to compare groups. Multivariate analysis with logistic
regression was performed in every factor with statistical signification (p<0.05).

RESULTS. We observed a significative increase of the mortality in both groups (p<0.05). Overall, 245
patients developed ARF, group I =131 (9.9%) and group II =114 (8.6%). In group I, the OR and 95%
CI of the significative variables after multivariate analysis were: ECC time 1.003 (1.00-1.006), age
1.047 (1.026-1.068), gender 1.717 (1.150-2.563), previous ECC procedure 1.843 (1.134-2.996) and
emergent surgery 2.672 (1.555-4.590). In group II: ECC time 1.003 (1.00-1.006), hypertension 1.837
(1.184-2.849), cerebrovascular disease 2.399 (1.333-4.318), diabetes 2.524 (1.379-4.619), previous re-
nal dysfunction 6.976 (3.940-12.353) and emergent surgery 11.372 (6.274-20.611).

CONCLUSION. Our study confirms that ARF is a serious complication after cardiac surgery, with
an important increase of the mortality in the severe cases of ARF. The knowledge of the predisponent
factors should allow us to establish better strategies in order to decrease the incidence of ARF and the
associated mortality.

0934
EFFECTS OF LOW CVP ASSISTED HEPATIC RESECTION SURGERY ON PERIOPERA-
TIVE RENAL FUNCTION

Patel A1, Quiney N1, Fawcett B1

1Anaesthetics and Critical Care Medicine, Royal Surrey County Hospital, Guildford, United Kingdom

INTRODUCTION. Hepatic resection under low CVP anaesthesia is associated with reduced periop-
erative blood loss, consequent reduced transfusion requirements and overall improved morbidity and
mortality rates (1). Anaesthetic techniques to facilitate low CVP may contribute to perioperative re-
nal injury. We have studied the effect of low CVP assissted hepatic resection on perioperative renal
function.

METHODS. We studied 21 patients undergoing hepatic resection under low CVP anaesthesia for
colorectal metastases. A standard anaesthetic technique was employed. Low CVP induced via preop-
erative dehydration, intraoperative frusemide 1 mg/kg, remifentanil and GTN infusions combined with
thoracic epidural use. Serum urea, creatinine and creatinine clearances were measured preoperatively
and up to 10 days postoperatively.

RESULTS. Minor increases in urea and creatinine and minor decreases in creatinine clearance occur
on day 1 post resection and afterwards rapidly return to normal. No patients exhibited sustained decline
in perioperative renal function.

CONCLUSION. Despite the potentially nephrotoxic effects of low CVP anaesthesia, significant al-
terations in renal function are not commonly associated with this technique in the context of hepatic
resection.

REFERENCE(S). 1. Perioperative outcomes of major hepatic resections under low CVP anaesthesia.
J. Am Coll Surg 1998 Dec;187(6):620-5.

0935
TREATMENT OF TACROLIMUS LEUKOENCEPHALOPATHY BY SWITCH TO CY-
CLOSPORINE AFTER LIVER TRANSPLANTATION

Matsusaki T1, Morimatsu H1, Matsumi M1, Morita K1

1Department of Anesthesiology and Resuscitology, Okayama University Medical School, Okayama,
Japan

INTRODUCTION. Immunosuppresive drugs are necessary in transplant recipients. Calcineurin in-
hibitor (CI), as like tacrolimus and cyclosporine, are first line immunosuppressive drug for post organ
transplantations. However, neurological side effects related to CIs have been described (1). Although
they are reported to be minor (headache, tremor, paresthesia) in most cases, major neurotoxicity, such
as leukoencephalopathy (LEP), develops in 1-6% of transplant recipients (2). The prognosis is good
after cessation or dose reduction, and complete recovery usually occurs. Thus, the common strategy
for CI induced LEP was dose reduction, close monitoring, and timely conversion to non-CI immuno-
suppressive drugs, such as rapamycin (3). However, cessation of CIs could increase risk of rejection
especially in early stage after transplantation (4). To our knowledge, there is no previous report with
successful exchange from tacrolimus to cyclosporine against tacrolimus induced LEP after living donor
liver transplantation (LDLT).

METHODS. Between January 1997 to Feburary 2006, 140 LDLT was performed at tertiary teach-
ing hospital. Operative procedure was performed with the standard technique and UW preservation
solutions. Tacrolimus was the primary immunosuppressive agent of CIs, except for the patients with
diabetes mellitus and infection of hepatic virus type C. Tacrolimus was primary administered in 95
patients (68%) and cyclosporine was in 45 patients (32%).

RESULTS. Five patients undergoing LDLT developed abnormal neurological symptoms such as
tremor, confusion, drowsiness, and diminished state of responsiveness. All 5 patients received
tacrolimus, but not cyclosporine, and were diagnosed as tacrolimus induced LEP based on clinical
features and Magnetic resonance imaging, which showed white matter lesions predominantly in the
posterior cereberal regions. The demographic and neurological characteristics of these patients are
outlined in Table 1. Immediately after diagnosis, we exchanged tacrolimus to cyclosporine. Within
two days, all patients have recovered recover without neurological sequelae and acute rejection
associated with cessation of tacrolimus.

TABLE 1.
Sex Age Primary Disease Trough of FK (ng/ml) Day after operation CNS complication

1 Male 6 Fuluminant 8.2 10 tremor, coma
2 Female 42 Alchoholic LC 8 14 coma
3 Male 45 Viral LC 11.2 16 convulsion
4 Female 47 Alchoholic LC 4.3 21 coma
5 Female 48 Alchoholic LC 6 18 convulsion

CONCLUSION. We reported 5 patients with tacrolimus induced LEP after LDLT. In all 5 patients,
LEP could be recovered successfully after exchange tacrolimus to cyclosporine. Whether conversion
to cyclosporine would be better strategy on the tacrolimus induced LEP, should be verified in future
trials.

REFERENCE(S). 1. Clin Transplantation 2000:14:1-7; 2. Transplantation 2000:69:467-472; 3. Trans-
plantation Poc. 2005:37:1912-1914.

0936
CASE SERIES OF ADMISSIONS CAUSED BY NSAID USAGE IN ELDERLY OR-
THOPAEDIC PATIENTS. CAN OUTREACH HELP?

Sommerfield D L1, O’Sullivan K1, Connolly J1, Donnelly M1

1Intensive Care Medicine, Adelaide and Meath Hospital, Dublin, Ireland

INTRODUCTION. The use of Non-Steroidal Anti-Inflammatory Drugs (NSAIDS) is associated with
a 5-8 fold increased risk of ulcer perforation, and associated with an eight fold increased risk of acute
renal failure (ARF) in new users within the first month. Elderly debilitated patients are particularly at
risk [1,2]. One retrospective analysis [3], showed 3.7% of ICU admissions related to NSAID compli-
cations and of these 75% had a contraindication to use.

METHODS. We conducted a retrospective analysis of all ICU admissions and relevant case notes for
the twelve months Nov’04 to Nov’05. Our objective was to identify admissions related to complica-
tions of NSAID treatment.

RESULTS. We present 6 ICU admissions related primarily to the complications of NSAIDs. This rep-
resents approximately 1.5% of total admissions for the period. The average age was 71.5 years and
the average admission APACHE II score was 23.7. The average length of stay in the ICU was 7 days.
The average TISS-28 score was 35. Three patients were admitted for Renal Replacement Therapy. The
three other patients were post emergency laparotomy for GI perforations. These three patients died.
Only 1/6 patients was prescribed GI prophylaxis and 3/6 patients had contra-indictations.

CONCLUSION. 1.The use of GI prophylaxis in the over 60’s when prescribing NSAIDS, in line with
international guidelines. 2.We suggest that perioperative physicians need to (a) identify high risk pa-
tients (b) write clear instructions about further NSAID use (c) order appropriate post operative follow
up. 3. The waste of resources treating iatrogenic diseases could be better spent prospectively identi-
fying and monitoring of high risk patients. 4. NSAIDs play a contributory role in many other ICU
admissions. With this in mind, we suggest a prospectively study examining recent NSAID usage in all
ICU admissions.

REFERENCE(S). 1.Smalley et al. Nonsteriodal anti-inflammatory drugs and the incidence of hospi-
talisations for peptic ulcer disease in elderly persons. Am J Epidemiol 1995(141): 539-45 2.Henry et al.
Consumption of NSAIDS and the development of functional renal impairment in elderly subjects. Br J
Clin Pharm, 1997(44): 85-90 3. Jankowski et al. The contribution to intensive care unit workload from
complications of non-steroidal anti-inflammatory drugs. Clinical Intensive Care 2003 (14) 119-121.
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0937
CONVENTIONAL VERSUS DYNAMIC LIVER FUNCTION TESTS FOLLOWING LIVER
RESECTION

Toth I1, Heigl P1, Kauth Z1, Szarka D1, Kalmar Nagy K2, Molnar Z1

1Department of Anaesthesia and Intensive Therapy, 2Department of Surgery, Pécs University Medical
School, Pécs, Hungary

INTRODUCTION. Postoperative liver failure might be one of the most dreaded complications of
liver resection (1). Our aim was to examine which is the most reliable parameter for operability and for
assessing and monitoring postoperative liver function on the ICU.

METHODS. In a prospective, descriptive study patients, who underwent liver lobe resection because
of primary liver tumor, liver metastases or hemangioma were enrolled. Beside routine liver function
parameters such as bilirubin (Bi), prothrombin time (PTT), albumin, aspartate aminotransferase (AST),
alanin aminotransferase (ALT), we also determined the indocyanin green (ICG) clearance (PDR: Pe-
ripheral Disappearance Rate) LiMON, Pulsion Medical Systems, Germany. Measurements were done
intraoperatively at the beginning (t0), in the end (t1) and on the first postoperative day (t2). For statis-
tical analysis Mann-Whitney and Wilcoxon-tests were applied, statistical significance was considered
at p<0.05.

RESULTS. Out of the 28 patients (13 men/15 women, 63±8 ys) 12 proved to be inoperable, but
none of the parameters showed significant difference between the operable and inoperable patients.
The prothrombin (t0: 85.2±10.8%; t2: 62±12.4% p=0.001), albumin (t0: 37±31 g/l; t2: 29.6±4.7g/l,
p=0.003) decreased, AST (t0:37±31 IU; t2:384±308 IU, p=0.007), ALT serum level (t0: 29±19 IU;
t2:443±324 IU, p=0.026) increased significant after the operation. The serum bilirubin (t0: 14±9
µmol/l; t2: 24±15.5 µmol/l, p=0.006) increased slightly, but still remained in the normal range, and the
PDR showed a significant improvement (t0:20.6±8%/min); t2:25±8%/min, p=0.016). Patients showed
no clinical signs of liver dysfunction and were discharged from hospital.

CONCLUSION. Prothrombin, albumin may changed due to haemodilution, the transaminase enzymes
may increased because of tissue damage, the Bi and PDR showed no change or improvement of the
liver function. Based on our preliminary results it seems that only the Bi and PDR can be relied on
monitoring the real physiological changes in the liver function following liver resection.

REFERENCE(S). (1) Lau H et al. Evaluation of preoperative hepatic function in patients with hepa-
tocellular carcinoma undergoing hepatectomy. Br J Surg. 1997 Sep; 84 (9):1255-9.

0938
OUTCOME OF TRAUMATIC CARDIO-PULMONARY ARREST DUE TO PENETRATING
TRAUMA

Moriwaki Y1, Sugiyama M1, Kosuge T1, Toyoda H1, Inari H1, Suzuki N1

1Critical Care and Emergency Center, Yokohama City University Medical Center, Yokohama, Japan

INTRODUCTION. The aim of this study is to clarify the outcome of patients with CPA on arrival
due to penetrating trauma (PT-CPA) treated with our strategy including emergency department thora-
cotomy (EDT). The outcome of CPA due to penetrating injury is poor. We have few strategies for them,
which are not always effective. And we have few data concerning the outcome of them.

METHODS. This study is case series observational study using the clinical courses of patients with
PT-CPA were examined. We have taken 3 approaches to these patients; 1) our private aggressive treat-
ment strategy (resuscitation for 30 minutes, aggressive infusion using 7 Fr. sized sheath introducer into
the subclavian vein, and EDT), 2) in-hospital system supporting these aggressive resuscitation (logistic
issue such as the close location between ED and the room for catheter intervention and CT, and direct
entrance to the OR by exclusive lift, and common instruments interchangeable between ED and OR
including bed, 3) pre-hospital EMS in our city (CPA patients are transferred in about 7 minutes to
the nearest of selected 11 hospitals which can receive and treat CPA patients). According to Japanese
custom, we usually have to resuscitate CPA patients without sign of death, independent of their vital
signs or signs of life.

RESULTS. For past 7 years, 18 PT-CPA were treated. 12 were witnessed, and 6 were CPA after scene.
15 underwent EDT. Although 11 achieved ROSC after administration of 2.1mg of epinephrine, most
of them died within 24 hours. Only 9 (50%) went to ICU, TAE room, and OR (admitted), and only 3
(17%) were discharged (survivor), all of whom were free from ventilator. Restricted in 12 witnessed,
8 of them (67%) achieved ROSC, all of whom were admitted, and 3 survived (25%). Restricted in 6
CPA- after-scene patients, all of 6 achieved ROSC (100%), all of whom admitted (100%), and 2 sur-
vived (33%). There was no difference in the time interval from arrival on the hospital to ROSC between
survivors (9 minutes, 3-12) and non survivors with or without admission (13 minutes, 3-44). The time
interval from collapse to the arrival on the hospital of survivors (4 minutes, 0-13) and nonsurvivors
with admission (16 minutes, 0-40) was longer than that of nonsurvivors died in ED with and without
ROSC.

CONCLUSION. Expected outcome of PT-CPA patients is not hopeless. Our aggressive strategy for
treating PT-CPA is valuable to improve the outcome of PT-CPA.

0939
POSTOPERATIVE MANAGEMENT OF ORTHOTOPIC LIVER TRANSPLANT RECIPI-
ENTS IN INTENSIVE CARE

Hollander A1, Morais A1, Alves A P1, Fernandes A P1, Germano N1, Marcelino P1, Rosa N1, Marum S1

1ICU, Hospital Curry Cabral, Lisbon, Portugal

INTRODUCTION. Orthotopic liver transplantation (OLT) began at our hospital n 1992, with annual
increases, having reached a total of 555 in January 2006. All liver transplant patients have at least a
24 to 48 hours ICU stay. The outcomes have modified during the past few years mainly due to greater
personnel experience (surgical, medical and nursing care) and advances in immunosupression drugs.
The progressive improvement in the OLT recipient medical and nurse care is associated with lower
short-term morbidity and more favourable outcome.

METHODS. The authors reviewed retrospectively clinical records of 222 OLT patients (242 proce-
dures) during the last 3 years (2003-2005). Sample characteristics were collected (demographic data,
indications, ICU stay, ventilation time) as well as revision of early complications and ICU outcomes
after OLT. A brief review of the changes in medical care of these patients during the first 8 years at our
centre is also presented.

RESULTS. The most frequent indications for primary OLT and for retransplantation were familial
amyloidotic polyneuropathy (30%) and hepatic artery thrombosis (60%). The most challenging com-
plications still seen are postoperative bleeding, acute renal failure, vascular complications and infec-
tions, with no significant changes over the past 3 years. However ventilation times and ICU stay during
these past 3 years are lower comparatively to the earlier period of liver transplantation (p< 0.05 and p<
0.001). Demographic data, global as well as comparative results are presented.

CONCLUSION. The prompt recognition and management, and anticipation of OLT complications is
only possible by a strong team approach of the ICU staff. Complications occurring in the immediate
postoperative period require that OLT recipients are closely followed in an ICU setting with experi-
enced personnel. Appropriate care can overcome adverse influences of many negative predictive factors
suggested to influence OLT patients outcome.

0940
EARLY POINT-OF-CARE LACTATE LEVELS PREDICT LIVER FUNCTION AFTER
HEMIHEPATECTOMY

Ter Veldhuis S M J1, Molenaar Q1, Rodgers M G G1, Slooff M J H1, Nijsten M W N1

1Department of Surgery, University Medical Center Groningen, Groningen, Netherlands

INTRODUCTION. Under circumstances that liver metabolism is known to be compromised, lactate
levels may be used as a marker of liver function. Lactate has been shown to predict outcome after
paracetamol intoxication and after fulminant hepatic failure due to other causes. Although it has been
shown in very small patient groups that lactate metabolism is changed after hepatectomy (1), the value
of lactate itself has not been established. We studied lactate as an indicator of liver function after partial
hepatectomy. For this purpose we determined the relation of lactate with prothrombin time (PT), which
is an established early marker of changes in liver function.

METHODS. In a retrospective observational study we included all patients admitted to the surgical
ICU after a right, left or segmental hepatectomy between April 2005 and March 2006. During the
first 2 days of the ICU stay, lactate levels (reference range 0.6-1.2 mmol/L) were frequently measured
in arterial blood with an ABL-700 (Radiometer Copenhagen) point of care device. Prothrombin time
(PT; reference range 11-16 s) was regularly measured in arterial blood at the central laboratory with a
STA-R analyzer (Diagnostica Stago), with a clotting assay.

RESULTS. During the study period 39 patients (23 males, 16 females) with a mean age of 59 years
(range 27-76) underwent a hemihepatectomy. In 20 patients a left-sided or segmental hemihepatectomy
and in 19 patients a right-sided or extended hemihepatectomy was performed. 340 lactate and 126 PT
measurements were performed during the first two ICU days. The mean ICU length of stay was 4 days
(range 1-35) and the mean hospital length of stay was 19 days (range 8-57). Hospital mortality was 8%
(3 patients). Blood lactate levels were significantly correlated to PT (Pearson’s R=0.69; p<0.001). Max-
imum lactate levels with a mean of 2.6 mmol/L were reached 4 hours after ICU admission, whereas
maximum PT-levels with a mean of 19.3s were reached 13 hours after ICU admission.

CONCLUSION. This is the first study showing lactate levels are elevated after hemihepatectomy.
Peak lactate levels were reached very early post-operatively and clearly correlated with liver function
as later measured with PT.

REFERENCE(S). 1. Chiolero R, Tappy L, Gillet M, Revelly J P, Roth H, Cayeux C, et al. Effect of
major hepatectomy on glucose and lactate metabolism. Annals of surgery 1999;229:505-513.
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0941
HELLP SYNDROME IN THE INTENSIVE CARE UNIT: CLINICAL PROFILE AND OUT-
COME

Chaparro M1, Prieto M1, Mora J1, Hernandez B1, Muñoz J1, Curiel E1, Ruiz M1, Quintana J1

1Intensive Care Unit, Carlos Haya Hospital, Málaga, Spain

INTRODUCTION. HELLP syndrome (haemolysis, elevated liver enzymes and low platelets) is a
severe expression of preeclampsia with a significant increase of maternal and fetal morbidity and mor-
tality. The clinical profile, outcome and length of stay of a cohort of women admitted to our Intensive
Care Unit (ICU) are reported here.

METHODS. The cohort of all HELLP patients admitted to the ICU of our institution between 2001
and 2006 were studied prospectively. Demographics, clinical data, maternal and fetal morbidity and
mortality, and length of stay in ICU were registered. Parametric and non-parametric methods were
used as applicable to compare means, proportions and medians.

RESULTS. Of the 197 patients with preeclampsia admitted to our ICU during this period of time, 34
(17.25%) presented with HELLP syndrome. Data are presented in Table 1. All patients were treated
with vasodilators, beta-blockers and magnesium. Delivery was caesarea section in 100%. Length of
stay in ICU was 5.5 days (median). Maternal deaths were due to acute liver failure and multi-organ
failure. Fetal deaths were associated with low fetal weight (p<0.04). (Table 1: PRE HBP:Previos
high blood pressure; Gest. Age: Gestational age in weeks; SBP/DBP:Systolic/Diastolic blood pres-
sure; m:Mean; SEM:Standard error of mean).

TABLE 1.

RISK FACTOR AGE (m±SEM) OBESITY (%) SMOKER (%) PRE HBP (%) PRIMIPARA (%) GEST. AGE
(m±SEM)

28.7±1 2.9 3 8.8 73.5 30.6±0.6

CLINICAL DATA HEMOGLOBIN
(m±SEM)

PROTEINURIA
(%)

PLATELETS
(m±SEM)

URIC ACID
(m±SEM)

ALT/AST
(m±SEM)

EDEMAS
(%)

SBP/DBP
(m±SEM)

10.8±0.3 91.2 93.212±6.601 6.1±0.2 297.8±76.8/
217.7±42

73.5 165.5±2.5/
101.3±1.6

COMPLICATIONS
(%)

SEIZURES RENAL
FAILURE

LIVER
FAILURE

HEART
FAILURE

CID FETAL
WEIGHT
<1k

MORTALITY
MATERN/
FETAL

8.8 3 3 3 3 30 6.1/18.8

CONCLUSION. The cohort studied consisted mostly of primipara women with a mean age of 28.8,
in their 30th week of gestation and who underwent caesarean section. All our patients presented with
severe hypertension and nearly all with edema and proteinuria. The length of stay in ICU was around 5
days. Eclampsia was the most common maternal complication. Mortality was due to acute liver failure.
Fetal mortality was associated with low fetal weight.

REFERENCE(S). Preeclampsia. B. Sibai, G. Dekker. Lancet 2005; 365:785-99.

0942
DOES CENTRAL VENOUS PRESSURE CORRELATE WITH BLOOD LOSS IN ADULT
LIVE DONOR HEPATECTOMY?

Chhangani S V1, Lustik S1, Dziak J1, Kolano J1, Chhibber A1

1Anesthesiology and Critical Care Medicine, University of Rochester Medical Center, Rochester,
United States

INTRODUCTION. In an attempt to increase the donor pool, adult live donor liver transplantation is
being performed in a number of American transplant centers. Adult live donor hepatectomy (ALDH)
poses a significant perioperative risk to the donor. It is often recommended to maintain a low central
venous pressure (CVP) throughout the hepatectomy in an effort to reduce blood loss. We present our
experience of first 100 cases of ALDH.

METHODS. Following IRB approval, the first 100 cases of ALDH between 2000 and 2002 at our hos-
pital were reviewed. Following a thorough screening process, all patients received standard anesthetic.
Monitored parameters included intraarterial pressure, CVP, urine output, arterial blood gas, lactate,
hemoglobin, electrolytes and liver panel. Blood loss (EBL) was estimated from cell salvage reservoir
and sponges. 0.9%NaCl was used for resuscitation. In order to reduce EBL, besides lower PEEP, lim-
ited amount of fluid was given to keep CVP low. All patients were extubated at the end of surgery and
transferred to ICU.

RESULTS. All data are presented as mean ± SD (Table1). There were 38 males and 61 females. There
was no correlation between CVP and EBL. Both CVP groups were matched. The surgery lasted 615 ±
99.6 minutes. Mortality was 0%.

TABLE 1.
CVP and EBL in Adult Live Donor Hepatectomy

CVP
< 5 mmHg

CVP
> 5mmHg

p Value

Number (n) 39 61 n/a
Mean CVP (mmHg) 3.9 ±1.0 6.8 ±1.1 < 0.05
EBL (ml) 545.9 ±319.8 550 ± 434 0.959

CVP; Central venous pressure, EBL; Estimated blood loss

CONCLUSION. In contrast to the usual notion, CVP does not correlate with EBL in ALDH. Strict
attention to adequate tissue perfusion with normothermia, metabolic homeostasis, and pain control is
crucial to best perioperative outcome in ALDH.

REFERENCE(S). Jones R M, et al. Br J Surg. 1998;85(8):1058-1060.

0943
SHORT-TERM PROGNOSTIC FACTORS IN LIVER TRANSPLANTATION

Tenza E1, Escudero D1, Otero J1, Iglesias F1, Miyar A2, González-Pinto I2, Taboada F1, Barneo L2

1Intensive Care Unit, 2General Surgery Unit, Hospital Universitario Central de Asturias, Oviedo, Spain

INTRODUCTION. This works analizes the evolution, complications and survival of orthotopic liver
transplantation.

METHODS. Prospective study of the first 74 consecutive liver transplants from april 2002 to juny
2004. We studied variables of donor, recipient, operation, ICU evolution, outcome at 3 and 6 months.
Primary endpoint: patient survival at 6 months. Secondary endpoint: indentify risk factors who have
influence in survival. Statistical analysis: screening univariate analysis, logistic regression and ROC
curves.

RESULTS. Age: 55 ± 10 years; M/F: 54/20; days in ICU: 7 ± 8, 9; hospital stay 28, 3 ± 25 date. In-
dications were: 37 alcoholic; 27 viral; 10 other causes. Child Pugh: A 15 patients, B 35, C 21; MELD:
13 ± 6 (6-28). Waiting time: 39 +/- 39 days (0-219). In 5 cases transplantation was on liver and kid-
ney. Preservation time: 363 ± 124 min; warm ischemic time: 61 ± 15 min; surgical time: 500 ± 127
min. Intraoperative transfusions: blood 10, 3 ± 9, 5 u; platelets 2, 3 ± 8, 8 u; plasma 15, 7 ± 8, 7
u. APACHE II: 9, 5 ± 2, 9 (4-16). Early complications: 3 hepatic artery thromboses, 2 acute rejec-
tions, 6 biliary leakage/obstruction. Late complications: 38 rejections, 23 infections, 40 atelectasis, 37
pleural effusions, 30 arterial hypertension, 25 acute renal failure, 13 diabetes. 17 Reoperations in 15
patients: 3 retransplants by primary non-function, 3 extensive bleeding, 3 artery thrombosis, 6 biliary
leakage/obstruction, 1 peritonitis, 1 lymphatic leakage. Survival at 6 months was 86% (10 deaths: 4
intraoperative, 6 multiorganic faliure). There were more complications in virus C cirrhosis, arterial
hypertension in ICU and hypotension in donor retrieval. The survival was significantly poor by the
following ICU events: need of vasoactive drugs, hypotension, infections, long stay, prolonged venti-
latory support, and need of transfusions. Logistic regression depicted: number of blood transfusion in
operating room (a), number of fresh plasma administration in ICU (b), urea concentration in ICU (c)
and graft complications (d) (No=0; yes=1) as negative factor, and the formula is: Z= 18.8 - 0.42a - 0.1b
- 0.04c - 7.1d. ROC curve show a high sensibility.

CONCLUSION. Many variables influence in the early outcome of liver transplantation, but we
founded independent role in blood and plasma transfusions, urea level and graft complications in ICU.

Poster Sessions
Moderating the effects of intensive care
0944-0957
0944
EXPERIENCE USING A BOWEL MANAGEMENT SYSTEM AT A UNIVERSITY MEDICAL
INTENSIVE CARE UNIT

Sabel K1, Spranger M1, Rauscher M1, Grader E1

1Internal Medicine I, University of Regensburg, Regensburg, Germany

INTRODUCTION. Problems of defecation including diarrhea are common in critically ill patients.
Sedation, tube feeding, antibiotics and other interventions contribute to this disturbed state. Conse-
quently, medical staff has to perform frequent positioning and bed changes which can lead to other
problems like hemodynamic instability or displacement of catheters. Moreover, fecal soilage can lead
to skin breakdown with an increased risk of developing pressure ulcers. In February 2004 we began
using the Zassi BMS Kit® (Zassi) in our MICU. This catheter system was specifically designed for
the anorectal anatomy to safely and reliably divert, collect, and contain gastrointestinal waste.

METHODS. Between February 2004 and August 2005 five randomly sampled critically ill patients
with diverse underlying diseases who had a Zassi were prospectively observed. The majority of them
required artificial ventilation and therefore sedation. The frequent positioning of these patients was
awkward and often led to hemodynamic instability, especially while on pressor support. Furthermore,
protection and improvement in skin integrity was desired.

RESULTS. After an initial introduction phase, the handling of Zassi was easily achievable by every
member of our staff. The acceptability on our intensive care unit was very high. We observed several
benefits by using Zassi. Patient positioning could be accomplished more easily in daily handling, espe-
cially for patients with need of pressor support and therefore hemodynamic problems from positioning.
As a closed system, this allowed for a true observation of daily fecal output, which was varied, unpre-
dictable and often high volume (0–5.3 L/day). We observed a decrease in skin breakdown by using
Zassi as compared to other commercially available containment modalities. We observed a dramatic
decrease in dressing and bed changes, and better healing of pre-existing decubitus ulcers. The price of
the system was easily balanced by the duration of use and the above named advantages. We did not
identify any severe injuries caused by Zassi.

CONCLUSION. In our MICU we have used the Zassi for more than one year. We observed an obvious
reduction in patient positioning, bed and dressing changes. A clear benefit was seen for the healing of
skin lesions and preventing the development of new ones. Despite the initial costs for the system we
believe that our patients and staff members profit and therefore will continue using this system.
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0945
EARPLUGS AND EYE MASKS: DO THEY IMPROVE CRITICAL CARE PATIENTS’
SLEEP?

Richardson A1, Allsop M2, Coghill E2, Turnock C3

1Critical Care, 2Cardiothoracic ITU, Newcastle upon Tyne Hospitals NHS Trust, 3School of Health,
Community and Education Studies, Northumbria University, Newcastle upon Tyne, United Kingdom

INTRODUCTION. Disturbed sleep and sleep deprivation is common in patients in Critical Care set-
tings (Redeker 2000). Noise is a major factor disrupting sleep as well as inappropriate use of light/dark
cycles. Interventions to encourage sleep in Critical Care units, usually involves pharmaceutical resolu-
tions, but don’t always improve the quality of patients sleep (Bourne and Mills 2004). Approaches to
help control the environment such as eye masks and earplugs may be more effective ways to minimise
the patients’ exposure to noise and light.

METHODS. This study evaluated 64 patients’ reported experiences of their sleep to assess the impact
of eye masks and earplugs in a cardiothoracic critical care unit. Sleep assessment tools were chosen
using rating scales along with open-ended questions. Inclusion criteria was set to inform the selection
of appropriate high dependency patients. Patients included in the study tried the interventions and then
self-selected into either an intervention or non-intervention group.

RESULTS. The main findings included the identification of factors that prevented and helped sleep.
Many patients using earplugs and eye masks found they improved sleep. However, noise was still a fac-
tor preventing sleep for both groups of patients. 34 patients tried the interventions and mixed reports
were found from very comfortable to very uncomfortable.

CONCLUSION. Some patients’ sleep was improved using the interventions so should be considered
as a matter of routine practice with critical care patients. In offering earplugs and eye masks to help
patients sleep, nurses should take the time to show patients how to use them and encouraged to try
them out for comfort.

REFERENCE(S). Bourne R S and Mills G H (2004) Sleep disruption in critically ill patients- phar-
macological considerations. Anaesthesia. 59: 374-384.
Redeker R S (2000) Sleep in acute care settings: An integrative review. Journal of Nursing Scholarship.
32(1): 31- 49.

Grant acknowledgement. The Newcastle upon Tyne Hospitals Charitable Fund to purchase earplugs
and eye masks.

0946
ARE LEVEL 1 AND 2 PATIENTS AFFECTED BY BEING CARED FOR NEXT TO LEVEL 3
PATIENTS?

Bruce J M1, McElhinney K A1, Hagart D2

1Department of Anaesthetics, 2Intensive Care Unit, St John’s Hospital, Livingston, United Kingdom

INTRODUCTION. An acute services review led to the closure and subsequent relocation of the 8
bedded Surgical High Dependency Unit (HDU) to 2 beds within the Intensive Care Unit (ICU). Staff
raised concerns about the appropriateness of mixing Level 1 and 2 with Level 3 patients (1). Purpose
of this study was to investigate the HDU patients’ experience and satisfaction with being nursed in an
Intensive Care environment.

METHODS. Shortly following discharge from ICU, 46 HDU patients received a questionnaire by post
or by hand. Each questionnaire contained an explanatory letter and a stamped reply-paid envelope.

RESULTS. 34 patients replied, a response rate of 69%, of which 25 were female and 9 male. 27(79%)
were informed of their expected admission to ICU with 18(67%) being informed by medical staff and
9(33%) by nursing. Pre-visits were not offered to 30(88%). Patients received different information re-
garding the name of the area, ICU 6 (22%), Intensive Therapy Unit (ITU) 6 (22%), HDU 9 (33%),
HDU within ITU 6 (22%). In 29 (85%) of patients, noise of staff, equipment, other patients and pro-
cedures contributed to lack of sleep and an awareness of being less ill than others. Patients preferred
the personalised attention of nursing staff, close monitoring and felt safe with 31(91%) enjoying a
good/excellent level of care. Dignity and modesty were maintained for 32 (94%) patients. The lack of
toilet/washing facilities and the mixed sex area caused concern for 8 (24%) patients.

TABLE 1.

Patients’ satisfaction of noise level in ICU

Excellent Good Satisfactory Unsatisfactory Poor

Noise level - day 9 (26%) 15 (44%) 9 (26%) 1 (3%) 0 (0%)
Noise level - night 8 (24%) 12 (35%) 7 (21%) 5 (15%) 2 (6%)

CONCLUSION. HDU patients receive good quality care and attention within the ITU area. The ITU
area requires an appropriate name to reflect the level of care delivered to facilitate effective communica-
tion for families and patient. Reducing the noise level at night and introducing toilet/washing facilities
should improve the environment. A dedicated area for the HDU patients may alleviate the stress and
anxiety of being next to critically ill patients. These findings raised further questions regarding the
appropriateness of mixing level 1 with level 3 patients in an open clinical area.

REFERENCE(S). 1. Department of Health, Comprehensive Critical Care: A Review of Adult Critical
Care Services. HMSO, London. May 2000.

0947
TRANSLATING CAM-ICU AND VALIDATION BY SEMI-STRUCTURED INTERVIEWS

Svenningsen H1

1Anaesthesiological - intensive care, Aarhus Sygehus, Aarhus C, Denmark

INTRODUCTION. For more than 50 years delirium in critically ill patients has been known and it
is still a common problem in the ICUs. In order to develop treatments and care for these patients we
need an instrument capable of detecting delirium although the patients are mechanically ventilated.
The Confusion Assessment Method for the Intensive Care Unit (CAM-ICU) is a valid instrument (Ely
2001; McNicoll 2005) validated by experts – not patients’ statements. CAM-ICU has been translated
into 10 languages which give an excellent opportunity to further internationalise the evolution.

METHODS. The translation into Danish and back (Hall, Wilson, & Frankenfield 2003) was dou-
bled and consensus made. 3 ICUs scored adult patients admitted from 15th of September 2005 to
15th of March 2006. Patients were scored the first time after 48 hours and then twice a day until dis-
charge from ICU or death. Excluded were patients with CNS injuries, psychoses at admission and non
Danish-speaking patients. A semi-structured interview guide (Kvale 1997) was made from indicators
of delirium (American Psychiatric Association 2006; Axèll 2001). 10 patients were interviewed by the
author, who was blinded for the scores. After transcriptions the interviews were content analyzed.

RESULTS. The Danish CAM-ICU is very similar to the original version. Of the 10 interviewed pa-
tients 4 were scored to have delirium. They had all suffered from delirium. 6 patients were scored to
be negative to delirium and 4 of them had not suffered from delirium, but 2 had. These 2 were sparsely
scored.

CONCLUSION. The CAM-ICU identifies delirium, but false negative results are possible. The CAM-
ICU is valid and ready for use in intervention studies.

REFERENCE(S). Amr Psyc Ass: Practice Guideline for the treatment of Patients With Delirium.
www.psych.org 7-3-2006. Axèll, A.G. 2001, “The ICU syndrome/delirium, patients’ perspective and
clinical signs”, Medicinsk Fakultet, Lunds Uni. Ely, E.et al. 2001, “Evaluation of delirium in critically
ill patients: Validation of CAM-ICU”, Cr. Care Med., vol. 29, no. 7, pp. 1370-1379. Hall, E.O.C. et
al 2003, “Translation and restandardization of an instrument: the Early Infant Temperament Question-
naire”, J of Adv Nurs, vol. 42, no. 2, pp. 159-168. Kvale, S. 1997, InterView, Hans Reitzel, København.
McNicoll, L., Pisani, M. A., Ely, E. W., Gifford, D., & Inouye, S. K. 2005, “Detection of Delirium in
the ICU: Comparison of CAM-ICU with CAM Ratings”, J of the Amr Ger Soc, vol. 53, no. 3, pp.
495-500.

Grant acknowledgement. The Novo Nordisk Foundation

0948
RANDOMIZED DOUBLE BLIND CLINICAL TRIAL ON PATENCY OF ARTERIAL
CATHETERS WITH HEPARIN VS SALINE SERUM

Del Cotillo M1, Grané N1, Llavoré M1, Quintana S1

1Intensitive care unit, Hospital Mútua de Terrassa, Terrassa, Spain

INTRODUCTION. At our Intensive Care Units (ICU), the insertion of arterial catheters (AC) allows
us a constant measurement of intra-arterial blood pressure and extraction of samples for analytical pur-
poses. Although the AC manufacturer does not suggest the use of heparin (Hep) for its maintenance
nor it is indicated in the brochure of this drug, it is an habitual practice to use it at low doses to this
goal.
Objective: To analyze the action of Hep versus saline serum (SS) in the maintenance of the AC regard-
ing duration, functionality and analytical coagulation results.

METHODS. : Randomized clinical trial, controlled with placebo and double blind to measure patency,
quality of arterial pressure waveform (Flush Test) and capacity to measure intra-arterial blood pressure,
number of required manipulations of AC in Hep as well as in SS and coagulation tests (to analyze the
blood samples 7 cc were always rejected). The solution of Hep used was 1U/ml. The pharmacy ser-
vice prepared the blind and the randomization. Criteria of inclusion and exclusion: > of 18 years old,
informed consent of the patient or his relatives, only one AC per patient, not receiving high doses of
anticoagulants and/or thrombolytics nor Platelets < 1000000 mm3. Descriptive statistic, Student t Test,
chi- square and Kaplan-Meier technique.

RESULTS. 133 patients have been recruited, 65 in the Hep group and 68 in the SS group. There are
no differences regarding age, gender, reason for catheter insertion nor previous platelets. The duration
of AC was 6.6 days for both groups. The number of manipulations required for the correct operation of
AC was 14% and 15% respectively for Hep and SS. In the Hep group AC was removed for occlusion
or poor quality of waveform in 8% of cases and in SS group in 19% (p = 0.08). No differences in the
final platelet count were found. In the Hep group the activated partial thromboplastin time (aPTT) and
thrombin time (TT) were significantly extended.

CONCLUSION. Use of Hep for the maintenance of AC patency does not seem justified since it does
not extend its duration nor decrease the number of manipulations, although in SS group there is a non-
significant increase of AC withdrawal by occlusion or poor quality of pressure wave. However, Hep
alters aPTT and TT significantly.

Grant acknowledgement. This project has received a grant (Fondo de Investigación Sanitaria
PI031348).
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0949
THE PERSON IN ITS FINAL PHASE OF LIFE: NURSING CARE

Oliveira M F1, Cruz Moreira R M2

1Education, Escola Superior de Enfermagem de São João, 2Emergency - ICU, Hospital de S. João,
Porto, Portugal

INTRODUCTION. Providing nursing care to terminal ill person constitutes one of the most demand-
ing and stressful activities for nurses, both as physical and psychic levels, requiring professional ma-
turity and emotional stability to face illness and death processes. It was intended with this study, to
know the frequency of set of interventions proposals these professionals implement with the person in
its final phase of life.

METHODS. It was used a questionnaire as an instrument of collecting data based on a likert scale
(5 points). The sample was constituted by 415 nurses, who congregated the requirements previously
established and worked in medicine and intensive care units in one of the four general hospitals of
Porto area, in Portugal. The collected data have been processed in SPSS version 13.0 for Windows®.
Analysis of content was used for categorize data from the answers to the open questions.

RESULTS. From the analysis of the data, it is observed in the relation nurse ill person that there is a
concerning for continuing to care the ill person, although being in the final phase of life. The following
behaviours are more frequent: 1. stay the maximum of possible time with the person in female nurses,
older nurses and in nurses who haven’t a second job; 2. shorten the interventions in male nurses; 3. try
to know how the person would like to die in female nurses and in nurses with a higher formation; 4. take
care of the last desires of the person in female nurses, older nurses, nurses with a higher formation,
nurses with a specific formation on death process and in nurses who work in medicine units; 5. place
the person in a isolated room in older nurses, nurses with a specific formation on death process and
in nurses who work in medicine units; 6. keep effective communication with the person in nurses who
haven’t a second job and in nurses who work in medicine units; 7. deny the reality when the person
says “I’m going to die” in nurses without a specific formation on death process; 8. keep the same cares
in nurses who work in intensive care units; 9. clarify the clinical situation to the ill person with the
physician (multidiscipline team) in nurses who work in intensive care units.

CONCLUSION. When analysing the nursing interventions for the ill person, we found statistical sig-
nificant differences related with some nurses attributes. However, it is observed globally the concern
for the human needs in this final phase of life.

0950
THE PERSON IN ITS FINAL PHASE OF LIFE: NURSING CARE FOR THEIR FAMILIES

Oliveira M F1, Cruz Moreira R M2

1Education, Escola Superior de Enfermagem de São João, 2Emergency - ICU, Hospital S. João, Porto,
Portugal

INTRODUCTION. Providing nursing care to the families of the terminal ill person constitutes one of
the most demanding and stressful activities for nurses, both as physical and psychic levels, requiring
professional maturity and emotional stability to face illness and death processes. It was intended with
this study, to know the frequency of set of interventions proposals these professionals implement with
the person’s families.

METHODS. It was used a questionnaire as an instrument of collecting data based on a likert scale
(5 points). The sample was constituted by 415 nurses, who congregated the requirements previously
established and worked in medicine and intensive care units in one of the four general hospitals of
Porto area, in Portugal. The collected data have been processed in SPSS version 13.0 for Windows®.
Analysis of content was used for categorize data from the answers to the open questions.

RESULTS. From the analysis of the data it is observed that nurses look for having time and availabil-
ity for their sheltering, and it was also verified, in some cases, the implication of the person’s families
on cares. The following behaviours are more frequent: 1. try to know what the family knows in fe-
male nurses; 2. when the family has emotions leave her with the ill person in female nurses; 3. imply
the family on cares in female nurses, older nurses and in nurses who work in medicine units; 4. al-
low the presence of the families while providing nursing cares to the person in female nurses, nurses
with a higher formation, nurses with a specific formation on death process and in nurses who work
in medicine units; 5. allow more visits than the established in nurses with a higher formation, nurses
who have a second job and in nurses who work in intensive care units; 6. arrange other things to do in
nurses who have a second job; 7. is available to go to the meeting of the family in nurses who work in
intensive care units; 8. clarify the doubts about the clinical situation of the ill person with the physician
(multidiscipline team) in nurses who work in intensive care units.

CONCLUSION. When analysing the nursing interventions, we found statistical significant differences
related with some nurses attributes. However, it is observed globally the concern for the human needs
to person’s families in its final phase of life.

0951
MONITORING USING SUBCUTANEOUS MICRODIALYSIS IN THE ICU - INTIAL EXPE-
RIENCE

Rydén J1, Düring J1, Bergenzaun L1, Ersson A1, Chew M1

1Intensive Care Unit, Malmo University Hospital, Malmo, Sweden

INTRODUCTION. Microdialysis (MD) is established in neurosurgery as a monitor of tissue
metabolism (1), however it is considered experimental in the ICU. It is suggested that subcutaneous
MD can detect metabolic events (2) and be used as an adjunct to monitoring tissue perfusion. We
describe the implementation and initial experience using MD in our ICU.

METHODS. 2 key persons underwent teaching sessions from the manufacturer. They were then re-
sponsible for the management of the MD. A physician inserted the MD catheter in the subcutaneous
tissue of the right arm. Samples were collected 4 hourly and frozen until analysis. Nursing was straight-
forward, consisting of checking for infection, bleeding or irritation. The two keypersons were also
responsible for analysis, and synchronization of the MD and clinical data.

RESULTS. MD catheter insertion was simple and there was one minor adverse event (self limited
bleeding at insertion site). Sampling vials were changed without problems. An example from MD
monitoring is given here (MD reflects blood glucose&lactate measurements):

CONCLUSION. We found that the care of the patients was not affected by MD, on the contrary, it
provoked discussion regarding tissue perfusion in critical illness. There were no major adverse events.
Implementation of continuous MD in the ICU is feasible. Continous MD monitoring was not a signifi-
cant burden on existing resources.

REFERENCE(S). 1. Klaus S et al. Bench to bedside review: Microdialysis in intensive care medicine.
Critical Care 2004;8:363-8.
2. Martinez A et al. Assessment of adipose tissue metabolism by means of subcutaneous microdialysis
in patients with sepsis or circulatory failure. Clin Physiol Funct Imaging. 2003 Sep;23(5):286-92.

Grant acknowledgement. Eli Lilly educational grant, Philips Medical System.

0952
IMPLEMENTATION OF TIGHT GLYCAEMIC CONTROL IN A GENERAL INTENSIVE
CARE UNIT: A NURSING PERSPECTIVE

Farras-Araya R1, Parsons P A1, Barber V S1, Watkinson P J1

1Nuffield Department of Anaesthetics, University of Oxford, Oxford, United Kingdom

INTRODUCTION. Tight glycaemic control (TGC) has become common UK intensive care practice
(1), using various protocols, all of which seem likely to increase the workload of nursing staff. We
wished to assess the perceived impact of the recent introduction of a computer-based algorithm for
TGC on the workload of our nursing staff. Understanding of the potential hazards of TGC was also
explored.

METHODS. All nurses that worked on the adult intensive care unit at the John Radcliffe Hospital,
Oxford were mailed a questionnaire asking specifically about TGC. (TGC was defined as maintaining
glycaemic levels in a narrow normal limit range of between 4.1 and 7.0 mmol/L). Questions explored
the effect of implanting TGC on their workload, and asked what their understanding was of hyper-
and hypoglycaemia thresholds, the danger of these events, how insulin ranked in comparison to other
commonly used drugs on the ICU in terms of hazard potential, and specifically how dangerous they
thought insulin was.

RESULTS. Implementation of a TGC protocol was said to increase nursing workload in at least 84% of
replies, however in looking after a patient receiving TGC only 33% said it definitely increased the stress
of their working day. The average blood sugar stated for hyperglycaemia came out at 8.9mmol/L, and
for hypoglycaemia at 3.6mmol/L. Nursing staff considered that a hypoglycaemic event was marginally
more dangerous than a hyperglycaemic event, although both were considered at the high end of the
danger spectrum. When asked to rank the drugs insulin, potassium chloride (IV), metoprolol (IV) and
cefuroxime (IV) in order of danger (least first), the order resulting was cefuroxime (IV), metoprolol
(IV), insulin and potassium chloride (IV), and alone insulin was given a danger factor between 7 and 8
on a scale of 1-10.

CONCLUSION. TGC appears to increase the perceived nursing workload, however only 33% of re-
spondents felt that it increased the stress of their job. The thresholds for hyper and hypoglycaemia
were conservative and therefore the potential for harm from extreme hyper/hypo-glycaemia in the ICU
is small. In general, nursing staff clearly appreciated the dangers of TGC, however the presence of
outliers suggests the need for continuing education to provide this treatment safely.

REFERENCE(S). 1. Mackenzie I et al., (2005) Intensive Care Med 31: 1136.

Grant acknowledgement. British Journal of Anaesthesia/Royal College of Anaesthetists Project Grant
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0953
DEATH OF THE ILL PERSON: IMPLICATIONS FOR NURSES

Oliveira M F1, Cruz Moreira R M2

1Education, Escola Superior de Enfermagem de São João, 2Emergency - ICU, Hospital S. João, Porto,
Portugal

INTRODUCTION. Providing nursing care to terminal ill person constitutes one of the most demand-
ing and stressful activities for nurses, both as physical and psychic levels, requiring professional ma-
turity and emotional stability to face illness and death processes. It was intended with this study, to
know the frequency of set of emotions or feelings proposals these professionals feel in presence of a
ill person in its final phase of life.

METHODS. It was used a questionnaire as an instrument of collecting data based on a likert scale
(5 points). The sample was constituted by 415 nurses, who congregated the requirements previously
established and worked in medicine and intensive care units in one of the four general hospitals of
Porto area, in Portugal. The collected data have been processed in SPSS version 13.0 for Windows®.
Analysis of content was used for categorize data from the answers to the open questions.

RESULTS. From the analysis of the data, it is observed on the category: death of the person, 46.1%
never consider “it’s just one more death”, the majority is to think on the situation and allotment the
experience, as well it gives another sense to his life. The younger sick people cause usually more
disturbances on the nurses. As result of death of the person, nurses relate in some times frustration
(51.1%), relief (47.2%) and suffering (47.8%); never indifference (64.2%). The following behaviours
are more frequent: 1. it’s just one more death in male nurses and in nurses who have a second job; 2.
gives another sense to his life in female nurses and in nurses with a higher formation; 3. it’s to think
on the situation in female nurses, nurses with a higher formation and in nurses with a specific forma-
tion on death process. The following feelings are more observed: 4. frustration in nurses who work in
intensive care units, female nurses, older nurses and in nurses with a higher formation; 5. indifference
in male nurses and in nurses who have a second job; 6. suffering in female nurses, nurses with a higher
formation and in nurses who haven’t a second job.

CONCLUSION. When analysing the emotions or feelings that nurses feel, we found statistical signif-
icant differences related with some nurses attributes. However, they are not indifferent to death of the
ill person.

0954
FROM CARE BUNDLE TO CARE PATHWAY. A SEAMLESS PROVISION OF PATIENT
CARE

Ellis G1, Hughes A1, Morgan P1

1Cardiff Critical Care Services, University Hospital of Wales, Cardiff, United Kingdom

INTRODUCTION. The percutaneous tracheostomy is now the most common tracheostomy per-
formed within Critical Care and it is performed much earlier in the patient’s treatment to facilitate
faster weaning from the ventilator. This results in patients being discharged earlier to the general wards
with a tracheostomy tube in place which brings particular problems for ward-based staff, who may not
get enough exposure to maintain their skills and competence. A Tracheostomy Care Bundle was im-
plemented to assist staff in caring for these patients and this has since evolved into an Integrated Care
Pathway (ICP) for Percutaneous Tracheostomy. The care pathway aimed to embed the elements of the
care bundle into practice as compliancy can be difficult to maintain without the Hawthorne effect. The
ICP is a tool that can address clinical risk issues, becomes an educational resource and can be evaluated
through a planned audit cycle.

METHODS. The aims of the ICP are to have; the right people, doing the right things, in the right order,
at the right time, in the right place, with the right outcome, all with attention to the patient experience
and to compare planned care with care actually given. The ICP was piloted over 4 months and audited
in January 2006. Audit data has since been collected on Version 1 of the ICP and will be ready for
presentation within the poster.

RESULTS. There was limited use of the interprofessional communication pages however this is not
unusual with the pilot of a pathway as it take time for people to internalise a change in to their practice.
However elements of the care bundle were embedded into practice; humidification assessed 2 hourly,
need for suction assessed 2 hourly with guidance upon pre oxygenation and safe technique, recording
of cuff pressure, tube patency checked 2 hourly, availability and checking of safety equipment.

CONCLUSION. This has demonstrated that the development of an ICP helped to measure and ulti-
mately improve the care given to patients with a percutaneous tracheostomy in a more seamless and
timely manner. Full audit data will be available in August for full presentation. The evolvement from
Care Bundle to Care Pathway would seem appropriate in a large NHS Trust.

0955
RESULTS OF DEVISED FAMILY SATISFACTION QUESTIONNAIRE OF INTENSIVE
CARE PATIENTS

Valk de P1, Lange de C1, Oorsouw van W1, Benner P1

1Intensive Care, Kennemer Gasthuis, Haarlem, Netherlands

INTRODUCTION. Family members of ICU patients are often confronted with life threatening situ-
ations. Families experience uncertainty and anxiety and are dependent on the ICU staff. They are in
need of information, support and accessibility. (1) Goal of the devised questionnaire was to measure
the quality of care in the information and support needs of family members.

METHODS. 86 questionnaires were distributed from Sept 2004 until Feb 2005. Next-of-kin of ICU
patients were given a questionnaire within the first 3 weeks of admission. The questionnaire contained
15 questions concerning information and support given by ICU staff members. Respondents could an-
swer by a four point scale or by yes or no. With the last question the family members were asked to
give an overall score of the family support. Our Goal was to score an eight or higher.

RESULTS. The family members returned 59 questionnaires (69%). The average score given to the ICU
for satisfaction was 8.6 (range 6-10). The respondents understanding of information given by ICU staff
members was rated sufficient to good (92%-100%). The possibilities for respondents to get informa-
tion from a physician was rated 86% on admission of the patient. Conversations with physicians during
the admission took place 1 to 4 times weekly (86%). During visiting hours enough possibilities were
given to get information from nurses (98%). The respondents most common complaint was unfamil-
iarity with practical aspects of the ICU. For example: lack of information about the possibility to stay
overnight, availability of a family room and the possibility of obtaining meals in the hospital restaurant
(respectively 61%, 24% and 58%). The respondents experienced support by being welcomed person-
ally (92%) as well as in seeing the critical ill family member for the first time (82%). Being treated
respectfully by staff members was experienced by all positively.

CONCLUSION. 1. The quality of care in family guidance is at a high level in our ICU. 2. The infor-
mation given by staff members is frequent and adequate, scoring sufficient to good. 3. The information
given on pratical aspects needed our attention. We devised an information leaflet. 4. Limitation of this
study was the use of a devised questionnaire.

REFERENCE(S). 1. Kaljouw M J, Bal R M, Philipsen H (1999) Perseived needs of family mem-
bers in intensive care. XXI Congress of the European Society of Cardiology, Barcelona, Spain, August
28-September1.

0956
COMPARISON OF HYDROPOLYMER DRESSING AND HYDROCOLLOID DRESSING IN
MANAGEMENT OF PRESSURE ULCERS

Yelken B1, Ay A1

1Anesthesiology and ICU, Osmangazi University Medical School, Eskisehir, Turkey

INTRODUCTION. Pressure sores are a current problem in intensive care unit, leading to protracted
hospital stays and high care burden. Many preventive and therapeutic approaches have been tried and
new trials are evolving. One relatively recent method is application of a hydrocolloid dressing. In this
study, we compared the therapeutic effects of hydrocolloid dressing on pressure ulcer healing with
other topical application, hydropolymer dressing.

METHODS. In this prospective study, 60 patients with a grade II or III pressure ulcer according
to Braden scale were randomised to received hydrocolloid dressing (Suprasorb H) or hydropolymer
dressing (Allevyn adhesive). Condition of the wound and surrounding skin, comfort, ease of use and
leakage from dressing were monitored at each assessment. Treatment continued for four weeks or until
the wound was lightly exuding.

RESULTS. The results showed that the two dressing were similiar in performance in that they could
remain 3. and 5. days. After 5 days, surrounding skin condition, reduction in wound size and complete
healing of pressure ulcers were better in the hydrocolloid dressing group.

CONCLUSION. The hydrocolloid and hydropolymer dressing are effective and well tolerated in man-
agement of pressure ulcers and hydrocolloid dressing is more effective method for treating grade II and
III ulcers in intensive care unit patients.

REFERENCE(S). 1-Amione P, Ricci E, Topo F et al. Comparison of allevyn Adhesive and Britain
Adhesive in the management of pressure ulcers. J Wound Care 2005, 14:365. 2-Graumlich J F,
Blough L S, McLaughlin R G et al. Healing pressure ulcers with collegen or hydrocolloid. JAGS
2003, 51:147.
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0957
MEDICATION DELIVERY VIA INDWELLING BOWEL ACCESS DEVICE PLAYS CRITI-
CAL ROLE IN CRITICAL CARE

Wilds T A1, Still M D1

1Department of Nursing, Emory Healthcare, Atlanta, United States

INTRODUCTION. Bowel access and fecal control are often essential adjuncts to patient care. Access
is important diagnostically, for contrast radiographic studies, and therapeutically, for the administration
of medications and bowel irrigation to prepare patients for surgery, remove fecal impactions and stim-
ulate defecation. Control of fecal evacuation may assist in perineal and sacral wound healing and has
safety implications for medical personnel. In our academic critical care setting, we have also noted an
increasing need for the administration & retention of multiple classes of medications rectally for treat-
ment of patients with illnesses such as liver failure, renal failure, C. difficile colitis, and GI bleeding.
The aim of this study is to delineate therapeutic uses of the Zassi Bowel Management System (ZBMS)
as well as the nature of complications caused by its use.

METHODS. ZBMS was employed during the care of 288 patients between September 2004 and
November 2005; we retrospectively reviewed the charts of 76 consecutive patients in whom this system
was utilized.

RESULTS. The mean dwell time was 10.1 days with a range of 1 - 49 days. The most common use
of the system was to channel fecal drainage in patients with diarrhea as prophylaxis against tissue
breakdown and otherwise facilitate nursing care (42%, n=32). Causative factors of diarrhea predomi-
nantly were C. difficile colitis, GI bleeding, and enteral tube feeding. Wound protection was the reason
for insertion in 24% (n=18) of patients. Administration of medications, including lactulose (n=10),
Kayexalate (n=5), neomycin (n=2), and vancomycin (n=1) occurred in 24% (n=18) of patients. Only
one adverse event was noted, an ulceration of the rectal vault with resultant hemorrhage which was
later determined to be the result of overinflation of the retention cuff.

CONCLUSION. The use of this bowel management system provided a safe and effective means of
medication delivery, control of fecal drainage and the protection of wound and skin in a wide variety
of complex patients. Although there are other systems available to passively drain and contain fecal
content, the Zassi Bowel Management System provides the unique additional benefit of medication
administration and retention to assist with improving patient outcomes.

REFERENCE(S). Robinson, R J (1998). The effect of rectally administered steroids on bone turnover:
a comparative study. Alimentary Pharmacology & Therapeutics. 12,(3), 213-217.
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0958
EFFECTS OF REMIFENTANIL ADMINISTRATION ON EXACERBATED COPD PATIENTS

Zito G1, Iemma D1, Grimani V1, Liberatoscioli G1, Rossi M1, Conti G2, Proietti R2

1Anestesia e Terapia Intensiva, UCSC, Centro di Ricerca e Formazione ad Alta Tecnologia nelle
Scienze Biomediche, Campobasso, 2Anestesiologia e Rianimazione, Università Cattolica del Sacro
Cuore, Roma, Italy

INTRODUCTION. There are no data regarding the administration of remifentanil on bronchomo-
tor tone in sedated and intubted COPD patients. Our aim is to describe the modifications induced by
remifentanil on respiratory system of exacerbated COPD patients.

METHODS. We enrolled 10 exacerbated COPD patients (mean age 69.5±7.65 yrs) admitted in the
ICU, intubated, mechanical ventilated and paralysed with cis-atracurium 0.2 mg/kg. Remifentanil was
started at 0.02 mcg/kg/min and increased until a Ramsay Score of 6. Respiratory variables (total and
minimal resistances, Rrsmax and Rrsmin; DELTARrs and compliance) were acquired using the end
inspiratory occlusion method, and recorded at the baseline (T0), after 10, 15, 20 min. (T1, T2, T3) of
drug infusion, and at 30 min after 0.15 mcg/kg salbutamol iv (TBeta). We applied one way Anova and
Tukey test for post-hoc comparison for statistical analysis.

RESULTS. The results are shown in Table 1. Remifentanil determined a significant increase of Rrsmax
Rrsmin and DELTARrs at time T3 (p<0.001).

TABLE 1.
Respiratory variables registered in the study protocol

Rrs min Rrs max DELTARrs Compliance

T0 14.48±7.24 17.24±7.73 3.43±1.76 54.51±13.8
T1 15.18±6.78 19.06±6.65 4.11±1.57 55.37±15.67
T2 16.14±6.09 20.18±6.61 4.57±2.35 54.95±14.72
T3 18.13±6.04* 23.05±6.43* 5.02±2.71* 61.87±6.65
TBeta 13.67±5.94** 16.82±6.67** 3.88±1.98 55.98±13.16

* T0 vs T3 p<0.01 ; ** T3 vs TBeta p<0.01

CONCLUSION. Remifentanil lowers catecholamine levels increasing cholinergic and bronchial tone,
that promptly returned to baseline after salbutamol infusion. In COPD patients, chronic inflammation
reduces adrenergic receptor density and bronchial tone may be dependant on catecholamines levels.

REFERENCE(S). Cavaliere F, Can J Anaesth. 2002;49(10):1088-94.
Milic-Emili J, Br J Anaesth 1990; 65: 4–12.

0959
ACUTE RESPIRATORY FAILURE IN COPD: EVALUATION OF AN ICU POLICY

Zijlstra G J1, Zijlstra J G1, Postma D S2, Wijkstra P J2, Ligtenberg J J1, Tulleken J E1, Van der Werf T S1

1Intensive and Respiratory Care ICB, 2Department of Pulmonology, University Medical Center Gronin-
gen, Groningen, Netherlands

INTRODUCTION. Purpose: Evaluation of an intensive care unit (ICU) treatment policy of patients
with respiratory failure due to an exacerbation of chronic obstructive pulmonary disease (COPD).

METHODS. Patients: All patients admitted between January 1 1998 and March 1 2004 with respira-
tory failure due to an acute exacerbation of COPD as primary diagnosis admitted to our 12-bed closed
format medical ICU were retrospectively analyzed.
Materials and Methods: Treatment according to a local ICU protocol, including the aim for maximally
72 hours mechanical ventilation.

RESULTS. 87 patients with 101 admissions were evaluated. Fourteen patients were admitted twice.
According to blood gases and lung function testing 83% had at least stage III COPD (FEV1 < 50%
predicted) according to the GOLD classification. In 62 first admissions patients were mechanically
ventilated for a total of 299 days. The others received either conservative therapy or non-invasive posi-
tive pressure ventilation. The ICU survival was 77%. The median ICU stay and median ventilator days
were 3.0 both (mean 4.7 and 4.8 respectively, range 0-40). Hospital survival was 70%. There were no
important differences between first and second admission except for the 6-months and 1 year survival.
This declined from 65% and 57% to 28% and 21% respectively.

CONCLUSION. Our policy results in a short duration of ventilation and ICU stay with ICU and
hospital mortality in the expected range.

0960
HELIOX AND CPAP WITHOUT A VENTILATOR

Dieperink W1, Knol J A2, Eindhoven B G3, Aarts L P H J3, Nijsten M W N1

1Surgical Intensive Care Unit, University Medical Center Groningen, University of Groningen, Gronin-
gen, 2Department of Anesthesiology, Tjongerschans Hospital, Heerenveen, 3Department of Anesthesi-
ology, University Medical Center Groningen, University of Groningen, Groningen, Netherlands

INTRODUCTION. Failure to achieve or restore a sufficient airway in patients with an acute upper
airway obstruction (AUAO) can lead in a matter of minutes, to hypoxic neurological injury or even
to death. Both heliox and continuous positive airway pressure (CPAP) applied by a face-mask are
known to alleviate AUAO [1]. Combining heliox and CPAP may be attractive but is technically very
difficult with mechanical ventilators. The Boussignac CPAP system (BCPAP) avoids many technical
problems since it has no moving parts and generates CPAP in situ. After bench-testing we evaluated
the combination of heliox and BCPAP in patients with AUAO.

METHODS. Heliox and BCPAP were only used as a bridging measure until a safe airway was ac-
quired by an experienced and well-prepared team. The heliox cylinders and the BCPAP system were
put on a trolley that could rapidly be brought to the patient anywhere in the hospital or operating room.
For safety reasons a helium and oxygen mixture of 50%/50% (heliox 50/50) was chosen in order to
avoid inadvertent hypoxia as can occur with the helium/oxygen 80/20 mixture. BCPAP was generated
with heliox 50/50 at a flow rate of 15-30 L/min. Previous laboratory testing had shown that heliox 50/50
could generate CPAP of 5 cm H2O. The disposable plastic BCPAP device directly was connected to a
standard facemask. Patient acceptation, complications and outcome were recorded.

RESULTS. 8 patients with various degrees of inspiratory stridor due to upper airway obstruction, were
treated with heliox and BCPAP for a mean duration of 83 ± 42 (range 180 – 60) minutes. The mean
(SD) age of the patients was 52 ± 26 (range 0 - 83) years. A clear response within a few minutes
was note in 6 (75%) patients. 2 patients showed no response. In all cases stridor typically disappeared
within a few minutes. The overall hospital mortality was 13%.

CONCLUSION. The combination of heliox with CPAP was simple and technically feasible with the
Boussignac CPAP system. The combination was effective as a bridge to a final airway in the majority
of patients with acute upper airway obstruction.

REFERENCE(S). 1. Barach A L. The use of helium in the treatment of asthma and obstructive lesions
in the larynx and trachea. Ann Intern Med 1935; 9:739-765.
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0961
MECHANICAL VENTILATION IN CHRONIC OBSTRUCTIVE PULMONARY DISEASE
PATIENTS. HOW ARE WE DOING IT?

Sanchez C G1, Olvera C I1, Aguirre J1, Martinez J1, Elizalde J J1

1Intensive Care Unit, The American British Cowdray Medical Center IAP, Mexico, Mexico

INTRODUCTION. In Mexico 7% of smokers have Chronic Obstructive Pulmonary Disease (COPD).
COPD in Mexico represents a bigger problem when compared with others developed countries as it has
a higher prevalence and 17-50% of Mexican families are exposed to biomass for cooking and warming,
the latter is responsible of up to 30% of COPD cases. Severe COPD exacerbations usually require non
invasive or invasive ventilatory assistance. The consequences of these exacerbations can lead to death.
Our objective was to describe the impact of COPD in the clinical course of patients under Mechanical
Ventilation (MV).

METHODS. From March 2003 to February 2006 we prospectively recorded clinical data of all me-
chanically ventilated patients in the Intensive Care Unit (ICU) of the ABC Medical Center. We per-
formed an analysis of patients with COPD diagnosis, considering the presence or not of an exacerbation
as the primary MV indication as well as the survival. Statistical Analysis: Data was summarized using
mean and standard deviation or median and interquartile interval; for comparisons between groups:
Student t test, Mann-Whitney U test, X2 test or Fisher exact test, statistical significance with P <0.05.

RESULTS. On the 3 year study period, 2456 patients were admitted to ICU, 870 (35.4%) required MV,
169 (19.4%) had COPD, and 60 patients (35.5%) were submitted to MV due to COPD exacerbation. Pa-
tients with exacerbated COPD were mainly women, were more hypoxemic at admission, had a longer
MV duration, required more antibiotics and nutritional support. They also remained more hypoxemic
and with more hypercapnia. Employed tidal volumes adjusted to ideal body weight, were lower in a
range reduction of 0.8-1.4 ml in the exacerbated COPD group when compared with non exacerbated.
Mortality was 23.3% vs 27.5% in exacerbated vs non exacerbated, respectively. Non survivor patients
had a longer MV, higher frequency of Acute Respiratory Distress Syndrome (ARDS) and Ventilation
Associated Pneumonia (VAP); tracheostomy was more frequently performed, and more recruitment
maneuvers and sedation were needed. These patients had more tachycardia, acidosis, hypoxemia, and
oxygen and positive end expiratory pressure requirements were higher, with elevated peak inspiratory
pressures.

CONCLUSION. COPD patients have particular behavior under MV due to an exacerbation of this
disease. However, mortality does not change due to exacerbation. Factors associated to mortality are
ARDS, VAP and hypoxemia.

0962
OUTCOME OF COPD PATIENTS IN ICU: A RETROSPECTIVE ANALYSIS

Sousa M S1, Silveira P1, Granja C1

1Intensive Care Department, Hospital de Pedro Hispano, Matosinhos, Portugal

INTRODUCTION. The decision to admit a COPD patient on a ICU environment depends on several
factors. The definition of prognostic factors is essential to guide the management of those patients.
The aim of this study was to search for variables that could influence ICU discharge, hospital discharge
and 6 months survival in a population of COPD patients admitted due to exacerbation of their disease
in a Medical ICU in the last 2 years.

METHODS. A retrospective analysis of 52 admissions of 46 patients with COPD diagnosis, stratified
according to GOLD guidelines (2005), was done. SAPS2 was used as severity index. Fischer’s exact
test was used to compare non-numerical variables and ANOVA test was used to compare means of
numerical variables.
Sixty two percent of the patients were male, mean age of 71 years, and 77% had previous autonomy
for daily activities (ADA). Fifty five percent were in Stage III of COPD and 52% had previous hospital
admissions for exacerbation of their disease. Of those, 11% had been submitted to invasive ventilation
(IV).

RESULTS. Exacerbation of COPD due to respiratory infection was the acute syndrome at admission
in 67% of the patients. Mean SAPS2 was 46%. The mean length of stay (LOS) in ICU was 6.4 days
and 37% were treated with NIV before orotracheal intubation (OTI). The mean IV time was 4.9 days.
ICU mortality was 13.5%. For those who survived, 17.1% died in other hospital wards. Six months
survival of the entire population was 61.9%.
The variables found to be significantly associated with ICU mortality were absence of ADA (p=0.012),
high number of previous hospital admissions (p=0.05), low pH (p=0.043) and high HCO3- (p=0.002)
at admission and high SAPS2 (p<0.001).
The only variable found to be significantly associated with successful hospital discharge was absence
of ADA (p=0.003).
The variables found to be significantly associated with survival at 6 months were ADA (p=0.003),
absence of previous home oxygen therapy (p=0.037), low number of previous hospital admissions
(p=0.044), and low SAPS2 (p=0.001).
A trial of NIV before OTI was associated with short length of IV and LOS in ICU but did not reduce
ICU mortality.

CONCLUSION. Stage of the disease and the acute syndrome at admission (except cardiac arrest) did
not influence the ICU survival. ADA was the unique factor related with prognosis in the three analysed
moments. COPD patients who are autonomous for their daily activities, that do not use oxygen ther-
apy at home and without previous hospital admissions are more likely to be alive 6 months after their
admission in the ICU.

0963
THE CHANGES OF EXPIRATORY TRIGGER IN COPD PATIENTS DURING PRESSURE
SUPPORT VENTILATION

Chiumello D1, Raimondi F2, Castelli A2, Rech R2, Ballone E2, Cressoni M1, Polli F3, Tallarini F3

1Fondazione IRCCS-Ospedale Maggiore Policlinico, Mangiagalli, Regina Elena di Milano, Istituto di
Anestesia e Rianimazione, Universit, 2Ospedale L Sacco Milano, 3Fondazione IRCCS-Ospedale Mag-
giore Policlinico, Mangiagalli, Regina Elena di Milano, UO Anestesia e Rianimazione, Italy, Italy

INTRODUCTION. During pressure support ventilation (PSV) the ventilator delivers for each breath
a certain amount of pressure, fixed by the physician. The ventilator usually stops to deliver pressure
when the inspiratory flow reaches a certain percentage of the peak inspiratory flow (expiratory trigger
criteria). Nowadays it is possible to modify the percentage of the expiratory trigger (ET). It was previ-
ously showed that in patients with acute lung injury the modification of ET significantly modified the
respiratory rate and tidal volume without changing the inspiratory muscle effort (1).

METHODS. We evaluated in a group of COPD patients with respiratory failure during PSV the
changes of ET (high 40% and low 5% of the peak inspiratory flow respectively) regarding the pat-
tern of breathing and inspiratory work (WOBI). PSV was set at 5 cmH2O without external PEEP and
oxygen fraction remained constant during the study.
Airway, esophageal, gastric pressure and airflow were measured.

RESULTS. In table the results are expressed as mean ± standard deviation

TABLE 1.
Breathing pattern and inspiratory effort

Respiratory
rate bpm

Tidal Volume
ml

Cycling flow
l/sec

PEEPI
cmH2O

WOBI
J/min

40% ET 25.7±8.0 364±105 0.17±0.03* 4.2±2.1* 10.8±4.8*
5% ET 25.8±7.6 398±131 0.04±0.014 5.0±1.4 13.3±6.6

* p<0.05 vs 5% ET

CONCLUSION. The variation in the percentage of ET although did not modify the minute ventilation,
significantly reduced the intrinsic PEEP and work of breathing.

REFERENCE(S). Chiumello D. Crit Care Med 2003; 31: 2604-2610.

0964
SLEEP QUALITY IN CRITICALLY ILL PATIENTS DURING PAV WITH LOAD-
ADJUSTABLE GAIN FACTORS AND PS

Alexopoulou C A1, Kondili E1, Vakouti E1, Klimathianaki M1, Alexandropoulou P1, Plataki M1,
Georgopoulos D1

1ICU, University Hospital, Heraklion, Greece

INTRODUCTION. It has been shown in critically ill patients that respiratory load compensation is
more efficient during proportional assist ventilation with adjustable gain factors (PAV+) than that dur-
ing pressure support (PS). PAV+ automatically adjusts the flow and volume gain factors such as to
represent always constant fractions of resistance and elastance of the respiratory system, measured by
applying at random intervals of 4 to 10 breaths, a 300 msec pause maneuver at the end of selected
inspirations. The large number of end-inspiratory occlusions may affect either the sleep quality or the
sedation level.

METHODS. During two consecutive nights polysomnography was performed in 17 critically ill pa-
tients ventilated with PAV+ and PS. In each mode two levels of assist were studied (baseline and 40%
higher). Seven patients were studied without sedation, while in 10 patients propofol (1.0-1.5 mg/kg/h)
was used such as to achieve a score of 3 on Ramsay’s scale.

RESULTS. With and without sedation the sleep efficiency, sleep staging, sleep fragmentation index
(number of arousals+awakenings/per hour of sleep) and sleep respiratory disturbance index (apneas+
hypopneas/per hour of sleep) did not differ between modes as well as between assist levels.

CONCLUSION. Compared to PS with PAV+ the large number of airway occlusions did not affect
either the sleep quality or the level of sedation.

REFERENCE(S). 1. Respiratory load compensation during mechanical ventilation–proportional as-
sist ventilation with load-adjustable gain factors versus pressure support. E. Kondili et al. Intensive
Care Med (online).
2. Contribution of the Intensive Care Unit Environment to Sleep Disruption in Mechanically Ventilated
Patients and Healthy Subjects. J. Y. Gabor et al. Am J Respir Crit Care Med Vol 167. pp 708–715, 2003.
3. Sleep during mechanical ventilation. Sairam Parthasarathy. Curr Opin Pulm Med 10:489–494.
4. Sleep in the intensive care unit. Sairam Parthasarathy, Martin J. Tobin. Intensive Care Med (2004)
30:197.206.
5. Effect of Ventilator Mode on Sleep Quality in Critically Ill Patients. Sairam Parthasarathy and Martin
J. Tobin Am J Respir Crit Care Med Vol 166. pp 1423–1429, 2002.



S250 19th ESICM Annual Congress – Barcelona, Spain – 24–27 September 2006

0965
BREATHING PATTERN VARIABILITY: HEALTHY SUBJECTS AND WEANING PA-
TIENTS. THE CHAOS THEORY PERSPECTIVE

Domı́nguez-Berrot A M1, López-Messa J B2

1Medicina Intensiva, Hospital de León, León, 2Medicina Intensiva, C. Hospitalario de Palencia,
Palencia, Spain

INTRODUCTION. There is growing interest in describing patterns and rhythms of biological systems
and their variability in physiological and pathological states. The goal of the present study is measuring
breathing pattern variability (BPV) by calculating Sample Entropy (SampEn) of several parameters so
to settle its pronostic usefulness during weaning. Similarities or differences with healthy subjects BPV
were also sought

METHODS. Intubated critical patients on MV > 48 h and a group of non-intubated healthy volunteers
were included. A variable orifice pneumotachograph connected to a breathing monitoring system (Bi-
core CP-100) were used. Values captured this way were recorded and saved using a computer software
program. Patients underwent a 30 min O2T trial. The following variables were gathered breath-to-
breath (both from patients and volunteers): inspired and expired tidal volume (Vti), (Vte); respiratory
rate (RR); inspiratory fraction (Ti/Ttot); peak inspiratory and expiratory flow rate (PIFR) (PEFR). The
following study groups were obtained: CG (control group): tests conducted on healthy volunteers; SG
(succeed group): tests on patients who underwent disconnection and successful extubation; FG (failure
group): tests on patients who underwent tests not followed by extubation or who needed reintubation
< 48 h; and IG: tests on all intubated patients. Statistical analysis: Mann-Whitney or Student’s t-tests.
p<.05 indicated significance

RESULTS. 15 healthy volunteers (CG=15) and 40 patients were included. 51 disconnection tests were
conducted (IG=51): SG=26; FG=25. SG versus FG: No significant differences were found in BPV.
SampEn Vti and SampEn Vte revealed higher values in FG than in SG almost reaching statistical
significance (Table 1). IG versus CG: higher SampEn values were obtained in all parameters in CG;
differences in SampEn Ti/Ttot, PIFR, and PEFR reached statistical significance (Table 2)

TABLE 1. IG CG p
SampEn Vti 1.65 2.02 0.080
SampEn Vte 1.68 1.97 0.088
SampEn RR 0.58 0.75 0.064
SampEn Ti/Ttot 1.79 2.01 0.007
SampEn PIFR 1.70 1.91 0.026
SampEn PEFR 1.64 1.94 0.001

TABLE 2. SG FG p
SampEn Vti 1.62 2.01 0.055
SampEn Vte 1.66 1.82 0.090
SampEn RR 0.58 0.58 0.930
SampEn Ti/Ttot 1.79 1.80 0.980
SampEn PIFR 1.73 1.66 0.500
SampEn PEFR 1.67 1.61 0.510

CONCLUSION. SampEn PIFR, PEFR and Ti/Ttot revealed higher values in healthy volunteers than
in intubated patients. BPV showed differences, but has not been useful in distinguishing successful
from failed weaning.

0966
SLEEP QUALITY IN MECHANICALLY VENTILATED PATIENTS: COMPARISON OF
THREE VENTILATORY MODES

Cabello B1, Thille A2, Drouot X3, Galia F2, Mancebo J1, D’Ortho M3, Brochard L2

1Servicio de Medicina Intensiva, Hospital Sant Pau, Barcelona, Spain, 2Service de Réanimation
médicale, 3Service de Physiologie-Explorations Fonctionnelles, AP-HP, Hôpital Henri Mondor,
Creteil, France

INTRODUCTION. The ventilatory mode could have an impact on sleep quality in patients requir-
ing assisted mechanical ventilation. Objective: To evaluate the influence of three ventilatory modes on
sleep.

METHODS. Fifteen patients awake were evaluated during three periods of six hours in a medical
Intensive Care Unit. Measurements: All patients were successively ventilated in three ventilatory
modes: assist control ventilation (ACV) and two modalities of pressure support ventilation (PSV),
clinically adjusted (cPSV) and with automated adjustement (aPSV). Sleep recordings were evaluated
with polysomnography.

RESULTS. The median percentage of sleep during the recordings was 43 [32-70]%. The main alter-
ations were a diminished percentage of Rapid Eye Movement (REM) sleep accounting for 10 [2-13]%,
and a high index of fragmentation with 29 [19-41] arousals and awakenings per hour. Restorative sleep
time was longer during the first part of the night, 62 [17-86] minutes and REM percentage was higher
during the last night period, 13 [2-26]%. The duration of restorative sleep and the percentage of REM
were similar through the three ventilatory modes, 37 [4-62] minutes and 7 [0-13]% in ACV, 26 [0-68]
minutes and 4 [0-10]% in cPSV and 24 [0-51] minutes and 1 [0-7]% in aPSV (p=0.79 and p=0.54
respectively).

CONCLUSION. Sleep architecture is markedly altered in assisted mechanical ventilated patients due
to a diminished REM stage (N=15-25%) and a high index of fragmentation (N<10). The ventilatory
mode, in the way it was adjusted through this study, does not seem to influence sleep quality.

Grant acknowledgement. B. C is supported by the ISCIII (CM04/00096).

0967
EFFECT OF INSPIRATORY PRESSURE SUPPORT ON BREATHING VARIABILITY IN
POSTOPERATIVE VENTILATION

Revelly J P1, Dobbelaere M1, Feihl F2, Chioléro R L1

1Department of Intensive Care Medicine, 2Division of Pathophysiology, Centre Hospitalier Universi-
taire Vaudois, Lausanne, Switzerland

INTRODUCTION. Respiration is inherently variable, and respiratory failure may be associated with
reduced variability. In supported mechanical ventilation, there is limited information about the role
of ventilator settings on respiratory variability. To test the hypothesis that decreased ventilatory sup-
port may reduce variability, we assessed the effect of reducing Inspiratory Pressure Support (IPS) on
respiratory pattern and indices of variability.

METHODS. Fifteen postoperative patients were successively ventilated in IPS at 10 and 5 mbar with
a Galileo (Hamilton), and than successfully extubated. The length of the inspiratory (Ti) and expiratory
(Te) phases of the respiratory cycle, tidal volume (Vt), and the pressure @100ms (P01) were recorded
for each breath with the ventilator interface. For each variable, the mean and the coefficient of variation
(CoVar = SD/mean) were computed. The autocorrelation coefficient of the first lag (CoCor) was used
to determine which proportion of variability was correlated breath-to-breath (short term memory of
the neural controller). Comparisons between 10 and 5 mbar of IPS were done by one way analysis of
variance.

RESULTS. During weaning, breathing pattern changed: respiratory rate increased (rapid shallow
breathing). This corresponds to a stimulation of the respiratory drive, as shown by an increased P01.
Both variability and autocorrelation were not affected by the reduction in IPS.

TABLE 1.
Mean
IPS 10

-
IPS 5

CoVar
IPS 10

(x10-2)
IPS 5

CoCor
IPS 10

(x10-2)
IPS 5

Ti (s) 1.03 ± 0.18 0.97 ± 0.20 12 ± 7 13 ± 6 26 ± 19 29 ± 22
Te (s) 3.20 ± 1.08 2.51 ± 0.99* 25 ± 14 22 ± 9 27 ± 19 34 ± 17
Vt (ml/kg/min) 8.26 ± 1.76 7.22 ± 1.41 17 ± 10 17 ± 9 35 ± 19 32 ± 21
P0.1 (mbar) 3.1 ± 1.4 4.5 ± 1.8** 36 ± 11 33 ± 16 23 ± 20 21 ± 15

CONCLUSION. A reduction of IPS induced the expected changes in breathing pattern. By contrast,
and contrary to our hypothesis, breathing variability was not influenced in this group of postoperative
patients rapidly weaned from mechanical ventilation.

0968
DIAZEPAM OR MIDAZOLAM FOR TRACHEAL INTUBATION IN THE ICU?

Friedman G1, Gehrke L1, Oliveira R P1, Becker M1

1UTI Central, Complexo Hospitalar Santa Casa, Porto Alegre, Brazil

INTRODUCTION. In several countries midazolam or diazepam are the main drugs of choice for
urgent procedures. There are no randomized trials comparing midazolam and diazepam for urgent oro-
tracheal intubation. A clinical equivalence would allow physicians to choose between the agents on a
cost basis. The aim of the study is to compare the clinical efficacy and tolerability of the two drugs.

METHODS. Thirty-three patients over 18 yr old undergoing urgent intubation were randomized to
either diazepam or midazolam for intravenous sedation. Sedation was administered using titration pro-
tocols and observed during 60 min.

RESULTS. 17 patients received midazolam (mean 15±9 mg) and 16 patients received diazepam (mean
11±5 mg). All patients were adequately sedated (Ramsay scale 5-6). There were no differences for
SaO2, diastolic pressure or Ramsay scale between drugs. Systolic pressure was lower (p=NS) for
midazolam group after 15 min (93±23 mmHg vs. 107±38 mmHg) and 30 min (93±27 mmHg vs.
100±33 mmHg). Time for sedation was 168±130 sec for midazolam and 100±68 sec for diazepam
(p=NS).

CONCLUSION. Sedation with diazepam was quicker, effective and well tolerated, and surprisingly
obtained with a lower dose.

REFERENCE(S). Mitchell A R J, Chalil S, Boodhoo L, et al. Diazepam or Midazolam for external
DC cadioversion (The DORM study). Europace (2003) 5, 391-395.

Grant acknowledgement. Complexo Hospitalar Santa Casa



19th ESICM Annual Congress – Barcelona, Spain – 24–27 September 2006 S251

Poster Sessions
Macro and microcirculation in septic shock
0969-0982
0969
INITIAL HEMODYNAMIC ASSESSMENT AND HEMODYNAMIC SUPPORT IN COMMU-
NITY ACQUIRED SEPSIS

Póvoa P1, Carneiro A2, Ribeiro O3, Pereira A3, And Casiuci S2

1Medical Intensive Care Unit, Hospital de São Francisco Xavier, Lisboa, 2Intensive Care Unit, Hospital
Geral de Santo António, 3Serviço de Bioestatı́stica e Informática Médica, Faculdade de Medicina da
Universidade do Porto, Porto, Portugal

INTRODUCTION. Community-acquired sepsis remains a common and serious illness and a leading
cause of death in spite of an aggressive therapeutic approach. The aim of our study was to evaluate the
initial hemodynamic assessment as well as the haemodynamic support in community-acquired sepsis.

METHODS. During a 12 months period all community acquired sepsis admitted to 17 Portuguese
ICU were consecutively included in the study. Patients were followed up during the first 5 ICU days,
the day of ICU discharge or death as well as hospital outcome.

RESULTS. Eight hundred ninety seven consecutive patients (median age 63 years, 577 men, and hos-
pital mortality 38%) were studied. At the time of ICU admission 51% of the patients were in septic
shock, 40% in severe sepsis and 9% with sepsis. However among the patients that were admitted with
septic shock in the ICU, at hospital admission 35% had no cardiovascular dysfunction and only 12%
presented with severe cardiovascular failure. The time delay between hospital and ICU admission was
2±2days. During the period of observation patients with septic shock presented more cardiovascular
dysfunction assessed with the SOFA score. In all severity sepsis groups (sepsis, severe sepsis and septic
shock) survivors showed a tendency to improvement whereas nonsurvivors showed a slight variation.
Concerning the particular aspect of hemodynamic support of the SSC recommendations for severe
sepsis and septic shock, only the use of vasopressor showed a good penetration rate (80%); fluids were
administered to get a mean arterial pressure of 65mmHg in 65% of the patients, inotropes and steroids
were used in 50%.

CONCLUSION. The great majority of patients with community acquired sepsis admitted to ICU were
in severe sepsis or in septic shock (91%). The percentage of patients in shock at ICU admission was
higher than at hospital admission. Time from hospital to ICU admission was long enough to suggest
the need to review the process of care.

0970
VOLUMETRIC MONITORING IN PATIENTS WITH SEPTIC SHOCK

Mangold L1, Siegemund M1, Pargger H1, Steiner L A1

1Surgical Intensive Care Unit, Department of Anaesthesia, University Hospital Basel, Basel, Switzer-
land

INTRODUCTION. Early goal-directed therapy (1) improves survival in severe sepsis and septic shock
and is the standard treatment recommended by the surviving sepsis campaign (2). Volume overload is
a potential concern with this approach. The PiCCOTM device (Pulsion Medical Systems) allows mon-
itoring of the intravascular volume status and could be used to guide volume therapy in severe sepsis
and septic shock. We measured volumetric PiCCOTM parameters in patients with septic shock to exam-
ine whether using the treatment algorithm provided by the manufacturer (3) would result in treatment
decisions different from those when using the current standard.

METHODS. We investigated 9 patients with septic shock treated with early-goal directed therapy.
They had surgical interventions prior to ICU admission if required. In addition to standard monitor-
ing a femoral PiCCOTM catheter was inserted. Cardiac index (CI), central venous oxygen saturation
(SvO2), intrathoracic blood volume index (ITBI), and extravascular lung water index (ELWI) were
measured on admission to the ICU, 6, 12, and 24 hours later by transpulmonary thermodilution after
injection of a 15 mL bolus of cold (< 8◦C) normal saline into the central venous line.

RESULTS. Data are shown as median (range). Patients were aged 80 (43-90). Therapeutic goals were
met by all patients within the first 24 hours. Doses of noradrenaline (NOR), dobutamine (DOB), and
haemodynamic data are shown in Table 1, volumetric data in Table 2. In many patients ITBI and ELWI
exceeded the thresholds (850, 10 respectively) above which according to the manufacturers’ algorithm
no further fluid resuscitation is necessary (3). Column n shows the number of patients with CI > 3.0,
ITBI > 850 and ELWI > 10 who would have been treated with volume reduction according to the
manufacturers’ algorithm.

TABLE 1.
NOR ug/min DOB ug/min MAP mmHg CVP mmHg SvO2 % CI L/m2/min

0 h 24 (4-96) 400 (0-600) 70 (53-80) 19 (9-22) 80 (66-91) 3.6 (2.8-7.2)
6 h 24 (10-84) 400 (0-600) 64 (60-80) 18 (11-23) 80 (58-89) 3.6 (2.4-5.8)
12 h 27 (4-86) 400 (0-600) 70 (56-75) 16 (13-23) 83 (71-92) 3.2 (2.6-8.1)
24 h 26 (0-80) 400 (0-600) 73 (58-105) 19 (10-22) 75 (68-86) 3.7 (2.5-4.7)

TABLE 2.
ITBI mL/m2 ELWI mL/kg n

0 h 984 (735-1566) 10 (5-17) 3
6 h 994 (876-1419) 10 (6-36) 5
12 h 1076 (830-1746) 13 (6-40) 6
24 h 891 (771-1320) 9 (4-15) 2

CONCLUSION. Using data obtained by the PiCCOTM monitor and the treatment algorithm proposed
by the manufacturer, many patients with septic shock would be treated with restricted fluid resuscitation
or even diuretic therapy. Further studies are needed to adapt the manufacturers’ treatment thresholds
for patients with septic shock.

REFERENCE(S). 1. Rivers E et al. N Engl J Med, 2001. 345 (19):1368. 2. Dellinger R P et al. Crit
Care Med 2004;32:858. 3. www.pulsion.com: PiCCO-technology decision tree.

0971
THE VOLUMETRIC MONITORING OF HEMODYNAMICS DURING SEPTIC SHOCK
AND ACUTE LUNG INJURY

Suborov E V1, Kuzkov V V1, Kirov M Y1, Bjertnaes L J1

1Anesthesiology department, University of Tromsoe, Tromsoe, Norway

INTRODUCTION. Septic shock and acute lung injury (ALI) are frequent causes of death in the ICU.
The therapy of these conditions is guided by invasive hemodynamic moni-toring. The aim of our study
was to evaluate the volumetric hemodynamic parameters (1) by using single transpulmonary thermod-
ilution (STD) in patients with sep-tic shock combined with ALI.

METHODS. We studied 18 patients (mean age 49±12 yrs) with septic shock and ALI diagnosed
within 24 h. In all patients, a 5F thermodilution catheter (Pulsiocath PV2015L20) and a 7F Swan-Ganz
catheter (Pulsiocath PV2057) were inserted into the femoral and pulmonary artery, respectively. Car-
diac index (CI), cardiac function index (CFI), global end-diastolic volume index (GEDVI), intratho-
racic blood volume index (ITBVI), left ventricular contractility index (dPmax), pulmonary artery pres-
sure (PAP), left and right heart end-diastolic volume (LHEDV, RHEDV), right ventricular end-diastolic
volume (RVEDV) and other hemodynamic parameters were assessed every 2 h by STD and continuous
pulse contour analysis (PiCCOplus and VoLEF, Pulsion Medical Systems, Germany). The duration of
study was 72 h. The data were compared with baseline using the test of contrasts.

RESULTS. The baseline mean values of SAPS II, SOFA and Murray scores were 59.8±13.3, 11.4±2.1
and 1.6±0.6 points, respectively. The mortality rate at Day 28 was 67%. After the correction of va-
soactive therapy during the first 4 h, GEDVI, ITBVI, PAP, and LHEDV decreased by 5-15% (p<0.05).
RHEDV and RVEDV did not change significantly. The peak decrease in CFI, dPmax and CI was ob-
served at 48 h (by 19%, 42% and 17%, respectively; p<0.05). These changes can be explained by the
myocardial depression and progression of septic shock to the hypodynamic phase that requested the
increase of doses of inotrope therapy.

CONCLUSION. The sepsis-induced myocardial failure is caused mainly by left heart dysfunction. In
patients with septic shock and ALI, volumetric parameters provide valuable data for the management
of hemodynamics.

REFERENCE(S). Boldt J. Crit Care 2002; 6: 52-59.

Grant acknowledgement. Kirov M Y is a member of the Medical adviser board of Pulsion Medical
Systems.
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CARDIORESPIRATORY RESPONSE TO INCREASING LEVEL OF PEEP IN SEPTIC
PATIENTS: A VOLUMETRIC STUDY

Turani F1, Belli A1, Falco M1, Bellisario A2, Esposito M1, Degli Innocenti S1, Leonardis F3

1Anesthesia Intensive Care, 2Cardiac Surgery, European Hospital, 3Anesthesia Intensive Care,
University of Tor Vergata, Rome, Italy

INTRODUCTION. Mechanical ventilation with PEEP application is necessary in septic patients, but
septic myocardial dysfunction may worsen if hypovolemia is not corrected. Aim of this study is to eval-
uate in septic patients under increasing level of PEEP 1- the haemodynamic and volumetric response
2- To assess whether ITBVI (Intrathoracic Blood Volume) correlate with cardiac function 3- To assess
whether EVLWI (Extra Vascular Lung Water) may be used as index of alveolar recruitment.

METHODS. 18 septic patients admitted to a general intensive care were enrolled in the study (Group
A). 10 non septic with cardiorespiratory failure were used as control group (Group B). All patients
were mechanically ventilated (TV 6-8 ml /Kg Pl press < 30 cmH20) and connected to an integrated
monitoring system - PICCO system / Agilent - by a fiberoptic arterial catheter (pv 2014L16) and a cen-
tral venous catheter. After haemodynamic stabilization all patients were submitted to 5 -10-15 cmH20
of PEEP (T0-T1 -T2). At every step the main haemodynamic, volumetric and oxymetric variables
were evaluated in either groups. All data are expressed as mean±sd. ANOVA test was used to compare
changes in the groups. Linear correlation was used to study the relationship between ITBVI and CI and
SVI. P < 0.05 was considered statistically significant.

RESULTS. At Table 1 are reported the main results. SVI and CI correlated with ITBVI in group A but
not in group B at every time. In Group A basal ITBVI correlated with depression of cardiac function
during PEEP application. (ITBV / δ SVI r= 0.66, p < 0.05.)

TABLE 1.
Group A Group B
T0 T1 T2 T0 T1 T2

ITBVI ml/m2 732±163** 696±156** 722±228 957±250 918±230 888±126
SVV % 12±6 16±6* 16±3** 9±4 10±9 10±8
EVLWI ml/Kg 8.9±4 10.5±5 8.3±3 11.5±4 10.2±2 11.6±4
PaO2/FIO2 216±72 217±67 225±77* 177±72 254±75 303±74#

* p < 0.05 ** p < 0.01 between Groups.# p< 0.05 in the group vs T0.

CONCLUSION. 1-In septic patients PEEP application may worsen hypovolemia, as detected by volu-
metric monitoring and doesn’t improve oxygenation. 2- ITBVI correlates with cardiac function during
PEEP application. 3- EVLWI is not reduced during PEEP application.
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APPLICATION OF FLOW-MEDIATED DILATION AND HEART RATE VARIABILITY IN
THE OUTCOME PREDICTION OF SEPTIC PATIENTS

Hseu S S1, Weng W C2, Tsai P H3, Yien H W1, Kou Y R2

1Surgical ICU, Department of Anesthesiology, Taipei Veterans General Hospital, 2Department of Phys-
iology, National Yang-Ming University, 3The Institute of Neurology, Taipei Veterans General Hospital,
Taipei, Taiwan

INTRODUCTION. Endothelial dysfunction is a major pathological mechanism in sepsis. The flow
mediated dilation (FMD) has been documented as a non-invasive index to evaluate the endothelial
function in atherosclerosis. Decreased heart rate variability (HRV) was found as poor prognosis in sep-
tic patients. The aim of this study is to compare these two indices in predicting the outcome of septic
patients.

METHODS. Twenty-three patients with sepsis in surgical intensive care unit were included. The
APACHE II score and routine biomarkers as well as 30-minute heart rate signals by Holter were
recorded at the first admission day. Heart rate signals were analyzed by linear and nonlinear meth-
ods. All patients underwent continuous ultrasound detection of brachial artery reactivity by degree of
FMD. Three-month mortality was followed.

RESULTS. There were 13 patients survived and 10 expired. There were no significant differences
of APACHE II score and routine biomarkers. Decreased HRV (Table 1) showed in expired group.
The DeltaD (peak-baseline)(survival/expired=0.180±0.152/-0.004±0.129, p=0.009) and FMD (%)
(survival/expired=4.7±4.0/0.5±2.9, p=0.014) were significantly lower in expired group. The slope of
diameter change during occlusion (SLOPE)(survival/expired=0.03±0.18/0.06±0.04, p=0.029) was
higher in expired group.

TABLE 1.
The characteristics of HRV in survival and expired groups

Survival (n=13) Expired (n=10) p

VLF (ms2) 558.8 ± 692.3 107.4 ± 96.4 0.038*
DFA 0.81 ± 0.18 0.55 ± 0.19 0.008*
DFAalpha1 0.90 ± 0.24 0.55 ± 0.19 0.029*

VLF: the power of the very low frequency; DFA: Detrended fluctuation analysis

CONCLUSION. 1) Both impaired FMD and decreased HRV were highly associated with the outcome
of septic patients. 2) The SLOPE can be a novel marker of endothelial function to predict the prognosis
of septic patients.

REFERENCE(S). 1. Corretti M C, et al. Guidelines for the ultrasound assessment of endothelial-
dependent flow-mediated vasodilation of the brachial artery: a report of the International Brachial
Artery Reactivity Task Force. J Am Coll Cardiol 2002;39:257-65.

0974
IMPACT OF OXYGEN DISSOCIATION CURVE ON MIXED VENOUS OXYGEN TENSION
IN CRITICALLY ILL PATIENTS

Vignali A1, Forfori F2, Gargano E1, Vignali G3

1Department of Surgery, Spedali Riuniti S. Chiara, University of Pisa, 2Department of Surgery, Anaes-
thesia and Intensive Care Division, Spedali Riuniti S. Chiara, University of Pisa, Pisa, 3Department of
Anaesthesia and Intensive Care, Civic hospital of Carrara, Carrara, Italy

INTRODUCTION. In Sepsi early goal therapy includes treatment oriented for mean arterial pressure,
central venous pressure, and central venous oxygen saturation. However, the amount of oxygen de-
livered to the mitochondria is critically dependent on the oxygen tension gradient between capillary
lumen and the tissue. Several factors influence the magnitude of this gradient including cardiac output
(CO), haemoglobin concentration (CtHb), rate of tissue metabolism, and the position of oxygen dis-
sociation curve (ODC). Abrupt leftward shifts of ODC can contribute to the increase of the values of
SvO2. This study was designed to state the effect of leftward shift of ODC on PvO2.

METHODS. We reviewed haemogasanalytic and haemodynamic data of 70 consecutive critically pa-
tients. Only thirty subjects whose a shift to the left of p50 > 10% occurred, were included.

RESULTS. Data are expressed as mean (±SD). As expected, due to selection of samples, during the
recovery in ICU p50iv significantly decreased from 31.5 (SD 5.3) to 25.9 (SD 2.8) mmHg, p<10-8.
The leftward shift of ODC was partially caused by recovery from acid base disturbance. Mixed venous
pH increased from 7.275 (SD 0.149) to 7.416 (SD 0.008) p<10-6 and mixed venous pCO2 decreased
from 53 (SD 24) to 41 (SD 9) mmHg p<10-3. There were no significant differences between haemo-
dynamic and oxygen transport related variables measured pre and post changes in p50. The increase
in haemoglobin oxygen affinity without any significant change in DO2 and VO2 induced a significant
drop in PvO2 from 40 (SD 8) to 34 (SD 6) mmHg p<10-5 but not in SvO2 0.640 (SD 0.12) vs 0.645
(SD 0.97) p=NS.

CONCLUSION. Early goal oriented therapy should be implemented in the initial resuscitation of crit-
ical ill patients. Measurement of central venous oxygen saturation can easily be applied in intensive
care patients and offers a useful indirect indicator for the adequacy of tissue oxygenation. However the
value of SvO2 could be misleading when changes in ODC, due to therapeutic interventions on pCO2
and pH, occur. In patients with severe acidosis, in addition to maintaining of a SvO2 above 70%, we
suppose the maintenance of a PvO2 above 35 mmHg.

0975
MIXED VENOUS OXYGEN SATURATION IS NOT ESTIMATED BY CENTRAL VENOUS
OXYGEN SATURATION IN SEPTIC SHOCK

Varpula M1, Karlsson S2, Ruokonen E3, Pettilä V1

1Department of Intensive Care, Helsinki University Hospital, Helsinki, 2Department of Intensive Care,
Tampere University Hospital, Tampere, 3Department of Intensive Care, Kuopio University Hospital,
Kuopio, Finland

INTRODUCTION. Central venous oxygen saturation (ScvO2) in initial resuscitation is included in
the Surviving Sepsis Campaign guidelines and the ScvO2 monitoring has been suggested to be compa-
rable to SvO2 for clinical purpose. However, while ScvO2 is an excellent tool in resuscitation period of
shock, it is still controversial if that is suitable for follow-up afterwards during ICU treatment. The aim
of the study was to assess the correlation and agreement of ScvO2 and SvO2and compare the ScvO2-
SvO2 difference to lactate, oxygen-derived and hemodynamic parameters during early septic shock in
ICU.

METHODS. 16 patients with septic shock were studied prospectively. All were mechanically venti-
lated and the dose of norepinephrine over 0.1µg/kg/min for maintaining mean arterial blood pressure
over 65mmHg, was required for inclusion. SvO2 samples were drawn slowly from the distal port of
the unwedged PA catheter, ScvO2 samples from the sideport of the introducer and arterial samples via
the arterial catheter simultaneously. Blood gas analysis was performed and oxygen saturations were
determined photospectrometrically with CO-oximeter. Hemodynamic measurements were performed
with Swan-Ganz catheter. Arterial plasma lactate level was measured by a photometric method.

RESULTS. Altogether 72 paired blood samples were obtained. Five paired samples were missed
due to technical reasons. The Intra Class Correlation of paired ScvO2and SvO2 was highly signifi-
cant (p<0.001) but the bias of difference was 4.2% and 95% limits of agreement from -8.1 to 16.5%.
Mean SvO2 of patients was below mean ScvO2 at all time points. The difference between ScvO2 and
SvO2 correlated inversely to CI (p=0.036) and to DO2(p=0.007) but no correlation to other measured
variables or dose of norepinephrine were found. Changes between two measurements were parallel
(both measurements changed same time to same direction compared to previous measurements) in
55% (95%Cl 41%-69%) of consecutive measurements.

CONCLUSION. The difference between paired ScvO2 and SvO2 varies highly, is inestimable and un-
acceptable wide for clinical use. Therefore, ScvO2 can not be used as a surrogate of SvO2 in treatment
of septic shock after resuscitation period in ICU.

Grant acknowledgement. The study was supported by EVO grant from Helsinki University Hospital.

0976
EVALUATION OF EXTRAVASCULAR LUNG WATER IN PATIENTS WITH SEVERE
SEPSIS

Conforto F1, Gerecitano M1, Brunetti F1, Moretti P1, Rocca S1, Pericoli P1, Tanga I1

1Anesthesiology And ICU., Hospital S. Giovanni-Addolorata, Rome, Italy

INTRODUCTION. In hospitalized patients sepsis is a common syndrome, occurring at a rate of
450000 cases/year in Europe. Severe Sepsis is associated with high death rates (nearly 30–50%) and
with Respiratory failure (85%) (1). The increased capillary permeability for altered alveolar–capillary
barrier function with accumulation of extravascular lung water (EVLW) is determinant of acute res-
piratory distress syndrome (ARDS) development (40% of cases). Aim of the study: we analyzed the
prognostic value of EVLW as clinical tool for the assessment of pulmonary function.

METHODS. This retrospective study was conducted in 40 patients (25F/15M; age 60 +/- 18 years,
SAPS II 58 +/-21)
Transpulmonary thermodilution was used to measure EVLW and cardiovascular hemodynamics and
a 5-F arterial catheter was placed in the descending aorta via the femoral artery, using the Seldinger
technique. The arterial catheter and a standard central venous catheter were connected to pressure
transducers and to an integrated bedside monitor (PiCCO). Continuous cardiac output (CO) calibration
and EVLW measurements were obtained by central venous injections of 15–20 ml iced 0.9% saline
solution.

RESULTS. All data are given as means ± SD and P < 0.05 is considered statistically significant.
Maximum EVLW was significantly higher in nonsurvivors (n = 19) than in survivors (n =21) [mean
13mL/kg vs 9 mL/kg, respectively; p < 0.0001]. Tab.1

TABLE 1.

DATA OF EVLW * p < 0.0001
SURVIVORS NON SURVIVORS

MEAN 9 13 *
STD DEVIATION 2 2.082
LOWER C. I. % 8.09 11.99
UPPER C.I. % 9.91 14.003

CONCLUSION. Non survivors had significantly higher EVLW values than survivors and it is a diag-
nostic and prognostic marker in patients with severe sepsis. Measurements of EVLW may stratify the
risk and improve patient management.

REFERENCE(S). (1) Wheeler A P, Bernard G R: Treating patients with severe sepsis.N Engl J Med
1999, 340:207-214.
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EVALUATION OF EXTRAVASCULAR LUNG WATER IN PATIENTS WITH SEPSIS

Rinka H1, Arimoto H1, Yoshimoto A1, Matsuura Y1, Miyaichi T1, Kan M1, Kaji A1, Miyamoto S1

1Emergency and Critical Care Medical Center, Osaka City General Hospital, Osaka, Japan

INTRODUCTION. There are only a few reports about the examination of extravascular lung water
(EVLW) with sepsis but even fewer on the rise of EVLW with sepsis. The objectives of this study were
to investigate whether or not EVLW could be a useful prognostic indicator of pts with sepsis and to
evaluate the daily relationships among the EVLW index (EVLWI), pulmonary vascular permeability
index (PVPI), PaO2/FiO2 ratio, and Sequential Organ Failure Assessment (SOFA) scores during the
clinical course.

METHODS. We examined 28 pts with sepsis (21 alive; 7 died). All pts were mechanically ventilated.
Upon admission, the Pulse Contour Cardiac Output (PiCCO) monitoring system (Pulsion, Germany)
was set up to provide an estimate of EVLWI and PVPI. PVPI is the ratio of EVLW to pulmonary
blood volume. These measurements were taken immediately and subsequently every 24 h for 2 days.
Statistical analyses: t-test, analysis of variance (ANOVA) and liner regression analysis were used.

RESULTS. There was no statistically significant difference in EVLWI and PVPI values between sur-
vivors and non-survivors at every measured point, while those in survivors decreased significantly
(p<0.01) and those in non-survivors increased significantly (p<0.05) during 48 h. EVLWI was related
to the PaO2/FiO2 ratio and SOFA scores (r2=0.25, 0.26, p<0.01) at 48 h after admission. PVPI was
related to the PaO2/FiO2 ratio at 48 h (r2=0.29, p<0.01), and was related to SOFA scores at 24 h
(r2=0.16, p<0.05) and at 48 h (r2=0.43, p<0.01).

CONCLUSION. 1) This study showed that EVLWI and PVPI were not good prognostic indicators of
pts with sepsis, especially upon admissions. 2) The increase or decrease of these values was a good
predictor. 3) The analysis of the relation between EVLWI, PVPI and SOFA scores showed that a con-
tinuous, not a temporary, increase of the pulmonary vascular permeability influenced the outcome of
pts with sepsis. 4) PVPI is a more accurate indicator than EVLWI and correctly reveals the degree of
pulmonary vascular permeability and the condition of pts with sepsis. 5) Using PVPI will improve the
strategy of how to control vascular permeability in the early stage in sepsis.

0978
THE PROGNOSTIC VALUE OF OXYGEN-DERIVED MARKERS IN CIRCULATORY
SHOCK

Rimachi R1, Carvalho F1, Orellana C1, De Backer D1, Vincent J L1

1Intensive Care, Erasme University Hospital, Brussels, Belgium

INTRODUCTION. To compare the prognostic value of different oxygen derived variables in patients
with circulatory shock.

METHODS. Prospective, observational clinical study. In 27 patients with a first episode of cardio-
genic (n=11) or septic (n=16) shock, we measured hemodynamic variables, arterial and mixed venous
blood gases, arterial lactate and pyruvate concentrations within the first 4 hours of shock (T0) and 4
to 8 hours (T1) after onset of shock. Arterial blood samples were deproteinized with perchloric acid
and lactate and pyruvate were determined using an enzymatic method and a spectrophotometer. A new
index DPCO2/C (a-v) O2) derived from the respiratory quotient and its simplified version (DPCO2/1-
SvO2) were calculated.

RESULTS. Although patients with cardiogenic shock were older than those with septic shock, the ini-
tial APACHE II and SOFA scores were similar in the two groups (23±4 vs 24±8 and 11± 2 vs 12±3).
Fifteen patients died in the ICU. Blood lactate and L/P ratio were the best predictors of ICU outcome
(Table).

TABLE 1.
0 to 4h
Area

0 to 4 h
Std. Error

0 to 4h
Sign

4 to 8h
Area

4 to 8h
Std. Error

4 to 8h
Sign

Delta
PCO2/C (a-v) O2

0.51 0.11 0.92 0.49 0.12 0.92

Delta
PCO2/1-SvO2

0.58 0.12 0.85 0.47 0.13 0.78

LACTATE 0.76 0.09 0.02* 0.82 0.09 0.01$

RatioL/P 0.74 0.10 0.04* 0.81 0.09 0.01$

* p<0.05, $p<0.01

CONCLUSION. The lactate concentration remains a better outcome predictor than L/P ratio in shock.
The oxygen related variables DPCO2/C (a-v) O2 and DPCO2/1-SvO2 are not related to outcome of
shock.

0979
DETERMINANTS OF POST ARTERIAL OCCLUSION REOXYGENATION MEASURED
BY NIRS

Amathieu R1, Heyer L1, Bonnin P2, Payen D1

1Anesthesia and CCM, 2Physiology, Hopital Lariboisiere - APHP - universite Paris 7, paris, France

INTRODUCTION. We study the increase in tissue O2 saturation (StO2) following arterial occlusion
in subjects and patients.

METHODS. Tissue oxygenation and perfusion of thenar muscle were assessed using near infrared
spectrometry technique (NIRS), Laser Doppler technique (LD) and Humeral Doppler technique
(Doppler) at baseline and following forearm arterial occlusion in 9 subjects and 3 patients with and
without norepinephrine. The slope of the increase in StO2 (S-Release), the peak Doppler velocity, the
tele-diastolic Doppler velocity and peak LD hyperhemic response following occlusion release were
compared.

RESULTS. In subjects, S-Release is correlated with the post occlusion increase of peak Doppler (r2
= 0.68), tele-diastolic Doppler (r2 = 0.50) and peak LD (r2 = 0.39). The post occlusion increase in
peak Doppler velocity and in LD were also correlated (r2 = 0.84). In patients, this relation was shift to
the right in presence of norepinephrine with a larger decrease in S-Release than in Doppler responses.
This relation was restored after recovery and withdrawal of norepinephrine. On the opposite, the rela-
tion between peak Doppler velocity and LD was not affected by the presence of norepinephrine.

CONCLUSION. StO2 measurements in combination to a transient arterial occlusion test is repre-
sentative of local tissue oxygenation and perfusion. The increase in StO2 following forearm arterial
occlusion specifically characterize the local change in perfusion flow drives by the functional adapta-
tion of micro vascular pathway.

Grant acknowledgement. supported by HUNTCHINSON Technology Inc.

0980
TIME COURSE OF HEMOGLOBIN CONCENTRATIONS IN CRITICALLY ILL PATIENTS

Garoud F1, Piagnerelli M1, Zouaoui Boudjeltia K1, Vanhaeverbeek M1

1Experimental Medicine Laboratory. ULB 222 unit, Charleroi-Vésale Hospital, Montigny leTilleul,
Belgium

INTRODUCTION. More than 30% of Intensive Care (ICU) patients required red blood cells transfu-
sion (1). In ICU, physiopathology of anemia is complex and includes a blunted erythropoietin (EPO)
response (2). We aimed to test the hypothesis that the time course of hemoglobin (Hb) concentrations
is different in relation to the baseline EPO level in four groups of ICU patients: COPD’s, terminal renal
failure, septics and controls (3).

METHODS. Daily Hb concentrations were collected in four groups of ICU patients: a control group
(post-surgery, neurology impairments, n=16), COPD without infection (n =16), a septic group (n=13),
and a terminal renal failure group requiring hemodialysis (n= 5). Patients were excluded if they were
red blood cells transfused or bleeding. Intra-group and inter-group analyses were done with statisti-
cal tests of Kruskall-Wallis and the paired comparison of Dunn. A value of p < 0.05 was considered
statistically significant.

RESULTS. Hb at ICU admission was identical between the 4 groups: 13.7±1.6 (control), 13.5±2.5
(COPD), 12.5±2.1 (septic), and 12.1±1.4 g/dL (renal). The rate of anemia, defined by the local cut-off
value (<13.5g/dl), at admission is significant for the septic (61.5%) and the renal groups (100%). Hb
concentrations decreased significantly already after 2 days in the septic group (figure).

CONCLUSION. These results showed that during their ICU stay, anemia is more pronounced in sep-
tic patients. A possible explanation is a more marked blunted EPO response in this population compare
to others. Further studies with EPO measurements in these groups are necessary to confirm this hy-
pothesis.

REFERENCE(S). (1) Vincent et al. JAMA 2002; 288: 1499 – 1507. (2) Rogiers et al. ICM 1997;
23:159-162. (3) Tsantes et al. Respir Med 2004; 98:1117-23.
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MONITORING OF TISSUE OXYGENATION IN SEPTIC PATIENTS WITH THE USE OF
MICRODIALYSIS

Drimousis P G1, Toutouzas K1, Theodorou D1, Stamou K M1, Kapralou A1, Katsaragakis S1

1Surgical Intensive Care Unit, Hippocration Hospital, Athens, Greece

INTRODUCTION. The purpose of this study was to determine whether microdialysis in the femoral
muscles is an adequate indice of tissue oxygenation in septic patients.

METHODS. This is a prospective observational study that was conducted in a Surgical Intensive Care
Unit of a university teaching hospital. Sixteen consecutive patients in septic shock (i.e. documented
sepsis plus mean arterial pressure below 90 mmHg persistent to fluid challenges) were included in the
study. All patients were admitted in the SICU and a pulmonary artery catheter, a gastic tonometer and a
microdialysis catheter in the right femoral muscle were placed. Baseline measurements were obtained
and consecutive measurements were performed every 4 hours. Measured values included mean arterial
pressure (MAP), pulmonary pressure (PP), pulmonary wedge pressure (PWP), cardiac index (CI), sys-
temic vascular resistance (SVR), oxygen delivery (DO2), oxygen consumption (VO2), gastric mucosal
pH (pHi), PCO2 gradient (PgCO2) and microdialysis derived values (lactate, pyruvate, glycerol, glu-
cose and lactate/pyruvate ratio). All data were collected in separate sheets and recorded in an electronic
data bank. After discharge of each patient, every logged event such as fever, hemodynamic instability
or respiratory failure was plotted in a time scale chart and all recorded measurements were added in
this chart as well. We examined the relation between lactate/ pyruvate ratio elevations and the various
events that were recorded during hospitalization.

RESULTS. 16 consequtive patients, 9 male and 8 female, mean age 62.2 years, and mean APACHE
II score 18.7 were included in the study. Mean SICU stay was 6.4 days and mean hospital stay was 18
days. Of the 18 patients, 12 survived to be discharged from the hospital and 6 died. Previous to all ma-
jor events (fever, hamodynamic instability, shock, etc) there was a constant elevation in lacate/pyruvate
ratio above 25. In all six patients that finally died, there was an elevation of lactate/pyruvate ratio
above 50. Our observations support the hypothesis that microdialysis is an early indication of tissue
hypoperfusion.

CONCLUSION. Our observations support the hypothesis that microdialysis is an early indication of
tissue hypoperfusion. Supported by these data we have recently designed a prospective randomized
trial that will evaluate the ability of microdialysis values to guide resuscitation stategy in critically ill
patients.

0982
DIFFERENTIAL MICO-OXYGENATION DYSFUNCTION IN HAEMORRHAGIC AND
SEPTIC SHOCK PATIENTS

Heyer L1, Madadaki C1, Rezlan E1, Welschbillig S1, Mateo J1, Payen D1

1Anesthesia and CCM, Hôpital Lariboisière - APHP - Université Paris 7, paris, France

INTRODUCTION. We study the micro-oxygenation dysfunction in septic and haemorrhagic shock
patients.

METHODS. 29 consecutive septic shock patients (SEPSIS) and 13 severe post-partum haemorrhagic
shock women (HAEMORRHAGE) were studied at ICU admission. Tissue oxygenation and perfu-
sion of thenar muscle were assessed using near infrared spectrometry technique (NIRS). Tissue O2
saturation was measured at baseline (StO2) and following forearm arterial occlusion. The slope of
the decrease in StO2 during occlusion (S-Occ), the slope of the increase in StO2 following occlusion
release (S-Release) and the deficit of post-ischemic oxygenation recruitment (Deficit) were used to
characterise micro-vascular pathway function. Values obtains in a control group of 10 subjects (CON-
TROL) were used for comparison. The severity of post-partum haemorrhagic shock was defined by a
Troponin I value above 0.08 ng/ml.

RESULTS. StO2 values were lower in both groups of patients with shock:* p< 0.05 ** p<0.01 ***
p<0.0001 between CONTROL and HAEMORRHAGE ; § p<0.001 §§ p<0.0001 between CONTROL
and SEPSIS; £ p < 0.01 between HAEMORRHAGE and SEPSIS.

TABLE 1.
CONTROL
mean (SD)

HAEMORRHAGE
mean (SD)

SEPSIS
mean (SD)

Anova
p

StO2 (%) 91 (3) 77 (12) * 80 (9) § < 0.01
S-Occ (%/s) -0.4 (0.2) -0.2 (0.1) ** - 0.4 (0.2) £ < 0.004
S-Release (%/s) 10 (2) 3 (2) *** 2 (1) §§ < 0.0001
Deficit (%) 2 (0) 10 (11) * 9 (10) § < 0.08

CONCLUSION. StO2 measurements in combination to a transient arterial occlusion test demonstrate
differential micro-vascular pathway adaptation accordingly to shock aetiology. In septic shock patients,
the decrease in StO2 remains normal while it is impaired in haemorrhagic shock patients. This discrep-
ancy support evidence of an oxygen delivery failure at the muscle level as it could also be inferred from
the Troponin I elevation. The reperfusion is impaired in the two groups of patients with a decrease of
vascular post-ischemic recruitment.

Grant acknowledgement. supported by HUNTCHINSON Technology Inc.

Poster Sessions
The key is the pathogen 0983-0996
0983
THE IMPACT OF ABNORMAL BACTERIAL FLORA ON MORTALITY AND MORBIDITY
IN PAEDIATRIC CARDIAC SURGERY

Gnandlingham M G1, Thorburn K1, Taylor N2, Van Saene H F K2

1Paediatric Intensive Care, Royal Liverpool Children’s Hospital - Alder Hey, 2Medical Microbiology,
University of Liverpool, Liverpool, United Kingdom

INTRODUCTION. Experience in critically ill adult patients shows that abnormal bacterial carriage
in the throat and/or gut and infection increases mortality [1]. Similar data in the paediatric intensive
care unit (PICU) setting is limited, particularly in children following complex cardiac surgery who are
at especially high infection risk.
Aims: To determine the (i) incidence of abnormal flora in the study group, (ii) aerobic Gram-negative
bacilli (AGNB) involved in abnormal carriage, (iii) impact of abnormal flora on mortality and (iv) on
morbidity.

METHODS. A 5-year prospective study in a tertiary 20-bed PICU, in all patients requiring 4 or more
days of intensive care following cardiac surgery. The microbial carrier state of the children was mon-
itored by surveillance cultures obtained on admission and twice weekly afterward, with diagnostic
cultures obtained on clinical indication. Post-operative antibiotic treatment consisted of surgical pro-
phylaxis, selective decontamination of the digestive tract (SDD) and additional therapeutic regimes as
clinically indicated.

RESULTS. During the 5-year study period, there were 821 study patients (38% of all cardiac cases),
median age 2.3 months (IQR 0.4-9.5), length of ventilation 7 days (IQR 4-13). 74% of the children re-
ceived enteral SDD therapy, 90% of them demonstrated a marked decrease in bacterial growth densities
or eradication of their AGNB. 80% of children had abnormal flora on admission to PICU. Klebsiella
(34%), Enterobacter (19%), Escherichia (14%), Citrobacter (11%) species were the most common
AGNB involved in abnormal carriage. Mortality in the study group was 9.9%, with no association be-
tween mortality and abnormal flora on PICU admission (OR 0.96, 95% CI: 0.83–1.11, P=0.3). There
was a tendency towards mortality when abnormal flora developed after admission (OR 1.25, 95% CI:
0.96–1.62, P=0.08), and a positive association between mortality and development of new abnormal
bacterial flora on SDD treatment (OR 2.57, 95% CI: 1.62–4.11, P<0.01). Abnormal bacterial flora on
PICU admission and thereafter was associated with increased length of ventilation (P<0.01). There
was correlation between bacterial overgrowth and bacterial growth densities of AGNB and length of
ventilation (P<0.01). Abnormal bacterial flora was associated with infection (OR 2.31, 95% CI: 1.61–
3.31, P<0.01) and infections on the PICU were associated with death (OR 4.03, 95% CI: 2.62–6.19,
P<0.01).

CONCLUSION. Abnormal bacterial carriage is common in children admitted to PICU following car-
diac surgery. Mortality is higher in children with abnormal bacterial flora, compared to those with
normal flora. Length of ventilation and incidence of infections are higher in children with abnormal
bacterial flora.

REFERENCE(S). 1. D’Agata E et al. Crit Care Med 1999; 27: 1090-1095.
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STREPTOCOCCUS PNEUMONIAE BACTERAEMIA IN ICU PATIENTS: PROGNOSIS
FACTORS AND MORTALITY

Camino Redondo N N1, Sotillo Diaz J J C1, Padilla B B2, Garcia-Olivares P P1, Benitez J J1,
Arenal S S1

1Intensive Care Unit, 2Microbiology and Infections diseases Department, Hospital General
Universitario Gregorio Marañon, Madrid, Spain

INTRODUCTION. Streptococcus pneumoniae (SP) is a leading cause of pneumonia, sepsis and
meningitis among adults. Mortality associated with invasive disease remains high, and use to require
intensive care unit (ICU) treatment. The objective of the present study is to estimate S. pneumoniae
bacteraemia (SPB) attributable mortality, and to identify risk factors for predicting mortality.

METHODS. we retrospectively registered all consecutive episodes of SPB admitted at our ICU, be-
tween December 1999 and January 2006. The following data were collected: demographic data, un-
derlying condition (rated according with McCabe criteria Charlson co-morbidity index), APACHE II,
SOFA and SAPS II scores, complications developed during the ICU stay, SP antibiotic susceptibility
and mortality.

RESULTS. 31 patients were included in this study. Mean age was 48±15 years, 32.3% had COPD,
29% were HIV+ and 35.5% had liver cirrhosis. The severity of the underlying condition was: rapidly
fatal 1 (3.2%), ultimately fatal 17 (54.8%) and non-fatal 13 (41.9%), with a mean Charlson’s index
of 3.4±3.2. Portals of entry of SPB were pneumonia in 28 and meningitis in 3 patients and only 2
episodes were nosocomial infections. At ICU admission, 20 patients had septic shock (64.5%) and
mean PO2/FiO2 ratio was 108.3±64.4. Mean SOFA, SAPS II and APACHE II scores were 10.7±4.2,
50.6±22.1 and 22.4±9.3 respectively. 90.3% patients received adequate empirical therapy at ICU ad-
mission. The frequencies of penicilin-susceptible, -intermediate and –resistant were 74.2%, 9.7% and
16.1% and 3.2% of isolates were cefotaxime resistant. Mortality rate was 54.8% and SP attributable
mortality was 45.2%., being higher in HIV+ (66.7% vs 50%), cirrhosis (63.6% vs 50%), septic shock
at admission (65% vs 36.4%) and SP cefotaxime-resistant isolates (80% vs 50%), although the differ-
ences were not significant. Severity index scores were also predictors of mortality: SOFA (OR=1.36;
95% CI, 1.06-1.75; p=0.01), SAPS II (OR=1.05; 95% CI, 1.00-1.10; p=0.03), APACHE II (OR=1.16;
95% CI, 1.01-1.12; p=0.01) and development of shock during ICU stay (RR=11.9; 95% CI, 2.18-65.14;
p=0.002).

CONCLUSION. S. pneumoniae bacteraemia in ICU is responsible of high mortality rates, and fac-
tors that predict this mortality are those related to illness severity at admission (SOFA, SAPS II and
APACHE II), and shock development during ICU stay.
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0985
LOW PREVALENCE OF MULTI-RESISTANT BACTERIA IN SWEDISH ICUS DESPITE
HIGH ANTIBIOTIC CONSUMPTION

Hanberger H1, Erlandsson M1, Gill H2, Nilsson L E1, Walther S M3

1Department of Molecular and Clinical Medicine, 2Department of Biomedical Engineering, Linkoping
University, Linköping, Sweden, 3Surgical ICU, Ullevaal University Hospital, Oslo, Norway

INTRODUCTION. ICUs are hot zones for emergence and spread of antibiotic resistance because of
high antibiotic pressure, high patient flows and frequent invasive procedures. We report the experience
from the first 5 yrs of a programme with the aim of monitoring antibiotic consumption and resistance
and provide regular feedback to participating ICUs.

METHODS. Fourteen general ICUs (university hospitals n=5, district general hospitals n=5, local
hospitals n=4) participated. The quantity of antibiotics delivered to each ICU was calculated as defined
daily dosages per 1000 occupied bed days (DDD1000). Patient specimens for culture were taken on
clinical indications and only initial isolates were considered. Species related breakpoints according to
the Swedish Reference Group for Antibiotics were used.

RESULTS. Mean (SD) antibiotic use per ICU and year was 1350 (437) DDD1000. Resistance rates are
shown in table.

TABLE 1.
1999 2000 2001 2002 2003

S. aureus
Oxacillin* 0.4% 0.0% 0.9% 0.4% 1.8%

E. coli
Cefotax/Ceftazid 1.7% / 1.2% 0.6% / 0.0% 1.2% / 1.1% 4.0%/6.6%** 0.5% / 1.1%

Cipro/Netil 1.2% / 0.0% 2.7% / 0.0% 2.7% / 0.0% 12%/4.2%** 3.9% / 0.9%

Klebsiella
Cefotax/Ceftazid 1.3% / 0.0 0.0% / 1.6% 1.5% / 0.0% 3.7% / 5.3% 1.5% / 0.0%

Cipro/Netil 2.4% / 0.0% 2.0% / 1.1% 3.0% / 1.3% 2.6% / 0.0% 1.5% / 0.0%

* MRSA, ** Outbreak in a single ICU

CONCLUSION. Antibiotic resistance was low, although consumption was high. The low resistance
rates may be secondary to low antibiotic pressure in the community with low introduction of resistant
bacteria to ICUs, and successful infection control within ICUs.

Grant acknowledgement. Funded by STRAMA (www.strama.org), presented on behalf of the ICU-
STRAMA Study Group.

0986
PREDICTORS OF INFECTION BY PANDRUG-RESISTANT PSEUDOMONAS AERUGI-
NOSA

Mentzelopoulos S D1, Pratikaki M2, Platsouka E2, Kraniotaki H2, Tzoufi M3, Zervakis D1, Routsi C1,
Zakynthinos S G1

1Intensive Care Medicine, 2Microbiology, Evaggelismos General Hospital, 3Intensive Care Medicine,
Attikon University Hospital, Athens, Greece

INTRODUCTION. In-between September 9 and October 3, 2005, 5 cases of pandrug resistant (PDR =
absence of specific antibiotic susceptibility) Pseudomonas aeruginosa infection were identified. Thus,
we conducted a case control comparison of patient characteristics, in order to identify relevant inde-
pendent predictors.

METHODS. Each case-patient was matched to four contemporary controls according to duration of
hospitalization, prior hospital admissions, intensive care unit (ICU) admission cause, and Acute Physi-
ology and Chronic Health Evaluation (APACHE) II and Sequential Organ Function Assessment (SOFA
scores) on ICU admission day. Recorded variables included age, gender, daily APACHE II and SOFA
scores, patient medication, positive cultures and corresponding antibiograms, occurrence of infection,
sepsis, and septic shock, other ICU associated morbidity, length of ICU stay and mechanical ven-
tilation, and patient outcome. Molecular testing was performed by repetitive extragenic palindromic
sequence based polymerase chain reaction and pulsed field gel electrophoresis. Surveillance cultures,
and two hand washing surveys were performed within six months post-outbreak.

RESULTS. Relative to control, the PDR P. aeruginosa group had longer ICU stay, duration of mechan-
ical ventilation, and carbapenem and colistin exposure (all P < 0.05). The PDR bacterial infection was
treated with carbapenem amikacin combination. All PDR P. aeruginosa isolates belonged to the same
genotype and were blaVIM-1 gene positive. The outbreak resolved following case patient isolation.
Factor (s) causing disease transmission were not identified. Surveillance cultures performed within six
months post-outbreak were negative for PDR P. aeruginosa. The second hand washing survey revealed
69-110% improvements in hand washing practices. Factors associated with PDR P. aeruginosa infec-
tion were mechanical ventilation > 20 days, carbapenem-use > 20 days, and combined carbapenem
and colistin use for > 20 and 13 days; the latter factor was the sole independent predictor for PDR
P. aeruginosa infection by multiple logistic regression (odds ratio: 76.0; 95% confidence interval: 3.7-
1487.6; P = 0.004).

CONCLUSION. The prolonged combined use of carbapenems and colistin strongly predisposes to
infection by PDR P. aeruginosa. The empirical addition of colistin to carbapenems should be avoided.

0987
HUMAN METAPNEUMOVIRUS (HMPV) IN THE ICU: AN OVERLOOKED RESPIRATORY
PATHOGEN?

Van Dijk N M1, Linssen C F M2, Span L F R3, Zwaveling J H1, Van Mook W N K A1

1Department of Intensive Care, 2Department of Medical Microbiology, 3Department of Hematology,
University Hospital, Maastricht, Netherlands

INTRODUCTION. Several, previously unrecognized respiratory viral pathogens have recently been
identified. Since its discovery in 2001 hMPV has now been detected worldwide, frequently causing
respiratory tract infections, primarily in very young, elderly and immunocompromised individuals. So
far no reports on hMPV in ICU patients have been published.

METHODS. Recently two autologous peripheral blood stem cell transplant (APBSCT) recipients were
admitted to our ICU for treatment of severe respiratory insufficiency.

RESULTS. Patient A: A 51 year old male with multiple myeloma stage IIA received an APBSCT,
complicated by neutropenic fever with bilateral pneumonia. Bronchoalveolar lavage (BAL) showed no
bacteria, yeasts, fungi, herpes simplex virus (HSV) or cytomegalovirus (CMV). 11 days after trans-
plantation he was admitted to the ICU because of severe respiratory and renal insufficiency for which
he was intubated and ventilated, and continuous veno-venous hemofiltration was started. 16 days after
the initial BAL the polymerase chain reaction (PCR) showed positivity for hMPV. Since the patient’s
pulmonary condition was already improving at the time the PCR for hMPV became known, we decided
against treatment with aerosolized ribavirin as the literature did not show evidence for treatment at this
stage of infection. After 44 days the patient was discharged from the ICU.
Patient B: Four days after the admittance of the first patient, his 64 year old male roommate, with di-
agnosed stage IV mantle cell lymphoma was admitted to the ICU for respiratory insufficiency. He also
had undergone an APBSCT, complicated by neutropenic fever with bilateral pneumonia. A BAL was
performed, which showed no bacteria, yeasts, fungi, HSV or CMV. 11 days after the transplantation the
patient was admitted to the ICU with respiratory insufficiency. 3 days later he was intubated because
of progressive respiratory insufficiency. 24 hours after intubation the patient died due to persisting
respiratory failure. Post mortem PCR of the BAL showed hMPV.

CONCLUSION. Until recently BAL samples from patients in the ICU were not routinely checked
for hMPV. In a recent series of respiratory insufficient patients with underlying haematological ma-
lignancies, several tested positive for hMPV in the BAL whereas no other pathogens were isolated. It
could be that hMPV is a more common cause of respiratory disease in immunocompromised patients
with underlying haematological disease than previously recognised, in whom it can give rise to serious
morbidity and mortality.

0988
BACTERIAL COLONIZATION OF ENDOTERACHEAL TUBES AND THEIR ANTIBIOTIC
RESISTANCE PATTERN

Aminzadeh Z1, Hajikhani B2

1Infectious Diseases Research Center, Shaheed Beheshti Medical University, tehran, 2Infectious Dis-
ease Research center, Shaheed Beheshti Medical university, Tehran, Iran (Islamic Republic of)

INTRODUCTION. Bacterial colonization is a risk factor for consequence infections. It can be a
causative factor for ventilation associated pneumonia especially in intensive care units.

METHODS. A descriptive study was performed. 320 Specimens were collected from intubated pa-
tients sampling method was endoteracheal aspiration (ETA). All samples were transported to labora-
tory after routine bacterial culture, isolated were assessed for susceptibility based on disk diffusion
(Bauer&Kirby) method.

RESULTS. 311 (97%) of cultures were positive. There were:coagulase positive staphylococci
(181,40%), Klebsiella (90,20%), Acenitobacter (43,9.5%), Pseudomonas (42,9.3%). Resistance to
3rd gen-cephalosporins Klebsiella >60%, Acenitobacter 90%, Pseudomonas 50%. Resistance to
aminoglycosides Klebsiella 40%, Acenitobacter 80%.

CONCLUSION. further efforts have to do to diagnose true pneumonitis from colonization and avoid
unnecessary antibiotic therapy.

REFERENCE(S). 1-M. Ioanas. Microbial investigation in VAP, Eur Res J 2001;17:791-801.
2-Chastre J. Problem pathogens.semin Respir Infe.2000;15(4):261-3.
3-PAUL J. W. DENNESEN. Resolution of Infectious Parameters after ABtherapy. Am. J. Res, Care
Med.163(6)2001,1371-1375.
4-Friedland DR. Bacterial colonization of endotracheal tubes...Arch Otolaryngol Head Neck
surg.2001;127(5):525-8.
5-Mitra B. Drakulovica. Initial Bacterial Colonization in Patients a Respiratory ICU. Int J Tho
Med,68(1) 2001.
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0989
SEVERE RESPIRATORY INFECTIONS IN COPD PATIENTS (PRELIMINARY RESULTS
OF EU-VAP/CAP STUDY)

Koulenti D1, Diaz E1, Rodriguez A1, Garnacho-Montero J2, Dimopoulos G3, Martin C4, DeWaele J5,
Rello J1 on behalf of the EU-VAP/CAP Study Investigators
1Crit. Care Dep., Joan xxiii Univ. Hospital, Tarragona, 2ICU, Virgen de Rocio Univ. Hospital, Sevilla,
Spain, 3Crit. Care Dep., Attikon Univ. Hospital, Athens, Greece, 4ICU, Nord Univ. Hospital, Marseilles,
France, 5ICU, Ghent Univ. Hospital, Ghent, Belgium

INTRODUCTION. The aim of this study was to determine the impact of severe respiratory infections
and underlying diseases on outcome of mechanically ventilated (MV) patients with chronic obstructive
pulmonary disease (COPD).

METHODS. An observational, prospective, international, multi-center study was conducted in Euro-
pean ICUs. During the first 3 months of the study 309 consecutive patients that required invasive me-
chanical ventilation for >48 hours were included in the database; 55 of them have underlying COPD.
Statistic analysis was performed using SPSS11.0. Continuous variables were compared using student’s
t test, while categorical variables were compared with chi-square. Variables with p<0.1 were introduced
in the multivariate analysis.

RESULTS. Of the 55 mechanically ventilated patient with COPD 18 were admitted with or devel-
oped lower respiratory infection (CAP:9, HAP:4, VAP:5). The COPD patients with lower respiratory
infection had more days on MV (14.2 ± 11.8 vs 8.0±8.5, p=0.03) and longer ICU stay (16.0±12.9
vs 9.4±8.6, p=0.03) compared to COPD patients without infection. Univariate analysis showed that
septic shock (p=0.002), lower respiratory infection (p=0.07), and diabetes (p=0.05) were related with
increased mortality, while fluoroquinolones’ use acted as a protective factor (p=0.09). Multivariate
analysis identified only diabetes as a factor that increases mortality (p=0.03)

CONCLUSION. Severe respiratory infections are associated with longer duration of MV and ICU
stay in COPD patients. The results of our study also showed that the presence of diabetes in COPD
patients was related with an increase in mortality.

Grant acknowledgement. This study was supported in part by Marato TV3, PI05/2410FISS, and
2005/SGR920.

0990
BACTERIOLOGY OF COMMUNITY-ACQUIRED ASPIRATION PNEUMONIA

Lauterbach M1, Lauterbach E1, Siegel E2, Weilemann L S1

12nd Medical Clinic, 2Institute of Medical Microbiology, University Hospital Mainz, Mainz, Germany

INTRODUCTION. Aspiration pneumonia is a significant complication of conditions such as cardiac
arrest, poisoning, and neurologic disorders. Bacteriology and recommended treatment are often incon-
sistent. The study was designed to identify pathogens responsible for community-acquired aspiration
pneumonia in non-hospitalized, intubated and mechanically ventilated patients.

METHODS. Adult immuno-competent patients with observed or proven aspiration, requiring intuba-
tion/mechanical ventilation following conditions such as cardiac arrest, poisoning, and neurological
disorders were eligible. Exclusion criteria were pre-treatment with antibiotics, recent hospitalization
(<5 days) or permanent nursing home residence, progressive cancer, and recurrent/chronic pulmonary
infection. Tracheal aspirate was sent for microbiological testing immediately after admittance with
special emphasis on anaerobic bacteria. The regional ethics committee approved the protocol.

RESULTS. 45 patients (19 women, 26 men) aged years 20-85 were included; 14 patients deceased
during their ICU stay. The most frequent conditions leading to intubation/mechanical ventilation were
myocardial infarction (15), poisonings (14), and coma of unknown cause (7). All patients showed
clinical signs of infection within 24 hours after admittance (fever, CRP, PCT). 35 gram-pos. and 24
gram-neg. bacteria were identified with usually >1 isolated pathogen per patient. In 15 cases normal
oropharyngeal microflora was reported in addition to the identified bacteria or alone, and in one case no
bacteria were found. In 4 (5%) cases obligate anaerobic bacteria (Bacteroides, Prevotella) were identi-
fied. The most frequently (in >2 patients) isolated bacteria were: S. aureus (17), H. influenzae (6), S.
pneumoniae (5), Coag.-neg. staphylococci (4), K. pneumoniae (3), and M. catharralis (3). 45% of the
identified bacteria were resistant to antibiotics, in most cases to penicillin G, ampicillin (/sulbactam),
erythromycin, clarithromycin.

CONCLUSION. S. aureus was the most frequently reported pathogen in our patients, and in 5% of our
patients anaerobic bacteria were isolated. These findings and the resistance to antibiotics found should
be considered making an initial choice of antibiotics in patients with community-acquired aspiration
pneumonia.

0991
NOSOCOMIAL AGENTS SURVEY FOR VENTILATOR ASSOCIATED PNEUMONIA – A
FOUR YEAR STUDY

Ferreira P P1, Ferreira L1, Osana C2, Martins F2, Aleixo A1

1Medical Intensive Care Unit, 2CCIH, S. Francisco Xavier Hospital, Lisbon, Portugal

INTRODUCTION. Ventilation associated pneumonia (VAP) and the emergency of resistant agents
is a ICU concern. The antibiotic pressure is one of the identifiable factors for the spread of resistant
microorganisms and change in the ICU flora. This study aimed the evaluation of VAP microorganisms
during 4 years follow-up.

METHODS. Prospective study of all patients admitted in the ICU for more than 48 hours receiving
mechanical ventilation, between 2002 and 2004. The VAP diagnosis was made by new radiographic
infiltrate for at least 48 h and at least two of the following criteria: fever >38.5 or <35.0◦C; leukocytes
>10,000 or <3,500/µL, purulent sputum, or isolation of pathogenic bacteria from lower respiratory
tract. The microbiological samples were collected by proximal or distal bronchial aspirated.

RESULTS. Results are summarised in table 1 and 2

TABLE 1.
2002 2003 2004 2005

Population (n) 202 234 236 256
SAPS II (mean) 49.1 50.4 51.0 51.9
VAP/1000 vent days 31.5 29.1 22.6 20.6
Documented agents 63.2 76.6 63.6 77.3

TABLE 2.
2002 2003 2004 2005

Gram + (%) 35.5 23.6 20.0 36.9
Gram - (%) 48.3 73.8 68.0 63.1
Sta aureos (%) 35.5 23.6 16.0 15.8
MRSA (% total SA) 54.7 55.5 25.0 33.5
Pseudomonas (%) 29.0 31.6 16.0 21.4
Acinetobater (%) 0 26.3 24.0 10.5

CONCLUSION. The relative percentage of gram positive/gram negative agents had significant vari-
ance during the four years studied. The incidence of Sta. aureus and the relative percentage of MRSA
decreased. The Acinetobater spp incidence reflected the occasional outbreak in ICU. The incidence of
Pseudomas spp infection had some variation.

0992
BOTH EARLY AND LATE-ONSET VENTILATORY ASSOCIATED PNEUMONIA ARE
MAINLY DUE TO GRAM NEGATIVE BACILLI

Jung B1, Jaber S1, Perrigault P1, Sebbane M1, Verzilli D1, Jean Pierre H2, Eledjam J1

1Darb, CHU Montpellier, Hôpital Saint Eloi, 2Service de bactériologie, CHU Montpellier, Hopital
Arnaud de Villeneuve, Montpellier, France

INTRODUCTION. Early-onset ventilator-associated pneumonia (VAP) are usually due to antibiotics
sensitive pathogens. However, one study (1) reported a large prevalence of multiresistant pathogens
both in early and late-onset pneumonia. We therefore compared the clinical outcomes and the causative
pathogens of early-onset and late-onset VAP diagnosed by bronchoalveolar lavage (BAL) in our ICU.

METHODS. Prospective, observational, epidemiological study.
During a 7-years period, all first episodes of VAP were prospectively included. Diagnosis was con-
firmed by a BAL with a threshold of 10 4 cfu/ml. Late-onset pneumonia was defined if occurred after
the seventh day after mechanical ventilation. After checking normality of the distribution, results were
analysed with t-test, Mann-Whitney test, Chi-2 test or exact Fisher’s test for continuous or qualitative
variables respectively.

RESULTS. Demographics characteristics were similar in both groups of patients. 113 VAP were stud-
ied. 55 were early-onsets and 58 late-onsets. 37% of early-onset VAP and 70% of late-onset VAP were
due to potential multiresistants pathogens. Pseudomonas aeruginosa was the most commonly isolated
bacteria both in early-onset and late-onset VAP (23% and 38% respectively). Morbidity and mortality
were not statically different between the two groups (early-onset and late-onset VAP).

CONCLUSION. In our study, both early-onset and late-onset VAP were mainly caused by mulitre-
sistants bacteria, most commonly gram negative bacilli. Clinicians should be aware about a previously
hospitalization more than 15 days or a previously antibiotic treatment for extrapulmonary infection to
avoid the administration of inadequate initial antimicrobial treatment

REFERENCE(S). (1) 2005. Guidelines for the management of adults with hospital-acquired,
ventilator-associated, and healthcare-associated pneumonia. Am J Respir Crit Care Med 171(4):388-
416. (2) Giantsou, E. and coll 2005. Both early-onset and late-onset ventilator-associated pneumonia
are caused mainly by potentially multiresistant bacteria. Intensive Care Med.
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0993
PROGRAM TO HANDLING VENTILATOR-ASSOCIATED PNEUMONIA IN AN OPEN
STAFF HOSPITAL

Ribas E O1, Victorino J1, Hoff F1, Prates J2, Dias C3, Narvaez G2, Dragher B4

1Unidade de Terapia Intensiva, 2Infection disease, 3Microbiology, 4Radiology, Hospital Mãe de Deus,
Porto Alegre, Brazil

INTRODUCTION. Ventilatilator-associated pneumonia(VAP) is associated with high mortality taxes.
This paper describes a multidisciplinary approach to the VAP with interventions in the diagnosis and
treatment process in a nonacademic open clinical hospital.

METHODS. This study was conducted in an 32- bed ICU. In a period of 5 months it was implemented
a qualification project involving diagnosis and treatment of VAP. One intensivist MD and a nurse were
selected, along a physiotherapist and a nurse infectologist, to be in charge of a daily round with all
patients requiring MV. The goal was the identification of VAP patients, with antibiotic use orientation
and subsequent follow up. A radiologist evaluated the chest x-ray observing new or progressive pul-
monary infiltration. Two of the following signs were evaluated by the staff: leucopeny, leukocytosis,
fever, hypothermy and changes in pulmonary secretion. Subsequently, the staff suggested the collec-
tion of cultures and the initial use of empiric antibiotics according to the direct exam of the traqueal
smear (piperacilina-tazobactam associated, or not, to vancomicin if necessary). These patients were
followed up according to the response to the chosen scheme, which was adjusted, after the cultural
results, aiming the de-escalation and the time reduction of antibiotic use.

RESULTS. 1455 patients/day in MV were evaluated and 23 patients were initially treated for VAP;
from those, 6 were diagnosed with another infection. The 17 remaining patients had an average age of
69.8 ± 15.8 years, APACHE II 19.5± 6.31 and time of MV before VAP 7.63± 5.6 days. 82% were in
use of antibiotics previously. The initial average CPIS 7.29± 1.72 and the 3rd day 6.33± 2.47. In 13
(76%) patients it was started early empiric antibiotics guided by the direct exam of the traqueal smear
according to the protocol. This choice was appropriate in 7 (54%) cases; in 2 (15%) the antibiotics was
inappropriate; and in 4 (31%) the culture was negative. The most prevalent agent was pseudomonas
aeruginosa in 6 cases (46%). Acinetobacter sp. in 2 (15%), gram positives in 2 (15%) and others gram
negative agents in 3 (24%). It was possible an estrategic change in the antibiotics in 7 patients (41%);
de-escalation was feasible in 5 of those (29%).

CONCLUSION. The multidisciplinary evaluation of patients in MV may be a way of helpping the
adoption of the best evidences related to the use of antibiotics in VAP, providing its early and guided
use and de-escalation when possible.

0994
HOSPITAL ACQUIRED PNEUMONIA – PSEUDOMONAS VERSUS OTHER GRAM-
NEGATIVE ORGANISMS

McClure J1, Pickles D1, Majid S1, Albert P2, Cooke R3, Jones T4, Dempsey G1

1Critical Care, 2Respiratory Medicine, 3Medical Microbilogy, 4Otolaryngology, University Hospital
Aintree, Liverpool, United Kingdom

INTRODUCTION. Pseudomonal pneumonia has been associated with an increase in mortality in crit-
ical care patients1. Previous assessments, however, have failed to compare outcome solely with other
hospital-acquired Gram-negative organisms.

METHODS. We have performed a retrospective casenote review of patients with pure respiratory cul-
tures of Pseudomonas species and other hospital-acquired Gram-negative organisms. From 1998 to
2005 110 patients had a pure culture of Pseudomonas sp and 57 had other Gram-negative organisms.
Case note review involved assessments of illness severity, clinical pulmonary infection scoring (CPIS),
critical care and hospital survival and critical care stay. We have currently reviewed 103 casenotes,
preliminary results are presented here.

RESULTS. Of the 103 casenotes reviewed there were 77 treated pneumonias. One patient had both
pseudomonal and another Gram-negative pneumonia during the same admission and one patient, with
bronchiectasis, presented with a pseudomonal infection from the community. These two patients were
excluded from further analysis. 48 patients were infected with Pseudomonas sp and 27 had other Gram-
negative infections. The 2 groups of patients were well matched, with similar age, sex, CPIS scores,
incidence of bacteraemia and APACHE II scores at diagnosis. There were no outcome differences
between the groups with respect to hospital and critical care survival and critical care length of stay
(Table 1).

TABLE 1.
Clinical outcome related to infecting organism

ICU Survival (%) Hosp. Survival (%) ICU Stay in days (sd)

Pseudomonas sp
n=48

35 (73)* 31(65)** 35.6 (25.4)***

Other Gram neg sp
n=27

19(70)* 18(67)** 37.4 (21.2)***

*p=0.75 MWU test **p= 0.56 MWU test ***p=0.6 MWU test

CONCLUSION. In this retrospective series there appears to be no survival disadvantage associated
with pseudomonal pneumonia when compared to other hospital-acquired Gram negative infections.

REFERENCE(S). 1. Vallés J, Mesalles E, Mariscal D et al. Intensive Care Medicine 2003;29:1981-88.

0995
PNEUMOCYSTIS PNEUMONIA IN NON-HIV PATIENTS ADMITTED TO INTENSIVE
CARE UNIT: EPIDEMIOLOGY AND OUTCOME

Vidal-Petiot E1, Osman D1, Richard C1, Monnet X1

1Service de Réanimation médicale, CHU de Bicêtre, Assistance Publique-Hôpitaux de Paris,
Université Paris XI, Le Kremlin-Bicêtre, France

INTRODUCTION. The incidence of Pneumocystis pneumonia (PCP) is increasing in non-HIV pa-
tients but the epidemiology and prognosis of these patients when admitted to the ICU remains poorly
described.

METHODS. We retrospectively examined the epidemiological features and outcome of non-HIV pa-
tients as compared to HIV patients admitted to our ICU for severe PCP from January 1993 to march
2006.

RESULTS. We identified 47 HIV patients and 23 non-HIV patients with microbiologically-confirmed
PCP. The proportion of non-HIV patients significantly increased after year 2000 (4 (13%) cases among
31 patients from 1993 to 1999, 19 (49%) patients among 39 patients from 2000 to 2006.
The underlying disease in non-HIV patients was inflammatory disorder (n=8), organ tranplant (n=7),
solid cancer (n=4) and haematologic malignancy (n=4). Twenty non-HIV patients received steroid
treatment prior to PCP, at a dose ≤15mg equivalent prednisone for 10 of them. None of the patients
were receiving PCP prophylaxis at the time of infection. Tracheal intubation was required in 57% of
non-HIV patients and 34% of HIV patients (p<0.05).
In-ICU mortality was higher in non-HIV than in HIV patients (44% vs 17% respectively, p<0.05).
This difference between non-HIV and HIV patients remained in case of tracheal intubation (77% vs
50% respectively, p<0.05). By multivariate analysis, factors associated with increased in-ICU mortality
were the HIV positive status (odds ratio [OR]=0.25), the SAPS II score (OR=1.06) and the need for
ventilatory support (OR=17.04).

CONCLUSION. The outcome of PCP requiring ICU-admission is worse in non-HIV than in HIV
patients. The occurrence of severe PCP in non-HIV patients with low dose corticotherapy raises the
issue of PCP prophylaxis in this population.

0996
PRO-INFLAMMATORY CYTOKINES FAILS TO PREDICT PROGNOSIS IN
VENTILATOR-ASSOCIATED PNEUMONIA

Salluh J I F1, Bozza F A2, Soares M3, Verdeal J C R1, Lapa E Silva J R4, Castro-Faria-Neto H C5,
Bozza P T5

1Intensive Care, Hospital Barra D’or, 2Intensive Care, University Hospital-UFRJ, 3Intensive Care,
Instituto Nacional de Câncer, 4IDT, UFRJ, 5Immunopharmacology Lab, FIOCRUZ, Rio de Janeiro,
Brazil

INTRODUCTION. Inflammatory cytokines have a key role in the pathogenesis of acute lung injury
(ALI). However, their role as biomarkers in ventilator-associated pneumonia (VAP) is unclear. This
study evaluates the ability of IL-8 and IL-6 in the alveolar and plasma compartment to predict mortal-
ity in patients with VAP.

METHODS. Over a 14-month period, patients with VAP (ATS diagnostic criteria) were included.
Plasma and bronchoalveolar lavage (BAL) were collected for microbiological analysis, IL-8 and IL-6
measurements. Continuous variables [median (interquartile range)] were compared by Mann-Whitney
test.

RESULTS. 33 patients were evaluated (73[51-81]years), APACHE II was 17 (14-21), SOFA was 7
(5-10) and CPIS was 9 (7-9). 20 (67%) had ALI and global mortality rate was 39%. IL-8 levels were
higher in BAL compared to plasma and cytokine levels in plasma and BAL were similar in survivors
and non-survivors. Patients with IL-8 levels >350pg/ml in BAL had a trend towards higher mortality
(67% vs 41%, p=0.07). IL-6 and IL-8 levels had no correlation with PaO2/FiO2 or SOFA score.

TABLE 1.
Cytokine levels (pg/ml) in patients with VAP (n=33)

BAL Plasma P-value

IL-6 68(17-184) 84(26-241) 0.26
IL-8 270 (200-420) 17(12-52) <0.0001

TABLE 2.
Cytokine levels (pg/ml) in survivors and non-survivors with VAP (n=33)

Survivors (n=20) Non-Survivors (n=13) P-value

IL-6 plasma 157(39-359) 53 (24-272) 0.46
IL-6 BAL 70(22-180) 51 (10-224) 0.91
IL-8 plasma 16(8-37) 21 (13-69) 0.28
IL-8 BAL 263 (200-347) 383 (202-677) 0.12

CONCLUSION. Despite its role in pulmonary inflammation, IL-6 and IL-8 lack the capacity to dis-
criminate survivors and non-survivors of VAP and are not associated with disease severity.

Grant acknowledgement. CNPQ, FIRCA-NIH
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PLASMA LEVELS OF NON-LIPOPHILIC BETA-BLOCKERS ARE PREDICTIVE FOR
MORBIDITY IN BETA-BLOCKER POISONING

Van Gerwen M1, Fijen J W2

1Service de Reanimation Medicale et Toxicologique, Hôpital Larboisière, Paris, France, 2Intensive
Care, University Medical Centre Utrecht, Utrecht, Netherlands

INTRODUCTION. In clinical poisoning plasma levels may be useful for decision making and thera-
peutic options. We hypothesised that plasma levels of beta-blockers may be predictive for outcome in
poisoning.

METHODS. Over 5 years (2001 till 2005) we examined retrospectively all patients with beta-blocker
toxicity admitted to the ICU in an tertiary university hospital. Patients who co-ingested other car-
diotropic medication like calciumchannelblockers, tricyclic anti-depressive agents or anti-arrhythmic
drugs, were excluded. Plasma levels were determined using HPLC (REMEDI, Bio RAD). Primary and
secondary outcome parameters like mortality, shock, cardiac arrest, need for mechanical ventilation,
need for catecholamines and aspiration pneumonia. Statiscal analysis was performed with SPSS 12.0.1
for Windows using Mann-Whitney U test (nonparametric, 2 independent samples, significant p< 0.05).

RESULTS. We evaluated 98 patients. Data of 86 patients were available for analysis. Of all beta-
blockers, propranolol (41), atenolol (18) and acebutolol (9) were most frequently used. Atenolol levels
were significantly (p< 0.05) related with shock, cardiac arrest, need for mechanical ventilation, need
for catecholamines and aspiration pneumonia, but not with mortality. Plasma levels of propranolol and
acebutolol did not correlate with primary and secondary outcome parameters.

CONCLUSION. In clinical poisoning, plasma levels of atenolol may be predictive for outcome param-
eters. We hypothesised that plasma levels of non-lipophilic betablockers like atenolol, sotalol, esmolol
and celiprolol may be helpful in clinical poisoning. Further prospective studies are needed to confirm
these retrospective data.

REFERENCE(S). (1) Love J N, Litovitz T L, Howell J M, Clancy C. Characterization of fatal beta
blocker ingestion: a review of the American Association of Poison Control Centers data from 1985 to
1995. J. Toxicol Clin. Toxicol 1997;35(4):353-9.

0998
POTENTIALLY LETHAL METHEMOGLOBINEMIA AFTER ANILINE INTOXICATION:
A CASE REPORT

Lauterbach E1, Kaes J1, Hubo I2, Sauer O1, Kaiser K1, Lauterbach M1, Weilemann L S1

12nd Medical Clinic, University Hospital Mainz, Mainz, 2Dep. of Internal Medicine, Bethesda Hospi-
tal, Wuppertal, Germany

INTRODUCTION. Substantial aniline intoxication leads to methemoglobinemia and usually lethal
generalized hypoxic organ failure.

METHODS. University hospital medical intensive care unit; Case report

RESULTS. A 42-year old man was brought to the emergency department of a city hospital with
cyanosis and in an agitated state after an attempted suicide with 20-100 mL 99% aniline solution.
After counseling with a Poison Center, and failed treatment of severe methemoglobinemia (65%) with
3 mg/kg body wt. methylene blue in two doses and 600 mg toluidine blue intravenously, the patient was
transferred to our unit. On arrival, the patient was sedated and fully controlled ventilated with 100%
O2. Initial blood tests after arrival showed 60.5% methemoglobin. Repeated toluidine blue treatment,
and an immediate 4-hour hemodialysis did not substantially impact on methemoglobin levels. With
a suspected glucose-6-phosphate dehydrogenase deficiency, exchange transfusion (3 Liters) was per-
formed. During the procedure, skin color almost normalized and methemoglobin fell to 19.8%. Within
the following 22 hours, methemoglobin decreased to 3.7% without further intervention. To prevent liver
damage from acetaminophen being a significant metabolite of aniline, the patient was started on in-
travenous acetylcysteine and silibinin immediately after arrival (acetaminophen levels were 32.9 mg/L
then). With a latency of 18-24 hrs after intoxication, the patient destabilized and developed acute res-
piratory failure, rhabdomyolysis and acute renal failure, and he was started on continuous veno-venous
hemofiltration and ciprofloxacin/tazobactam-piperacillin. Within 5 days, the patient was weaned off
to non-invasive, assisted ventilation using a mask. Finally, 15 days after the intoxication, the patient
was fully oriented and cooperative. Despite persisting anuria, the general condition of the patient im-
proved during the following days, and he was transferred back to the referring hospital 21 days after
intoxication. Hemodialysis was discontinued 34 days, and the patient was discharged 45 days after the
attempted suicide.

CONCLUSION. Here we report a case of a survived attempted suicide with a potentially lethal ani-
line dose, which was successfully treated with exchange transfusion. Following acute improvement,
the patient developed generalized hypoxic organ failure.

0999
CONTINUOUS ELECTROENCEPHALOGRAM AND BIESPECTRAL INDEX UTILITY IN
BARBITURATE COMA MONITORING

Callejo-Torre F1, Martı́nez-Barrios M1, Zabalegui A1, López-Pueyo M J1, Cordero J2, Gómez-
Menéndez A I3, Arroyo I3

1Intensive Care Unit, 2Investigation Unit, 3Clinical Neurophysiology, Hospital General Yagüe, Burgos,
Spain

INTRODUCTION. Establish a comparison, in the barbiturate coma, between, on one hand, Biespec-
tral index (BIS) and continuous electroencephalogram (EEGc) and, in the other hand, conventional
EEG (EEG-conv), taken as “gold-standard”.

METHODS. In four patients 172 simultaneously measurements were made of: Burst Suppression Ra-
tio (BSR) from EEGc (EEG INFINITY POD-SIEMENS), BIS value and suppression ratio (SR) from
BIS (BIS XP-ASPECT). With an interval of 24 hours EEG-conv was also made, establishing four sup-
pression levels: Level 0 (0-25% suppression), Level 1 (26-50%), Level 2 (51-75%), Level 3 (76-100%).
Statistical analysis was made calculating means with a 95% confidence interval for the measurements
of BSR, BIS and SR in level 1 and 3 of the EEG-conv.

RESULTS. 105 measurements of BSR, BIS and SR on level 3 of the EEG-conv were made and 40
measures of the same parameters on level 1. We excluded 27 (15.7%) measures, 10 because of technical
problems (poor BIS signal’s transmission and disadjustment of the EEGc electrodes) and 17 because
of EEG low voltage on EEGc tracing.
- Level 3 de EEG-conv: Mean BSR 95% CI : 86.68 (82.87 – 90.49); Mean SR95% CI: 52.02 (45.76 –
58. 3); Mean BIS 95% CI: 24.16 (20.42 – 27.9).
- Level 1 de EEG-conv: Mean BSR 95% CI: 68.85 (55.11 – 82.59); Mean TS 95% CI: 18.63 (14.59 –
22.66); Mean BIS 95% CI: 44.53 (40.13 – 48.9).

CONCLUSION. 1) Is necessary to check BIS signal transmission, electrodes adjustment on EEG-
conv and other monitoring problems for a correct interpretation. 2) BIS can be useful to discriminate
different levels of suppression on EEG-conv. Although SR also discriminates between the two studied
levels, is not clear the breakpoint because it does not match with the percentage of suppression on the
EEG-conv. 3) The BSR seems to indentify Level 3, but does not discriminates between the two Levels
evaluated.

REFERENCE(S). 1. Pérez Bárcena J, Abadal Centelles J M, Marsé Milla P, Ibáñez Juvé J. Indicación
del coma barbitúrico en el traumatismo craneoencefálico grave. Med Intensiva 2002;26:407-12.
2. Riker R R, Wilkins M L, Fraser G L. Titrating Pentobarbital Infusions for Refractory Intracranial
Hypertension Using the Bispectral Index. American Journal of Respiratory Critical Care Medicine
1999; 159: A828.

1000
RELATIONSHIP BETWEEN SLEEP STAGES AND RAMSEY SCORE IN MECHANICALLY
VENTILATED PATIENTS

Nishimura M1, Oto J1, Inui D1

1Emergency and Critical Care Medicine, Tokushima University Hospital, Tokushima, Japan

INTRODUCTION. Mechanically ventilated patients do not sleep well in intensive care unit (ICU)
even when they look sedated appropriately. It leads to nightmare or insomnolence after discharge from
ICU. Sedatives and/or analgesics should be administered adequately, however, it is difficult to assess
sleeping stages of the patients. We investigated if mechanically ventilated patients slept well in our
ICU. In addition, we compared the sleep stages with Ramsey score.

METHODS. Five adult patients were enrolled in the study. They were mechanically ventilated for
longer than 24 h. Midazolam (0.1∼0.3mg/kg/h) or dexmedetomidine (0.4∼0.7 microgram/kg/h) was
administered to sedate them. Sleep stages were measured by polysomnography (PSG) (SANDMAN®,
Tyco healthcare, USA). PSG was monitored for 24 h, and sleep stages (wake, non-rapid eye movement
(non-REM) sleep stage I∼IV, REM) were analyzed later. Ramsey score was checked and recorded
every 2 h by nurses. Relationship between sleep stages and Ramsey score was analyzed by Spearman’s
rank correlation.

RESULTS. Proportion of each stage was as follows; wake 3.6±2.8%, stage 33.1±23.1%, stage II:
58.8±19.8%, stage III: 4.3±9.3%, stage IV: 0%, REM 0.1±0.2%. Sleep stages and Ramsey score
were related significantly (r=0.38, p=0.02).

CONCLUSION. Sleep stages in substantial part of time were stage II and stage III in mechanically
ventilated patients, and they did not sleep well. Sleep stages was able to be evaluated by Ramsey score
at bedside.

Grant acknowledgement. departmental fund
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1001
PROGNOSTIC FACTORS OF MORTALITY AND NEUROLOGICAL OUTCOME IN TRAU-
MATIC BRAIN INJURY

Tubau I1, Martinez M1, Vallès J1, Carvajal A2, Maestro de León J3, Garcia-Bach M3

1Critical Care Center, 2Neuroradiology, Hospital of Sabadell, Sabadell, 3Neurosurgery, Hospital Mútua
de Terrassa, Terrassa, Spain

INTRODUCTION. Several studies have examined factors associated with mortality and neurological
outcome in patients with traumatic brain injury (TBI), but some of them are still under discussion. The
aims of this study were to value morbidity and mortality at ICU discharge and to analyse prognostic
factors of mortality and neurological outcome in our brain-injured patients.

METHODS. Observational prospective analysis of all patients with moderate and severe traumatic
brain injury admitted in our ICU (1999-2005). Results are expressed as mean (SD) or percentage, us-
ing a p < 0.05 as significance level. We have applied SPSS win with Chi-square and logistic regression
tests, calculating odds ratio with their confidence interval for the significant variables.

RESULTS. Patients n=191 (76% M), age 41.9 (22.4) yrs. Worst Glasgow Coma Score (GCS) in the
first 6 hours of evolution was 6.6 (3). 35% of the patients required acute neurosurgical treatment. Mor-
tality rate was 28%. We find a poor neurological outcome at ICU discharge (defined as 1-3 points in
Glasgow Outcome Scale) in 70% of the patients.
Independent factors associated with mortality at ICU in multivariate analysis were: worst CT scan
(by Marshall)(OR 13.01 (2.55-66.44), p=0.002), hypotension in ICU (defined as SBP<90mmHg) (OR
8.6 (2.5-29.5), p=0.001), acute renal failure (creat>1.8mg/dl) (OR 19.1 (3-121.4), p=0.002), hyperna-
tremia (Na>150mEq/l) (OR 7.3 (1.9-28.6), p=0.004) and coagulation disorders (Quick’s T<50%) (OR
4.6(1.2-17.7), p=0.025)
Independent predictors of neurological outcome at ICU discharge were: worst GCS (75.4 (9.1-624.3),
p <0.001), barbiturate coma (OR 5.4 (1.2-25), p=0.003), hypotension in ICU (OR 2.6 (1.1-6.5),
p=0.034), hypernatremia (OR 6.5 (1.4-29.6), p=0.002) and coagulation disorders (OR 5.9 (1.8-19.5),
p=0.003).

CONCLUSION. 1) In our large series, brain-injured patients had a relevant mortality and a poor neu-
rological outcome at ICU discharge.
2) These findings suggest that, in the acute stage of TBI, systemic disorders could be related to sec-
ondary brain damage which is associated with a significantly worse outcome.
3) A knowledge of these prognostic factors and the correct management of them may help to improve
outcome and to reduce morbidity and mortality.

1002
HIP FRACTURE IN ICU-AMBULANCE: PAIN RELIEF WITH REMIFENTANIL, 3TO1
BLOCKADE & MORPHINE

Lafuente A1, Moncada R1, Hernandez M1, Perez Cajaraville J1, Gomez I1, Fernandez Esain B2,
Belzunegui T2

1Anesthesiology and Critical Care, University Clinic of Navarre, 2Anesthesiology and Critical Care,
Hospital of Navarre, Pamplona, Spain

INTRODUCTION. Hip fracture is a common pathology in old patients, especially in out-hospital
emergencies. We compared three strategies for pain relief: remifentanil in continour perfusion, iv mor-
phine and “3 to 1 blockade”, evaluating haemodinamic changes, adverse effects and comfort of the
patient.

METHODS. It is a prospective, randizomed study, envolving 16 patients, followed during 5 months
in the ICU ambulance of our Community.
Patients received:
A group: 3 to 1 blockade with bupivacaine (0.25%)
B group: iv morphine (0.1 mg/kg)
C group: remifentanil (0.1mcgr/kg/min: inital dose)
Heart rate, respiratory rate, median BP and ETCO2 were measured at 1.10 and 20 minutes.

RESULTS. Mean age was 68 years: 42% were women and 68% were men. Results are presented in
Table 1. No serious side effects were noted.

TABLE 1.
VAS
(PAIN
SCALE)

Median BP HEART
RATE

RESP.
RATE

SAT O2
(%)

ANXIETY
SCALE: 1-4

PREVIOUS 8.1 92.1 92.7 18.2 93.8 3.1

GROUP A
3TO1
BLOCKADE

3.6 (66%) 77 (17%) 15.8 (17%) 1.5

GROUP B
REMIFENTANIL

3.1 (61.8%) 54 (41.7%) 10.1 (44.6%) 1.3

GROUP C
MORPHINE

5.3 (34.6%) 68 (26.6%) 12 (34.1%) 1.7

CONCLUSION. Remifentanil can be helpful in controlling pain caused by hip fractures in out-
hospital patients, compared with intravenous morphine and 3 to 1 blockade, with less side effects
and controlling anxiety.

1003
NEED OF INVASIVE MONITORING IN TRAUMA BRAIN INJURY: CAN THE PATIENT BE
MANAGED IN A GENERAL ICU?

Juan Pedro C C H1

1Intensive Care, Hospital Universitario de Valme, Seville, Spain

INTRODUCTION. The trial concerns traumatic brain injury (TBI) patients. It will investigate if the
clinical and radiological data are predicting the need of invasive neurological monitoring or neurosur-
gical treatment. This could be useful in order to discuss the requirement of transferring this kind of
patients from general intensive care units (ICUs) to ICUs specialised in neuropathology.

METHODS. We analyzed all the patients admitted in an ICU of reference during 2005, with the prin-
cipal or coexisting diagnosis of traumatic brain injury. The data of clinical and radiological value, apart
from sex and age, were: starting point (admitted in the emergency room of the centre or transferred
from other hospitals), GCS score sending the patient to the ICU (evaluated on the centre, or by physi-
cians of others hospitals, or physicians in emergency transport), classification of the first CT (computed
tomography) referring to The Traumatic Coma Data Bank (TCDB), presence or not of subarachnoid
haemorrhage (SH), Injury Severity Score (ISS), APACHE II and APACHE III. As neurosurgical tech-
niques were recorded intracranial pressure monitoring (ICP), neurosurgical treatment, and when they
were performed.

RESULTS. 113 cases were analyzed. Medium GCS was 8.5. 13% of the patients had a grade I CT,
55.8 grade II, 8% grade III, 5.3% grade IV, 14% grade VI. 12 cases needed ICP monitoring: none with
a grade I CT, 3 with a grade II CT. 26 cases needed surgery, none with a grade I CT, 6 with a grade
II CT. There were 63 cases with a grade II on CT. 34 of them had a GCS < 9. None of the patients
with GCS >9 needed invasive monitoring nor neurosurgery. The patients who needed monitoring or
neurosurgery were not different in the ISS, APACHE II or presence of SH from the patients wich did
not need.

CONCLUSION. Patients with a GCS > 12 and with a CT grade I or II on TCDB classification do not
need to be transferred to a reference centre in neuropathology ICU. These patients can be managed in
a general ICU, always there is a rapid access to a neurosurgery centre.

REFERENCE(S). Marshall L T, Gautille T, Klauber M R, et al: The outcome of severe closed head
injury. J Neurosurg 1991; 75:S14-S20.

1004
EXPERIENCE IN USING ROCURONIUM FOR OROTRACHEAL INTUBATION IN THE
MOBILE ADVANCED LIFE SUPPORT UNIT

Cores Cobas C1, Souto Mata F1, Martinez Melgar J L2, Cenoz Osinaga J I1, Katcher W1, Rama
Sorribas J M1

1Medicalized Unit 061, 061 Public Foundation, 2Intensive Care Unit, Montecelo Hospital, Pontevedra,
Spain

INTRODUCTION. The use of neuromuscular blocker (NMB) for rapid sequence orotracheal intu-
bation (OTI) in critically ill patients is usual in the hospitalary environment, however, in the out-of-
hospital circles, it turns out to be controversial. Our aims is to evaluate the safety, efficacy and con-
ditions of the non-depolarizing NMB rocuronium (R) for OTI in the extrahospitalary environment, as
well as the possibility of haemodynamic alterations and the need for using other NMB.

METHODS. A prospective and descriptive study was carried out from March 2005 to March 2006,
according to the OIT protocol with R (dose:0.6mg/kg) in the out-of-hospital environment in the mo-
bile Advanced Life Support Units (ALSU). The following parameters were evaluated before and at
minute 1, 5 and 10 after OTI : age, sex, OTI indication, OTI conditions according to Cormack-Lehane
(C-L) classification and Krieg (K) scale, haemodynamic parameters : Mean Arterial Pressure (MAP),
Heart Rate (HR), and arterial oxygen saturation (SatO2). The need for other type of NMB and the
possible complications were also analysed. Cardiac arrest, neck injury and patients <15 years old were
excluded.

RESULTS. 23 patients (16 males, 7 females) were included. Mean age was 51±20 years old, OTI
indications were: neurological (GCS< 9) in 18 patients, cardiological in 3 patients and respiratory in 2
patient. The conditions for OTI, according to K scale were : grade I (good jaw relaxation , vocal cords
open, no coughing) in 19 patients, grade II (same as grade I, with coughing) in 1 patient and grade
III (vocal cords moving) in 2 patient and gradeIV (impossible OTI) 1 patient; and according to C-L
classification were : grade I (most of the glottis seen) in 14 patients and grade II (posterior portion of
glottis can be seen) in 8 patients and grade IV (epiglotis cannot be seen)1 patient. The haemodynamic
parameters before and at minute 1, 5 and 10 after the OTI were respectively: MAP: 75±8, 70±7, 69±8,
71±8 mmHg; HR : 107±18, 102±18, 104±20, 93±27 and SatO2 : 91±6, 98±2, 99±1, 98±4. After
the induction dose with R there was no need for administering other type of NMB nor complications
were observed.

CONCLUSION. According to our study, R, a non-depolarizing NMB, is a safety and effective drug
for OTI in the critically ill patients in the extrahospitalary environment.

Grant acknowledgement. SERGAS
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1005
THE IMPORTANCE OF CPR TRAINING FOR ASSESSING THE KNOWLEDGE AND
SKILLS OF HOSPITAL PERSONNEL

Farah R E1, Stiner E2, Zohar Z2, Eisenman A2, Zveibil F3

1Internal Medicine, Nahariya Hospital, 2Emergency medicine, 3Intensive Care Unit, Hospital,
Nahariya, Israel

INTRODUCTION. Saving a life demands only two hands and some basic knowledge. A qualified
person can open airways, resuscitate, massage a heart and call for help. A person with CPR training
can sustain an ailing person’s heart and brain for a short time.
Knowledge of CPR guidelines and skills is not enough; medical and nursing practitioners must practice
and train regularly to hone those skills.
Western Galilee Hospital is the first and only institution in Israel, and one of the few in the world, that
has developed simulator programs for surprise CPR training exercises in all hospital departments.
Objective: To use surprise drills in order to improve the quality of resuscitation and CPR methods.

METHODS. ACLS instructors use a computerized simulation mannequin (SIM 4000). 2-3 surprise
drills are done in the hospital each week. At the end of each drill, a final report is given to the depart-
ment head and a staff meeting is held to discuss the drill results. Between the years 2003-2005, 131
drills were carried out in 30 different departments of Western Galilee Hospital.
Nine criteria are measured and scored in the drill: reaction time, ABC principles, calling the doctor,
CPR knowledge, CPR skills, resuscitation management, staff work, resuscitation cart, and defibril-
lator management. Drills are compared with previous drills done in the same department, and with
drills done in other departments. Data is analyzed using Anova, Kruskal-wallis, Independent t-test and
Spearman correlation coefficient test.

RESULTS. Improvement was found in the results of the drills held from 2003-2005, mainly in the
medical departments as compared with the surgical departments and ambulatory clinics. The average
score in 2005 was 77.2 (p=0.001), compared with 74 (p=0.012) in 2004, and 59 (p<0.001) in 2003.
Improved criteria included: calling the doctor, staff work, CPR knowledge, and defibrillator (p<0.05).

CONCLUSION. It is our belief that surprise resuscitation drills are the key to improve functioning
during actual emergency resuscitation, both on a departmental and a general hospital level.

1006
PROGNOSIS OF PATIENTS ADMITTED TO THE INTENSIVE CARE UNIT AFTER A SUD-
DEN DEATH

Ridruejo R1, Zalba B1, Cárcamo A1, Martin L1, Tomas I1, Montoiro R1

1Intensive Care Unit, University Clinic Lozano Blesa Hospital, Zaragoza, Spain

INTRODUCTION. Sudden death constitutes a major sanitary problem with high mortality and serious
neurological complications. The objective of this study was to analyze the prognosis and the charac-
teristics of patients who initially recovered after an episode of cardiac arrest and who were admitted to
the intensive care unit (ICU).

METHODS. We retrospectively studied the clinical characteristics and outcome of 65 patients admit-
ted to the Intensive Care Unit during a 3- year period with aborted sudden death.

RESULTS. 65 patients, 44 (67.7%) men and 21 (32.3%) women. Middle ages 69.1 +/- 13.9. Middle
stay 5.4+/- 7.7. 29 (44.6%) out of hospital and 36 (55.4%) into hospital sudden death. First attention
was made by health officer in 52 cases (80%) and by family or others in 13 (20%). Cardiopulmonary
resuscitation was <10 minutes in 28 cases (43.1), and >10 minutes in 37 (56.9%). 36 (55.4%) of all sud-
den deaths were of cardiac origin, 17 (26.2%) respiratory, 5 (7.7%) neurological, 2 (3.1%) metabolic
and 5 (7.7%) unknown origin. 37 patients (56.9%) died and 28 (43.1%) survived the episode. It was
LET in 11 cases (16.9%). 29 (44.6%) of all had post- anoxic encephalopathy and most died before dis-
charge from ICU. Of 28 survivors, 5 patients were discharged alive with post-anoxic encephalopathy
(17.8%) and 23 were discharged without neurological disturbances (82.2%). This was more frequent
when sudden death was into hospital (p 0.009) and cardiopulmonary resuscitation was <10 minutes (p
0.045).

CONCLUSION. High number of the patients admitted to a Intensive Care unit with aborted sudden
death died during ICU stay. Many patients had post-anoxic encephalopathy and most of these died. So,
up to 35% of the patients admitted after an episode of cardiac arrest were discharged alive and without
severe neurological damage.

1007
ACUTE POISONING RELATED TO CARDIOTOXIC DRUGS: EPIDEMIOLOGY AND OUT-
COMES

Jozefowicz E1, Saulnier F1, Onimus T1, Soubrier S1, Nseir S1, Mathieu D1, Durocher A1

1Intensive Care Unit, Hospital Calmette, Lille, France

INTRODUCTION. In this study, we aimed to evaluate the epidemiologic characteristics of car-
diotoxic intoxications and their outcome.

METHODS. We studied retrospectively all patients who were admitted from April 1994 to April 2004
in a 30–bed ICU for cardiotoxic intoxications: β blockers, calcium-channel blockers, antidepressants,
carbamazepine, carbamates, quinidine, antiarrhythmics, and neuroleptics.

RESULTS. 1451 patients were included (8.4% of drug intoxications). 59% of patients were women
and the SAPS II was 13 ± 11. 54.5% were poly intoxications. Intoxications with antidepressants were
the most frequent (38%), followed by carbamates (16%), neuroleptics (11%), β blockers (8%) and
several cardiotoxics 20%. Others cardiotoxics represented less than 3%.
In symptomatic patients (31.4%), neurological failure (coma, seizure, other) was present in 68.5%,
ECG abnormalities in 34.9%, cardiac failure (hypotension, arrhythmia) in 42%.
Sodium lactate was used in 19.4%, catecholamine (isoprenaline, dobutamine, norepinephrine) in 21.3%
of symptomatic patients. Mechanical ventilation was necessary in 60.5% of symptomatic patients with
a duration of 46 ± 122 h.
Complications included infections in 11.1% (aspiration pneumonia 96.4%) and metabolic disorders in
13.2% of all patients. Neurological failure was more frequent in patients with psychotropic-drugs in-
toxications (70.5%). Hypotension was frequent with Calcium-channel blockers (25%), sotalol (25%),
quinidine (16.7%) and carbamates (17.3%). Bradycardia was associated with cardiotropics (53.3%)
with more use catecholamine. Haemodialysis was performed in 3 patients, hemoperfusion and tempo-
rary pacemaker in 1 patient and calcium gluconate in 4 patients.
5 patients died (0.3%) (3 poly cardiotoxics, 1 carbamazepine and 1 antidepressants), including 1 re-
fractory shock.

CONCLUSION. The cardiotoxic intoxications are frequent but often asymptomatic. They are respon-
sible for many complications, especially aspiration pneumonia. However, the mortality rate is low in
these patients.

1008
NEW ECG PARAMETERS AMONG CRITICALLY ILL OBSTETRIC PATIENTS: A PILOT
STUDY

Marrakchi S1, Ouragini H1, Baccar K1, Kaddour C1

1Anesthesia and intensive care, National Institute of Neurology, tunis, Tunisia

INTRODUCTION. ECG parameters dispersion is a new tool to evaluate critically ill patients. P-wave
dispersion may be mediated by the alleviation of the fluid overload [1]. QRS dispersion is associated
with increased mortality in chronic heart failure patients [2]. A cutoff value >40 ms had a good sensi-
tivity and specificity in predicting the occurrence of sudden death. Increased QRS dispersion > 50 ms
was a strong predictive factor of recurrent malignant arrhythmic events. We examined the incidence of
P-wave, QT and QRS dispersion among critically ill obstetric patients.

METHODS. 12lead ECG was recorded from 37 critically ill obstetric patients after delivery. they
were compared to 37 obstetric patients who delivered at the term of normal pregnancy. The QRS-
complex duration was measured from the beginning of the QRS complex to its end. The QT interval
was measured from the onset of the QRS complex to the end of the T wave. The P-wave, QT, QRS and
dispersions were defined as the difference between the maximum and minimum P-wave, QT and QRS
values. We also studied the rate corrected QT duration QTc. The threshold of significance was 0.05.

RESULTS. The average QRS dispersion was significantly lower in critically ill obstetric patients
(25.80±12.17ms vs 37.89±16.18ms, p=0.013). The average QTc was significantly lower among
critically ill obstetric patients (306.42±37.63ms vs 336.31±26.29ms, p=0.0012). There was no
statistical difference in P-wave and QT dispersion (50.96±21.81ms vs 49.47±19.28ms, p=0.40 and
26.25±19.30ms vs 31.57±15.37ms, p=0.14).

CONCLUSION. Physiologic changes in cardiovascular status among pregnant patient could explain
these parameters. The clinical implications of these results are unknown. This difference could be an
poor prognostic factor among obstetric critically ill patients. Further studies are needed in order to
elucidate its exact role in this setting.

REFERENCE(S). 1: John E. Madias Increases in P-Wave Duration and Dispersion After Hemodialy-
sis Are Totally Due to the Procedure-Induced Alleviation of the Body Fluid Overload. Ann Noninvasiv
Electrocardiol2005;10:129.
2: Anastasiou-Nana M I. Relation of dispersion of QRS and QT in patients with advanced congestive
heart failure to cardiac and sudden death mortality. Am J Cardiol 2000;85:1212–7.
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1009
SURFACE COOLING WITH A NOVEL COOLING-BLANKET FOR RAPID INDUCTION OF
MILD HYPOTHERMIA IN HUMANS

Uray T1, Janata A1, Wandaller C1, Holzer M1, Sterz F1, Laggner A N1, Behringer W1

1Department of Emergency Medicine, Vienna General Hospital, Vienna, Austria

INTRODUCTION. Mild hypothermia (33-36◦C) proved to be beneficial when induced during or af-
ter cardiac arrest in humans. Reaching the target temperature rapidly in patients inside and outside
hospitals remains a challenge. Therefore, a novel cooling-blanket (EMCOOLS®), independent of an
energy source during use, was developed. The primary objective of the study was to evaluate the effi-
cacy and safety of surface cooling with this novel cooling-blanket in patients successfully resuscitated
from cardiac arrest.

METHODS. Between 09/05 and 02/06, 12 patients with restoration of spontaneous circulation after
cardiac arrest, admitted to our department, were included. The cooling-blanket consists of multiple
cooling units, filled with a combination of graphite/water. These cooling units were cooled to -20◦C
before use, and heve the advantage of being independant of any energy source during cooling. Cool-
ing was started as soon as feasible until an esophageal temperature (Tes) of 34 ◦C was reached, when
the cooling blanket was removed. Target-temperature of Tes 33◦C was kept for 24 hours, and then
re-warming was started. Data are presented as median and interquartile range (25-75%).

RESULTS. One patient was excluded from analysis due to severe sepsis (Tes 38.9◦C) and the need of
additional cooling with an intravascular cooling catheter. The remaining 11 patients weighted 85 ± 22
kg. In one patient, cooling was terminated after 115 min because of acute heart surgery. The cooling-
blanket decreased Tes from 35.9 (35.2-36.1) ◦C at baseline to 34.0◦C within 37 (29-45) min, and to
target temperature Tes 33◦C within 54 (44.5-60) min after initiation of cooling, resulting in a cooling
rate of 3.4 (2.5-3.9) ◦C/h. Parts of the cooling-blanket (30% of total size) had to be reapplied in 10
patients to maintain the target temperature of Tes 33◦C. Mean arterial pressures and heart frequencies
remained within normal ranges. In 3 patients, minor adverse reactions (frost bites II ◦, with complete
healing) were observed.

CONCLUSION. The novel cooling blanket, independant of any energy supply during use, showed to
rapidly induce and maintain mild hypothermia in patients after cardiac arrest in the hospital setting.
The feasibility and efficacy of this device in the out-of-hospital setting (ambulance service) is under
investigation.

Grant acknowledgement. Supported by EMCOOLS (Vienna, Austria).

1010
SERUM NEURON-SPECIFIC ENOLASE AS EARLY PREDICTOR OF OUTCOME AFTER
CARDIAC ARREST: A COHORT STUDY

Rech T H1, Vieira S R1, Brauner J S1, Nagel F M1, Scalco R1

1Serviço de Medicina Intensiva, Hospital de Clinicas de Porto Alegre, Porto Alegre, Brazil

INTRODUCTION. Outcome after cardiac arrest is mostly determined by the degree of hypoxic brain
damage(1). Patients recovering from cardiopulmonary resuscitation are at great risk of subsequent
death or severe neurological damage, including persistent vegetative state (2). The early definition of
prognosis for these patients has ethic and economic implications (3,4). The main purpose of this study
was to investigate the prognostic value of serum neuron-specific enolase (NSE) in predicting outcome
in patients early after cardiac arrest.

METHODS. Forty-five patients resuscitated from in-hospital cardiac arrest were prospectively studied
from June 2003 to January 2005. Blood samples were collected any time between 12 and 36 hours after
the arrest for NSE measurement. Outcome was evaluated six months later using the Glasgow outcome
scale (GOS). Patients were divided into two groups according to GOS category: Group 1 (unfavorable
outcome) included GOS 1 and 2 patients; and Group 2 (favorable outcome) included GOS 3, 4 and
5 patients. Mann-Whitney’s U test, Student’s t test and Fisher’s exact test were used to compare the
groups.

RESULTS. The mean GOS score was 6.1±3 in Group 1 and 12.1±3 in Group 2 (p< 0.001). The mean
time to NSE sampling was 20.2±8.3 hours in Group 1 and 28.4±8.7 hours in Group 2 (p=0.013). Two
patients were excluded from the analysis because of sample hemolysis. At six months, favorable out-
come was observed in nine patients (19.6%). Thirty patients (69.8%) died and four (9.3%) remained in
persistent vegetative state. The 34 patients (81.4%) in Group 1 had significantly higher NSE levels than
those in Group 2 (median NSE 44.24 ng/ml range 8.1-370 vs. 25.26 ng/ml range 9.28-55.41; p=0.034).

CONCLUSION. Early determination of serum NSE levels is a valuable ancillary method for assessing
outcome after cardiac arrest.

REFERENCE(S). (1) Safar P, Behringer W, Bottiger B W, Sterz F: Cerebral resuscitation potentials
for cardiac arrest. Crit Care Med 2002, 30: 140-4.
(2) Madl C, Holzer M: Brain function after resuscitation from cardiac arrest. Curr Opin Crit Care 2004,
10: 213-7.
(3) Schoerkhuber W, Kittler H, Sterz F, Behringer W, Holzer M, Frossard M et al.: Time course of
serum neuron-specific enolase. A predictor of neurological outcome in patients resuscitated from car-
diac arrest. Stroke 1999, 30: 1598-603.
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NON-INVASIVE CARDIAC OUTPUT MEASUREMENT IN THE CARDIAC SURGICAL EN-
VIRONMENT

Phillips R A1, Lichtenthal P J2, Sloniger J A3, West M J1, Burstow D J1, Copeland J G2

1Medicine, University of Queensland, Brisbane, Australia, 2Cardiothoracic surgery, University of Ari-
zona, 3Clinical Specialist, USCOM Ltd, Tucson, United States

INTRODUCTION. Measurement of cardiac output (CO) in the cardiac surgical environment is im-
portant for management. A number of methods are commonly used ranging in complexity, accuracy
and invasiveness. However there remains a need for a non-invasive alternative, particularly in children.
USCOM (USCOM Ltd, Sydney, Australia) is a novel non-invasive point and measure Doppler device
specialised for simple accurate CO measurement. This study compared USCOM measurements with
various standards of care methods in children and adults.

METHODS. 560 paired CO measures were analysed from 24 subjects of various ages attending a heart
failure transplantation clinic. CO was measured using the clinical standards of care methods (STD),
including Fick (3), Echo (2), PAC (11), and Mechanical assist devices (CardioWest (7) and BiVad (1)),
and USCOM. Methods were compared using Two Tailed T-Tests, Bland-Altman analysis and linear
regression.

RESULTS. USCOM was feasible in all subjects (mean age 46.5yrs, range 3mths to 82yrs), with
a mean CO by USCOM and STD of 4.69±2.35 and 4.68±2.39l/min respectively (range 0.85 to
8.00l/min). The mean difference between methods was 0.002±0.204l/min, with a mean % error of
-1%. There was excellent correlation of measures without significant difference (r=0.996, p<0.005),
and CO STD=1.012CO USCOM-0.06l/min.

CONCLUSION. USCOM measurements of CO compared favourably to current clinical measures and
is a non-invasive alternative in the cardiac surgical environment in children and adults.

REFERENCE(S). Knobloch K, et al. Noninvasive Cardiac Output Determination by Two-
Dimensional Independent Doppler During and After Cardiac Surgery. Ann Thorac Surg 2005;
80:1479-84.
H L Tan, et al. Clinical Evaluation of the USCOM Ultrasonic Cardiac Output Monitor in Cardiac
Surgical Patients in the Intensive Care Unit. Br J Anaesth 2005;94:287-91.

1012
TRENDS IN INTRAAORTIC BALLOON COUNTERPULSATION WEANING: RESULTS OF
AN AUSTRALASIAN SURVEY

Lewis P A1, Mullany D2, Courtney M3

1Health and Sciences, CPIT, Christchurch, New Zealand, 2Intensive Care, The Prince Charles Hospital,
3Research, Queensland University of Technology, Brisbane, Australia

INTRODUCTION. Weaning intraaortic balloon counterpulsation (IABP) incorporates the withdrawal
of mechanical assistance provided by the IABP console, a reduction in pharmacodynamic support and
in most cases, mechanical ventilation. Opinion and practice relating to support withdrawal varies dra-
matically. The aims of this study were to generate baseline data describing Australasian IABP weaning
practice and determine if practice variation had differing responses on patient outcome following the
withdrawal of IABP support.

METHODS. This study employed a non-experimental design using a five stem questionnaire. The
survey was surface mailed to every level one, two and three intensive care unit in Australasia (192
units).

RESULTS. Response rate for this survey was 60%. The majority of hospitals informing practice were
public (65%), had between 100 and 500 beds (69%) and treated a minimum of 11 patients per annum
with IABP (60%). IABP support was weaned by ratio reduction only (61%), ratio followed by aug-
mentation (17%), augmentation followed by ratio (11%) and augmentation only (4%). Although not of
strong statistical significance, ratio reduction weaning appears more successful than variations of aug-
mentation weaning (p=0.068). Units most likely to undertake ratio weaning were higher end users of
IABP (>21 per annum) (p=0.04). The predominant sequence of systematic treatment withdrawal in the
combined setting of IABP, mechanical ventilation and pharmacological support was IABP, ventilation,
then pharmacology (22%) or pharmacology, IABP then ventilation (20%). For 39% of respondents no
usual order was followed. The sequence of support withdrawal did not affect patient outcome follow-
ing IABP removal. ICU’s with a documented weaning policy (26%) were most likely to demonstrate a
good outcome post IABP regardless of their weaning strategy (p=0.06). Following removal of IABP an
increase in pharmacological support was occasionally required (57%), however, reinsertion was rare
(71%).

CONCLUSION. Australasian approaches to IABP weaning are eclectic. While ratio reduction wean-
ing appears the most successful, this may be a consequence of a volume outcome relationship with
high end users yielding improved results through IABP familiarity.

Grant acknowledgement. The Prince Charles Hospital Foundation.
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1013
OSTEOPROTEGERIN AND SRANKL AS INDICATORS FOR AORTIC VALVE CALCIFI-
CATION

Hermann-Arnhof K M1, Pollak J2, Schwarz S1, Fitzgerald R D1

1Anesthesia and Intensive Care Medicine, Karl Landsteiner Institute for Anesthesia and Intensive Care
Medicine, 2Cardiology, Intensive Care Unit, Vienna, Austria

INTRODUCTION. The Osteoprotegerin/RANK-system acts as an important regulator of osteoclas-
togenesis. An influence of this system on arteriosclerosis is known and was shown to be an excellent
predictor for outcome in patients undergoing CABG. The impact OPG/RANK in the pathogenesis of
aortic valve calcification is unknown. We hypothesized that OPG and sRANKL are able to identify
patients in the different stages of aortic valve calcification.

METHODS. We studied 94 consecutive patients (>70 yrs) admitted with a broad spectrum of heart
diseases. Serum Osteoprotegerin (OPG) and sRANKL levels were determined using a sandwich ELISA
(Biomedica, Vienna, Austria). Aortic valve morphology was investigated by 2-D echocardiography
and Doppler analysis and divided into 6 categories: Group1: normal aortic valve; Group 2: increased
echo density; Group 3: thickening or calcific deposits >3mm; Group 4: thickening or calcific deposits
>3mm with mildly restricted motion (mean pressure gradient < 17mmHg); Group 5: aortic steno-
sis (AS) with mean pressure gradient 17–49 mmHg; Group 6: AS with mean pressure gradient >50
mmHg. OPG and sRANKL levels were compared between these groups using Kruskall-Wallis Test.
Also a total of 21 anamnestic, laboratory and clinical parameters were controlled for correlation to
degree of aortic pathology by Spearman Rank Test.

RESULTS. Within all controlled parameters only sRANKL (r=-0.98; p=0.0001) and OPG (r=0.45;
p=0.0002) showed a significant correlation.

TABLE 1.
OPG and sRANKL in the different stages of aortic valve calcification

Group 1
(n = 15)

Group 2
(n = 17)

Group 3
(n = 23)

Group 4
(n = 12)

Group 5
(n = 17)

Group 6
(n = 10)

OPG 4.4 (3.5/5.7) 6.2 (4.3/7.8) 6.8 (4.6/8.6) 7.4 (6.1/8.6) 8.7(6.4/10.6) 7.3 (5.8/8.7)
pmol/l
sRANKL 1.3 (0.7/1.2) 0.5 (0.4/0.5) 0.3 (0.3/0.3) 0.2 (0.1/0.2) 0.1 (0.1/0.2) 0.1 (0.1/0.1)
pmol/l
data are shown as mean (lower/upper quartile)

CONCLUSION. In our patients sRANKL levels are significantly different in individuals with normal
heart valves compared to those with different stages of aortic valve calcification. Our results indicate
that OPG and especially sRANKL may identify patients with aortic valve sclerosis and stenosis.

REFERENCE(S). 1) Hermann-Arnhof K M, Publig T, Novotny P, Loho N, Schwarz S, Koller U,
Fitzgerald R Initially elevated osteoprotegerin serum levels may predict a perioperative myocardial le-
sion in patients undergoing coronary artery bypass grafting. Crit Care Med. 2006 Jan;34(1):76-80.
2) Collin-Osdoby P. Regulation of vascular calcification by osteoclast regulatory factors RANKL and
osteoprotegerin. Circ Res. Nov 26 2004;95(11):1046-1057

Grant acknowledgement. This study was sponsored by a grant of the Lord Major of Vienna
(“Medizinisch-wissenschaftlicher Fonds des Bürgermeisters der Bundeshauptstadt Wien”) project #
2319.

1014
EFFICACY OF LEVOSIMENDAN IN CARDIOGENIC SHOCK POST NON STEMI AMI
> 12 H ONSET

D’ Ignazio N1, Iannuzzi M1, Bressy L1, De Sio A1

1Anesthesia and Intensive Care, Santa Maria delle Grazie Hospital, Pozzuoli - Naples, Italy

INTRODUCTION. The novel calcium sensitizer and ATP-dependent potassium channel opener lev-
osimendan has been introduced for routine use in several European countries. Recent reports on clin-
ical experience confirm the positive hemodynamic results and beneficial clinical effects in patients
with severe low-output heart failure. Aim of the study was to evaluate the efficacy of levosimendan in
cardiogenic shock due to non STEMI AMI presenting to our attention after 12h onset.

METHODS. 10 patients (6M/4F) SAPS II 49.8±13.8. All were affected by cardiogenic shock post
non STEMI acute miocardial infarction. All patients received standard monitoring and hemodynamic
parameters (C.I. SVRI DO2 SVV MAP) where controlled by means of LiDCO plus system. Values
where recorded before and after 24h of infusion. All patients received a levosimendan infusion at
a constant rate of 0.1 mcg/kg/min with no starting bolus for 24 hours. Levosimendan infusion was
allways preceeded by optimisation of the effective circulating volume based on the SVV and MAP
values.

RESULTS. C.I, SVRI, DO2, EF%, MAP before and after treatment with levosimendan where respec-
tively 1.6 ± 0.36 ; 2510 ± 88.69 ; 2510 ± 878.6 6± 201 ; 22.2± 2.4; 34±+ 12 and 2.6 ± 0.78 ; 1405±
495 ; 972± 230.4 ; 38.7± 7.5 ; 64 ± 10. 2 cases reporting a SVV < 10% received norepinephrine in-
fusion while 8 cases presenting a SVV > 15% received fluids to obtain a MAP > 65mmHg. Mortality
was 40%.

CONCLUSION. In a small series of patients with cardiogenic shock after myocardial infarction the
inotropic and vasodilating actions of levosimendan may be of value in a setting were even interven-
tional management may be discussed.

REFERENCE(S). 1: Garcia Gonzalez M J, Dominguez Rodriguez A. Pharmacologic Treatment of
Heart Failure due to Ventricular Dysfunction by Myocardial Stunning : Potential Role of Levosimen-
dan. Am J Cardiovasc Drugs. 2006;6:69-75. 2: Cleland J G, Freemantle N, Coletta A P, Clark A L.
Clinical trials update from the American Heart Association: REPAIR-AMI, ASTAMI, JELIS, MEGA,
REVIVE-II, SURVIVE, and PROACTIVE. Eur J Heart Fail. 2006;8:105-10. 3: Follath F, Franco F,
Cardoso J S. European experience on the practical use of levosimendan in patients with acute heart
failure syndromes. Am J Cardiol. 2005; 96:80G-5G.

1015
PRELIMINARY RESULTS OF A CARDIOGENIC SHOCK (CS) REGISTRY IN A COMMU-
NITY HOSPITAL

Fellner B1, Smetana P1, Hoechtl T1, Huber K1, Geppert A1

13rd Department of Medicine, Wilhelminenhospital, Vienna, Austria

INTRODUCTION. The majority of studies on patients (pts) with CS focuses on risk factors, echocar-
diography and revascularization. Little is known on the accompanying ICU treatment. For this reason
we designed a CS-registry with special attention to ICU treatment like hemodynamic monitoring, me-
chanical ventilation (MV) and vasopressor therapy. Preliminary results of this registry in a single centre
community hospital will be presented.

METHODS. All consecutive pts with CS complicating myocardial infarction admitted to our ICU dur-
ing 2004+2005 were analysed. Pts with other causes for CS or severe life limiting diseases (cerebro-
vascular disorders, cancer) were excluded.

RESULTS. A total of 29 of more than 700 pts treated in the CCU/ICU fulfilled the inclusion crite-
ria in 2005. 37% were in CS following cardiopulmonary resuscitation (CPR). MI-treatment consisted
of primary PCI in 41%, thrombolysis in 30% and was initially conservative in 29%. MV was used
in 85% (electively in 41%, in emergency situation in 59%). An IABP was implanted in 74% but in
only 20% on ICU before coronary angiography for hemodynamic stabilization. Further hemodynamic
treatment consisted of dobutamine (median dose 6(3-6)µg/kg/min) and norepinephrine/epinephrine
(cumulative dose 0.25(0.09-1.15)µg/kg/min). The median EF was 29(25-36)%. A pulmonary artery
catheter (PAC) was used in 21 pts (72%) but only 14% received the PAC before PCI. After PCI the
initial recorded median cardiac index (CI) was 2.5(2.25-2.65)l/min/m2, the pulmonary capillary wedge
pressure (PCWP) 17(12-23)mmHg, the systemic vascular resistance (SVR) 1051(916-1386) and the
cardiac power (CP) 0.7(0.6-0.9). At 24/48hrs CI was 2.8(2.4-3.2)/3.2(2.7-3.9)l/min/m2, PCWP 18(13-
22)/14(10-18)mmHg, and SVR declined to 1013(935-1317)/887(667-1036) but CP remained constant
at 1(0.7-1.3)/1(0.8-1.2), the median dobutamine dose was 6(4-6)/6(6-8)µg/kg/min and the combined
vasopressor dose was 0.19(0.11-0.53)/0.26(0.2-0.78)µg/kg/min. A systemic inflammatory response
syndrome (SIRS) was present in 52% of pts during the first 48hrs but in only 21% on diagnosis.
The initial C-reactive protein was 44(15-114)mg/L and 132(76-203)/181(110-294)mg/L at 24/48hrs.
Respectively, 30-day mortality was 60% in the overall group of patients (7-day mortality 52%) and
70% in pts after CPR, 67% in pts with elective MV institution, 67% in pts with SIRS after PCI, 57%
in pts with SIRS at 24h, 57% in pts with PAC, 55% in pts with IABP.

CONCLUSION. 1) SIRS is frequent after diagnosis of CS reaching >50% within the first 48h. 2) The
standard hemodynamic criteria of CS (CI<2.2-2.5; PCWP >15) are fulfilled in only a minority of pts
despite a clear clinical history. 3) Pts with CS after CPR have, but patients with emergent rather than
elective intubation have not a higher 30-day mortality. 4) The simple use of PAC without definition of
therapy guidelines does not influence mortality.

1016
ARGININE VASOPRESSIN DURING THE POSTRESUSCITATION PHASE AFTER
CARDIAC ARREST

Mayr V1, Wenzel V1, Jochberger S1, Luckner G1, Friesenecker B1, Lindner K1, Hasibeder W2, Duenser
M3, Knotzer H4, Pajk W4, Ulmer H5

1Anesthesiology and critical care, Medical university innsbruck, innsbruck, 2Anesthesiology and
critical care medicine, Krankenhaus der barmherzigen schwestern, Ried im innkreis, Austria,
3Intensive care medicine, University Hospital Bern, Bern, Switzerland, 4Anesthesiology and critical
care medicine, 5Medical statistics, informatics and health economics, Medical university innsbruck,
innsbruck, Austria

INTRODUCTION. Arginine vasopressin (AVP) has been employed successfully during cardiopul-
monary resuscitation, but there exist only few data about the effects of AVP infusion for cardiovascular
failure during the post-cardiac arrest period. Cardiovascular failure is one of the main causes of death
after successful resuscitation from cardiac arrest. Although the “post-resuscitation syndrome” has been
described as a “sepsis-like” syndrome, there is little information about the hemodynamic response to
AVP in advanced cardiovascular failure after cardiac arrest.

METHODS. In this retrospective study, hemodynamic and laboratory variables of 23 patients with
cardiovascular failure unresponsive to standard hemodynamic therapy during the post-cardiac arrest
period were obtained before, 30 minutes, 1, 4, 12, 24, 48, and 72 hours after initiation of a supplemen-
tary AVP infusion (4 IU/h).

RESULTS. During the observation period, AVP significantly increased mean arterial blood pressure
(58±14 to 75±19 mmHg, p<.001), and decreased norepinephrine (1.31±2.14 to 0.23±0.3 µg/kg/min,
p=.03), epinephrine (0.58±0.23 to 0.04±0.03 µg/kg/min, p=.001), and milrinone requirements
(0.46±0.15 to 0.33±0.22 µg/kg/min, p<.001). Pulmonary capillary wedge pressure significantly
changed (p<0.001); an initial increase being followed by a decrease below baseline values. While
arterial lactate concentrations (95±64 to 21±18 mg/dL, p<.001) and pH (7.27±0.14 to 7.4±0.14,
p<.001) improved significantly, total bilirubin concentrations (1.12±0.95 to 3.04±3.79 mg/dL,
p=.001) increased after AVP. There were no differences in the hemodynamic or laboratory response to
AVP between survivors and nonsurvivors.

CONCLUSION. Supplementary AVP infusion successfully reversed advanced cardiovascular failure
that was unresponsive to standard therapy in >90% of patients surviving cardiac arrest.
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1017
PACO2 BECOMES GREATER THAN PVCO2 DURING APNEA TESTING FOR DIAGNOSIS
OF BRAIN DEATH

Diaz Y1, Gracia M1, Perez A1, Vazquez A1, Gener J2, Solsona F1

1Critical Care, Hospital del Mar, 2Critical Care, Hospital Germans Trias i Pujol, Barcelona, Spain

INTRODUCTION. The apnea test (AT) is a necessary requisite to complete the diagnosis of brain
death. The goal of apneic oxygenation is to document the absence of breath once PaCO2 arise the
appropriate level to stimulate the respiratory center.

METHODS. Arterial and venous central (venous catheter central) blood samples for PaCO2 and
PvCO2 measurements were obtained before and after apnea testing in 20 patients to complete the di-
agnosis of brain death. The patient was disconnected from the respirator while receiving pure oxygen
via a catheter inserted into the endotracheal tube down to the level of the carina.

RESULTS. Prior to apnea, PvCO2 (35 +/- 2.1 mm Hg) was greater than PaCO2 (30 +/- 1.9 mm Hg.)
but after the onset of apnea, this relationship was reversed with PaCO2 (59 +/- 2.0) mm Hg.) becoming
greater than PvCO2 (50 +/- 1.8 mm Hg.).

CONCLUSION. We hypothesize that there is an increase in the partial pressure of CO2 due to the
production of CO2 by the pulmonary parenchyma and that CO2 is transported dissolved rather than
as carbamino compounds which is the form in which CO2 is preferentially transported in the venous
circulation.. However, we do not know whether a reversed gradient between PvCO2 and PaCO2 should
modify these criteria and to assess Pv CO2 more than PaCO2 since acid-base capillary balance is better
represented by the venous than the arterial blood.

1018
PLASMA CYTOTOXICITY IN CARDIAC ARREST PATIENTS DOES NOT INVOLVE H2O2

Huet O1, Lemiale V1, Vigué B2, Thirion M1, Mathonnet A1, Chereau C3, Mira J1, Duranteau J2,
Cariou A1

1ICU, Hopital Cochin Port Royal, Paris, 2DAR, Hopital Bicêtre, Le Kremlin Bicêtre, 3Laboratoire
d’immunologie, Hopital Cochin Port Royal, Paris, France

INTRODUCTION. Patients successfully resuscitated after an out of-hospital-cardiac-arrest (OHCA)
present an inflammatory response described as a post-resuscitation disease wich involves ischemia
reperfusion mechanisms. The aim of our study was to investigate the induced endothelial oxydative
stress and cytotoxicity in plasma of patients after cardiac arrest (CA).

METHODS. Blood samples were collected from OHCA patients on ICU admission and 24 hours after
CA. Witten consent was obtain from patients’ next of kin. Fluorescent microscopy was used to study
the radical oxygen species (ROS) production by perfused HUVEC (DCFH fluorescent dye) and the
plasma cytotoxicity (PI fluorescent dye).
HUVEC were exposed to patient plasma during 15min. Statistical analysis was performed using Mann-
Whitney test.

RESULTS. 12 consecutive OHCA patients studied. Mean age was 62±13 years, SAPS II was 64±14.
mean total cardiopulmonary resuscitation was 23.5±9.9 minuts and mortality rate was 59%. On ICU
admission (ADM), patient plasma induced high cytotoxicity (cell death rate : 80% [68-98]). Cytotoxi-
city significantly decreases at H24 post-OHCA. No H2O2 production by HUVEC was noticed.

CONCLUSION. The plasma of OHCA patients induces in vitro endothelial cell death. This plasma
cytotoxicity significantly decreases 24 hours after cardiac arrest. This cytotoxicity seems independent
of H2O2 production. More experiments are needed to investigate the role of other ROS like O2-, OH-
and NOO- in this cytotoxicity.

Grant acknowledgement. This work was founded by SFAR-SRLF grant.
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CEREBRAL BLOOD FLOW (CBF) AND OXYGEN EXTRACTION (EO2) DURING
POSTRESUSCITATION SYNDROME

Lemiale V1, Huet O1, Vigué B2, Mathonnet A1, Thirion M1, Mira J1, Duranteau J2, Cariou A1

1ICU, Hopital Cochin Port Royal, Paris, 2DAR, Hôpital Bicêtre, Le Kremlin Bicêtre, France

INTRODUCTION. Most of survivors of out-of-hospital cardiac arrest (OHCA) will subsequently die
from post-anoxic encephalopathy. In animal studies, severity of brain damages is influenced by the du-
ration of cardiac arrest and the cerebral blood flow abnormalities observed during the postresuscitation
period.

METHODS. Consecutive patients admitted after OHCA from cardiac etiology were studied every 12
hours. CBF were assessed by measuring the mean blood flow velocity (BFV) and pulsatility index
(PI) of mean cerebral artery using transcranial doppler. EO2 were obtained using a retrograde jugu-
lar catheter (EO2=[(SaO2-SvjO2)/SaO2]). These parameters were studied during the first 3 days and
compared between survivors and nonsurvivors.

RESULTS. Eighteen patients (60.2+/-16.6 years) were included and treated with mild therapeutic hy-
pothermia (32-34◦C). No flow duration was 7 +/-6 min, low flow was 15 ± 8 min. At 1 month, 12
patients were died, 6 patients were alive with no or mild neurologic sequelae. BFV values were low
at admission but quite normal after 72 hours for all the patients (28.4 ± 8 cm/s vs 52 ± 23 cm/s,
p<0.01). PI was high at admission but decreased quikly (1.49 ± 0.49 vs 0.9 ±0.26 at H36, p=0.03).
EO2 was similar between survivors and nonsurvivors at admission (18± 8% vs 24± 17%, ns) but was
different at H72 (24± 11% vs 8± 5%, p=0.05). In survivors, BCF/EO2 ratio remained stable during
postresuscitation syndrome but increased in nonsurvivors.

CONCLUSION. CBF and EO2 are altered during post resuscitation syndrome. The increase of
BCF/EO2 ratio in nonsurvivors suggests the appearance of a “luxury cerebral perfusion” that is linked
to a poor neurologic outcome.

Grant acknowledgement. Study founded by SFAR-SRLF grant.
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FULL-SCALE SIMULATOR TRAINING RAPIDLY IMPROVES CRISIS RESOURCE
MANAGEMENT SKILLS

Krage R1, Michael E1, Picker O1

1Anesthesiology, University Hospital Duesseldorf, Duesseldorf, Germany

INTRODUCTION. Health care is not as safe as it should be. Deaths in hospitals due to preventable
adverse events still remain in the top 10 of the leading cause of death (1). Roughly 80% of these
events are related to the so called human factor due to a lack of knowledge of proper Crisis Resource
Management (2). Patient simulators are receiving increasing support as an educational tool. Therefore,
we studied whether frequent simulation sessions during an anesthesia residency programme increase
knowledge of CRM and thus patient safety.

METHODS. All members of our department (n=62) participated in simulation sessions on a regular
basis (residents twice a year, board-certified anesthesiologists once a year) to teach both, technical abil-
ities (hard skills) as well as Crisis Resource Management (soft skills). All scenarios were developed
using a full-scale-simulator (HPS, METI). After 18 months the quality of the simulation sessions was
evaluated using a standardized questionnaire (20 questions). All questions could be answered by using
standard school grades (1-6). Grades were then devided in three groups (1-2: agree, 3-4: intermediate,
5-6: disagree).

RESULTS. Simulation sessions on a regular basis improved hard skills (68%) and soft skills (81%).
After 18 months of simulation training, 53% of the participants reported that simulations sessions in-
fluenced their every day practise. 51% stated that they altered their behaviour in an OR setting in terms
of communication and team organisation. All scenarios were evaluated as being very realistic (92%)
and appropriate in terms of skill level (95%). 52% of the questionnaires were answered.

CONCLUSION. 18 months after establishing a full scale simulation programme modulation of the
individual performance can clearly be attributed to our programme. Therefore, consequent and fre-
quent simulation sessions increase knowledge of CRM and may thus contribute to the improvement of
patient safety.

REFERENCE(S). (1) Kohn, L T et al. (2000): “To err is human”, National Academy of Science,
Washington (http:/www.nap.edu/books/0309068371/html/;21.07.2005).
(2) Flin R et al.: “Anaesthetists Non-Technical Skills System (ANTS) Handbook V1.0”, Aberdeen
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1021
DIAGNOSIS RELATED AND NON-RELATED WORKLOAD IN PATIENTS ADMITTED TO
THE ICU. A MANAGEMENT TOOL

Abizanda R1, Bernat A1, Madero J1, Mateu L1, Ferrándiz A1, Reig R1, Cubedo M1, Treviño E1

1ICU Department, Hospital Universitario Asociado General de Castelló, Castelló, Spain

INTRODUCTION. NAS (Nursing Activity Store) is a workload expression system based on attend-
ing times, expressed as percentages of FTE (full time equivalents) needed for caring patients admitted
to ICUs. So, one nurse can not cope with more than 100 NAS points during one shift. Our aim has
been to assess the different workloads linked to admission diagnosis or other circumstances not related
to diagnosis.

METHODS. During 2005, 1069 consecutive patients were admitted to our ICU. Admission diagnoses
were classified according to FRICE IRS 1.0. Circumstances not related to admission diagnosis were
infection detected after ICU admission (92 cases), isolation procedures (71), intermediate care atten-
tion (255), and intraICU death (165). Patients attendance processes were evaluated by NAS, expressing
results as NAS 1 (first day workload), NAS TOT (whole stay and NAS PRO (daily average). Length of
stay (LOS) and NAS were expressed as for days.

RESULTS. (Only admission reasons with more than 25 patients were considered). NAS 1 score ranged
between 41.53 ± 13.5 (for rhythm disturbances) and 52.6 ± 14 (for obstruction / perforation secondary
peritonitis) (p: 0.083). NAS TOT ranged between 109.2 ± 262.9 (CNS tumours scheduled postopera-
tive patients) and 768.9 ± 830.4 (head injury with or without other accompanying injuries) (p: 0.000).
NAS PRO ranged between 39.7 ±10.9 and 49.5 ± 11.3 (p 0.003)
The table shows different values for NAS associated with the considered non related admission reasons
(bold black if p < 0.05)

TABLE 1.
LOS NAS 1 NAS TOT NAS PRO

ALL PATIENTS 5.4 (8.8) 46.2 (12.8) 288.9 (444.8) 44.1 (9.6)
ICU DEATHS 8.3 (10.9) 53.7 (13.2) 438 (479.1) 52.9 (8.9)
INTERMEDIATE CARE 2.9 (3.4) 42.7 (10.6) 186.4 (351.2) 41.9 (8.9)
ISOLATED 22.4 (19.4) 50.1 (13.4) 1052.8 (942.4) 47.4 (6.7)
INFECTED 24.1 (17.5) 51.3 (13.9) 1048.7 (800.9) 47.9 (7.1)

mdian (st.d)

CONCLUSION. It seems not adequate to define nursing staffing according to the ICU size and is
occupancy rate, and by the contrary the admitted case-mix is the main factor to consider for ascertain-
ing the real needs of manpower. ICU managers must reinforce the attitude of adapting staffing to their
particular case-mix and patients flow, even if seasonal variability has to be considered.

1022
SUCCESSFUL ACTIVATION OF A CRITICAL CARE DISASTER PLAN IN A LARGE
GENERAL HOSPITAL

Ng J1, Nirgude P1, Patel T1, Moore-Gwyn A1, Martin S2, Castello-Cortes A1, Vaughan D J1,
Suntharalingam G1

1Intensive Care Medicine, 2Postoperative Recovery Unit, Northwick Park and St. Marks Hospitals,
London, United Kingdom

INTRODUCTION. On March 13th 2006, six healthy volunteers developed multiple organ failure after
infusion of a phase I trial drug (TGN1412, TeGenero AG, Germany) and required emergent admission
to an 8 bed ICU in a 610 bed acute hospital. At the time the ICU had only one available bed.

METHODS. Analysis of patient movements, operational decisions taken and outcomes of all trans-
ferred patients.

RESULTS. A total of 19 patient moves were made, shown with time of day on vertical axis. A post-
operative recovery area adjacent to ICU was converted into a 5 bed ICU. Most patients destined for
external transfer were held until 0800 when multiple transfer teams were available. There was no ad-
verse outcome from any transfer.

CONCLUSION. Short term surge expansion of an ICU to 165% capacity was possible due to flexible
use of operating department space, cross-skilled staff, and staged transfer.

1023
APPROPRIATENESS OF INDICATIONS OF ICU ADMISSIONS OF OLDEST OLD
PATIENTS

Boumendil A1, Pateron D2, Garrouste-Orgeas M3, Somme D4, Simon T5, Guidet B6

1U707, INSERM, Paris, 2Emergency department, Hôpital Jean Verdier, Bondy, 3ICU, Hôpital
Saint-Joseph, 4Geriatric unit, Hôpital Européen Georges Pompidou, 5URCEST, 6ICU, Hôpital
Saint-Antoine, Paris, France

INTRODUCTION. The few published general recommendations of ICU admission are addressed to
intensivits, however the first triage occurs in the emergency department. There is no published rec-
ommendation regarding specifically old patients, although population of oldest old requiring intensive
care will increase in future years. Using a Delphi method, we built a list of indications of ICU admis-
sion of patient over 80 from recommendations of the SCCM. We confronted the list to data from the
multicenter ICE-CUB study, analysing frequency distribution, rate of ICU request and admission of
each item.

METHODS. First, a panel of six physicians built a 79-item list of indications of ICU admission based
on the North-American published guidelines. 26 emergency physicians were asked to rate the appro-
priateness of each indications of the list on a 9-unit numerical scale. Appropriateness of each item
was determined from the median and agreement from the range of the ratings. Using a Delphi method
physicians were asked to review their rating until an acceptable level of agreement was obtained for
each indication. We analysed frequency distribution, rate of intensive care request and ICU admission
of every indications.

RESULTS. Three Delphi rounds were performed. Only one item was considered inappropriate : “In-
tracranial hemorrhage with potential for herniation”. Among the most frequent indications : “myocar-
dial infarction” (4.4%) was rated appropriate with a poor level of agreement. ICU admissions were
requested for only 5.5% of patients and only 1.82% of patients were finally admitted. Death rate was
12.7%. “Gastrointestinal bleeding” (2.12%) was rated appropriate with a poor level of agreement. ICU
admissions were requested for 32.1% of patients and 22.64% of patients were finally admitted. Death
rate was 11.32%. “Septic shock” (6%) was rated appropriate with a poor level of agreement. ICU ad-
missions were requested for 38% of patients and 19.3% of patients were finally admitted. Death rate
was 61.3%.

CONCLUSION. ICU admission are rarely requested even for indications considered appropriate by
the emergency physicians. Less than half the patients proposed to ICU are finally admitted. Those in-
formations should help building a list of indications of ICU admission of oldest old patients. Long term
outcome of patients evaluated in the ICE-CUB study will also be helpful.

1024
ITALIAN ICUS APPROACH TO HIV INFECTED CRITICALLY ILL PATIENTS: RESULTS
OF A MULTICENTRE SURVEY

Corona A1, Rech R1, Castelli A1, Colombo R1, Marco V1, De Grandis C1, Minari C1, Raimondi F1

1ICU Department, Luigi Sacco Hospital, M ilan, Italy

INTRODUCTION. Up today no study exists in literature to produce clear hints or to inform ICU
physician practice in terms of admitting or not HIV-infected/AIDS patients to ICU.

METHODS. To provide new insights into this topic, we are conducting a multi-stage stepwise research
project. For Phase I, we sent a detailed questionnaire, in January 2006, to GIVITI (Italian Group for
Evaluation of Interventions in ICU) ICU membership list. We survey, among other aspects (hospital and
ICU main characteristics), if ICU physicians were aware both of number and mortality of AIDS/HIV-
infected patients admitted to their ICU and of their main causes of ICU admission or rejection. More-
over they were asked (i) if any shared criteria for ICU admission or rejection for AIDS/HIV-infected
patients existed (ii) if such criteria were generally share with other, like infectious disease specialist.
SPSS software was used for statistical analyses and p values less than 0.01 were considered statistically
significant.

RESULTS. A total of 103 ICUs out of 244 of the GIVITI membership lists responded, mainly poly-
valent (92.1%), from community (54%) and university associated (25.4%) hospitals, with a median
(IQR) number of beds of 8 (5-10). Only 30.4% of ICUs considers always appropriate an admission of
HIV-infected patients to ICU, whereas only 14.3% of them usually admit a critically AIDS patient. The
median (IQR) referred number of yearly admission is 5 (5-7). The most frequent referred admission
reasons is respiratory failure (70.8%), being Pneumocystosis in 46.2% of cases; on the other hand the
most prevalent cause of ICU admission rejection are neoplasia (37.5%), hepatic failure (33.3%) and
wasting syndrome (16.7%). However the most intriguing results is that there is a strong correlation
between the presence of an infectious disease (ID) (present in 60.3% of considered hospitals) ward
and the intensivist approach towards HIV-infected patients: ICUs from an hospital with an ID ward al-
ways admit a HIV/AIDS patients in 70.3% of cases (vs 29.7%, p= 0.02, Spearman rho: -0.536); (ii) the
decision of admission is taken with an ID doctor (78.2%, vs 14.3%, p=0.0000, Spearman rho: -0.2046).

CONCLUSION. This questionnaire from a large national cohort reveals that the number of HIV-
infected patients admitted yearly to Italian ICUs are still very low. Intensivists decision in terms of
admission is still strongly influenced by the presence in the hospital of an ID ward.
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1025
RESULTS OF THE USE OF A CLINICAL PATHWAY FOR CARDIAC SURGERY PATIENTS
IN THE INTENSIVE CARE

Boogaard M V 1, Speelman-ter Brugge C H1, Van der Hoeven J G1

1Intensive Care, UMC St Radboud, Nijmegen, Netherlands

INTRODUCTION. A clinical pathway (CP) is a multidisciplinary care plan describing from admis-
sion up to discharge all the goals and activities goals that must be performed and obtained to secure a
smooth, short and uncomplicated hospital stay and is also an instrument for measuring and improving
the quality of care. CP’s for coronary artery bypass surgery do exist, but well described pathways for
the intensive care period are rare. We developed an ‘hour to hour’ CP with a special variance report
for all cardiac surgery patients admitted into our IC. Variances can be considered as deviations of the
pathway and are usually registered in a report and used for care evaluation. Our Radboud variance
report contains predefined variances coupled to pre-defined actions, which allows the nurse to act as
fast as possible to get the patient back on the pathway track. This CP and the target values were devel-
oped in cooperation with the medical and nursing staff of the ICU, the cardiac surgery department and
physiotherapists. Fast hemodynamic stabilization, early extubation and mobilization and prevention of
a postoperative temperature drop were main points. Exclusion criteria for the CP were the use of high
doses of inotropic agents, life threatening cardiac arrhythmias or necessary re-operation.

METHODS. After training the nurses and the medical staff we started with the CP in January 2006.
The primary outcome measures were the duration of weaning from the ventilator, extubation time and
incidence of temperature drop (decreasing temperature > 0.3◦C. after arrival on the IC). The outcome
from the first 29 patients was compared to a matched control group from 2005 for the type of operation,
age, gender and length of stay.

RESULTS. Median weaning time was 4 hours and decreased to 2.35 hours with CP. Median extuba-
tion time decreased from 7.30 hours to 6.15 hours. The incidence of temperature drop decreased from
27.6% to 10%. Three patients were excluded for reasons of preoperative hemodynamic instability (1),
high doses of inotropic agents (1) a necessary reoperation (1). Recently an additional 71 patients were
included. In total 78% stayed in the CP. The median weaning time was 3 hours, the median extubation
time 6.15 hours and the incidence of temperature drop was 14%.

CONCLUSION. The use of a CP with the Radboud model of variance report is a good instrument for
faster weaning and extubation after cardiac surgery and a lower incidence of temperature drop. The
care is transparent and standardized and analysing the variance report probably increases the quality of
care.

1026
INTERMEDIATE RESPIRATORY CARE UNITS IN SPAIN: A NATIONWIDE SURVEY

Ferrer M1, Blanquer J2, Calle M3, Casolive V4, Echave-Sustaeta J5, Masa J6, Torres A1

1Pneumology, Hospital Clinic, Barcelona, 2Pneumology, Hospital Clinico Universitario, Valencia,
3Pneumology, Hospital Clinico San Carlos, Madrid, 4Pneumology, Hospital Bellvitge, L’Hospitalet
de Llobregat, 5Pneumology, Hospital 12 de Octubre, Madrid, 6Pneumology, Hospital San Pedro de
Alcantara, Caceres, Spain

INTRODUCTION. An appropriate setting to manage patients needing non-invasive ventilation (NIV)
and through tracheostomy are intermediate respiratory care units (IRCU). Since no information on
these areas existed in Spain, we conducted a nationwide survey of IRCUs.

METHODS. A questionnaire with 28 groups of items regarding the existence of IRCUs, their location,
organization, staffing, equipment, and use of highly-specific respiratory therapy such as NIV or venti-
lation through tracheostomy, was sent to all Spanish hospitals with departments of Pneumology from
January to April 2004. A nurse/patient ratio of at least 1:4 per shift, availability of adequate continuous
non-invasive monitoring, and expertise for NIV were considered in defining an IRCU.

RESULTS. Complete information was obtained from 76/117 (65%) contacted hospitals. We identified
IRCUs in 16 (21%) centres, having 4.6±1.9 beds. These units were integrated within a respiratory
ward in 13 (81%) cases and independently located in 3 (19%) cases. Monitoring included pulseoxime-
try in 100%, electrocardiogram in 88%, and non-invasive blood pressure in 81% IRCUs. There were
facilities for NIV in 100%, invasive ventilation in 38%, and emergency intubation in 75% IRCUs. A
pneumologist on duty was available 24 hours per day in 4 (25%) and on call in 6 (38%) IRCUs. Despite
that 58 (76%) centres used NIV and 36 (47%) used ventilation through tracheostomy, these therapies
were applied in centres with IRCUs in 15 (26%) cases for NIV and 13 (36%) cases for ventilation
through tracheostomy only.

CONCLUSION. Despite the wide use of NIV and ventilation through tracheostomy among Spanish
hospitals with departments of Pneumology, the majority of these centres do not have areas appropri-
ately staffed and equipped to manage these patients.

Grant acknowledgement. SEPAR and 2005 SGR 00822

1027
IDENTIFYING ONLINE EDUCATIONAL RESOURCES TO SUPPORT COMPETENCY-
BASED ICM TRAINING

Barrett H1, Gomersall C2, On behalf of the CoBaTrICE Collaboration3

1Dept. of Anaesthesia and ICM, University of Birmingham, Birmingham, United Kingdom, 2Dept. of
Anaesthesia and ICM, Chinese University of Hong Kong, Shatin, Hong Kong Special Administrative
Region of China, 3CoBaTrICE Project, ESICM, Brussels, Belgium

INTRODUCTION. CoBaTrICE (Competency Based Training in Intensive Care in Europe) has de-
fined 102 competencies required of a specialist in Intensive Care Medicine (ICM) (1). Educational
materials are necessary to support the acquisition of these competencies. We aimed to identify existing
educational resources which could be integrated into a web-based competency training programme.

METHODS. A structured search was combined with an iterative review process. Searches were con-
ducted by ICM trainees using pre-defined terms applied to two major online search tools (Medline
& OMNI) and specific web-sites recommended by ICM specialists. Searches were limited to online,
English-language resources, published or updated within the last 5 years. Personal recommendations
were also permitted. An online database was used to collect information about suitable resources, not
the resources themselves. A multi-national group of ICM specialists reviewed all recommended re-
sources, applying criteria based on mandatory and desirable characteristics, and their own professional
judgement of the context, content, format & educational value of the resource.

RESULTS. Trainees from 18 countries conducted online searches over a three month period using 163
primary search terms. Information about 588 resources was collected. Following specialist review, 360
resources were retained in the database. Almost half are freely accessible abstract or full text journal
articles (n = 157); 95 other documents (26%) and 80 e-learning resources (22%) are included. More
detailed review criteria were defined as the search and review processes progressed; these were applied
by an editorial group to promote consistency, and facilitate cross referencing between competencies.
Educational resources were linked to single or multiple competencies in all CoBaTrICE domains.

CONCLUSION. A structured search strategy, and iterative review process, has enabled us to identify
existing online educational resources which can be linked electronically to the CoBaTrICE competen-
cies. We have initiated the development of a bibliographic database of ICM resources which can now
evolve to assist trainers and trainees with educational activities and facilitate lifelong learning.

REFERENCE(S). CoBaTrICE Collaboration (2006) Developing an international training programme
in Intensive Care Medicine: Consensus development of core competencies. ICM [in press].

Grant acknowledgement. EU Leonardo da Vinci Programme. GlaxoSmithKline; Pfizer (HK);
ESICM; SCCM.

1028
THE 1999 SOHO BOMBING AND THE JULY 2005 LONDON SUICIDE BOMBINGS: A
COMPARISON

Fong K J1, Lohn J W G2, Mallucci P L2, Floyd D C2, Withey S J2

1Centre for Aviation Space and Extreme environment medicine, University College London, 2Plastic
Surgery, University College London Hospitals, London, United Kingdom

INTRODUCTION. On July 7th 2005 four suicide bombers attacked the transport network in Central
London killing 55 and generating more than 700 casualties. On April 30th 1999 a nail bomb was deto-
nated in a London pub, killing 3 and injuring more than 75. We compare these two blast injured groups
to illustrate the different patterns of injury that can occur in urban terrorist events.

METHODS. A retrospective review of the case notes of patients admitted to University College Lon-
don Hospital’s (UCLH) intensive care unit from both incidents.

RESULTS. The Soho Nail Bomb (n = 4) and July 7th cohorts (n = 5) had mean ICU stays of 21.67 and
12.65 days respectively. APACHE II scores for Soho and July 7th were 17.25 and 11.8 respectively.
In both groups traumatic amputation was present with haemorrhage, hypovolaemia and coagulopathy
dominant features in early management. However, the Soho cohort exhibited mean body surface area
burns of 16.75% with none seen in the July 7th victims. Inhalational injury was not significant in either
cohort but ARDS was more prevalent after Soho.

CONCLUSION. Terrorist attacks involving improvised explosive devices are not uncommon in Cen-
tral London. The heterogeneity between the Soho Nail Bomb and 7th July cohorts illustrates the need
to recognise that not all elements of blast injury management can be easily generalised. The Soho
attack produced realtively low lethality but high morbidity while the reverse was true of the July 7th
bombings. Many factors contribute to the different clinical courses of these blast injured groups. These
include: location of incident, type of device and changes in trauma resuscitation and surgical practice.
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1029
LONG TERM EFFECTIVENESS OF AN INNOVATIVE STRATEGY TO IMPROVE POTEN-
TIAL ORGAN DONORS IDENTIFICATION

Marsolais P1, Lagacé A2, Manègre J2, Lemonnier K2, Giguère J3, Verdant C1

1Intensive Care, 2Organ Donation Committee, 3Neurosurgery, Hôpital du Sacré-Coeur de Montréal,
Montreal, Canada

INTRODUCTION. Faced with a low identification rate of potential organ donors (POD) in 2002-2003
in our center (464-bed level I academic trauma center), we developed a new referral strategy centered
on respiratory therapists. Since one of the major challenges in improving care is to sustain the modified
behavior, we perform the present study to address the long term efficacy of our strategy.

METHODS. During February and March 2004, the daily worksheet of the respiratory therapist team
was adapted to include a section on POD. All respiratory therapists were then asked to refer every
intubated patient with a severe brain injury to the on-call organ donation coordinator which could pro-
vide support and information if needed. To assess the effectiveness of our strategy, all hospital deaths
from February 2003 to January 2004 (before intervention) and from April 2004 to March 2006 (after
intervention) were reviewed to identify POD and assess if they were adequately referred or not. A POD
was defined according to specific criteria based on provincial guidelines. To limit bias, the chart review
process was standardized and completed by the same team of reviewers.

RESULTS. The average identification rate before the intervention was 60% (Table 1). Immediately
after implementation, the referral rate increases above 90% and remains significantly elevated during
the first and the second year after implementation (p 0.001; Chi-square).

TABLE 1.
POD identification before / after intervention

BEFORE
12 months

AFTER
12 months

AFTER
12-24 months

All hospital deaths, (n) 1057 1170 1122
Potential / Referred organ
donors-total, (n)

90 / 54 87/ 82 74 / 69

Referral rate, (%) 60% 94% 93%

CONCLUSION. A focused approach, implicating a small group of health care professionals, achieves
a rapid and sustained high identification rate of POD. Such an approach may prove to be particularly
efficient and cost-effective when compared to “more general” educational campaigns.

1030
COMPARING PERFORMANCE OF A GENERAL ICU WITH BRAZILIAN DATABANK ON
ICU THE QUATI

Pereira S P1

1ICU, Hospital de Clı́nicas Niterói, Rio de Janeiro, Brazil

INTRODUCTION. Everyday more management of ICU depends on objective data instead of dubi-
ous and personal impressions. In this sense, an information system is essential. The QuaTI software
is a Brazilian software used in more than 50 ICUs in our country which works in this direction. We
compared performance of our general ICU versus the databank of QuaTI.

METHODS. The study was from January to December 2004. We compared the followed variables:
age, sex, length of stay in ICU (LOS), occupation rate (OR), hospital mortality rate, mechanical venti-
lation rate, non-planned extubation, accidental pneumothorax, pressure ulcers and case-mix.

RESULTS. Age ICU = 63.8 X Quati = 66 years-old; sex : ICU - male = 50 X Quati = 52%; LOS - ICU
= 4.2 X Quati = 6.0 days; OR - ICU = 93 X Quati = 60.4%; hospital mortality rate - ICU = 7.7 X Quati
= 12.1%; mechanical ventilation rate - ICU = 18 X Quati = 27.4%; non-planned extubation - ICU =
2.9 X Quati = 3.8%; accidental pneumothorax ICU = 3.4 X Quati = 1.4%; pressure ulcers - ICU = 4.4
X Quati = 3.3%; case-mix - ICU = 30.6% neurological, 12.1% respiratory; 22.1% cardiovascular; in
Quati, case-mix is 33.3% cardiovascular, 16.5% neurological and 14% respiratory.

CONCLUSION. Performance of an ICU is very dependent of case-mix.
A specific outcome could be different of a standard, and this doesn’t indicate better or worst perfor-
mance. Benchmarking is very important, but we must compare similar institutions. To compare ICUs
with different case-mix, in the same way, to compare Brazilian versus European ICUs is not ideal
and has the risk to give incorrect information which could generate wrong decisions. The QuaTI is
an excellent tool in this direction. In our study, the main difference in case-mix was the presence of
more neurological patients in our ICU versus more cardiovascular patients in the QuaTI. The outcome
mortality is so different – 7.7% versus 12.1%. Mechanical ventilation rate is predominant in the QuaTI
and occupation rate is also so different.
Major importance is to has our own data by model of unit, which let us to establish strategies for
improvement, comparing new data with our former performance.

REFERENCE(S). Committee on Quality of Health care in America - Institute of Medicine - 2001
Udekwu P et cols: Quality of life and functional level in elderly patients - J Am Coll Surg 2001; 193:
245-249.

1031
ASSESSMENT OF EMERGENCY CALLS TO INTENSIVE CARE UNIT

Urkmez S1, Ongor E1, Demirkiran O1, Utku T1, Colakoglu N1, Dikmen Y1

1Anaesthesiology and Intensive Care, Istanbul University Cerrahpasa Medical Faculty, Istanbul, Turkey

INTRODUCTION. We aimed to classify emergency calls to our intensive care unit (ICU) according
to the departments asking for consultation, reasons of consultation requests, whether the situation is
truly emergent or not, and to determine the number of patients we could accept to our intensive care
unit.

METHODS. The examination forms of 509 patients consultated by our ICU were retrospectively
evaluated. Applied procedures were evaluated in 4 groups as cardiopulmonary rescucitation (CPR),
invasive procedures, ICU indication, and suggested treatment. Data were determined in percentages.

RESULTS. Our ICU serves with 12 beds to 14 departments 24 hours. Departments asking for consulta-
tions (in %) were internal medicine (40.9), general surgery (26.7), coronary care unit (7.9), cardiology
(6.1), plastic surgery (5.9), cradiovascular surgery (3.5), infectious disease (2.6), ENT (2), neurosurgery
(1.2), dermatology (1), urology (1), radiodiagnostic (0.8), paediatric surgery (0.4), ophtalmology (0.2).
When interventions which performed during consultations is evaluated, it is determined that of 55.4%
patient received advise and treatment at bed-side, of 0.4% patient received invasive interventions, of
11.6% patient applied CPR and of patient 32.6% had intensive care indication. Only 10% of the patients
transport to an ICU could have been accepted to our ICU and the rest were tranported to other ICUs.
The way of consultation request was by phone call (93.1%), and written (6.9%). And it was emergent
in 87.8%. The reasons for consultation requests were: respiratory failure (59.9%), sudden loss of con-
scious (12.8%), cardiopulmonary arrest (10.2%), deterioration of general health status (10.9%), sepsis
(6.5%).

CONCLUSION. The number of the beds limits the acception to our ICU. It was seen that consultation
requests were mostly emergent and respiratory problems have the highest rate among the consultation
demands. 55.4% of the patients evaluated by our ICU were treated at the moment of consultation which
suggests that intensive care units should be capabile to respond other clinical departments.

1032
OUTCOME AFTER ICU ADMISSION DURING OFF HOURS

Meynaar I1, Dawson L1, Salm E F1, Tangkau P L1, Sleeswijk Visser S J1

1ICU, Reinier de Graaf Gasthuis, Delft, Netherlands

INTRODUCTION. Caring for the critically ill is a 24 hr responsibility. Some authors have reported
an outcome which is worse for patients admitted to the ICU during the night or in the weekend. We
studied our database to see if admission during off-hours resulted in a worse outcome.

METHODS. The unit is a closed format mixed surgical and medical intensive care in a 550 bed general
hospital. Intensivists are on duty round the clock. Information for the database is collected prospec-
tively. All ICU admissions from January 1st 2004 until December 31st 2005 were studied. Off-hours
were defined as between 20 pm and 8 am, or in the weekend, working hours were defined as between
8 am and 20 pm during weekdays.

RESULTS. There were 1482 ICU admissions in the study period. Results are presented in table 1.
None of the observed differences were statistically significant at the 0.05 level (or even at the 0.1
level).

TABLE 1.
Admitted during
working hours

Admitted during
off-hours

Number of patients 910 572
Mean age (years) 66.9 66.5
Mean APACHE II 14.0 13.7
ICU mortality 9.3% 9.6%
Hospital mortality 16.3% 15.0%
Mean ICU length of stay (days) 2.76 3.0
Mean hospital length of stay (days) 17.3 15.6

CONCLUSION. In a closed format intensivist led ICU, outcome is not influenced by admission at
off-hours.
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1033
COMPARING PERFORMANCE OF TWO GENERAL ICU UNDER THE SAME MEDICAL
COORDENATION

Pereira S P1

1ICU, Hospital de Clı́nicas Niterói e Mário Lioni, Rio de Janeiro, Brazil

INTRODUCTION. Today management is a science which works with information to generate out-
comes. QuaTI, a Brazilian software used in more than 50 ICUs works in this direction. We compared
performance of two general ICUs, now called ICU-1 and ICU-2, under the same medical coordination,
studying outcomes.

METHODS. The period was from January to December 2004. We compared variables age, sex, length
of stay (LOS) in ICU-1 and 2, rate of occupation (OR), rate of hospital mortality, rate of mechanical
ventilation, non-planned extubation, accidental pneumothorax, pressure ulcers and case-mix.

RESULTS. Age ICU-1=63.8 X ICU-2=58.5 year-old; sex: ICU-1-male= 50% X ICU-2=1.7%; LOS-
ICU-1=4.2 X ICU-2=8.5 days; OR-ICU=93% X ICU-2=100%; mortality rate - ICU-1=7.7 X ICU-
2=15.3%; mechanical ventilation rate -ICU-1=18 X ICU-2=26%; non-planned extubation-ICU-1=2.9
X ICU-2=1.6%; accidental pneumothorax ICU-1=3.4 X ICU-2=2.2%; pressure ulcers-ICU-1=4.4 X
ICU-2=5.4%; case-mix-ICU-1= 30.6% neurological, 12.1% respiratory; 22.1% cardiovascular; in ICU-
2, case-mix is 41.3% cardiovascular, 17.3% neurological and 19.7% respiratory.

CONCLUSION. The study of performance in ICU is very important. The best is to try to establish
our performance, comparing it in the time.
Comparison among units is always dangerous and has the chance of mistake.
In our study, two ICUs under the same medical co-ordination and with same resources, have different
performance. Major difference was in case-mix, where the presence of more neurological diseases in
ICU-1 versus more cardiovascular and respiratory diseases in ICU-2. Outcome mortality is so different
– 7.7% versus 15.3%. Mechanical ventilation rate is bigger in ICU-2.
It is very important to has our own data by unit, establishing strategies to improve quality and safety.
QuaTI is a tool which works in this direction.

REFERENCE(S). Meehan T P and cols: quality of care, process„ and outcomes in elderly patients
with pneumonia - JAMA 278: 2080-2084 - 1997.
The ICU model en Europe and in the United States - Medscape Critical Care 2005; 6 (2).
Metnitz P G et cols: more interventions do not necessarily improve outcome in critically ill patients -
Intensive Care Med 30:1586-1593 - 2004 .
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NON-INVASIVE TEST OF PULMONARY VASODILATATION INDUCED BY INHALED
NITRIC OXIDE

Fojón S1, Fernández C J2, Sánchez-Andrade J2, Alvarez-Lata R2, Cortés J2, López-Pérez J2, Paniagua
M2, Garcı́a Pardo J2

1Intensive Care Unit, Complejo Hospitalario Universitario Juan Canalejo, 2Intensive Care Unit, Com-
plejo Hospitalario Universitario “Juan Canalejo”, A Coruña, Spain

INTRODUCTION. Pulmonary hypertension (PHT) is an independent risk factor for right ventricular
failure and death, after heart transplant and some other heart surgery procedures. Nitric oxide (NO) is
a powerful and selective vasodilator, but its response is unpredictable. Thus it should be assessed prior
to the operation. However, preoperative assessment has not been generalized due to its difficulties and
risks. Main goal of our study is the description of a Non-Invasive Pulmonary Vasodilatory Test with
NO administered through a non invasive ventilation (NIMV) device and evaluation of its vasodilatory
response by Eco-Doppler.

METHODS. The test is the result of combining two non invasive techniques (Non invasive mechanical
ventilation and Doppler technology). We enrolled 15 patients with severe PHT all of them on preoper-
ative assessment for heart transplant. Threshold was: Systolic Pulmonary Artery Pressure (SPAP) > 65
mmHg. NO (10 ppm) was administered through a hermetic mask connected to a conventional volume
ventilator. Patients were instructed in advance by breathing air trough the device until air leak was
small enough to be ignored and a stable minute ventilation was achieved. Systolic Pulmonary Artery
Pressures (SPAP) were measured simultaneously by Doppler. SPAP can be calculated by adding the
Tricuspid Regurgitation maximal gradient measured by Continuous Doppler, to the Central Venous
Pressure (CVP) as estimated in a semiquantitative way by a combined clinical and echocardiogra-
phy approach. Since NO effect is so short-lived, response could be evaluated immediately. Pulmonary
Artery Preassures were meassured through a Pulmonary Artery Catheter in the control group.

RESULTS. All patients agreed to be enrolled.: All of them achieved a comfortable equilibrium breath-
ing air through the non invasive respiratory device before adding NO to the respiratory mixture. No
problems, interruptions or complications were noted. Average measured values were those of n=15,
SPAP (basal 69.09 mmHg CI 95%: 61.14-77.00 SD: 14.32 and with NO 53.93 mmHg CI 95%: 44.43-
63.44 SD: 17.16). Difference was 15.13 CI 95%: 9.92-20.34 SD: 9.40 (p < 0.0005). Control group
n = 28 (basal 75.15 mmHg CI 95%: 68.08-82.23 SD: 11.70. With NO SPAP 61.08 mmHg CI 95%:
53.74-68.41 SD: 12.13). Difference was 14.07 CI 95%: 7.22-20.92 SD: 11.33. No changes were noted
in Central Venous Pressure, Cardiac Output or Pulmonary Artery Wedge Pressure in the control group.
No significant differences were found between both groups.

CONCLUSION. A non invasive pulmonary vasodilatory test with NO is feasible and useful in select-
ing patients with severe Pulmonary Hypertension as receptors for heart transplant. This test could also
be used in some other indications

1035
LEVOSIMENDAN OPTIMIZES CARDIAC PERFORMANCE IN GENERAL SURGERY
PATIENTS WITH CHRONIC HEART FAILURE

Kapralou A1, Larentzakis A1, Theodorou D1, Toutouzas K G1, Drimousis P1, Kofinas G2, Theodoraki
H M1, Katsaragakis S1

1Surgical Intensive Care Unit, 1st Department of Propaedeutic Surgery, Athens Medical School,
2Medical Intensive Care Unit, Hippocratio Hospital, Athens, Greece

INTRODUCTION. Levosimendan has been shown to improve cardiac performance and hemodynam-
ics in decompensated heart failure patients. We have used levosimendan preoperatively in patients with
chronic cardiac failure undergoing non cardiac surgery.

METHODS. Patients with chronic cardiac failure with ejection fraction less than 35% who were
scheduled for elective general surgery were included. All patients were preoperatively admitted to
the surgical Intensive Care Unit for monitoring during the 24 hours administration of levosimendan.
Hemodynamic measurements included echocardiography, continuous pulse rate and arterial pressure
monitoring, and right cardiac catheterization.

RESULTS. Nine patients were enrolled in the study. Levosimendan infusion resulted in significant in-
crease of cardiac index 24 hours after treatment initiation which was also sustained during the next 24
post-infusion hours (p<0.001). Systemic resistance decreased substantially 10 minutes after treatment
initiation (p=0.009) and remained reduced during the observation period (p<0.001). Echocardiography
showed improvement of ejection fraction at re-examination seven days post infusion (p<0.05). There
was no significant cardiac event at 30 days follow up and no adverse effect attributed to the levosimen-
dan.

CONCLUSION. Our data show that levosimendan is a safe and efficient agent in preoperative opti-
mization of chronic heart failure patients.

REFERENCE(S). 1. Flancbaum L, Ziegler D W, Choban P S. Preoperative intensive care unit admis-
sion and hemodynamic monitoring in patients scheduled for major elective noncardiac surgery: a ret-
rospective review of 95 patients. J Cardiothorac Vasc Anesth 1998;12(1):3-9. 2. Follath F, Cleland J G,
Just H, Papp J G, Scholz H, Peuhkurinen K, Harjola V P, Mitrovic V, Abdalla M, Sandell E P, Lehtonen
L; Steering Committee and Investigators of the Levosimendan Infusion versus Dobutamine (LIDO)
Study. Efficacy and safety of intravenous levosimendan compared with dobutamine in severe low-
output heart failure (the LIDO study): a randomised double-blind trial. Lancet 2002;360(9328):196-
202.

1036
SHORT TERM FOLLOW-UP OF FANTONI PERCUTANEOUS DILATIONAL TRA-
CHEOSTOMY AFTER CARDIAC SURGERY

Muench C M1, Zahedi H1, Rocchi S1, Gasparri F1, Mancinelli G1, Massaccesi S1

1Anestesia and Intensive Care, G.M.Lancisi Cardiologic Hospital, Ancona, Italy

INTRODUCTION. Elective percutaneous dilational tracheostomy (PDT) is one of the most often
performed procedures in ICU. Different Authors [1,2] showed advantages of percutaneous techniques
compared to surgery, but yet no consensus has been reached about the best technique to be performed.
We report about our experience with the Fantoni PDT in a 14 bed post-cardiac surgery ICU.

METHODS. We investigated 15 patients (7F/8M, mean age 76 ± 10 years) treated with the Fantoni
PDT during a time interval from 2004 to 2005. Exclusion criteria were: major haemocoagulation disor-
ders, purulent airway secretions and previous tracheostomy. All patients were fasted for 6 hours prior to
intervention and standardised intravenous anestesia was provided. Continuous hemodynamic and oxy-
genation monitoring was performed, an operating theatre in stand-by was available. Rigid fibreoptic
bronchoscopy was performed and immediate (<48h) and late complications were recorded. Proce-
dure time, ICU length of stay (LOS) and hospital mortality were recorded. Three month after hospital
discharge a follow-up telephone interview was performed. Informed consent was obtained from all
patients or next of kin. Data are expressed as mean values ± standard deviation (SD), variables were
compared by Student’s t-test, a two tailed p value < 0.01 was considered statistically significant.

RESULTS. Mean inubation time before tracheostomy was 12 ± 4.2 days, mean ICU LOS was 31 ±
17.9 days and mean procedure time was 24 ± 8 minutes. ICU mortality in the PDT group was sig-
nificantly higher than in the general ICU population (26.7% vs. 3.6%, p<0.01) as was disease severity
(SAPS II 42.8 ± 13.4 vs. 28.2 ± 9.8, p<0.01), we observed no procedure related death. At 3 month
follow-up 6 patients (40%) were still hospitalised (3 without tracheostomy) and 5 patients (33.3%)
were discharged home without tracheostomy.

CONCLUSION. Fantoni PDT is a safe and easy to perform technique, no immediate or late complica-
tions were seen and no procedure related mortality was observed. Patients in the PDT group suffered a
significantly higher hospital mortality than patients in the general population. Patients discharged from
the hospital after a PDT recovered completely. We consider the Fantoni PDT as a first choice technique
in post cardiac surgery patients.

REFERENCE(S). 1. Fantoni A., Ripamonti D A non-derivative, non surgical tracheostomy: the
translaryngeal method. Int Care Med 1997,23: 386-92.
2. Trottier S T et al. Posterior tracheal wall perforation during percutaneous dilational tracheostomy.
An investigation into its mechanism and prevention. Chest 1999, 115: 1383-9.
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THE INTERVENTIONAL LUNG ASSIST (ILA) DEVICE IN SEVERE LUNG INJURY
AFTER CARDIOPULMONARY BYPASS

Scolletta S1, Maglioni E1, Marchetti L1, Montemerani S1, Ialongo V1, Giomarelli P1, Biagioli B1

1Anesthesia and ICU, University of Siena, Siena, Italy

INTRODUCTION. Acute respiratory distress syndrome (ARDS) is a potential complication of car-
diac surgery with cardiopulmonary bypass (CPB). Prolonged mechanical ventilation (MV) in the treat-
ment of acute respiratory failure (ARF) can cause further lung injury, and aggravate pre-existent lung
damage. Extrapulmonary support of gas exchange by using a new pumpless arteriovenous extracor-
poreal membrane oxygenator (interventional lung assist (ILA)) (NovaLung, Hechingen, Germany) is
a possible alternative to traditional lung protective strategies. With this device the mechanical part of
ventilation that may contribute to the lung failure is replaced by passive extrapulmonary CO2 elimina-
tion. We analysed the effects of ILA system in a patient complicated by ARDS after CPB.

METHODS. A 69-year-old man underwent mitral valve repair and coronary artery surgery was stud-
ied. In the immediate post-operative period the patient needed multiple blood transfusions and reop-
eration for bleeding. During the intensive care stay, an acute and progressive worsening of the pul-
monary function was observed. X-ray and computed tomography (CT) scans showed conventional
signs of ARDS. Prolonged MV was needed, and inhaled nitric oxide and intravenous steroid therapy
was started. After standard therapy had failed, the ILA system was installed using the femoral blood
vessels. After two weeks the ILA was removed.

RESULTS. After NovaLung implantation, a significant removal of CO2 by ILA was observed: PaCO2
decreased from 59 to 38 mmHg. A significant increase in PaO2 was also observed (from 63 to 153
mmHg). PaO2/FiO2 ratio improved from 80 to 250. After minimizing the invasiveness of MV, airway
pressures decreased and dynamic compliance significantly improved from 14 to 40 ml/cmH2O. X-ray
and CT scan showed remarkable regression of severe lung injury patterns.

CONCLUSION. CO2 elimination and PaO2 raise by ILA were pronounced, and made ILA beneficial
in the treatment of ARF by facilitating lung-protective ventilation strategies. To our knowledge, this
is the first Italian case report describing the usefulness of ILA device in cardiac surgery complicated
by ARDS. This new system seems a useful ventilatory support in acute lung injury after CPB. Further
studies should be addressed to assess its strength in improving mortality in cardiac surgical patients
complicated by ARDS.

1038
HYPOXEMIA AFTER CARDIAC SURGERY: A COMPARISON AMONG PATIENTS
WITH/WITHOUT CARDIOPULMONARY BYPASS

Sánchez A1, Carrasco M1, Ruiz A1, Roma F1

1Postoperative Cardiac Surgery Unit, Hospital Vall de Hebrón, Barcelona, Spain

INTRODUCTION. Cardiac surgery has important organic repercussion, specially at the respiratory
tract. Cardiopulmonary bypass is widely accepted to be a major cause of postoperative morbidity, in-
cluding hypoxemia. Over the last years, off-pump surgery has become a common practice, but there
is little information about the rate of hypoxemia in this group and let alone comparing results with
on-pump techniques.
Objective: to compare the incidence and clinical significance of hypoxemia in the early period after
off-pump versus on-pump cardiac surgery (first 48 hours).

METHODS. DESIGN: Prospective observational study. SETTING: University hospital. INCLUSION
criteria: Adult patients who underwent elective or emergency cardiac surgery with and without
cardiopulmonary bypass (on-pump/off-pump). EXCLUSION criteria: Patients with pulmonary
insufficiency, whatever the origin, prior to cardiac surgery. DEFINITIONS: Hypoxemia was arbitrarily
defined as arterial oxygen tension-inspired oxygen concentration ratio (PaO2-FiO2) less than 200.
STUDY PERIOD: three months. INTERVENTIONS: Preoperative respiratory history and pulmonary
function test (PFT) were recorded. Over the first 48 hours after cardiac surgery, the PaO2-FiO2 ratio
and oxygen saturation were recorded as well as symptoms and signs suggesting hypoxemia (dyspnea,
tachypnea).

RESULTS. Over three months, 120 patients underwent cardiac surgery. Nineteen were excluded due to
preoperative respiratory insufficiency or death within the first 6 hours after surgery. On-pump surgery
was performed in 74.26% (75/101) and off-pump in 25.74% (26/101). Overall, hypoxemia was present
in 26.73% (27/101), with 19 (25.3%) in the first group and 8 (30.77%) in the second one. Comparison
among patients with hypoxemia in the on-pump/off-pump group showed: mean age: 65.4/67, men:
63%/87.5%, coronary patients: 39.8%/75%, currently or past smokers: 47.4%/75%, respiratory dis-
eases: 47.4%/37.5%, abnormal PFT: 75%/60%. No risk factors: 42%/ 25%. Onset of hypoxemia in
less than 12 hours: 57.9%/62.5%. Mild tachypnea: 52.6%/50%. Patients in the off-pump group were
older, there were more men than women and more smokers although with less respiratory diseases and
less proportion of abnormal PFT than those undergoing on-pump surgery.

CONCLUSION. This study shows that hypoxemia depicted by low Pa02-FiO2 ratio in the early pe-
riod of cardiac surgery is common regardless of the procedure, and without marked differences in the
onset of presentation or clinical manifestations.

1039
CAUDAL EPIDURAL ANALGESIA IN ESOPHAGEAL ATRESIA

Barreiro M1, Dı́az D1, Rocha F1, Montes M1, Mouriz L1, Barros C1, Gomez A1, Carballo N1

1Anestesiology and reanimation, Complexo hospitalario de Ourense, Ourense, Spain

INTRODUCTION. Many congenital annomalies can endanger newborn children’s life, one of these
is esophageal atresia, which means an interruption of esophageal continuity.
Tracheoesphageal fistula is associated most times, but also different malformations can appear (Vacter
syndrome). This anatomic defect requires surgycal correction in the first 24-48 hours of life.

METHODS. We report several cases of esophageal atresia associated to different tipes of tracheoe-
sophageal fistula (tipe C and H). Preoperative cares included insertion of nasogastric tube with contin-
uous low pressure suction, water-electrolite balance correction and albumin administration. Stomach
descompression by gastrostomy was not achieve before surgery. General anesthesia was iniciated by
fast intubation sequence and mechanical ventilation was kept, as an intensive hydric support. Before
surgery, caudal epidural catheter was placed and rised until thoracic level T4-T5, to keep intra and
postoperative analgesia.

RESULTS. After surgery, patients were moved to neonatal intensive care unit with ventilatory support
and we started a continuous infussion of ropivacaine 0’125% to 0’4 ml/h through caudal catheter. This
analgesia was kept for 72 hours, with good clinical evolution, what allowed an early and successful
extubation in first 24 hours without respiratory disturbances.

CONCLUSION. Thoracic surgical damage is associated to numerous ventilatory problems during
postoperative period. One of the main reasons for respiratory complications is hard pain associated
to this surgery. An important strategy to avoid these complications is appropiate analgesia. Locorre-
gional thoracic tecniques are rejected in infants, so caudal epidural catheter is a good alternative to get
high thoracic levels. Low postsurgical pain is a preventive and therapeutic strategy to minimize venti-
latory disturbances. The physiological hemodynamics, endocrine and respiratory effects are specially
favorable with this tecnique.

REFERENCE(S). Busto Aguirreurreta N., Armendáriz M.L. et al (Epidural anaesthetic in infants for
pilorotomy: our experience - Cir Pediatr 2000;13:153-5).
Melman Szteyn E. (Atresia de esófago y FTE - Anest en Ped Vol. 28, supl 1, 2005, pp S 124-5).

1040
A MULTIMODAL ANESTHETIC APPROACH FOR ESOPHAGECTOMY REDUCES POST-
OPERATIVE PULMONARY MORBIDITY

Buise M1, Gommers D2, Tran K3, Bakker J4, Van Bommel J2

1Anesthesiology, 2Anesthesiology and Intensive Care, 3Surgery, 4Intensive Care, Erasmus MC, Rotter-
dam, Netherlands

INTRODUCTION. Esophagectomy followed by gastric tube reconstruction is a major intervention,
associated with frequent morbidity and mortality rates. Impaired tissue perfusion may lead to surgi-
cal complications such as anastomotic leakage or stenosis; whereas a general inflammatory response
may lead to pulmonary morbidity in the postoperative period. Recent studies suggest that a multimodal
approach of the peroperative regimen can improve the postoperative conditions in these patients.

METHODS. We introduced a multimodal anesthetic regimen, aimed at improved pulmonary func-
tion and stable hemodynamic conditions. Keystones of this regimen are thoracic epidural analgesia,
restricted fluid regimen, hemodynamic support with vasopressive agents, and immediate postoperative
extubation.

RESULTS. From June 2005 until February 2006, 41 patients were treated according to the new reg-
imen (NR) and compared to a similar number of patients from the same period in 2004-2005 (old
regimen: OR). Both groups were comparable for demographic data, ASA classification, type and du-
ration of surgery, blood loss, urine output and use of vasopressive agents. Significantly less fluid was
administered under the new regimen, resulting in a net positive fluid balance of 3.6 ± 0.3 l vs. 6.0 ±
0.3 l (P<0.05), in the NR and OR group respectively.
Within the first 10 postoperative days, 49% of the patients in the OR group vs. 18% in the NR group
developed a pneumonia, as defined by findings on X-ray and a positive sputum culture (P<0.05). ICU
stay was 5.5 ± 0.6 days in the NR group vs. 9.7 ± 2.0 in the OR group (P<0.05); total length of hospital
stay was similar in both groups: 24.2 ± 2.4 days in the NR group vs. 20.5 ± 2.2 days in the NR group.

CONCLUSION. With the introduction of a multimodal anesthetic approach of esophagectomy pa-
tients, with limited fluid administration and early postoperative extubation, postoperative pulmonary
morbidity and ICU stay could be significantly reduced. Despite the difference in fluid balance, perop-
erative urine production was similar in both groups, suggesting that an even lower net fluid balance
can be achieved. Finally, the restricted fluid regimen did not result in an increased incidence of local
anastomotic problems.
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PERIOPERATIVE COMPLICATIONS AFTER THYMECTOMY BY STERNOTOMY OR
VAT IN PATIENTS WITH MYASTHENIA GRAVIS

Tyczka J1, Nadolski J1, Ciszewski P1, Piwkowski C2, Kasprzyk M2, Dyszkiewicz W2

1Intensive Care Department, 2Thoracic Surgery Department, Pulmonary Diseases and Thoracic
Surgery Center, Poznan, Poland

INTRODUCTION. The postoperative period after thymectomy in patients with myasthenia gravis
(MG) is associated with several life threatening complications, including the exacerbation of MG
symptoms with respiratory insufficiency, myasthenic crisis and other surgical and medical problems. It
is generally accepted that the less invasive surgical procedures result in decreased perioperative stress
with comparable outcome.
The aim of the study was to assess the incidence of the postoperative complications in the patients with
MG who underwent thymectomy by VATS technique or sternotomy approach.

METHODS. We analyzed retrospectively 66 pts divided to the group A-40 pts after sternotomy and
the group B-26 pts after VATS thymectomy. Incidence of respiratory insufficiency requiring prolonged
ventilatory support, myasthenic crisis, postoperative bleeding and other complications in both groups
were compared.

RESULTS. Demographic data, past clinical course of MG and grade of symptoms according to the
Osserman classification, pyridostygmine requirement, ASA status, preoperative lung function tests,
procedure length, anesthesia type, myorelaxants use and the histological findings were similar in both
groups. Patients in the group A had more advanced MG symptoms according to MGFA Clinical Classi-
fication (p=0.04). Prolonged postoperative mechanical ventilation was necessary in 14 patients (35%)
in the group A and 8 patients (31%) in the group B (NS). Myasthenic crisis developed in 3 pts (7.5%)
in the group A and 4 pts (15.4%) in the group B (NS), with mechanical support lasting for 96±8.5h. In
the group A one patient had resternotomy on the first postoperative day due to bleeding, in the group
B two patients underwent conversion to thoracotomy due to intraoperative bleeding (NS). Blood trans-
fusions were necessary in 3 patients in group A and 4 patients in group B (NS). Mean ICU length of
stay were 3.4±1.9 vs 2.6±2.3 days in groups A vs B (p=0.06).

CONCLUSION. The incidence of perioperative complications after thymectomy performed by ster-
notomy and VATS were comparable.
The most frequent complication in the early postoperative period after thymectomy was prolonged res-
piratory insufficiency.
Myasthenic crisis after thymectomy occurred in 10.6% of patients.

REFERENCE(S). 1. Moululu A. Chest 2005; 128(5), 3454-60.

1042
ADAPTIVE SUPPORT VENTILATION (ASV) AND REMIFENTANIL AS USEFUL STRAT-
EGY FOR FAST-TRACK EXTUBATION IN CARDIAC SURGERY

Clau-Terre F1, Rull V2, Gurpegui Puente M1, Ruiz de la Cuesta Martin D1

1Intensive Care Department, Miguel Servet University Hospital, Zaragoza, 2Intensive Care Department,
Santa Barbara Hospital, Soria, Spain

INTRODUCTION. The adaptive support ventilation (ASV) is a mode of mechanical ventilation that
maintains a predefined minute ventilation by automatically adapting inspiratory pressure and venti-
lation rate depending on patients conditions. The aim of this study is to determinate the most useful
extubation protocol in non-complicated cardiac surgery patients with a reduction of tracheal intubation
time, reducing its complications and ICU lenght of stay.

METHODS. We examine 2 groups of 27 and 41 patients of cardiac surgery, without intraoperative
complications and a extracorporeal pump less than 130 min. The group A (n: 25) follows a weaning
protocol of ASV mode of ventilation (Hamilton Respirator Galileo) and the group B (n: 41) follows a
weaning protocol of SIMV+PS (Hamilton Respirator Amadeus). Both were anesthesiated with com-
bined sevofluorano and remifentanil and the postoperative sedoanalgesia was done only with a perfu-
sion of remifentanil in the ICU. The weaning strategy was started after 2nd complete blood analysis
that rule out any doubt of bleeding and all patients must be supported with a FiO2 of 0.5% (PaO2/FiO2
> 200).

RESULTS. The control group of SMIV+PS need more time for extubation (4.5 h +/- 1.25) compared
with ASV group with a significative difference. The ASV group has lower respiratory parameters in
Ppeak and RRate (p 0.05) with no diferences in acid-base analysis. The comfortability and safe of the
weaning process with ASV was a good as the control group with SIMV+PS.

CONCLUSION. We think that remifentanil and ASV it’s a good combination for fast-track extubation
in a non-complicated patients of cardiac surgery. The administration of sort acting drugs with a combi-
nation of sedo-analgesia effects make us possible to use adaptative support ventilation that change the
respiratory paramenters depending of patients collaboration. The ASV mode of ventilation is safe and
confortable for patient and doctors.

REFERENCE(S). Adaptive Support Ventilation for fast tracheal extubation after cardiac surgery. A
randomized Controlled Study. Christofer F Suizer, Rene Chiolero et al. Anesthesiology 2001; 95: 1339-
45.
Early extubation following coronary artery bypass surgery. Brendan S Silbert, John Santamaria et al.
Chest 1998, 113:1481-88.
Remifentanil in cardiac surgery. Lehmann A, Boldt J. Anesth Analg 2001 Feb; 92 (2): 557-8.
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RISK FACTORS FOR PROLONGED ICU STAY AND EARLY DEATH FOLLOWING PUL-
MONARY ENDARTERECTOMY

Mojoli F1, Capra Marzani F1, Gerletti M1, Caragliano G1, D’armini A M2, Emmi V1, Braschi A1

1Anesthesia and Intensive Care, 2Cardiac Surgery, S. Matteo Hospital, University of Pavia, Pavia, Italy

INTRODUCTION. Pulmonary endarterectomy (PEA) is the treatment of choice for patients affected
by chronic thromboembolic pulmonary hypertension. We studied pre and postoperative risk factors for
prolonged ICU stay and early mortality after PEA.

METHODS. Between April 1994 and December 2005, 141 patients underwent PEA at our institu-
tion; 87 of these patients were admitted to our ICU for postoperative management. Early mortality was
defined as death in ICU or within 60 days ICU discharge; ICU stay >6 days was judged prolonged.

RESULTS. Mean lengths of mechanical ventilation (MV) and ICU stay were 6.3 ± 8.6 and 10.6 ±
12.6 days. The early mortality was 5.7% (5/87). Patients who experienced early death were older (68.6
± 7.5 vs 52.5 ± 14.9; p<0.01), had higher preoperative Pulmonary Vascular Resistance (1436 ± 349
vs 1029 ± 387 dynes s-1 cm-5; p<0.05) and Systemic Vascular resistance (2669 ± 448 vs 2115 ± 651;
p<0.05), lower preoperative Cardiac Index (1.44 ± 0.28 vs 1.97 ± 0.52; p<0.02). Patients staying >6
days in ICU were older, had higher preoperative and also postoperative PVR (468 ± 225 vs 353 ± 254;
p<0.02) and mean Pulmonary Artery Pressure (36.7 ± 8.6 vs 30.8 ± 9.4 mmHg; p<0.002). 24 patients
(27.6%) showed postoperative PVR >500: compared with patients with lower postoperative PVR, they
experienced more prolonged (18.2 ± 16.9 vs 7.7 ± 9.1 days; p<0.0002) and complicated ICU stay, in
terms of length of MV (11.5 ± 11.8 vs 4.3 ± 6.0 days; p<0.0002), rate of extubation failure (42% vs
11%; p<0.01), pneumonia (50% vs 19%; p<0.05), need for tracheotomy (21% vs 3%; p<0.05). They
also had worst gas exchange at any moment (preoperatively, at ICU admission, at the time of extuba-
tion and ICU discharge), needed more frequently inhaled nitric oxide (42% vs 16%; p<0.05), higher
levels of PEEP (8.9 ± 2.1 vs 7.7 ± 1.9 cmH2O; p<0.01) and longer C-PAP administration after being
weaned from MV (3.8 ± 4.7 vs 1.8 ± 1.2 days; p<0.01). High residual PVR following PEA did not
affect mortality: only 1/24 patients with PVR >500 died (4.2%), compared with 4/63 patients with
lower postoperative PVR (6.3%).

CONCLUSION. In our series, early mortality after PEA was associated with poor preoperative condi-
tions. High residual PVR after PEA led to prolonged and complicated postoperative ICU stay, but did
not increase early mortality rate.

1044
THE SUBMENTAL INTUBATION IN THE WEANING PROCCESS OF MECHANICAL
VENTILATION AND EXTUBATION TIME OF HEAD AND NECK SURGERY. COMPLI-
CATIONS

Clau-Terre F1, Hernandez Montero E2, Garcia-Mangas P1, Carluccio C3

1Intensive Care Department, Miguel Servet University Hospital, Zaragoza, 2ENT Department, Vilade-
cans Hospital and Garcia-Ibanez Otology Institute, Barcelona, 3Anesthesiology and Reanimation
Dept, Miguel Servet University Hospital, Zaragoza, Spain

INTRODUCTION. The submental intubation has developed a new alternative management of the
airway in head and neck surgery. The indications of this technique have been defined during last years
basically in mid facial trauma, oncology and other many situations. Some controversies are on the
table about their complications specially compared with tracheotomy. The extubation moment is where
anesthesist and intensivist feel safer with tracheostomy thinking that maxillary blocking and submen-
tal intubation are a high risk combination. The aim of this study is to compare both techniques and
quantify the complications.

METHODS. We examine two groups of patients of n:16 and n:36 of head and neck surgery. The group
A (n:16) was treated with a submental intubation for the performing of the surgery and the group B
(n:36) was treated with tracheotomy. We compared the further complications, specially those related
with the length of intubation and the length of mechanical ventilation and with the technique itself.

RESULTS. The results of this study show that there were no differences in the lenght of mechanical
ventilation and the extubation, avoiding the complications of it. There were no differences in post-
operative complications as bleeding, infection or re-intubation (only 1 in group A). The tracheotomy
group need more re-exploration (4) in the OR for bleeding problems of tracheostoma and 1 patient
needed a chest tube for neumothorax and subcutaneous enfisema. The tracheotomy group needed more
transfusion of blood products but without significance.

CONCLUSION. The patients under submental intubation process dont have more complication than
those with tracheotomy and can avoid the problems of an unnecessary tracheotomy. The weaning of
mechanical ventilation is performed safely and as soon as with tracheotomy. We think that anesthe-
sist/intensivist who are under responsibility of removing the tracheal tube and postoperative care need
to know the safety of this technique and the importance of avoiding unnecessary or irreversible surgical
procedures as tracheotomy for the patients.
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REIMPLANTATION DISEASE IN THE POSTOPERATIVE PHASE OF LUNG TRANSPLAN-
TATION

Lomas C1, Anglès R1, Tenorio L1, De Latorre F J1

1Intensive care unit, Hospital Vall d’Hebron, Barcelona, Spain

INTRODUCTION. Reimplantation disease (RD) is a postoperative complication in lung transplan-
tation. It is defined as hypoxemia (PaO2/FiO2 ratio < 150 mmHg), radiologic infiltrates and decrease
of lung compliance. The aim of this study was to analyze the incidence, possible correlated factors,
outcome and prognosis of the patients with RD.

METHODS. 56 patients (37 men, 19 women) submitted to lung transplantation (6 singles, 50 bi-
lateral) and admitted in the postoperative phase in our intensive care unit (period 2003-2005) were
analyzed prospectively. Descriptive factors, surgical parameters and outcome in ICU were analyzed.
Chi-cuadrado and t-Student tests were used for statistical analysis according to the different variables.

RESULTS. 23% of the patients (13/56) developed RD. Neither the age, sex or primary lung disease in-
fluenced the RD appearing. The only parameter correlated with the RD’s appearing was the APACHE
III to the arrival in ICU: 88±43 versus 60±31 (p:0.02). Isquemic or surgery times although were longer
in the patients with RD did not attain the statistical significance. The patients with RD presented a pro-
gressive improvement, equalizing in the 72 following hours with the ones that did not present it. There
were no statistically significant differences in mortality, duration of mechanical ventilation and length
of ICU stay.

CONCLUSION. RD is a common complication in the postoperative phase of lung transplantation. It
is correlated to a higher APACHE III. The prognosis is excellent with resolution in the 72 following
hours without affecting the outcome of the patients during their ICU stay.

1046
ORGANIC DISFUNCTION AND INFECTION IN PATIENTS ADMITTED IN ICU UNDER-
GOING ESOPHAGECTOMY FOR NEOPLASIA

Quesada B1, Navas E1, De la Torre M1, Sirvent J M1, Roig J2, Bonet A1

1Intensive Care Unit, 2Surgery, Hospital Universitari Doctor Josep Trueta, Girona, Spain

INTRODUCTION. Esophagectomy for neoplasia is associated with a high morbidity and mortality.
Organic disfunction and infection are frequent complications, and increases the length of stay and in-
hospital deaths. Our aim was to analyze organic disfunction and infectious data of patients undergoing
esophagectomy for neoplasia.

METHODS. Retrospective study of the patients admitted in our ICU between 1994 and 2004 in the
immediate postoperative of esophagectomy. We registered the demographic data, organic disfunction
and infection characteristics. Statistical analysis performed by SPSS 12.0.

RESULTS. We included 95 patients, median age of 64 years (P25:54, P75: 71), 82 men (86%) and 13
women (14%), median length of ICU stay of 4 days (P25: 2, P75: 8), median length of hospital stay 21
days (P25: 15, P75: 34), ICU mortality 6/95 (6%), total mortality 10/95 (10.5%). Hemodinamic failure
was observed in 43/95 (45%), respiratory failure in 27/95 (28%) and renal failure 8/95 (8%). Infection,
as positive cultures, was documented in 46/95 patients (48%). The first infection was diagnosed on
day 7.5±4.7 and the second on day 12.7±8. The principal focuses were infection of the cervicotomy
(37%), respiratory tract (30%), urinary tract (11%), primary bacteriemia (6.5%) and others (15%). The
etiology was: P. aeruginosa 17.4%, E. coli 13%, meticillin-sensible S. aureus (MSSA) 11%, meticillin-
resistent Staphilococcus aureus (MRSA) 11%, Enterobacter sp. 11% and S. pneumoniae 11%. A sec-
ond infection was detected in 8/95 patients (8.4%). There were 14/46 (30%) of early-onset infections
and 32/46 (70%) of late-onset infections. The most frequent early-onset focus was the respiratory tract,
and infection of the cervicotomy for the late-onset focus (p<0.002). The etiolgy for early-onset infec-
tion was: E.coli 21.4%, H. influenzae 21.4%, P. aeruginosa 14.3%, Citrobacter sp.14.3% and S. pneu-
moniae 14.3%. For late infection: P. aeruginosa 19%, MSSA 15.6%, MRSA 15.6% and Enterobacter
sp. 15.6%.

CONCLUSION. The most frequent complications in postoperative esophagectomy for neoplasia are
infection, hemodinamic and respiratory disfunction. When an early-onset infection is suspected we
should first think about respiratory focus, and cover Gram-negative bacilli, including P. aeruginosa. In
the presence of a late-onset infection, the focus is mainly surgical, and the suspected etiology are P.
aeruginosa, MRSA and other nosocomial agents.

REFERENCE(S). Law S. Ann Surg 2004; 240:791-800.

Grant acknowledgement. Fundació Josep Trueta

1047
CORRELATIONSHIP BETWEEN HEMODYNAMICS AND LIMON IN CARDIAC
SURGERY PATIENTS

Tomasa T M1, Sánchez-Rico P1, Iglesias R1, Fabra M1, Just M1, Pérez-Moltó H E1, Moreno J A1,
Mesalles E1, Klamburg J1

1Intensive Care, Germans Trias i Pujol Hospital, Badalona, Spain

INTRODUCTION. Liver monitoring with LIMON and Indocyanine-Green Plasma Disappearance
Rate (ICG-PDR) has been associated to prognosis in ICU patients (1,2). It is still unknown the ICG-
PDR relationship with regional and global perfusion.

METHODS. Prospective study in a 8 bed cardiac surgery ICU. We registered the ICG-PDR, intraab-
domial pressure (IAP), hemodynamic variables (CI, SVRI) and lactate and amylase samples at 12 h
(t-12) and 24 h (t-24) after admission. Pathological results were considered if ICG-PDR was below
16%/min. Group I included patients with ICG-PDR below 16%/min. In Group II ICG-PDR was equal
or superior to 16%/min. Statistics:Significance was considered if p<0.05 and applied ANOVA tests.

RESULTS. We included 108 patients; There were 73 male patients(67.6%); Median age was 69 years
old. There were 27 patients in Group I at t-12 and 18 patients at t-24. There were 81 patients in Group
I at t-12 and 89 patients at t-24.

TABLE 1.
Main Results

CI SVRI Lactate IAP Amilase

Group I
t-12

2.71 (0.64) * 2153.8 (802) 2.7 (1.88) 15.85 (6) 293.6 (388.4)

Group I
t-24

2.67 (0.53) ** 1933.6 (504.7) 1.98 (0.97) 13 (5.35) 360.8 (562.2)

Group II
t-12

3 (0.62) 1885.2 (447) 2.08 (1.4) 15.5 (5.5) 105.5 (131)

Group II
t-24

3 (0.5) 1732.6 (423) 1.6 (0.63) 14.7 (4.8) 196.3 (410)

* p 0.034; ** p 0.006

CONCLUSION. Cardiac index seems to correlate well with ICG-PDR. Probably ICG-PDR is influ-
enced by cardiac function because of changes in regional perfusion. Other variables had also a tendency
of worse results in Group I. IAP do not correlate with ICG-PDR.

REFERENCE(S). 1) Krassler J. Intensive Care Med 1996;22(Suppl 3):S361.
2) Tomasa T M. Intensive are Med 2005;31(Suppl 1):S261.
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THE AUDITORY EVOKED POTENTIALS INDEX VS. BISPECTRAL INDEX TO DETECT
SEDATION LEVEL IN ICU PATIENTS

Nishiyama T1, Yamashita K2, Yokoyama T2, Manabe M2

1Department of Anesthesiology, The University of Tokyo, Faculty of Medicine, Tokyo, 2Department
of Anesthesiology and Critical Care Medicine, Kochi Medical School, Kochi, Japan

INTRODUCTION. Usefulness of the bispectral index (BIS; Model A-1050; Aspect Medical Systems
Inc., Natick, MA) and the auditory evoked potentials index (AAI; Alaris aepTM, Alaris, Hampshire,
UK) to detect the sedation level in the intensive care unit (ICU) have been controversial (1,2). The aim
of the present study was to compare the AAI and the BIS in relation with the Observer’s Assessment
of Awareness/Sedation (OAA/S) score in mechanically ventilated patients sedated with propofol in the
ICU.

METHODS. After the approval of the research committee and informed consent, 40 patients who un-
derwent mechanical ventilation in the ICU were enrolled in this study and randomly divided into two
groups. They were sedated with propofol 1-3 mg/kg/hr to obtain the OAA/S score at 1-4. OAA/S score
and the AAI and the BIS were measured 10 times in each patient. Values were analyzed by fractorial
measures analysis of variance with Bonferroni correction as a post hoc test. A p-value < 0.05 was
considered to be statistically significant.

RESULTS. Patients were 20 male and 20 female. Score dependent differences were observed in the
AAI, while no differences were seen in the BIS among the different OAA/S scores.

TABLE 1.
OAA/S 1 OAA/S 2 OAA/S 3 OAA/S 4

AAI 22 ± 19 31 ± 18* 53 ± 24** 71 ± 24***
BIS 69 ±15 71 ± 16 73 ± 21 80 ± 16

*p < 0.05 vs OAA/S 1, **p < 0.05 vs OAA/S 2, ***p <0.05 vs OAA/S 3

CONCLUSION. The AAI could differentiate OAA/S score 1, 2, 3 and 4 in mechanically ventilated
patients sedated with propofol, whereas the BIS could not.

REFERENCE(S). 1. Ge S J, Zhuang X L, Wang Y T, Wang Z D, Li H T. Changes in the rapidly ex-
tracted auditory evoked potentials index and the bispectral index during sedation induced by propofol
or midazolam under epidural block. Br J Anaesth 2002; 89:260-4.
2. Vivien B, DiMaria S, Ouattara A, Langeron O, Coriat P, Riou B. Overestimation of Bispectral Index
in sedated intensive care unit patients revealed by administration of muscle relaxant. Anesthesiology
2003; 99: 9-17.
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1049
AUTOMATED WEANING FROM MECHANICAL VENTILATION WITH A NEW KNOW-
LEDGE BASED SYSTEM

Schädler D1, Frerichs I1, Schmitz G1, Pulletz S1, Kuchenbecker S1, Zick G1, Scholz J1, Weiler N1

1Department of Anaesthesiology and Intensive Care Medicine, University Hospital Schleswig-
Holstein, Campus Kiel, Kiel, Germany

INTRODUCTION. Knowledge based systems (KBS) may be of benefit in weaning patients from me-
chanical ventilation [1]. Most of the existing systems exhibit several limitations mainly because they
control only a limited number of ventilation parameters [2,3]. We present here a novel KBS for auto-
mated weaning from mechanical ventilation based on four aspects of ventilation (alveolar ventilation,
oxygenatory performance, spontaneous breathing activity, ventilatory load).

METHODS. The KBS was implemented on a computer which remotely controlled a commercially
available respirator (EVITA 4, Dräger Medical, Lübeck, Germany). The applicability and safety of the
KBS was studied in 19 hemodynamically stable and mechanically ventilated patients. Its effectiveness
in reducing the ventilatory load was determined using a newly developed score system. Ventilator set-
tings chosen by the responsible physician were compared with the settings 10 min after the start of the
KBS and at the end of the session.

RESULTS. Early settings applied by the KBS did not significantly differ from the initial settings, ex-
cept of a decrease of the inspired fraction of oxygen. During the later course, the KBS significantly
modified most of the ventilator settings and reduced the imposed ventilatory load. The mean time on
the KBS (± SD) was 173 ± 53 min. No unsafe ventilator settings and no failure of the KBS occurred.
All patients were successfully transferred from controlled ventilation to assisted spontaneous breathing
in a mean time of 37 ± 17 min. 15 patients could be extubated immediately after the weaning with
KBS.

CONCLUSION. The new KBS is able to find safe ventilator settings and to decrease the ventila-
tory load of mechanical ventilation. The practicability, efficacy, and usability of the system have to be
examined in randomized controlled trials using different closed-loop controlled ventilators.

REFERENCE(S). [1] Dojat et al. Am J Respir Crit Care Med (1996);153:997-1004.
[2] Brunner et al. Minerva Anestesiol (2002);68:365-368.
[3] Roth et al. Intensive Care Med (2001);27:47-51.

Grant acknowledgement. Supported by a grant from Dräger Medical (Lübeck, Germany).

1050
INFLUENCE OF GAS COMPOSITION AND PEEP ON REGIONAL LUNG VENTILATION
AND AERATION EVALUATED BY EIT

Schmitz G1, Pulletz S1, Schädler D1, Zick G1, Scholz J1, Weiler N1, Frerichs I1

1Department of Anaesthesiology and Intensive Care Medicine, University Hospital Schleswig-
Holstein, Campus Kiel, Kiel, Germany

INTRODUCTION. Atelectasis formation is an important factor for the deterioration of gas exchange
during mechanical ventilation. A large fraction of inspired oxygen (FIO2) is associated with atelectasis
formation whereas the application of positive end-expiratory pressure (PEEP) improves gas exchange
by recruiting non-ventilated regions. The aim was to investigate the influence of FIO2 and PEEP on
regional ventilation and aeration by electrical impedance tomography (EIT).

METHODS. 8 anesthetized supine pigs (39 ± 4 kg) were ventilated in a volume-controlled mode with
constant tidal volume (394 ± 72 ml) and a respiratory rate of 20 breaths/min. FIO2 was changed from
0.21 to 1 and back to 0.21. At each FIO2 the animals were ventilated without PEEP for 15 min followed
by a 5-min period of 5 cmH2O PEEP. EIT measurements (Goe MF II, Viasys Healthcare, Höchberg,
Germany) were performed by the end of each period. Changes in regional ventilation and aeration
were quantified by determining changes in local tidal and end-expiratory impedance, respectively. For
data analysis, each lung was divided into 4 regions of interests, located in the ventral, mid-ventral,
mid-dorsal and dorsal areas.

RESULTS. Regional lung ventilation was significantly reduced in the two ventral regions by an in-
crease in PEEP from 0 to 5 cmH2O. Opposite behaviour was observed in the two dorsal regions. These
effects occurred at all consecutive FIO2 stages. At zero end-expiratory pressure, a small decrease in
ventilation was found in the dorsal region at consecutive measurement phases. Lung aeration increased
significantly in the ventral to mid-dorsal regions with rising PEEP. In the dorsal region, lung aeration
increased only slightly at FIO2 0.21 and remained constant at 1. Local lung aeration decreased with
time in all regions at equivalent PEEP levels, mostly pronounced in the dorsal area.

CONCLUSION. EIT is a suitable, non-invasive method for detecting PEEP-induced changes in re-
gional lung ventilation and aeration. The application of PEEP resulted in a redistribution of ventilation
with a shift from ventral to dorsal regions independent of FIO2. Although tidal changes in regional
air content increased with rising PEEP in the dorsal region, the end-expiratory air content was only
minimally affected by PEEP at FIO2 0.21 and unaffected at 1. Therefore, a PEEP of 5 cmH2O might
not prevent alveolar collapse in this dependent part of the lung, especially at FIO2 of 1.

1051
AUTOMATED ELECTRONIC URINE MEASUREMENT IN CRITICALLY ILL PATIENTS

Kassif Y1, Ronen A2, Segal E3

1Cardiothoracic Surgery, Sheba Medical Center, 2R and D, Vitalflo Ltd., 3Anesthesia and Intensive
Care, Sheba Medical Center, Ramat Gan, Israel

INTRODUCTION. Measurement of urine output is a critical requirement in the ICU. Although tech-
nology has improved the gathering of physiological data so that all information can be collected au-
tomatically, urine output measurement for the most part still depends on manual evacuation of a urine
collection container by a clinician. Automated measurement of urine output could be expected to im-
prove accuracy of fluid management, and reduce nursing workload. Despite this, equipment for auto-
mated urine measurment is very uncommon in modern ICUs. A new technology for flow measurement
was applied to the development of an automated urine flow meter.
We describe our initial experience with a novel, automatic urine flow meter (VitalFlo-AUM) in a group
of critically ill patients following cardiac surgical procedures.

METHODS. 20 patients following cardiac surgery who had an indwelling urinary catheter to monitor
urine output were enrolled in the study. The protocol was approved by the hospital ethics committee.
Informed consent was given by the patient’s next of kin. Patient’s Foley catheter was connected in series
to the VitalFlo-AUM and to a standard urine collection container. Urine output was measured hourly
by the nurse in the standard fashion from a urine collection container and compared to the automatic
urine measurement. Duration of monitoring was until the patient left the ICU or 5 days, whichever
came first. In 5 patients, the urine measurement was also compared to an electronic scale on which
the urine was weighed. Statistical analysis was performed using Spearman’s correlation for correlation
between VitalFlo-AUM, and urine weight, and Bland-Altman analysis to compare VitalFlo-AUM to
manual aeasurements.

RESULTS. 20 patients were monitored for a range of 5-138 hours (Mean 51.75+/-35.3). Urine output
ranged from 319 to 15.280 ml (Mean 5768+/-4269.2ml). When compared to the weight of the urine,
the automated measurement was found to be very accurate (R2=0.98, P<0.0001). Comparison to man-
ual measurements was performed in 1082 measurement points with Bland Altman analysis. The bias
of VitalFlo-AUM compared to manual measurement was -1.7ml with 95%CI -4.15 to 0.55 ml.

CONCLUSION. VitalFlo-AUM is an accurate instrument for measurement of urine output in critically
ill patient, over a wide range of urine output and for a prolonged time span.

Grant acknowledgement. Dr. Segal has financial interest in VitalFlo Ltd.

1052
EVALUATION OF THE ELECTRONIC FLOW METER (MED-DYNAMIX ISRAEL) COM-
PARED WITH A STANDARD UROMETER

Nutt L1, Smith J1, Lei K1, Camporota L1, Sherry T1, Beale R1

1Intensive Care, Guy’s and St Thomas’ NHS Foundation Trust, London, United Kingdom

INTRODUCTION. Standard urometers (SU) are associated with a degree of inaccuracy. The Urexact
is a continuous electronic urine flow meter that is designed to reduce error. Our preliminary evaluations
over 6hrs revealed that Urexact was on average within 10% accurate of total urine output. However no
direct comparison at 24hrs of the two methods is currently available. To ascertain the accuracy of Ure-
xact, we compared it against the standard urometer used on the ICU over a 24 hr period, since this time
is appropriate for the calculation of the fluid balance of ICU patients.

METHODS. The urine output (UO) of twenty ICU patients for 24hrs was measured using the SU
(n=10) or the electronic Urexact device (n=10). At baseline all urine bags were emptied and the Ure-
xact device was zeroed. At the end of the 24hr period, the accuracy of the two devices was further
assessed by manual measurements using a 50ml syringe. The manual measurements were compared
against the nursing documentation in the SU group and against the memory of the electronic device
for the Urexact group. For all measurements taken from nursing documentation, the risk of cumulative
calculation errors was eliminated due to the use of a Patient Data Management System on the ICU.

RESULTS. SU: UO over 24hrs in this group was a mean +/-SD (range) of 1416 +/-847ml (77 to
3594ml). The %difference in measurements ranged from 2.1% to 50% difference from manual mea-
surements, with a mean %difference of 21.6% of total 24hr UO. This indicates that the device was
within 10% accurate 30% of the time. Bland-Altman plot of the distribution of the readings showed a
bias (limits of agreement) of -189ml (-574 to 196) indicating that the urometer was consistently over-
estimating.
Urexact: UO over 24hrs in this group was 1416 +/-1072 (828 to 2591ml). The mean %difference from
manual was 8.4% (-21% to 23%). The individual measurements were within 10% accuracy 60% of
the time. Bland-Altman plot showed that the device was equally accurate with low and high volumes
of urine independently from the degree of urine concentration. Compared to the standard urometer,
Urexact had a smaller bias of 72ml (-543 to 397).

CONCLUSION. Urexact was easy to use and overall more accurate than the standard urometer even
after correcting for arithmentic inaccuracies of the manual method.
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BRONCHIAL MICRODIALYSIS: A METHOD FOR MONITORING THE EPITHELIAL
LINING FLUID

Tyvold S S1, Gunnes S2, Lyng O3, Steinshamn S L2, Solligård E2, Aadahl P2

1Department of Anaesthesia and Intensive Care, St. Olavs Hospital, 2Department of Circulation and
Medical Imaging, 3Department of Cancer Research and Molecular Medicine, Norwegian University
of Science and Technology, Trondheim, Norway

INTRODUCTION. Contents of the epithelial lining fluid (ELF) of the bronchi is of central interest
in lung diseases and in acute lung injury. Monitoring the ELF of the bronchi is difficult. Most tech-
niques as broncheoalveolar lavage etc. are invasive and may cause lung injury. Microdialysis (MD)
is a method for continuous sampling of extracellular molecules in the immediate surroundings of the
catheter. Urea and lactate moves freely over the blood-bronchial barrier (pilot studies), and urea can be
used as an endogenous marker of dilution in samples collected from the ELF (1). The aim of this study
was to evaluate bronchial MD as a method for continuous monitoring of the ELF

METHODS. Five pigs (22-31kg) were anesthetized, monitored and normoventilated with a PEEP 7
cmH2O and PIP of <= 20 cmH20. Microdialysis catheters (CMA, Custom made, 100 kDa membrane
“cutoff”, 10 mm membrane length) were introduced into the right subclavian artery and into the right
main stem bronchus, forwarded until wedging in a distal bronchus and then retracted 0.5-1 cm to
avoid atelectasis. Insertion of the bronchial catheter was guided fibreoptically. Both MD catheters
were perfused by phosphate buffered saline at a flowrate of 2 µl/min. Samples were collected in 60
min fractions and analyzed on site for lactate and urea using peroxidase methodology (CMA600).
After a 60 min baseline period an intravenous infusion of lactate was started to maintain blood-lactate
levels ∼5 mmol/L for 2 hrs and ∼10 mmol/L for 2 hrs (2).
Accuracy was defined as [bronchial MD] divided by [arterial MD] in percent. The accuracy of
bronchial MD was calculated with and without correction by the arterial-bronchial ureagradient (3).

RESULTS. The accuracy of bronchial MD with a continuous lactate infusion was mean 25.5% (range
5.7-59.6%) with a coefficient of variation (CV) of 62.6%. The accuracy of bronchial MD with a contin-
uous lactate infusion and a correction by the arterial-bronchial urea-gradient was mean 79.0% (range
57.3-108.1%) with a CV of 17.0%.

CONCLUSION. Bronchial MD is a possible technique for continuous monitoring of the composition
of the ELF. Urea as a marker of dilution enhances bronchial MD and makes it useful for monitoring
substantial changes in the composition of the ELF

REFERENCE(S).
1. Kaulbach, H.C. et al. Estimation of nasal epithelial lining fluid using urea as a marker. J Allergy Clin
Immunol 92, 457-465 (1993).
2. Tenhunen, J.J. et al. Intestinal luminal microdialysis: a new approach to assess gut mucosal ischemia.
Anesthesiology 91, 1807-1815 (1999).
3. Rennard, S.I. et al. Estimation of volume of epithelial lining fluid recovered by lavage using urea as
marker of dilution. J Appl Physiol 60, 532-538 (1986).
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INFLUENCE OF VENO-VENOUS RENAL REPLACEMENT THERAPY ON TRANSPUL-
MONARY THERMODILUTION MEASUREMENTS

Sakka S G1, Hanusch T1, Thuemer O1, Wegscheider K2

1Department of Anesthesiology and Intensive Care Medicine, Friedrich-Schiller-University, Jena,
2Department of Statistics and Econometry, University of Hamburg, Hamburg, Germany

INTRODUCTION. In principle, various factors may influence the accuracy of transpulmonary ther-
modilution. We analyzed whether veno-venous renal replacement therapy (RRT) has impact on the
measurement of cardiac index (CI), intrathoracic blood volume index (ITBVI) and extravascular lung
water index (EVLWI).

METHODS. With ethics approval, we studied 24 critically ill patients (9 female, 15 male) undergoing
monitoring by the transpulmonary thermodilution technique for clinical indication and veno-venous
RRT. All patients had a 5F-femoral arterial catheter and monitoring system (PV2015L20, Pulsion Med-
ical Systems). 12 patients had a femoral venous 12F-dialysis catheter in situ (Trilyse Expert, Vygon)
and 12 patients one placed in the V. cava superior. All patients received heparin for anticoagulation
of the extracorporeal circuit. Measurements of CI, ITBVI and EVLWI were performed in triplicate
by injecting 15 ml of saline (4-6◦C) through the distal port of a triple lumen central venous catheter
(Certofix Trio, Braun, Melsungen) into the V. cava superior during RRT, during shortly interrupted
therapy (disconnection) and immediately after reconnection.

RESULTS. Global hemodynamics were comparable at the three time points (mean standard devia-
tion).
During RRT, CI (mean change -0.1 l/min/m2, p< 0.01) and ITBVI (mean change -18 ml/m2, p= 0.02)
were significantly lower. However, EVLWI was not influenced by RRT (mean change +0.1 ml/kg, p=
0.42).

TABLE 1.
Parameter RRT No RRT RRT

Heart rate [1/min] 99 ± 27 100 ± 27 99 ± 27
MAP [mmHg] 74 ± 14 76 ± 12 74 ± 13
CVP [mmHg] 14 ± 4 14 ± 4 14 ± 4
CI [l/min/m2] 3.8 ± 1.4 3.9 ± 1.3 3.8 ± 1.3
ITBVI [ml/m2] 934 ± 254 945 ± 255 920 ± 247
EVLWI [ml/kg] 8.3 ± 3.7 8.3 ± 3.6 8.4 ± 3.6

CONCLUSION. Running RRT had no clinically relevant impact on the accuracy of the measurement
of CI, ITBVI and EVLWI by transpulmonary thermodilution.

1055
INTENSIVE INSULIN THERAPY AND BLOOD SAMPLING

Evans L A1, Blunt M C1, MacKenzie I2

1Critical Care Unit, Queen Elizabeth Hospital, King’s Lynn, 2John Farman Intensive Care Unit, Ad-
denbrooke’s Hospital, Cambridge, United Kingdom

INTRODUCTION. Intensive insulin therapy (IIT) has been shown to produce both mortality and
morbidity benefits in the critically ill (1) and has been gaining acceptance as the standard of care in
these patients. There are different regimens for IIT but all require frequent measurements of blood
glucose. Frequent blood sampling has been recognised as a significant contributor to anaemia on the
intensive care unit and we therefore wished to assess the impact of IIT on Hb and blood transfusion
requirements.

METHODS. Data were extracted from the records of patients enrolled in a recent dual-centre trial of
ITT based at Addenbrookes Hospital (AH) Cambridge and the Queen Elizabeth Hospital (QEH) King’s
Lynn, ethical approval granted. There were two regimens for blood sampling; in the first unit (QEH)
a protocol is in use which limits the volume of wastage when blood is drawn from an arterial line,
uses minimum amounts for the sample and returns blood within the line to the patient. In addition only
finger prick samples were used for the measurement of blood glucose. The second unit (AH) had no
protocol for blood sampling and commonly used Arterial Blood Gas (ABG) samples to measure blood
glucose. Hepatology patients were excluded for the purposes of this analysis as this group represent a
tertiary referral service of AH which is not reflected at QEH and this group could also be expected to
have significantly disturbed glucose control as well as a significantly higher transfusion requirement.
Data were analysed with Student T-test and Mann-Whitney U test (SPSS Ver 12.0.2 for windows.)

RESULTS. The data from 221 patients were extracted of which 7 (3.2%) were excluded due to in-
complete information. There were statistically significant differences in mean Hb concentration (QEH
10.83g/dl vs AH 10.24g/dl, student t-test, p=0.08) and median number of units transfused per patient
(QEH 0 vs AH 2, Mann-Whitney U test, p=0.01) between the two hospitals. There was no signifi-
cant difference between the two groups in respect to daily mean glucose measurements (student t-test,
p=0.590).

CONCLUSION. If IIT is to be universally adopted consideration must be given to blood sampling
methods. We recommend finger prick blood drop sampling for IIT and a minimal blood loss technique
for ABG sampling.

REFERENCE(S). (1) Van den Berghe, G, Wouters, P, Weekers, F, et al Intensive insulin therapy in
the critically ill patient. N Engl J Med 2001;345,1359-1367.

1056
TIGHT GLYCAEMIC CONTROL IN ICU WITH MODEL PREDICTIVE CONTROL AND
TIME-VARIANT SAMPLING

Vlasselaers D1, Notele G1, Van den Berghe G1, Wouters P1, Chassin L2, Wilinska G2, Hovorka R2

1Intensive Care Medicine, University Hospital, Leuven, Belgium, 2Paediatrics, Addenbrooke’s Hospi-
tal, Cambridge, United Kingdom

INTRODUCTION. Tight glycaemic control (TGC) with intensive insulin therapy (IIT) in critically
ill patients saves lives and decreases morbidity. (1,2) Currently used algorithms to implement TGC are
not always efficient. We developed a fully automated algorithm based on a model predictive controller
(MPC) driving the insulin infusion. This study evaluates MPC in mechanically ventilated ICUpatients
for 72 consecutive hours.

METHODS. 10 adult ICU patients were included. Safety was assessed by the number of hypogly-
caemic events [blood glucose (BG)<2.2mM]. Efficacy was assessed by calculating average daily BG,
time-to-BG-target (BG<6.1mM), hyperglycaemic index (HGI)(3) and frequency of BG measurements.

RESULTS. There were no hypoglycaemic events. Median BG was 6.1mM (IQR:6.0-6.2), frequency of
BG-measurements 101min (96-103), HGI 0.35mM (0.29-0.47), and time-to-BG-target 438min (281-
554). Daily data are shown in the table (median and IQR). BG was higher at day 1 than at day 2 and
3(p<0.05). Differences between day 2 and 3 was not significant. HGI at day 1 was higher than at day
2 and 3(p<0.05). Difference between HGI on day 2 and 3 was not significant. HGI was lower than the
target of 1.5mM in all cases. Frequency of BG analysis was lower at day 2 and 3 than at day 1(p<0.05).
Difference between sampling interval on day 2 and 3 was not significant.

TABLE 1.
BG (mM) HGI (mM) Frequency (min)

Day 1 6.6 (6.3-7.0) 0.82 (0.54-1.17) 80 (76-90)
Day 2 5.5 (5.3-5.8) 0.04 (0.00-0.17) 120 (96-160)
Day 3 5.6 (5.2-6.4) 0.19 (0.00-0.40) 144 (103-160)

CONCLUSION. Use of MPC in the ICU was safe in patients with prolonged mechanical ventilation.
After the first day, the sampling frequency reduced and TGC was maintained. Within 8 hours of IIT
driven by MPC, BG was in the target range. HGI, an indicator of BG control reflecting BG values
above the target range, was very low.

REFERENCE(S). 1. Van den Berghe, NEJM 2001;345:1359; 2. Van den Berghe, NEJM 2006;
354:449; 3. Vogelzang, CritCare 2004; 8:122.

Grant acknowledgement. EC 6th Framework Program, ref 506965 (CLINICIP).
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COMPARISON OF PULSE CONTOUR WITH PULSED HEAT CONTINUOUS CARDIAC
OUTPUT DURING PERIODS OF INSTABILITY

Boyle M1, Lawrence J L1, Murgo M1, Belessis A1, O’Brien M1, Beaudoin M1, Grant P1, Shehabi Y1

1Clinical Program of Acute Care Services, Prince of Wales Hospital, Randwick, Australia

INTRODUCTION. There is uncertainty regarding the agreement between transpulmonary aortic ther-
modilution (TDtpa), pulse contour analysis (PCCO) and pulsed heat thermodilution (CCO) cardiac
output (CO) measurements during rapid haemodynamic changes. We therefore studied the agreement,
in terms of bias (mean difference between methods) and limits of agreement (LOA) (+2SD of dif-
ferences), of the measures of cardiac index (CI) and ∆CI induced by VL; and by comparing digital
recordings made during periods of haemodynamic instability.

METHODS. We studied 12 sedated and mechanically ventilated patients, post coronary artery bypass
graft surgery. Each had a 7.5F CCO catheter (Edwards Lifesciences) and a 5F, 20 cm PCCO femoral
artery catheter. We analyzed 45 data sets taken before and after 25 VL of 5 ml of 4% Albumin solution
per Kg body weight. In a subgroup of patients, digital recordings were made of the monitor outputs.

RESULTS. The patients had a median (range) age of 62.5(50 to 85) years and were predomi-
nantly male (n=10/12). The mean (SD) TDtpa CI, PCCI and CCI, were 2.9(0.7), 2.9(0.7) and
2.7(0.6)L/min/m2 respectively. For pooled data TDtpaCI v PCCI, TDtpaCI v CCI and CCI v PCCI
revealed bias (LOA) of 0.02(0.4), 0.3(0.8) and –0.2(1.0) L/min/m2, with mean errors of 13.8%, 28.6%
and 35.7% respectively. The comparison of ∆CI, induced by a VL, demonstrated poor agreement
of TDtpaCI with CCI and CCI with PCCI with bias (LOA) of 2.4% (39.6%) and 0.9% (45.6%)
respectively. The agreement between TDtpaCI and PCCI remained reasonable (bias (LOA) 1.7%
(23%)). Digital recordings, in four patients, showed lack of agreement (CCO v PCCO) during periods
of haemodynamic instability and introduction of vasoactive infusions. Also abrupt short lived changes
due to heart rate fluctuations were observed with PCCO while CCO didn’t capture such events.

CONCLUSION. After calibration PCCI has acceptable agreement with TDtpaCI but not CCI; and
tracts changes in CI induced by rapid preload increase and abrupt short lived changes to heart rate,
whilst CCI does not. However, PCCI develops significant error requiring very frequent recalibration
during periods of haemodynamic instability and vasoactive drug infusion.

1058
NOVEL BREATH BY BREATH METHOD FOR QUANTIFICATION OF AUTOPEEP

Suarez-Sipmann F1, Peces-Barba G2, Heili-Frades S2, González Arenas P1, Rodriguez Nieto M J2,
Pérez Márquez M1, Tusman G3, Böhm S H4

1Intensive Care Medicine, 2Pulmonology, Fundación Jiménez Dı́az, Madrid, Spain, 3Anesthesiology,
Hospital Privado de Comunidad, Mar del Plata, Argentina, 4Pulmonary Division, Hospital das Clinicas,
Sao Paulo, Brazil

INTRODUCTION. Quantification of the level of autoPEEP has important implications in the man-
agement of patients on both non-invasive and invasive mechanical ventilation. We have developed a
non-invasive breath by breath method for the determination of autoPEEP. It is based on an end-tidal
dilution of the capnogram (etCO2D) measured at the airway opening connection of a Y-piece that
includes two unidirectional valves in each of its limbs. One of the limbs is connected to a ventilator ca-
pable of maintaining a constant pressure during expiration and the other is open to atmosphere. When
intrathoracic end-expiratory pressure in the patient (= the autoPEEP) exceeds the pressure coming from
the ventilator a normal complete capnogram is obtained. However, whenever the pressure coming from
the ventilator exceeds the level of autoPEEP, the capnogram will be diluted in a characteristic manner1.

METHODS. In two anesthetized, relaxed and mechanically ventilated pigs (30 kg bw) dynamic hy-
perinflation was induced by the interposition of a resistance at the proximal end of the endo-tracheal
tube. Airway pressure, flow and concentration of exhaled CO2 were measured at the airway opening.
Combining different I:E ratios, respiratory rates and tidal volumes, 14 different levels of auto PEEP
(range 2.9 – 11.3 cmH2O; mean 7.24 ± 2.3 cmH2O) were studied. At each experimental setting the
reference level of autoPEEP was measured by the occlusion method and compared with the etCO2D
method. The level of external end-expiratory pressure on the ventilator was increased in steps of 0.2
cmH2O starting from 2 cmH2O below the measured occlusion value until a dilution of the capnogram
was observed.

RESULTS. AutoPEEP determined by the occlusion method and etCO2D showed a good linear correla-
tion (R2=0.967; p<0.001) and intra-class correlation coefficient (0.97; p<0.001). These results showed
a good agreement also in the graphical Bland-Altman residual analysis. EtCO2D was capable of deter-
mining autoPEEP within 0.2 cmH2O of the reference value.

CONCLUSION. This method is a promising accurate and simple way to determine autoPEEP in pa-
tients receiving either invasive or non-invasive ventilatory support.

REFERENCE(S). 1 (Proc Am Thorac Soc 2005, Vol 2, A666).

1059
EFFECT OF I.V. FENTANYL AND PROPOFOL ON BIS INDEX CHANGES DURING
TRACHEAL SUCTION IN ICU PATIENTS

Jun J1, Suh J1, Kim K1, Shim J1, Kim D1

1Anesthesiology and Critical Care Medicine, Hanyang Univesity Hospital, Seoul, South Korea

INTRODUCTION. Ensuring adequate sedation and analgesia is an important goal of care of critically
ill patients. Bispectral (BIS) index monitoring could be sensitive to the nociceptive stimuli experienced
by critically ill patients. The goal of the present study was to evaluate the effect of an intravenous
fentanyl and propofol on the variation in BIS level associated with tracheal suction, a stimulus often
reported as particularly painful by critically ill patients.

METHODS. 30 ICU conscious patients intubated or with tracheostomy were randomly assigned in 3
groups. Normal saline (control group), propofol 1mg/kg (propofol group), and propofol 1mg/kg plus
fentanyl 1 mcg/kg (propofol+fentanyl group) was administered respectively before tracheal suction.
We monitored BIS index, blood pressure (SBP and DBP), heart rate and oxygen saturation during the
procedure.

RESULTS. BIS index was significantly reduced in propofol+fentanyl group (64±12) compared with
control (93±5) and propofol (90±8) group. SBP, DBP and heart rate was significantly reduced in
propofol+fentanyl (98±14, 61±12, 72±9 /min) and propofol (107±19, 69±22, 89±18 mmHg) group
compared with control group (135±21, 89±15, 110±23 mmHg).

CONCLUSION. Intravenous propofol and fentanyl co-administration before tracheal suction could
alleviate the change of BIS index, blood pressure and heart rate by the suction procedure. But only
propofol administration could not alleviate the change of BIS index.

REFERENCE(S). Brocas E, etc.: Bispectral index variation during tracheal suction... Intensive Care
Med 2002;28:211-213.

1060
THE EFFECTS OF MECHANICAL VENTILATION MODES ON GEOGRAPHICAL DIS-
TRIBUTION OF LUNG AIRFLOW

Jean S1, Cinel I1, Tay C1, Wang Z1, Rajanala S1, Durflinger P1, Parrillo J E1, Dellinger R P1

1Division of Cardiovascular Disease and Critical Care Medicine, Robert Wood Johnson Medical School
and Cooper University Hospital, Camden, United States

INTRODUCTION. Vibration response imaging (VRI) is a novel imaging technology that measures
vibration energy emitted during the ventilation process. The vibrations are detected and displayed by
34 sensors, which are spatially distributed and attached to a patient’s back. As air moves in and out of
the lungs, the vibrations propagate through the lung tissue and the vibration energy is transmitted to
the VRI device and a dynamic digital image is created using proprietary software. The VRI provides
an opportunity to observe the effects of different ventilator modes on the geographical distribution of
lung vibration during ventilation.

METHODS. Stable, mechanically ventilated patients in the ICU requiring minimal ventilatory sup-
port were identified. Serial VR imaging was performed on 26 patients during volume control (VC with
square inspiration), pressure control (PC) and pressure support (PS) modes of mechanical ventilation.
Tidal volume was held constant (pressure adjustant with PC and PS) control. Geographical area of VRI
images was measured at maximal inspiration using digital software. Statistical analysis was done using
t-test.

RESULTS. Compared to VC, area of vibration as a surrogate of ventilation were greater for PC
(p<0.000001) and PS (p<0.0001) (figure 1).

CONCLUSION. Spatial distribution of vibration in the lungs at maximal inspiration energy was sig-
nificantly greater in PC and PS compared to VC modes of ventilation. Decelerating flow patterns in
both PC and PS modes may provide greater distribution of ventilation of the lungs, as observed at the
bedside using VR imaging.
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ADVANTAGE AND DISADVANTAGE OF ECHOCARDIOGRAPHY IN CRITICAL ILL PA-
TIENTS

Mourelo Fariña M M1, Pastor Benavent J A1, Boutureira Toja L1, Fernández González C J1, Hurtado
Doce A I1, Álvarez Lata R1, Aldama López G2

1Intensive Care Medicine, 2Cardiology, University Hospital Juan Canalejo, La Coruña, Spain

INTRODUCTION. The echocardiography in critical ill patient is used like bedside imaging tech-
nique for a rapid control of the cardiovascular system. The aim of this report is review the utility of the
transthoracic (TTE) and transesophageal (TOE) echocardiography.

METHODS. We make 280 random echocardiographies studies (213 TTE and 67 TOE) in the period
of six months to 216 patients admitted to polyvalent intensive care unit (ICU) with 24 beds. The stud-
ies were realizad with a Phillips 5000 echocardiography: harmonic transducer S3 for TTE and TS6HC
transducer for TOE. A descriptive study was performed for analyse the profitability diagnostic, adopt
therapeutic decisions with the two echocardiography modalities (TTE and TOE) and the quelity of the
images in both studies. Profitability diagnostic: reject or confirm the diagnostic.

RESULTS. The population of study were composed of: 74.5% medical pathology, 21% traumatic pa-
tients, 4% cardiology pathology and 0.5% surgery patients. The quality of images studies were good in
63 TOE and 179 TTE (94% and 84% respectively). The profitability diagnostic in the TOE was 86.5%
(confirm 34.3%; rejected 52.5%) and 62% in the TTE (corroborated 25.8%; reject 36.2%). The reasons
to realize the echocardiography in the patients were: Fever / Bacteriemia in the 36.4% cases, 15.7%
respiratory failure, 6% hemodynamic monitoring and 7% thoracic injury. The therapeutic management
changed according to the result of echocardiography in the 34.3% of the TOE and 27.2% of the TTE.

CONCLUSION. We observed a more quelity in the images obtained with the TOR than TTE, but
the TTE has a good profitability diagnostic. In the 27% of TTE and 35% of TOE are useful for the
therapeutic management. The 56% of TTE were a good techique for hemodynamic monitoring.

Grant acknowledgement. University Hospital Juan Canalejo
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INFLUENCE OF POSTURE AND PEEP ON V/Q INHOMOGENEITY IN MECHANICALLY
VENTILATED SHEEP

Johansson M J1, Flatebö T2, Nicolaysen A2, Nicolaysen G2, Walther S M3

1Section of Anesthesiology, Dept. of Medicine and Care, Linköping, Sweden, 2Dept of Physiology,
University of Oslo, 3Surgical ICU, Ullevål University Hospital, Oslo, Norway

INTRODUCTION. Oxygen tension in expired gas is higher than in arterial blood indicating nonideal
gas exchange in the lung. This is due to ventilation (V)-perfusion (Q) mismatch, which depends on
three factors: heterogeneity of V and Q distributions and the correlation between V and Q (1). The aim
of this study was to examine if improvement in oxygenation with PEEP and/or prone posture was due
to more homogenous distribution of V, Q or a higher correlation between them.

METHODS. V and Q were measured in sheep in prone (n=8) and supine (n=8). Each animal was
studied in either posture with 0 or 10 cmH2O PEEP (0 PEEP or 10 PEEP). V and Q were measured by
analysing deposition of an aerosol of fluorescent microspheres and i.v. injection of radioactive micro-
spheres. Lungs were dried post-mortem and cut into about 1000 pieces per animal. Heterogeneity of V
and Q was expressed as the coefficient of variation, and V/Q heterogeneity as SD logV/Q.

RESULTS. Estimates of V, Q and V/Q heterogeneities were significantly larger in supine than in prone
posture (Table). Even though correlation between V and Q was lower in prone PaO2 was high, because
V and Q distributions were homogeneous. Heterogeneity of V and Q distributions increased with 10
PEEP in supine but because correlation between V and Q increased, V/Q heterogeneity decreased and
PaO2 tended to improve.

TABLE 1.
Prone 0 PEEP Prone 10 PEEP Supine 0 PEEP Supine 10 PEEP

Vcv 0.58 (0.09)* 0.56 (0.29)* 0.83 (0.10) 0.89 (0.10)
Qcv 0.39 (0.11)* 0.32 (0.07)* 0.62 (0.10) 0.69 (0.10)
Correlation 0.66 (0.16) 0.56 (0.13)* 0.69 (0.26) 0.77 (0.20)
SD logV/Q 0.22 (0.05)* 0.21 (0.09)* 0.37 (0.07) 0.32 (0.07)
PaO2 (kPa) 13.0 (0.7)* 12.2 (1.5)* 10.3 (1.6) 10.7 (2.1)

Values are means (SD). * P<0.05 compared to supine same PEEP level

CONCLUSION. Gas exchange in prone was good due to homogeneous distributions of V and Q.
Gas exchange in supine, particularly with 10 PEEP, was in contrast dependent on a high correlation
between V and Q.

REFERENCE(S). 1. Wilson, T.A and Beck, K.C., J Appl Phys. 1992;72:2298-304.

Grant acknowledgement. AGA GAS AB, Sweden, The Anders Jahres Foundations for Promotion of
Sciences, Norway
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THE EFFECTS OF SEMI-RECUMBENCY IN VENTILATED MORBID OBESE PATIENTS

Beers van F1, Speelberg B1

1Intensive Care, St. Elisabeth Hospital, Tilburg, Netherlands

INTRODUCTION. Little is known about the physiologic effects and beneficial mechanism of the 45
degrees (semi-recumbent) position. The effects of 45 degrees position on the peripheral oxygen satu-
ration (SpO2) end tidal CO2 (ETCO2) and the rapid shallow breathing index (RSBI) were observed in
relation with the body mass index (BMI) especially in morbid obese patients.

METHODS. Eight patients with a BMI > 40 were studied for effects of < 10 degrees (supine) position
and 45 degrees position. Body position was changed with a Total Care® bed (Hill-Rom) after results
of baseline (10 degrees) were obtained. We also lowered the legs to obtain a reverse Trendelenburg po-
sition. The results of body position change in the individual patients were analysed with paired samples
T test.

RESULTS. In all patients the SpO2, ETCO2 and RSBI improved significantly after patients were
placed in the 45 degrees position.

TABLE 1.
Mean Std Deviation Significance

SpO2 difference Basal minus semi-recumbent -1.00 1.20 0.05
End-tidal CO2 % Basal minus semi-recumbent 0.65 0.32 0.001
RSBI Basal minus semi-recumbent 9.50 7.78 0.011

Results of semi-recumbent position for SpO2, End-tidal CO2 and RSBI differences

CONCLUSION. There is an improvement of the SpO2, ETCO2 and RSBI in morbid obesity. This is
the reason why we think that morbid obese patients benefit from the 45 degrees position with lowered
legs, in artificial ventilation.

1064
IS THE POTENTIAL OF LUNG RECRUITMENT RELATED TO THE RESPONSE TO THE
PRONE POSITION?

Chiumello D1, Polli F1, Azzari S1, Cozzi P1, Tallarini F1, Motta G1, Chierichetti M1, Carsenzola C1

1Fondazione IRCCS-Ospedale Maggiore Policlinico, Mangiagalli, Regina Elena di Milano, Istituto di
Anestesia e Rianimazione, Università degli Studi di Milano, Italy, Italy

INTRODUCTION. In ALI/ARDS patients the PEEP and prone position (PP) are useful tools to im-
prove gas exchange. The improvement in oxygenation is based on an improvement in the ventila-
tion/perfusion ratio, although this may be achieved by PEEP or prone position by different mechanisms
not mutually exclusive.

METHODS. We aimed to evaluate the “lung recruitability” (PLR) with PEEP and the change in oxy-
genation with PP. We retrospectively collected data of ALI/ARDS patients, mechanically ventilated,
admitted to our intensive care from May 2003 to December 2004 who underwent a whole lung CT
scan at 5 and 15 cmH2O and subsequently PP. The lung CT scan was taken during an end expiratory
pause (exposure 120 Kv – 250 mA). The outline of the lungs was manually drawn in each image by a
physician using dedicated software.
The PLR was defined as the proportion of the weight of not aerated lung tissue regaining aeration be-
tween 5 and 15 cmH2O of airway pressure, computed by CT scan quantitative analysis. Gas exchange
was measured before and during the prone position.

RESULTS. 23 19.2 yr., BMI±sedated, paralyzed patients were enrolled (10 male, mean age 55.7 2.6
cmH2O,±2 ml/Kg, PEEP 10.4±3.6 Kg/m2, tidal volume body weight 8.9±23.0 9.9).±8, SAPS II
36.4±PaO2/FiO2 188.
We did not find any relationship between the PaO2/FiO2 ratio from supine to prone position, and the
PLR between 5 and 15 cmH2O in supine position (p=0.83 r2=0.023).

CONCLUSION. Our data suggest that the effect of PP on gas exchange is not related to the amount
of PRL in supine position.
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HIGH-FREQUENCY OSCILLATORY VENTILATION FOLLOWING PRONE POSITION-
ING PREVENTS A FURTHER IMPAIRMENT IN OXYGENATION

Demory D D1, Michelet P P M2, Embriaco N N E1, Forel J J M F1, Allardet Servent J J A S1,
Papazian L L P1

1Reanimation Medicale, 2Reanimation chirurgicale, Hôpital Sainte Marguerite, Marseille, France

INTRODUCTION. The improvement in oxygenation with prone positioning is not persistent when
patients with acute respiratory distress syndrome (ARDS) are turned supine. High-frequency oscilla-
tory ventilation (HFOV) aims to maintain an open lung volume. The aim of this study was to show that
HFOV is able to prevent the impairment in oxygenation when ARDS patients are turned back from the
prone to the supine position.

METHODS. After an optimization period, forty-three ARDS patientswere assigned to one of the three
following groups: (a) conventional lung-protective mechanical ventilation in the prone position (12
hours) followed by a 12-h period of conventional lung-protective mechanical ventilation in the supine
position [CVprone-CVsupine]; (b) CVsupine (12 hours) followed by HFOV in the supine position (12
hours) (CVsupine–HFOVsupine); or (c) CVprone (12 hours) followed by HFOVsupine (CVprone–
HFOVsupine group).

RESULTS. PaO2/FiO2 ratio was higher at the end of the study period in CVprone –HFOVsupine
group than in CVprone-CVsupine group (p < 0.02). Venous admixture at the end of the study period
was lower in CVprone –HFOVsupine group than in the two other groups.

CONCLUSION. HFOV maintained the improvement in oxygenation related to prone positioning
when ARDS patients are returned to the supine position.

1066
EFFECTS OF PRONE POSITION ON PULMONARY CAPILLARY BLOOD FLOW AND
OXYGEN DELIVERY IN ARDS PATIENTS

Ragaller M1, Leutheuser D1, Theilen H1, Koch T1, Gama deAbreu M1

1Anaesthesiology and Intensive Care Medicine, University Hospital, TU-Dresden, Dresden, Germany

INTRODUCTION. Despite the intriguing improvements in the treatment of ALI and ARDS using
protective ventilation, mortality of this syndrome remains between 30% up to 58% (1). Ventilation in
the prone position (PP) is one of the accepted rescue strategies in severe hypoxia. However, there are
limited clinical data on the effects of prone position on the distribution pulmonary capillary blood flow
(= ventilated fraction of CO) and oxygen delivery. The aim of this study was to evaluate the effects of
prone position on PCBF and parameters of systemic oxygen metabolism.

METHODS. After approval of the study by the local ethics committee 9 patients with ARDS were
included into the study. After documenting baseline supine position the patients were turned into the
prone position (180◦) and observed for 150 min (measurement points 30, 60, 90, 120 and 150 min.).
The following parameters were investigated: CO, SVO2, DO2 PCBF, pulmonary shunt, VT, VD/VT,
PaO2/FiO2, VCO2. CO was measured by thermodilution whereas PCBF was measured none invasively
by the partial CO2 rebreathing technique (DAVIDTM) (2). Statistical analysis was performed using a
paired Student t-test, Fishers exact test and a principal component analysis with VARIMAX-rotation.

RESULTS. Prone position was tolerated in all patients without any adverse events. As expected PP
lead to a significant increase of PaO2/FiO2 from 156+/- 91.3 to 237 +/- 127 mmHg p=0, 04. Further-
more PP resulted in a significant improvement of PCBF (4.5 +/- 1.4 to 5.3 +/- 1.7 L/min), SvO2 (67.5
+/- 5 to 72.4+/- 8%) and DO2. Interestingly the CO2 elimination (VCO2) of the lungs increased signif-
icantly as well (251+/-59 to 280+/-49ml/min). Using a cut off >0.6 in the principal component analysis
it could be demonstrated that after prone positioning PCBF, DO2, SvO2 and CO were associated with
the first principal component. Regression analysis showed a significant correlation of PCBF and DO2
after PP (r=0.67, p<0.033).

CONCLUSION. Prone positioning lead to significant improvement of pulmonary capillary blood flow,
oxygen delivery and mixed venous saturation and may therefore improve tissue oxygenation. Due to
the positive correlation of PCBF and DO2 the non invasive measurement of PCBF may serve as useful
tool to guide position manoeuvres in ARDS patients.

REFERENCE(S). 1.) Brun-Buisson C. et al. ICM 30:51-61, 2004 2. M. Gama deAbreu et al. CCM
25:675-83,1997
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EFFECT OF LONG TERM PRONE POSITION VENTILATION ON GAS EXCHANGE AND
LUNG INJURY IN PULMONARY ARDS

Gorrasi J A1, Pracca F1, Iturralde A1, Latorre M1, Moraes L1, Fischer D1, Pittaluga A1, Cancela M1

1Intensive Care Medicine, Hospital de Clinicas. School of Medicine. Universidad de la Republica,
Montevideo, Uruguay

INTRODUCTION. The optimal duration of Prone Position Ventilation (PPV) in acute respiratory
distress syndrome (ARDS) is uncertain. It has been pointed out that pulmonary ARDS patients re-
spond less than extrapulmonary ARDS patients. Objective: to study the long term effects of PPV on
gas exchange, PEEP, lung injury score and multiorgan failure in pulmonary ARDS patients.

METHODS. Design: prospective (cohort). We studied 40 PPV periods in 31 pulmonary ARDS pa-
tients. Measures were taken in supine before PPV and at 1 hour after PPV, and then every six hours
until the end of PPV. Statistics: values were expressed in median and interquartile values. Wilcoxon
and Kruskal Wallis tests were used. A p<0.05 value was considered significant.

RESULTS. Mean age was 44 (25-57) years, the initial Lung Injury Score (LIS) was 3.1(2.75-3.6), PPV
was maintained for 91(51-117) hours. The PaO2/FIO2 ratio was 125 (99-181) mm Hg before PPV and
256 (170-298) mm Hg after 1 hour in PPV (p=0.001). This difference with supine PaO2/FIO2 ratio was
sustained until the end of PPV. Initial values of PEEP were set at 15 (12-18) cm H2O by constructing
a PEEP-compliance curve, there were no differences in PEEP values along the study. Initial values of
PaCO2 were 47 (41-69) mm Hg and there were no significant differences along the study period. After
48 hours of PPV, LIS was significantly decreased in comparison to supine before PPV, 3 (2.25-2.7)
versus 2.5 (2.2.5-2.75), p=0.001. The multiorgan failure score did not change along the study.

CONCLUSION. PPV had a positive effect on gas exchange even after 6 hours. This effect last along
the PPV period. Because its effect on LIS a duration of 48 hours for PPV could be useful in this setting
of patients.

REFERENCE(S). (1) Mancebo J, Fernandez R, Blanch L, Rialp G, Gordo F, Ferrer M, Rodriguez F,
Garro P, Ricart P, Vallverdu I, Gich I, Castano J, Saura P, Dominguez G, Bonet A, Albert R K. A
multicenter Trial of Prolonged Prone Ventilation in Severe Acute Respiratory Distress Syndrome. Am
J Respir Crit Care Med. 2006 Mar 23.
(2) Gattinoni L et al. Effect of prone positioning on the survival of patients with acute respiratory
failure. N Engl J Med. 2001; 345(8):568-73.
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PRONE POSITION EFFECT ON OXIGENATION AND SURVIVAL IN PATIENTS WITH
SEVERE RESPIRATORY INSUFFICIENCY

Hernandez M1, Dudagoitia J1, Vinuesa C1, Martinez S1, Aretxabala N1, Muñoz T1, Iribarren S1,
Castillo C1

1Intensive Care Medicine, Hospital Txagorritxu, Vitoria, Spain

INTRODUCTION. Prone position improves oxigenation in patients whit severe respiratory failure
but, to present, only one study have proven benefits in mortality.

METHODS. We reviewed records from 137 patients who where admitted in our unit for severe respira-
tory failure, defined as PaO2/FiO2<200, who need mechanical ventilation from June 1999 to December
2005. 46 patients were placed in prone position; PaO2/FiO2 ratio before the first prone period an im-
mediately before to recover supine position were recorded. To study mortality effect of prone position
we tried to find a group of control patients whit same age, sex, APACHE II to ICU admission, same
cause (primary or secondary) for respiratory insufficiency and who never were in prone position. We
recorded the worse PaO2/FiO2 ratio in these control group to compare whit PaO2/FiO2 ratio before
prone position in case group.

RESULTS. It was possible to analyse oxigenation before initiating prone and just before to recover
supine position in 38 of 46 case-patients. PaO2/FiO2 ratio increased from 84.7 ±30.6 to 144.2±67.0
(p<0.001). There were no changes in PEEP nor tidal volume. Time in prone position first period was
20.4 ± 8.6 h (min: 5h, max: 40h). There are no association between time elapsed in prone position and
increase in PaO2/FiO2 ratio (Adjusted R2: -0.0275). ICU mortality of the 91 control-patients group
whit severe respiratory insufficiency who never were in prone position was 63.7% and 30 days mor-
tality was 66.3%. ICU mortality and 30 days mortality in the 46 case-patients group was 60.9% and
68.9% respectively. There were no differences between both groups from age, sex and admission ICU
APACHE II. It was possible to find controls only to 31 patients treated in prone position. ICU mor-
tality was 61% in both (OR: 1, CI 95%: 0.36-2.78). 30 days mortality was 68% in treatment group
and 61% in control group (OR: 0.75, CI95%:0.27-2.14). The effect do not change when we control by
PaO2/FiO2 ratio, PEEP and organ failure.

CONCLUSION. Prone position improves oxigenation in patients whit severe respiratory insuffiency
but, in these little sample, these improvement do not relates with time in prone position nor with sur-
vival.

REFERENCE(S). Mancebo J, Fernandez R, Blanch L, et al. A Multicenter Trial of Prolonged Prone
Ventilation in Severe Acute Respiratory Distress Syndrome. Am J Respir Crit Care Med. 2006 Mar 23;
[Epub ahead of print].
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PRONE POSITION VENTILATION MODULATES THE COURSE OF CRITICAL ILLNESS
IN ACUTE RESPIRATORY FAILURE

Lewejohann J1, Rieh E1, Börner B1, Muhl E1, Bruch H1

1Surgery - Intensive Care Unit, University Medical Center Schleswig-Holstein - Campus Lübeck,
Lübeck, Germany

INTRODUCTION. In acute respiratory failure (ARF) a change from supine (SP) to prone position
(PP) can improve oxygenation, but clinical trials don’t show a distinct effect on outcome nor clear
evidence for positive effects in the sequel so far. The aim of our study is to analyze how prone position
ventilation (PPV) modulates further clinical course in ARF.

METHODS. We studied 110 consecutive patients with ARF (ALI n=18, ARDS n=92; American-
European consensus definition; mean age 66±13[SE] years; clinical follow-up design; surgical ICU-
university hospital). All patients were ventilated alternating in SP and PP (135◦left/right-side-position)
for at least 6h in each position. Responders [RS] or non-responders [NR] each after a time interval of
16, 24 and 48h after starting PPV were defined by a higher or lower PaO2/FiO2 respectively in compari-
son to the median of all patients in each time interval. Data collection included baseline characteristics,
individual survival time and cause of death in deceased patients. (Statistical analysis: SPSS®(Kruskal-
Wallis-test).

RESULTS. N=68 (61%) patients died. The cause of death was known in n=53, n=42 (39%) survived
ARF that accompanied their critical illness. Most RS of the 24h-interval lived longer than NR, who of-
ten died earlier during their ICU-stay [survival times: <7 days [d] RS n=2 (3.7%) vs. NR n=11 (19.6%);
7-14d RS n=5 (9.3%) vs. NR n=8 (14.3%); 14-27d RS n=9 (16.7%) vs. NR n=9 (16.1%); >28d RS
n=38 (70.4%) vs. NR n=28 (50%)]. In deceased patients RS of all time intervals [16, 24, 48h] showed
a distinct longer median survival time [15; 17.5; 22d] until death in comparison with NR [10.5; 9; 9d]
(p<0.05). Death rate as a result of multiple organ failure was lower in RS of all analyzed time intervals
in comparison to NR [16h: 14 vs. 23; 24h: 11 vs. 27; 48h: 13 vs. 25]. Death as a result of septic shock
occcured more rarely in RS in comparison to NR [16h: 21 vs. 32; 24h: 25 vs. 27; 48h: 21 vs. 30].

CONCLUSION. Our results indicate that PPV is able to modulate further course of critical illness in
patients with ARF. Responders to PPV survive longer than non-responders – if they die it occurs later
during ICU-stay and they die less frequent as a result of MOF or septic shock than non-responders.
Therefore the change of the body position from SP to PP may help to gain valuable time for the criti-
cally ill patient and presents a chance to treat life-threatening incidents.

1070
EFFECTS OF PUMPLESS EXTRACORPOREAL LUNG ASSIST ON OXYGENATION AND
CO2 REMOVAL IN ACUTE LUNG INJURY

Zick G1, Frerichs I1, Schädler D1, Schmitz G1, Pulletz S1, Cavus E1, Scholz J1, Weiler N1

1Department of Anaesthesiologie and Operative Care Medicine, University Schleswig-Holstein, Cam-
pus Kiel, Kiel, Germany

INTRODUCTION. Application of extracorporeal respiratory support in ARDS patients is a possible
tool for minimizing the invasiveness of mechanical ventilation (1). So far, mainly the successful CO2
removal by a pumpless arteriovenous extracorporeal assist device has been documented. The aim of
our study was to evaluate primarily its oxygenation effect in a lavage model of acute lung injury.

METHODS. 7 pigs (48 to 60 kg body weight) were anesthetized and mechanically ventilated. Both
femoral arteries and one femoral vein were cannulated and connected with the pumpless lung assist
device (Novalung, Hechingen, Germany). Acute lung injury was induced by repeated bronchoalveolar
lavage.

RESULTS. Extracorporeal lung assist was applied with different blood flow rates through either one
or both femoral arteries. Mean blood flow (± SD) was 15.5 (± 3.9)% and 21.7 (± 4.9)% of cardiac
output, respectively. Measurements were repeated at different degrees of pulmonary gas exchange im-
pairment with pulmonary venous admixture ranging from 35.0% to 70.6%. Arterial blood pressures
did not significantly differ during baseline conditions, before and after lung lavage. After lung injury,
lung assist significantly increased Pao2 from 64 (± 13) Torr to 71 (± 14) Torr and 74 (± 17 Torr)
with shunt blood flow through one and both femoral arteries, respectively. O2 delivery through the
oxygenator increased with extracorporeal shunt flow (36 (± 14) vs. 47 (± 17) ml O2/min) and reduced
arterialisation of the inlet blood. The use of lung assist led to a significant fall of Paco2 from 72 (± 17)
Torr to 64 (± 14) Torr and 60 (± 13) Torr, respectively. Moreover, systolic pulmonary artery pressure
fell from 53 (± 12) mmHg to 48 (± 9) mmHg and 47 (± 10) mmHg, the diastolic one from 32 (± 8)
mmHg to 29 (± 7) mmHg and 29 (± 7) mmHg, respectively.

CONCLUSION. Pumpless lung assist significantly increased oxygenation in severe experimental lung
injury, however, this effect was small. The results indicate that the oxygenation effects of this device
should not be overestimated especially if the improvement of oxygenation is the primary therapy goal.

REFERENCE(S). 1) Liebold A et al. Eur J Cardiothorac Surg 2000, 17:608-13.

Grant acknowledgement. The study was partially supported by Novalung, Hechingen, Germany.

1071
PUMPLESS ARTERIOVENOUS EXTRACORPOREAL LUNG ASSIST IN PATIENTS WITH
ARDS

Breitfeld H1, Bercker S1, Deja M1, Jachertz P1, Kaisers U1, Weber-Carstens S1

1Anesthesiology and Intensive Care Medicine, Charité, Universitätsmedizin, Berlin, Germany

INTRODUCTION. Pump-driven extracorporeal membrane oxygenation in patients with acute res-
piratory distress syndrome (ARDS) is a potentially life-saving, however costly and labor-intensive
procedure. Attempts have been made to develop less invasive techniques for clinical use. An important
approach was the introduction of an arterio-venous pumpless extracorporeal lung assist.

METHODS. Clinical data of 8 patients treated with pECLA in a German ARDS referral center (Berlin
ECMO center) have been analysed retrospectively using charts and databases.

RESULTS. All patients treated with pECLA were hypercapnic due to different reasons (n=4 patients
withlung fibrosis, one patient with bronchiolitis obliterans organising pneumonia). In n=2 patients
pECLA has been established after 5 and 14 days of pump-driven ECMO treatment. In one patient
with hypercapnia and severe hypoxemia (PaO2/FiO2 54 mmHg) the combination of pECLA and prone
positioning did not improve oxygenation and the patient was switched to venovenous ECMO after 4
1/2 hours of treatment. All patients had pressure-controlled ventilation and a reduction of tidal volume
and inspiratory pressures was achieved while PEEP was maintained aiming at establishing a more lung
protective ventilation. 4 out of 8 patients survived.

TABLE 1.

Gas exchange and respiratory data (all values shown as mean).
PaCO2
[mmHg]

pH PIP [mbar] PEEP [mbar] VT / kg bw
[ml/kg]

before start
pECLA

79 7.25 33 13 4

1 hour after
start

62 7.39 30 13 3

6 h 54 7.43 31 13 3

12 h 53 7.45 28 13 2

CONCLUSION. We demonstrated a sufficient and immediate reduction of PaCO2 after implementa-
tion of pECLA allowing to reduce tidal volumes and inspiratory pressures. In severe hypoxemia how-
ever, pECLA was no alternative to a pump driven ECMO. PECLA might be a useful tool contributing
to a more lung protective ventilation.

1072
DETERMINANTS OF DURATION OF MEMBRANE LUNG (ML) DURING ECMO IN ARDS

Isgrò S1, Bombino M1, Bucciero M1, Narang T1, Patroniti N2, Sala C1, Vergnano B1, Pesenti A2

1Perioperative Medicine And Intensive Care Departement, San Gerardo Hospital, Monza, 2Surgical
Sciences And Intensive Care Departement, Università Milano Bicocca, Milano, Italy

INTRODUCTION. Substitution of extracorporeal circuit parts during ECMO in ARDS is a life threat-
ening maneuver. Most frequent reasons for the replacement of the circuit are thrombosis and decreased
performance of ML, and emolysis due to the centrifugal pump. We retrospectively explored which
factors may contribute to duration of ML (MLdays) during ECMO in ARDS.

METHODS. We studied 33 MLs (13 heparin-coated silicon and 20 heparin-coated hollow fibers oxy-
genators) used in 7 ARDS patients undergoing ECMO. Heparin was administered by continuous in-
fusion to maintain an activated clotting time (ACT) between 180 and 240 seconds. Organ function,
biochemical, hematological, coagulation, and inflammatory variables were assessed daily. In order to
evaluate the effect of sepsis, MLs were grouped in respect to infection diagnosis, positive blood cul-
tures, and signs of a new septic episode.

RESULTS. Length of ECMO (ECMOdays) was 39.9±24.1 days. MLdays was 7.7±4.3(2-18 days).
MLdays was positively correlated (p<0.05) with ECMOdays (r=0.707), ML blood flow (r=0.397), and
the level of antithrombin III (ATIII, r=0.512). MLs used in patients with positive blood cultures
(n=12) showed significant (p<0.05) less duration (4.7±2.3 vs 9.1±4.5 days), lower platelet count
(106700±39200 vs 164000±74200/mm3), lower ATIII levels (83±19 vs 97±14%, p<0.05). In
presence of positive blood cultures MLdays were positively correlated (p<0.05) with ECMOdays (r=0.7),
and negatively correlated with levels of CPR (r=-0.778).

CONCLUSION. Duration of MLs during ECMO in ARDS patients increase with persistence of treat-
ment. This is likely due to known alterations of coagulation and platelets activity during ECMO. Higher
ML blood flow, and higher ATIII levels may increase the duration of ML circuit. Sepsis with positive
blood cultures decreases the duration of ML circuit; in this group the higher the level of CPR was, the
shorter the duration of MLs.
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1073
ENDOTOXEMIC PULMONARY HYPERTENSION IS MEDIATED BY ENDOTHELIN
RECEPTOR-INDUCED VENOUS CONSTRICTION

Rossi P1, Oldner A1, Weitzberg E1, Persson B1, Boels P2, Arner A2

1Physiology and Pharmacology Section of Anesthesiology and Intensive care medicine, 2Section of
genetic Physiology, Karolinska Institute, Stockholm, Sweden

INTRODUCTION. Pulmonary hypertension is a feature of ALI possibly contributing to edema for-
mation. To explore the edema reducing mechanisms of tezosentan in ALI we studied its effects on
capillary pressure and venous resistance.

METHODS. 1: Pulmonary arteries and veins from 13 subjects were mounted in a myograph for mon-
itoring of contractile response to phenylephrine, endothelin-1, and sarafotoxin (ETB receptor agonist).
2: 20 pigs were subjected to phenylephrine, endothelin-1, sarafotoxin, endotoxin and tezosentan (dual
endothelin receptor antagonist) treatment. Pulmonary capillary pressure used for calculation of arterial
and venous vascular resistance was assessed by the pulmonary vascular occlusion technique.

RESULTS. Pulmonary veins were more sensitive than arteries to endothelin-1, both in vitro and in
vivo. This difference was more pronounced for the sarafotoxin, where almost no arterial effects were
noted. Endotoxin infusion resulted in pulmonary hypertension with a clear venous dominance (T3).
These increases including pulmonary capillary pressure were totally abolished by intervention with
the dual endothelin receptor antagonist tezosentan (T4).

CONCLUSION. The endothelin system seems to be largely involved in endotoxemic pulmonary ve-
nous hypertension, an effect possibly mediated by the endothelin B receptor.

Grant acknowledgement. Swedish: Research Council, Heart-Lung Foundation, Society of medicine.

1074
INCREASED SHUNT FRACTION REDUCE ARTERIAL OXYGENATION AT HYPO-
VOLEMIA IN A MODEL WITH LUNG COLLAPSE

Hansen L K1, Koefoed-Nielsen J2, Moesgaard J1, Larsson A2

1Dept of Anesthesia and Intensive Care Medicine, Aalborg Hospital, 2Clinical Institute, Aarhus and
Aalborg University Hospitals, Aalborg, Denmark

INTRODUCTION. It is well known that the negative effect of an intrapulmonary shunt on arterial
oxygenation increases when cardiac output decreases at unchanged systemic oxygen consumption due
to the decrease in mixed venous saturation (svO2). We hypothesized that also the shunt fraction per se
might increase if the collapse is located in the dependent lung region (i.e. most the common clinical
location after anesthesia and surgery), due to less perfusion of the non-collapsed non-dependent lung
regions.

METHODS. 8 supine anaesthetized pigs were ventilated with VCV, FiO2 1.0, PEEP 10 cm H2O, VT
8 ml/kg. A bronchial blocker (BB) was placed in the left lower lobe bronchoscopically, the BB-cuff
was inflated and the air of the isolated lobe was exsufflated. Thereafter the lobe was selectively lavaged
with saline in order to induce a dense atelectasis. Measurements were made at normovolemia, and after
venesection of 20% and 40% of the blood volume. In addition, selective recruitment (s-LRM) of the
collapsed lobe was done through the inner lumen of the cuffed BB. Before and after each procedure
arterial and mixed venous blood gases, Crs (compliance), shunt, Cardiac output (CO) and vascular
pressures were measured. Shunt was calculated by standard formula. Statistics; Kruskal Wallis test.
Median and 25 and 75 percentiles are shown.

RESULTS. No new lung collapse occurred during the experiment as shown by that the reductions
in Crs and shunt at all volemic levels were reversible by an s-LRM. As expected, CO and svO2 de-
creased at hypovolemia (p= 0.061 and 0.0014, respectively). In addition, the shunt fraction through the
induced lobar collapse increased significantly (p= 0.0051). The shunt fraction before and after the s-
LRM was 8(4.10)% and 3(1.6)% at normovolemia, 20(11.24)% and 4(2.8)% at – 20% and 18(16.33)%
and 3(2.7)% at – 40% hypovolemia.

CONCLUSION. The increase in shunt in itself might be an important contributing factor to decreased
arterial oxygenation at hypovolemia in subjects with dependent lobar collapse.

Grant acknowledgement. The study was supported by the Danish Medical Research Council (no.
22-03-0299, 22-04-0420), The Clinical Institute, Aarhus University (no 100301).
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1075
ENDOTHELIAL MIRCOPARTICLES EXHIBIT PROCOAGULANT ACTIVITY IN
PATIENTS WITH SEPTIC SHOCK

Bijuklic K1, Kountchev J1, Dunzendorfer S1, Joannidis M1

1Internal Medicine, Innsbruck Medical School, Innsbruck, Austria

INTRODUCTION. Circulating endothelial microparticles (EMPs) are small vesicles released from
endothelial cells in response to injurious stimuli and are elevated in a variety of diseases associated
with endothelial dysfunction. Recently, in vitro studies demonstrated that EMPs express tissue factor,
the initiator of coagulation. The purpose of this study was to further characterize EMPs in patients with
septic shock and to examine the influence of EMPs on coagulation

METHODS. The study comprised 15 critically-ill patients with septic shock and 18 healthy volun-
teers.
10 ml blood samples were dawn into 0.1 M citrate solution and processed within 4 hours. EMPs in
platelet-poor plasma (PPP) were measured by flow cytometry with fluorescent antibodies (anti-CD144,
anti-CD62E) allowing discrimination of EMPs from platelet microparticles. In a subset of 5 patients
EMPs were freshly isolated from PPP and procoagulant activity of EMPs was quantified by determin-
ing clotting times with a coagulometer.

RESULTS. Plasma from patients with septic shock contained significant higher levels of CD144 and
CD62E double-positive EMPs compared to healthy volunteers (13.69% ± 3.21 SEM vs. 1.08% ± 0.36
SEM, p< 0.05). Furthermore, clotting time analyses revealed an markedly increased procoagulant ac-
tivity of EMPs of patients with septic shock (33.6% ± 0.06% reduction of clotting time compared to
control, n=5, p< 0.05).

CONCLUSION. Patients with septic shock show high levels of CD144- and CD62E -positive EMPs
which exhibit pronounced procoagulant activity. Thus, EMPs may contribute to activation of the coag-
ulation cascade in severe sepsis.

1076
ALTERED COAGULATION IN SYSTEMIC INFLAMMATORY RESPONSE SYNDROME:
ROLE OF

Rizk A F1, El Naggar A I1, Afify M1, Mokhtar S M1

1Critical Care Department, Cairo University Hospitals, Cairo, Egypt

INTRODUCTION. Evidence has accumulated to suggest that more complex mechanisms might be
involved in the relationship between inflammation and coagulation.
Objective:In this study we aimed to use some of coagulation markers especially activated protein C
(APC) in diagnosis and prognosis of patients with systemic inflammatory response syndrome (SIRs)
wether infectious or non infectious.

METHODS. We enrolled 20 patients who had been hospitalized for SIRs as well as 20 aged and
sex matched subjects served as control group. All patients and control groups were subjected to full
clinical evaluation with application of APACHE II scoring, routine laboratory investigations as well
as specific investigations namely; plasma levels of protein C, D-dimer (DD), antithrombin III (ATIII),
and thrombin-antithrombin complex (TAT) upon admission, 48 and 96 hours later and on discharge in
survivors.

RESULTS. The study showed that activated protein C levels was consumed significantly in patients
with SIRS compared to control subjects (38.6+23% vs 87.8+6.1% P < 0.0001) respectively. As when
we compared its levels in survivors and non survivors, the former showed persistent rise of the level
to normal values in contrast to the latter in which their levels were persistently low (34.8+26% vs
40.6+22% on admission & 82+13% vs 41+21%, P< 0.01 after 144 hrs) respectively. Patients with sep-
tic shock also showed significantly lower levels of APC compared to those without shock (28.8+12%
vs 56.8+28% P< 0.007 on admission & 41.7+21.8% vs 82+ 13% after 144 hrs P < 0.001) respectively.
APC levels also were lower in patients with Multiorgan failure syndrome (MODS) as compared to
those without MODS (40.8+27.8% vs 116+29 P< 0.01) respectively with statistically insignificant
lower level in patients with APACHE > 20 as compared to those with APACHE < 20 (35.2+22
vs 45+24%, P: NS). The other coagulopathy markers of sepsis DD, AT III, TAT complex did not
show any significant difference between survivors and non survivors (2+3.6 vs 4.9+8 ng/ml, for DD,
40.75+17.6% vs 40+15.7%, for AT III & 24.7+25 vs 22+19 ug/ml, for TAT, P: NS) respectively.

CONCLUSION. Protein C level is a useful biological marker in patients with SIRS for both diagnos-
tic and prognostic aspects regarding MODS, septic shock and mortality and also it is superior to other
coagulopathy markers for determining the ultimate clinical outcome.
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1077
CORRELATION BETWEEN THE INFLAMMATION PARAMETER VALUES AND TESTS
OF HEMOSTASIS IN SEPTIC PATIENTS

Stecher A1, Pirc N1, Šteblaj S1, Kremžar B1

1Clinical Department of Anaesthesiology and Intensive Therapy, University Medical Centre, Ljubljana,
Slovenia

INTRODUCTION. In sepsis inflammatory mediators are released leading to numerous pathological
events, the most crucial of which being the coagulation abnormality.

METHODS. In two years period we followed the course of inflammation parameters values and tests
of hemostasis (INR, PTT, TT, fibrinogen, AT III, D dimer) in septic patients hospitalized in Surgical In-
tensive Therapy. Data collected were analyzed to determine which parameters show greatest deviation
from normal values and their predicting value.

RESULTS. 85 septic patients (mortality rate of 47%) were included in study. The day one APACHE II
score mean value was 16 (SD±8) in surviving patients and 25 (SD±8) in nonsurviving patients. Mean
value of CRP in survivals was 122.22 (SD±80.69) and in nonsurvivals 164.24 (SD±96.46), mean PCT
in survivals was 14.54 (SD±36.42) and in nonsurvivals 20.98 (SD±36.39)). Significant difference was
noted for CRP value (p=0.016). In group of survivals compared to nonsurvivals significant difference
was observed in ATIII (p=0.002), platelets (p=0.00), PTT (p=0.002) and TT (p=0.035).

CONCLUSION. Despite all already known laboratory tests and clinical signs, early detection of sep-
sis still remains a problem. The results of our retrograde study show that early detection in changes of
tests of hemostasis, especially ATIII, PTT and platelets, could be helpful in early recognition of sepsis.
These tests show deviation from normal values even before inflammation parameters reach their peek
value and before the clinical evident sepsis- associated acute organ dysfunction occur. They correlate
with the survival of patients with sepsis.

REFERENCE(S). 1. Schoots I G, Levi M, van Vliet K A et al. Inhibition of coagulation and inflam-
mation by activated protein C or antithrombin reduces intestinal ischemia/reperfusion injury in rats.
Crit Care Med, 2004; 32 (6:1375-1383).
2. Messori A, Vacca F, Vaiani M, Trippoli S et al. Antithrombin III in patients admitted to intensive
care units: Multicenter observational study. Crit Care 2002; 6(5:447-451).
3. Kinasewitz G T, Yan S B, Basson B et al. Universal Changes in Biomarkers of Coagulation and In-
flammation Occur in Patients with Severe Sepsis, Regardless of Causative Micro-Organism. Crit Care,
2004; 8(2:82-90).

1078
ASSESSING THE COAGULATION SYSTEM IN PATIENTS WITH SEPSIS USING
THROMBELASTOMETRY

Dünser M W1, Jochberger S1, Mayr V D1, Luckner G1, Knotzer H1, Hasibeder W R1

1Department of Anesthesiology and Critical Care Medicine, Innsbruck Medical University, Innsbruck,
Austria

INTRODUCTION. The coagulation system is a cascade of central pathophysiologic importance in
sepsis. So far, no data on the assessment of the coagulation system in adult sepsis patients using
RoTEM have been published.

METHODS. In seven critically ill patients with sepsis, standard coagulation parameters and RoTEM
were simultaneously performed.

RESULTS. Even though all patients showed abnormal standard coagulation tests (Table 1), RoTEM
revealed normal clotting times and even signs of hypercoagulability (Table 2). No coagulation active
therapy was performed in any patient, not even before invasive procedures or major surgical interven-
tions. No bleeding occurred in any study patient.

TABLE 1.
Diagnosis PT (%) aPTT (sec) Fib (mg/dL) AT (%) TC (G/L)

Patient Nr 1 Peritonitis 43 47 532 34 172
Patient Nr 2 Peritonitis 29 72 611 32 612
Patient Nr 3 Peritonitis 36 80 223 29 280
Patient Nr 4 Peritonitis 70 73 344 29 40
Patient Nr 5 Pneumonia 21 61 800 31 80
Patient Nr 6 Pneumonia 37 108 674 52 90
Patient Nr 7 Coxitis 43 43 754 81 191

TABLE 2.
InTEM
CT

InTEM
CFT

InTEM
MCF

ExTEM
CT

ExTEM
CFT

ExTEM
MCF

FibTEM
MCF

Nornal 137-246 40-100 52-72 42-74 46-148 49-71 9-25
Pat Nr 1 187 49 68 43 80 64 23
Pat Nr 2 148 33 81 68 42 79 47
Pat Nr 3 171 41 73 61 39 72 38
Pat Nr 4 214 108 56 65 109 57 25
Pat Nr 5 259 39 95 126 46 95 34
Pat Nr 6 217 90 59 56 90 61 31
Pat Nr 7 162 44 74 52 42 73 31

CONCLUSION. Some critically ill patients with sepsis and abnormal standard coagulation tests may
have hypercoagulability. RoTEM can add important clinical and therapeutic information.

1079
COAGULATION PARAMETERS OF THE ISTH OVERT DIC SCORE: FIRST, THEIR DIS-
TRIBUTION

Cramer B G1, Hoogenboom S2, Wester J P J1, Leyte A2, Oudemans-van Straaten H M1, Terpstra W E2,
Treskes M2, Zandstra D F1

1Intensive Care Medicine, 2Clinical Chemistry and Hematology, Onze Lieve Vrouwe Gasthuis, Ams-
terdam, Netherlands

INTRODUCTION. The diagnosis of disseminated intravascular coagulation (DIC) can be difficult.
The International Society on Thrombosis and Haemostasis (ISTH) has developed a diagnostic scor-
ing system to diagnose DIC with basic coagulation parameters. This scoring system is defined solely
for patients with clinical conditions associated with DIC. For overt DIC, this system relies on platelet
count, prothrombin time (PTT), fibrinogen and D-dimer concentration. For each parameter, the cut-
off points were arbitrarily chosen. We investigated the distribution of values for these parameters in
critically ill patients without DIC in order to develop specific cut-off values for this population.

METHODS. We conducted a prospective cohort study in a 18 bed closed format tertiary referral gen-
eral ICU in a teaching hospital. For 1 month, daily blood samples were drawn from all patients to
determine platelet count, PTT, fibrinogen and D-dimer concentration. A panel of experts determined
the presence or absence of DIC.

RESULTS. The panel concluded absence of DIC in 121 patients, while ISTH overt DIC scores were
>=5 indicating overt DIC in 3 (2.2%) samples in patients with severe drug-induced thrombocytopenia,
massive hemorrhage and cardiogenic shock. 39 out of 121 patients had clinical conditions associated
with DIC of whom we analyzed 137 coagulation profiles (data given presented as median and range
or mean and standard deviation). Platelet count was 188 x 109/l; (17-1169 x 109/l), PTT was 11.7 ±
2.1 seconds, fibrinogen was 4.3 ± 1.6 g/l and D-dimer was 5.5 µg/ml; (0.49-40.9 µg/ml). The cut-off
values of the ISTH overt DIC score were related to the following percentiles in our cohortas follows:
platelet count 50 x 109/l (2%) and 100 x 109/l (15%), PTT 15.7 (96%) and 18.7 seconds (96%), fib-
rinogen 1.0 g/l (0%) and D-dimer 0.5 µg/ml (1%) and 5.0 µg/ml (44%).

CONCLUSION. The coagulation parameters used in the ISTH overt DIC score show broad distribu-
tions in the critically ill without DIC. False-positive scores indicating overt DIC occurred in a minority
of patients in clinical conditions clearly to be distinguished from DIC. Adjustment of cut-off values of
fibrinogen and D-dimer might improve scoring and thus diagnosing overt DIC.

1080
COAGULATION FACTORS PROFILE ON SEPTIC PATIENTS AND MORTALITY

Valencia E1

1Prof. Intensive Care U de A., CICRET, Medellin, Colombia

INTRODUCTION. Sepsis is a serious condition with a mortality rate of nearly 20%. The basal patho-
physiology of microcirculatory dysfunction can be divided into three categories, thrombogenesis, dys-
function of the vascular endothelium and finally microbleeding before the death (1). Early supply of
protein C improves the survival in severe sepsis. However, when Protein C has not initial indication to
supply, severe sepsis advances to the final phase with bleeding, and coagulation factors profile impli-
cated on bleeding control has not been analyzed on that kind of patients (2). The aim of this study was
to measure coagulation variables on septic patients.

METHODS. I did a prospective observational research study and seventeen critical ill patients admit-
ted to the ICU with sepsis and coagulation abnormalities (high PT, PTT, low platelets or bleeding) were
analysed. Investigated Coagulation variables were: age, PT, PTT, platelets, thrombin time, factor VII,
X, V, AT-III, D Dimer, fibrinogen, DIC scores, and death. Statistics analysis of data were performed
and chi2 were used to compare mortality and coagulation variables. Statistic differences between coag-
ulation variables were determined by independent t-test. The statistical analysis was carried out with
the SPSS 10 package, and p <0.05 was considered statistically significant

RESULTS. Differences on coagulation variables on the group of death septic patients, was the studied
outcome. Of 17 patients, 58.6% were male and 41.7% were female. Their average age was 41.5±20.7
years. Mortality rate was 64.3%, and the main cause of sepsis were abdominal sepsis 17.6%, colangitis
11.8%, pos-liver transplant 11.8%, other groups 5.9% (HELLP, SLE, leptospirosis, etc.). MOF was
76.6%, and bleeding patients 52.9%.

TABLE 1.
Differences on the group of patients with sepsis and death

Death
Yes

Death
No

p

TP 32.8±11.7 17.6±4 0.017
PTT 58.9±46.7 36.1±10.7 0.19
Platelets 110.000±129.182 78.600±38.901 0.61
F VII (%) 23.3±13.6 101.6±42.1 0.002
F VII < 60% 85.7% 14.3% 0.006
F X (%) 43±21 92.7±35 0.024
AT-III 48.8±13.7 62.1±28.6 0.34
D Dimer 14.222±16.149 4225±3219 0.25

CONCLUSION. Bleeding is not the most important parameter to neither define mortality nor define
diagnostic of DIC on septic patients with coagulation abnormalities. We demonstrated reduction in
some coagulation factor important to stimulate the activation of procoagulant enzymes activated on
sepsis. It is may be more important to know DIC score, levels of FVII, protein C, FX, PT to detect the
patients who need any therapeutic option (FFP). Finally, recombinant protein C could be a therapeutic
option not just on the first 24-48 hrs after admission.

REFERENCE(S). 1) CCM 2001:29(7):S99-S106. 2) Shock 2005:23(1):25-29.
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COAGULATION FACTORS PROFILE IN PATENTS WITH DISEMINATED INTRAVASCU-
LAR COAGULATION

Valencia E1

1Prof. Intensive Care U de A., CICRET, Medellin, Colombia

INTRODUCTION. DIC is a serious condition with a mortality rate of nearly 50%. The basal patho-
physiology of microcirculatory dysfunction can be divided into three categories, thrombogenesis, dys-
function of the vascular endothelium and finally bleeding before the death. DIC score have usually
included only parameters like platelets, PT, fibrinogen, and D dimmer (1). So far, coagulation factors
have not been integrated on the diagnosis and management. Inference of coagulation factors in control
of bleeding has not been analyzed on critically ill patients (2). Aim: To measure coagulation variables
on patients with DIC score.

METHODS. I did a prospective observational research study and thirty critical ill patients admitted to
the ICU with coagulation abnormalities (high PT, PTT, low platelets or bleeding) were analysed. In-
vestigated Coagulation variables were: age, PT, PTT, platelets, thrombin time, factor VII, X, V, AT-III,
D Dimer, fibrinogen, DIC scores, and death. Statistics analysis of data (mean and standard deviation,
± 2) were performed and chi2 were used to compare mortality and coagulation variables in patients
with Japanese, ISTH, and Helsinki DIC score. Statistic differences between coagulation variables were
determined by independent t-test. The statistical analysis was carried out with the SPSS 10 package,
and p<0.05 was considered statistically significant.

RESULTS. Differences on coagulation variables on the group with diagnosis score of DIC and death
were studied. The average of DIC diagnosis among three scores was 48.9%. Of 37 patients, 49.5%
were male and 40.5% were female, and only 30 were analysed for the variables. Their average age was
44.6±19.3 y. The overall UCI mortality rate was 46.6%, and the main cause of DIC were abdominal
sepsis 8.1%, cirrhosis 5.4%, HELLP 5.4%, pos liver transplant 5.4%. MOF was 40.5%.

TABLE 1.
Differences on the group of patients with DIC scores and death

ISTH score
Death vs Alive (p)

Japanese score
Death vs Alive (p)

Helsinki Score Death
vs Alive (p)

TP 0.083 0.004 0.0005
PTT 0.57 0.1 0.054
Platelets 0.009 0.02 0.19
F VII (%) 0.001 0.0005 0.0005
F X (%) 0.13 0.038 0.007
F V (%) 0.069 0.002 0.008
AT-III 0.22 0.69 0.019
Fibrinogen 0.10 0.067 0.031

CONCLUSION. Bleeding is not the most important parameter to define diagnostic of DIC on critically
ill patients. We demonstrated significant reduction in some coagulation factor important to stimulate
the activation of procoagulant enzymes activated on our patients with DIC, and that differences were
not affected by sepsis. Therefore, the assay of some coagulation factors such as FVII (mainly), FX
and/or FV, could be included on the DIC score in order to improve Se and Sp of diagnostic DIC score.

REFERENCE(S). 1) CCC 2005:21:449-467. 2) Clin Chim Acta 2004:344:13-21.

1082
THE EFFECTS OF PLASMAPHERESIS THERAPY ON COAGULATION PARAMETTERS
IN THE CASES OF SEPSIS

Kaynar L1, Guven M2, Altuntas F1, Sari I1, Coskun R2, Eser B1, Cetin M1

1Internal Medicine and Hematology Department, 2Internal Medicine and Intensive Care Unit, Erciyes
University Medical Faculty, Kayseri, Turkey

INTRODUCTION. Sepsis and multiple organ failure still have high morbidity and mortality, despite
the adequate antibiotic therapy, hemodynamic resuscitation and improved patient care. Severe sepsis,
defined as sepsis associated with acute organ dysfunction, results from a generalized inflammatory and
procoagulant response to an infection. In a complex chain of events, bacterial toxins, cytokines and
mediators contrubite to multiple organ failure during sepsis. In this study, possible changes of coagula-
tion paramaters through removing these mediators and replacing some deficient substances in plasma
by therapeutic plasma exchange have been investigated.

METHODS. From november 2003 to June 2005, twenty four patients with severe sepsis and septic
shock were eligible. All patients received conventional sepsis therapy. Additionally, all patients were
performed therapeutic plasma exchange once within twenty four hours of diagnosis. On blood sam-
ples which were taken before and after plasma exchange, studies of complete blood count, PT, PTT,
thrombin time, D-dimer, fibrinogen, protein C, protein S and antithrombin III were carried out. At the
same time patients evaluated for Disseminated intravascular coagulation (DIC) before and after the
treatment.

RESULTS. After plasma exchange, counts of hemoglobin, leucocyte and platelet decreased
(respectively, p<0.001, p=0.006, p<0.001). PT, PTT and thrombin time elonged (respectively,
p=0.626, p=0.002, p=0.258). Levels of D-dimer and fibrinogen decreased (respectively, p <0.001, p=
0.013). Levels of protein C, protein S and antithrombin III elevated (respectively, p=0.005, p=0.004,
p=0.492). Percentage of overt DIC did not change significantly before and after treatment.

CONCLUSION. In conclusion, our data suggested that plasma exchange affects coagulation para-
maters. In cases of severe sepsis and septic shock plasma exchange is effective in replacing decreased
physiological anticoagulant factors as protein C deficiency and in reducing elevated level of fibrino-
gen. In addition to the conventional treatment methods, application of plasma exchange may improve
dominant procoagulant state which may form in cases of severe sepsis and septic shock.

REFERENCE(S). 1. Busund R, Koukline V, Utrobin U, Nedashkovsky E. Plasmapheresis in severe
sepsis and septic shock: a prospective, randomised, controlled trial. Intensive Care Med 2002; 28:1434-
1439.

1083
ADRENAL FUNCTION: RELIABLE PROGNOSTIC FACTOR OF MORTALITY IN SEPTIC
SHOCK TREATED WITH STEROIDS?

Garcia P1, Palencia E1, Sotillo J1, Camino N1, Villanueva J1, De Pablo A1, Arenal S1, Benitez J1

1Medical Intensive Care Unit, Hospital General Universitario Gregorio Marañon, Madrid, Spain

INTRODUCTION. Adrenal insufficiency is considered a frequent problem in septic patients, and
there is evidence that steroid replacement therapy improves outcome. However the diagnosis of his
clinical situation remains controversial. The objective of this study is to assess different adrenal func-
tion tests as prognostic markers of mortality in patients with septic shock treated with steroids.

METHODS. In sixty-eight consecutive patients admitted in the Medical Intensive Care Unit, with
septic shock who needed vasopressor therapy, corticotropin stimulation test with 1 and 250 µg was
made, with a time interval of four hours. Low doses of hydrocortisone (200-300 mg/day) were given
after during 7 days in all the patients. None of them received etomidate or steroids previously. Baseline
cortisol levels were categorized as greater/less than 15, 20, 25 µg/dl, and cortisol gradient after corti-
cotropin stimulation as greater/less than 9 µg/dl. A multivariable logistic regression analysis was made
with each adrenal function results, controlling five main variables of known prognostic value collected
at admission.

RESULTS. 63% male. Their mean age was 56±17 yrs.44% of patients had some previous chronic
disease. Severity scores: APACHE II 24±18, SOFA 11±3. The most frequent sepsis etiologies were
respiratory (47%) and abdominal (23%). Serum lactate levels 3.9±28 mmol/l. 13% of patients had
baseline cortisol level < 15 µg/dl, 31% < 20 µg/dl and 44% < 25 µg/dl. After corticotropin stimulation
with 1 and 250 µg 59% and 37% of patients showed gradient < 9 µg/dl respectively. Median stay was
9 days in ICU and 26 days in hospital. Hospital mortality was 47%.
Multivariable logistic regression analysis of adrenal function variables was made controlling age, previ-
ous chronic disease, severity scores (APACHE II and SOFA) and serum lactate levels. Baseline cortisol
level < 15 µg/dl (OR 11, CI 95% 1.00-124.97, p= 0.05) was the only adrenal function variable asso-
ciated to hospital mortality independently of age, severity scores, previous disease and serum lactate
levels.

CONCLUSION. In shock septic patients treated with steroids, the presence of cortisol baseline levels
< 15 µg/dl is an independent prognostic factor of mortality, in contrast to adrenal function reserve tests
(corticotropin stimulation).

1084
ADRENAL FUNCTION IN PATIENTS AT RISK FOR INTRA-ABDOMINAL HYPERTEN-
SION

De laet I E1, Hoste E1, Oeyen S1, Nollet J1, Colpaert K1, Roosens C1, Decruyenaere J1, De Waele J J1

1Surgical ICU, Ghent University Hospital, Gent, Belgium

INTRODUCTION. Poor abdominal perfusion is considered to contribute to renal failure in patients
with intra-abdominal hypertension (IAH). It is not clear whether adrenal function is also compromised
in patients with IAH. The aim of this analysis was to study the incidence of adrenal insufficiency (AI)
in patients at risk for IAH and to identify patient factors associated with the incidence of AI.

METHODS. We studied all patients admitted to the surgical ICU of the Ghent University Hospital
at risk for IAH who had intra-abdominal pressure (IAP) measurements between September 2004 and
March 2006. Patients were eligible for the study if a short Synacthen test (SST) was performed dur-
ing the IAP monitoring period. Normal adrenal function was defined as baseline cortisol greater than
9mcg/dL, increment after SST greater than 9mcg/dL, and peak cortisol greater than 18mcg/dL.
Patient characteristics recorded at admission included gender, age, admission diagnosis, and APACHE
II score. The IAP and abdominal perfusion pressure (APP) at the moment of the SST were retrieved
from the patient’s file. The incidence of IAH (defined as IAP ≥12mmHg) and the occurrence of organ
dysfunction during ICU stay was recorded, and was defined as follows: cardiovascular: hypotension re-
quiring vasoactive medication, renal: serum creatinine above 2.0 mg/dL or anuria, pulmonary: the need
for mechanical ventilation or PaO2/FIO2 ratio<300. Mortality was defined as in hospital mortality.

RESULTS. Twenty seven patients (15 male, mean age 52 years) were included the analysis. A SST
was performed after a mean of 7 days ICU stay, and mean IAP in these patients at that moment was
14 mm Hg. Fifty-nine percent of patients had previous abdominal surgery, and in the majority of the
patients (85%), an active infectious process was present at the time of the SST.
Twenty patients (74%) had AI. These patients were not different from patients with normal adrenal
function with respect to IAP, APP, or age. The incidence of organ dysfunction in these patients was not
different, as was outcome (both length of stay and mortality).

CONCLUSION. In this cohort of patients at risk for IAH, AI was a frequent finding, but we could not
find patient characteristics associated with AI. Also outcome for patients with AI was not different.
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ADRENAL INSUFFICIENCY IN SEPTIC SHOCK – IMPACT ON THE IMMUNE SYSTEM

Ahlers O1, Volk H D2, Sprung C L3, Briegel J4, Vogeser M5, Wetzstein R1, Gerlach H6, Keh D7 for the
CORTICUS
Berlin Study Group
1ACCM, 2Medical Immunology, Charité, Berlin, Germany, 3ACCM, Hadassah Hebrew University
Medical Center, Jerusalem, Israel, 4ACCM, 5Clinical Chemistry, University Hospital, Munich,
6ACCM, Vivantes Klinikum Neukölln, 7Dept. of Anesthesiology and Critical Care Medicine ACCM,
Charité Universitätsmedizin Berlin, Campus Virchow-Klinikum and Mitte, Berlin, Germany

INTRODUCTION. Septic shock is frequently associated with adrenal insufficiency (AI). Since cor-
tisol attenuates systemic inflammation, we speculated that cortisol deficiency is associated with pro-
nounced inflammation.

METHODS. Eighty-six patients with septic shock from 13 Berlin sites were enrolled in the multina-
tional CORTICUS trial of low dose hydrocortisone in septic shock (www.clinicaltrials.gov). Before
study drug administration, blood was obtained for immunomonitoring and 250 ug ACTH-test. AI was
defined as delta cortisol </= 9 ug/dl (non-responders) or basal cortisol </= 15 ug/dl. Cortisol was mea-
sured with electro-chemiluminescence immunoassay (Elecsys, Roche, Mannheim, Germany) at the
reference laboratory. Values are medians and 25.75 percentiles.

RESULTS. IL-6 was higher in non-responders (n=28) than in responders (n=58) (458 pg/ml (347,526)
vs. 335 (172,498); p < 0.01). No differences with delta cortisol were found for IL-10, IL-6/IL-10 ra-
tio, nitric oxide (nitrite/nitrate), HLADR receptors per monocyte, or LPS-induced TNFa-release from
monocytes. Patients with basal cortisol </= 15 ug/dl (n=21) had lower IL-6 (243 pg/ml (122,393) vs.
420 (256,513); p < 0.01) and lower IL-10 levels (16 pg/ml (7.23) vs. 40 (19,84), p < 0.001) than pa-
tients with basal cortisol > 15 ug/dl (n=65). However, a basal cortisol </= 15 ug/dl was associated with
higher TNFa-release (266 pg/ml (96,379) vs. 69 (23,214); p < 0.01) and a higher IL-6/IL-10 ratio (18.4
(10.3,27.8) vs. 9.3 (3.2,17.5); p < 0.01). HLADR was low in all groups (< 5000 receptors per cell).
Nitrite/nitrate was higher in patients with basal cortisol > 15 ug/dl than in the group with </= 15 ug/dl
(266 uM (96,379) vs. 69 (23,214); p < 0.01).

CONCLUSION. Overall, AI in septic shock is associated with a more pronounced innate inflam-
matory response. On the other hand, HLADR expression on monocytes, the cutting site to adaptive
immunity, is strongly depressed irrespective of adrenal function. IL-6 mirrors immune activation in
non-responders, but not when AI is defined by random cortisol. Nitric oxide production in septic shock
seems not to be inhibited by endogenous cortisol.

Grant acknowledgement. DFG KE 870/1-1,1-2; EU QLK2-2000-00589; The CORTICUS Trial is
sponsored by the ECCRN.

1086
RELATIONSHIPS BETWEEN CORTICOSTEROID AND NITRIC OXIDE IN PATIENTS
WITH SEPSIS

Oh Y J1, Park J H1, Park K J1, Sheen S S1, Hwang S C1, Lee K S1, Choi Y H1

1Pulmonary and Critical Care, Ajou University, Suwon, South Korea

INTRODUCTION. The iNOS is induced in vascular smooth muscle by the combination of endo-
toxin/cytokines leading to a profound vasodilation. Although Glucocorticoids are potent suppressors
of iNOS expression and increase during septic shock, they failed to block ongoing iNOS expression
due to the inhibitory effect of nitric oxide on GR binding. This is the first trial of relationships between
nitric oxide and cortisol in patients with sepsis in time.

METHODS. We serially measured the concentrations of serum NO, cortisol, ADH and lactate in day1,
day3, day5, day7 in 26 patients with sepsis. We also analyzed any association among those levels.

RESULTS. 1. Initial NO levels were more elevated in patients with sepsis than healthy controls.
2. Initial NO levels were higher in severe sepsis (n=17) than mild sepsis (n=9).
3. Initial NO levels were positively correlated with cortisol, lactate, ADH levels and APACHE II score.
4. There was no difference in NO levels between septic shock (n=17) and nonseptic shock (n=9).

CONCLUSION. NO and cortisol productions were more prominent in severe sepsis than mild sepsis
and they were persistently correlated in time. NO correlates well with severity and sepsis associated
parameters.

1087
PROLACTIN PROFILE IN EARLY SEPTIC SHOCK

Stotz M1, Breen P1, Barrett L K1, Carré J1, Bellingan G1, Singer M1

1Bloomsbury Institute of Intensive Care Medicine, University College London, London, United King-
dom

INTRODUCTION. Prolactin, a protein hormone mainly secreted from the anterior pituitary gland,
is known to be a mediator in the immuno-neuroendocrine network. Previous studies report prolactin
(ProL) levels in early sepsis ranging from undetectable (1) to highly elevated levels (2). We present
data from an ongoing clinical study investigating peripheral hormone levels within 24 hours of ICU
admission.

METHODS. With institutional ethical committee approval and appropriate consents, patients in septic
shock (SS) and critically ill (CI), non-septic, patients were recruited within 24 hours of admission.
Clinical data and serum samples were taken 6 hourly. Control samples (CG) were taken from patients
undergoing elective hip surgery (n=10). Prolactin was measured by ELISA (VIDAS®, Biomérieux,
France). None of the patients received dopamine or metoclopramide.

RESULTS. Median (range) ProL levels in CG were 9.1 (2-27) ng/ml. We found significantly increased
ProL-levels in the CI, and even more important in the SS group (p<0.05, all time points vs. CG), see
table 1. There was a trend towards higher ProL-levels for SS group compared with CI (p=ns, for all
time points). However, there was no difference in P-levels between SS-survivors and non-survivors.
Hormone levels reached significantly higher levels in septic women (n=8) than in men (p<0.05, all
time points).

TABLE 1.
Median (range) prolactin levels (ng/ml)

0 hrs 6 hrs 12 hrs 18 hrs 24 hrs

Septic shock
(n=13)

61.3 (24-201) 57.8 (19-179) 58.2 (22-181) 46.9 (27-187) 50.3 (26-165)

Critically Ill
(n=4)

37 (20-141) 34.2 (11-168) 28.5 (17-154) 26.6 (10-163) 41.1 (15-167)

CONCLUSION. Our preliminary data suggest that ProL levels are elevated during acute critical illness
and septic shock and do not correlate with survival. Gender differences revealed significantly higher
levels in female patients. This supports further the concept of a complex stimulation of the hormone
axis during acute sepsis.

REFERENCE(S). (1) Voerman H J et al. Metabolism 1992;41:934-40 (2) Dennhardt R et al. Prog
Clin Biol Res 1989;308:751-6.

Grant acknowledgement. Martin Stotz received the 2004 Young Scientist Award of the ESICM.
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SICK EUTHYROID SYNDROME IN SEPTIC SHOCK: RELATIONSHIP TO OUTCOME

Breen P1, Stotz M1, Barrett L1, Bellingan G1, Visser T J2, Singer M1

1Bloomsbury Institute of Intensive Care Medicine, Wolfson Institute of Biomedical Research, London,
United Kingdom, 2Dept. of Internal Medicine, Erasmus MC, Rotterdam, Netherlands

INTRODUCTION. Acute septic shock can cause reduced T3 and elevated reverse T3(rT3) without
intrinsic thyroid disease. T3/rT3 and T3, on day 1 of ICU admission, have correlated with patient out-
come (1). Similarly, T4 and T3 were higher in survivors by day 5 of ICU admission (1). We present
data from an ongoing clinical study describing peripheral thyroid hormone levels within 24 hours of
ICU admission.

METHODS. With appropriate consent, patients in septic shock were recruited within 24 hours of ICU
admission. Serum samples were taken 6 hourly. Control samples were obtained from patients under-
going elective hip replacement. T4, T3 and rT3 were measured.

RESULTS. T4, T3 and rT3 in healthy controls were 119±10.7,1.5±0.1 and 0.46±0.1 nmol/L
(mean±SEM, n=4).
Time of enrolment:T4, T3 and rT3 were not significantly different between survivors (n=5) and
non-survivors (n=6). T4 and T3 were significantly different between both survivors and controls and
non-survivors and controls.
Initial 24 hours in ICU:Survivors had a significantly higher T4 overall (p=0.035) and at 6,12,18
and 24 hours compared to non-survivors (Table 1). T3 and rT3 did not differ significantly between
survivors and non-survivors.

TABLE 1.
Time
0 Hrs 6 Hrs 12 Hrs 18 Hrs 24 Hrs

T4 Septic
Survivors

59.8±9.4 61±11.3 59.4±12.7 60.2±12.6 58±12.2

T4 Septic
Non-survivors

44.8±6.2 30.7±3.9 27.5±4.3 34±4.5 31±6.3

p 0.24 0.029 0.02 0.045 0.04

T4 nmol/L (mean+/-SEM)

CONCLUSION. T4 levels may be significantly higher within 24 hours of ICU admission in septic
patients who survive their illness. T3 and rT3 were not useful in making a similar conclusion. These
data are not in agreement with a previous report (1).

REFERENCE(S). 1. Peeters et al. J Clin Endocrinol Metab 2005 90(8): 4559-65.
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BIOCHEMICAL MARKERS AS EARLY PREDICTORS OF NEUROLOGICAL OUTCOME
IN PATIENTS WITH SAH

Rodini I1, Lavrentieva A2, Voutsas V2, Karvouniaris M2, Zisi F3, Bitzani M2

1ICU, Papanikolaou Hospital, Thessaloniki, 2ICU, 3Microbiology, Papanikolaou Hospital,
Thessaloniki, Greece

INTRODUCTION. The value of biochemical markers in the evaluation of brain damage is still under
discussion. We investigated the time course and prognostic value of neuron specific enolase (NSE),
lactate and protein S-100 (Pr S-100) in patients with Subarachnoid Hemorhage (SAH) during the first
7 days after ICU admission.

METHODS. Sixty six patients with SAH were included in this prospective study. Arterial blood con-
centrations of NSE, lactate and Pr S-100 were measured daily for 7 consecutive days and were corre-
lated with neurological outcome at ICU discharge evaluated by GOS score. The patients were divided
in 2 groups according to the neurological outcome: group A: 42 patients (GOS 1-3) and group B: 24
patients (GOS 4-5), and the levels of biochemical markers were compared. The statistical analysis was
performed using unpaired t- test and Pearson correlation test.

RESULTS. PrS- 100 blood concentrations were significantly higher in patients with poor outcome
(group A) than in patients with good outcome (group B) during the investigation period. There was
significant correlation between Pr S-100 levels and the neurological outcome of patients on day one
(PrS-100: r = 0.76, p = 0.02), that persisted for the next 7 days. There was no significant difference in
lactate and NSE levels between the 2 groups and there was not any correlation of these markers with
the neurological outcome. Fig. 1. Pr S- 100 concentrations in 2 groups of patients.

CONCLUSION. Protein S- 100 blood level, in contrast to lactate and NSE, seems to be an early
predictive biochemical marker of neurological outcome in patients with SAH.

1090
IL-18-MEDIATED INFLAMMATORY RESPONSE IN STROKE PATIENTS

Piazza O1, Lonardo M1, Romano I1, Servillo G1, Catania M R2, Rossano F2, Tufano R1

1Anestesiologia e Rianimazione, 2Microbiology, University of Naples Federico II, Naples, Italy

INTRODUCTION. Cytokines are important mediators of neuroiflammation and neurodegeneration.
IL-18, a member of IL-1 family, is able to induce gene expression and synthesis of proinflammatory
cytokines, adhesion molecules, as well as to activate neutrophils, monocytes, macrophages, and T and
NK cells [1]. According to recent experimental and clinical studies IL-18 is also a “key” cytokine in
the CNS, controlling two distinct immunological regulatory pathways of cytotoxic and inflammatory
responses under neuropathological conditions [2]. The aim of this study was to evaluate initial serum
levels of IL-18 in stroke patients compared to septic patients.

METHODS. Twenty critically ill patients, admitted in our ICU, were enrolled. Ten patients were af-
fected by stroke and the others by sepsis. At the first day of stroke and of sepsis diagnosis, respectively,
IL-18 serum levels were quantified by ELISA (MBL, Naka-ku Nagova, Japan), according to the man-
ufacturer’s instructions.

RESULTS. At the first day IL-18 serum levels were:182.8±35.59 pg/ml in controls, 310.75±53.45
pg/ml in stroke patients and 862±588.8 pg/ml in septic patients. Compared to controls IL-18 serum
levels were significantly higher in stroke (p<0.001) and septic (p<0.02) patients. In septic patients
IL-18 levels were significantly higher than in stroke patients (p<0.05).

CONCLUSION. IL-18 has shown to be upregulated in several diseases and it represents an impor-
tant marker in monitoring severe inflammatory conditions. IL-18 upregulation, in the early phase after
stroke, might mean a IL-18-mediated inflammatory response to brain injury. In our series high serum
levels of IL-18 are not associated with adverse neurological outcome.

REFERENCE(S). 1) Zeremba J et al. Neurol Sci 2003, 24:117-124;
2) Felderhoff-Mueser U et al. Trends in Neurosciences 2005, 9:487-493.

1091
SUBARACHNOID HAEMORRHAGE FOR RUPTURED ANEURISMS AND ENDOVASCU-
LAR TREATMENT WITH GDC

Escudero D1, Tenza E1, Otero J1, Rodrı́guez P1, Martı́nez A1, González A1, Yano R1, Taboada F1

1Unidad de Cuidados Intensivos, Hospital Universitario Central de Asturias, Oviedo, Spain

INTRODUCTION. The aim of this study was to analyze the evolution of patients with subarachnoid
haemorrhage (SAH) because of ruptured intracranial aneurysm and treated with GDC.

METHODS. Prospective study of 40 consecutive ruptured aneurysms treated with GDC and per-
formed from August of 2004 to November of 2005. We studied initial clinical status (Hunt and Hess,
World Federation of Neurologic Surgeons scale –WFNS-) and CT classification (Fisher Scale), compli-
cations and outcome at discharge (Glasgow Outcome Scale –GOS-) and at 6 months (GOS, Modified
Rankin and Barthel scales) with a telephone questionnaire. Descriptive statistics.

RESULTS. Age: 52 ± 13.4 years (28-80); men:16 (40%); days in ICU: 14.5 ± 14 (1-55); ventilatory
support in 26 patients: 14.3 ± 8.2 days (1-33); Hunt and Hess: I 10%, II 30%, III 17%, IV 15%, V
27%; WFNS: I 25%, II 20%, III 5%, IV 32%, V 15%; Fisher scale: I 0%, II 15%, III 42%, IV 42%.
Waiting time to coiling:1.3 ± 1.4 days (0-6). We founded 59 aneurysms, 40 were rupture and their
localization: 11 anterior communicating; 10 posterior communicating; 7 anterior cerebral; 4 middle
cerebral; 7 posterior circulation; 1 internal carotid. Coiling’s complications were: 2 aneurysm rupture,
1 thromboembolism phenomenon, 1 coil migration, without clinical consequences. Complications after
coiling were: 3 rebleedings; 5 vasoespasm; 12 stroke; 13 hydrocephalus; 10 intracranial hypertension
syndrome. Neurosurgery proceedings were: 4 intracranial haematoma drainage and descompressive
craniotomy, 13 ventricular drainages and 6 intracranial pressure catheters (Camino®). Survival at 6
months was 82, 5%. Mortality occurs in ICU in brain death situation by stroke and intracranial hyper-
tension syndrome. GOS at discharge was: I 42%, II 15%, III 17%, IV 5%, V 17%; and at six moths
GOS: I 57%, II 24%, III 12%, IV 6, V 0%; modified Rankin: O 45%, I 6%, II 15%, III 15%, IV 9%, V
9%, VI 0%; and Barthel scales: 75.8 ± 33.1 (0-100).

CONCLUSION. 1. - Coiling with GDC is a safe and a good treatment for some ruptured intracranial
aneurysms, with few complications. 2. - The most frequent complications in SAH in ICU are stroke
and intracranial hypertension syndrome. 3. - We have had good results in functional status outcome,
too in poor initial clinical grades of Hunt and Hess and WFNS, this is determinant to practice early and
aggressive treatment in this patients.

1092
EFFECTS OF 7.2% VERSUS 0.9% SALINE IN PATIENTS SUFFERING FROM SUBARACH-
NOID HAEMORRHAGE

Bentsen G1, Breivik H1, Lundar T2, Stubhaug A1

1Anaesthesiology and Intensive Care, 2Neurosurgery, Rikshospitalet University Hospital, Oslo, Nor-
way

INTRODUCTION. Hypertonic saline solutions are emerging as an alternative to mannitol in the treat-
ment of intracranial hypertension. There is little data published comparing hypertonic saline with
placebo in this setting. The aim of this study was to compare the effects of a bolus infusion of hy-
pertonic saline hydroxyethyl starch with the effects of normal saline (placebo) on intracranial pressure
(ICP) and cerebral perfusion pressure (CPP) involving stable patients with spontaneous subarachnoid
haemorrhage (SAH).

METHODS. 22 mechanically ventilated SAH-patients with stable ICP between 10 and 20 mmHg
were randomized to receive 2 mL/kg of either 7.2% saline in 6% hydroxyethyl starch 200/0.5 (HSS) or
of normal saline (NS) over the course of 30 minutes. The effects were observed for another 180 min-
utes. Unless safety limits were reached during the observation period, the ventilation-variables were
kept unaltered, the infusion rates for vasopressors, analgesics, sedatives, and fluids were kept stable,
the resistance in the external ventricular drainage (EVD) was unchanged, and the patients were neither
stimulated nor moved.

RESULTS. Mean change in ICP after intervention (deltaICP) calculated from the average of all obser-
vations was -3.3 (SD 2.6) mmHg in the HSS group versus -0.3 (SD 1.3) mmHg in the NS group. Mean
difference between the groups (HSS - NS) was -3.0 mmHg (95% confidence interval -4.9 to -1.1), p
= .004. Mean peak change after HSS was -5.6 (range 0.8 to 12.2) mmHg after 64 (range 40 to 115)
minutes. Mean difference in deltaCPP between the groups (HSS - NS) was 5.4 mmHg (95% confidence
interval 2.2 to 8.6), p = .002, and mean difference in deltacardiac index measured as the area under the
curve (AUC) for the whole study period, corresponded to 0.2 L/min/m2 (95% confidence interval 0.03
to 0.4), p = .025. The observed effects outlasted the 210 minutes observational period.

CONCLUSION. In this placebo-controlled study involving SAH-patients with normal to moderately
elevated ICP, 2 mL/kg of HSS reduced ICP and increased CPP significantly. Maximum effect was
reached at twice the infusion time of 30 minutes. There were also beneficial haemodynamic effects
with increased cardiac index in the HSS group.

REFERENCE(S). Qureshi A I, Suarez J I: Use of hypertonic saline solutions in treatment of cerebral
edema and intracranial hypertension. Crit Care Med 2000; 28:3301-3313.
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PROGNOSTIC VALUE OF BRAIN NATRIURETIC PEPTIDE IN NON TRAUMATIC SUB-
ARACHNOID HEMORRHAGE

Balandin B1, Romera M A1, Chamorro C1, Valdivia M1, Pérez M1, Alcántara S1

1ICU, Hospital Puerta de Hierro, Madrid, Spain

INTRODUCTION. The aim of our study was to analyse the brain natriuretic peptide plasma con-
centrations, measured as NT-proBNP (BNP), in patients with non traumatic subarachnoid hemorrhage
(SAH) and to assess if the increase of the BNP concentration has prognostic value in these patients.

METHODS. Descriptive study, including all patients with non-traumatic SAH admitted to our ICU,
over a 23 month period. BNP was measured, at least once, within the first 72 hours after diagnosis. We
analysed the Hunt-Hess grade (HH), modified Fisher scale, Hijdra scale, SAH aetiology, presence of
cerebral vasospasm (VSP) (symptomatic or not) and Glasgow Outcome Score (GOS) in each patient.

RESULTS. Of 62 patients admitted, 14 were excluded (admission afterwards of 72 hours or not de-
termination of BNP). Forty-eight patients were included, 30 women. Mean age was 49 ± 13 years.
One of 48 patients was HH grade I, 28 were grade II, 6 grade III, 5 grade IV and 8 grade V. The BNP
mean plasma concentration was 1297.6 ± 2632.9 pg/ml (range 38 - 14777; median 513), and was high
(>150 pg/ml) in 37/48 patients (77%). BNP levels were found to be higher in patients with HH ≥
IV, although this difference not reach statistical significance (p=0.07). The results were also higher in
patients with modified Fisher ≥ 3 (p < 0.05). 64.4% of patients had Hijdra >15 and were found to
have BNP mean of 1674.5 ± 3158.3 pg/ml compared to 391.3 ± 674 pg/ml in patients with Hijdra
≤15 (p=0.002). BNP levels were lower in patients with a negative angiography (p < 0.05). Twenty-one
patients (43.7%) developed VSP, in whom BNP levels were significantly higher than patients without
VSP (2133 ± 3650 pg/ml vs 647.7 ± 1139.4 pg/ml; p < 0.05). Eleven patients were send back to their
remitting hospital shortly after endovascular treatment. Upon hospital discharge the GOS was ≥ 4 in
22 patients, 2-3 in 8 patients and 7 died. BNP levels were higher in patients with GOS ≤ 3 compared
to those with GOS > 3 (2434.2 ± 4204 pg/ml vs 584.7 ± 981.7; p < 0.05) and there was no significant
difference between patients with GOS 2-3 and those who died.

CONCLUSION. A rise in BNP levels is frequently noted in patients with non-traumatic SAH (77%
in our study). BNP is higher in patients with SAH due to an aneurysm and is related to subarachnoid
blood volume, VSP and a worse neurological outcome. In view of these findings, we feel that there
should be a tighter clinical vigilance of patients found to initially have higher levels of BNP.

1094
LACTIC ACIDOSIS IMPAIRS THE COAGULATION SYSTEM

Engström M1, Schött U1, Reinstrup P1

1Anaesthesia and Intensive Care, Lund University Hospital, Lund, Sweden

INTRODUCTION. Lactic acidosis is a common complication in patients suffering from coagulo-
pathic haemorrhage after trauma. It has not been studied whether it is a causal relationship between
the lactic acidosis and the coagulopathy or if the two are just coincident. To study a potential causal
relationship, we performed an in vitro study using rotational thromboelastometry (ROTEM).

METHODS. 5 Blood samples was drawn from each of 6 healthy volunteers. Lactic acid was added to
3 blood samples in vitro in order to study effects at pH levels of 7.4 7.2, 7.0 and 6.8. The fifth sample
was analysed after additon of lactate to a pH level of 6.8 and addition of the buffer THAM to normalise
the pH again. The samples were then analysed with ROTEM.

RESULTS. We found a strong correlation between the degree of lactic acidosis and an impairment of
the clot formation time (CFT) on the ROTEM analysis (p<0.0001) (Figure 1). Other parameters were
not affected.

CONCLUSION. We found lactic acidosis to cause an impairment of the coagulation system. The
impairment at pH 6.9 was similar to the impairment caused by hypothermia at 32◦C. CFT primarily
reflects the fibrinogen to fibrin conversion and the platelet activity. This may be a factor that should be
attended to during resuscitation of bleeding patients.

Grant acknowledgement. The study was supported by a grant from The Laerdal Foundation for Acute
Medicine.

1095
SCREENING OF BLUNT ABDOMINAL INJURY IN THE ADULT: THE ROLE OF ELE-
VATED LIVER TRANSAMINASE LEVELS

Garcia C1, Alted E1, Garcia-Fuentes C1, Toral D1, Garcia-Hernandez R1, Benito C1, Hernandez A1

1Intensive Care, Hospital Doce de Octubre, Madrid, Spain

INTRODUCTION. Serum glutamic oxaloacetic transaminase (SGOT) and serum glutamic pyruvic
transaminase (SGPT) are adequate as a screening method, but their role in the screening of blunt ab-
dominal injury in the adult has not been adequately studied. The present study tries to determine a
SGOT’s and SGPT’s level useful in clinical practice to predict hepatic injuries due to blunt abdominal
trauma in the adult.

METHODS. The medical records of the patients who underwent abdominal CT (computed tomogra-
phy) at their admission in the hospital (Division of Trauma and Emergency) were retrospectively evalu-
ated. We reviewed the medical records during a period of three years and ten months. The patients with
penetrating abdominal trauma or who needed urgent surgery because of their instability were excluded.
Of each selected patient, age, sex, mechanism of injury, ISS (Injury Severity Score), blood pressure,
heart rate, mechanical ventilation at admission, previous high transaminase levels, SGOT and SGPT at
admission, abdominal CTs and surgery findings, and ICU (Intensive Care Unit) mortality, were eval-
uated. Statistical analyses were performed by Statistical Package for Social Sciences (SPSS) software
(version 11.0 for Windows).

RESULTS. A total of 149 patients were included, with a median ISS of 31 (confidence interval 95%
-CI 95%- between 29 and 33). There were pathological findings in the liver in 28 abdominal CTs. The
SGOT median was 336 (CI 95%: 251 - 422) in patients with abnormal CT, versus 101 (CI 95%: 83 -
119) in those with normal CT. The SGPT median was 346 (CI 95%: 257- 436) if there was any hepatic
damage in the CT, versus 81 (CI 95%: 66 -97) if there wasn’t. The proof’s global accuracy obtained
from ROC curves is 0.86 for SGOT and 0.88 for SGPT. In the study, an SGOT of 151 (sensitivity and
specificity of 79%) and SGPT of 134 (sensitivity and specificity of 82%) were the best in predicting
hepatic injury in blunt abdominal trauma.

CONCLUSION. 1. Elevated liver transaminase levels are a prognostic tool of hepatic damage in a
patient with blunt abdominal trauma. 2. This study suggests that SGOT > 151 and/or SGPT > 134 are
indicators of hepatic damage with high sensitivity, but the real value which indicates the need to follow
up the study to rule out hepatic injuries must be established in prospective analyses.

1096
MULTIMODALITY NEUROMONITORING OF PATIENTS WITH SEVERE HEAD
TRAUMA

Papanikolaou P G1, Papadopoulos EK1, Mavrommatis A2, Moraitou F2, Chatzidakis E1,
Paleologos TS1, Katsaris G2, Kazdaglis K1

1Neurosurgical Department, 2Intensive Care Unit, General Nikaia Piraeus Hospital, Athens, Greece

INTRODUCTION. Neuroprotection for avoiding secondary brain insults is very important in patients
with severe head trauma. Neuromonitoring is essential for neuroprotection. We present our recent expe-
rience from the use of multimodality neuromonitoring (Intracranial Pressure, Brain Tissue Oxymetry
and Microdialysis) in 17 patients with severe head trauma in order to evaluate the possible clinical
value of the method compared to historical cohort studies.

METHODS. 17 ICU pts (13 male, 4 female, 38.5 yrs average) with severe brain injury (GCS 8 or
less at admission) underheld monitoring of intracranial pressure (ICP) and brain tissue oxygenation
(PtiO2). 15 of them underheld brain biochemical monitoring (microdialysis) as well. The neuromoni-
toring catheters were placed in the ICU ward via a 5.3 mm burrhole using a three – lumen cranial bolt.
Catheters’ tips were guided 12 to 35 mm inside the white matter preferably at the penubra of an haem-
orrhagic lesion. Neurointensive therapy protocol was focused on preservation of CPP over 70 mm Hg
(“CPP targeted therapy”), together with preservation of PtiO2 over 20 mm Hg and of lactate/pyruvate
(L/P) ratio under 25.

RESULTS. There were no complications caused by catheterization and monitoring procedures. Short
– term outcome (modified GOS) was : 1 (death) for 4 pts (23.5%), 2 for 2 patients (11.8%), 3 for 1
patient (5.9%), 4 for 1 patient (5.9%) and 5 for 9 pts (52.9%). ICP-CPP, PtiO2 and L/P levels seem to
be correlated one each other and all together with short-term outcome, compared to results of historical
cohort studies.

CONCLUSION. 1) Multimodality neuromonitoring using modern techniques is safe, practical and
reliable. 2) Catheterization using a three-lumen cranial bolt can be safely performed in the ICU ward.
3) Proper neurointensive therapeutic decisions based on multimodality neuromonitoring can improve
outcome helping avoid secondary brain lesions in patients with severe head trauma.

REFERENCE(S). 1) Timofeev I. et al, Monitoring of head injured patients. Curr Opin Anaesthesiol.
2005 Oct; 18(5): 477-483. 2) Sarrafzadeh A.S. et al, Secondary insults in severe head injury – do
multiply injured patients do worse? Crit Care Med. 2001 Jun; 29(6): 1116-23.
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FUNCTIONAL CAPACITY TO WORK ACCORDING TO GLASGOW OUTCOMES SCORE
AFTER TRAUMATIC BRAIN INJURY (TBI)

Valencia E1, Rodas D2, Hernandez S2, Calle M2, Gonzalez E3, Alvarez M3, Leon W3, Hincapie M3

1Prof. Intensive Care U de A., 2Emergency Team, 3Nurse, CICRET and ITU-CUB, Medellin, Colombia

INTRODUCTION. The medical care of the critically ill neurological patients has changed dramati-
cally over the past two decades. There is a growing trend to include general severity of disease scoring
systems such as APACHE II in neurological outcome predictive models. The advantage of such an ap-
proach is the inclusion of underlying medical co-morbidities, and other transfer and emergency room
(ER) parameters of patients that may influence their final outcomes (2) Aim: The aim of this study was
to measure the risk of unable to work according to GOS (score 5) in patients who were affected by TBI
since 2003.

METHODS. We did a prospective observational research study and seventy one critical ill patients
admitted to the hospitals. Information was obtained from a telephone interview. Investigated risk fac-
tors included age, blood gases values, TAT (Trauma-Arrive-Time), GCS and shock at ER admitting.
Statistics: Analysis of data (mean and standard deviation, ± 2) were performed and odds ratio were
calculated using multivariate logistic regression analysis, with work capacity as the dependent vari-
able and ER parameters as the independent variables. The p value for the Wald test is given. SPSS 10
package was used, and p<0.05 was considered significant.

RESULTS. Work capacity (GOS 5 score) was the outcome variable that was studied. Out of 71 pa-
tients, 90.1% were male and 9.9% were female. Their average age was 32.3±14.1 years. The overall
UCI mortality rate was 32.4% (23/71), and including home mortality 36.6% (26/71). Total work capac-
ity was only 21.7% (10/46). Age and Glasgow at ER remained as a significant independent risk factor
for unable to work. (Table 1).

TABLE 1.
Relation between unable to work and ER parameters

Mean p Log OR* Wald 95% CI
Age 32.3±14.1 0.034 1.13 1-1.26
Glasgow 7.74±2.9 0.042 0.54 0.29-0.97
Systolic pressure 118.2±22.1 0.122 0.89 0.78-1.03
MAP 67.6±16.4 0.179 1.14 0.93-1.40
PaO2 144±66.6 0.57 1 0.98-1.02
PaCO2 35.6±10.2 0.76 1 0.59-2.03
BE -5.9±5.5 0.54 0.75 0.23-2.17
TAT 9.26 h±18 0.96 1 0.99-1
*Hosmer Lemeshow goodness of fit test: 4.54, p = 0.71

CONCLUSION. In South America is important to get data about the functional status of the patients
and their quality of life due to every patient who leave the ICU must work to live. Therefore, it is
important to know any modifiable risk factor for the period of treatment. Our study demonstrates that
low GCS and old patients are independent risk factors for unable to work after TBI. The effort should
be focus on prevention and look for risk factors that affect GCS before arriving ER.

REFERENCE(S). 1) The Lancet 1975;480-484. 2) J Trauma 2005:59:830-835.

1098
VOLUVEN (HES 130/0.4), 10% NACL AND 40% GLUCOSE INFLUENCE ON THE ERY-
THROCYTE MORPHOLOGY

Petrikov S S1, Tsarenko S V1, Burova O O1, Gusev A A2, Gusev S A2

1Neurosurgical ICU, Sklifosovsky Scientific Institute of Emergency Medicine, 2Cell Laboratory, Re-
search Institute of Physiochemical Medicine, Moscow, Russian Federation

INTRODUCTION. Infusion solutions can alter erythrocyte structure and therefore deteriorate capil-
lary perfusion and tissue oxygenation. It’s a very important problem in patients with severe traumatic
brain injuries (TBI), because such patients require large infusion volumes and hypertonic solutions for
intracranial hypertension treatment.

METHODS. We investigated 35 patients with severe TBI (age (M±δ) 48±2, Glasgo Coma Scale 5 –
9) on the 3-7 day after admission to the ICU. Solutions investigated were infused during 40 minutes:
10% NaCl 200 ml (n =10), 6% Voluven 500 ml (n=10) and the mixture (1:1) of 10% NaCl with 40%
glucose, 140 ml (n=15). Venous blood probes were taken before infusion, immediately after it and
60 minutes later. Blood probes of practically healthy donors were used for the estimation of normal
erythrocyte morphology (n=5). Erythrocyte morphometry was investigated by the computer system of
image analysis “MEKOS-C”. The amount of normal erythrocytes (normocytes) was analyzed in each
probe.

RESULTS. Normocytes amount was (M±m) 95.7±1.4% in healthy donors and 82±1.1% in pa-
tients with severe TBI (p<0.05). Voluven infusion didn’t change erythrocytes morphology. Normocytes
amount was 89±1.7% before infusion, 87±1.7% after it and 88±1.3% 60 minutes later. 10% NaCl in-
fusion was followed by normocytes amount decreasing from 72.3±1.3% to 54.4±1.2% (p<0.05). This
picture remained invariable 60 minutes later (55.6±1.2%). Hypertonic saline and 40% glucose mix
infusion was followed by notmocytes amount increasing from 87±1.5% to 93±1.1% (p<0.05). One
hour after the end of infusion, normocytes amount was 91±1%.

CONCLUSION. 1) Erythrocytes structure is markedly altered in patients with severe TBI.
2) Voluven (HES 130/0.4) has no influence on the erythrocytes morphology.
3) Hypertonic saline infusion considerably reduces normocytes amount.
4) In order to eliminate the negative effects of 10% NaCl on the erythrocytes morphology it can be
combined with 40% glucose solution.

Grant acknowledgement. Fresenius Kabi
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ALBUMIN IN SEVERE HEAD TRAUMA

Ter Minassian A1, Mortaza S1, Audibert G2, Beydon L1

1Dept Anesthesia ICU, CHU d’Angers, Angers, 2Dept Anesthesia ICU, CHU Nancy, Nancy, France

INTRODUCTION. High dose of human serum albumin (HSA) has been shown to dramatically de-
crease brain edema in experimental ischemia-reperfusion, and to restore brain metabolism in head
trauma. It improves outcome in both models. The aim of this pilot study was to explore the clinical
tolerance and impact of HSA on cerebral hemodynamics, after severe traumatic brain injury in man.

METHODS. After close relative informed consent, 24 patients (18-60 years) with severe closed trau-
matic head injury were randomly assigned either to standard treatment (CPP management)(Group S)
or to standard treatment plus a unique 10 ml/kg dose of 20% HSA (Group A) infused in 15 min, as soon
as possible within the 36 hours after injury. Cerebral and systemic hemodynamic data (radial catheter
plus Swan Ganz) were continuously monitored. Arterial and venous blood samples were obtained at
regular intervals.

RESULTS. Patients did not differ by group in terms of age, sex ratio, initial GCS, ISS. Before HSA,
the median value of ICP, MAP, CPP, PaCO2, PaO2, serum osmolality and oncotic pressure (Ponc) were
identical. HSA raised pulmonary capillary wedge pressure from 5±2 mm Hg to 15±3 mmHg, and in-
creased Ponc from 19±3 to 29±4 mmHg (p< 0.001). Ponc subsequently decreased to 21±2 mmHg at
day 3 (p< 0.05). The percentual time over three days during which ICP was greater than 20 mm Hg
was 33% lower in group A than in group S (not significant). Two way ANOVA did not show significant
differences in median ICP, MAP and CPP between groups. Daily quantities of thiopental, hypertonic
mannitol and noradrenalin did not significantly differ. Time course of osmolality, PaCO2, PaO2 were
similar between groups. ICU mortality was 8% in both groups, one patient of group A disclosed acute
pulmonary edema after albumin, resolving within an hour after furosemid administration. Statistical
analysis shows that 200 patients by group should be necessary to demonstrate the trend observed: a
lower ICP in group A (with alpha = 5% and beta = 80%).

CONCLUSION. Our data support a fair systemic and cerebral hemodynamic tolerance of HSA in
these patients. The finding of a trend to an ICP decrease after HSA warrants the need for a large scale
phase III study with the same methodology.

1100
SEVERE TRAUMATIC BRAIN INJURY IN SWITZERLAND - PILOT STUDY

Von Elm E1, Graber C1, Schoettker P2, Stocker R3, Osterwalder J4, Zangger P5, Egger M1, Walder B6

1Social an Preventive Medicine, University of Berne, Berne, 2Anaesthesiology, University Hospital
of Lausanne, Lausanne, 3Surgical Intensive Care, University Hospital of Zurich, Zurich, 4Emergency,
Kantonsspital St. Gallen, St. Gallen, 5SUVA, Rehabilitation Clinic, Bellikon, 6Anaesthesiology, Uni-
versity Hospitals of Geneva, Geneva, Switzerland

INTRODUCTION. To pilot a population-based cohort study in patients with severe traumatic brain
injury (TBI) in Switzerland.

METHODS. From January to June 2005 we enrolled patients with severe TBI (lowest GCS without
sedation <9 in first 24 hrs. and AIS>3) identified by 3 Swiss tertiary hospitals. We collected compre-
hensive data on accident, care by out-of-hospital emergency medical services (OHEMS), in-hospital
and rehabilitation care and patient-relevant outcomes from time of accident up to 6 months. Primary
endpoint was functional status (Extended Glasgow Outcome Scale, GOSE) after 6 months. Secondary
endpoints included Functional Independence Measure (FIM) and quality of life (SF-12).

RESULTS. Of 101 enrolled patients 41 (41%) died on accident scene; 60 (59%) were first rescued
by an OHEMS team. In 25 of 60 (42%) a physician specialized in emergency medicine or anesthesia
was on the OHEMS team. 10 (17%) patients were indirectly admitted, i.e. first carried to a peripheral
hospital (5 with initial GCS<9). Delay from emergency call until decision on neurosurgery was 95 min
(median, range 54 to 198) for direct admissions and was 213 min (127 to 388) for indirect admissions.
23 (38%) patients died within first 48 hours, 30 (50%) patients died until day 14, and 31 (52%) until 6
months. Median GOSE of all hospital-admitted patients was 1 (1 to 8). In 6-month survivors median
GOSE was 6 (2 to 8), median FIM 125 (18 to 126), median SF-12 physical and mental scores were
45.6 (25.0 to 55.3) and 54.5 (31.5 to 64.8).

CONCLUSION. We proved the feasibility to collect valid data of patients with severe TBI. The high
mortality in our pilot sample is a strong argument for the nationwide main study.

Grant acknowledgement. Fund of road traffic security, fund SUVA, institutional fund
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HYPERGLYCAEMIA AFTER TRAUMA IS ASSOCIATED WITH INCREASED MORTAL-
ITY

Stensballe J1, Lippert F K1, Espersen K2, Tønnesen E3, Rasmussen L S1

1Anaesthesia, Centre of Head and Orthopaedics, 2Intensive Care, Abdominal Centre, Rigshospitalet,
Copenhagen University Hospital, Copenhagen, 3Anaesthesiology and Intensive Care, Aarhus Univer-
sity Hospital, Aarhus, Denmark

INTRODUCTION. Strict glycemic control has been shown to be beneficial to surgical patients and
medical patients receiving intensive care. Although hyperglycaemia has been described in trauma pa-
tients, we lack knowledge on the time of onset and possible association to mortality. The purpose of
this study was to determine the development and impact of hyperglycaemia developed during the first
24 posttraumatic hours on 30-day mortality.

METHODS. Prospective, descriptive cohort study including 265 consecutive adult trauma patients,
admitted directly from the accident scene during an 18-month period to a Level 1 trauma centre. Blood
glucose was measured upon arrival and at 6, 12, and 24 hours intervals after admittance. We defined
hyperglycaemia as blood glucose > 9.4 mmol/L. Multiple logistic regression was used to identify inde-
pendent risk factors for death. Follow-up on mortality was done at 1-year. The local Ethics Committee
approved the study and written informed consent was obtained from the patients or next of kin.

RESULTS. The cohort had a median age of 38.1 years (IQR, 26.2 - 55.4) and the median Injury Sever-
ity Score (ISS) was 9.5 (IQR, 4.7 - 20.3). Blood glucose levels were significantly higher in all mea-
surements for non survivors than in survivors (median 10.4 (SE, 0.6) mmol/L vs. 6.8 (0.1) on arrival,
10.7 (1.2) vs. 6.7 (0.1) at 6 h post arrival, 10.0 (1.0) vs. 6.6 (0.1) at 12 h, 9.6 (1.2) vs. 6.8 (0.1) at 24 h;
ANOVA p<0.001; Pair-wise comparisons p<0.001 (Bonferroni). Hyperglycaemia (>9.4 mmol/L) mea-
sured at any time point during the first 24 h, revealed an association with increased mortality (35.0%
vs. 3.8%; unadjusted OR 13.7; 95% CI 7.9 - 23.8). This significant association was moreover present
at all four measuring points. Hyperglycaemia was an independent risk factor for mortality (adjusted
OR 7.2; 95% CI 3.7–14.1) after adjustment for ISS, significant head injury, transfusion of > 10 units
of red blood cells in 24 hours, time from injury to blood glucose measurement, gender, and age. The
same significant association was retrieved at both lower and higher levels of hyperglycaemia.

CONCLUSION. Hyperglycaemia is developed early post trauma and is associated with increased
mortality as an independent risk factor for death within 30-days. Blood glucose should be monitored
and strict glycemic control in injured patients should be investigated in a randomized controlled trial.

Grant acknowledgement. Coloplast A/S, Denmark, supported J Stensballe.
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SPECIALIST NEUROCRITICAL CARE: SEVERITY GRADE AND OUTCOME AFTER
ANEURYSMAL SUBARACHNOID HEMORRHAGE

Keller E1, Muroi C2, Lerch C1, Yonekawa Y2

1Neurointensive Care Unit, Dept. of Neurosurgery, 2Dept. of Neurosurgery, University Hospital,
Zuerich, Switzerland

INTRODUCTION. To evaluate the impact of specialized neurocritical care on the population admit-
ted to a neurovascular center and on the outcome of patients with severe aneurysmal subarachnoid
hemorrhage (aSAH).

METHODS. After exclusion of patients treated with endovascular techniques, between 1999 and 2003
198 patients with aSAH treated with early aneurysm clipping were analysed. In 1999 a new stan-
dardized protocol for intensive care treatment was established in the Department of Neurosurgery,
University Hospital Zuerich. The results were compared to the former time period immediately after
introduction of early aneurysm clipping from 1993 to 1994.

RESULTS. Among 198 patients with aSAH 90 patients (45.5%) suffered from mild aSAH WFNS
grade 1 and 2, 41 (27.3%) from aSAH WFNS grade 3, 36 (18.2%) from grade 4 and 57 (28.8%) from
grade 5. From 1999 to 2003 significantly more patients with severe aSAH WFNS grade 4 and 5 were
treated on (93 from 198 patients; 47.0%) compared to the former time period after introduction of early
surgery (23 from 150 patients; 15.3%) (p<0.0001). In the early series 10 of 23 patients (43.5%) with
WFNS 4 recovered with good outcome GOS 4 and 5, whereas in the later series 23 of 36 (63.9%)
with WFNS grade 4 survived in a good functional state. Before 1999 all patients with WFNS grade 5
died or survived vegetatively. From 1999 to 2003 20 of 57 patients (35.1%) with aSAH WFNS grade
5 survived with good outcome.

CONCLUSION. The availability of extended specialized neurocritical care seems to induce a change
of the patient population towards a higher severity grade. Patients with high-grade aSAH might benefit
most from highly specialized neurocritical care treatment.

Poster Sessions
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GLUTATHIONE METABOLISM IN PLASMA, WHOLE BLOOD AND MUSCLE AFTER AN
ENDOTOXIN CHALLENGE

Fläring U B1, Rooyackers O2, Hammarqvist F3, Wernerman J2

1Anaesthesia and Intensive Care at Astrid Lindgren Children’s Hospital, 2Department of Anaesthe-
sia and Intensive Care Huddinge, 3Surgery at Karolinska University Hospital Huddinge, Karolinska
Institutet, Stockholm, Sweden

INTRODUCTION. Glutathione is quantitatively the main antioxidant in humans. Patients with septic
shock have high plasma glutathione concentration, while intracellular concentrations in erythrocytes
and muscle are low. Here we investigated the temporal pattern of glutathione status and glutathione
kinetics in healthy volunteers during the initial phase of sepsis using an endotoxin model.

METHODS. Descriptive pilot study where glutathione status and kinetics were determined in healthy
male volunteers (n = 8) during 4 hours before and 4 hours after an endotoxin challenge. The glutathione
status was determined in plasma and whole blood at baseline and hourly for 4 hours after intravenous
endotoxin injection and in skeletal muscle the glutathione status was determined at baseline and at 2
and 4 hours after endotoxin injection. In whole blood and muscle, both total and reduced glutathione
was determined. The oxidized fraction and redox status was calculated from these values. In plasma
only total glutathione concentration was measured.

RESULTS. In plasma the concentration of total glutathione decreased by 24% (p < 0.05) at 3 hours
after endotoxin injection and by 32% (p < 0.001) at 4 hours. In whole blood and skeletal muscle, the
concentration of both reduced and total glutathione as well as the redox status remained unaltered after
endotoxin challenge. The fractional synthesis rate (FSR) of glutathione in whole blood increased in 6
out of 8 patients and was 0.38±0.2 before and 0.59±0.22 after the endotoxin challenge (p = 0.088).

CONCLUSION. This study demonstrates that plasma concentration of total glutathione decreases in
healthy volunteers exposed to intravenous endotoxin, while glutathione status in skeletal muscle and
whole blood remains unaltered. This contrast to what is seen in septic ICU patients where plasma
glutathione concentration is increased and decreased in whole blood and skeletal muscle.

1104
EVALUATION OF DIFFERENT ADRENAL FAILURE CRITERIA IN SEPTIC SHOCK
PATIENTS

Salgado D R1, Rocco J R2, Verdeal J C1

1Intensive Care Unit, Barra Dor Hospital, 2Intensive Care Unit, Hospital Universitário Clementino
Fraga Filho-UFRJ, Rio de Janeiro, Brazil

INTRODUCTION. Adrenal failure (AF) increases mortality in septic shock, but there is no agree-
ment on the best diagnostic criteria in this setting. Our objectives were: to compare the incidence of
AF considering different baseline cortisol cut-offs and Deltamax after low (1µg) and high (249µg)
dose of corticotropin stimulation tests; to analyze the impact of serum albumin on AF incidence and to
correlate laboratorial AF with norepinephrine removal.

METHODS. Prospective observational study in an ICU at a tertiary hospital from May 2002 to May
2005. Septic shock patients over 18 and without previous use of steroids were selected. After measure-
ment of serum albumin and baseline cortisol, they were submitted to 1µg and 249µg corticotrophin
test with a 60 min interval between doses. Cortisol levels were drawn 60 min after each test (cortisol
60 and cortisol 120). The differences between cortisol 60 or cortisol 120 minus baseline were called
Deltamax1 or Deltamax249. AF was defined as Deltamax249<9 or baseline cortisol <10. Other baseline
cortisol cut-offs (<15, 20, 25 and 34µg/dl) were considered for comparison with the standard AF cri-
teria and for the serum albumin influence. Norepinephrine removal on the 5th study day was compared
with baseline cortisol. We considered p<0.05 as significant.

RESULTS. We enrolled 102 patients (43 male). AF was diagnosed in 22.5%. Patients with albumin
<2.5g/dl presented lower baseline cortisol and higher incidence of AF than albumin >2.5 (15.5 vs
22.4µg/dl, p=0.04; 84% vs 58.3%, p=0.05), however Deltamax249 and Deltamax249 <9 were not af-
fected by albumin (14.5 vs 18.8µg/dl, p=0.48 and 24% vs 25%, p=1.0). Compared with Deltamax249

<9, the higher baseline cortisol cut-offs showed a higher sensitivity (St) and a lower specificity (Sp)
(St 82%, Sp 5.1%, cut-off 34) while the opposite occurred with the lower baseline cortisol cut-off (St
17.4%, Sp 75.9% cut-off 10). Deltamax1 <9 was the best test which corresponded to Deltamax249 <9
(OR 2.29[CI95%, 1.74-3]). Baseline cortisol <23.6µg/dl was the most accurate diagnostic threshold to
determine norepinephrine removal according to ROC curve.

CONCLUSION. AF was identified in 22.5%. Deltamax249 <9 was the best criteria for AF as it was
not affected by albumin levels. The higher the baseline cortisol cut-off for AF, the higher the sensitivity
and the lower the specificity. Baseline cortisol <23.6µg/dl was the most accurate diagnostic threshold
for determination of norepinephrine removal.
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RELATIONSHIP BETWEEN IRON METABOLISM AND INFLAMMATORY STATUS IN
CRITICALLY ILL PATIENTS

Piagnerelli M1, Herpain 1, Rapotec A1, Chatti R1, Cotton F2, Gulbis B2, Vincent J L1

1Dpt of Intensive Care, 2Clinical Chemistry, Erasme University Hospital, Brussels, Belgium

INTRODUCTION. Anemia is a common pathology in intensive care unit (ICU) patients (1). The
pathophysiology of anemia includes altered iron metabolism with decreased erythropoiesis (2). We
compared the iron metabolism of septic and non-septic patients when they were admitted in the ICU.

METHODS. Fifty-one patients (30 non-septic and 21 septic) were enrolled in the study. Their stay
in other units before their admission in the ICU was less than or equal to 2 days. On their first day
in the ICU, the following parameters of iron metabolism were measured: hemogram, serum iron (Fe),
ferritin (Ft), transferrin (Tf), soluble receptor of transferrin (sTfR) concentrations, and Tf saturation
(Sat). Measured inflammatory parameters were: white blood cell count (WBC) and serum CRP con-
centration. Data were expressed as mean ± SD or median [percentiles 25-75] and were compared by
the T-test or the Mann–Whitney test. Correlations were obtained by the Spearman test.

RESULTS. Despite comparable hemograms at ICU admission (RBCs: 3.8 ± 0.4 vs 3.9 ± 0.4
106/mm3), septic patients showed alterations in iron metabolism compared to non-septic patients
(iron: 20 [16-32] vs 40 [28-78] µg/dL; Ft: 461 [215-973] vs 204 [69-404] ng/mL; Tf: 167 ± 53 vs 215
± 57 mg/dL; all p < 0.05). No difference was observed for sTfR: 0.3 [0.21-0.4] vs 0.28 [0.2-0.37]
mg/dL and Sat: 11 [7-13] vs 14 [9-39]%. For all patients, CRP was correlated with Ft (r = 0.55; p <
0.001) and inversely correlated with Tf (r = -0.49; p = 0.003).

CONCLUSION. Iron metabolism is already altered in septic patients at ICU admission and this alter-
ation correlates with the inflammatory status.

REFERENCE(S). 1. Vincent J L et al. JAMA 2002;288:1499-1507.
2. Vincent J L et al. Réanimation 2003;12:538-543.

1106
THE CHOLESTEROL AND APO-A1 CHANGES IN SEPTIC POLYTRAUMA ICU
PATIENTS

Ioannidou E1, Pavlou E1, Palaiologou A1, Makris K2, Eforakopoulou M1, Stavropoulou M1,
Katsioula E1, Sarafidou P1, Berketis K1, Vlachou M2, Drakopoulos I2

1ICU, 2Biochemical Lab, KAT General Hospital, Athens, Greece

INTRODUCTION. Little is known about lipoproteins in sepsis. We tried to realize if the changes seen
in Cholesterol and apolipoprotein A1 (Apo- A1) levels seen in severely septic polytrauma ICU patient,
are characteristic of the pts outcome and could serve as prognostic factors.

METHODS. Thirty five polytrauma patients under mechanical ventilation were studied. Mean age
was 45±15yrs, APACHE score 12 ±4, ISS 20 ±10, mean ICU stay was 24 ±8 days. The pts were
divided in 3 groups: Group A was the pts with sepsis who died. Group B was the pts with sepsis who
survived and Group C was the pts without sepsis (control group). Blood samples were drawn the 1st,
7th and 15th day and cholesterol, HDL, LDL, and Apo-A1 were measured. The data were analysed by
Pearson’s correlation coefficient and t-student tests.

RESULTS. In Group A there was: 1) a statistically significant reduction of the Apo-A1 levels the 7th
and 15th day (p<0.05). 2) a positive correlation statistically significant between Apo-A1 and choles-
terol (r = 0.83, p< 0.001) and between Apo-A1 και HDL (r = 0.76, p<0.001). 3) The 7th day there was
a statistically significant negative correlation between Apo-A1 and cholesterol (r = -0.74, p< 0.01) and
between Apo-A1 and HDL (r = - 0.65, p< 0.05).
In Group B Apo-A1 was reduced only the 7th day (p<0.05) and returned back to previous levels to-
wards the 15th day.
In Group C Apo-A1 levels were stable between the 1st and 15th days and a statistically significant
positive correlation between Apo-A1 and HDL (r= 0.67, p< 0.001).

TABLE 1.
Apo-A1 levels and septic pts

Sepsis 1st day 7th day 15th day
Dead (Group A) 96±23 50±18* 29±15*
Alive (Group B) 81±21 64±4* 80±9
No sepsis (Group C) 88±16 87±22 83±2

*p<0.05

CONCLUSION. Apo-A1 changes seem to have a prognostic value of the patient outcome, but for
safer results more studies must be done.

1107
CHOLESTEROL AND ELASTIC PROPERTIES OF ARTERIAL WALL IN PATIENTS WITH
SEVERE MULTIPLE TRAUMA

Muravieva M U1, Moroz V V1, Molchanova L V2, Marchenkov U V1, Reshetnyak V I1

1Laboratory of hypoxia of critical conditions, 2Laboratory of biochemistry of critical condition, Re-
search Institute of General Reanimatology, RAMS, Moscow, Russian Federation

INTRODUCTION. The aim: to study lipid metabolism and elastic properties of arterial wall in pa-
tients with severe multiple trauma (SMT).

METHODS. The group of the SMT pts consisted of 13 (9 men, 4 women, 28.4 ± 9.1 years). None
of the patients had a history of a brain injury. The APACHE II score was 20.1±0.7. The patients were
examined on the 2 stage: I - 15-30 days, II – 1-5 years after the trauma. Triglycerides, total cholesterol,
cholesterol of HDL, AST, ALT, alkaline phosphatase levels were measured in serum using biochemical
analyzer. Cholesterol of LDL was calculated. The central hemodynamic parameters were measured by
oscillographic analyzer.

RESULTS. The activity of AST (59.9±34.9 U/l) and ALT (35.9±34.4 U/l) in SMT pts was elevated
on the 15-30 days. This may indicate hypoxic damage of the tissues leading to the disintegration of
the cell membrane. The activity of alkaline phosphotase (144.0±142.7 U/l) was also increased at this
period. Total cholesterol (3.9±1.5 mmol/l) was unaltered, but triglycerides (1.6±0.5 mmol/l) reached
upper level of the normal indices. There was the significant decrease of cholesterol of HDL (0.53±0.47
mmol/l), whereas the cholesterol of LDL was normal (2.7±1.3 mmol/l). These findings indicate the dis-
lipidemia during the first month after trauma. The activity of AST (23.1±9.8 U/l) and ALT (25.5±7.2
U/l) was normal in the late period after SMT. The probable reason for it is complete reparation of the
cell membrane. The level of alkaline phosphotase (144.8±44.9 U/l) persisted increased. Total choles-
terol (5.3±1.4 mmol/l) increased on 26.5% and reached the upper level of normal indices, triglycerides
were unaltered (1.4±1.0 mmol/l). Cholesterol of LDL (3.6±1.2 mmol/l) was normal, but there was the
increase on 33.3% in compare with data on the 15-30 days. Cholesterol of HDL (0.75±0.44 mmol/l)
remained decreased, but there was increase on 33.9% in compare with the first month after SMT. The
central hemodynamic parameters indicate that ductility of the arterial wall was subnormal (0.05±0.01
mm/mm Hg), whereas velocity of the pulse wave was increased (902±380 cm/sec).

CONCLUSION. 1. Dynamics in cholesterol metabolism and biochemical indices indicate the their
gradual improvement in pts suffered from SMT; 2. SMT conduce the development rigidity of arterial
wall in the late period after trauma.

1108
CAN WE PREDICT FREE CORTISOL IN CRITICALLY ILL PATIENTS? A COMPARISON
OF TWO APPROACHES

Whyte M1, Ganatra S1, Whiting L1, Barnes S2, Wheeler M2, Beale R3, Jones A3

1Endocrinology, 2Chemical Pathology, 3Intensive Care Medicine, GKT School of Medicine, London,
United Kingdom

INTRODUCTION. Coolen’s equation has been used to calculate free cortisol (FC) in critical-illness
but this does not include plasma albumin concentration (which has a high cortisol-binding capacity.)
Vermeulen (1999) developed a formula to predict free-testosterone that included albumin plus sex-
hormone binding globulin (SHBG); we have modified this for FC calculation, replacing SHBG with
cortisol binding globulin (CBG) and compared the two approaches.

METHODS. Control subjects, and patients with septic shock, underwent a 1µg short synacthen test.
Those with known adrenal failure: steroid, oestrogen or etomidate use: or pituitary disease were ex-
cluded. CBG was analysed by RIA (Biosource). Serum total cortisol was measured by an automated
chemiluminesence assay (Bayer Centaur). Serum FC concentration was measured by steady-state gel
filtration. Coolen’s equation was compared to that of Vermeulen, modified for FC, whereby FC = ([TC]
- (N x [FC])) / (Kt{CBG - [TC]}). N = Ka Ca + 1 where Ka is the association constant for albumin and
Ca is the albumin concentration. From Andersen (2002) we have taken the Kt for CBG as 76 x 106 / M
and for albumin as 0.003 x 106 / M. Inter-group comparisons were performed by unpaired Student’s t
test. Correlation analysis was determined by Pearson’s correlation coefficient.

RESULTS. 9 patients (M6, F3, age 67.1±4.1yrs, APACHE 2 score 23.0±2.8) and 10 age-matched
controls (M5, F5, age 63.3±1.9yrs) were studied. There was no difference in TC at zero, 30 or 60 mins
between patients and controls (437.4±37.7 vs 492.3 ±63.4; 805±43.6 vs 829.3±139.7; 738.2±52.6 vs
814.6 ±176.2nmol/L.) Both CBG (26.6±3.8 vs 53.2±6.3µg/ml, P=0.001) and albumin (14.4±1.9 vs
42.3±0.6g/L; P<0.001) were significantly lower in patients than in controls. The FC was significantly
higher in patients at zero minutes (207.5±44.9 vs 42.2±5.3nmol/L, P=0.003), 30 minutes (370.4 ±59.1
vs 136.5±10.7, P=0.002) and 60 minutes (335.5±48.6 vs 104.3±9.1, P<0.001) compared to controls.
In the patient group, Coolen’s equation correlated to measured FC (r2 0.57, P=0.007) but there was a
much closer correlation using the modified Vermeulen equation (r2 0.89, P<0.001).

CONCLUSION. The modified Vermeulen formula (that includes albumin measurement) may provide
a closer approximation of FC, in critically ill patients, than Coolen’s equation.

REFERENCE(S). Andersen C Y. J. Endocrinol 2002; 173: 211 - 217.
Vermeulen A. J. Clin Endocrinol Metab 1999; 84: 3666 - 3672.
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UTILITY THE MELD SCORE FOR SHORT-TERM OUTCOME PREDICTION IN A INTEN-
SIVE CARE UNIT

Ooi H1, Lay C2, Wang Y1, Hsia T1, Chen W1, Shih C1, Hsu W1

1Division of pulmonary and critical care medicine, 2Division of gastroenterology, China Medical Uni-
versity Hospital, Taichung, Taiwan

INTRODUCTION. The model for end-stage liver disease (MELD) has been used to replace Child-
Turcotte-Pugh (CTP) score in predicting survival for patients awaiting liver transplantion. However,
there is debate as whether it is better in other settings of cirrhosis. In this study, we assessed the utility
of the MELD score as a predictor of short-term mortality in non-transplant patients who admitted to a
medical intensive care unit (ICU).

METHODS. From Jan 2004 to Dec 2005, 109 patients who had liver cirrhosis and admitted to our ICU
were prospectively evaluated and their medical profiles were retrospectively analyzed in this study. Pa-
tients with CTP score of 7 or more fulfill the minimal criteria for MELD were enrolled. We assessed
the utility of the MELD score and compared it with the CTP score as a predictor of mortality.

RESULTS. The 7-day, 15-day and 30-day mortality rate was 41%, 73% and 86% respectively. There
was a significant correlation between the MELD and CTP score (ρ=0.66, p < 0.01). The area under the
Receiver Operator Characteristic (ROC) curve for the MELD score was 0.73 (p< 0.001) compare with
0.66 for CTP score at 7-day mortality; the area was 0.54 and 0.58 respectively (p = 0.53) at 15-day
mortality. However, the area was 0.63 and 0.71 respectively (p = 0.11) at 30-day mortality. The risk
ratio for MELD score was 1.10, 1.0 and 1.02 at 7 days (p=0.002). 15 days (p = 0.26) and 30 days
(p=0.20) respectively.

CONCLUSION. Decompensated liver cirrhosis remains a high mortality in the Medical ICU. The
MELD score correlation well with CTP score but not better than CTP score except predicting 7 -day
mortality in a medical ICU.

REFERENCE(S). 1 Botta F, Giannini E, Romagnoli P (2003) MELD scoring system is useful for
predicting prognosis in patients with liver cirrhosis and is correlated with residual liver function: a
European study. Gut 52:134 –139.
2 Dunn W, Jamil L H, Brown L S, Wiesner R H, Kim W R, Menon K V (2005) MELD accurately
predicts mortality in patients with alcoholic patients. Hepatology 41:353-358.
3 Said A, Williams J, Holden J, Remington P, Gangnon R, Musat A (2004) Model for end stage liver
disease score predicts mortality across a broad spectrum of liver disease. J Hepatol 40:897-903.

1110
INTRA-ABDOMINAL HYPERTENSION AND GASTROINTESTINAL SYMPTOMS IN PRE-
DICTION OF ICU OUTCOME

Reintam A1, Parm P2, Tooding L3, Kern H4, Starkopf J1

1Clinic of Anaesthesiology and Intensive Care, University of Tartu, 2Clinic of Anaesthesiology and In-
tensive Care, Tartu University Clinics, 3Faculty of Social Sciences, University of Tartu, Tartu, Estonia,
4Department of Anaesthesiology and Intensive Care, DRK Kliniken, Berlin, Germany

INTRODUCTION. Intra-abdominal hypertension (IAH) is associated with increased ICU mortality.
We investigated if the combination of IAH with other gastrointestinal symptoms would increase its
predictive power on ICU outcome.

METHODS. 330 adult emergency surgical and medical ICU patients were prospectively studied. IAH
was defined as intra-abdominal pressure >12mmHg for at least one day. Gastrointestinal failure (GIF)
was defined as daily occurrence of at least two of the following symptoms: absence of bowel peri-
staltics, bowel distension, and gastrointestinal bleeding.

RESULTS. Poor GI function was associated with significantly higher ICU mortality (Table 1). IAH
and GIF were identified as highly predictive parameters for ICU mortality. IAH and GIF, when oc-
curred simultaneously (IAH+GIF), but not alone, were independent risk factors for ICU mortality.
Mean SOFA during the first week in ICU was identified as the most powerful predictor of ICU mor-
tality. As the best model, SOFA and IAH+GIF predicted 74.7% of true-positive and 96.2% of true-
negative cases (overall 90.8%).

TABLE 1.
Incidence and ICU outcome of IAH and GIF

No of pt.
dead/alive (mortality, %)

P-value

Total study population (n=330) 84 / 246 (25.5)
IAH yes (n=80) 27 / 53 (35.1)
IAH no (n=250) 52 / 198 (21.8) 0.016
GIF yes (n=80) 35 / 45 (45.5)
GIF no (n=250) 44 / 206 (18.4) <0.001
IAH+GIF yes (n=48) 21 / 27 (45.7)
IAH+GIF no (n=282) 58 / 224 (20.6) 0.001

CONCLUSION. Gastrointestinal failure is associated with high ICU mortality. Combining of IAH
with clinical GI symptoms allows more exact prediction of ICU outcome than IAH alone.

1111
A NURSE-DRIVEN COMPUTERIZED PROTOCOL IMPROVES POTASSIUM CONTROL

Hoekstra M1, Vogelzang M1, Drost J1, Janse M1, Loef B G2, Nijsten M W N1

1Surgical ICU, 2Cardiothoracic ICU, University Medical Center, University of Groningen, Groningen,
Netherlands

INTRODUCTION. Nurse-driven protocols are known to lead to more efficient glucose control in the
intensive care unit than doctors’ decisions. Potassium regulation has important similarities with glucose
control: potassium can be measured in the same blood sample and on the same machine as glucose,
potassium can also be delivered by syringe pump and potassium administration may need multiple
readjustments over the day. Therefore, we integrated potassium control into an automated computer
program, which had already been successfully implemented for glucose control [1].

METHODS. Potassion and glucose were measured in arterial blood samples on an ABL 700 point-
of-care analyzer. Insulin (50 units in 50 ml) was delivered intravenously; potassium (50 mmol in 50
ml) was delivered either by central venous catheter or by gastric, duodenal or jejunal tube. Only con-
tinuous delivery without boluses was used for both insulin and potassium administration. The GRIP
system [1] advises both on the rates of insulin and potassium pumps as well as on the timing of glucose
and potassium measurements. GRIP’s advice can always be overruled or adjusted by the nurses; such
instances are automatically recorded. We analyzed potassium values before and after the addition of
GRIP-potassium regulation at our surgical intensive care unit.

RESULTS. 872 patients were analyzed; 725 before the implementation of potassium regulation
by GRIP and 147 after. Mean potassium-levels were similar in both periods (median 4.12 vs. 4.19
mmol/L). The mean fraction of time within the normal range (3.6-4.8 mmol/L) changed from 84% to
93% (p<0.001, hypokalemia decreased from 7 to 4% and hyperkalemia from 9 to 3%). The fraction of
patients who spent more than 10% of their stay outside the normal range decreased from 38 to 23% (p
< 0.001). Nurses followed recommended pump rates 18% of time in the first week of implementation.
In subsequent weeks, compliance rates were 19%, 49%, 91% and above 95% from then on.

CONCLUSION. In the intensive care unit, potassium regulation was successfully integrated with
glucose-insulin regulation, which led to reduced incidence of hypo- and hyperkalemia.

REFERENCE(S). 1. Vogelzang M, Zijlstra F, Nijsten M W N. Design and implementation of GRIP: a
computerized glucose control system at the surgical intensive care un it. BMC Med Inform Decis Mak
2005;5:38.
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SUCCINYLCHOLINE INDUCED HYPERKALEMIA IN HYPERTHERMIC RATS: A BIO-
CHEMICAL AND ULTRASTRUCTURAL STUDY

Pirat A1, Erkaya C1, Karabey G2, Arslan G1

1Anesthesiology, 2Histology, Baskent University Faculty of Medicine, Ankara, Turkey

INTRODUCTION. Succinyicholine (SCH) is frequently used to facilitate endotracheal intubation in
the intensive care unit (ICU). SCH induced hyperkalemia is generally a self-limited and benign con-
dition. Several conditions such as intraabdominal infections, burns, and trauma have been reported to
cause an exaggerated potassium release and potentially life-threatening hyperkalemia after SCH ad-
ministration. Fever is a common problem in the intensive care unit patients and it is not clear whether
this condition exaggerates the SCH induced potassium release.
This study was conducted to evaluate SCH induced potassium release and skeletal muscle changes in
hyperthermic rats.

METHODS. Forty adult Wistar rats were randomly allocated into four equal groups: (1) SCH + nor-
mothermia, (2) SCH + hyperthermia, (3) normothermia, and (4) hyperthermia. Hyperthermia was in-
duced by a radiant heater to a core temperature of 39.5-40.0◦C. All animals were tracheatomized and
mechanically ventilated for 60 minutes. Blood samples were obtained at the 0 (T0), 10 (T10), and 60
minutes (T60) of the experiment to measure blood levels of aspartate aminotransferase (AST), crea-
tine phosphokinase (CPK), myoglobin, and potassium. At the end of the experiment the animals were
sacrificed and diaphragm and masseter muscle samples were preserved for electron microscopic exam-
ination.

RESULTS. Groups had similar blood CPK, AST, and myoglobin levels at all measurement time points.
Mean blood potassium levels were significantly higher in groups 1 (6.0 ± 0.4 mmol/l) and 2 (6.6 ±
0.8 mmol/l) than the groups 3 (4.6 ± 0.7 mmol/l) and 4 (5.0 ± 0.4 mmol/l) at T10 (ANOVA p<0.005
for all comparisons). Similarly, at T60 groups 1 (6.4 ± 1.0 mmol/l) and 2 (7.9 ± 1.6 mmol/l) had
significantly higher mean blood potassium levels than groups 3 (4.9 ± 0.6 mmol/l) and 4 (5.0 ± 0.5
mmol/l) (p<0.03 for all comparisons). In addition, mean blood potassium level was significantly higher
in Group 2 than group 1 at T60 (p=0.008). Electron microscopy revealed significant skeletal muscle
changes in group 2 characterized by intense degeneration, centralized nuclei, and disrupted Z-lines.

CONCLUSION. Our findings demonstrated that hyperthermia exaggerated the SCH induced potas-
sium release and skeletal muscle changes in this rat model. Further investigations are required to eval-
uate the clinical implications and importance of these findings.
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REGULATION OF TISSUE TYROID HORMONE LEVELS IN PROLONGED CRITICAL
ILLNESS

Debaveye Y1, Ellger B1, Mebis L1, Darras V2, Van den Berghe G1

1Intensive Care Medicine, University Hospital of Leuven, 2Laboratory of Comparative Endocrinology,
University of Leuven, Leuven, Belgium

INTRODUCTION. Prolonged critical illness is invariably characterized by a suppressed function of
the thyroid axis bringing about the low T3 syndrome. Apart from low plasma T3 levels, critical ill
patients also reveal a striking reduction in liver and kidney T3 and T4 concentrations (1). Regulation
of tissue thyroid hormone levels during critical illness hitherto remains unknown. We investigated the
effects of T4, T3, T4+T3 and TRH infusion on tissue thyroid hormone concentrations in prolonged
critically ill rabbits.

METHODS. Burn-injured, parenterally fed, New Zealand White rabbits were randomized to receive 4-
d infusion of saline, T4 (9 µg/kg/d), T3 (5 µg/kg/d), T4+T3 (9+5 µg/kg/d) or TRH (60 µg/kg/h), started
on d4 of the illness. Plasma, liver and kidney thyroid hormone concentrations as well as iodothyronine
deiodinase type 1 (D1) and D3 activity in snap-frozen liver and kidney were quantified.

RESULTS. Compared with infusion of saline, liver T4 decreased with T3 (P=0.03) and increased with
T4 and T4+T3 treatment (P<0.03). Liver T3 increased with infusion of T4, T3 and T4+T3 (P<0.01).
Infusion of TRH tended to increase liver T4 and T3 (P=0.1). No differences in liver rT3 were found
among the groups.
Kidney T4 decreased with T3 (P=0.008), tended to increase with T4 (P=0.06) and was not significantly
altered by T4+T3 or TRH treatment. Kidney T3 was increased in T4, T3 and T4+T3-treated rabbits
(P<0.02), with a trend for TRH (P=0.1). Kidney rT3 was only increased with infusion of T4 (P=0.002),
but was not different from saline in all other intervention groups.
Plasma T4, T3 and rT3 levels correlated with the respective hormone concentrations in liver (R=0.86,
P<0.0001; R=0.94, P<0.0001; R=0.39, P0.01) and kidney (R=0.59, P<0.0001; R=0.88, P<0.0001;
R=0.66, P<0.0001). Liver D1 correlated positively (R=0.86, P<0.0001) and liver D3 correlated nega-
tively (R=-0.67, P<0.0001) with liver T3, but not with T4 or rT3, levels. In kidney, only D1 correlated
with levels of tissue T3 (R=0.68, P<0.0001).

CONCLUSION. (1) Tissue specific mechanisms are involved in the regulation of tissue thyroid hor-
mone levels during critical illness.
(2) Liver and kidney thyroid hormone levels during critical illness depend mainly on plasma thyroid
hormone levels.

REFERENCE(S). 1. Arem R, Wiener G J, Kaplan S G, Kim H S, Reichlin S, Kaplan M M 1993
Reduced tissue thyroid hormone levels in fatal illness. Metabolism 42:1102-8.
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ESSENCIAL FATTY ACIDS STATUS IN PATIENS RECIEVING HOME PARENTERAL
NUTRITION

Jirka A1, Messing B2, Wolf C3, Frabos D3, Clement R2, Joly F2, Badram A2, Rousseau S2, Tesinsky P1

1Dept. of Medicine 2, Charles University Hospital, Prague, Czech Republic, 2Dept. of Hepatogas-
troenterology and Nutriton Support, Hopital Lariboisiere, 3Biochemistry- Dept. of Spectrofotometry,
INSERM U538, Faculty of Medicine Saint Antoine, Paris, France

INTRODUCTION. Deficiency of essential fatty acids (EFA) is frequent in patiens receiving long term
parenteral nutriton (PN) due to intenstinal insuffiency.

METHODS. The plasma profile ane erythrocyte membrane concentrationa of 17 different fatty acids
(FA) were measured by liguid-gaz chromatography in 43 patients receiving PN, compared to 28 healthy
subjects. Patients were subsequently divided into 4 groups regarding the lengh of the parenteral therapy,
and the type of intestinal insufficiency (acute/chronic). Data were analysed by one-way ANOVA.

RESULTS. The plasma concentration (% by weight of total FA) of 18:2-6 was 30.1% and 15.7% (p<
0.001) whereas 18:3n-3 was 0.11% and 0.28% (p= 0.63) in controls and patiens with present chronic
intestinal insufficicency. There was no significant difference in plasma concentrations of n-3 FA be-
tween patients and controls. There was significant increase in concentration of n-6 fatty acids (except
18:2-6) in patients parenteraly fed compared to controls. There was no difference in concentration of
arachidonic acid in both groups. A significant decrease was present in erytrocyte membrane FA concen-
tration in 18:2-6 and 22:5-3. In contrary, concentrations of 18:3-6, 22:5-6, and 20:3-9 were increased
significantly. The Holman index predicting the EFA deficiency (EFAD) was elevated in 10 of total 33
patients treated with long-term parenteral nutrition; EFAD of controls was less than 0.2.
There was a significant increase in concentration of medium chain fatty acids in both examined com-
partements.

CONCLUSION. Patients receiving long-term PN with fat emulsion are in greater risk of developing
essential fatty acids deficiency. Deficiency of the main substrate of n-6 fatty acids (18:2-6) and the
increase of concentration of 20:3-9 (mead acid) is confirmed by changes in erytrocyte membrane when
EFAD occurs. It was proved that differences in the phospholipid composition of the cell membrane
have effect on the its physiological characteristics.

1115
COMPLICATIONS AND OUTCOME IN CONSERVATIVE MANAGEMENT OF ACUTE
PANCREATITIS

Zacharof A K1, Flevaris C L1, Petrogiannopoulos C L1, Kanakis C1

12nd Department of Internal Medicine, Hellenic Red Cross Hospital, Athens, Greece

INTRODUCTION. Objective: Acute pancreatitis (AP) remains a potentially life-threatening disease
and despite international accepted treatment guidelines, the management of AP differs among hospi-
tals.

METHODS. Design and Methods: This retrospective study analyzes all the complications for 254
patients hospitalized in our Department for AP in the last 10 years (1995-2004).

RESULTS. The analysis included 245 patients (55% men, age 57± 10 yrs). The aetiology of AP was
alcoholic in 19.5% and biliary in 58.9% of patients (other causes, 21.6%). Ten patients died of septic
multiorgan failure (mortality, 10/245; 4.1%). Severe complications occurred in 53 patients (21.6%)
including acute renal failure in 4, ileus in 19, respiratory or cardiac failure in 13 patients. Eight pa-
tients needed emergency surgery. Sepsis occurred in 9 patients. Other complications were : pneumo-
nia, delirium, cholecystitis, diabetes mellitus, gastric or duodenal ulcers, and pericardial effusion. Of
245 patients, 156 (63.7%) had at least one complication. Mechanical ventilation, hemoperfusion, or
hemodialysis were rarely necessary. Computed tomography (CT) was performed in 206 of 245 pa-
tients (84.1%) and showed pancreatic necrosis in 47 (22.8%). C-reactive protein during the first 48-72
hours and CT findings proved useful in predicting the outcome in multivariate statistical analyses. By
logistic regression, however, complication rates were associated with Ranson score, but not with CT
findings, C-reactive protein, sex, age, etiology, or serum enzymes.

CONCLUSION. A conservative management of acute pancreatitis results in a low rate of complica-
tions and mortality. Clinical assessment (Ranson score) is sufficient to predict the severity of pancre-
atitis in most patients. None of our patients with AP need any special treatment and the cost-effective
care is sufficient in hospitals when following conservative guidelines.

1116
COMPARISON OF A NURSE-RUN INSULIN PROTOCOL: SLIDING SCALE VERSUS DY-
NAMIC SCALE

Berthelsen R G1, Mikkelsen I S1, Kancir C B1

1ICU, Dept of Anesthesiology, Holstebro Hospital, Holstebro, Denmark

INTRODUCTION. Evidence is increasing that tight glycemic control is a main goal in the therapy
of the critically ill patient. Many attempts have been made to achieve such a strict glycemic control
without the occurrence of severe hypoglycemic episodes. A detailed clinical follow-up was required to
safeguard and improve patients glycemic control achieved with insulin/glucose algorithm using sliding
or dynamic scales.

METHODS. In a preliminary report, 2 groups of patients were retrospectively investigated in whom
the intravenous dose of insulin was adjusted according to whole blood glucose (BG) levels measured at
one-to-four-hour intervals in arterial whole blood (Radiometer ABL 700) or in earlobe capillary whole
blood (AscensiaR ContourR). Glycaemic control was achieved during the first period using a sliding
scale protocol (SCP) and during a second period using a dynamic scale protocol (SDP) run by nurses.
For each patient, we focused daily on the following elements: (A) median BG for the day; (B) lowest
BG for the day; (C) highest BG for the day; (D) insulin requirements for the day.

RESULTS. The results are shown in the table as median and range.

TABLE 1.
SCP n = 73 SDP n = 56

BG mmol.l-1 8.4 (5.9 – 13.5) 7.9 (6.0-16.1)
Lowest BG mmol.l-1 5.8 (2.6 – 9.9) 6.0 (3.7-16.1)
Highest BG mmol.l-1 12.3 (7.4 – 27.4) 10.3 (7.0 – 17.2)
Insulin requirements IE 25 (4 – 190) 31 (2 -160)

CONCLUSION. The use of a dynamic scale protocol run by nurses may yield to a better glycaemic
control without increasing the number of hypoglycemic events. However, a prevalent fear of hypo-
glycemia among critical care nurses might hinder the achievement of strict glycemic control.
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INCIDENCE AND PROGNOSIS OF ACUTE COR PULMONALE IN ACUTE RESPIRATORY
DISTRESS SYNDROME

Osman D1, Castelain V2, Monnet X1, Warszawski J3, Anguel N1, Teboul J L1, Richard C1

1Service de Réanimation Médicale, CHU de Bicêtre, Assistance Publique-Hôpitaux de Paris, Univer-
sité Paris-XI, Le Kremlin-Bicêtre, 2Service de Réanimation Médicale, Hôpital de Hautepierre, CHU
de Strasbourg, Strasbourg, 3Service d’Epidémiologie et Biostatistiques, CHU de Bicêtre, Assistance
Publique-Hôpitaux de Paris, Université Paris-XI, Le Kremlin-Bicêtre, France

INTRODUCTION. The potential role of Acute Cor Pulmonale (ACP) in mortality of Acute Respi-
ratory Distress Syndrome (ARDS) patients has been previously reported when mechanical ventilation
(MV) with high tidal volumes (TV) was used. The aim of that study was to determine the incidence
and prognosis of ACP in ARDS patients ventilated with lower TV.

METHODS. Between 1999 and 2001, the French Pulmonary Artery Catheter (PAC) Study Group has
conducted a randomized multicenter clinical trial to determine the effect of the use of a PAC on the out-
come of 676 shock and/or ARDS patients. A PAC was randomly allocated to 145 patients with ARDS
which have been included in this study. ACP was defined by the following association: 1) MPAP > 25
mmHg, 2) CVP > PAOP, 3) SVI < 30 mL.m-2.

RESULTS. ACP was observed in 14 patients (9.6%). There was no significant difference in terms
of SAPS II, PaO2/FiO2 and PaCO2 between patients with (ACP+) and without (ACP-) ACP. Overall
mortality was 57% and 67% at 28 and 90-day with no between group difference. The MV parameters
differed between groups: TV and I/E were significantly higher in ACP+ (respectively 9.7 ± 2.8 vs 8.6
± 1.8 ml/cmH20 and 0.7 ± 0.5 vs 0.5 ± 0.2 ml/cmH20) while PEEPtot was not different. The plateau
pressure tends to be higher in ACP+ (28 ± 6 vs 25 ± 6 cmH2O). In multivariate analysis ACP was
not independently associated with mortality. By contrast, PaO2/FiO2, PaCO2, Compliance and SvO2
were independently associated with mortality.

CONCLUSION. Around 10 percent of ARDS patients developed ACP, which has no influence on
outcome. The heart-lung interactions induced by MV could explain the onset of ACP. In patients suf-
fering from ARDS and hemodynamic disorders, SvO2 monitoring could be recommended to adapt MV
modalities. It is likely that MV induced ACP will totally disappear in a brief future with the widely use
of low TV strategy.

Grant acknowledgement. Supported by Délégation Régionale à la Recherche Clinique d’Ile de
France (AP-HP), Projet Hospitalier de Recherche Clinique du Ministère de la Santé, and Société de
Réanimation de Langue Française.

1118
LEFT VENTRICULAR MORPHOLOGICAL AND FUNCTIONAL CHANGES DURING
SEPTIC SHOCK: ECHOCARDIOGRAPHIC STUDY

Chevreuil C1, François B1, Clavel M1, Pichon N1, Dugard A1, Ploy M2, Gastinne H1, Vignon P1

1Medical-surgical Intensive Care Unit, 2Microbiology, Dupuytren Teaching Hospital, Limoges, France

INTRODUCTION. We prospectively evaluated LV systolic and diastolic properties using echocar-
diography Doppler in ventilated patients with septic shock.

METHODS. Patients underwent a transesophageal echocardiography (TEE) within 12 h of admission
(Day 0), after fluid loading (mean volume: 5.4±2.6L). All patients had stable hemodynamics under
vasopressors and none of them had predictive criteria of fluid responsiveness at the time of TEE. TEE
was also performed when vasopressors were stopped (Day n: 7±4). Following echocardiographic pa-
rameters were measured (mean of 3 end-expiratory measurements): LV end-diastolic (LVEDV) and
end-systolic (LVESV) volumes by Simpson’s rule (S) and area-length method (A-L), stroke volume
(SV) by Doppler, early diastolic blood flow propagation velocity with color M-mode (Vp), and early
tissue Doppler imaging (TDI) velocities (Ea) of the mitral ring. Inter- and intra-observer variability in
measured parameters was 1 to 13% and 2 to 7%, respectively.

RESULTS. 35 patients were studied (mean age: 55±14 years; SAPS II: 54±12; SOFA score: 9±2)
and 6 of them died under vasopressors (no TEE on day n). Among 16 patients (46%) with a depressed
LV systolic function at Day 0 (range; LVEF: 7-49%; SV: 22-48 mL), 12 had normal LV pump func-
tion at Day n, and the remaining 4 patients fully recovered at Day 28. Only 4 patients had a true LV
dilatation (range, LVEDV: 122-148 mL) at Day 0, and none at Day n. Vp could not be measured in 9
patients (26%). At Day 0, Vp and DTI identified LV diastolic dysfunction in 18 patients (51%) and 7
patients (20%), respectively (table; *: P<0.05).

TABLE 1.
LVEF S
(%)

LVEF
A-L
(%)

SV
(mL)

LVEDV
S
(mL)

LVEDV
A-L
(mL)

Vp
(ms)

Ea
(ms)

Day 0 n=35 48±20 49±22 55±20 97±25 100±26 41±10 12.6±4.4
Day n n=29 57±14* 58±14* 67±27* 75±20* 78±21* 47±7 12.5±4.5

CONCLUSION. This study showed that (1) LV systolic dysfunction is frequent (46%) at the acute
phase of septic shock in fluid loaded patients under vasopressors, (2) initial true LV dilatation is uncom-
mon, and (3) LV diastolic dysfunction seems to be frequent. Importantly, all these changes regressed
in survivors, regardless of their severity.

1119
INFLUENCE OF ACUTE CHANGES IN VASCULAR RESISTANCE ON CENTRAL BLOOD
VOLUMES

Kozieras J1, Thümer O1, Sakka S G1

1Friedrich-Schiller-University Jena, Anaesthesiology and Intensive Care, Jena, Germany

INTRODUCTION. The transpulmonary thermodilution enables to measure several hemodynamic pa-
rameters, such as cardiac index (CI), intrathoracic blood volume index (ITBVI), global end-diastolic
volume index (GEDVI) and extravascular lung water index (EVLWI). The aim was to investigate the
effects of an acute change in systemic vascular resistance (SVR) on the measurements by the transpul-
monary thermodilution.

METHODS. We studied 22 critically ill patients, mechanically ventilated and continuously receiv-
ing norepinephrine, who underwent extended hemodynamic monitoring by the transpulmonary ther-
modilution technique (PiCCO plusR, Pulsion Medical Systems, Munich, Germany). Measurements of
hemodynamic variables were made before, after increasing mean arterial pressure (MAP) by changing
norepinephrine dosage and after return to baseline levels. Fluid status and ventilator adjustments were
kept unchanged throughout the study. At each of the three time points (M1-3), 15cc of 0.9% saline
(<8◦C) were injected central venously in triplicate. Statistical analysis was done using ANOVA.

RESULTS. Heart rate (HR), CI, EVLWI and central venous pressure (CVP) remained unchanged.
However, GEDVI and ITBVI showed a significant increase during increased SVR [dyn*s*cm-5].

TABLE 1.
M1 M2 M3

HR [l/min] 94±19 (99) 92±18 (92) 93±19 (90)
SVR 542±106 (525) 748±93 (759)* 562±143 (520)
MAP [mmHg] 67±10 (66) 94±9 (94) 69±10 (66)
CVP [mmHg] 12±5 (13) 13±6 (13) 12±5 (13)
CI [l/min/m2] 3.6±0.9 (3.4) 3.7±0.9 (3.6) 3.5±0.9 (3.3)
GEDVI [ml/m2] 712±166 (712) 757±164(768)* 706±161 (710)
ITBVI [ml/m2] 836±193 (852) 889±188(936)* 831±196 (870)
EVLWI [ml/kg] 7.6±2.8 (7.0) 7.7±2.9(7.0) 7.7±3.0(7.0)

Values are means ± SD (median).*p<0.05 (M2 vs. M1, M2 vs. M3)

CONCLUSION. An acute increase in systemic vascular resistance was associated with a reversable
increase in central blood volumes (ITBVI, GEDVI). Further studies are needed to confirm the accuracy
of the measurement.

1120
ADJUVANT ETHYL PYRUVATE INHIBITS HEPATIC HSP72 EXPRESSION IN HEMOR-
RHAGIC SHOCK

Oksala N1, Yang R1, Parviainen I2, Ruokonen E2, Ahonen H2, Fink M P3, Tenhunen J1

1Critical Care Medicine Research Group in Department of Intensive Care Medicine, Tampere Uni-
versity Hospital, Tampere, 2Intensive Care Medicine, Kuopio University Hospital, Kuopio, Finland,
3Critical Care Medicine, UPMC, Pittsburgh, United States

INTRODUCTION. Transcription of heat shock protein Hsp72 is rapidly triggered by disturbances in
de novo protein synthesis during altered cellular homeostasis as occurs in ischemia reperfusion. Induc-
tion of Hsp72 in liver is positively correlated with the degree of hepatic injury (1). We hypothesized,
that ethyl pyruvate inhibits heat shock response in fluid resuscitated hemorrhagic shock.

METHODS. Anesthetized, mechanically ventilated pigs were bled over 20 min to mean arterial blood
pressure of 40 mm Hg. This pressure was maintained until no spontaneous compensation occurred.
Prior to full fluid resuscitation for 4 hours, the pigs received a bolus of either EP (40 mg/kg/10 min,
n=6) or the Ringer’s acetate vehicle (V, n=6), followed by infusion of EP 40 mg/kg/hr or V (random-
ized, blinded). Liver tissue samples were harvested and cytosolic Hsp72 expression was measured by
Western blotting followed by densitometry. Even loading was confirmed by parallel β-Actin measure-
ment. The data: mean±SD. Statistical analysis: Mann-Whitney, between the intervention groups.

RESULTS. The expression of Hsp72 was increased by hemorrhage with conventional resuscitation
alone in liver while adjuvant ethyl pyruvate inhibited Hsp72 induction [102±11 vs. 83±14 arbitrary
units of density (p=0.04) in V and EP, respectively].

CONCLUSION. Even though Hsp72 acts as a cellular chaperon in long term (>2days), the acute
induction of Hsp72 is associated with noxious stimuli. Our data further support the notion that ethyl
puryvate adjuvant therapy protects various tissues in ischemia reperfusion injury.

REFERENCE(S). 1. Menezes et al. 2002

Grant acknowledgement. Supported by Institutional Research Grant program (EVO).
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EFFECT OF BLOOD PRESSURE ON PLASMA FLUID LOSS AT A STATE OF HIGH
MICROVASCULAR PERMEABILITY

Dubniks M1, Persson J1, Grände P O1

1Department of Anaesthesiology and Intensive Care, University Hospital of Lund, Lund, Sweden

INTRODUCTION. Increase in microvascular permeability in patients with SIRS and sepsis leads to
decrease in circulating plasma volume. Fluid therapy is therefore the first-line treatment in the cor-
rection of circulatory failure. Because of a low systemic vascular resistance, vasopressors are used to
maintain an adequate mean systemic arterial pressure. The present study evaluated the effect of blood
pressure on the volume expanding capacity of 5% albumin solution at the condition with increased
capillary permeability. The arterial pressure is altered either by an infusion of noradrenalin or meto-
prolol/clonidin mixture.

METHODS. Permeability was increased in the rat by inducing anaphylaxis with an i.v. injection of
0.5ml dextran 70. 5% albumin solution was given in a volume of 15 ml/kg under 30 min 1 h after
dextran injection. Noradrenalin (0.01-1 microg/kg/min) or metoprolol (0.6 mg/kg/h)/clonidin (1 mi-
crog/kg/h) infusion was started directly after the albumin infusion. No infusion was given in the control
group. The infusion rate of noradrenalin was adjusted to maintain the mean arterial pressure towards
normal, while the rate of metoprolol/clonidin infusion was fixed. Plasma volume was determined by
125I-albumin tracer technique before the volume substitution and 2.5 h later.

RESULTS. Plasma volume measured 1 h after the dextrane injection was 32.6±3.5 ml/kg (n=33) to
be compared with normal plasma volume for rat 38-42 ml/kg (1). At the end of the experiment 2.5 h
after the 15 ml/kg albumin infusion, the increase in plasma volume was 11.6±4.3 ml/kg in the control
group (n=11), 1.6±7.1 ml/kg in the noradrenalin group (n=11), and 12.5±4.7 ml/kg in the metopro-
lol/clonidin group (n=11). The increase in plasma volume was smaller in the noradrenalin group than
in control or metoprolol/clonidin groups (p=0.002, Man-Whitney Rank Sum Test).

CONCLUSION. As an increase in systemic arterial pressure was associated with a higher transcap-
illary loss of plasma fluid, at least at a state of increased permeability, the plasma volume expanding
capacity of an albumin infusion depends on systemic arterial pressure.

REFERENCE(S). 1. Lundin S, Folkow B, Rippe B (1981) Central blood volume in spontaneously
hypertensive rats and Wistar-Kyoto normotensive rats. Acta Physiol Scand 112:257-262.

Grant acknowledgement. Swedish Research Concil (11581)

1122
DOES SYMPATHETIC INNERVATION OF VASCULAR FLAPS CONFOUND ISCHEMIA
DETECTION BY MD-GLYCEROL?

Raittinen L P1, Berg L2, Laranne J3, Nunes S4, Tenhunen J4

1Critical Care Medicine Research Group in Department of Intensive Care Medicine, Tampere
University Hospital, Tampere by the Departments of, 2Surgery, Kuopio University Hospital, Kuopio,
3Otolaryngology, 4Intensive Care Medicine, Tampere University Hospital, Tampere, Finland

INTRODUCTION. Previously, glycerol has been used as a surrogate for (ischemic) tissue damage
and cell membrane breakdown despite that lipolysis and associated glycerol release can be induced by
sympathetic stress alone. Hypothesis: glycerol concentration in an ischemic vascular flap is confounded
by intact innervation per se.

METHODS. In 12 pigs, two identical musculocutaneal microvascular flaps were prepared under
propofol anesthesia. In the A-flaps the adventitia of the supplying artery and accompanying innerva-
tion was carefully stripped, while in B-flaps it was left untouched. Ischemia was induced by clamping
supplying vessels for 60 minutes. We measured muscle tissue pO2 (Licox) and muscle microdialysate
glycerol concentrations every 30 minutes (CMA600). The data are presented as mean±SEM. We used
Mann-Whitney-U test.

RESULTS. Glycerol concentrations were comparable between the two ischemia groups at 60 minutes
(p=0.089).

CONCLUSION. Opposing our hypothesis, intact innervation of the flap does not confound glycerol
as a surrogate for tissue ischemia and indicates therefore ischemic injury regardless of whether the
microvascular flap is denervated or not.

Grant acknowledgement. Supported by Institutional Research Grant program (EVO).

1123
DEXMEDETOMIDINE DOES NOT RISK TISSUE VIABILITY IN AN EXPERIMENTAL
MODEL OF MICROVASCULAR FLAP

Nunes S1, Berg L2, Ruokonen E3, Raittinen L4, Ahonen H3, Laranne J4, Tenhunen J1

1Critical Care Medicine Research Group in Department of Intensive Care Medicine, Tampere
University Hospital, Tampere, 2Surgery, 3Intensive Care Medicine, Kuopio University Hospital,
Kuopio, 4Otolaryngology, Tampere University Hospital, Tampere, Finland

INTRODUCTION. Sedation is necessary after major reconstructive plastic surgery in the face and
neck regions to allow optimal oxygenation and perfusion in the transplanted musculocutaneous flap (s).
Dexmedetomidine is a new alpha2-agonist with peripheral and central effects. Centrally it produces se-
dation and reduction of sympathetic outflow and catecholamine concentration and an augmentation of
cardiac-vagal activity. In awake subjects dexmedetomidine has induced vasodilation whereas in den-
ervated vascular beds it has produced vasoconstriction (1). We hypothesized that dexmedetomidine
induces vasoconstriction in denervated flaps and thus increases the risk of tissue necrosis.

METHODS. We studied twelve adult pigs under standardized general anesthesia. Two symmetrical
rectus abdominis myocutaneous flaps were raised on each side of the upper abdomen. The sympathetic
nerve fibers were stripped from the arteries in one of the flaps (denervated flap), while enervation was
kept intact in the remaining flap (enervated flap). After 60 minutes of stabilization, 60 minutes of global
ischemia and 60 minutes of reperfusion followed. After this period the animals were randomized to ei-
ther continue propofol sedation (20mg/kg/h) or to receive dexmedetomidine sedation (20µg/kg/h) in
a blinded manner. Flap tissue metabolism was monitored by microdialysis (six catheters: two in the
flap dermal layers, two in the flap muscles, one dermal control and one control muscle) and tissue-
oxygen partial pressure (PtiO2)(three intramuscular probes, two in the flaps and one control). Glu-
cose, lactate and pyruvate concentrations were analyzed from the dialysate every thirty minutes for
4 hours. Lactate/pyruvate (L/P) and lactate/glucose (L/G) ratios were calculated for each data-point.
Non-parametrical statistical tests were used for analysis. P<0.05 was considered significant.

RESULTS. Mean arterial pressure was higher in the dexmedetomidine group (p=0.036). Flap tissue
metabolism remained stable throughout the experiment as estimated by L/P and L/G ratios in both flaps
with either sedation regimen.

CONCLUSION. Our data suggest that dexmedetomidine does not have deleterious effects on local
perfusion or tissue metabolism in denervated musculocutaneous flaps.

REFERENCE(S). 1. Talke et al. Anesthesiology 2003; 99: 65-70.

Grant acknowledgement. Supported by Institutional Research Grant program (EVO).

1124
INCREASING CARDIAC OUTPUT BY EPINEPHRINE: EFFECTS ON SPLANCHNIC
BLOOD FLOW AND GASTRIC TONOMETRY

Sakka S G1, Hofmann D1, Thuemer O1, Schelenz C1

1Department of Anesthesiology and Intensive Care Medicine, Friedrich-Schiller-University, Jena,
Germany

INTRODUCTION. In cardiac surgical patients, inotropic support is often necessary for optimizing
cardiac output postoperatively. We tested whether increasing cardiac output by epinephrine leads to an
improved regional, i.e. hepato-splanchnic, blood flow and function.

METHODS. After approval by our ethics committee we studied 12 patients (mean age 71 ± 8 years)
after elective coronary artery bypass grafting (n=2) or valve replacement (n= 10). All patients had a
reduced left ventricular function and underwent extended hemodynamic monitoring by a pulmonary
artery catheter. Microcirculation within the splanchnic area was assessed by gastric tonometry, liver
blood flow and function non-invasively by transcutaneous measurement of ICG-PDR. Since fluid load-
ing led to no increase in cardiac output, patients were considered non-fluid responsive. Measurements
were made on ICU admission and after one hour of epinephrine treatment. Mean epinephrine dosage
was changed from 0.02 to 0.08 µg kg–1 min-1. All patients were on pressure-controlled mechanical
ventilation and respirator settings remained unchanged throughout the study period. Data are mean ±
standard deviation. A p< 0.05 was considered as statistically significant.

RESULTS. Heart rate significantly increased from 97 ± 11 to 106 ± 12 min-1. Central venous (10 ±
3 vs. 10 ± 4 mmHg) and left atrial (10 ± 5 vs. 11 ± 5 mmHg) pressure were unchanged. Cardiac index
and stroke volume index significantly increased from 2.7 ± 0.5 to 3.2 ± 0.5 l min-1 m-2 and from 28
± 6 to 31 ± 5 ml m-2. Although systemic O2-delivery and O2-consumption significantly increased,
ICG-PDR did not change significantly, i.e. from 18.0 ± 5.6 to 19.5 ± 6.4% min-1. Gastric mucosal
PCO2 and PCO2-gap (difference between regional and end-tidal PCO2) significantly increased from
5.4 ± 1.0 to 5.9 ± 1.1 kPa and from 1.2 ± 0.8 to 1.5 ± 0.7 kPa, respectively.

CONCLUSION. Increasing cardiac output by epinephrine was associated with no change in ICG-PDR
but a deterioration in gastric mucosal blood flow.

REFERENCE(S). 1. Sakka S G, Reinhart K, Meier-Hellmann A. Prognostic value of the indocyanine
green plasma disappearance rate in critically ill patients. Chest 2002;122(5):1715-1720.
2. Hofmann D, Thuemer O, Schelenz C, van Hout N, Sakka S G. Increasing cardiac output by fluid
loading: effects on indocyanine green plasma disappearance rate and splanchnic microcirculation. Acta
Anaesthesiol Scand 2005; 49(9):1280-1286.
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EFFECTS OF ACTIVATED PROTEIN C ON THE MICROVASCULAR RESPONSE TO RE-
ACTIVE HYPEREMIA IN PATIENTS WITH SEPTIC SHOCK

Sales Jr J A1, Büchele G L1, Ospina G A1, Creteur J1, Vincent J L1

1Intensive Care, Erasme Hospital - Free University of Brussels, Brussels, Belgium

INTRODUCTION. Microvascular alterations are characteristic of sepsis and may be related to out-
come. Recent studies have suggested thatadministration of drotrecogin alfa activated (activated protein
C orAPC) may improve the microcirculation in sepsis.

METHODS. We analyzed the microvascular response during reactive hyperemia using near-infrared
spectroscopy (NIRS), in 23 patients with septic shock. Patients were separated into those who could
receive APC (Group 1, N=13) and in those in whom it was contraindicated (Group 2, N=10). Tissue
oxygen saturation (StiO2) was measured using NIRS (InSpectra325, Hutchinson Tech Inc, Hutchin-
son, MN) in the thenar eminence for three minutes after arterial occlusion. Vasoreactivity was assessed
by calculation of the slope of the increase in StiO2 during the first 17.5 seconds after release of the
arterial occlusion. Measurements were made daily for four days and also before and 4 hours after the
administration of APC in Group 1.

RESULTS. The slope was similar between both groups at baseline (p=0.475), however it was higher
(Fig.1) in Group 1 on days 2, 3, and 4 (p=0.002, p<0.001, p<0.001, respectively). In Group 1, the
slope increased significantly after 4 hours of APC administration (p=0.021) and this difference was
maintained during the 4 days of infusion.

CONCLUSION. These observations suggest that the administration of APC improves microvascular
reactivity in septic shock patients.

1126
MUSCLE OXYGEN CONSUMPTION IS DECREASED IN SEPTIC PATIENTS

Creteur J1, Büchele G1, Sales Jr J1, Ospina G1, Vincent J1

1Department of Intensive Care Medicine, Erasme University Hospital, Brussels, Belgium

INTRODUCTION. Microcirculatory and cellular metabolic alterations have been described in sepsis.
In this context, we tested the hypothesis that muscle oxygen consumption (MVO2) is decreased in
septic patients compared to non-septic ICU patients (ICU control) and healthy volunteers (HV).

METHODS. Patients and participants: Consecutive patients admitted in the ICU with septic shock (n
= 36), severe sepsis (n = 16), and without infection (n = 12) and healthy volunteers (n = 18).
Measurements : Thenar muscle oxygen saturation (StO2) was measured continuously by near-infrared
spectroscopy (InSpectraTM Model 325, Hutchinson Technology Inc, Hutchinson, MN) before and dur-
ing upper limb ischemia induced by a rapid pneumatic cuff inflation around the upper arm. The rate of
StO2 decrease (StO2 dec, %/min) during stagnant ischemia is supposed to reflect MVO2.

RESULTS. The StO2 dec during stagnant ischemia was slower in patients with septic shock or severe
sepsis than in ICU control patients and HV (+p < 0.05) (Table 1). The blood hemoglobin concentra-
tions were similar in the three groups of patients, and the levels of analgo-sedation were comparable in
patients with severe sepsis and in ICU control patients. In 32 of the septic patients, StO2 dec was also
measured every 24 hours for the first two days after diagnosis. In these patients, StO2 dec increased in
survivors (n = 19) but remained slow in nonsurvivors (n = 13) (*p < 0.05 vs nonsurvivors ; $p< 0.05 vs
baseline) (Table 2). Data are presented as medians (25th,75th percentiles).

TABLE 1.
Table 1

Septic shock Severe sepsis ICU control HV

StO2 dec (%/min) -20 (-16,-24)+ -20 (-15,-26) + -28 (-23,-32) -32 (-30,-34)

TABLE 2.
Table 2

Baseline 24hrs 48hrs

StO2 dec (%/min) in
survivors

-18 (-16,-25) -25 (-22,-30)* -34 (-30,-40)*$

StO2 dec (%/min) in
nonsurvivors

-18 (-13,-22) -15 (-13,-19) -11 (-10,-16)

CONCLUSION. MVO2 is decreased in septic patients. Persistence of a decreased MVO2 during the
first two days is associated with a worse outcome.

1127
CUTANEOUS VASCULAR REACTIVITY AND FLOW MOTION RESPONSE TO VASO-
PRESSIN IN ADVANCED VASODILATORY SHOCK AND SEVERE POSTOPERATIVE
MULTIPLE ORGAN DYSFUNCTION SYNDROME

Luckner G1, Dünser M W1, Jochberger S1, Stadelbauer K1, Mayr V1, Wenzel V1, Ulmer H1, Pajk W1,
Hasibeder W1, Friesenecker B1, Knotzer H1

1Anesthesiology and Critical Care Medicine, Innsbruck Medical University, Innsbruck, Austria

INTRODUCTION. Disturbances of microcirculatory homeostasis have been hypothesized to play a
key role in the pathophysiology of multiple organ dysfunction syndrome and vasopressor-associated
ischemic skin lesions. The effects of a supplementary arginine-vasopressin (AVP) infusion on micro-
circulation in vasodilatory shock and postoperative multiple organ dysfunction syndrome are unknown.
This clinical study prospectively evaluates the cutaneous microcirculatory response to a combined in-
fusion of AVP and norepinephrine (NE) when compared to infusion of NE alone using laser Doppler
flowmetry in patients with advanced vasodilatory shock and severe postoperative multiple organ dys-
function syndrome.

METHODS. Eighteen patients after cardiac or major surgery with mean arterial blood pressure <65
mmHg, despite norepinephrine (NE) >0.5 µg/kg/min, were included into the study. Patients were ran-
domized to receive a combined infusion of AVP/NE, or NE alone. Demographic and clinical data
were recorded at study entry and after one hour. A laser Doppler flowmeter was used to measure the
cutaneous microcirculatory response at randomization, and after one hour. Reactive hyperemia and
oscillatory changes of the Doppler signal were measured during three minutes before and after a five
minutes period of forearm ischemia.

RESULTS. AVP/NE patients had a significantly higher mean arterial pressure (p=0.047) and higher
milirinone requirements (p=0.025) than NE patients at baseline. Mean arterial blood pressure signif-
icantly increased (p<0.001) and NE requirements significantly decreased (p<0.001) in the AVP/NE
group. AVP/NE patients exhibited a significantly higher oscillation frequency of the Doppler signal
before ischemia, and during reperfusion at randomization. During the study period, there were no dif-
ferences in either cutaneous reactive hyperemia or the oscillatory pattern of vascular tone between
groups.

CONCLUSION. Supplementary AVP infusion in patients with advanced vasodilatory shock and se-
vere postoperative multiple organ dysfunction syndrome did not compromise cutaneous reactive hy-
peremia and flowmotion when compared to NE infusion alone.

1128
MUSCLE OXYGENATION IN LOW FLOW STATE AND SEPSIS: CORRELATION TO
HEMODYNAMICS AND OUTCOME

Mozina H1, Strahovnik I1, Podbregar M1

1Clinical Department for Intensive Care Medicine, University Clinical Center Ljubljana, Ljubljana,
Slovenia

INTRODUCTION. It was previously shown that thenar muscle tissue oxygen saturation during stag-
nant ischemia decreases slower in septic shock patients compared to patients with severe sepsis, lo-
calized infection and healthy volunteers (1). Aim of study was to determine skeletal muscle oxygen
kinetics in a group of patients with low cardiac output and to relate it to their central haemodynamics
and outcome.

METHODS. Thenar muscle tissue saturation (StO2) was measured by near infrared spectroscopy be-
fore and during upper arm ischemia-reperfusion test (UIRT) in patients with primary heart disease and
circulatory failure, and in healthy volunteers. Muscle oxygen consumption (mVO2Nirs) was estimated
with StO2 decrease during UIRT (∆downStO2) or calculated using following formula: mVO2Nirs
=∆downStO2*Tissue Hemoglobin Index.

RESULTS. In patients with preserved muscle oxygen extraction ratio (mOER) basal StO2 positively
correlated to central venous hemoglobin saturation (ScvO2) (r=0.696, p=0.002); basalStO2 under-
estimated ScvO2 (bias: 9.0, precision: 4.6, 95% CI limits of agreement: -0.2, + 18.2%). Survivors
had higher muscle oxygen consumption compared to non-survivors (128±49 vs. 67±40, p=0.001).
∆downStO2 (exp (B): 0.777; CI 95%: 0.639, 0.945; p=0.012) and Sequential Organ Failure Score
(exp (B): 0.292; CI 95%: 0.133, 0.639; p=0.002) were the only independent predictors of survival. In
low flow state clinical important difference was found between ScvO2 and mixed venous hemoglobin
saturation (SvO2) (bias: 10.8%, precision: 8.75%, 95%CI: -6.7%, + 28.3%).

CONCLUSION. Basal StO2, mOER and muscle oxygen consumption allow prediction of muscle tis-
sue behavior in low flow states due to combined cardiogenic and septic circulatory failure. Low muscle
oxygen consumption predicts worst outcome. Low basal StO2 could estimate ScvO2 in patients with
preserved mOER. High discrepancy between ScvO2 and SvO2 is present in low flow state.

REFERENCE(S). 1. Pareznik R, Voga G, Knezevic R, Podbregar M. Changes of muscle tissue oxy-
genation during stagnant ishemia in septic patients. Intensive Care Med 2006; 32; 8.
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EFFECTS OF CLONIDINE ON MICROCIRCULATORY MUCOSAL PERFUSION COM-
PARED TO SYSTEMIC AND SKIN PERFUSION

Picker O1, Schwartges I1, Fournell A1, Scheeren T W L2, Schwarte L1

1Anaesthesiology, University of Duesseldorf, Duesseldorf, 2Anaesthesiology, University of Rostock,
Rostock, Germany

INTRODUCTION. Clonidine is increasingly used in intensive care medicine as sedative and antihy-
pertensive agent. Maintenance of microcirculatory perfusion of barrier-tissues (i.e., skin and digestive
tract mucosa) is crucial for intact barrier-function [1], increasingly regarded important in intensive care
medicine. Since microcirculatory effects of clonidine may differ between distinct barrier-tissues, we
studied microcirculatory effects of clonidine on skin and enoral mucosa, respectively. Furthermore,
since the type of baseline sedation may modulate the effects of clonidine, we studied microcirculatory
effects of clonidine during propofol- and sevoflurane-sedation, respectively.

METHODS. Chronically instrumented dogs (25-35kg bodyweight, n=6 per group) were sedated (ran-
domly: propofol 15 mg/kg/h or sevoflurane 1.5 MAC), intubated and mechanically ventilated. The
animals were instrumented for measurements of systemic hemodynamics and regional microcircula-
tory perfusion (laser Doppler fluxmeters: probes at the skin (leg) and enoral mucosa). After baseline
measurements, clonidine (2.0 µg/kg) was infused within 1 min. Data are mean±SEM; Statistics: Fisher
PLSD, p<0.05.

RESULTS. Clonidine significantly reduced cardiac output from 75±5 and 75±6 ml/kg/min (under
propofol and sevoflurane, respectively) to a minimum of 40±3 and 49±5 ml/kg/min, however with full
recovery to baseline already after 30 min (70±4 and 71±6 ml/kg/min). In accordance, clonidine also
significantly reduced skin perfusion (by 28±4% and 27±8%), again with full recovery (-7±2% and
3±10%). In contrast, clonidine reduced microcirculatory mucosa perfusion by 44±8% and 54±4%,
but herein perfusion remained significantly depressed (by 25±5% and 27±4%).

CONCLUSION. Clonidine markedly depresses systemic and microcirculatory perfusion of skin and
mucosa, similarly both during propofol- and sevoflurane-sedation. While rapid recovery of systemic
and microcirculatory skin perfusion occurred, the depression of the microcirculatatory mucosa per-
fusion persisted. Given the crucial role of maintained microcirculatory perfusion for intact mucosal
barrier function [1], our data may indicate that clonidine compromises mucosal barrier function.

REFERENCE(S). [1] Sato N et al. Dig Dis Sci 1986;31:35-41.

1130
LEVOSIMENDAN DECREASES GASTRIC MUCOSAL TO ARTERIAL PCO2 GRADIENT
IN A A A SURGERY

Leppikangas H M1, Tenhunen J1, Lindgren L2, Salenius J3, Ruokonen E4

1Critical Care Medicine Research Group in Department of Intensive Care Medicine, 2Department
of Anesthesiology, 3Department of Vascular Surgery, Tampere University Hospital, Tampere,
4Department of Critical Care, Kuopio University Hospital, Kuopio, Finland

INTRODUCTION. Levosimendan is a calcium-enhancer with inotropic and peripheral vasodilatory
effects. In laboratory setting it is superior to milrinone and dobutamine by selectively increasing gastric
mucosal oxygenation. The aim of the study was to describe the effects of levosimendan in on systemic
and splanchnic circulation during and after aortic surgery for patients with AAA.

METHODS. Twenty abdominal aortic aneurysm (AAA) patients were enrolled after informed con-
sent according to approval by local ethical committee. The patients were randomized to receive either
levosimendan (L, n=10) or placebo (P, n=10) in a double-blind manner. Anesthesia and the surgical
procedures were performed according to standardized guidelines. Automatic gas tonometry (Tono-
cap, Datex-Ohmeda, Finland) was used to measure gastric mucosal partial pressure of carbon diox-
ide. Systemic indocyanine green clearence (ICG-PDR) was used to estimate total splanchnic blood
flow (LiMon, Pulsion Medical Systems, Germany). The results are presented as median (interquartile
range). Statistically significant difference (p<0.05) between the groups was assessed by non-parametric
test, Mann-Whitney-U.

RESULTS. The immediate postoperative recovery (ICU) was uneventful in the two groups. Nore-
pinephrine (NE) was administered to 6/10 vs. 3/10 patients in L and P groups during surgery, re-
spectively. Cumulative dosages of NE were 0.14(0.14-0.49) and 0(0-0.08) mg (p=0.12) in L and P
groups. Cardiac index was higher [4(3.8-4.7) vs. 2.6(2.3-3.6)](p=0.001) and gastric mucosal to arterial
gradient lower [0.9(0.6-1.2) vs. 1.7(1.2-2.1)(p=0.002) in L group 60 minutes after aortic clamping.
However, concomitantly measured surrogate for total splanchnic perfusion, ICG-PDR, was compara-
ble [29(21-29) vs. 20(19-25)] (NS). Arterial lactate concentrations were 1.0(0.6-1.9) and 0.6(0.6-0.8)
mM (p=0.37), in L and P. Arterial BE was -3.4(-3.9- -2.4) and -2.4(-3- -1.8)(p=0.6). Mixed venous O2
saturations were 71(68-76) and 72(68-76)% (p=0.96).

CONCLUSION. Levosimendan favours gastric perfusion but does not appear to increase total
splanchnic perfusion during aortic cross-clamping in aortic aneurysm surgery. Bearing in mind the
limitations of ICG-PDR methodology, this implies that levosimendan has superselective vasodilatory
effects within splanchnic circulation.

REFERENCE(S). 1. Wang et al, Science 1999, 2. Watanabe et al, J Surg Res 2005.

Grant acknowledgement. Supported by Institutional Research Grant program (EVO).

Poster Sessions
Health services research (II) 1131-1144
1131
COMMUNICATION IN THE ICU

Reader T1, Cuthbertson B2, Flin R1, Mearns K1

1School of Psychology, 2Anaesthesia and Intensive Care, University of Aberdeen, Aberdeen, United
Kingdom

INTRODUCTION. Patient safety studies show communication failures to be causal factors in many
ICU critical incidents. Communication errors can be partially explained by hierarchical factors that
affect communication openness between team members, resulting in some team members (e.g. nurses)
being reticent to contribute or speak up. Research has also shown that explicit communication amongst
ICU caregivers results in higher levels of understanding patient care goals. The current study examines
differences in reports of communication openness between groups of ICU team members, and assesses
whether higher levels of open communication results in a better understanding of patient care duties.

METHODS. A survey of doctors and nurses using the ‘interdisciplinary collaboration tool’ was con-
ducted in 4 UK ICUs. Amongst the measures included were ratings of communication openness be-
tween and within disciplines, and understanding of patient care goals. Data analysis used t-tests and
multiple regression.

RESULTS. Responses totalled 184 questionnaires (47% returns). Between groups comparisons are
shown in table 1. The multiple regression showed communication openness within and between disci-
plines to be significant predictors of understanding patient care goals (adjR2=0.17, p <.001).

TABLE 1.
Between group comparisons
Survey Scale Comparison groups and scale means
Communication openness Nurses 3.51 Doctors 3.86 p<0.01
between nurses and doctors

Communication openness Trainee Doctors 3.59 Senior Doctors 4.27 p<0.01
between doctors

Understandig patient Trainee Nurses 3.99 Senior Nurses 4.35 p<0.05
care goals

Understandig patient Trainee Doctors 3.85 Senior Doctors 4.55 p<0.001
care goals

CONCLUSION. The results show that doctors and nurses, and trainee and senior doctors, have dif-
fering perceptions of communication openness. This can result in inaccurate expectations for the com-
munication behaviours of other team members, with senior doctors expecting higher levels of com-
munication openness from nurses and trainee doctors. The results also show that open communication
amongst caregivers may be an important factor for determining the understanding of patient care goals
by ICU staff.

REFERENCE(S). Reader et al. Non-technical skills in the Intensive Care Unit. Br J Anaesth In Press.

1132
CUBIS. AN INSTRUMENT TO ASSESS ICU PATIENTS AND THEIR FAMILIES

Abizanda R1, Bernat A1, Ballester R2, Ramos P1, Fernandez D1, Martinez L1, Yvars M1, Cubedo M1

1ICU Department, Hospital Universitario Asociado General de Castell, 2Psicology Department, Uni-
versitat Jaume I, Castello, Spain

INTRODUCTION. Changes in perceived quality of life are very frequent in patients discharged from
ICUs, but there is not too much evidence (in our knowledge and in our country, not even in Europe) a
validated tool for describing the psychological repercussion of ICU stay. Our aim was to design such
instrument and use it systematically in our patients.

METHODS. By Delphi type techniques it was proceed to define the text of the items and to decide the
more appropriate timing for running the questionnaire (nursing administration) what we called CU-
BIS (from the Spanish of psychological well being questionnaire). Informed consent from patients (or
their representatives) was obtained before the first time. The questionnaire was passed for evaluating
psychological situation before admission, 48 hours after admission or after being extubated, one week
after ICU transfer and 6 months after hospital discharge. before admission (after personal contact, this
phase was runned by phone or even via mail). CUBIS results were correlated with the ones obtained
from Barthel test.

RESULTS. During 2005, 1069 patients were admitted to our ICU. Out of them, 531 remained more
than 48 hours. We got informed consent from 105 of them, fully followed 6 months after discharge.
CUBIS lower score (highest psychological disturbance) was registered during ICU stay and coincides
with family and nursing perception of the patient’ situation. Recovery began after ICU discharge, but
6 months after hospital discharge, patient’s mood had not recover to the pre – admission levels. This
profile is quite similar to the one offered by Barthel evaluation.

CONCLUSION. Our study shows that psychological derangement linked to the perception og the
health situation of ICU patients, could interfere with the recovery of a quality of life alike to the one
registered previously to admission.
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PSYCHOLOGICAL DISTURBANCES IN PATIENTS ADMITTED TO ICU AND THEIR
RELATIVES

Abizanda R1, Ballester R2, Bernat A3, Ibañez M2, Edo M2, Bisbal E3, Mico M3, Reig R3, Alvaro R3

1ICU Department, Hospital Universitario Asociado General de Castell, 2Basic, Clinical and
Psichobiology Dpt, 3ICU Department, Universitat Jaume I, Castello, Spain

INTRODUCTION. There is some evidence about the psychological disturbances found in patients
admitted to ICUs and their families. Our aim is to analyze what is the degree and importance of such
disturbances, and what is the effectiveness of short psychological interventions in this setting.

METHODS. The study was ruled in a multidisciplinary ICU on a sample 15 patients (67% males,
mean age 48 ± 14 years) and 12 relatives (25% males, mean age 48 ± 14 years and 75% of medium
– low study level). The used psychological evaluation instruments were HAD scale for anxiety and
depression, BDI questionnaire for depression, Affective State Scale and Adaptation Scale. A pretest–
postest design was used before and after the psychological intervention aimed to detection of main
problems related with the impact of the illness situation and emotional problems that could interfere
with coping with it, training in strategies for facing the ICU and post ICU stays and for ease the ex-
pression of negative emotions.

RESULTS. In spite of detecting serious psychological disturbances both in patients and in families,
the intensity of it is higher in relatives (anxiety, p<0.01; depression by HAD, p<0.05; depression by
BDI, p: 0,113; subjective distress, p<0.01; and depressed mood, p<0.001). After the psychological
intervention, anxiety, depression and distress levels decreased significantly in patients (p < 0.05) and
similar results were found for families (p < 0.05).

CONCLUSION. 1) An important psychological disturbance is found in ICU patients and their fam-
ilies, mainly expressed by anxiety, depression, subjective distress and alterations of living usual pat-
terns. 2) Those disturbances are more intense in families than in patients. 3) A short psychological
intervention is highly effective in this setting.

Grant acknowledgement. Investigation funded by the Conselleria de Sanitat del Govern Valencia.
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THE 7TH JULY 2005 LONDON SUICIDE BOMBINGS: A STUDY OF TRIAGE AND TRANS-
FER TIMES

Fong K J1, Lohn J W G2, Ward P3, Shirley P4, Healy M4, Leonard R5, Ryan J6, McGuinness A6,
Challoner E7

1Centre for Aviation Space and Extreme environment medicine, 2Plastic Surgery, University College
London, 3Emergency Department, St Mary’s Hospital, 4ICU, Royal London Hospital, 5ICU, St Mary’s
Hospital, 6Emergency Department, University College London Hospital, 7Vascular Surgery, Lewisham
University Hospital, London, United Kingdom

INTRODUCTION. On July 7th 2005 four suicide bombers attacked Central London killing 55 and in-
juring over 700. University College London (UCLH), St Mary’s (SMH) and the Royal London (RLH)
were the closest hospitals and received the bulk of the casualties. Our aim was to study the time taken
to transfer the crtically injured casualties to a receiving definitive care facility and to link these data to
the triage category assigned upon hospital arrival.

METHODS. A retrospective review of the case notes from patients arriving at the accident and emer-
gency departments of the above hospitals. Point of origin, time of arrival and triage category were
recorded.

RESULTS. A complete dataset was available for the SMH cohort. At RLH and UCLH data were in-
complete with the required information only available for Priority 1 (P1) casualties. There were twenty,
critically injured, P1 casualties in total. For these the mean number of minutes from time of injury to
time of arrival at hospital was 110.94 min (SD 35.44). Reverse triage was observed at UCLH with 24
Priority 3 casualties arriving before the first P1 casualty. At SMH there was no significant difference
between the mean arrival times of P1 casualties (115.17 minutes) and P2 casualties (118.53).

CONCLUSION. The long intervals between injury and hospital arrival observed on July 7th 2005
were a result of necessarily prolonged extrication. During urban terrorist events the crtically injured
may spend a long period of time in the pre-hospital setting and rarely arrive in the first wave. This
reverse triage of casualties highlights a need for accurate, rolling programmes of triage at receiving
hospitals during major incidents to ensure resources are appropriately assigned - Many items of de-
sired data were unobtainable. The reasons include failure by clinicians to record essential data items,
physical loss of notes and their sequestration by various agencies for investigative efforts. Major Inci-
dents offer a rare opportunity to assess the adequacy of a health system’s contingency planning. If we
are to learn the lessons that can be learnt it is essential that these data are accurately recorded, preserved
and appropriately disseminated.

1135
THE ELEMENTS THAT CAN INFLUENCE QUALITY OF LIFE AFTER AN ICU STAY

Clausi C M1, Verdant C1, Yaguchi A1, Cozzi S1, Akieda K1, Andrade J1, Ospina G1, Vincent J L1

1Department of Intensive Care, Erasme Hospital, Brussels, Belgium

INTRODUCTION. Staying in an Intensive Care Unit (ICU) is a distressing event that can influence
quality of life (QOL). We compared the QOL of patients one month before hospitalization and 6 months
later.

METHODS. The study included adult patients who stayed for more than24 hours in a mixed, 31-bed,
medico-surgical ICU of a university hospital,between June and November, 2004. During their ICU
stay, we questioned patients or their relatives about their QOL (EuroQOL-5D) one month before the
hospital admission. Six months later, we questioned the surviving patients again, by telephone or by
letter, about their QOL at that time and their memories about the ICU stay.

RESULTS. The study included 405 patients. Six months after ICU discharge, 218 patients (68% of
respondents) perceived the general state of their health to be the same as or better than before hos-
pitalization. The global EuroQOL-5D 6 months after ICU discharge was somewhat lower (i.e., QOL
somewhat better) than before hospitalization. Each component of the EuroQOL-5D was the same as
or better after ICU discharge than before hospitalization in the majority of the respondents. Surgical
patients had better mobility, greater autonomy, less pain and less anxiety; those who spent more time
in the ICU had lower autonomy and less return to usual activities, more pain and anxiety; neurological
patients had worse autonomy and more anxiety; and younger age was associated with better autonomy.
Interestingly, patients who had had sepsis in the ICU had worse mobility and autonomy than before
hospitalization, but those with more organ failure were associated with less pain and better mobility,
and those submitted to mechanical ventilation had better mobility, autonomy, more return to usual ac-
tivities and less anxiety. If necessary, 92% of patients said they would return to the ICU,5% would not
return and 3% did not know. The most common disturbing memory was loss of orientation in time
(36%) and the item perceived as most important was fear of dying, with a grade of 8 on a scale from 0
to 10.

CONCLUSION. The majority of patients were feeling the same as or better, after than before the ICU
hospitalization. The surgical patients are almost always better, the neurological patients almost always
worse. Sepsis in the ICU results in a lower QOL, but organ failure and mechanical ventilation are usu-
ally associated with better QOL. Most patients would agree to be readmitted to the ICU if necessary.
Loss of orientation in time and fear of dying were the main perceived memories.

1136
POSTTRAUMATIC STRESS DISORDER-RELATED SYMPTOMS AND HEALTH-
RELATED QUALITY OF LIFE AFTER ICU

Gomes E1, Amaro A2, Ribeiro O3, Azevedo L3, Costa-Pereira A3, Granja C2, Carneiro A1, JMIPGroup1

1Unidade de Cuidados Intensivos Polivalente, Hospital Geral de Santo Antonio, Porto, 2Unidade
de Cuidados Intensivos Médica, Hospital Pedro Hispano, Matosinhos, 3Serviço de Bioestatı́stica e
Informática Médica, Universidade do Porto, Porto, Portugal

INTRODUCTION. Post-traumatic stress disorder (PTSD) and impairments in health-related quality
of life (HRQOL) happen after intensive care. We studied PTSD and HRQOL in the context of a mul-
ticentric study in Portuguese ICU. It is our objective to estimate the frequency of posttraumatic stress
disorder-related symptoms (PTSS), evaluate the differences in PTSS between patients with and without
community acquired sepsis (CAS) and the association between PTSS and HRQOL.

METHODS. Applied questionnaires (6months):EQ-5D (generic HRQOL instrument includes
report of problems in five dimensions (mobility, self-care, usual activities, pain/discomfort and
anxiety/depression) and a visual analogue scale - EQ VAS) and PTSS 14 (4 items were added to
PTSS-10 to cover all the symptom groups for the PTSD diagnosis). 1178 patients from the SACIUCI
study admitted in 9 Portuguese ICUs from January to June 2005. Excluded patients younger than 18
years old and with ICU stay less than 48 h. From the 935 included patients, 276 (30%) were admitted
in the ICU for CAS.

RESULTS. Patients with CAS exhibit a significantly higher SAPS II, longer ICU stay, a higher ICU
and Hospital mortality. Ninety-one survivors (58%) from the CAS group and 222 survivors (50%) from
the non sepsis group completed the questionnaires. There were no significant differences in EQ-5D and
PTSS between survivors from the CAS group and those from the non sepsis group. 17% of patients
were at risk of developing PTSD (PTSS 14 Global Score > 49). Remembering one or more adverse ex-
periences from the ICU was significantly associated with the risk of developing PTSS and exhibit a sig-
nificant worse HRQOL. In multivariate linear regression we found that Anxiety/Depression dimension
(moderate symptoms–b=12.7;95%CI=6.8-8.6 and severe symptoms–b=19.0; 95%CI=8.6-29.3) and to-
tal EQ-5D index (b=-0.15; 95%CI=-0.3-0.02) were the factors most associated with PTSS.

CONCLUSION. CAS was not associated with worse HRQOL or higher risk for PTSS. Patients at risk
of developing PTSS exhibit a worse HRQOL.

REFERENCE(S). A Carneiro, T Cardoso, E Silva, J Paiva, O Ribeiro and S Fernandes. Portuguese
network data:epidemiology of community-acquired sepsis. Critical Care 2006,10(Suppl 1):P125.
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HIGH PREVALENCE OF DEPRESSION TWO YEARS AFTER SURVIVING SEPSIS

Wagner M1, Zimmer A1, Rothaug J1, Meissner W1, Reinhart K1, Marx G1

1Dep. of Anaesthesiology and Intensive Care, Friedrich Schiller University, Jena, Germany

INTRODUCTION. Recently, we have shown that prevalence of chronic pain syndromes in sepsis
survivors is substantially increased compared to healthy subjects (1). Thus, in a second survey we
searched for further variables which might contribute to chronic pain syndromes.

METHODS. 63 patients who survived severe sepsis or septic shock (ACCP/SCCM) on our ICU re-
ceived questionnaires screening for depressions (ADS), PTSD (IESR questionnaire). Data are pre-
sented as mean +/-SD.

RESULTS. 36 subjects (25 males) being discharged from ICU 2.3 ±1.0 years ago responded. Mean
age was 63 ±16 years. ADS: Patients scored with 19 ± 10 on the ADS. Half of the patients achieved
scores above 16 points indicating at least a moderate depression. IESR: The most traumatising experi-
ences during ICU stay were nightmares, helplessness, dependence from staff, and pain. Subjects were
asked to answer the IESR with regard to these events. According to their scoring, 20% of the patients
were likely to suffer from PTSD. Neither age nor gender had an impact on ADS and IESR, respectively.

CONCLUSION. No specific data on neuropsychological consequences in specific forms of critical
illness are available until today (2). Our results show for the first time that even two years after having
survived sepsis, serious neuropsychological impairments like depressions and PTSD may occur. It re-
mains unclear whether the subjects were afflicted with these symptoms already before their admission
to ICU. However, the IESR was filled in with regard to the events during the ICU stay, therefore a
causal relationship between ICU and PTSD symptoms can be concluded. It is possible that depression
and PTSD might have also contributed to the high prevalence of chronic pain syndromes we have ob-
served after sepsis (1).
Prospective studies including septic as well as non-septic critical care patients could differentiate be-
tween disease-specific and unspecific reasons for depression, PTSD, and pain. Further research should
address prophylactic interventions.

REFERENCE(S). 1) Meissner W, Zimmer A, Rothaug J et al. Quality of life after surviving sepsis.
Infection 2005;33:A12.
2) Dowdy, D. W. et al. Quality of life in adult survivors of critical illness: A systematic review of the
literature. Intensive Care Med (2005) 31: 611-20.
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CONSCIOUS SEDATION DURING CRITICAL ILLNESS

Corbella D1, Cigada M1, Mistraletti G1, Figini M1, Mantovani E1, Confalonieri A1, Parisi A1,
Iapichino G1

1Istituto di Anestesiologia e Rianimazione, Università degli Studi di Milano, Polo San Paolo, Italy,
Milano, Italy

INTRODUCTION. The main target of sedation is to provide comfort and minimize pain, but side
effects of sedative agents are noteworthy: haemodynamic impairment, need for higher ventilatory sup-
port, longer length of stay in ICU, etc. Even if guidelines propose different protocols of sedation, its
optimal end point is still debated. We evaluated if a score of 2 of the Ramsay scale (i.e. awake, coop-
erative, oriented, tranquil patient) is suitable for an invasive therapeutic approach.

METHODS. This prospective interventional cohort study was done in a mixed medical and surgical
ICU. Forty-two patients with mechanical ventilation and sedation for at least 4 days were enrolled.
The end-point of sedation was decided each morning on clinical grounds and monitored three times a
day. A Ramsay score of 2 was the preferred end-point whenever possible. Patients were followed until
ventilated or discharged from the ICU.

RESULTS. Once a day the nurse in charge defined the level of sedation as “adequate”, “insufficient”,
or “excessive” according to the patient compliance to procedures, mechanical ventilation and ICU en-
vironment. Days were excluded from analysis even if just one single evaluation of the Ramsay score
was 1. Each day was defined as “awake” if at least two measurements rated 2 and the third not higher
than 3. A multilevel analysis for repeated measures was used.
Overall, 264/582 days (45.4%) were classified as “conscious”. Open abdominal treatment, presence of
shock, hypoxia (SpO2 ≤ 94%) and <48 hours since admission influenced the observed level of seda-
tion.
Sedation was judged as adequate in 93.9% of “conscious” days, compared to 81.7% of the days with
a higher Ramsay score (p=0.000). In conscious days, a higher SAPSII score and male gender were the
only variables related to inadequacy of sedation.

CONCLUSION. These data show that in a population of severe ICU patients “conscious” sedation is
feasible and effective. Due to the lack of control group, we can only suggest that the positive implica-
tions of this sedation strategy may be highly relevant.

1139
EMERGENCY MEDICAL NEEDS OF INPATIENTS:MET OR UNMET?

Senthil kumar R1, Akila J1, Abraham B K1, Ramakrishnan N1

1Critical care unit, Apollo hospitals, chennai, India

INTRODUCTION. Emergencies in wards are not infrequent and can result in significant morbidity
and mortality if there is delayed care. MET comprising of a critical care unit (CCU) consultant, a CCU
nurse and a CCU technician was formed in our hospital in September 2004 and available 24/7 to attend
to emergency needs of inpatients. Criteria based on clinical status of the patient were established and
staff were trained and encouraged to call MET through a dedicated hotline whenever help was needed.
After a year of existence, the awareness about MET and perceptions of its usefulness among health
care workers in our hospital is currently being evaluated.

METHODS. A questionnaire comprising of eleven questions was prepared and distributed among
nurses and doctors. Questions in the survey related to awareness of team comprising MET, calling
criteria and how to call, response time of MET and perceived value. Participants included nurses, ju-
nior doctors and senior consultants. The responses were analyzed and compared using basic statistical
methods.

RESULTS. 60 health care workers (40 nurses, 10 junior doctors and 10 senior doctors) have so far par-
ticipated in our ongoing survey. Awareness was rated for a maximum score of 7. Junior doctors rated
high on their awareness and knowledge (5.15 ± 0.92) followed by nurses (4.95 ± 0.59) and senior
consultants (4.72 ± 1.71). 75% of nurses and 60% of junior doctors had activated MET at least once
during the past year, whereas only 20% of senior consultants had directly triggered a MET call. 75%
participants felt that MET response time was appropriate (<5 minutes), while 25% felt that response
time was delayed (>5 minutes). Majority of the participants felt that availability of MET has added
value to the care of inpatients, while all were of the opinion that the service should be continued.

CONCLUSION. Based on limited data from our ongoing survey, it appears that MET has been per-
ceived as a value added service from the Critical Care Unit. We note that participants’ knowledge on
MET needs to be improved and will implement systems to promote further awareness and provide
periodic training.

1140
PTSD PREVALENCE

Vick T L1, Bisson J I2, Smithies M1

1Critical Care, University Hospital of Wales, 2Psychological Medicine, Cardiff University, Cardiff,
United Kingdom

INTRODUCTION. Prevalence of PTSD after critical care treatment varies considerably (1,2). Self-
report questionnaires were favoured in studies reviewed, but may result in elevated prevalence rates
(3,4). The use of CAPS (5), a structured clinical interview may be more reliable in diagnosing PTSD
in this population. The aim of the study was to investigate prevalence rate for PTSD and determine if
the use of stringent scoring rules appropriately identified individuals who would benefit from interven-
tion

METHODS. PTSD Assessments were carried out at 2 weeks,1 month,3 months and 6 months in 90
consecutive discharges.

RESULTS. Nine patients (10%) were found to have PTSD at 4 weeks post critical care discharge us-
ing lenient scoring rules, compared to only 1 patient (1.2%) when using more stringent scoring rules.
(Further scoring rule comparisons will be given at presentation). Spontaneous reductions in symptom
frequency and intensity were observed over time, using this method of assessment.

CONCLUSION. Prevalence rate of PTSD is lower than previously reported. The application of more
stringent scoring rules appropriately identified individuals who later required treatment for PTSD.

REFERENCE(S). 1. Schnyder U, Morgelli H. Nigg C. et al. (2000). Early Psychological reactions to
Life threatening injuries. Critical care Medicine 28 (1): 86 – 92.
2. Jones C, Skirrow P, Griffiths R D, Humphris G, Ingleby S, Eddleston, J, Waldmann, C, Gager
M, (2003) Rehabilitation after critical illness: A randomised, controlled trial. Critical Care Medicine.
31(10) 2456-246.
3. Nickel M. Leiberich P. Nickel C. Tritt K. Mitterlehner F. Rother W. Loew T. (2004) The occurrence
of posttraumatic stress disorder in patients following intensive care treatment: a cross-sectional study
in a random sample. Journal of Intensive Care Medicine. 19(5):285-90.
4. Tedstone J E. Tarrier N. (1997) An investigation of the prevalence of psychological morbidity in
burn-injured patients. Burns. 23(7-8):550-4.
5. Blake, D D, Weathers, F., Nagy, L M, Kaloupek, D G, Gusman, F D, Charney, D S, & Keane, T M
(1995). The development of a clinician administered PTSD scale. Journal of Traumatic Stress, 8(1),
75–90.

Grant acknowledgement. Research and Development, Cardiff and Vale NHS Trust
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STUDY OF ANXIETY AND DEPRESSION IN PATIENTS THAT HAVE BEEN HOSPITAL-
IZED IN INTENSIVE CARE UNIT

Nikolopoulos I1, Moussas G2, Tzagkaraki A1, Hillas G1, Karkanias A2, Bratis D2, Tselebis A2,
Rasidakis A1

1Intensive Care Unit, 2Psychiatric department, Sotiria, General and Chest Diseases Hospital, Athens,
Greece

INTRODUCTION. Anxiety and depression in patients that have been hospitalized in an Intensive
Care Unit (I.C.U.) are common disorders. We evaluated the levels and the severity of anxiety and
depression in these patients and investigated any correlation with their Apache II score on admission.

METHODS. Twenty consecutive patients under 65 years old hospitalized in ICU, participated in the
study. On admission, the severity of illness was evaluated with Apache II scale. Upon their release,
their demographics were registered. Levels of anxiety and depression examined by filling up the Beck
Depression Inventory (BDI, 1) and the Spielberger Anxiety Scale (2). Their psychiatric background
was investigated, also the use of alcohol and substances, as well as emotional traumas in childhood.
Previous physical illness or previous hospitalization was recorded too. Data were analyzed by using
SPSS for Windows (version 11.0).

RESULTS. The mean age was 45.3 years (SD: ±13.5) while the mean duration of hospitalization in
the I.C.U. was 33.8 (SD: ±34.5) days. The Apache II mean score was 23.87 (±12.6). The mean BDI
score was 14.00 (SD: ±6). Finally, the Spielberger’s Anxiety Scale score was 43.8 (SD: ±9.24). More
than 40% manifested increased depressive symptomatology. Females presented higher levels of anx-
iety and depression than males (t-test p<0.05) while there was no major difference as far as the time
of hospitalization, the age and Apache II scale score (t-test p>0.05). Positive correlation was observed
between anxiety and depression levels and between depression and Apache II score (spearman test
p>0.05). No correlation was observed between duration of hospitalization and the remaining factors.

CONCLUSION. The patients that have been hospitalized in the I.C.U present higher incidence of de-
pression. It is possible that the severity of patient’s condition on admission as well as anxiety symptoms
during hospitalization in ICU participate both in the development of depression.

REFERENCE(S). 1. Beck A, et al (1961). An inventory for measuring depression. Archives of Gen-
eral Psychiatric, 4, 561-571.
2. Spielberger C D, et al (1970). The State-Trait Anxiety Inventory. Palo Alto, CA: Consulting Psy-
chologists Press.

1142
DEATH DUE TO INTOXICATION BY PESTICIDES AND CARBAMATES

El Amri I I E A1, Guannouchi S S G2, Braham Y Y B3, Masmoudi T M T4

1Emergency, 2Emergency Department, 3Toxicology Department, 4Forensic Medicine, University Hos-
pital, Sousse, Tunisia

INTRODUCTION. Through this work, we report a retrospective epidemiological contribution con-
cerning 93 cases of death due to intoxication by pesticides, during a period of six years: from January,
2000 till October, 2005 at the University Hospital. Sousse Tunisia.

METHODS. Data was obtained from all autopsy reports, compiled by the department of Forensic
Medicine, toxicology and emergency department.

RESULTS. Pesticides were implicated in 47.3% of cases carbamates in 35.5%. The most common
substance used was methomyl. The death was due to the suicide in 66, 7% of cases 15 - 30 year old
group was most commonly affected. 60.2% are women, unemployed in 54, 8%, coming from rural
areas (80, 7%) who used pesticides for suicidal reason.

CONCLUSION. In the light of these data and according to our experience, we are confronted and
made sensitive in this problem of voluntary suicides which surprises by an important incidence, it
seemed to us that pesticides poisons are the most reliable to illustrate this phenomenon, seen the fre-
quency and the gravity.
This approach allowed among others to raise the typical portrait of the poisoned and to clarify the
characteristics of this plague to target better the prevention.

REFERENCE(S). Briggs S A, Base guide to pesticides:their characteristics and hazrds, Rachel
Carson Concil, 1992, 286p.
Dauderschmidt C., Wennig R. Pesticides. In: Kintz P. Toxicologie médico-légales. Paris:Elsevier,
Paris1998 :600-604.

Grant acknowledgement. Fund of assistance to Tunisian Medecine

1143
XIGRIS: DIFFUSION FROM CLINICAL TRIALS TO CLINICAL PRACTICE

Ridley S1, Lwin A1, Wyncoll D2, Lippett S2, Watson D3, Gunning K4, Higgins D5

1ICU, N and N Hospital, Norwich, 2ICU, Guys and St Thomas Trust, London, 3ICU, Coventry and
Warwickshire Trust, Warwick, 4ICU, Addenbrookes Hospital, Cambridge, 5ICU, Southend NHS Trust,
Southend, United Kingdom

INTRODUCTION. In the UK, Xigris was recommended by the National Institute for Clinical Excel-
lence (NICE) for use in patients with severe sepsis and multiple organ failure in 2004. However, the
ADDRESS trial indicated that certain patients may not benefit from its use1. Concerns about possible
adverse effects has led to calls for formal reappraisal of the drug’s role. The aim of this audit was to
review the clinical impact of Xigris in the five largest users in England.

METHODS. This audit was a retrospective review of ICU charts and medical records of patients who
had received activated Protein C outside a clinical trial. The patients’ demographic details at ICU ad-
mission and vital status at hospital discharge were recorded. The severity of illness was assessed by the
APACHE II score (using first 24 hrs admission data) and the number of organ dysfunctions2. Adverse
incidents were recorded and any sequence effect explored.

RESULTS. 351 patients received Xigris. 201 (57.2%) were male, and 177 (50.4%) were admitted after
recent surgery. The patients’ average age was 61.8 years. The mean admission APACHE II score was
23.3 and the average number of dysfunctional organs on admission was 3.3. The hospital mortality was
46.7% (164 deaths). The expected number of deaths calculated by using the APACHE II risk of death
was 173 (49.3%) and by number of sepsis induced organ failures 210 (59.7%). Overall there were 33
(9.4%) adverse incidents (5 serious bleeds, 9 gastrointestinal haemorrhages, 2 intracranial bleeds, 1
pulmonary haemorrhage, 1 haemothorax and 15 more minor incidents). Cumulative mortality became
stable at 46% after treating 50 patients).

CONCLUSION. 1) Although APACHE scores were similar, this group of septic patients had more
organ dysfunction and higher mortality than patients in the PROWESS and ENHANCE trials. 2) Ex-
pected mortality from both the APACHE II and organ dysfunctions suggests that Xigris does reduce
mortality. 3) Serious adverse incidents occurred in 5.1%; however the direct contributing effect of Xi-
gris cannot be established from this type of audit. 4) About 50 patients need to be treated before the
cumulative mortality becomes stable.

REFERENCE(S). 1 Abraham E, Laterre P F, Garg R et al. N Engl J Med 2005; 353: 1332-41.
2 Padkin A, Goldfrad C, Brady AR et al. Crit Care Med 2003; 31: 2332-8.
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CHECKING AND MEASUREMENT OF NURSING ERRORS IN ICU

Oliveira N E1, Portella S A1, Carta A1, Simonato G1, Contrin L M1, Jabur M R L1, Beccaria L M1,
Lobo S M1

1Division of Critical Care, Hospital de Base - Faculdade de Medicina, São José do Rio Preto, Brazil

INTRODUCTION. Critical-care nurses search for the quality of nursing assistance through the im-
provement of their work. The processes carried out by the stuff must be monitored and measured in
order to offer subsidies for assistance improvement. The objective of this study is to measure and
quantify the errors made by nursing staff of a 24-bed hospital school

METHODS. The data collection was carried out from September 2004 to January 2005. A total of
400 patients were enrolled and 514 mistakes evaluations were performed, totalizing 550 errors related
to medications and nursing procedures.

RESULTS. Out of these, 41.94% of occurrences took place in the morning, 40% at night, and 44%
in the afternoon. Medication errors were related to unedifying drugs (43.47%); the prescribed and not
undertaken medications (23.18%); schedules errors (17.39%), and drug administration (2.17%). As for
the procedures not undertaken in the investigated period, 33.98% of the errors were related to uned-
ifying serum catheters; 21.35% to the incorrect fluid balance; 15.29% to the vesical probes without
attachment, and 10.92% to past due serum catheters that have not been changed.

CONCLUSION. It is very important to recognize errors that might happen, so that interventions and
permanent education could be considered in order to ensure quality.
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CORRELATIONS OF SCVO2 AND CLINICAL SCORING SYSTEM IN PATIENTS FILLOW-
ING THE MAJOR ABDOMINAL SURGERY

Krolo H1, Klican K1, Kovac N1, Siranovic M1, Kelecic M1, Rode B1, Vucic M1, Fotivec A1

1Anesthesiology and Intensive Care, University Hospital Sestre Milosrdnice, Zagreb, Croatia

INTRODUCTION. Central venous oxygen saturation (ScVO2) has been used as estimation of cardiac
index in critically ill patients. ScVO2 reflects the balance between oxygen delivery and consumption
and can decrease when oxygen delivery falls in relation to the oxygen requirements of the tissues. The
aim of this study was to assess correlation among ScVO2, clinical scoring system APACHE II, MODS,
POSSUM and SIRS in surgical patients.

METHODS. In 80 patients presented in our ICU after major abdominal surgery, ScVO2 was assessed
from blood samples drawn from central jugular or subclavian vein. All patients were scored with clini-
cal scoring system APACHE II, MODS, SIRS and POSSUM as well as ASA status, cardiac index was
performed via PICCO haemodynamic monitoring.

RESULTS. The Spearman Rank Order Correlation was used to estimate a connection between ScVO2
in abdominal surgical patients and clinical scoring systems, ASA status and duration of operation.
There were 17% patients ASA II, 28% ASA III and 40% ASA IV. The clinical scoring APACHE II
median 13 (range 3-43), MODS median 3 (range 0-13), SIRS median 1 (range 0-4), POSSUM median
54% (range 0.7-99). We found no statistically significant correlation among the following parame-
ters: ScVO2 vs. APACHE II r=-0.03 (p=0.48), ScVO2 vs. MODS r=-0.02 (p=0.83), ScVO2 vs. SIRS
r=-0.05 (p=0.47) and vs. POSSUM r= -0.09, p=0.38.

CONCLUSION. Central venous blood oxygen saturation does not have statistically significant corre-
lation with clinical scoring system.
Despite the fact that the ScVO2 is sometimes referred to be the parameter as valid as CI (cardiac index)
our data indicate that the clinical scoring systems are better tools to estimate patients condition.

REFERENCE(S). Rivers E et al., N Engl J Med. 2001.
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PRESSURE CONTROLLED VENTILATION PROVIDES BETTER TIDAL VOLUMES
DURING LAPAROSCOPY

Zafirova Z1, Tung A1

1Anesthesia and Critical Care, University of Chicago, Chicago, United States

INTRODUCTION. New anesthesia ventilators are equipped with volume (VCM) and pressure (PCM)
controlled modes. Both modes have been extensively used for mechanical ventilation of critically ill
patients. Intraoperative indications for PCM, remain unclear. We have previously shown that PCM de-
livers larger tidal volumes than VCM when peak airway pressure is held constant and endotracheal
tube (ETT) obstruction exists (1). Tidal volumes, may be larger with PCM even without ETT obstruc-
tion. To determine the effect of PCM and VCM on tidal volume, we studied tidal volume delivery in
patients undergoing laparoscopy.

METHODS. After IRB approval, Ohmeda Aestiva 5 anesthesia machine was used to ventilate 12 pa-
tients undergoing laparoscopic prostatectomy and intubated with an 8.0 ETT. The ventilator was set
to a tidal volume of 6 cc/kg, RR of 10, PEEP of 5 cm H20, and I:E ratio of 1:2. Tidal volumes, peak,
and mean airway pressures were recorded, the ventilator was changed to PCM at the same peak airway
pressure, and measurements again obtained. The procedure was repeated at a tidal volume of 8cc/kg.
Statistical analysis was performed using an unpaired t-test.

RESULTS. Tidal volume in PCM was significantly greater than in VCM (p<0.05), with average differ-
ence 0.123 L, range 0.044-0.287 L. Peak airway pressures were identical, but the mean airway pressure
in PCM was higher than in VCM (p<0.05). The increase in tidal volume with PCM was consistent for
all patients, including those with normal and decreased lung compliance.

CONCLUSION. We found significantly greater tidal volumes with PCM in patients undergoing la-
paroscopic surgery. One possible explanation is that greater mean airway pressures in PCM reduce
anesthetic-induced atelectasis, improving lung compliance. PCM should be considered when high air-
way pressures complicate intraoperative mechanical ventilation.

REFERENCE(S). 1. Anesth Analg. 2002;95:192.
2. JAppl Physiol 1993;74:922.
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SEVERITY SCORES IN PATIENTS WITH ABDOMINAL TRAUMA

Rosa R1, Figueiredo N2, Lacerda A P3, Costa P2, França C3

1Intensive Medicine Department, Hospital de Santa Maria, Lisboa, 2Surgery III, 3Intensive Medicine
Department, Hospital de Santa Maria, Lisbon, Portugal

INTRODUCTION. Abdominal injuries contribute to excess mortality and morbidity in trauma pa-
tients. The lethal triad of coagulopathy, hypothermia and acidosis is a physiological criterion for se-
lecting injured patients for damage control surgery [1]. Injuries and their functional repercussion can
be evaluated by severity scores useful for management decision and prognosis. Our aim was to assess
severity and evolution of surgical traumatic abdominal injuries, admitted to our ICU.

METHODS. Non-concurrent cohort study, in a university hospital general ICU. We collected data
from consecutive trauma pts during a 5.5 years period. We included adult pts who had at least one
abdominal injury with AIS ≥3 (Abbreviated Injury Score-1990) submitted surgery. Injury Severity
Score (ISS)(using Trauma Audit and Research Network Outcome Prediction Model-Pm(04)-TARN)
and Simplified Acute Physiology Score II (SAPS II) were used to calculate severity and predicted
mortality.

RESULTS. In 50 pts with abdominal trauma 26(52%) were submitted to abdominal surgery, mean age
37±15.75 ys. Most were politrauma victims of road accidents (80.8%), mean ISS of 34(16-50) and
abdominal AIS=3 in 53.8%, AIS=4 in 30.7% and AIS=5 (4 pts). Mean time between hospital admis-
sion and surgery was 2h (15min to 6 days). ICU mortality was 19.2% (due to brain injury, sepsis and
fat embolism), with no further hospital or 30-day deaths. Expected hospital mortality based on SAPS
II was 24.7% (mean SAPS II - 40) and 27% based on Pm(04) TARN. Twelve pts presented with lethal
triad. Compared to pts without lethal triad they had higher ISS (40 vs 34, p<0.05) and SAPS II (50 vs
40, p<0.05), needed significantly more blood products and mean time from admission to surgery was
1.3h (p<0.05). ICU mortality was higher (42%, p<0.05), as predicted by SAPS and Pm(04) TARN.

CONCLUSION. Surgical abdominal injury is not very frequent in our politrauma pts. It is associated
with other injuries and with high probability of death. Our group had a high level of injury (ISS-34)
and important organic dysfunction (SAPSII-40). With a multidisciplinary approach (surgeon and in-
tensivist) we had fewer deaths than predicted by the scores in the general group, and no difference in
the lethal triad group.

REFERENCE(S). 1. Keel M et al:Damage Control in Severely Injured Patients Why, When, and
How? EurJTrauma 2005;31:212–21.

1148
EPIDURAL ANALGESIA FOR ELEVATED INTRAABDOMINAL PRESSURE

Hakobyan R V1

1Intensive Care, Chair of Intensive Care, Yerevan State Medical University, Yerevan, Armenia

INTRODUCTION. Surgical decompression being life saving in severe intraabdominal hypertension
(IAH) also involves subsequent management of an open abdomen. Therefore, it cannot be recom-
mended for all cases of IAH. This dictates the need of alternatives to surgical decompression. Ab-
dominal pain relief may hypothetically decrease secondary muscle spasm and increase the compliance
of anterior abdominal wall hence decreasing intraabdominal pressure (IAP). To check this hypothesis
we investigated effect of epidural analgesia upon IAP in surgical patients with moderate IAH. To our
knowledge this is the first report of such a treatment.

METHODS. In a prospective double blinded study we investigated 26 postoperative critically ill surgi-
cal patients with IAH, who received postoperative epidural analgesia. IAH defined as IAP>12mmHg
or abdominal perfusion pressure (APP)<60mmHg recorded by a minimum of 3 measurements con-
ducted 6 hours apart. Exclusion criteria included common contraindications to epidural analgesia.
Epidural catheterization was performed at Th8- Th10. After test dose of 60 mg lidocaine with 15 mcg
epinephrine and correct positioning of the catheter patients received ropivacaine 0.2%10 ml, which was
followed by its continuous infusion at 5 ml/h for maximum 96 hours. IAP was measured transvesically
after instillation of 50 ml saline every 6 hours during the whole ICU stay and immediately before and
1 hour after initiation of epidural analgesia. Mean arterial pressure (MAP) was measured invasively.
APP was calculated for each IAP measurement as APP=MAP-IAP.

RESULTS. Dates presented as Mean±SD. Repeated measures ANOVA showed significant within
subject differences in repeated measurements of IAP (p<0.0001) and APP (p=0.005) for the whole
period of epidural analgesia, but failed to show significant differences for repeated measurements
of MAP (p=0.154). Banferoni multiple comparison procedure showed following significant differ-
ences:IAP0>IAP1h>IAP1d>IAP2d (17.40±2.36 >12.20±1.68>10.80±1.03>7.20±2.44; p<0.005
for all); MAP1h<MAP1d (p=0.002); APP1h<APP1d (p=0.002). All other comparisons revealed in-
significant results. Indexes 0.1h, 1d and 2d indicate values measured immediately before and 1 hour,
1day, 2days after epidural analgesia has started.

CONCLUSION. Continuous thoracic epidural analgesia decreases IAP without hemodynamic com-
promise which can increase APP in critically ill postoperative patients with IAH.
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INCIDENCE AND EPIDEMIOLOGY OF INTRA-ABDOMINAL HYPERTENSION IN
HIGH-RISK ICU PATIENTS

Duarte P A D1, Jorge A C1, Toso L C1, Nomellini R1, Toyama G1, Marinho A O1, Luiz A A1,
Bredt Jr G L1, Bredt C S O1, Westphalen A P2, Rodrigues R G2, Faria A C2, Bailak M3, Bailak L P4

1General ICU, 2Dept of Surgery, 3Emergency Dept, Hospital Universitário do Oeste do Paraná,
Cascavel, 4Medicine School, Universidade do Sul de Santa Catarina, Tubarão - SC, Brazil

INTRODUCTION. Intra-Abdominal Hypertension is an important and very common entity that af-
fects ICU patients, mainly pos-abdominal surgical and trauma patients. Its presence generate worse
prognosis due to respiratory complications, cardiac depression and gut ischemia. OBJECTIVES: To
study the incidence and epidemiological aspects of Intra-Abdominal Hypertension (IAH) in the first
72 hours of admission of high-risk patients in a general ICU.

METHODS. Intra-Abdominal Pressure (IAP) was measured by intra-vesical (bladder) pressure. IAP
was measured 6 times a day during 72 hours or until to patient discharge or death. It was defined as
high-risk patients: Politrauma (with or without abdominal trauma) (PT), Acute Abdomen (AA) and
Post - intra-abdominal operations (PO). This was a cohort study made at general ICU of the University
Hospital during three months. It was made analysis with descriptive statistics, and comparison with
univariated analysis of variance (anova), with T-test.

RESULTS. 22 consecutive high-risk adult patients were studied (54.5% male). Average age was 40.9
years (18-69). Etiologies: 59.1% (13/22) PT, 36.4% (8/22) PO, and 4.5% (1/22) AA. Incidence of IAH
(IAP > 10 mmHg) was 68.2% (15/22), with 13.3% of these patients (02/15) developing Abdominal
Compartimental Syndrome (ACS), defined as IAP > 20 mmHg. Among the groups, incidence of IAH
was 69.5% in PT, 100% in AA and 62.5% in PO. There was no difference in APACHE II (16.8 x 15.0,
p=0.48). Mortality was 53.3% x 28.5% of non-IAH (p=0.26, RR=1.87). Mortality of ACS patients was
100%, versus 40% of remainder group (p=0.19 ; RR=2.5).

CONCLUSION. Incidence of IAH at high-risk ICU patients is extremely high, with a high mortality
(mainly when there is ACS), and it may be routinely investigated to detection and management.

1150
BENEFIT OF AGGRESSIVE ICU INTERVENTION IN THE OUTCOME OF SEVERE
SEPSIS IN SECUNDARY PERITONITIS

Lacerda A P1, Figueiredo N2, Rodrigues T3, Maio R2, Costa P2, França C1

1Intensive Medicine, 2Surgery III, H. Santa Maria, 3Biomathematic Laboratory, University of Lisbon
Medical School, Lisboa, Portugal

INTRODUCTION. Generalized peritonitis resulting from intra-abdominal infections remains associ-
ated with an unacceptable high mortality, particularly when severe Sepsis (sS) develops. The aim of
this study was to evaluate Mannheim peritonitis index (MPI) and Simplified acute physiology score
II (SAPS II) in ICU pts with sS following secondary peritonitis (2ndP), and to relate their predicted
hospital mortalities (pM) with ICU and hospital outcomes.

METHODS. Twenty-three consecutive pts (14 M, 9 F; median age 70 [24 – 85]) who presented to the
ICU with 2ndP and sS, from January 1st 04 to June 30th 05 were included in this prospective analytical
study. MPI and SAPS II (at 24h) were used to calculate a prognostic score for each pt, and pts were
divided into two categories of severity as GI = 21<MPI<29 (high risk) and GII = MPI>29 (very high
risk). Fisher’s Exact test was used to assess any significant association between scores and outcomes.

RESULTS. GI: n=7 (5M, 2F), median age – 62 [31-75]; ICU stay – 7 [5-14] days; septic shock – 6/7;
use of vasopressors – 36h [24h-192h]; multiple organ dysfunction syndrome – 7/7; 2ndP >24h – 4/7.
GII: n=16 (9M, 7F), median age – 74 [24-85]; ICU stay – 9 [1-17]; septic shock – 12/16; use of vaso-
pressors – 79h [8h-336h]; multiple organ dysfunction syndrome – 16/16; 2ndP >24h – 15/16. Global
hospital mortality rate for GII was 56.3%, similar to the predicted one by medium MPI (57.3%), while
for GI it was 0. Medium SAPS II predicted mortalities were higher in both groups: GI – 57.5%; GII –
82.6%. Fisher’s Exact test didn’t show a significant association between mortality and increasing MPI
score (p=0.052) according to ICU/hospital lower mortality and, considering SAPS II>56 (pM>60%)
it showed a significant association (p=0.018) (α=5%).

CONCLUSION. 1) MPI score seems to be an objective way to predict the outcome of pts with 2ndP
and sS, particularly in the very high-risk pts. 2) ICU multidisciplinary aggressive approach to these
high and very high risk subsets of 2ndP pts with sS is strongly recommended as it can decrease other
systems’ repercussions and ICU and hospital mortality. 3) Sample increase is needed to confirm these
data.

REFERENCE(S). Qureshi A M et al. Predictive power of Mannheim Peritonitis Index. JCPSP 2005;
15(11): 693-696.
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INTRAABDOMINAL PRESSURE IN ACUTE PANCREATITIS: A DETERMINANT FACTOR
IN THE THERAPEUTIC MANAGEMENT?

Martinez Melgar J L1, Piñeiro Sande N1, Alemparte Pardavila E1, Martinez Alarcon M2, Rodriguez
Garcia J C3, Moreno Lopez E4

1Intensive Care Unit, 2General Surgery, 3Internal Medicine, 4Anesthesiology, Hospital Montecelo, Pon-
tevedra, Spain

INTRODUCTION. Our aim is to evaluate if high intraabdominal pressure (HIP) in patients with se-
vere acute pancreatitis (SAP) admitted to the Intensive Care Unit (ICU), could determine an early
therapeutic approach which might contribute to improve survival rates in these patients.

METHODS. A retrospective and descriptive study was carried out between January 2003 and March
2004 on patients diagnosed of HIP who were admitted to our unit within the first 72 hours. We con-
sidered the necessary admittance to the ICU as any organ malfunction according to Sequential Organ
Failure Assessment (SOFA) criteria. Daily evaluations of the intraabdominal pressure were carried out
on all patients (intrabladder pressure method). When this value exceeded 25 cm H2O, besides one or
more organ failure, we proceeded to a decompressive laparatomy (DL), following the evolution and
prognosis of these patients according to this new variable.

RESULTS. From a total of 120 patients admitted to our hospital with acute pancreatitis, 12 patients (11
males and 1 female), aged between 16 and 81, had to be taken into our unit. Admittance criteria were
hypoxemia in 9 patients (75%), olyguria in 7 (58%), haemodynamic instability in 5 patients (41.5%),
conciousness level alterations in 2 (16.5%). Eight patients (67%) had MODS and ten (83%) had HIP.
Two patients died before the DL, while from the group of ten remaining patients, 3 died within 30 days
after the surgery. All of them had some type of decompressive device. Seven of the twelve patients
(58%) admitted to the ICU with SAP survived and the survival rate for those who underwent a DL was
70%.

CONCLUSION. According to our series, patients with SAP admitted to the ICU with some type of
organ failure and HIP (values above 25 cm H2O) would be benefitted by decompressive laparatomy
whether pancreatic tissue might be infected or not.

Grant acknowledgement. SERGAS
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REMIFENTANIL OR MORPHINE IN CRITICAL CARE UNIT WITH PREVENTION OF
NARCOTIC INDUCED HYPERALGESIA

Meurant F1

1Intensive care unit, Kirchberg hospital, luxembourg, Luxembourg

INTRODUCTION. The author hypothesized that efficacity of a Remifentanil-based regimen (R) with
prevention of Narcotic Induced Hyperalgesia (NIH) by Magnesium Sulphate (MS), Ketamine (K) or
Clonidine (C) was greater than that of a morphine- based regimen (M) in a Critical Care Unit (CCU).

METHODS. One hundred critically ill patients (Simplified Acute Physiology Score :18+/-8) were ran-
domly allocated to receive a blinded infusion of either R at a rate of 0.15 µ/kg/min (+/- 0.10 µ/kg/min)
(G1:n=50) or M at a rate of 0.01 mg/kg/h (+/- 0.06 mg/kg/h) (G2:n=50). The opioid infusion was
titrated to achieve optimal sedation as defined by a Sedation Agitation Scale (SAS) of 4 (1). NIH in
G1 was realised by infusion of MS (0.008mg/kg/h), K (0 to 8 µ/kg/min) or C (0 to 0.01 µ/kg/min)
depending on hemodynamic stability. A tramadol open-label infusion (T= 0.25 mg/kg/h) was started if
additional analgesia was required to keep the Analogic Visual Scale (AVC) <4. Sedation was performed
in all patients with a propofol infusion (0 to 6 mg/kg/min). For statistical analysis a Shapiro-Wilk test,
Wilcox and a Student T-test were used.

RESULTS. The mean percentage hours of sedation wasn’t significantly longer in G1 (76.8 +/- 22.2
min = 3.2 days) than in G2 (72.5 +/- 14.5min). The mean durations of mechanical ventilation were
comparable in both groups (76 +/- 14 h). Extubation time were significantly longer in G2 (10.1 +/- 2.4
h) than in G1 (0.9 +/- 0.6 h) (p<0.001). Total mean hospitalisation time in CCU was reduced by 30+/-6
hours in G1 compare to G2 (p<0.005). R mean infusion rate was 0.12 +/- 0.9 µ/kg/min, whereas M
mean infusion rate was 0.05 +/- 0.01 mg/kg/h. 42 subjects in G2 versus 10 of 50 in G1 required T
(p<0.001). AVS at the end of CCU stay was for G1:1+/-1 and for G2 :2+/-1 (p<0.05). The incidence
of vomiting was significantly higher in G2 (38%) than in G1 (5%) (p<0.001). Ileus occurred in 58% in
G2 compared to 19% in G1 (p<0.001) with an enteral feeding delay in G2 of 1.5+/-0.5 days instead of
0.6+/-0.4 days in G1 (p<0.002).

CONCLUSION. Remifentanyl-based regimen with NIH prevention allowed a more rapid emergence
from sedation, less ileus, earlier extubation with enteral feeding possibilities and reduction in narcotics
demands diminishing sofar CCU stay and cost.

REFERENCE(S). 1 RR, Picard J T, Fraser G L. Prospective evaluation of the sedation-agitation scale
for adult critically ill patients. Crit Care Med 1999;27:1325-9.
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ROLE OF GABAPENTIN IN BURN PATIENTS

Predescu O1, Ward L1, Smith T1

1Anaesthesia, Sunnybrook Health Science Centre, Toronto, Canada

INTRODUCTION. Gabapentin is an anticonvulsant drug proven to be effective in neuropathic pain.
Experimental and clinical studies demonstrate antihyperalgesic effects of gabapentin in models involv-
ing peripheral and central sensitization which apperars in burned patients. This study examines the
changes in opioid use after the initiation of gabapentin therapy in burned patients.

METHODS. Case-control study
We analysed data from 2 statistically comparable patients groups, admitted at our institution in a 2
years period, 2003- 2004. Group I represents the patients with standard pain treatment, whereas group
II is represented by the patients with gabapentin added as adjuvant pain killer. A gabapentin starting
dose of 400 mg tid was administred, up to a highest dose of 800 mg tid as needed by the 83 patients
representing group II.
We compared the 2 groups in terms of total morphine or narcotic equivalent use, the total dose of
adjuvants and the total dose of sedative medication per day for obtaining the same pain report at rest
and movement on VAS. Opioid adverse reactions like GI dysfunction and urinary retention were also
monitored. Appearance and intensity of neuropatic pain was also in our attention.

RESULTS. There is an evident reduction of 45% in opioid use once the gabapentin was initiated, con-
sistent with the decrease in the pain numbers on VAS. The vomiting events and urinary retention were
reduced with gabapentin. The chronic neuropatic pain seems to be less intense.

CONCLUSION. This is an initial description of the role of gabapentin as a very good adjuvant in the
treatment of acute and chronic pain experienced by the burned patients.

REFERENCE(S). 1. Acta Aneasthesiol Scand 2004; 48: 1130-1136.
2. N Engl J Med 352; 13: 1324-1334.
3. Clinical Therapeutics 25; 11: 2809-2821.
4. Cell. Mol. Life Sci. 60(2003) 742-750.
5. Anesthesiology 97(3). Sept 2002.537-539.

1154
DUNBAR SYNDROME. A CASE REPORT

Páramo J M1, Ristow A V2, Filho Á C1, Bernardo M2

1ICU, 2Centervasc, Clinica Sorocaba, Rio de Janeiro, Brazil

INTRODUCTION. Median arcuate ligament syndrome is a rare cause of chronic mesenteric ischemia.
First description of this syndrome was in 1965 by Dunbar. Although medical technology advanced in
last years, this syndrome’s diagnosis represents a challenge and little is known about better therapeutic
modalities.

METHODS. Descriptive report of a Dunbar Syndrome case, with chronic abdominal pain over six
years.

RESULTS. 64 years old man with abdominal pain over six years. The pain was epigastric, irradiated to
dorsum. It appears over 20 minutes after meals, accompanied by vomit and dizziness. Weight loss was
reported over symptoms period. Previous history of hypercholesterolemia, tobacco use and chronic gas-
tritis. Previously submitted to cholecystectomy. No regular medication was taken. Abdominal arterial
Doppler was normal. Patient was submitted to an aortography which showed critical stenosis of celiac
trunk. It was indicated laparotomy, that evidenced extrinsic compression of celiac trunk by median
arcuate ligament in an anomalous position. It was made section of ligament, followed by balloon an-
gioplasty of celiac trunk. After these, normal pulsatility of celiac trunk was achieved. In post-operative
period patient presented two episodes of abdominal distension, which spontaneously reverted. This
abdominal distension was attributed to be caused by gut reperfusion. Another arteriography was done
and showed normal patency of celiac trunk. Hospital discharge occurred at day 8 after surgery, with
total symptoms remission.

CONCLUSION. This syndrome is very rare, but with systemic commitment, and potentially deleteri-
ous. In experienced surgery team hands it is easily corrected. This syndrome always must be thought
in a patient with symptoms of chronic mesenteric angina, without main risk factors to atherosclerosis.

REFERENCE(S). 1. Dunbar syndrome: apropos of a case (review of the literature) Ann Ital Chir.
1998 Sep-Oct;69(5):661-3.
2. An unusual association: Jaffe-Linchtenstein syndrome, arcuate ligament syndrome and hepatic ade-
noma Minerva Chir. 1996 Mar;51(3):167-9. Italian.

1155
PATIENT POSITIONING; DOES IT AFFECT INTRA-ABDOMINAL PRESSURE MEA-
SUREMENTS IN CHILDREN?

Ejike J C1

1Pediatrics, Loma Linda University Children’s Hospital, Loma Linda, United States

INTRODUCTION. The bladder method has been validated as an accurate measure for intra-
abdominal pressure (IAP) monitoring. Routine patient care factors such as positioning may potentially
affect the accuracy of measurement but have not been systematically studied. We compared the
IAP when nursing a patient with the head of the bed elevated at zero to ten degrees compared
with measurements taken at 30 degrees. We hypothesized that IAPs would be higher at 30 degrees
compared to 0-10 degrees.

METHODS. Pediatric patients admitted to a pediatric intensive care unit who were mechanically ven-
tilated and had urethral catheters were consented and enrolled in this IRB approved study. We excluded
patients with abdominal distention, abdominal surgery or any suspicion of abdominal compartment
syndrome. Mean optimal volumes for each individual were instilled in the bladder for IAP measure-
ments. Measurements were taken with the head of the bed at 0-10 degrees and at 30 degrees every 6
hours over a 24-hour period or until the patient was extubated. Mean, standard deviation and paired
t-tests were used for statistical analysis.

RESULTS. 64 patients (32 females, 32 males) with a median age of 2 years (range 4 days - 18 years)
were studied. 237 paired observations were analyzed.

TABLE 1.
IAP measured with the head of the bed at 0-10 degrees compared to 30 degrees

IAP (mmHg)
at 0-10◦

(Mean ± std dev.)

IAP (mmHg)
at 30◦

(Mean ± std dev.)

Diff. in IAP
(mmHg)
(Mean ± std dev.)

P-value

1st readings 8.2 ± 5.7 10.3 ± 5.7 2.1 ± 2.6 <0.001
2nd readings 8.9 ± 5.9 10.7 ± 5.1 1.8 ± 2.3 <0.001
3rd readings 8.6 ± 4.6 11.1 ± 4.8 2.5 ± 1.8 <0.001
4th readings 8.6 ± 5.3 10.7 ± 5.7 2.1 ± 2.5 <0.001

CONCLUSION. IAP measurements taken with the head of the bed at 30 degrees are greater by 2.1 ±
2.3 mmHg than those taken at 0-10 degrees. It is important to note that the position of the patient may
affect IAP measurements and should be taken into consideration when interpreting elevations in IAP.

REFERENCE(S). Ejike, J. C., Mathur, M. Optimal bladder volumes for intra-abdominal pressure
measurements in small children. Crit Care Med 2005; 33(12) (suppl) Research Citation G, A92.

Grant acknowledgement. Supported in part by a grant from WolfeTory Medical, Inc.
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A STANDARD VOLUME PROVIDES ACCURATE INTRA-ABDOMINAL PRESSURE MEA-
SUREMENTS IN CHILDREN

Ejike J C1, Mathur M1

1Pediatrics, Loma Linda University Children’s Hospital, Loma Linda, United States

INTRODUCTION. Current standards for measuring intra-abdominal pressure (IAP) by the vesical
method in adults uses 50mL of 0.9% normal saline instilled in the bladder. In children only one study
determined that using 1ml/kg in children <10kg will give accurate values and normal IAP values are
not known. We sought to determine the optimal volumes for IAP measurements in children of vary-
ing sizes and the normal IAP in critically ill children. We hypothesized that volumes for accurate IAP
measurements by the vesical method in children are less than 50mL.

METHODS. We studied 70 children (<18yr) admitted to a pediatric intensive care unit on mechanical
ventilation. Patients with recent abdominal surgery, or suspicion of abdominal compartment syndrome
were excluded. Graduated volumes of 0.9% normal saline in increments of 3mL up to 50mL were
instilled in the bladder. IAP measurements were taken with each instillation. A pressure–volume curve
was generated and the mean volume of the pressure plateau was taken as the mean optimal volume and
the volume at the beginning of the plateau was taken as the minimal optimal volume for each patient.
The data was analyzed by stratification of patients (groups A-E) according to weights 0-10kg (group
A), >10-20kg (group B), >20-30kg (group C), >30-40kg (group D) and >40kg (group E). Mean and
standard deviation was used for statistical analysis.

RESULTS. As shown in table 1.

TABLE 1.
n Weight

(kg)
Mean IAP
(mmHg)

Mean
Optimal Vol
(mL)

Min
Optimal Vol
(mL)

A (0 -10kg) 28 5.9 ± 2.3 6.6 ± 2.7 13.1 ± 4.8 4.6 ± 3.1
B (>10 - 20kg) 21 13.9 ± 2.6 6.8 ± 5.1 20.7 ± 5.0 3.7 ± 2.0
C (>20 - 30kg) 9 25.6 ± 3.9 7.5 ± 2.5 22.4 ± 7.9 5.7 ± 3.3
D (>30 - 40kg) 9 34.5 ± 3.6 9.8 ± 6.5 21.5 ± 5.8 4.1 ± 2.8
E (>40kg) 3 53 ± 14.8 8.4 ± 5.4 24.3 ± 2.0 2.0 ± 1.7

CONCLUSION. Mean optimal volumes needed for accurate IAP measurements were consistently less
than 50mL but varied with patient weight. As little as 4-6 mL provided accurate readings irrespective
of patient weight. We therefore recommend a standard volume of 5mL be used in all children.

Grant acknowledgement. Support funded partly by WolfeTory, Inc.
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OPEN-HEART SURGERY FOR CHILDREN WITH SINGLE KIDNEY AND CONGENITAL
HEART DISEASE: RISKS AND OUTCOME

Abou El-ella R S1, Kabbani M1, Najm H K1, Khan S1, Godman M1

1Cardiac Sciences, King Fahad National Guard Hospital, Riyadh, Saudi Arabia

INTRODUCTION. Acute renal failure is a frequently reported complication after open heart surgery
in children which affects their postoperative morbidity and mortality. However in the presence of sin-
gle kidney, the incidence, risk of acute renal failure and outcome of cardiac surgery, are not known.
In this study we aim to investigate the outcome of children with single functioning kidney requiring
open-heart surgery to repair congenital heart disease.

METHODS. Eight children with single functioning kidney underwent open-heart surgery from Jan-
uary 2003 to December 2005. Demographic data, pre-operative, operative and postoperative data that
reflects renal function as well as intensive care management were documented. The diagnosis of sin-
gle kidney was established in all patients by ultrasound, and in addition by scintigraphy with Tc-99m
dimercaptosuccinic acid (DMSA) in three patients. We evaluated preoperative and postoperative renal
function parameters (Blood urea nitrogen (BUN), creatinine, & urine output).

RESULTS. The range and median age and weight were 0.3-95.5 month (5.35 m) and 1.9-24 kg (3.4
kg). Pre-operatively, average BUN and creatinine levels were (4.1 mmol/l ± 1.9 SD) and (58 umol/l
± 8.9 SD) respectively, with average urine output of (3.9 cc/kg/h ± 2.2). The mean total bypass time
and cross clamp time were (77.1 minutes) and (47.2 minutes) respectively. On the other hand, postop-
eratively the peak average levels of BUN and creatinine were (8.9 mmol/l ± 4.7), and (79 umol/l ±
29.4). Post-operatively two patients (25%) developed acute renal failure, but only one of them (12.5%)
required peritoneal dialysis for five days. This patient had the lowest age (9-days) and weight (1.9 kg),
and he underwent preoperative cardiac catheterization with angiography for Ballon atrial septostomy.
The mean ICU stay duration was (14-days), with mean total hospital stay of (19-days).

CONCLUSION. 1) Open cardiac surgery on bypass can be performed safely for patients with single
kidney in the presence of normal kidney function. 2) Most patients do well with conservative manage-
ment. 3) Renal replacement therapy may be needed to support kidney function temporarily after bypass
surgery in small number of cases.

REFERENCE(S). Chan K L, Peritoneal dialysis after surgery for congenital heart disease in infants
and young children. Ann Thorac Surg.2003 Nov;76(5):1443-9.

Grant acknowledgement. Cardiac Sciences Department, King Fahad National Guard Hospital

1158
GRAM NEGATIVE RODS AND HOSPITAL-ACQUIRED SYSTEMIC INFECTIONS IN A
PEDIATRIC INTENSIVE CARE UNIT

Ben Jaballah N1, Bouziri A1, Hamdi A1, Mnif K1, Khaldi A1, Belhadj S1

1Pediatric intensive care, Children’s Hospital of Tunis, Tunis, Tunisia

INTRODUCTION. Gram negative rods are major pathogens of hospital-acquired systemic infections
in developing countries and an important cause of substantial morbidity and mortality. The objective
of this study was to determine the participation of Gram negative rods in nosocomial systemic infec-
tions in the pediatric intensive care unit (PICU) of the Children’s Hospital of Tunis and to describe the
epidemiology of systemic infections related to these pathogens.

METHODS. From january 2004 to december 2005, a prospective surveillance study of nosocomial
systemic infections (bloodstream infection and clinical sepsis) was performed in the PICU. All patients
who remained in the PICU for more than 48 h were included. Centers for Disease Control and Preven-
tion criteria were applied for the diagnosis. Nosocomial systemic infections rates were calculated as a
density incidence rate (per 1000 patient-days). Catheter utilisation ratio was defined as central venous
catheter days / length of stay at onset date of nosocomial systemic infections.

RESULTS. During the study period, 652 patients (mean age = 5.6 ± 20.6 months), were hospital-
ized for more than 48 h, representing a total of 5876 patient days with an average length of stay of
9 ± 10.2 days. The patient population included 69.4% neonates. Of all, 46 nosocomial systemic in-
fections occured in 44 patients (8.1/1000 patient days). Twenty patients had a total of 22 nosocomial
systemic infections related to Gram negative rods, witch accounted for 47.8% of nosocomial systemic
infections in our PICU. Incidence rate was 3.7 per 1000 patient-days. The mean time of onset of these
infections was 6.7 ± 2.5 days. The infection rate in neonates was 3.5/1000 patient days and in older
children 4.3/1000 patient days. 37% of infected patients had previous fecal colonization by multiple
drug–resistant gram-negative bacteria. Twelve infections (54.5%) occured in patients with central in-
travascular device. Central venous catheter associated infection rate was 6.4 per 1000 catheter days.
The most frequently isolated pathogens was extended-spectrum beta-lactamases-producing Klebsiella
pneumoniae (36.4%), followed by Pseudomonas aeruginosa (18.2%). The PICU crude mortality rate
of infected patients was 55% (versus 6.5% in non infected patients; p<0.0001). A univariate analysis
showed that catheter utilisation ratio (p=0.01) was associated with nosocomial Gram negative systemic
infections.

CONCLUSION. Nosocomial systemic infections related to Gram negative rods were the major type of
nosocomial systemic infections in our unit and had an incidence rate of 3.7 per 1000 patient-days. The
majority of them resulted from extended-spectrum beta-lactamases-producing Klebsiella pneumoniae.

1159
FLUOROSCOPIC JEJUNAL FEEDING TUBE PLACEMENT

Welpe P1, Vanek P2, Kleger G R1, Frutiger A2

1Medical ICU, Kantonsspital St. Gallen, St. Gallen, 2Interdisciplinary ICU, Kantonsspital Graubünden,
Chur, Switzerland

INTRODUCTION. Enteral feeding is generally preferred over parenteral nutrition in critically ill pa-
tients. However nutrition by a naso-gastric feeding tube may be hampered by problems like gastric
retention and bronchoaspiration. Instead, jejunal tube feeding has been shown to reduce gastric regur-
gitation and probably the rate of nosocomial pneumonia. Also, it is safe in severe acute pancreatitis,
where gastric stimulation needs to be avoided. Blind, endoscopic and fluoroscopic jejunal tube place-
ment techniques have been proposed. We addressed the question whether the fluoroscopic technique at
the bedside is feasable and safe.

METHODS. Prospective observational study of jejunal tube placement procedures in critically ill pa-
tients. The feeding tubes (Trelumina®, Fresenius) were introduced by the ICU-staff at the bedside
under fluoroscopic guidance. No prokinetic drugs were given. The correct jejunal position was doc-
umented by the application of a radiopaque contrast medium through the tube. After confirmation of
correct position enteral tube feeding was immediately started.

RESULTS. 33 jejunal tubes were inserted in 26 patients (19 male, 7 female; age 58 ± 16.3). The
indications were gastroparesis (23), pancreatitis (8) and recurrent aspirations (2). 2/3 of the patients
were mechanically ventilated. The duration of the insertion procedure was median 20 minutes (min
6, max 125 min). The time from the decision to place the tube until the start of enteral feeding was
median 117 minutes (min 26, max 402 min). The success rate was 94% (31/33). In the 2 unsuccessful
cases a gastroenterlogist had to place the tubes endoscopically. The most frequent problem delaying
the procedure was a difficult pyloric passage (14/33). There was no association between the specific in-
dication, especially pancreatitis and introduction difficulties (p=0.733, Fisher exact). Further, here was
no correlation between time to nutrition start and nursing workload (R=0.14, p=0.49). We observed no
adverse events.

CONCLUSION. Fluoroscopic placement of a jejunal feeding tube at the bedside is fast, safe and has
a high success rate when performed by well-trained ICU staff. It makes the ICU team more self suf-
ficient when enteral nutrition in critical patients needs to be started and no gastroenterology service is
available around the clock.

1160
CONTINUOUS NON-INVASIVE BLOOD PRESSURE MONITORING IN CRITICALLY ILL
CHILDREN

Hofhuizen C M1, Lemson J1, Schraa O2, Settels J J2, Van de Sant-van Alst L N M1, Van der Hoeven J G1

1Intensive Care Medicine, Radboud University Nijmegen Medical Centre, Nijmegen, 2, BMEYE, Am-
sterdam, Netherlands

INTRODUCTION. Finapres technology measures blood pressure in a continuous non-invasive way
using a finger cuff. This technique has been studied extensively in adults and has proven to be accurate
[1]. Recently, cuffs have been developed especially designed for a paediatric population. The aim of
this study was to determine the accuracy of this prototype blood pressure monitor (PFINAP) in chil-
dren with respect to the commonly used oscillometry (NIBP). Therefore we compared them both to
intra-arterial blood pressure measurement (IAP).

METHODS. We studied 16 mechanically ventilated children at our paediatric intensive care unit. Me-
dian age was 6 months (range 8 days-9 years) and median body weight 4 kg (3-15 kg). We recorded
PFINAP and IAP simultaneously for 10 minutes with a 200 Hz sample rate and concurrently performed
2 NIBP measurements on each arm.

RESULTS. 97% of our attempts to obtain PFINAP succeeded and 98% of the NIBP measurements was
successful which resulted in 60 paired measurements. The mean value of IAP was 60 mmHg (range
45-104 mmHg) for mean arterial pressure (MAP). The bias between PFINAP and IAP MAP was -10.3
mm Hg (SD 5.3) whereas the bias between NIBP and IAP was ±3.7 mm Hg (SD 6.5). Figure 1 depicts
the Bland Altman analysis for the two comparisons.

CONCLUSION. The bias of Finapres technology in children is still too large for clinical application.
However, precision of PFINAP is smaller than the widely used NIBP. In adults accuracy and precision
strongly improved after reconstruction of finger blood pressure [2]. A similar software adjustment for
children is under construction and after implementation clinical use could be feasible.

REFERENCE(S). 1. J Hum Hypertens.1998;12:403-9. 2. Circulation.1996;94:1870-5.
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BACTERIMIA AFTER CARDIAC SURGERY IN INFANTS AND CHILDREN: INCIDENCE
AND OUTCOME

Abou El-ella R S1, Ismail S1, Kabbani M1, Najm H1, Stephenes G1

1Cardiad Sciences, King Fahad National Guard Hospital, Riyadh, Saudi Arabia

INTRODUCTION. The postoperative course for pediatric cardiac patients is highly affecting their
outcome. We aim to determine the incidence, and outcome of bacterimia in our pediatric cardiac inten-
sive care unit (PCICU), and to detect the common organisms causing bacterimia postoperatively.

METHODS. Seven hundred and fifty eight patients underwent cardiac surgery between January 2002
and December 2005. Fourteen (14) patients (1.85%) were identified to have positive blood cultures af-
ter cardiac surgery, during their PCICU stay. Demographic, pre-operative, operative and postoperative
data that are relevant to bacterimia, as well as intensive care management were collected.

RESULTS. The (14) patients were 8-males and 6-females. The median and range age and weight at
time of cardiac surgery was 4 weeks (4-164 w) and 3.05 kg (1.7-12.2 kg) respectively. Ten patients
(71.4%) had preoperative PCICU admission. The patients underwent different surgeries, 4 (28.6%)
arterial switch, 2 (14.3%) coarctation repair, 2 (14.3%) BT shunt, 1 (7.1%) pulmonary valvotomy, 1
(7.1%) total anomalous pulmonary venous repair, 1 (7.1%) Norwood stage I, 1 (7.1%) VSD repair,
and 1 (7.1%) division of origin of left subclavian. The onset of bacterimia was between 4-7 days, 8-15
days, and >15 days postoperatively in 4 (28.6%), 5 (35.7%), and 5 (35.7%) patients respectively. The
commonest isolated organisms were staphylococcus species (42.9%), klebsiella pneumoniae (21.4%).
Most of the organisms were sensitive either to ceftazidime, gentamycin or vancomycin. Nine patients
(64.3%) died, 4/9 die within 1-week of infection, while 5/9 die after more than 3-weeks of infection.

CONCLUSION. The commonest causative organism in our PCICU was staphylococcus species which
is usually sensitive to ceftazidime, that is the main emperical antibiotic together with vancomycin
which we use when we suspect postoperative infection. Irrespective of that, still baterimia after cardiac
surgery carries very high mortality rate especially in young age, low weight and prolonged PCICU
stay.

1162
PERCUTANEOUS DILATATION TRACHEOSTOMY (PDT) IN PEDIATRIC PATIENTS

Savin I A1, Troitskiy A P2, Popugaev K A2, Fokin M S2, Abramov T A2, Goriachev A S2

1Neuro Critical Care, 2Neuro critical care, Burdenko Neurosurgical Institute, Moscow, Russian Feder-
ation

INTRODUCTION. The dramatic complications that may accompany the PDT in children, lead to the
necessity of the close control (thorough selection) of the indications for the procedure. One of those
considered to be the development of the bulbar palsy and swallowing disorders caused by tumors of
the brainstem. We hereby present the analysis of the experience we have, carried out PDTs in pediatric
population (5-12 years old). Modified Ciaglia technique is described.

METHODS. During the period of 2004-2005 we performed 16 PDTs for the pediatric patients who
had swallowing disorders after the removal of the brainstem tumors. PDT was performed on the 17±7
after the neurosurgical procedure.
For the sake of reducing the risk of the surgical complications we used modified version of the stan-
dard Ciaglia teqnique (MVCT), proofed to be efficient in adult population. The main features of the
MVCT included:1. Bronchoscope - an external D of the bronchoscope should not exceed 4 mm. The
endoscopy was performed discretely, no longer than 15-30 sec each time; 2. Endotracheal intubation
tube – played a part of an internal frame of the trachea throughout the puncture and insertion of the
guide wire; 3. Mild lateral compression of the trachea throughout the puncture – facilitation of the
puncture itself, reduced risk of posterior tracheal wall trauma; 4. The negative pressure in the syringe
during the whole period of puncture – allows to identify tracheal puncture as earlier as possible.

RESULTS. The duration of the PDT is 1.5-6 min in average. SaO2 and EtCO2 remained within normal
range. No early nor late surgical complications were detected. All of the 16 patients were decanulated
within 70±30 days after the PDT against a background of functional recovery of an adequate swallow-
ing.

CONCLUSION. The MVCT of the PDT can be performed in the population of pediatric patients
starting from the age of 5 years, providing that the minimal inner diameter of the intubation tube is not
less than 5-5.5mm. The other two indispensable conditions to support the safety of the procedure are
the sufficient experience of the operator and all of the necessary means and capability for the urgent
switch to the surgical tracheostomy

Grant acknowledgement. We are grateful to Kulikovskiy.

1163
SEVERE RESPIRATORY SYNCYTIAL VIRUS INFECTION IN A TUNISIAN PEDIATRIC
INTENSIVE CARE UNIT

Mnif K1, Bouziri A2, Khaldi A2, Hamdi A2, Belhadj S2, Kazdaghli K2, Ben Jaballah N2

1Pediatric intensive care, Children’s Hospital of Tunis, 2Pediatric intensive care, Children’s Hospital of
Tunis, Tunis, Tunisia

INTRODUCTION. Respiratory syncytial virus (RSV) is the most important cause of acute lower res-
piratory tract disease in infants and young childrens. The objective of this study was to describe the
epidemiology, clinical aspects and evolution of RSV infections admitted in the pediatric intensive care
unit (PICU) of Children’s Hospital of Tunis.

METHODS. All patients admitted, from January 2000 to december 2005, to the PICU who had RSV
infection and required mechanical ventilation (MV) or nasal CPAP were retrospectively analysed. Data
recorded included demographic characteristics, birth weight, gestational age at birth, prior disease,
clinical manifestations and outcome. Immunofluorescence antigen detection in the nasopharyngeal and
tracheal secretions was used for virus identification.

RESULTS. 84 patients (mean age : 66.4 ± 52.5 days), accounting for 3.6 of admissions in the PICU,
had a RSV infection. Twenty two of them (26.2%) were under 28 days of age, 12 (14.3%) had a his-
tory of premature birth (gestational age < 32 weeks) and 12 (14.3%) developed a respiratory distress at
birth. A cardiac or pulmonary coexisting disease was identified in 14 patients (16.7%) (congenital heart
disease : 8, bronchopulmonary dysplasia : 3, cystic fibrosis disease : 3). Three types of clinical man-
ifestations were identified: obstructive form (78.6%), acute respiratory distress syndrome (8.3%) and
recurrent apnea (13.1%). Eighty three childrens (98.8%) required MV. Eight of them (9.6%) required
high frequency oscillation ventilation. One patient was managed with nasal CPAP. Hyponatrémia (<125
mmol/l) was the major complication (48.8%). Multivariate logistic regression analysis, showed that
length of MV >7 days (OR = 4.7; 95% CI 1.8 – 12; p < 0.001) and a PaCO2 > 70 mmHg (OR = 3.3;
95% CI 1.6 – 4.8; p < 0.05) were independent risk factors for occurence of hyponatremia. The others
complications observed were pulmonary air leak (4.8%) and cardiac dysrhythmias (1.2%). Survival
rate was 91.7%. Average length of MV in the survivors was.

CONCLUSION. RSV infection represents 3.6% of admissions in our PICU. Young postnatal age, pre-
mature birth and underlying cardiac or pulmonary disease are risk factors for severity of this infection.
Mortality is relatively high.

1164
OXIGEN THERAPY BETWEEN GOOD AND WORSE AT VERY PREMATURE BABIES

Stamatin M1, Paduraru L1, Dumitriu C2, Iliescu R1, Bivoleanu A3, Berlea N3

1Neonatology, 2Biochemistry, University of Medicine and Pharmacy, 3NICU, “Cuza Voda” Maternity,
Iasi, Romania

INTRODUCTION. In the delivery room oxygen represents the main “drug” in neonatal resuscitation.
Thereafter, in intensive care unit it remains the principal medication administrated to the newborn.
Evaluation of oxigentherapy ”s effects at the newborn.

METHODS. Retro-prospective study on premature babies under 32 weeks gestation admitted in NICU
at “Cuza-Voda” Maternity Hospital from Iasi, between January 2003- January 2006. There were eval-
uated different types of oxygen therapy administration, incidence of bronchopulmonary dysplasia and
retinopaty of prematurity and antioxidant defense system’s potential.

RESULTS. The total births in the specified time were 20 487 babies. More there were admitted from
other centers 1020 babies. The study group enrolled 412 cases (2.7% from total live births). CPAP oxi-
gentherapy was administrated for a medium time of 10 days, IPPV with a media of 16 days, followed by
a 10 days medium duration for free flow oxygen therapy. Enzymatic systems activity with antioxidant
potential (SOD, CAT, GPx, malondialdehida, CAT/SOD ratio) was studied on 50 cases. Incidence of
pulmonary bronchodysplasia was 0.58% and retinopathy of prematurity was 13.5% - strongly related
with diminished of antioxidant system capacity: SOD significant increased compared with unasphyxi-
ated similar babies that didn’t receive oxigentherapy (p< 0.01) – depending on duration of this therapy.
Also significant increase for GPx (enzyme with even more antioxidant potential than SOD. CAT was
increased, correlated also with SOD. CAT/SOD ratio and GPx/SOD were also calculated. MAD as a
biochemical marker of peroxidation and free radical presence had increased values than control group,
and after oxygen exposure ceased, MAD has a moderate decrease (15%).

CONCLUSION. Most used therapy in neonatal resuscitation is oxygen, but in NICU this therapy
can have important risks with proved molecular substrat by dosing the antioxidant defense capacity
(increased concentration of oxygen reactive species), in correlation with clinical outcome and devel-
opment of sequels like BPD and ROP that put the patient at vital risks.
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CONTROLED LUMBAR DRAINAGE IN PEDIATRIC HEAD INJURY

Spanaki A1, Yannopoulos A1, Vasilaki E1, Fitrolaki D1, Spanaki K1, Briassoulis G1

1PICU, University Hospital of Heraklion, Heraklion, Greece

INTRODUCTION. In Traumatic Brain Injury (TBI) elevation of intracranial pressure (ICP) remains
a critical problem. The poor prognosis in survivors with sustained elevation of ICP has been well
documented.

METHODS. We report the use of external lumbar drainage in control of elevated ICP in 3 children
with TBI. All patients presented with GCS between 4-8/15 after resuscitation. Imaging studies revealed
traumatic subarachnoid haemorrhage and in one case intraventricular haemorrhage. They were conser-
vatively treated initially, and within 72 hrs of admission all three developed high intracranial pressure,
refractory to maximal medical therapy, including hyperventilation, mannitol, hyperosmotic agents, and
barbiturate coma.

RESULTS. Since no space occupying lesion was present and no diffuse oedema was apparent, lumbar
drainage was instituted, which controlled the pressure welL - the ICP varying passively with the level
of the bag. No signs of herniation were present in any of the patients. All patients made an excellent
recovery.

CONCLUSION. Since similar reports exist in the literature, we conclude that controlled external lum-
bar drainage is a safe alternative useful modality for treatment of ICP elevation after head injury in the
paediatric population, when no focal mass lesion is present. This is probably due to rise in ICP because
of CSF circulation being hindered by the presence of blood in the basal cisterns.

1166
PSYCHOLOGICAL FOLLOW-UP RESEARCH IN THE PEDIATRIC INTENSIVE CARE

Knoester H1, Bronner M B2, Bos A P1, Grootenhuis M A2, Last B F2

1Pediatric Intensive Care Unit, 2Psychosocial Department, Emma Children’s Hospital, AMC, Amster-
dam, Netherlands

INTRODUCTION. Admission to a Pediatric Intensive Care Unit (PICU) is a stressful event asso-
ciated with both psychological and physical long-term consequences. Posttraumatic Stress Disorder
(PTSD) has been frequently mentioned a psychological consequence. The purpose of this study was
to examine the prevalence of PTSD in families after an acute PICU admission and to determine the
contribution of different medical risk factors to the development of PTSD.

METHODS. From December 2002 through October 2005 we did follow-up research in the Emma’s
children’s hospital, Amsterdam. Families filled out PTSD questionnaires three months after discharge.
A total of 143 families participated in this study with 27 children older than 8 years, 140 mothers and
107 fathers.

RESULTS. Data-analysis showed that in total 9 (33.3%) of the 27 children had scores in the clinical
range (scores 3 38) meaning further treatment is indicated. From these 9 children 3 (11.1%) met the
criteria for severe PTSD (scores 3 47). For parents, the complete triad of PTSD clusters could be di-
agnosed in 15.0% (n = 21) of the mothers and 9.3% (n = 10) of the fathers. In 6 families PTSD was
diagnosed in both parents. Furthermore the analysis showed no associations between the PTSD scores
in families and the medical risk factors.

CONCLUSION. An unexpected admission to a PICU is a stressful event associated with a heightened
risk for developing PTSD in families. These results underline the importance of systematic psycholog-
ical follow-up research in the PICU. Further research is necessary to identify risk factors for PTSD in
families.

1167
EFFECTS OF MECHANICAL VENTILATION ON ANP SECRETION FOLLOWING
PAEDIATRIC CARDIOPULMONARY BYPASS

Perez-Navero J1, Ulloa E1, Ibarra I1, Velasco M J1, Frias M A1, Jaraba S1, Anton M1

1Pediatric Intensive Care Unit, Hospital Reina Sofia, Cordoba, Spain

INTRODUCTION. Mechanical ventilation induces alterations on renal function that result in both
low natriuresis and urinary output secondary to low ANP secretion in response to atrial distension.
The objectives of this study were to evaluate if intermittent positive airway pressure transmitted to
mediastinal structures may cause changes in atrial distension and ANP secretion. To study if airway
pressure transmitted to mediastinum is modified by lung compliance.

METHODS. Prospective study on 32 children with congenital cardiac disease receiving mechanical
ventilation after cardiopulmonary bypass. ANP plasmatic levels and airway and mediastinic pressures
were recorded after successive one hour periods of SIMV with 10 cm H2O PEEP, SIMV with 12 cm
H2O pressure support and finally with spontaneous ventilation. Patients were divided into two groups
according to their lung compliance (> or< 0.04 ml/cm2 H2O). Transmural pressure was calculated as
the difference between mediastinic and atrial pressure.

RESULTS. Statistic significative differences were found in ANP levels during successive periods of
ventilation. ANP plasmatic levels showed positive correlation with transmural pressure and negative
with mediastinic pressure.

CONCLUSION. The positive airway pressure transmitted to mediastinum caused decreased ANP
levels. Those patients with lower lung compliance showed less increase in mediastinic pressure and
secondarily less alteration in ANP levels.

1168
USEFULNESS OF MICRODIALYSIS IN LACTATES MONITORING IN SUBCUTANEOUS
TISSUE OF CRITICALLY ILL NEWBORNS

Maruniak-Chudek I1, Swietlinski J2

1Neonatal Intensive Care, Medical University of Silesia, Katowice, 2Neonatal Intensive CareMedical
University of Silesia, Katowice Poland, Anesthesiology and Intensive Care Department, The Children’s
Memorial Health Institute, Warszawa, Poland

INTRODUCTION. Monitoring of serum lactates concentrations is a well-established method of eval-
uation in critically ill newborns, suffering from SIRS (severe inflammatory response syndrome) and
severe sepsis. Microdialysis is a potential, method of lactates measuring in subcutaneous (SC) tissue,
less invasive than repeated blood sampling. The aim of the study was to compare lactates concentra-
tions in blood and in subcutaneous tissue.

METHODS. 25 newborns with recognized SIRS and severe infections were enrolled into the study.
The routine clinical protocol included blood sampling for blood gases, glucose and lactates analyses
every three hours during the critical, clinically instable period. Microdialysis catheter was inserted in
SC tissue of the upper leg as soon as the SIRS was recognized, and sampling of extracellular fluid was
performed every hour followed by measurement in ISCUS Analyser.

RESULTS. Serum lactates concentrations varied in a wide range (0.77 – 27.5 mmol/l), with mean val-
ues in three hours intervals varied from 2.56 to 3.79 mmol/l. Lactates assessments in SC tissue varied
from 0.5 to 25.0 mmol/l, the mean values of lactates concentrations in SC tissue were higher than in the
blood for 0.81 in average. In all analysed time points there were strong, statistically significant, posi-
tive correlations between values of lactates in SC extracellular fluid and blood (correlation coefficient
0.51-0.72).

CONCLUSION. 1. Microdialysis technique is efficient for monitoring of lactates concentrations in
severely ill neonates and as a less invasive method may replace blood sampling.
2. Higher subcutaneous lactates in comparison to blood levels should be expected in monitoring of this
group of patients.

Grant acknowledgement. This study was carried out as a part of the research project no. 2 PO5E 0144
27(0760) supported by the Polish State Committee for Scientific Research.
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CLINICAL EFFECTIVENESS OF AMBROXOL IN PREVENTION OF SEVERE LUNG
INJURY IN VERY PRETERM INFANTS

Dobryanskyy D O1, Borysiuk O P1

1Paediatrics, L’viv National Medical University, L’viv, Ukraine

INTRODUCTION. Ambroxol has been shown to exhibit antioxidant and anti-inflammatory proper-
ties that could be important in prevention of severe lung injury in preterm newborns. In a randomised
clinical study we evaluated the effectiveness of ambroxol administration in very low birth weight in-
fants with RDS treated with conventional mechanical ventilation.

METHODS. Ambroxol was administered for 5 days (30 mg/kg/day) to 25 newborns with confirmed
diagnosis of respiratory distress-syndrome (RDS). The treatment protocol of 25 infants with RDS
from the control group included only standard methods. The mean (SD) birth weight and gestational
age were 1324.41 (250.42) g versus 1340.87 (422.81) g (p>0.05) and 30.18 (2.51) wks versus 30.00
(2.32) wks (p>0.05), respectively in the infants of treatment and control groups. The severity of lung
injury was estimated based on effectiveness of oxygenation and ventilation.

RESULTS. The groups of newborns did not differ in terms of prevalence of perinatal risk factors,
initial RDS severity, and the methods of respiratory support. Exogenous surfactant was not used in
any case. The clinical course of RDS in the newborns who were treated with ambroxol differed on
more rapid achievement of optimal oxygenation and ventilation values. 18 (71%) newborns treated
with ambroxol survived versus 7 (26%) infants in the control group (p<0.05). In the treatment group
there were no cases of pulmonary haemorrhage as compared with 11 (43%) cases in the control group
(p<0.01), persistent pulmonary hypertension as compared with 8 (30%) cases (p<0.05), and patent
ductus arteriosus in comparison with 3 (13%) cases in the control group (p>0.05). The incidence of
bronchopulmonary dysplasia was about 4 times less comparing with the control group (6% versus 26%;
p>0.05). The incidences of pneumothorax and intraventricular haemorrhage were similar in the both
groups. Administration of ambroxol facilitated extubation of larger number of newborns (67% ver-
sus 45%; p>0.05). Among survived infants the total duration of respiratory support was significantly
shorter in neonates treated with ambroxol - 127.9 (42.24) hrs versus 257.02 (98.23) hrs (p<0.05).

CONCLUSION. Use of ambroxol in the treatment of preterm newborns with RDS in the absence
of exogenous surfactant may reduce the severity of lung injury and allows achieving reliably better
clinical outcomes.

1170
HOW INTENSIVE IS INTENSIVE CARE IN CASES OF ACUTE POISONING IN CHIL-
DREN?

Niewinska K I1, Sokolowski J1, Poradowska-Jeszke W2

1Chair of Emergency Medicine, Medical University in Wroclaw, 2Intensive Therapy Unit, Lower Sile-
sian Pediatric Center, Wroclaw, Poland

INTRODUCTION. Incidents of acute poisoning in paediatric population is on the increase. The aim
of our study was to establish the requirements for intensive therapy procedures in acute poisoning cases
in children and frequency of admissions to intensive care unit (ICU).

METHODS. The study was performed in Lower Silesian Paediatric Centre in Wroclaw, Poland, in
years 2000-2003. We analyzed all cases of acute poisoning admissions with respect to exposure, type
of poison, severity of symptoms and poisoning management.

RESULTS. We analyzed 799 cases of paediatric poisoning admissions. Out of the total number of
admissions for poisoning 47 patients (5.9%) required intensive treatment. The main reasons for ad-
mission to ICU were loss of consciousness and need for mechanical ventilation. Toxic agents involved
in ICU treated cases were drugs (57.4%), carbon monoxide (10.6%), toxic plants (6.4%), household
chemicals (4.3%), alcohol (4.3%). Toxic agent was not established in 17% of ICU admissions. Poison-
ing Severity Score on admission to ICU was PSS=2 (27.6%) and PSS=3 (70.2%). 18 patients (38.3%)
required endotracheal intubation and mean intubation time was 7.9 h (± 6.92 h). Mean duration of me-
chanical ventilation was 5.5 h (± 4.7 h). ICU treatment was shorter than 24 hours in 39 patients (83%).
Out of this number 25 patients (53%) did not present any signs of poisoning, 16 patients (34.1%) pre-
sented mild and 2 patients (4.3%) moderate symptoms after 24 hours of hospitalisation. After 24 hours
of ICU treatment severe symptoms of poisoning were observed in 2 (4.3%) patients. We reported 2
deaths (4.3%) in first 24 hours after admission. Intensive treatment for longer than 24 hours was neces-
sary in 8 patients (1% of poisoning cases, 17% treated in ICU). Next 2 patients, who presented severe
symptoms after 24 hours of stay in ICU, died eventually due to multiorgan failure. Mean ICU length
of stay was 1.95 day (± 0.59), and hospitalization lasted 4.40 days (± 1.79).

CONCLUSION. Most poisoning cases in children can be safely and efficiently managed without need
for long term intensive care. Less than 6% of our patients required specialized monitoring and manage-
ment in intensive therapy setting. Only 1% was treated in ICU for longer than 24 hours. Development
of well equipped emergency departments with staff trained in intensive care can reduce the number of
ICU admissions and cut off the costs of hospital treatment of acute poisonings in children.
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