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NONINVASIVE VENTILATION USEFULNESS AND EFFECTIVENESS IN H1N1 INFLUENZA A
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INTRODUCTION AND OBJECTIVES. It remains controversial the role of non invasive ventilation (NIV)

in patients with acute respiratory failure. The objective of this study was to evaluate the usefulness and

effectiveness of NIV to manage influenza A (H1N1) respiratory failure in Spanish ICUs.

METHODS. Prospective, observational, multicenter study in 144 Spanish ICUs. Data were obtained from GTEI/

SEMICYUC register (June 15 and December 31, 2009). All adult patients with influenza A (H1N1) confirmed by

rt-PCR were included and only patients treated with NIV were considered in the analysis. We evaluated the use

and failure of NIV, as well as demographic data, comorbidities and severity scores. The analysis (SPSS 18.0, Inc.

Chicago, IL) was performed using Chi square or Fisher exact tests for categorical variables and Student or Mann–

Whitney tests for continuous variables. Significant variables from univariate analysis were included in the

multivariate model (logistic regression). Differences of p \ 0.05 were considered statistically significant.

RESULTS. Among 938 patients registered in the GTEI/SEMICYUC, 632 (67.4%) had completed their ICU

admission and was the source of this analysis. Of the 449 (71%) who received mechanical ventilation, 157 (24.8%)

were treated with NIV. NIV failed in 92 patients (58.6%) and they had to be subsequently intubated (control

group = IT). Sixty-five (41.4%) patients responded to NIV (study group = NIV). The IT group had a higher

APACHE II (16.1 ± 7.3 vs. 11.9 ± 6.0, p \ 0.01) and SOFA (7.1 ± 3.8 vs. 4.2 ± 2.8 p \ 0.01) compared to the

NIV group. No significant differences in age, comorbidities and LDH levels were observed. Time from onset of

symptoms to hospitalization (4.2 vs. 4.1 days) or ICU admission (1.0 vs. 1.0 days) was similar between groups.

Shock occurred more frequently in the IT (66.1 vs. 15.6%, p \ 0.01), and they also had more quadrants affected in

the thorax X-ray (2.6 ± 1.1 vs. 1.9 ± 1.3, p \ 0.01). Pneumonia (viral and bacterial) was more frequent in the IT

(87.0% vs. 72.3%, p \ 0.05) whereas COPD exacerbation was similar (4.9 vs. 10.9%, p = 0.11). The presence of

shock (OR = 3.0 95% CI 1.61–5.69, p \ 0.01) and pneumonia (OR = 1.2 95% CI 1.01–1.58, p \ 0.05) were

independently associated with NIV failure in the multivariate analysis. Mortality was significantly higher in IT

compared to NIV (35.2 vs. 4.7%, p \ 0.01).

CONCLUSIONS. NIV is not recommended as an alternative to invasive ventilation in patients affected by

influenza A(H1N1) virus pneumonia with severe multiorganic failure or shock. In spite of this, selected

patients with mild acute respiratory failure might benefit from this alternative therapy.
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NAVA ENHANCES VENTILATORY VARIABILITY AND DIAPHRAGMATIC ACTIVITY/TIDAL
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INTRODUCTION. Neurally Adjusted Ventilatory Assist (NAVA) is a new ventilatory mode in which

ventilator settings are adjusted based on the electrical activity detected in the diaphragm (Eadi). This mode

offers significant advantages in mechanical ventilation over standard pressure support (PS) modes, since

ventilator input is determined directly from patient ventilatory demand. Therefore, it is expected that tidal

volume (Vt) under NAVA would show better correlation with Eadi compared with PS, and exhibit greater

variability due to the variability in the Eadi input to the ventilator.

OBJECTIVES. To compare tidal volume variability in PS and NAVA ventilation modes, and its correlation

with patient ventilatory demand (as characterized by maximum Eadi).

METHODS. A comparative study of patient-ventilator interaction was performed for 22 patients during standard

PS with clinician determined ventilator settings; and NAVA, with NAVA gain set to ensure the same peak airway

pressure as the total pressure obtained in PS. A 20 min continuous recording was performed in each ventilator

mode. Respiratory rate, Vt, and Eadi were recorded. Tidal volume variance and Pearson correlation coefficient

between Vt and Eadi were calculated for each patient. A periodogram was plotted for each ventilator mode and

each patient, showing spectral power as a function of frequency to assess variability.

RESULTS. Median, lower quartile and upper quartile values for Vt variance and Vt/Eadi correlation are

shown in Table 1. The NAVA cohort exhibits substantially greater correlation and variance than the PS cohort.

TABLE 1 VARIANCE AND CORRELATION FOR PS AND NAVA
Variance in Vt Correlation (Eadi vs. Vt)

PS NAVA PS NAVA

Lower quartile 793 5,218 0.0405 0.5971
Median 3,043 10,798 0.2563 0.6618
Upper quartile 5,398 23,715 0.3517 0.7618

Power spectrums for Vt and Eadi are shown in Fig. 1 (PS and NAVA) for a typical patient.
The enlarged section highlights how changes in Eadi are highly synchronized with NAVA
ventilation, but less so for PS.

Fig. 1 Power Spectrum under PS and NAVA

CONCLUSIONS. There is greater variability in tidal volume and correlation between tidal
volume and diaphragmatic electrical activity with NAVA compared to PS. These results are
consistent with the improved patient-ventilator synchrony reported in the literature.
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INTRODUCTION. With proportional-assist ventilation (PAV) the pressure delivered is
proportional to instantaneous flow and volume and to respiratory muscles pressure (Pmus).
This requires knowing the elastance and resistance of the respiratory system. PAV with load-
adjustable gain factors (PAV+) has a software which automatically measures these values.
The clinician simply adjusts a gain representing the percentage of the total pressure supported
by the ventilator. From the observed peak airway pressure (Pawpeak) and the gain set on the
ventilator it becomes possible to estimate the value of peak Pmus (Pmuspeak).

OBJECTIVES. We assessed the feasibility of targeting a Pmus estimate from Pawpeak to
adjust the gain in PAV+.

METHODS. Multicenter prospective observational study. Patients under assisted controlled
ventilation (ACV) were enrolled as soon as they triggered ventilator breaths, until extubation or
complications. Pmuspeak was calculated as =(Pawpeak - PEEP) 9 (100 - gain)/gain, and was
available on a grid at bedside. A simple gain adjustment algorithm was defined to target a Pmuspeak

between 5 and 10 cmH2O in order to keep muscle pressure-time product (PTPmus) between 50
and 150 cmH2O s min-1. Additional recommendations were available in case of hypo- or hyper-
ventilation despite a Pmuspeak in the target interval. Ventilator data were recorded every minute
and were used to calculate PTPmus after later processing. Adherence to the algorithm and patients’
outcomes were collected. Results are given as median [25th–75th percentiles].

RESULTS. 52 patients, 67 year-old [57–74] with a SAPSII of 52 [40–63], were enrolled in
five ICUs. Main causes for intubation were ARDS and septic shock. Patients spent 5
[3–7] days under ACV before inclusion. At baseline, PaO2/FiO2 ratio was 207 [173–261],
PEEP 5 [5–6] cmH2O, static compliance 36 [32–44] mL/cmH2O and resistance 14
[9–17] cmH2O/L/s. Gain at inclusion was 50 [50–60]%. Patients remained 3 [1–5] days under
PAV+. Gain was adjusted 1 [0–2] time per day, according to Pmuspeak in 85% of cases,
because of hypo- or hyper-ventilation in 10, and 5% out of the protocol. Thirty-three patients
were extubated, with a gain set at 50 [35–60]% at time of extubation. The other 19 were
switched back to ACV for clinical worsening independent of PAV+, except for one patient.
Patients spent 79 [67–85]% of the time in the PTPmus target interval.

CONCLUSIONS. For the first time the level of assistance was directly adjusted to target a
given patient’s respiratory effort. In PAV+, this method is feasible, and most often sufficient
to ventilate patients until weaning.
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INTRODUCTION. Neurally Adjusted Ventilatory Assist (NAVA) [1] is a new spontaneous-
assisted ventilatory mode which uses the diaphragmatic electrical activity (Eadi) to pilot the
ventilator. Eadi is used to initiate the ventilator’s pressurization and cycling off. Delivered
inspiratory assistance is proportional to Eadi. NAVA can improve patient-ventilator syn-
chrony [2] compared to pressure support (PS), but little is known about its effect on minute
ventilation and oxygenation.

OBJECTIVES. To compare the effects of NAVA and PS on minute ventilation and oxy-
genation and to analyze potential determinant factors for oxygenation.

METHODS. Comparison between two 20-min periods under NAVA and PS. NAVA gain
(proportionality factor between Eadi and delivered pressure) set as to obtain the same peak
pressure as in PS. FIO2 and positive end-expiratory pressure (PEEP) were the same in NAVA
and PS. Blood gas analyses were performed at the end of both recording periods. Statistical
analysis: groups were compared with paired t tests or non parametric Wilcoxon signed-rank
tests. p \ 0.05 was considered significant.

RESULTS. [Mean ± SD]: 22 patients (age 66 ± 12 year, 7 M/15F, BMI 23.4 ± 3.1 kg/m2),
8 patients with COPD. Initial settings: PS 13 ± 3 cmH2O, PEEP 7 ± 2 cmH2O, NAVA gain
2.2 ± 1.8. Minute ventilation and PaCO2 were the same with both modes (p = 0.296 and
0.848, respectively). Tidal volume was lower with NAVA (427 ± 102 vs. 477 ± 102 ml,
p \ 0.001). In contrast respiratory rate was higher with NAVA (25.6 ± 9.5 vs.
22.3 ± 8.9 cycles/min). Arterial oxygenation was improved with NAVA (PaO2 85.1 ± 28.9
vs. 75.8 ± 11.9 mmHg, p = 0.017, PaO2/FIO2 210 ± 53 vs. 195 ± 58 mmHg, p = 0.019).
Neural inspiratory time (Tin) was comparable between NAVA and PS (p = 0.566). Among
potential determinant factors for oxygenation, mean airway pressure (Pmean) was lower with
NAVA (10.6 ± 2.6 vs. 11.1 ± 2.4 cmH2O, p = 0.006), as was the pressure time product
(PTP) (6.8 ± 3.0 vs. 9.2 ± 3.5 cmH2O 9 s, p = 0.004). There were less asynchrony events
with NAVA (2.3 ± 2.0 vs. 4.4 ± 3.8, p = 0.009).Tidal volume variability was higher with
NAVA (variation coefficient: 30 ± 19.5 vs. 13.5 ± 8.6, p \ 0.001). Inspiratory time in
excess (Tiex) was lower with NAVA (56 ± 23 vs. 202 ± 200 ms, p = 0.001).

CONCLUSION. Despite lower Pmean and PTP in NAVA, arterial oxygenation was
improved compared to PS. As asynchronies may be associated with an increased work of
breathing and a higher oxygen consumption, their decrease in number with NAVA could be
an explanation for oxygenation improvement. Another explanation could be the increase in
VT variability. Further studies should now be performed to confirm the potential of NAVA in
improving arterial oxygenation and explore the underlying mechanisms.

REFERENCES. 1. Nat Med. 1999 Dec;5(12):1433–6.
2. Spahija J et al. Crit Care Med. 2010 Feb;38(2):518–26.
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IS ICU DISCHARGE TO THE WARD WITH A TRACHEOSTOMY CANNULA A
RISK FACTOR FOR MORTALITY?
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INTRODUCTION. Between 10 and 40% of patients with prolonged mechanical ventilation (MV)
undergo tracheostomy. Decannulation during the ICU stay is commonly advocated based on some
studies reporting higher mortality in cannulated patients in the ward.
OBJECTIVES. To analyze the impact of discharging patients from the ICU to the ward without
decannulation on ward survival in non-experimental conditions.
METHODS. Prospective survey of all patients admitted to 31 ICUs during a 3-month period in which
data were collected for the validation of the Sabadell Score. At ICU discharge, we recorded demo-
graphic variables, severity score, and ICU treatments, with special attention to tracheostomy. Follow-
up variables included ICU readmission and hospital survival. Statistics: Univariate and multivariate
analyses for ward mortality, with Cox proportional-hazard ratio adjusted for propensity score for ICU
decannulation.

RESULTS. We included 4,132 patients, 1996 (48%) of whom needed MV. Of these, 260 (13%) were
tracheostomized, and 59 (23%) died in the ICU. Of the 201 ICU tracheostomized survivors, 60 (30%) were
decannulated in the ICU and 141 (70%) were discharged to the ward with cannulae in place. Variables
associated with ICU decannulation [non-neurologic disease (85 vs. 64%), vasoactive drugs (90 vs. 76%),
parenteral nutrition (55 vs. 33%), acute renal failure (37 vs. 23%), and good prognosis at ICU discharge (40
vs. 18%)] were included in a ‘‘propensity score’’ model for decannulation. Crude ward mortality was
similar in decannulated and non-decannulated patients (22 vs. 23%), but after adjusting for propensity
score, vasoactive drugs, acute renal failure, and Sabadell Score, the presence of tracheostomy cannula
seemed to be a protective factor, with an odds ratio of 0.5 [0.22–0.99] (p = 0.048).

CONCLUSIONS. In hospitals with good ward performance, ICU discharge before decannulation is not a
risk factor. The possibility that it can be a protective factor would need further confirmation.

Sedation and ventilation strategies in perioperative
intensive care: 0960–0964
0960
SMARTCARE/PS DECREASES TOTAL VENTILATION TIME IN PATIENTS
AFTER CARDIAC SURGERY
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INTRODUCTION. The automated weaning system SmartCare/PS (SC, Dräger Medical AG and Co.
KG, Lübeck, Germany) provides an automatic control of the pressure support level. It has already
been shown that this system may be equal efficient [1, 2] or even faster [3] in weaning patients from
mechanical ventilation when compared to usual care or weaning protocols. In this a priori defined
subgroup analysis of a randomized controlled trial [1] we analyzed patients after cardiac surgery
(clinicaltrials.gov ID00445289).

OBJECTIVE. To assess the association of SC with total ventilation time in patients following
cardiac surgery.

METHODS. After IRB approval and written informed consent, patients were included into the study
when being ventilated for longer than 9 h and when none of the following exclusion criteria were fulfilled:
cerebral surgery/trauma, age \18 years, do-not-resuscitate-order, preventilation time [24 h. After
inclusion patients were randomly assigned either to be weaned by SC or according to a weaning protocol.

RESULTS. Baseline characteristics of the 132 included patients showed no significant differences
between groups. Total ventilation time was 24 (18–57) h [median (25th–75th interquartile range)] com-
pared to 34 (20–94) h in the protocol group respectively (p = 0.037) (Fig. 1).

Fig. 1 Total ventilation time

Outcome parameters (Table 1) and complications of mechanical ventilation (Table 2) did not differ
significantly between the two studied groups.

TABLE 1 MAIN OUTCOME PARAMETERS
Variable SmartCare/PS group

(n = 62)
Protocol group
(n = 70)

p value

Length of stay in intensive
care unit (days)

2.1 (1.2–4.5) 2.4 (1.3–8.5) 0.133

Length of stay in hospital (days) 12.6 (8.6–23.8) 14.3 (8.7–23.7) 0.510
90-day-mortality, n (%) 7 (11.3) 7 (10) 0.810

TABLE 2 COMPLICATIONS OF MECHANICAL VENTILATION
Complication SmartCare/PS group (n = 62) Protocol group (n = 70) p value

Reintubation, n (%) 0.290
1 3 (4.8) 8 (11.4)
2 or more 2 (3.2) 4 (5.7)
Tracheostomy, n (%) 0.250
1 3 (4.8) 8 (11.4)
2 0 (0.0) 1 (1.4)

CONCLUSIONS. Patients after cardiac surgery may profit from weaning with SC. This has to be re-
evaluated in a further randomized controlled trial.

REFERENCE(S). 1. Schädler D et al. (2009) Am J Respir Crit Care Med 179: A3646.

2. Rose L et al. (2008) Intensive Care Med 34: 1788–1795.
3. Lellouche F et al. (2006) Am J Respir Crit Care Med 174: 894–900.
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INTRODUCTION. Contrary to wards, where chronic and acute pain are regularly managed, com-
parisons of the most commonly used self-report pain tools have not been reported for the Intensive
Care Unit (ICU) setting.

OBJECTIVES. To compare the feasibility, preference, validity and performance of 5 current self-
report intensity scales for the assessment of pain in critically ill patients: the Visual-Analog-Scale
(horizontal (VAS-H) and vertical (VAS-V) line orientation), the Verbal-Descriptor-Scale (VDS), the
0–10 oral Numeric-Rating-Scale (NRS-O) and the 0–10 visually enlarged laminated NRS (NRS-V).

METHODS. Psychometric study, approved by Sud-Mediterranee II Ethic Committee, in consecutive
patients admitted in a medical-surgical ICU during 1 year. Informed written consent by patient or
next of kind. Inclusion criteria: alert or only drowsy patients (RASS [ -2) able to follow simple
commands. Exclusion criteria: previous self-report pain assessment without the presence of inves-
tigator. Pain assessment using the 5 scales in random order at baseline (T1) and after (T2)
administration of an analgesic, or during a nociceptive procedure, in absence of pain at baseline.
Evaluated parameters: psychometric properties of scales (feasibility, validity, responsiveness and
preference). Non parametric tests and Spearman’s coefficients were used for statistical analysis
(Statview 5.0). Data are expressed in median [25th–75th].

RESULTS. One hundred patients were included 24 [12–96] h after their admission to ICU: age 58
[48–69] years, SAPS II (admission) 39 [32–48], SOFA (admission) 7 [3–9], medical admission
(49%), intubation before inclusion (76%), at time to inclusion (50%). The rate of any response
obtained both at T1 and T2 (success rate) was significantly highest for NRS-V (91%) compared with
NRS-O (83%), VDS (78%), VAS-H (68%) and VAS-V (66%). The NRS-V was considered as the
easiest, most accurate and preferred scale for future use by respectively 62, 59 and 64% of patients
who were able to answer. Pain intensity measured with the 5 scales changed significantly between T1
and T2 (p \ 0.01) showing a good discriminative validity. Correlation between the 5 scales was
important (Spearman’s coefficients between the scales ranged from 0.75 to 0.96, p \ 0.001).
Responsiveness was very good for each of the 5 scales, either after an analgesia and a nociceptive
procedure (effect size [0.8). The negative predictive value calculated from true and false negatives
defined by real and wrong absence of pain was highest for NRS-V (90%).

CONCLUSIONS. In conclusion, among these 5 current self-report intensity scales which are all
valid and responsive tools for the assessment of pain in communicant ICU patients, the NRS-V should
be the tool of choice because it is the most feasible and discriminative.
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INTRODUCTION. The a2 agonist dexmedetomidine is a new sedative analgesic agent known to
have both sedative and analgesic properties and has been licenced for \24 h sedation.

OBJECTIVES. To evaluate safety and efficacy of dexmedetomidine HCL versus propofol for
postoperative sedation in the intensive care patients.

METHODS. 100 patients requiring short term ventilation (6–24 h) were randomized to
receive either dexmedetomidine—Group A (Bolus 1 mcg/kg over 10 min followed by a
maintenance infusion of 0.2–1 mcg/kg/h, n = 50) or propofol—Group B (loading dose of
1 mg/kg followed by infusion of 1–2 mg/kg/h, n = 50). Ramsay Sedation Scale (RSS) was
used to maintain adequate depth of sedation (RSS 2–4). Analgesia was provided with
intravenous fentanyl boluses of 1 mcg/kg as required. Intravenous midazolam boluses
(40 mcg/kg) were used as rescue sedation. Cardiovascular, respiratory, biochemical and
haematological data were obtained during the drug infusion and 24 h thereafter. The overall
quality of sedation was also assessed by patients and doctors on a scale of 0–10. The total
requirement of analgesics and rescue medications, time from stopping sedation to awakening
and extubation, need for reintubation and adverse events were recorded.

RESULTS. 100 patients completed the study (50 in each group).There was no difference in
the demographic variables between the 2 groups. No significant difference in the heart rate,
blood pressure or respiratory rate, temperature, oxygen saturation or investigations between
the groups. There was an insignificant trend towards lower hear rate in Group A. None of the
patients were reintubated. Use of rescue sedation was significantly less in Group A versus
Group B (10 patients vs. 23 patients, p \ 0.05). The average dose of fentanyl required in mcg/
kg/h was also significantly lower in Group A (0.53 ± 0.28 vs. 1.18 ± 0.53, p \ 0.05).Though
there was no difference in the total time to extubation, the time to awakening in minutes after
stopping sedation was significantly lower in Group A (5.20 ± 1.81 vs. 8.40 ± 5.41,
p \ 0.05.) There were 4 deaths (1 Group A and 3 Group B) which were unrelated to the study
and 3 adverse events in Group B (rise in urea, creatinine and lactate).The global assessment of
safety and satisfaction by the physician and patient was significantly better in Group A.

CONCLUSIONS. Dexmedetomidine HCL is safe and acceptable sedative agent for post-
operative short term sedation producing superior quality of sedation and reduced time to
awakening compared to propofol. At comparable sedation levels dexmedetomidine HCL
reduces the requirement of opioid analgesia.

REFERENCE(S). 1. Venn RM, Grounds RM. Comparison between dexmedetomidine and
propofol for sedation in the intensive care unit: patient and clinician perceptions. Br J Ana-
esth. 2001;87:684–90

GRANT ACKNOWLEDGMENT. Themis Medicare India

23rd ESICM Annual Congress – Barcelona, Spain – 9–13 October 2010 S327



0963
INTRAOPERATIVE CEREBRAL DESATURATION AS PROGNOSTIC FACTOR
FOR THE NEUROCOGNITIVE OUTCOME AND THE PROLONGED HOSPITAL-
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AIM. The aim of this study was to evaluate whether cerebral desaturation episodes (CDE)
during coronary artery bypass grafting surgery (CABG) are related to the postoperative
neurocognitive outcome and to an increased risk of prolonged intensive care unit (ICU) and
hospital stay.

METHOD. Sixty patients who underwent elective CABG procedure were assessed. Cerebral
regional oxygen saturation (rSO2) was continuously monitored intraoperatively with near-
infrared spectroscopy. All CDE were recorded; cerebral desaturation episode was defined as a
[20% decrease of baseline rSO2 values, for at least 1 min. Patient’s neurocognitive status
was evaluated preoperatively, prior to discharge and at 3-month follow-up, employing a broad
range of neurocognitive tests for visual-spatial perception, executive functions, complex
scanning, visual tracking, attention, working, short- and long-term memory, anxiety and
depression. A decrease of 1 standard deviation (based on normative data relative to preop-
erative value) in performance on C1 neuropsychological tests was defined as neurocognitive
decline (NCD).

RESULTS. The frequency of NCD and CDE was compared with v2 tests used for categorical
variables. This resulted in a more common cognitive decline prior to discharge to those
patients who had at least one CDE intraoperatively (p = 0.01). Moreover, decline in more
than one neuropsychological test was also more frequent to the patients who had at least one
CDE (p = 0.01). Likewise, NCD 3 months after surgery, was related with at least one CDE
(p = 0.04). Linear regression models were conducted in order to assess the relationship
between NCD and intensive care unit and hospital stay. The results showed that patients with
NCD 3 months after surgery, had a significantly higher risk of prolonged stay in the ICU
([3 days) (p = 0.02) and in-hospital postoperatively ([10 days) (p = 0.007).

CONCLUSIONS. This study demonstrates the importance of continuous cerebral oximetry
monitoring during coronary surgery. It shows that even a single desaturation episode intra-
operatively affects postoperative cognitive outcome and patient’s performance on more than
one cognitive functions (tests). Neurocognitive decline 3 months after surgery is related to
prolonged ICU stay and hospitalization.

REFERENCE(S). 1. Slater JP, Guarino T, Stack J et al. Cerebral oxygen desaturation pre-
dicts cognitive decline and longer hospital stay after cardiac surgery. Ann Thorac Surg
2009;87:36–45.
2. Murkin JM, Adams SJ, Novik RJ, et al. Monitoring brain oxygen saturation during

coronary bypass surgery: A randomized, prospective study. Anesth Analg
2007;104:51–8.
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TRADITIONAL AND HIGH TIDAL VOLUMES ARE ASSOCIATED WITH PRO-
LONGED MECHANICAL VENTILATION AND ORGAN FAILURE AFTER
CARDIAC SURGERY

F. Lellouche1, S. Dionne1, S. Simard1, J. Bussières1, F. Dagenais1

1Institut de Cardiologie et de Pneumologie de Québec, Québec, Canada

INTRODUCTION. High tidal volumes in mechanically ventilated patients with ARDS lead
to baro/bio-trauma and increase mortality. Also, it was recently shown that ventilation with
high tidal volumes is a risk factor for ‘‘acquired ARDS’’ in a medical population.

OBJECTIVE. We evaluated the impact of high tidal volumes after cardiac surgery.

METHOD. We analysed the prospectively recorded data of 3,434 consecutive patients who
underwent cardiac surgery from 2002 to 2005. We predefined 3 groups of patients based on
the tidal volume delivered immediately after surgery: (1) low: 7–9.9, (2) ‘‘traditional’’:
10–12.9, (3) high: above 13 ml/Kg of predicted body weight (PBW). We assessed the risk
factors for organ dysfunction (prolonged mechanical ventilation, hypoxemia, hemodynamic
failure and renal failure) by univariate and multivariate analysis, including the initial tidal
volume in the models.

RESULTS. Mean tidal volume/actual weight and tidal volume/PBW was 9.2 ± 1.3 and
11.1 ± 1.5 in men (P \ 0.0001), 9.1 ± 1.4 and 12.5 ± 2.2 in women (P \ 0.0001). 411
patients (12%) were ventilated with low tidal volumes, 2,194 (63.9%) with ‘‘traditional’’ TV
and 829 (24.1%) with high TV. The mean body mass index in the 3 groups was 23.8 ± 4.0,
27.0 ± 4.1 and 31.5 ± 5.4 respectively (P \ 0.0001). With increasing BMI, the tidal volume/
actual weight decreased while the tidal volume/PBW increased (Figure). The percentage of
women was 12.2, 20.8 and 52.2% respectively for low, ‘‘traditional’’ and high TV
(P \ 0.0001). High tidal volumes were associated with prolonged intubation ([48 h) (1.5 vs.
2.7 vs. 4.3%, P = 0.009), renal failure (8.8 vs. 9.9 vs. 13.5%, P = 0.007) and prolonged use
of inotropes/vasopressors (5.8 vs. 7.4 vs. 113%, P = 0.004). In a multivariate analysis, use of
high tidal volumes was an independent risk factor for mechanical ventilation [48 h (tradi-
tional vs. low: OR: 2.2 [0.8–6.0], P = 0.13 and high vs. low: OR: 3.1 [1.1–8.6]), P = 0.04
and prolonged use of inotropes/vasopressors (traditional vs. low: OR: 1.7 [0.9–3.0], P = 0.11
and high vs. low: OR: 2.4 [1.2–4.5], P = 0.01.

CONCLUSION. Traditional and very high tidal volumes are associated with prolonged
mechanical ventilation and organ dysfunction after cardiac surgery and use of high tidal
volumes is an independent risk factor. ‘‘Prophylactic’’ protective ventilatory strategy should
be provided in this population with inflammatory state at risk to develop ventilator induced
pulmonary edema. Women and patients with high BMI are more at risk to be ventilated with
injurious tidal volumes.
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DEVELOPMENT, RELIABILITY, AND CONTENT VALIDATION OF THE OBSER-
VATIONAL SKILL-BASED CLINICAL ASSESSMENT FOR RESUSCITATION
(OSCAR)

S. Walker1, S. Lambden2, A. McKay2, C. Vincent1, N. Sevdalis1

1Imperial College London, Centre for Patient Safety and Service Quality, London, UK,
2Imperial College Healthcare NHS Trust, London, UK

INTRODUCTION. Evidence shows that clinicians’ non-technical skills (behavioural and
cognitive skills) have a significant impact on teamworking, patient safety, efficiency of care
provided and potentially patient outcomes (1). Such skills are key for Cardiac Arrest Teams
(CATs), which are multi-professional (Anaesthetists, Physicians and Nurses) and normally
function under high pressure. To date, most tools to assess nontechnical skills in healthcare
have focused on surgery (2) and anaesthesia (3). No validated, robust tools are currently
available for assessing non-technical skills in CATs.

OBJECTIVES. To develop and validate an Observational Skill-based Clinical Assessment
tool for Resuscitation (OSCAR). This should be psychometrically robust for use in both
training and assessment contexts.

METHODS. OSCAR was based on a well-validated tool for surgery (OTAS) (4) and was
developed in phases. Six behaviours were included in the assessment: Communication,
Cooperation, Coordination, Monitoring, Leadership and Decision-Making. Observable
behavioural exemplars were derived for each one of these behaviours across the three CAT
subteams—Anaesthetists, Physicians and Nurses (Phase 1). Quantitative expert consensus
methodology was employed to assess content and face validity and observability of the
exemplars (Phase 2). Two clinician observers used OSCAR to blindly rate eight CATs per-
formance in a series of simulated cardiac arrests. Psychometric analyses of these ratings were
used to determine observable behaviour applicability, internal consistency, and inter-rater
reliability (Phase 3).

RESULTS. 15 of 18 OSCAR behaviours demonstrated high internal consistency (Cronbach
a = 0.736–0.970). Psychometric analyses dictated removal of three behavioural exemplars
(two in Anaesthetic group; one in Physician group) to significantly improve internal con-
sistency. Inter-rater reliability was also high (inter-observer Pearson r = 0.661–0.911, all
p \ 0.005). Inter-observer reliability analyses revealed a learning curve between the two
observers, with significant reduction in scoring discrepancies from the first to the eighth
observed resuscitations.

CONCLUSIONS. OSCAR is a psychometrically robust (reliable, content- and face-valid)
tool for the assessment of teamworking skills in cardiac arrest events. The tool is feasible to
use and can be employed for both training and assessment purposes.

REFERENCE(S). 1. Yule S, Flin R et al: Non-technical skills for surgeons in the operating
room: a review of the literature. Surgery 2006; 139:140–49 2. Sevdalis N, Davis R et al:
Reliability of a revised NOTECHS scale for use in surgical teams. Am J Surg
2008;196:184–90 3. Fletcher G, Flin R, et al: Anaesthetists’ Non-Technical Skills (ANTS):
evaluation of a behavioural marker system. Br J Anaesth 2003;90:580–88 4. Undre S, Sev-
dalis N, et al: Observational Teamwork Assessment for Surgery (OTAS): refinement and
application in urological surgery. World J Surg 2007;31:1373–81
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ASSESSMENT OF EDUCATIONAL METHODS: FULL SCALE SIMULATION
TRAINING VERSUS PAPER CASE BASED SEMINARY ROUNDS

I. Hauschildt1, S. Kramer1, T. Schröder1, J. Rau1, C. Spies1

1Charité-Universitätsmedizin Berlin, Department of Anesthesiology, Berlin, Germany

INTRODUCTION. Different educational methodologies are used to teach basic skills in
emergency medicine. High-fidelity patient simulation offers an ideal venue for presentation of
critical events that can be managed by medical students without risk to a patient. Therefore
full scale simulation training could be superior to paper case based seminary rounds to
achieve these specific educational objectives.

OBJECTIVES. The aim was to compare simulation to a standard education measured by
multiple choice questionnaire.

METHODS. After written informed consent and approval of the institutional research ethics
board 160 fifth year medical students were included in the survey. They took part in the
compulsory emergency medicine curriculum of Charité Universitätsmedizin Berlin. The
students completed a basic multiple question tests on day 1 including 25 questions concerning
the topic of ‘‘acute coronary syndrome’’ (ACS). On day 2 for the topic ‘‘ACS’’ half the group
was assigned a 45 min session simulation training while half the group was assigned a 45 min
session paper case training. On day 3 groups were reversed and the topic ‘‘AIC’’ was taught in
either simulation training or paper case seminary round. The test of day 1 was repeated after
each training sessions. Results of the tests were evaluated using SPSS(TM) 18. The Mann
Whitney U test was used to show any significant differences in reaching educational objec-
tives in the test (a\ 0.05 was considered significant).

RESULTS. There was an even distribution of men and women among the two groups. The
test results showed no significant difference between the two groups on day 1. On day two for
the topic ‘‘ACS’’ the group with simulation training achieved significantly better test results.
For the topic ‘‘ACS’’ on day 3 there was no difference while students received further training
in ACS not using a high fidelity simulator. The results were not linked to specific teachers.

CONCLUSIONS. Students in the simulation training group on the topic ‘‘ACS’’ scored better
tests results on day 2. The results of the survey cannot be linked to gender nor the lecturer and
corroborate Steadman et al. findings. The survey was conceived to show the positive effects of
simulation training over paper case seminary rounds in teaching skills in acute coronary
syndrome.

REFERENCE(S). Steadman et al (2006) Crit Care Med 34:151–157
Schröder et al (2009) Anaesthesist 58:992–1004
Timmermann A et al (2005) Anaesthesiol Intensivmed Notfallmed Schmerzther 40:536–543.
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CRITICAL CARE ANAESTHESIA: DRUGS, EQUIPMENT AND MONITORING
OUTSIDE THE OPERATING ROOM

H. Rodgers1, C. McAloon1, R. Browne1, J. Hulme1

1Sandwell and West Birmingham Hospitals NHS Trust, Department of Anaesthesia and Intensive
Care, West Bromwich, UK

INTRODUCTION. Rapid sequence induction (RSI) involves loss of spontaneous breathing and man-
dates airway control. Steps to reduce adverse incidents include adherence to minimum monitoring
standards, appropriate drug selection, access to difficult airway equipment and presence of skilled
anaesthetists. There is substantial evidence that appropriate monitoring reduces risk by detecting the
consequences of errors, and by giving early warning of patient deterioration.
OBJECTIVES. To assess conduct of emergency anaesthesia (monitoring and drugs) for critically ill
patients not in an operating theatre (OR) administered by intensive care doctors.
METHODS. Prospective analysis of RSI for critically ill patients in a UK NHS Acute Hospital over
1 month. OR based practice was excluded. Reason for anaesthesia, location, drugs administered, moni-
toring modalities, adverse events and access to airway equipment were recorded.
RESULTS. Data from 26 patient episodes were collected: predominantly in the emergency department
(38%) and intensive care unit (27%) for respiratory failure (46%), reduced consciousness (19%) and to
facilitate investigations (19%). The most common induction agent was propofol (52%); thiopentone
(26%) and etomidate (11%) were less frequently used. Suxamethonium (73%) was preferred for initial
neuromuscular blockade. During induction most doctors used pulse oximetry, electrocardiography and
blood pressure monitoring. Only 24% used capnography. No doctor used minimum monitoring to
Association of Anaesthetists of Great Britain and Ireland (AAGBI) standards.1

Rescue airway equipment immediately available is shown in Fig. 1. Complications occurred in 12 cases
(Fig. 2). Patients that had a hypotensive episode during induction all had thiopentone or propofol used as
induction agents. 15% of patients had a period of desaturation, and 23% required more than one attempt for
successful intubation. In cases with complications, rescue airway equipment was unavailable in[60 and
75% did not achieve UK minimum monitoring standards.

Figure 1

Figure 2

CONCLUSIONS. Shortcomings during emergency anaesthesia were recorded including monitoring,
access to rescue airways and physiological disturbance. Procedural guidelines and training are to be
developed for emergency anaesthesia; access to capnography and alternative airway equipment will
be assured. These issues are unlikely to be unique to our Trust and assessment of practice is
recommended.

REFERENCE(S). 1. Association of Anaesthetists of Great Britain and Ireland (AAGBI). Recom-
mendations for standards of monitoring during anaesthesia and recovery. 4th edition March 2007 at
http://www.aagbi.org
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BASIC CRITICAL CARE ECHOCARDIOGRAPHY: VALIDATION OF A CURRIC-
ULUM DEDICATED TO NONCARDIOLOGIST RESIDENTS

P. Vignon1,2,3, F. Mücke1, F. Bellec1, B. Marin4, J. Croce1, T. Brouqui1, C. Palobart1, P. Senges1,

C. Truffy1, A. Wachmann1, A. Dugard1,2, J.-B. Amiel1,2

1Dupuytren Teaching Hospital, Medical-Surgical ICU, Limoges, France, 2CIC-P 0801 Limoges,
Limoges, France, 3Faculty of Medicine, University of Limoges, Limoges, France, 4Teaching Hospital
of Limoges, Department of Biostatistics, Limoges, France

INTRODUCTION. Critical care echocardiography (CCE) is performed and interpreted by the in-
tensivist at the bedside to establish diagnoses and guide the management of patients with circulatory
or respiratory failure in the ICU. Competence in basic and advanced CCE has been recently defined
[1], but no curriculum to reach the required cognitive and technical skills has yet been elaborated.
OBJECTIVES. To assess the efficacy of a limited, tailored training program for noncardiologist
residents without experience in ultrasound to reach competence in basic CCE.
METHODS. Six noncardiologist residents (Anaesthesiology: n = 5, Pneumology: n = 1) without
previous experience in ultrasound participated to the study during two 3-month periods. The curriculum
consisted in 4 h of didactics, 2 h of interactive clinical cases and 6 h of tutored hands-on. Color Doppler
mapping was excluded from the training. After completion of the training program, all eligible patients
underwent subsequently a transthoracic echocardiography (TTE) performed in random order by a
recently trained resident and an experienced intensivist with expertise in CCE who was used as a
reference. In each patient, the resident and the experienced intensivist answered binary ‘‘rule in, rule
out’’ clinical questions covered by basic CCE [1]: global left ventricular (LV) size and systolic function
(eye-ball evaluation of ejection fraction), homogeneous or heterogeneous LV contraction pattern, global
right ventricular (RV) size and systolic function, identification of pericardial fluid and tamponade, and
assessment of both the size and respiratory variations of the IVC. In case of undetermined interpretation,
the corresponding clinical question was considered not addressed. The agreement between responses to
clinical questions provided by the two investigators who independently interpreted the TTE study at
bedside was used as an indicator of effectiveness of the tested curriculum.

RESULTS. In this prospective descriptive study, 201 consecutive patients [mean (±SD) age:
61 ± 16 years; SAPSII: 37 ± 17; 145 ventilated patients] who required a TTE were studied. Resi-
dents performed a mean of 33 TTE during the study period (range: 29–38). Experienced intensivists
had significantly less unaddressed clinical questions than residents [61 (5.1%) vs. 114 (9.5%) of 1,206
clinical questions: p \ 0.0001]. Residents accurately identified dilated left ventricle (Kappa: 0.90; CI
95%: 0.80–1.0), dilated right ventricle (Kappa: 0.76; CI 95%: 0.64–0.89), dilated inferior vena cava
(Kappa: 0.79; CI 95%: 0.63–0.94), pericardial effusion (Kappa: 0.79; CI 95%: 0.58–0.99) and
diagnosed two cases of tamponade.

CONCLUSIONS. A 12-h training program blending didactics, interactive clinical cases and tutored
hands-on sessions dedicated to noncardiologist residents without experience in ultrasound appears
well suited for reaching competence in basic CCE.

REFERENCE(S). 1. Mayo P et al. Chest 2009;135:1050–60.

0969
A SINGLE-DAY COURSE DESIGNED WITH A MODIFIED DELPHI METHOD
PRECEDING A CRITICAL CARE POST IMPROVES ‘‘NOVICE’’ TRAINEES’
PERFORMANCE AND CONFIDENCE

M. Abu-Habsa1,2, E. Harrison3

1Oxford Postgraduate Deanery, Oxford, UK, 2London Deanery, London, UK, 3St Georges University
of London, London, UK

INTRODUCTION. Modern postgraduate medical training in the United Kingdom requires a large
proportion of graduates to work within a ‘‘Critical Care’’ setting. The level of support available to
trainees may vary with local resources but risk management and national guidelines stipulate that
close supervision is provided to junior doctors in high stake decisions and procedures until deemed
competent at the relevant tasks1. Furthermore, substantial ongoing reduction in working hours places
further limitations on training; both majors can impact adversely on junior doctors service output and
experience. A modified Delphi method was used 2 years ago to design a task focused single-day
course on the theoretical basis of critical care and provide lab-based training in Delphi identified high
risk procedures and interventions2.

OBJECTIVES. Assess the impact of the course on the following:

Trainee confidence and the start of the ‘‘novice’’ Critical Care post

Trainee performance in comparison to peers
Perceived educational benefit from their training post compared to peers

METHODS. 30 junior doctors attending the course were enrolled in the study and matched for
graduation year and medical school to 30 junior doctors who did not attend similar training prior to
commencing their post. Data was collected through anonymous standardized forms on the day of the
course, first day of the job, end of week 1, week 6 and 4 months into the post. Trainee confidence and
self perceived competence were assessed on a ten point scale. In addition, trainees were requested to
maintain a log of 3 interventions: 1—ultrasound guided central venous catheter insertion, 2—arterial
catheter insertion, 3—ventilation problem solving.

RESULTS. Candidates attending the course demonstrated greater confidence at multiple points
within their post as well as higher performance, satisfaction and educational value scores.

CONCLUSIONS. Critical Care trainees benefit from a task focused orientation to the fundamentals
of critical care before commencing first post in this setting.

1. Royal College of Anaesthetists, UK

2. Core Skills in Critical Care, Royal Society of Medicine, UK
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RANDOMIZED CONTROL TRIAL COMPARING ORAL CARE METHODS AND
VAP

A. Abusibeih1, A. Lev1

1Haemek Hospital, Intensive Care, Afula, Israel

INTRODUCTION. Mechanically ventilated patients in ICU have 10–30% risk to develop VAP
(ventilated associated pneumonia). It has been found that tooth plaque is one of the causes of VAP.
Published literature shows that evidenced based nurse driven oral care protocols can lower the
incidence of VAP

OBJECTIVES. The objective of our study was to reduce the incidence of VAP in our unit using an
evidenced based protocol for oral care

METHODS. Prospective randomized control trial comparing standard oral care to evidenced based
oral care protocol. Adult ventilated patients were randomized according to their order of admission on
alternate days to the ICU. Control group received oral care standard—mouth sponge soaked with
Chlorhexidine 02%, 3 times daily. Study group received oral care protocol of tooth brushing,
toothpaste and suction, 3 times daily.

RESULTS. 100 enrolled 50 patients in each group. No differences in age and gender. Incidence of
VAP-study group 8.8% compared to control group 28.8% p value 0.004. VAP per 1,000 hospital
days: control—29.5% compared to study—10.2% p value 0.06; average days in ICU control—14.97
compared to study—11.8, p value 0.151; average ventilated days, control—12.68 compared to 8.9, p
value 0.044; average antibiotic use in days control—9.7 compared to study—7.2, p value 0.413.

RESULTS
Variable Control group Study group p value

Incidence of VAP 28.80% 8.80% 0.004
VAP per 1,000 hospital days 10.60% 26.6 0.06
Average days in ICU 14.97 11.8 0.151
Average ventilated days 12.68 8.9 0.044
Average antibiotic use days 9.7 days 7.2 days 0.413

CONCLUSIONS. Evidenced based nurse driven protocols can successfully reduce the incidence of
ICU VAP, ventilation days, antibiotic use, hospital and ICU stay. Nursing interventions influence
patient outcomes. Recommendations: Evidenced based nursing oral care protocols can be successful
in reducing incidence of ICU VAP. Nurses can successfully perform clinical randomized control
trials.

REFERENCE(S). 1. Cullen, D., Civetta., Briggs, B., & Ferram (1974). TISS: a method for quan-
titative analysis of a patient care. Critical Care Medicine.

2. Hanneman, S.K., & Gusick G.M. (2005). Frequency of oral care and position of patient in critical
care: a replication study. American Journal of critical care. 14(5), 378–86

3. Schlder, B., Stott, K., & Lloid, R. (2002). The effect of comprehensive oral care protocol on
patients at risk for ventilator-associated pneumonia. Journal of Advocate Health Care. 4(1),
27–30.

4. Pineda, L., Saliba, R., & El Sole, A. (2006). Effect of oral decontamination with chlorhexidine
on the incidence of nosocomial pneumonia: a meta-analysis. Critcal Care. 10, 1–6.

5. J Neurosci Nurs. 2008;40(5):291–298. 2008 American Association of Neuroscience
Nurses.
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DIARRHOEA, ENTERAL NUTRITION AND INTESTINAL FLORA RELATION-
SHIPS IN CRITICALLY ILL PATIENTS: A PROSPECTIVE CORRELATION
COHORT STUDY

L. Jack1,2, F. Coyer1, M. Courtney1, B. Venkatesh2

1Queensland University of Technology, School of Nursing and Midwifery, Kelvin Grove, Australia,
2The Princess Alexandra Hospital, The Department of Intensive Care, Woolloongabba, Australia

INTRODUCTION. Diarrhoea occurs in 46–60% of critically ill (CI) patients. The causes of diar-
rhoea in CI are debatable. Potential causes include antibiotics (AB) and other medications, enteral
tube feeds (ETF), hypoalbuminaemia and changes in intestinal flora (IF). Little research has examined
IF, ETF and diarrhoea relationships in CI patients.

OBJECTIVES. To examine relationships between IF, ETF and diarrhoea in CI adult patients.

METHODS. A single centre repeated measures, correlation cohort study of 101 patients was conducted
in a 22 bed adult ICU of a tertiary hospital. Diarrhoea and ETF risk factors were examined. Patients were
included if they were (1) ETF; (2) emergency admission and not admitted to another hospital/ward; (3)
C18 years; (4) ICU length of stay[24 h. Patients were excluded if they (1) suffered burns, severe peri-
anal trauma; (2) elective post operative patients. Diarrhoea was defined as a loose/liquid stool ± stool
weight[200 g/day using the Bristol Stool Chart. IF were collected from rectal swabs at ICU admission,
discharge and diarrhoea.

RESULTS. Diarrhoea was experienced by 53% (n = 53) of patients, reported on 143 (16%) of 925
patient admission days and observed 326 times. The mean APACHE II score was 28 and mean ICU LOS
was 9 days. The average delay from ICU admission to initial bowel activity was 90 h. Patients received
aperients (n = 81, sd = 0.4; 80%), prokinetics (n = 78, sd = 0.42; 77%), AB (n = 87, sd = 0.35;
86%) and sedation (n = 98, sd = 0.17, 97%). Hypoalbuminaemia (\30 g/L) (n = 96, 95%) and hy-
perglycaemia (n = 92, 91%) were highly prevalent. Diarrhoea duration was associated with (1) delay to
bowel activity (b -0.01, p = 0.02); (2) duration of AB (b -0.106, p \ 0.001), aperients (b 0.062,
p \ 0.001), opioids (b 0.219, p \ 0.001), hyperglycaemia (b 0.177, p = 0.004), hypoalbuminaemia (b
0.265, p \ 0.001), elevated white blood cells (WBC) (b 0.223, p \ 0.001); (3) ICU LOS (b 0.126,
p \ 0.001); (4) diarrhoea incidence (b 0.369, p \ 0.001). Diarrhoea incidence was associated with (1)
delay to bowel activity (b -0.023, p = 0.035); (2) duration of AB (b -0.224, p \ 0.001), ETF (b 0.527,
p \ 0.001), aperients (b 0.137, p = 0.002), opioids (b 0.534, p \ 0.001), hyperglycaemia (b 0.511,
p \ 0.001), hypoalbuminaemia (b 0.654, p \ 0.001), elevated WBC (b 0.588, p \ 0.001); (3) ICU LOS
(b 0.336, p \ 0.001). IF changes were not associated with increased diarrhoea duration (b -0.018,
p = 0.962) or incidence (b 0.357, p = 0.545). Diarrhoea duration was not associated with IF changes in
faecal test one (FT) (V4

2 4.813, p = 0.307) or FT two (V3
2 2.546, p = 0.467). Diarrhoea incidence was not

associated with IF changes in FT one (V4
2 3.703, p = 0.448) or FT two (V3

2 3.482, p = 0.323).

CONCLUSIONS. No significant relationships between diarrhoeal duration, incidence, IF and ETF
were observed. Strategies to reduce ETF diarrhoea in CI patients must be explored and addressed to
optimise recovery from a CI experience.

GRANT ACKNOWLEDGMENT. Intensive Care Foundation Grant, Queensland Health PhD Grant.
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LONG-TERM QUALITY OF LIFE AND COGNITIVE FUNCTIONING IN DELIR-
IUM IN CRITICALLY ILL PATIENTS

M. van den Boogaard1, L. Schoonhoven2, A.W.M. Evers3, J.G. van der Hoeven1,

T. van Achterberg2, P. Pickkers1

1Radboud University Nijmegen Medical Centre, Intensive Care Medicine, Nijmegen, The Nether-
lands, 2Radboud University Nijmegen Medical Centre, IQ Healthcare, Nijmegen, The Netherlands,
3Radboud University Nijmegen Medical Centre, Medical Psychology, Nijmegen, The Netherlands

INTRODUCTION. Delirium is associated with long-term cognitive decline and poor health related
quality of life (HRQOL). Little is known about long-term differences on these aspects between
delirious and non-delirious critically ill patients.

METHODS. We performed a health related quality of life (HRQoL) survey 18 months after dis-
charge in patients that were admitted to a general ICU. An HRQoL survey, the SF-36v1, the Checklist
Individual Strength (CIS) and the Cognitive Failure Questionnaire (CFQ) was sent out to 1,292 ICU
patients with (n = 272, 21.1%) and without (1,020, 78.9%) delirium during their ICU admission. We
compared the results of the delirious and non-delirious patients. Covariance analysis was performed
to correct for age, APACHE-II score, and sepsis.

RESULTS. 915 (71%) out of 1292 patients responded of which 170 patients (18.6%) had been delirious
during ICU admission (age 63 ± 15, APACHE-II score 18 ± 6) and 745 patients (81%) had not been
delirious (age 62 ± 13, APACHE-II score 13 ± 5). After adjustment for age, APACHE-II score and
sepsis, the delirious group evaluated their physical functioning (SF-36v1) significantly worse compared
with the non-delirious patients at 18 months after ICU discharge (Table 1). Delirious patients also reported
significant higher fatigue levels (CIS) than the non-delirious patients. No differences were found on the
other HRQL dimensions (SF-36v1) or cognitive functioning (CFQ) between the two groups.

CONCLUSIONS. 18 months after ICU discharge, patients that suffered from delirium during their
ICU stay had significantly more problems with physical functioning and fatigue than patients that did
not suffer from delirium. Other HRQL dimensions and cognitive functions were not different between
the two groups.

TABLE 1 RESULTS ON DIMENSIONS OF HRQOL
Delirious patients
(N = 170)

Non-delirious
patients (N = 745)

p value

SF36 (mean ± SD)
Physical functioning 20.7 ± 6.3 23.3 ± 5.8 \0.004
Body pain 11.4 ± 1.6 11.5 ± 1.5 0.70
Role-physical 5.7 ± 1.6 6.1 ± 1.7 0.05
General health 15.4 ± 4.6 16.3 ± 4.5 0.31
Vitality 15.2 ± 3.9 16.2 ± 42 0.13
Social functioning 7.6 ± 2.0 8.1 ± 2.0 0.14
Role-emotional 5.0 ± 1.2 5.2 ± 1.2 0.47
Mental health 22.8 ± 4.8 23.8 ± 4.7 0.15

CIS 40 ± 15 36 ± 15 0.01
CFQ
Tolal score of CFQ 32.5 ± 18.0 34.2 ± 18.2 0.28
Absent-mindedness 8.0 ± 5.7 8.8 ± 5.6 0.14
Absent-mindedness in social situations 5.5 ± 3.5 5.9 ± 3.7 0.35
Names and words 6.1 ± 2.9 6.3 ± 2.9 0.21
Orientation 2.3 ± 2.5 2.6 ± 2.7 0.26
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DO NURSE CONSULTANT TEAMS PREVENT MECHANICAL VENTILATION
ASSOCIATED PNEUMONIA AND CATHETER-RELATED BLOODSTREAM
INFECTION IN THE ICU? THE SABADELL EXPERIENCE

A. Fontcuberta1, E. Chacon1, A. Valente1, D. Alcaraz1, R. Pedragosa1, C. Turegano1, N. Jimenez1,
R. Jam1

1Hospital Sabadell, Critical Care Department, Sabadell (Barcelona), Spain

INTRODUCTION. Nosocomial infections are the most common in-hospital complications with high
morbidity and mortality. Educating healthcare professionals is an important prevention measure.

OBJECTIVE. To analyze the impact of a nurse consultant team on nosocomial infections prevention
in the ICU, the improvement in prevention knowledge of the nurse staff, and its impact in the
application of the prevention measures in the daily practice.

METHODOLOGY: The nurse referent team was constituted by 8 nurses. The study subjects were
all the staff ICU nurses and all the patients admitted during pre and post-intervention phases. The
study was conducted in our medical-surgical ICU (16 beds) in 3 phases:

1 Pre-interventional (15/01/09–15/02/09)
Observational. Record of the accomplishment of 12 CDC recommended variables about mechanical
ventilation associated pneumonia (VAP) and catheter related bloodstream infection (CR-BSI) pre-
vention measures.

2 Interventional (1/03/09–1/10/09)
Eight educational meetings with the nurses staff groups to teach the most important aspects of the
nosocomial infections prevention. Before and after lectures every nurses answered an anonymous
questionnaire about their knowledge in those subjects. A poster with the most important reminders
was place in every ICU patient room.

3 Post-interventional (15/01/10–15/02/10)
Observational. New record of the same 12 CDC pre-interventional variables. We compared the
accomplishment of these variables before and after the interventional phase as well as the number of
correct questionnaire answers. Statistics were made with SPSS software.
RESULTS. During the interventional phase 70% of the staff nurses attended the educational meetings.
The number of correct answers increased significantly after the conference (77.1 vs. 55.2% p \ 0.0001).
Regarding to the daily practice, we observed a significant increase in the accomplishment in most of the
variables (see table below), while in 3 of them no improve was observed and in 2 the improvement was
not statistically significant. During the study period we observed a decrease in the incidence of VAP
(6.7–14.9 episodes/1,000 MV days) and CR-BSI (2.1–4.8 episodes/1,000 catheter days).

VARIABLES
Variables PRE POST p

Not in-use catheter removal or change after 72 h 61.6 88.6 \0.001
IV dressing removal after 72 h 83.8 92.2 \0.001
Last dressing change record 55.8 87.4 \0.001
Emergency catheter removal within 24 h 59.9 90.7 \0.001
Iv line kit date record 62.4 85.4 \0.001
OT tube external fix control 70.1 76.9 0.1
3-way ports IV line cleaning 94 96.6 0.05
IV and arterial lines dressing maintenance 94.4 92.1 0.1
Daily update of the catheters number in paper chart 97.2 98.8 0.05

CONCLUSIONS. Nurse consultant teams are an effective tool for improving nurse knowledge and
kills in nosocomial infection prevention. The role of these teams could be important to reduce the
incidence of VAP and CR-BSI in the ICU, as well as to improve daily practice.

0974
A CLUSTER CONTROLLED IMPLEMENTATION PROJECT OF INTENSIVE
INSULIN THERAPY (IIT): AFFECTS ON BLOOD GLUCOSE CONTROL AND
INCIDENCE OF SEVERE HYPOGLYCEMIA (SH)

R.E. Harmsen1, F. van Braam Houckgeest2, J.P. van de Sluijs3, H. van den Oever4,

L. Hofstra5, M. Kuiper6, A. Abu-Hanna7, P.E. Spronk1,8, M.J. Schultz1

1Academic Medical Center at the University of Amsterdam, Intensive Care Medicine, Amsterdam, The
Netherlands, 2Tergooi Hospitals, Intensive Care Medicine, Hilversum, The Netherlands, 3Medical
Center Haaglanden, Intensive Care Medicine, the Hague, The Netherlands, 4Deventer Hospital,
Intensive Care Medicine, Deventer, The Netherlands, 5Scheper Hospital, Intensive Care Medicine,
Emmen, The Netherlands, 6Medical Center Leeuwarden, Intensive Care Medicine, Leeuwarden, The
Netherlands, 7Academic Medical Center at the University of Amsterdam, Clinical Informatics,
Amsterdam, The Netherlands, 8Gelre Hospitals, Intensive Care Medicine, Apeldoorn, The Netherlands
INTRODUCTION. IIT is a complex intervention involving several steps which may all contain potential
sources of variability. Changing practice in complex multidisciplinary environments is difficult. In
addition, it is undecided whether IIT should be applied by nurses and physicians, or nurses alone. We
implemented IIT using a conceptual implementation framework and compared overall blood glucose
control and incidence of SH [blood glucose level (BGL)\40 mg/dl] before and after implementation.

METHODS. 3 ICUs developed and implemented an evidence-based guideline for IIT; 3 ICUs with
no change in blood glucose control served as control ICUs. In the guideline ICUs, the IIT practice-
change composed of 2 periods: in the first year after implementation of the guideline, physicians and
nurses used the guideline together; in the second year the guideline was applied solely by nurses.
BGL collection and analysis included the 1 year before implementation of the guideline. Analysis
was performed using statistical process control (SPC).

RESULTS. IIT guideline: the new guideline emphasized on fast correction of high BGLs, acceptance
of low BGLs and frequent BGL measurements (up to 1/h).

Blood glucose control: BGLs of approximately 8,000 patients were collected and analyzed. Case mix
was similar in guideline and control ICUs, and did not change over time. No change in overall blood
glucose control or incidence of SH was observed in the control ICUs. In the guideline ICUs the
median number of daily blood glucose measurements increased from 4/patient (3–7) to 9/patient
(5–12) (P \ 0.001). Median morning BGL declined in guideline ICUs, from 114 mg/dl (96–139) to
100 mg/dl (85–123) (P \ 0.001). The change in blood glucose control was accompanied by a rise of
the incidence of SH, from 7 to 13% (P \ 0.001). SH, however, did never cause short-term harm (no
death or coma). Nurses alone performed equally well with regard to overall blood glucose control,
and even showed a decline of incidence of SH, for details see Fig. 1.

CONCLUSIONS. Implementation of an evidence-based IIT guideline improves blood glucose
control, but increases the incidence of SH. IIT can be applied by nurses alone.

Figure 1
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EVALUATING SMALL BOWEL FUNCTION IN PATIENTS WITH MULTI ORGAN
DYSFUNCTION SYNDROME USING A CITRULLINE GENERATION TEST

M.B. Keur1,2, J.H. Peters3, N. Wierdsma4, A. van Bodegraven3, A.R.J. Girbes1,2, A. Beishuizen1,2

1VU University Medical Center, Intensive Care Unit, Amsterdam, The Netherlands, 2VU University
Medical Center, Institute for Cardiovascular Research, Amsterdam, The Netherlands, 3VU University
Medical Center, Gastroenterology, Amsterdam, The Netherlands, 4VU University Medical Center,
Dietetics, Amsterdam, The Netherlands

INTRODUCTION. Malabsorption, arbitrarily defined as an intestinal absorption of 85% or less, is
believed to be a frequently occurring problem in intensive care units (ICU). It is a problem of great
concern, particularly in patients suffering from sepsis or multiple organ dysfunction. Small bowel
dysfunction may lead to malnutrition and may predispose to sepsis and multi organ dysfunction syn-
drome (MODS). However, there are no simple, validated tests to assess intestinal function. A recently
developed test, the citrulline generation test (CGT), exclusively measures the enterocytes’ conversion of
administered glutamine into citrulline and therefore represents enterocyte (small bowel) function [1].

OBJECTIVES. The aim of this study was to apply CGT in patients with MODS in order to evaluate
small bowel function. Secondly, we wanted to compare the CGT results of the patients with MODS to
a group of stable ICU patients.

METHODS. We compared the MODS group, defined as having 2 or more dysfunctioning organ systems,
to a group of stable ICU patients defined as an ICU patient who is mechanically ventilated but not on other
organ support (inotropes, renal support, etc.). After a 5 h fast 20 g of glutamine-alanine (Dipeptiven�) was
administered intravenously after which, during 3 h, citrulline levels were measured at fixed time points.
The measurement was performed by reverse-phase high-performance liquid chromatography (HPLC).
The MODS patients were tested twice, the first time on day 1 and the second time on day 5.

RESULTS. We studied 19 MODS patients (5 females/14 males) and 16 stable ICU-patients (9
females/7 males).

RESULTS
Parameter MODS day 1 STABLE ICU P value

Median IQR Median IQR

Age (years) 69.0 64.0–76.0 62.5 53.3–67.8 \0.05
APACHE II score 28.0 20.0–34.0 24.5 19.5–26.8 0.2
SOFA score 10.0 8.0–14.0 4.0 3.0–4.8 \0.0001
Citrulline T = 0 (lmol/l) 36.6 23.3–45.3 30.6 25.1–38.4 0.5
Peak citrulline (lmol/l) 45.7 32.0–64.5 51.5 37.1–59.1 0.8
iAUC T = 90 citrulline

(lmol/l/min)a
571.5 409.5–961.0 977.0 739.8–1084.0 \0.05

Slopeb 0.17 0.1–0.25 0.22 0.19–0.3 \0.05
aiAUC T = 90 is defined as the increment of the area under the curve of citrulline at
T = 90 min
bSlope is defined as (peak citrulline - citrulline at T = 0)/time to peak

iAUC citrulline T = 90

CONCLUSIONS. MODS patients displayed a markedly decrease of small bowel function, as defined
by citrulline iAUC at t = 90 min, when compared to a stable control group. MODS patients also
showed a markedly decrease in the speed of citrulline generation as defined by the slope of the graph.

REFERENCE(S). 1. Crenn P et al. Citrulline as a biomarker of intestinal failure due to enterocyte
mass reduction. Clin Nutr. 2008 Jun;27(3):328–39

0976
THE IMPACT OF REAL TIME CONTINUOUS GLUCOSE MONITORING ON
GLUCOSE VARIABILITY IN CRITICALLY ILL PATIENTS

R. Brunner1, R. Kitzberger1, W. Miehsler1, C. Madl1, U. Holzinger1

1Medical University of Vienna, General Hospital, Dept. of Medicine III, Vienna, Austria

INTRODUCTION. Glucose variability has been found to be associated with mortality in critically ill
patients, independent of mean glucose concentration [1].

OBJECTIVES. The aim of this analysis was to assess the impact of real time continuous glucose
monitoring (CGM) on glucose variability in critically ill patients receiving intensive insulin therapy
(IIT).

METHODS. This is the post-hoc analysis of a prospective, randomized, controlled trial [2]. Data of 124
patients admitted to the ICU either receiving IIT according to a real time CGM system (Guardian�,
Medtronic, Northridge, CA, USA) (n = 63) or according to an algorithm (n = 61) with selective arterial
blood glucose measurements (simultaneously blinded CGM) for 72 h were analysed. Insulin infusion
rates were guided according to the same algorithm in both groups. Mean glucose and standard deviation,
as a marker of glucose variability, were calculated for the first 24 h (GluMEAN1, GluSD1) and for the
whole study period (GluSD). Statistical comparison of parameters between study groups and between
ICU survivors (n = 94) and non-survivors (n = 30) was performed using student’s t test.

RESULTS. The variability of sensor glucose during the entire study period was comparable between
the real time CGM group and controls (21.51 ± 1.10 vs. 23.44 ± 1.26 mg/dl; p = 0.243). Although
the mean sensor glucose during the first 24 h in ICU showed a trend towards lower values in the
intervention group (real time CGM vs. control: GluMEAN1: 104.40 ± 2.00 vs. 109.23 ± 1.96 mg/dl;
p = 0.087), variability of sensor glucose during the first 24 h did not differ significantly (real time
CGM vs. control: GluSD1: 18.46 mg/dl vs. 20.85 mg/dl; p = 0.201). GluSD tended to be lower in ICU
survivors (ICU survivors vs. non-survivors: 21.61 ± 8.60 vs. 25.10 ± 10.55 mg/dl; p = 0.071)
whereas GluSD1 (19.06 ± 9.32 vs. 21.41 ± 13.21 mg/dl; p = 0.282) and GluMEAN1 (106.39 ± 14.83
vs. 108.00 ± 18.44 mg/dl; p = 0.627) were not different between ICU survivors and non-survivors.

CONCLUSIONS. IIT guided by real time CGM did not result in reduced glucose variability com-
pared to IIT according to an algorithm with selective arterial blood glucose measurements. Although
mean sensor glucose during the first 24 h tended to be lower in the real time CGM group, glucose
variability was not different between the two groups. GluSD tended to be lower in ICU-survivors
irrespective of glucose monitoring.

REFERENCE(S). 1. M. Egi, et al. Crit Care. 2009;13: 302–302.

2. U. Holzinger, et al. Diabetes Care 2010 Mar;33(3):467–72.

0977
DRAMATIC CHANGES IN THE GUT FLORA IN CRITICAL ILLNESS IMMEDI-
ATELY AFTER SEVERE INSULT

M. Hayakawa1, T. Asahara2, N. Henzan1, H. Murakami1, H. Yamamoto1, N. Mukai1, Y. Minami1, M.

Sugano1, N. Kubota1, S. Uegaki1, H. Kamoshida1, A. Sawamura1, K. Nomoto2, S. Gando1

1Hokkaido University Hospital, Emergency and Critical Care Center, Sapporo, Japan, 2Yakult Central
Institute for Microbiological Research, Tokyo, Japan

INTRODUCTION. In the gastrointestinal tract, the gut flora which comprises several hundred grams
of bacteria is crucially involved in host homeostasis through their metabolic, trophic, and protective
activities. However, the immediate changes in the gut flora in critical illness following severe insults
are unknown.

OBJECTIVES. To investigate the changes in the gut flora at an early phase of severe insult in
critically ill patients.

METHODS. Fifteen patients who experienced a sudden and severe insult including trauma, out-of
hospital cardiac arrest, and cerebral vascular disease were studied, along with 12 healthy volunteers as
the control group. Two fecal samples were acquired from the subjects by swabs of the rectum within
6 h after admission to the emergency room (day 0). Samples were serially collected from patients on
day 1, 3, 5, 7, 10, and 14. Samples were collected from control subjects.

RESULTS. Total bacterial counts, especially various obligate anaerobes and total Lactobacillus, sig-
nificantly decreased in comparison to those of the control subjects on day 0. In addition, on day 0, the total
organic acid levels of the patients were significantly lower than those of the control subjects; particularly
acetic acid, propionic acid, and butyric acid. The levels of these acids remained low throughout the 14 days
period of study. The total bacterial counts did not recover to normal levels during the 14 day study period.
Obligate anaerobe counts of the patients did not improve until day 14. Total Lactobacillus counts were low
on day 0 and increased gradually thereafter, but did not attain the levels found in controls. The counts of
pathogens (Enterococcus and Pseudomonas) increased during the study period.

CONCLUSIONS. Gut flora in critically ill patients can change drastically immediately after a severe
insult, and may not recover for up to 14 days. At the same time, the number of harmful bacteria can
increase.

TABLE FECAL FLORA ON DAY 0
Control Subjects Patients P value

Total bacteria 10.1 (9.8–10.4) 7.5 (6.7–8.0) \0.001
Obligate anaerobes
Clostridium cocades group 9.4 (9.0–9.7) 6.1 (5.4–7.0) \0.001
Clostridium leptam subgroup 9.2 (9.0–9.7) 6.5 (6.1–7.3) \0.001
Bacteroides fragilis group 9.4 (9.0–9.8) 6.8 (5.9–7.6) \0.001
Bifidobacterium 9.2 (8.9–9.4) 6.0 (\5.0–6.9) \0.001
Atopobium cluster 9.0 (8.5–9.5) 6.0 (\5.1–7.1) \0.001
Prevotella 8.8 (8.5–9.1) \5.0 (\5.0–6.0) \0.001
Clostridium perfnngens \3.5(\3.5–\3.5) \3.5 NS

Facultative anaerobes
Total Lactobacillus 5.7 (4.5–6.9) \25 (\2.5–2.7) \0.001
Enterobacteriaceae 5.9 (5.5–6.4) 5.5 (\5.4–6.4) NS
Enterococcus 5.2 (4.3–5.8) 4.6 (\2.9–5.5) NS
Staphylococcus 3.8 (3.4–4.5) \4.0 (\4.0–4.4) NS

Obligate aerobes
Pseudomonas \3.0 \3.0 NS

All measurements was presented as Log10 counts/g and median (interquartile range
25–75%)

0978
SERUM 25-HYDROXYVITAMIN D STATUS OF CRITICALLY ILL PATIENTS IS
PREDICTIVE OF HOSPITAL MORTALITY INDEPENDENT OF SAPS II

K. Amrein1, S. Amrein2, A. Holl3, G. Wagner4, C. Schnedl1, A. Münch2, K.H. Smolle1, T.R. Pieber1,
H. Dobnig1

1Medical University Graz, Department of Internal Medicine, Graz, Austria, 2Medical University
Graz, Department of Anesthesiology and Intensive Care Medicine, Graz, Austria, 3Medical Uni-
versity Graz, Department of Neurology, Graz, Austria, 4Medical University Graz, Department of
Medical Informatics, Statistics and Documentation, Graz, Austria

INTRODUCTION. Whether widespread vitamin D deficiency which is mainly due to geographic
latitude, diet and life-style contributes to clinical outcome in the hospital is unclear. Because of the
pleiotropic effects that vitamin D may have on immune function, calcium metabolism, muscle and
cardiac function, the role of low vitamin D baseline levels as well as that of vitamin D supple-
mentation in an ICU setting has recently attracted interest.

OBJECTIVES. Aim of the present study was to investigate a possible relationship between hospital
mortality and vitamin D status of patients at different intensive care units of our institution.

METHODS. From September 2008 until April 2010, 25-hydroxyvitamin D [25(OH)D], serum
calcium and parathyroid hormone (PTH) levels were assessed in 577 patients at different ICUs of our
tertiary care center (medical, cardiothoracic, mixed surgical and neurological ICUs). Because of
seasonal variations of 25(OH)D levels we formed month-specific tertiles with the highest 25(OH)D
tertile being the reference category.

RESULTS. Mean serum 25(OH)D level was 18.9 ± 10.9 ng/ml. By current definitions the majority
of patients (62.5%) were vitamin D deficient (\20 ng/ml) and 24.9% were vitamin D insufficient
(C20 and\30 ng/dl). Normal 25(OH)D levels ([30 ng/ml) were present in 12.6%. Table 1 provides
information on clinical and laboratory findings in the three 25(OH)D groups. Both lower 25(OH)D
tertiles were associated with increased hospital mortality after adjustment for age, sex and SAPS II.
For 330 patients both 25(OH)D and PTH levels were available. Adjusting the Cox regression analysis
also for PTH and dialysis status increased the HR for hospital mortality to 2.3 (1.1–4.7) and 2.1 (0.99
and 4.4) for the two lower 25(OH)D tertiles. In addition tertiles of PTH and serum calcium levels
suggested higher mortality rates for patients in the highest PTH (P = 0.09) and those in the lowest
calcium tertile (P = 0.12).

TABLE 1
25(OH)D tertiles Lowest

tertile (n = 201)
Medium
tertile (n = 192)

Highest
tertile (n = 184)

P value

Age (years) 65 (55–77) 61 (49–73) 63 (53–74) 0.04
Male (%) 58 66 62 NS
SAPS score 32 (23–37) 28 (18–33) 29 (19–34) 0.01
25(OH)D (ng/ml) 10.1 (8.0–11.3) 17.2 (13.1–21.4) 30.0 (22.7–34.6) 0.001
Serum calcium (mmol/L) 2.08 (1.97–2.20) 2.12 (1.98–2.23) 2.16 (2.06–2.27) 0.001
Serum phosphate (mmol/L) 1.25 (0.92–1.49) 1.14 (0.87–1.28) 1.15 (0.85–1.33) NS
Parathyroid hormone (pg/ml) 87 (35–101) 75 (33–76) 54 (28–61) 0.001
Hospital mortality (%) 25.2 20.6 12.3
Hospital mortality HR (95% CI) 1.67 (1.01–2.75) 1.71 (1.02–2.88) Ref

CONCLUSIONS. Our results demonstrate that independent of baseline SAPS II, age and sex,
critically ill patients with low 25(OH)D levels seem to be at increased risk for hospital mortality.
Whether a rapid correction of vitamin D status may be beneficial in the ICU setting remains to be
further explored in randomized controlled trials.
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EFFECTS ON NUTRITION THERAPY ON THE OUTCOME OF PATIENTS WITH
SEVERE SEPSIS: RESULTS FROM THE VISEP TRIAL

G. Elke1, E. Kuhnt2, D. Schädler1, M. Ragaller3, F.M. Brunkhorst4, I. Frerichs1, N. Weiler1, Com-
petence Network Sepsis (SepNet)

1University Medical Center Schleswig-Holstein, Campus Kiel, Dept. of Anesthesiology and
Intensive Care Medicine, Kiel, Germany, 2University of Leipzig, Clinical Trial Centre
Leipzig, Leipzig, Germany, 3University Hospital of the Technical University of Dresden,
Department of Anesthesiology and Intensive Care Medicine, Dresden, Germany, 4University
Hospital Jena, Clinic for Anesthesiology and Intensive Care Medicine, Jena, Germany

INTRODUCTION. The optimal route and amount of nutrition therapy remains to be up for debate
which is reflected in the most recent nutrition guidelines by the European (ESPEN) and American
(ASPEN) societies [1, 2]. Enteral nutrition (EN) should be preferred over parenteral nutrition (PN).
While ASPEN recommends permissive underfeeding with EN only and avoid PN in the first days of ICU
stay, ESPEN proposes an early complementary parenteral approach.
OBJECTIVES. Our aim was to identify the route and amount of nutrition provided and its possible
association to outcome parameters in a large population of patients with severe sepsis/septic shock.

METHODS. Daily nutrition data was collected within the framework of the ‘‘Efficacy of Volume
Substitution and Insulin Therapy in Severe Sepsis’’ study [2]. Categorical data are reported as
absolute or relative frequencies where appropriate. Median and interquartile range are presented for
continuous data. The Chi-square, Kruskal–Wallis H test and logistic regression were applied to
compare categorical and continuous variables as appropriate. SAS 9.1.3 (SAS Institute Inc., Cary,
NC, USA.) was used for all data analyses.
RESULTS. In 477 patients with severe sepsis/septic shock, 107 patients received EN, 62 PN, 272
patients mixed and 36 no nutrition (none). The median total energy amount was 1,066
(569–1,511) kcal/day. 761 (388–1,173) kcal/day were provided by EN, 844 (454–1,472) kcal/day by
PN and 1,263 (875–1,668) kcal/day by mixed nutrition (p \ 0.001). Groups were well balanced
regarding epidemiologic data. Patients with PN had a lower APACHE II score (17 [13–22]) compared
to EN (20 [17–24]), mixed (20 [16–24]) and no nutrition (21 [15–27]). While morbidity (infection,
renal replacement, mechanical ventilation) was not increased in patients with PN, 28-day mortality
was significantly higher (EN: 18.7%, PN: 29.0%, mixed: 25.4%, none 50.0%, p = 0.003). The effect
remained after multivariable adjustment (odds ratio and 95% confidence interval: EN versus PN 0.3
(0.1 to 0.7; mixed vs. PN: 0.5 (0.2–1.0); PN vs. none: 1.6 (0.6–4.2).
CONCLUSIONS. Despite a lower APACHE II score and comparable caloric intake and morbidity an
increased risk of mortality was observed in nourished patients receiving PN. The highest mortality
risk was observed in patients without nutrition. Our results support once more the importance of
nutrition therapy. If nutrition therapy is required, PN seems to be an attributable factor affecting
outcome. Hence, the concept of permissive underfeeding with EN only may be more appropriate than
early complementary PN.

REFERENCE(S). 1. Kreyman et al. Clin Nutr 2006; 25:210–223.

2. McClave et al. J PEN 2009; 33:277–316.
3. Brunkhorst FM et al., New Engl J Med 2008;358:125–139.
4. Elke et al. Crit Care Med 2008;36:1762–1767.
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CARDIOVASCULAR EFFECTS OF AUTONOMIC STORM AFTER BRAIN DEATH:
ECHOCARDIOGRAPHIC EVALUATION OF POTENTIAL CARDIAC TRANS-
PLANT DONORS AND OUTCOME AFTER IMPLANT

F. Clau Terré1, T. Pont1, N. Masnou1, J.C. Ruiz1, R. Gracia1, E. Espinel1, P. Salamero2

1Vall d’Hebrón University Hospital, Transplant Department, Barcelona, Spain, 2Vall d’Hebrón
University Hospital, Head of Transplant Department, Barcelona, Spain

INTRODUCTION. In 2008, 480 hearts were offered in Spain for transplant, only 292 were
implanted (36% were lost for several reasons). One of the main reasons for his rejection, in previously
good organs, was the damage of the contractility after the locking of the brainstem, and the surgeons
inspection. The manifestations of the cellular damage after autonomic storm are widespread. In the
heart, there is focal myocyte necrosis especially of the subendocardial area, a hypercontractile state of
the sarcomere, and coagulative myocytolysis associated with a mononuclear cell infiltrate.
OBJECTIVES. The aim of the study is to know the incidence of cardiac dysfunction induced by brain
death, the most common echocardiographic changes and the repercussions after implant.
METHODS. We reviewed donor heart patients from the last 5 years, in those patients with an
previous echocardiographic exam to brain death and without previous hemodynamic support,
expected to be optic donors.

RESULTS. We found 23 heart potential donors, 5 of them (24%) were rejected by a severe cardiac
damage after brain death; the resting 76% (18 hearts) were donors. In 13 heart donor (72%) a reported
autonomic storm were treated and 5 hearts donor did not suffer any hemodynamic alteration after
brain death. The most common echocardiographic new alterations were a reduction in ejection
fraction by Simpson 4C (25%), new hypokinesis (18%), a slight elevation of EDLV area (10%) and a
reduction of TAPSE values (15%).

There were important consequences in the postoperative period with no increase in mortality rates
(below 10%). 25% of heart receptor suffered transitory left ventricular failure and 15% of heart receptor
had a right ventricle damage. The clinical consecuences appeared were a delay extubation (20%),
prolonged use of inotropoes (more than 7 days) and a 20% used of IABP.

CONCLUSIONS. • Brain death has serious consequences in heart function carrying a lost of 25% of
potential hear donors.
• The autonomic storm after brain death must be early diagnosed and treated with a standardized

protocol including hormone therapy
• The consequences of autonomic storm in the postoperative period is related with an increase in

complications

REFERENCE(S). • Pinelli G, Mertes PM, Carteaux JP, et al. Myocardial effects of experimental
acute brain death: evaluation by hemodynamic and biological studies. Ann Thorac Surg
1995;60:1729–34.
• Szabó G, Hackert T, Buhmann V, Sebening C, Vahl CF, Hagl S.Myocardial performance after

brain death: studies in isolated hearts. Ann Transplant. 2000;5(4):45–50.
• Rosendale JD, Kauffman HM, McBride MA, Chabalewski FL, Zaroff JG, Garrity ER, Delmonico

FL, Rosengard BR. Hormonal resuscitation yields more transplanted hearts, with improved early
function. Transplantation. 2003 Apr 27;75(8):1336–41.

• Szabó G, Sebening C, Hackert T, Hoffmann L, Sonnenberg K, Hagl C, Tochtermann U, Vahl CF,
Hagl S. Influence of brain death and cardiac preservation
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THE EFFECT OF CENTRAL VENOUS PRESSURE ON EXPERIMENTAL ACUTE
RIGHT VENTRICULAR AFTERLOAD INCREMENT

D. Reis Miranda1, M.H. Knook1, F. Paalvast1, F. Oei2, D.A. Gommers1, J. Bakker1

1Erasmus Medical Center, Intensive Care Medicine, Rotterdam, The Netherlands, 2Erasmus Medical
Center, Thoracic Surgery, Rotterdam, The Netherlands

INTRODUCTION. Central venous pressure (CVP) as well as delta CVP is known to be a poor
parameter for fluid responsiveness [1].

OBJECTIVES. We tested the effect of acute right ventricular afterload increment on CVP in a
porcine model, with open pericardium and closed pericardium.

METHODS. 14 pigs were instrumented, 8 underwent acute right ventricular afterload increment with
an open pericardium and 6 with a closed pericardium. On the main pulmonary artery, an ultrasonic
flowprobe (MA14PAX, Transonic) was positioned to obtain pulmonary flow. Distally, a balloon-
occluder was positioned facilitating gradual constriction of the pulmonary artery. All pigs received 2
pulmonary artery catheters: one in the pulmonary artery distal from the occluder and one with the tip
in the right ventricle. Delta CVP (dCVP) is computed as CVP minus baseline CVP and delta right
ventricular diastolic pressure (RVdia) as RVdia minus RVdia at baseline. Occluder resistance (OR) is
computed as the systolic right ventricle pressure minus systolic pulmonary pressure divided by
cardiac output times 79.9.

RESULTS. Cardiac output varied between 4.8 and 0.5 l/min in open pericardium and between 5.2
and 0.8 l/min in closed pericardium. There was only a very weak correlation between dCVP and OR
(r2 = 0.11, p \ 0.05) in open pericardium as well as in closed pericardium (r2 = 0.13, p \ 0.05).

CONCLUSIONS. We did not observe a CVP increment during experimental acute right afterload
increment. We hypothesize that this is due to the high compliance of the vena cava.

REFERENCE(S). 1. Kumar A, Pulmonary artery occlusion pressure and central venous pressure fail
to predict ventricular filling volume, cardiac performance, or the response to volume infusion in
normal subjects. Crit Care Med 2004;32:691–699.

0982
LEFT VENTRICULAR PERFORMANCE ASSESSED BY ECHOCARDIOGRAPHY
AND UNCALIBRATED PULSE CONTOUR METHOD IN CRITICALLY ILL
PATIENTS

S. Scolletta1, L. Bodson1, K. Donadello1, A. Devigili1, A. Herpain1, J.-L. Vincent1,
D. De Backer1

1Universitè Libre de Bruxelles, Intensive Care, Erasme Hospital, Bruxelles, Belgium

AIMS. Left ventricular (LV) performance is often quantified by echocardiography (EC) in critically
ill patients. It has been suggested that pulse contour methods (PCMs) could complement EC in the
continuous monitoring of cardiac function in these patients. We studied the value of an uncalibrated
PCM (MostCare, Vytech Health, laboratoires pharmaceutiques Vygon, Ecouen, France) compared
with EC in the monitoring of LV performance in critically ill patients.

METHODS. We enrolled 21 patients admitted to a 31-bed university hospital medico-surgical ICU
who required an EC evaluation and who were equipped with a standard arterial catheter-line for
invasive arterial pressure monitoring. We simultaneously assessed the LV ejection fraction (LV-
EF%) by EC and the cardiac cycle efficiency (CCE) by the MostCare system. The CCE is an index of
arterial-ventricular coupling that represents the equilibrium between preload, afterload, arterial
elastance, and contractility. It is obtained from the ratio between the ideal pressure wave form and the
form actually detected. The CCE is a dimensionless variable that ranges from -1 (the worst) to +1
(best possible LV efficiency). Linear correlation analysis was applied.

RESULTS. LV-EF% (by EC) ranged from 20 to 77% (mean 57.4 ± 17%) and CCE from -0.31 to
+0.45 (mean 0.22 ± 0.18). The correlation coefficient between LV-EF% and CCE was 0.88
(r2 = 0.78, p \ 0.001). The linear correlation analysis was CCE = 0.01EF - 0.34.

Figure 1

CONCLUSIONS. CCE obtained from the MostCare system was well correlated with a wide range of
LV-EF% values obtained by EC. CCE monitoring may allow continuous assessment of LV function
in critically ill patients.

REFERENCES: Romano SM, Pistolesi M. Assessment of cardiac output from systemic arterial
pressure in humans. Crit Care Med 2002.
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CORRELATION BETWEEN SYSTOLIC PULMONARY ARTERY VALUES ESTI-
MATED WITH DOPPLER ECHOCARDIOGRAPHY AND MEASURED WITH
PULMONARY ARTERY CATHETER IN PATIENTS WITH SUSPECTED PUL-
MONARY ARTERY HYPERTENSION

J. Cebrián1, B. Balerdi1, J. Bonastre1, C. Lopez1

1Hospital Universitario La Fe, Valencia, Spain

INTRODUCTION. Because the existence of structural and manpower facilities Intensive
Care Unit (ICU) may be a good place to perform some minor haemodynamic studies. Here we
show some results in the field of pulmonary arterial hypertension (PAH).

OBJECTIVES. To analyze the correlation between systolic pulmonary arterial pressure
(SPAP) values estimated with Doppler-echocardiography (DE) and those directly measured
with pulmonary artery catheter (PAC) among patients with high PAH suspicion.

METHODS. Patients undergo an ICU PAH study in order to confirm or rule out the existence
of PAH. The study includes PAC measure. We analyze patients with previously measured
SPAP by using DE. We performed a correlation study in order to obtain R Pearson coefficient
and a correlation equation between both methods. Residuals were analyzed in order to rule out
non spherical perturbations in the model. Results are showed as mean and standard deviation
for quantitative variables and frequencies for categoric data. We have used Minitab statistical
packet.

RESULTS. 43 patients were recruited during the period 24/04/2008–08/07/2009. Mean age
was 53.8 years (SD 15.7) and 30.2% were males. SPAP directly measured with PAC was
54.4 mmHg (SD 27.3) while the same variable measured by using DE was 64.6 mmHg (SD
23.9). Pearson’s R coefficient was 0.81 (p = 0.000) and the equation was SPAP (PAC) =
-5.18 + 0.923 9 SPAP (DE). The residual analysis showed no model perturbations.

CONCLUSIONS. In high PAH suspicion patients, DE estimated values are well correlated
with those measured with PAC and a good correlation equation may be derived.

0984
DOPPLER ECHOCARDIOGRAPHY IN PREDICTING SPONTANEOUS BREATH-
ING TRIAL AND WEANING FAILURE

J. Papanikolaou1, T. Saranteas2, D. Angouras3, D. Makris1, D. Karakitsos4, A. Karabinis4, E.

Zakynthinos1, G. Kostopanagiotou2

1Department of Critical Care Medicine, School of Medicine, University Hospital of Larissa,
Larissa, Thessaly, Greece, 2Second Department of Anestesiology, School of Medicine,
University of Athens, ‘Attikon’ Hospital, Athens, Greece, 3Department of Cardiothoracic
Surgery, School of Medicine, University of Athens, ‘Attikon’ Hospital, Athens, Greece,
4Department of Intensive Care, General Hospital of Athens, Ahens, Greece

OBJECTIVES. Left ventricular (LV) dysfunction may play a critical role in weaning failure.
Thus, we tested whether assessing LV function and filling pressures by means of Doppler
echocardiography during a spontaneous breathing trial (SBT) could predict SBT and/or
weaning failure.

METHODS. The present prospective study included 50 consecutive ICU patients (age:
52.38 ± 18.34 years), hemodynamically stable and in sinus rhythm, who fulfilled previously
accepted criteria for a 30-min-SBT through T-tube. SBT was considered successful when
patients experienced no respiratory or hemodynamic complications and they were extubated.
Transthoracic Echocardiography (TTE) was performed before SBT, and repeated either in
30 min in patients with successful SBT, or before reconnection in patients with unsuccessful
SBT. Transmitral flow diastolic velocities were recorded by pulse wave Doppler; TDI
intrinsic myocardial velocities were recorded at the borders of mitral annulus. Doppler-
derived indices of global (myocardial performance index, Tei index), systolic (lateral S’) and
diastolic (E/A, E/lateral E0, E/Vp) LV function were prospectively tested. Weaning was
considered successful when the patient had successful SBT and sustained spontaneous
breathing [48 h after extubation.

RESULTS. 23 patients failed SBT and 5 failed extubation. Increased pre-trial Doppler sur-
rogates of LV elevated filling pressures (E/E0 , E/Vp) predicted SBT failure: for E/E0, area
under the curve (AUC) (95% CI) was 0.78 (0.64–0.92) (P = 0.001); for E/Vp was 0.71
(0.55–0.87) (P = 0.013). The diagnostic performance of E/E0 and E/Vp for weaning failure
were 0.86 (0.75–0.97) (P \ 0.001) for E/E0 and 0.75 (0.6–0.9) (P = 0.003) for E/Vp,
respectively. Notably, AUCs (95% CI) of rapid shallow breathing index (RSBI), were 0.74
(0.59–0.88) (P = 0.004) and 0.75 (0.61–0.88) (P = 0.003) for SBT failure and weaning
failure, respectively. Finally, acute changes in Doppler parameters of LV function during SBT
were neither statistically significant, nor correlated to SBT or weaning outcomes.

CONCLUSIONS. Our study showed that the diagnostic performance of cardiac Doppler
indices may be helpful in the prediction of SBT and weaning outcome.

0985
MONITORING OF CARDIAC OUTPUT WITH ECHOCARDIOGRAPHY AND
MOSTCARE SYSTEM IN PATIENTS WITH TRAUMATIC BRAIN INJURY

F. Franchi1, E. Falciani1, R. Silvestri1, L. Cubattoli1, P. Mongelli1, M.S. Romano2,

P. Giomarelli1, S. Scolletta1

1University of Siena, Siena, Italy, 2University of Florence, Florence, Italy

INTRODUCTION. Cardiac output (CO) monitoring is important in critically ill patients in
order to avoid a low output syndrome. Echocardiography is a valuable and non-invasive
technique, but it is not a continuous bedside monitoring system. Intensivists today have an
outfit of several new techniques that provide for continuous and minimally invasive hemo-
dynamic assessment. CO can be obtained by a pulse contour method that does not need any
kind of calibration or preloaded data: the MostCare (Vytech Health,Laboratoires Pharma-
ceutiques Vygon, Ecouen, France).

OBJECTIVES. We compared the CO values assessed by the MostCare system (MC-CO) and
transthoracic echocardiography (TTE-CO) in patients with traumatic brain injury (TBI).

METHODS. 22 patients (10 female, mean age 45 ± 20) with TBI admitted to a 13-bed
university hospital medico-surgical ICU were prospectively enrolled. Exclusion criteria were
patients\18 years old. Simultaneous determinations of CO were obtained by TTE and Most-
Care at two times: baseline (T0), and after a fluid challenge of 250 ml colloids (T1). Linear
correlations and Bland Altman analysis were performed.

RESULTS. 42 paired CO values were obtained. TTE-CO values range from 3.83 to 7.28 l/min,
and MC-CO from 4.14 to 7.32 l/min. At T0 the mean bias between the two techniques was 0.07 l/
min (SD 0.46 l/min) and the percentage of error (PE) was 19%. At T1 the mean bias was 0.02 l/min
(SD 0.04 l/min), and PE was 10%. Pearson’s correlation coefficients (R) between TTE-CO and
MC-CO were 0.9 and 0.87, at T0 and T1, respectively. Overall, the mean bias between the two
techniques was 0.07 l/min (SD 0.24 l/min) (Fig. 1), PE was 9%, and R was 0.84.

Figure 1

CONCLUSIONS. MC-CO well correlated with a wide range CO values obtained by TTE-
CO. MostCare and TTE seemed to be interchangeable in monitoring the CO of TBI patients.
This pulse contour system could be a helpful technique in earlier detecting a low output state
in critically ill patients.

REFERENCE(S). Romano SM, Pistolesi M. Assessment of cardiac output from systemic
arterial pressure in humans. Crit Care Med. 2002;30(8):1834–41.

0986
CORRELATION OF FILLING PRESSURES BY ECHOCARDIOGRAPHY AND
INVASIVE MEASUREMENT IN VENTILATED PATIENTS

F. Clau Terré1, C. Torrents1, M. Carrasco1, J. Lalama1, L. Perez1

1Vall d’Hebrón University Hospital, Barcelona, Spain

INTRODUCTION. The use of filling pressures of the right atrium and left atrium is normal
in the monitoring of critically ill patients undergoing mechanical ventilation. This monitoring
is done through an invasive catheter placed in the superior vena cava and pulmonary artery,
which is not free of complications. The ability to make measurements of these parameters in a
non invasive way, makes the echocardiography an useful and essential tool when monitoring
critically ill patients

OBJECTIVES. We focus the study on validate the reliability of noninvasive measurements
by echocardiography and invasive measurement catheters of filling pressures

METHODS. We conducted a prospective observational study relating the filling pressures,
between central venous pressure (CVP) with the diameter of the inferior vena cava and left
atrial pressures with the values of the ratio E/e0 . The filling pressure variables were only
discriminated as high or low. Low values were accepted when invasive measurement of CVP
was \6 and \4 mmHg in the LAP; and by echocardiography when the diameter of the IVC
was\12 mm and the ratio E/e0\8. High values were accepted when the measurement of CVP
was higher than 10 and 8 mmHg in LAP and in echocardiography when the diameter of the
IVC [16 mm and the ratio E/e0 [15. We collected data from 38 patients in the immediate
postoperative period, under mechanical ventilation (Vt 8–9 ml/kg, FiO2 50%, PEEP 3), sinus
rhythm, good cardiac function and without postoperative drug support. All of them had a
central venous line and right atrium catheter as habitual monitoring of postoperative cardiac
patients. We performed an echocardiography when the patient presented hypotension, with
low values of CVP and LAP, and we repeated the measurements after the infusion of the
habitual fluid protocol (500 ml HES 6% in 30–45 min). The data we record were: diameter of
IVC and ratio E/e0 by echo and CVP and LAP values by invasive catheters.

RESULTS. • The relationship of a low CVP with a small IVC diameter was close to 0.987 in
the Pearson correlation with a 0.045 significance
• The relationship of high CVP with a greater diameter of IVC was 0.877 in the Pearson

correlation with a 0.067 significance
• The relationship of a low LAP with a E/e0 ration\8 was 0.893 in the Pearson correlation

with a 0.058 significance
• The relationship of a high LAP with a E/e0 ration[15 was 0.946 in the Pearson correlation

with a 0.041 significance.

CONCLUSIONS. Filling pressure variables measured by echocardiography have a very precise
correlation with invasive measure variables, especially when those values are high or low.
REFERENCE(S). • Groban L, Sanders DM, Prognostic value of tissue Doppler-Derived E/e0

on early morbid events after cardiac surgery. Echocardiography. 2010 Feb;27(2):131–8.
• Holland DJ, Prasad SB, Prognostic implications of left ventricular filling pressure with

exercise. Circ Cardiovasc Imaging. 2010 Mar;3(2):149–56.
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EVEN A MODERATE INCREASE IN PEEP IN ALI/ARDS PATIENTS COULD
HAVE A REAL IMPACT ON RIGHT VENTRICULAR FUNCTION

P. Marty1, S. Reda2, F. Vallee2, A. Mebazaa2, D. Payen2

1CHU Rangueil, Intensive Care Unit, Toulouse, France, 2CHU Lariboisiere, Medical Faculty Paris,
Intensive care unit, Paris, France
INTRODUCTION. Positive end-expiratory pressure (PEEP) is a widely used technique to maintain
alveolar patency [1], but its beneficial effects must be balanced against its harmful effects as increase in
intrathoracic pressure may compromise right heart function [2]. Classic echocardiographic parameters
as right ventricular diameter area (RVDA), RV/LV ratio area and paradoxical septum permit to detect
right ventricular (RV) failure but only when evolved [3].
OBJECTIVES. Aim of the study is to evaluate ability of right myocardial performance index (rMPI),
tricuspid annular plane systolic excursion (Tmta) and peak systolic velocity of tricuspid annulus (Sta)
to detect right ventricular dysfunction induced by a moderate increase in PEEP in patients with acute
lung injury (ALI) or acute respiratory distress syndrome (ARDS).
METHODS. Sedated ventilated patients presenting an ALI/ARDS with PaO2/FiO2 \300, bilateral
chest infiltrates were included. Respiratory, hemodynamic, echocardiographic measurements and
arterial and central venous blood gas analysis were performed twice: at baseline and 15 min after the
increase in 5 cmH2O of PEEP. This increase in PEEP must have kept the Pplat under 30 cmH2O.
RESULTS. Twenty consecutive patients were included. PEEP increase was associated with deterioration
in RV function, as indicated by the significantly changes in right MPI, Tmta and Sta (Tables 1, 2). By
contrast, there are no significant changes during the increase in PEEP for RVDA, RV/LV ratio area and
paradoxical septum. The increase in PEEP was also associated with an increase in systolic pulmonary
arterial pressure and a decrease in cardiac output. No improvement of arterial blood gas was noted.
CONCLUSIONS. RV systolic function is sensitive to a moderate increase in PEEP in ALI/ARDS
patients. Sta, Tmta and rMPI could detect earlier changes in right heart function than classic echo-
graphic parameters.
REFERENCE(S). 1. Mercat A, JAMA, 2008. 2. Pinsky MR, Crit Care Clin, 1990. 3. Jardin F, Curr
Opin Crit Care, 2005.

TABLE 1 VENTILATION AND HEMODYNAMIC PARAMETERS
Baseline PEEP + 5 cmH2O p value

Ventilation parameters
Tidal volume, ml 485 ± 57 485 ± 57 1
Total PEEP, cmH2O 6.2 ± 0.4 11.8 ± 2.3 0.0001
Plateau pressure, cmH2O 18 ± 4 24 ± 4 0.0001

Hemodynamic parameters
SAP, mmHg 139 ± 32 137 ± 36 0.37
DAP, mmHg 68 ± 12 69 ± 12 0.93
MAP, mmHg 87 ± 27 87 ± 28 0.70

TABLE 2 ECHOCARDIOGRAPHIC DATA
Baseline PEEP + 5 cmH2O p value

Cardiac output, l/min 4.59 ± 1.78 4.32 ± 1.7 0.01
LVEF, % 62.4 ± 10.1 65.1 ± 10.4 0.3
E, cm/s 73.6 ± 18.7 66.2 ± 16 0.003
RV/LV ratio area 0.59 ± 0.15 0.65 ± 0.17 0.14
Paradoxical septum 0 0 1
SPAP, mmHg 34.2 ± 11.1 39.7 ± 8.4 0.04
Right MPI 0.24 ± 0.14 0.35 ± 0.18 0.0004
Tmta, mm 23.2 ± 5.4 20.3 ± 4 0.01
Sta, cm/s 16.7 ± 4.2 15.5 ± 4 0.05

0988
DOBUTAMINE STRESS ECHOCARDIOGRAPHY UNMASKS MYOCARDIAL DYS-
FUNCTION IN EARLY RODENT POLYMICROBIAL SEPSIS

S.J. Barnes1, M. Singer1, G.L. Ackland1

1University College London, Wolfson Institute for Biomedical Research, London, UK

INTRODUCTION. An attenuated cardio-hemodynamic response to dobutamine is associated with a
poor outcome in established human sepsis [1,2]. Establishing a sensitive method to identify early
cardiac dysfunction in both experimental and human sepsis would be a useful tool to explore time-
sensitive mechanisms further.

OBJECTIVES. To assess myocardial responsiveness to dobutamine in early sepsis.

METHODS. All procedures were in accordance with UK Home Office laboratory animal legislation.
Under isoflurane anaesthesia, male adult Wistar rats underwent left common carotid and right internal
jugular venous cannulation for blood sampling/continuous BP monitoring and fluid administration
respectively. Rats received either 1.8 ml caecal slurry (Sepsis; n = 8) or 1.8 ml saline (sham; n = 8) ip,
before fluid resuscitation (0.9% saline 10 ml/kg/h) and conscious monitoring was commenced. After 4 h,
rats were re-anaesthetized with isoflurane and transthoracic echocardiography was performed. Stroke
volume was optimised with saline boluses prior to an incremental dobutamine infusion (1.25–20 mcg/kg/
min). Data are presented as mean (SD); analyzed with 2-way ANOVA and post-hoc Tukey test.

RESULTS. Figure 1 summarizes hemodynamic changes after sepsis, fluid resuscitation and dobu-
tamine infusion.

Figure 1

Baseline parameters were similar after echocardiography-guided fluid resuscitation, with contractility
and stroke volume restored in septic rats to sham values. Septic rats demonstrated an enhanced
chronotropic response to dobutamine compared to sham (p \ 0.002). Both peak velocity and cardiac
output were attenuated by C25% in sepsis (p \ 0.0001). In sepsis, baseline MAP was higher but
neither sham nor septic MAPs were affected by dobutamine infusion.
CONCLUSIONS. Dobutamine stress echocardiography is a sensitive, reproducible, dynamic phys-
iological probe that reveals early cardiac dysfunction in septic rats with apparently similar baseline
cardiovascular physiology.

REFERENCE(S). 1. Crit Care. 2008;12:118. 2. Crit Care Med. 1999; 27:2361–6.

GRANT ACKNOWLEDGMENT. Supported by Intensive Care Society Young Investigator Award
[SJB] and Academy Medical Sciences/Health Foundation Clinician Scientist award [GLA].
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SUBCLINICAL RIGHT VENTRICULAR DYSFUNCTION IN PATIENTS WITH
ACUTE RESPIRATORY DISTRESS SYNDROME, AN ECHOCARDIOGRAPHY
STUDY WITH DOPPLER TISSUE IMAGING

S. Moschietto1, D. Doyen2, J. Dellamonica1, H. Hyvernat1, G. Bernardin1

1CHU Nice, Medical Intensive Care Unit, Nice, France, 2CHU Nice, Cardiology, Nice, France

INTRODUCTION. The evaluation of right ventricular (RV) function is clinically useful in patients
with acute respiratory distress syndrome (ARDS) because the presence of RV failure has large
prognosis implications. The purpose of the current study was to compare right ventricular myocardial
strain imaging parameters with conventional echocardiographic indices evaluating right ventricular
function during ARDS.

OBJECTIVES. We hypothesized that peak systolic strain would be more sensitive than conventional
echocardiographic parameters in detecting subclinical right ventricular systolic dysfunction in
patients with ARDS.

METHODS. In total, 10 patients with ARDS and with normal right ventricle function assessed by
two dimensional echocardiography and 10 age matched subjects under mechanical ventilation
without heart or pulmonary disease were included in the present study. Conventional echocardiog-
raphy parameters for RV function assessment like RV fractional area change (RVFA) or the tricuspid
annular plane systolic excursion (TAPSE) were measured and compared to Tissue Doppler imaging
parameters with strain value obtained from the right ventricle free wall.

RESULTS. Strain values were reduced in the RV free wall of the patients with ARDS compared with
the control group (23.45% ± 3.8 vs. 31.8% ± 2.8 p = 0.005) Moreover no significant difference was
observed in conventional two dimensional parameters evaluating RV systolic function between these
two groups of patients. In patients with ARDS a significant relationship was shown between peak
systolic strain at basal free wall and arterial carbon dioxide tension (rho = -0.79 p = 0.017) and
with the end inspiratory pressure (rho = -0.67 p = 0.04).

CONCLUSIONS. During the ARDS, Doppler tissue imaging parameters can determine RV dys-
function that is complementary to conventional echocardiographic indices and is correlated with
respiratory parameters. On Doppler Tissue imaging, patients with ARDS exhibit abnormal RV sys-
tolic function even in patients with normal RV function assessed with conventional
echocardiographic parameters.

REFERENCE(S). 1. Jardin F, Gueret P, Dubourg O, Farcot JC, Margairaz A, Bourdarias JP. Two-
dimensional echocardiographic evaluation of right ventricular size and contractility in acute respi-
ratory failure. Crit Care Med 1985;13:952–56
2. Monchi M, Bellenfant F, Cariou A, Joly LM, Thebert D, Laurent I, Dhainault JF, Brunet F. Early

predictive factors of survival in the acute respiratory distress syndrome. A multivariate analysis.
Am J Respir Crit Care Med 1998;158:1076–1081

3. Jamal F, Bergerot C, Argaud L, Loufouat J, Ovize M. Longitudinal strain quantitates regional
right ventricular contractile function. Am J Physiol Heart Circ Physiol 2003;285:H2842–7

0990
IMPACT OF OPEN LUNG VENTILATION ON RIGHT VENTRICULAR OUTFLOW
IMPEDANCE ASSESSED BY TRANSESOPHAGEAL ECHOCARDIOGRAPHY

H.A.E. El-Akabawy1, S. Salah Eldin2

1Cairo University Hospital, Critical Care Medicine, Cairo, Egypt, 2Cairo University, Critical Care,
Cairo, Egypt

INTRODUCTION. Open lung concept ventilation (OLV) is a method of ventilation intended to
maintain end-expiratory lung volume by increased airway pressure.

OBJECTIVES. Studying the effect of OLV on RV outflow impedance during inspiration and
expiration using transesophageal echo-Doppler in a trial to differentiate the RV consequence of
increasing lung volume from those secondary to increasing airway pressure during mechanical
ventilation.

METHODS. Thirty stable patients on mechanical ventilation because of different causes were
enrolled prospectively in this single center, cross sectional clinical study. Each patient was firstly
subjected to conventional ventilation (CV) with volume controlled ventilation, followed by open lung
concept (OLC) ventilation by switching to pressure controlled mode, then recruitment maneuver
applied until PaO2/FiO2 [375 torr. Hemodynamic (mean arterial pressure ‘‘MAP’’, central venous
pressure ‘‘CVP’’ and heart rate ‘‘HR’’) and respiratory (total and intrinsic PEEP, peak, plateau and
mean airway pressure and total and dynamic lung compliance) measurements were recorded before,
20 min after a steady state of CV and 20 min after a steady state of OLC ventilation. Also, trans-
esophageal ECHO Doppler was performed at end of inspiration and end of expiration to calculate the
mean acceleration (ACmean), as a marker of the RV outflow impedance, 20 min after a steady state of
CV and 20 min after a steady state of OLC ventilation.

RESULTS. During inspiration, ACmean was significantly lower during CV compared to OLC ven-
tilation (p value \0.001). Inspiration didn’t cause a significant decrease in ACmean compared with
expiration during OLV (p value\0.001) but did do so during CV. In comparison to baseline and CV,
OLC ventilation was associated with a statistically significant higher CVP (p value\0.001 for both),
higher total quasi-static lung compliance (p value\0.001 for both) and dynamic lung compliance (p
value 0.001 for both). Moreover, PaO2/FiO2 ratio of OLV was significantly higher than in baseline
and CV (p value \0.001 for both).

CONCLUSIONS. OLC ventilation does not change RV afterload during inspiration and expiration as
RV afterload appears primarily mediated through the tidal volume. Moreover, OLC ventilation
provide a more stable hemodynamic condition and better oxygenation and lung dynamics.

REFERENCE(S). 1. Hartog A, Vazquez de Anda GF, Gommers D, Kaisers U, Lachmann B.
At surfactant deficiency, application of ‘the open lung concept’ prevents protein leakage and
attenuates changes in lung mechanics. Crit Care Med 2000; 28: 1450–4
2. Reis Miranda D, Gommers D, Struijs A, et al: The open lung concept: Effects on right

ventricular afterload after cardiac surgery. Br J Anaesth 2004; 93:327–332.
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CAN MEAN ACCELERATION OF THE PULMONARY ARTERY BE USED FOR
RIGHT VENTRICULAR AFTERLOAD?

F. Paalvast1, M. Knook1, D. Dos Reis Miranda1, F. Oei1, J. van Bommel1, J. Bakker1, D.

Gommers1

1Erasmus Medical Center, Rotterdam, The Netherlands

INTRODUCTION. Mean acceleration (MA) has been used for right ventricular (RV)
afterload but has never been validated. In a previous study we found a good correlation
between MA and RV afterload in an experimental, open pericardium pig model1. The purpose
of this study was to evaluate the correlation between MA and RV afterload in a pig model
with a closed pericardium.

METHODS. Six anesthetized pigs were instrumented for the measurement of arterial blood
pressure, central venous pressure, RV and pulmonary pressure. On the main pulmonary artery,
an ultrasonic flowprobe (MA14PAX, Transonic) was positioned to obtain pulmonary flow.
Distally, a balloon-occluder was positioned facilitating gradual constriction of the pulmonary
artery. The mean pulmonary acceleration and cardiac output were calculated from the pul-
monary flow curve derived from the ultrasonic flowprobe. Occluder resistance (OR) is
computed as the systolic right ventricle pressure minus systolic pulmonary pressure divided
by cardiac output times 79.9. All measurements were performed in triple and averaged.

RESULTS. Cardiac output varied between 5.2 and 0.8 l/min. The correlation between MA
and OR was -0.550 (p \ 0.001).

CONCLUSIONS. Mean acceleration also correlates well with RV afterload in a closed
pericardium pig model.

REFERENCE(S). 1. Knook A et al. Validation of echocardiographic indices of right ven-
tricular afterload: an experimental, open pericardium pig model. Critical Care 2010, 14(Suppl
1):P132

0992
ESOPHAGEAL DOPPLER: ACCELERATION OF THE AORTIC BLOOD FLOW AS
AN INDEX OF LEFT VENTRICULAR SYSTOLIC FUNCTION

X. Monnet1, J.-M. Robert1, M. Rabot1, C. Richard1, J.-L. Teboul1

1Hôpital de Bicêtre, Assistance Publique-Hôpitaux de Paris, Faculté de Médecine Paris-Sud,
Université Paris-Sud 11, Le Kremlin-Bicêtre, France

INTRODUCTION. Among indices provided by the analysis of aortic blood flow through
esophageal Doppler, mean acceleration (Acc) is supposed to reflect the left ventricular (LV)
systolic function, but this has been poorly validated. In particular, Acc could be influenced by
loading conditions of the LV.

OBJECTIVES. To test whether Acc actually behaves as an indicator of LV systolic function
by testing if
1. it increased with inotropic stimulation,
2. it was not altered by fluid loading,
3. it correlated with the echographic LV ejection fraction (LVEF) and it reliably tracked the

changes in LVEF during therapeutic intervention.

METHODS. In 37 patients with cute circulatory failure (SAPSII 59 ± 18, age
64 ± 10 years, 26 receiving norepinephrine), we administered either a volume expansion
(500 mL saline over 20 min in 24 patients) or dobutamine (5 lg/kg/min in 13 patients). We
simultaneously measured Acc (CardioQ, Deltex Medical) and LVEF at baseline and after
therapeutic intervention.

RESULTS. Volume expansion significantly altered neither LVEF (from 56 ± 12 to
58 ± 12%) nor Acc (from 9.5 ± 3.2 to 9.9 ± 3.1 cm/s2) while dobutamine infusion signif-
icantly increased LVEF by 27 ± 15% and Acc by 44 ± 27%. Considering the 74 Acc/LVEF
pairs of measurements, an Acc \8.2 cm/s2 predicted a LVEF B 45% with a sensitivity of
77% (95% CI [56–91%]) and a specificity of 68% (95% CI [52–80%]). The changes in LVEF
and in Acc during fluid and dobutamine administration were significantly correlated
(r = 0.64, p \ 0.05).

CONCLUSIONS. Acc fulfilled the criteria required from a clinical indicator of LV global
systolic function. A given value of Acc allowed detecting a low LVEF with a modest
accuracy. By contrast, the treatment-induced relative changes in Acc were reliable for
tracking the treatment-induced relative changes in LVEF.

0993
ECHOCARDIOGRAPHIC E/E0 RATIO AT ICU ADMISSION IN PATIENTS WITH
ACUTE MYOCARDIAL INFARCTION: DOES IT PREDICT CARDIAC COMPLI-
CATIONS BETTER THAN LEFT VENTRICULAR EJECTION FRACTION?

F.J. Romero-Bermejo1, M.J. Dominguez-Rivas1, P. Martinez-Garcia1, J. Gil-Cebrian1,

R. Diaz-Alersi1, M. Ruiz-Bailen2, M. Ruiz-Miralles1, J. Gomez-Ramos1,

C. Navarro-Ramirez1, I. Diaz-Torres1, M.J. Huertos-Ranchal1, J.C. Rodriguez-Yañez1

1ICU-University Hospital Puerto Real, Puerto Real (Cádiz), Spain, 2Jaen Hospital Complex,
ICU, Jaen, Spain

INTRODUCTION. Transthoracic echocardiography enables measurement of systolic and
diastolic functions. In recent studies, diastolic dysfunction in patients after myocardial
infarction has been shown to have predicting value for cardiovascular events.

OBJECTIVES. To compare the relationship between systolic or diastolic dysfunction at ICU
admission and the incidence of cardiologic complications and mortality at sixth months.

METHODS. Prospective study of forty consecutive patients diagnosed of Acute Myocardial
Infarction (AMI) (23 NSTEMI, 17 STEMI) who were admitted in the ICU of University
Hospital Puerto Real (Cadiz, Spain) from 1st May 2009 to 30th September 2009. Studied
variables: Age, gender, type of AMI (NSTEMI, STEMI), Left Ventricular Ejection Fraction
(LVEF) by biplanar Simpson’s rule, Diastolic function (ratio E/E0 of the mitral annulus
included), incidence of cardiac complications (acute pulmonary oedema, atrial fibrillation
with hemodynamic instability and cardiogenic shock) and mortality at sixth month. Echo-
cardiographic studies were performed with a GE Vivid 7 Pro(R) by an intensivist who had
performed up to 500 Doppler studies in critical patients. All studies were remeasured by a second
observer in an echocardiographic workstation with no statistical difference in measured velocities.
Patients were classified according to their LVEF in (a) preserved ([55%), (b) mildly depressed
(45–55%), (c) moderately depressed (30–45%) and (d) severely depressed (\30%); and according
to their E/E0 ratio in (a) normal E/E0 ratio (\10) and (b) elevated E/E0 ratio (C 10). The results were
statistically analysed with Chi-square test and odds ratio calculus.

RESULTS. Diastolic dysfunction measured with E/E0 ratio was associated with high inci-
dence of cardiac complications (Chi2 test CL 95% p \ 0.001, OR 24). Systolic dysfunction
measured by LVEF was also associated with more complications but with less strength of
statistical association (Chi2 test CL 95% p \ 0.05, OR 8.25). There were no significative
statistical difference between LVEF and E/E0 ratio in mortality at sixth month.

CONCLUSIONS. In our study, diastolic and systolic dysfunctions in patients with AMI at ICU
admission were associated with high incidence of cardiac complications, with more strength of
statistical association in patients with diastolic dysfunction. The small sample volume didn’t allow
us obtaining significative statistical differences in mortality at sixth months.

REFERENCES. 1. Ommen SR et al. Clinical Utility od Doppler Echocardiography and
Tissue Doppler Imaging in the Estimation of Left Ventricular Filling pressures: A compar-
ative simultaneous doppler-catheterization study. Circulation;102:1788–94.
2. Shanks M et al. Incremental prognostic value of novel left ventricular diastolic indexes

for prediction of clinical outcome in patients with ST-elevation myocardial infarction.
Am J Cardiol. 2010 Mar 1;105(5):592–7. Epub 2010 Jan 22.
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ANIMAL VALIDATION OF A NEW TRANSPULMONARY THERMODILUTION
METHOD TO ASSESS GLOBAL END-DIASTOLIC VOLUME AND EXTRAVAS-
CULAR LUNG WATER

K. Bendjelid1, N. Siegenthaler1, R. Giraud1, F. Michard2

1Geneva University Hospitals, Geneva, Switzerland, 2Edwards Lifesciences, Nyon,
Switzerland

INTRODUCTION. A new method has been developed to assess global end-diastolic volume
(GEDV) and extravascular lung water (EVLW) from a transpulmonary thermodilution curve.
Our goal was to compare this new method to the established method currently in clinical use,
over a wide range up to extreme pathophysiological conditions.

OBJECTIVES AND METHODS. 11 anesthetized and mechanically ventilated pigs
(90–110 kg) were instrumented with a central venous catheter and a right (5F PulsioCath,
Pulsion, Munich, Germany) and a left (5F VolumeView, Edwards Lifesciences, Irvine, CA)
thermodilution femoral arterial catheter. The right femoral catheter was connected to a
PiCCO2 monitor (Pulsion) and used to measure COp, GEDVp and EVLWp using the old
method based on the equation: GEDV = COp 9 (MTt - DSt). The left femoral catheter was
connected to the new EV1000 monitor (Edwards) and used to measure COe, GEDVe and EVLWe
using the new method based on the equation: GEDVe = f (S2/S1) 9 COe 9 MTt, where S1 and
S2 are respectively the maximum up- and down-slopes of the dilution curve, respectively. 137
measurements were done during inotropic stimulation (DOBU), during hemmorhage (HYPO),
during fluid overload (HYPER), and after inducing oleic acid-acute lung injury (ALI).

RESULTS. Overall, COp and COe ranged from 3.1 to 15.4 and from 3.4 to 15.1 l/min,
respectively. COp and COe were closely correlated (r2 = 0.99), mean bias (± SD) was
0.18 ± 0.29 l/min and %error was 7%. GEDVp and GEDVe ranged from 701 to 1,629 and
from 774 to 1,645 ml. GEDVp and GEDVe were closely correlated (r2 = 0.79), mean bias
was -11 ± 78 ml and %error was 14%. EVLWp and EVLWe ranged from 507 to 2,379 and
from 495 to 2,222 ml. EVLWp and EVLWe were closely correlated (r2 = 0.97), mean bias
was -5 ± 72 ml and %error was 15%. Parameters over the study period are presented in the
table (*p \ 0.05 Intervention vs. BASE or HYPER).

TABLE
*p \ 0.05 BASE1 DOBU BASE2 HYPO BASE3 HYPER ALI

COp, l/min 7.5 ± 0.9 10.8 ± 1.4* 7.5 ± 0.7 4.7 ± 0.3* 7.9 ± 1.2 11.7 ± 2.1* 6.7 ± 3.3*

COe, l/min 7.6 ± 0.8 11.0 ± 1.6* 7.6 ± 0.8 4.8 ± 0.2* 8.0 ± 1.2 12.0 ± 2.1* 6.9 ± 3.4*

GEDVp, ml 1077 ± 149 1059 ± 134 1110 ± 147 925 ± 84* 1173 ± 120 1326 ± 140* 1070 ± 191*

GEDVe, ml 1052 ± 94 1023 ± 102 1093 ± 124 931 ± 66* 1153 ± 100 1299 ± 162* 1089 ± 174*

EVLWp, ml 622 ± 86 691 ± 112* 653 ± 106 609 ± 72* 644 ± 82 754 ± 117* 1587 ± 380*

EVLWe, ml 621 ± 82 642 ± 68 635 ± 85 624 ± 68 624 ± 80 749 ± 128* 1571 ± 335*

CONCLUSION. In animals, and over a very wide range of values, the new VolumeView
transpulmonary thermodilution method is at least as reliable as the PiCCO method to track
changes in cardiac output, cardiac preload and lung water induced by inotropic stimulation,
bleeding, volume loading, and lung injury.
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MICROCIRCULATORY EFFECTS OF FLUID INFUSION IN INTENSIVE CARE
UNIT PATIENTS

S. Tanaka1, S. Deruddre1, M. Hafiani1, A. Bouglé1, O. Huet1, J. Duranteau1

1Assistance Publique Hôpitaux de Paris et Université Paris Sud, Centre Hospitalier Uni-
versitaire de Bicêtre, Département d’Anesthésie-Réanimation, Le Kremlin-Bicêtre, France

INTRODUCTION. Fluid resuscitation is a major therapy in ICU. Various mechanisms are
involved in the regulation of the microcirculation and the macrocirculation.

OBJECTIVES. The goal of this study is to assess the sublingual microcirculatory changes in
response to fluid challenge in preload-responsive and non preload-responsive patients.

METHODS. After approval by our local Institutional Review Board, 18 patients in surgical
ICU have been included in an observational study. Each patient was monitored by an arterial
catheter and an oesophageal Doppler. The decision of fluid infusion was taken by the physician in
charge of the patient. Preload-responsive patients were defined by variations in cardiac index
(CI) C 15%. Sublingual microcirculation videos were obtained using the orthogonal polarized
spectral (OPS) imaging technology. Functional capillary density (FCD, cm cm-2) and micro-
circulatory flow index (MFI) were collected. The macrocirculatory and microcirculatory
measurements were obtained before, during and after the infusion of 500 mL of saline. Five
sublingual sites were recorded before and after the fluid resuscitation. The ventilator settings and
sedative and vasoactive drugs infusion rates were kept constant throughout the procedure.

RESULTS. Patients were admitted in ICU for acute brain trauma (n = 5), hemorrhagic shock
(n = 4), septic shock (n = 4), acute brain hemorrhage (n = 3) and acute pancreatitis (n = 2). The
average age of the patient was 44 ± 17. The mean values of CI and mean arterial pressure (MAP)
before the fluid therapy were respectively 2.7 ± 1.2 L/min/m2 and 80 ± 15 mmHg. Nine patients
responded to fluid infusion (CI C 15%.). About the microcirculation, there was no significant
difference between responders (R) and non-responders (NR) concerning the variations of MFI (0.4
[- 0.1; 0.6] vs. 0.3 [0.0; 0.7] respectively, p = 0.85) and the variations of FCD (6 [- 13; 13]
cm.cm-2 vs. 10 [- 9; 17] cm.cm-2 respectively, p = 0.65) after the fluid challenge.

FCD and MFI changes

CONCLUSIONS. These results emphasize the dissociation between the microcirculatory and
macrocirculatory response to fluid therapy. This observation encourages us to assess the micro-
circulation further and to guide volume expansion on microvascular parameters in the future.

0996
PASSIVE LEG RAISING DETECTS PATIENTS WHO WILL NOT BENEFIT FROM
FLUID LOADING

A. Klarer1, A. Rudiger1, M. Maggiorini1

1University Hospital Zurich, Intensive Care Medicine, Zurich, Switzerland

INTRODUCTION. Passive leg raising (PLR) was shown to discriminate hemodynamically
unstable patients who will benefit from subsequent fluid administration or not.1 Concerned by
the possibility of harmful hypotension starting the PLR maneuver from a 45� semirecumbent
position, in a previous study, we found that raising patients’ legs from a supine position, we
were not able to predict fluid responsiveness in a heterogeneous cohort of medical intensive
care unit (ICU) patients.2

OBJECTIVES. To investigate whether starting PLR maneuver from a 45� semirecumbent
position would better predict volume responsiveness without harmful hypotension in spon-
taneously breathing critically ill medical ICU patients.

METHODS. Fluid responsiveness was tested in 27 consecutive patients (14 sepsis, 4
respiratory failure, 5 heart failure, 4 others) with a mean arterial pressure (MAP)\60 mmHg
and/or a cardiac index (CI) \2.4 L/min/m2. Heart rate (HR), mean arterial pressure (MAP),
global end-diastolic volume index (GEDVI), cardiac index (CI) and stroke volume index
(SVI) were recorded using the PiCCO method. Patients were stable in a semirecumbent (45�)
position when first measurements were taken (baseline 1). For the PLR maneuver, patient’s
bed was tilt to have the lower limbs raised to a 45� angle while the patient’s trunk was then in
a supine position. Changes after 2 min were recorded. The patient was then brought into a
supine position, and heamodynamic measurements were recorded when stable (baseline 2).
Thereafter, 500 mL of 0.9% NaCl were administered over 15 min. Positive predictive values
(PPV) and negative predictive values (NPV) of the PLR maneuver were calculated using a
cut-off value of 15 % increase for CI and SVI and 10 % increase for MAP.

RESULTS. Patients’ median age was 60 (29–82) years and their SAPS score 59 (16–90). All
patients received vasopressors and/or inotropes. Baseline hemodynamics and changes after
PLR and fluid challenge are shown in Table 1. Results are given as median (range); n/a = not
available, *p \ 0.05 versus baseline. PPV and NPV for CI were 50 and 86%, for SVI 20 and
77% and for MAP 12 and 80%, respectively.

TABLE 1
Parameter Baseline 1 After PLR Baseline 2 After 500 mL

0.9 % NaCl

HR (1/min) 102 (54–149) 104 (53–145) 102 (51–145) 99 (58–139)*
MAP (mm Hg) 61 (48–104) 69 (54–106)* 70 (50–107) 69 (52–114)
GEDVI (mL) 712 (495–1107) n/a n/a 714 (450–1172)
CI (L/min/m2) 3.3 (1.3–6.8) 3.2 (1.7–6.9)* 3.2 (1.4–6.4) 3.5 (1.7–7.3)
SVI (mL/m2) 32 (18–76) 33 (19–76)* 32 (18–69) 36 (19–78)*

CONCLUSIONS. In our hands, PLR was not useful identifying fluid responders in this
heterogenous population of severely ill medical ICU patients, the starting semirecumbent
position being associated with a potentially harmful decrease in MAP. However, it was
helpful to detect patients who will not benefit (or even suffer harm) from further fluid
administration.

REFERENCES. 1. Monnet et al. Crit Care Med 2006:34,1402–7
2. Klarer et al. Free communication, Swiss Society of Intensive Care Medicine Annual

Congress 2008
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ADEQUATE FLUID INFUSION ENHANCES LEFT VENTRICULAR RELAXATION
IN CRITICALLY ILL PATIENTS

Y. Mahjoub1, N. Airapetian1, E. Lorne2, M. Hijazi1, N. Ammenouche1, M. Levrard1,

F. Leleu1, H. Fallet2, M. Slama3, H. Dupont2

1CHU Amiens, Unité de Réanimation Polyvalente, Amiens, France, 2CHU Amiens, Pôle d’
Anesthésie-Réanimation, Amiens, France, 3CHU Amiens, Réanimation Néphrologique,
Amiens, France

INTRODUCTION. Diastolic function is of crucial importance in the setting of intensive
care. Recently, some studies suggested that an impaired diastolic function is a predictive
factor of mortality in patient with shock. It is not already known whether fluid infusion could
improve diastolic function.

OBJECTIVES. The aim of the study was to determine the impact of rapid fluid infusion on
diastolic function.

METHODS. After acceptance by the local ethic committee, 94 ICU patients were pro-
spectively included. Volume expansion (VE) by 500 ml of saline was performed by the
intensivist in charge. Transthoracic Doppler echocardiography was performed before and
after fluid infusion. Stroke volume (SV), early diastolic transmitral velocity (E), early dia-
stolic mitral annular velocity (Ea) and E/Ea ratio (reflect of LV filling pressure) were studied.
Patients were divided in 2 groups according to their SV’ increase: Responders (R) (those who
increased their SV by at least 15 %) and Non-Responders (NR). Wilcoxon Rank sum test was
performed to compare data before and after VE. Data are presented in median (IQR)

RESULTS. Fifty-three (56 %) patients were R and 41 (44%) were NR. In the overall pop-
ulation, Ea increased significantly with VE [from 12.8 (4.5) to 13.9 (5.3) cm/s, p = 0.002]. In
the R group Ea increased significantly [from 12.6 (4.1) to 14.6 (4.9) cm/s, p = 0.01] and E/Ea
did not change significantly [from 6.1 (2.1) to 6.3 (2.3), p = 0.4]. However in the NR group,
Ea did not change significantly [from 12 (5) to 12.7 (6.6) cm/s, p = 0.47] while E/Ea
increased significantly [from 6.7 (2.8) to 8.5 (3.9) cm/s, p = 0.008].

CONCLUSIONS. According to these results, adequate fluid infusion seemed to enhance LV
relaxation without increasing LV filling pressure while inadequate fluid infusion did not affect
relaxation but increased LV filling pressure.

0998
MEASUREMENT OF ACUTE CARDIAC OUTPUT (CO) VARIATIONS IN CRITI-
CALLY ILL PATIENTS UNDER NOREPINEPHRINE: A COMPARISON BETWEEN
DOPPLER ECHOCARDIOGRAPHY AND THE LAST VERSION OF VIGILEO-
FLOTRAC� SYSTEM (V3.01)

Y. Mahjoub1, M. Lakhdari1, A. Nacim1, M. Levrard1, M. Hijazi1, E. Lorne2, N. Airapetian1,

F. Tinturier1, H. Dupont1,2

1CHU Amiens, Unité de Réanimation Polyvalente, Amiens, France, 2CHU AMIENS, Pôle d’
Anesthésie-Réanimation, Amiens, France

INTRODUCTION. Recently, improvements were made concerning the calculation of CO by
the uncalibrated arterial pressure waveform analysis (Vigileo-Flotrac�, Edwards Lifescience,
Irvine, USA).

OBJECTIVES. The aim of our study is to compare the rapid variation of CO measured by
Vigileo-Flotrac� with Doppler-echocardiography which is considered as a reference method.

METHODS. During the 36 first hours of hospitalisation, we studied 16 mechanically ven-
tilated patients receiving norepinephrine who underwent arterial pressure monitoring via a
radial artery catheter. The Flotrac� pressure sensor and the Vigileo� monitor were connected
to the arterial line. At each fluid expansion or norepinephrine dose modification a transtho-
racic Doppler-echocardiography was performed and CO was calculated. Variations for CO
measured by each method were compared. Results are presented as median (IQR). Linear
regression and the Bland–Altman method were used for statistical analysis.

RESULTS. Sixty six paired CO values were obtained. Median dose of norepinephrine was
1.06 [0.67–1.21] lg/kg/min. Median CO variation measured by Doppler echocardiography
and FloTrac-Vigileo� were respectively 0.09 l/min [- 0.15 to 0.31] vs. -0.00 l/min [- 0.5
to 0.3]. Linear regression revealed: r = 0.69 [0.54–0.80], p \ 0.0001. Bias was 0.1 l/min and
limits of agreement were -1.6 and +1.8 l/min (Fig. 1).

Bland-Altman graph

CONCLUSIONS. Concerning critically ill patients under norepinephrine treatment, acute
CO variations measured by the last version of FloTrac�Vigleo� were well correlated with
Doppler-Echocardiography. Despite a limited bias, limits of agreements were still high.
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APPLICABILITY OF STROKE VOLUME VARIATION (SVV) AND PULSE
PRESSURE VARIATION (PPV) IN AN INTERNAL ICU: A PROSPECTIVE STUDY
EVALUATING 1575 TRANSPULMONARY THERMODILUTIONS (TPTD) IN 77
CONSECUTIVE PATIENTS

W. Huber1, S. Mair2, B. Saugel1, V. Phillip1, J. Hoellthaler1, H. Einwaechter1, M. Treiber1,

C. Schultheiss1, P. Thies1, R.M. Schmid1

1Klinikum Rechts der Isar, Technical University of Munich, 2nd Medical Department,
Munich, Germany, 2Klinikum Rechts der Isar, Technical University of Munich, Munich,
Germany

INTRODUCTION. Appropriate assessment of preload and volume responsiveness are cor-
nerstones of intensive care. In several recent trials comparing pressure-based (CVP, PAWP),
volume-based (ITBI, GEDI) and variability-based (SVV, PPV) preload parameters, CVP and
PAWP had the lowest predictive capabilities. The variability parameters were slightly more
predictive than the volume-based. However, the use of variability parameters is restricted to
patients with sinus rhythm (SR) and controlled (CV) mechanical ventilation. Furthermore,
some recent studies indicate that ventilation with low tidal volumes (\7 ml/kg) might reduce
the predictive capabilities of SVV and PPV.

OBJECTIVES. Therefore it was the aim of our prospective study to investigate the preva-
lence of SR, CV and tidal volumes[7 ml/kg in all hemodynamic TPTD measurements in 77
consecutive patients equipped with the PiCCO-device.

METHODS. Over 6 months prevalence of SR and CV as well as tidal volume per kg were
prospectively documented in all 1,575 TPTD-measurements of 77 consecutive patients
equipped with PiCCO monitoring. Statistics: SPSS 18.0.

RESULTS. Mean age 62.1 + 13.8 years, 26 female, 51 male, APACHE-II 23.8 + 8.3.
Underlying diseases: 9/77 (12%) sepsis/SIRS, 23/77 (30%) liver cirrhosis, 4/77 (5%) gas-
trointestinal bleeding, 17/77 (22%) pneumonia/ARDS; 24/77 (31%) varia. Patients were
under catecholamines in 658/1575 measurements (42%). The prevalence of both SR and CV
was 280/1575 (17.8%). In 950/1575 (60.3%) of the measurements, the patients had SR, but
were not on CV. In 59/1575 (3.7%), the patients were on CV, but they were arrhythmic. In
286/1575 (18.2%), the patients were neither on CV nor they had SR.

Among the 280 measurements with SR and CV, GEDI (r = 0.375; p \ 0.001), CVP (r = 0.315;
p \ 0.001 and SVV (r = -0.179; p = 0.005) significantly correlated to Cardiac Index CI
(Spearman). These associations of GEDI (p \ 0.001; standardized coefficient b = 0.264), CVP
(p = 0.006; b = 0.174) and SVV (p = 0.009, b = -0.161) to CI were confirmed in multiple
regression analysis (R = 0.401). Regarding the r-, p- and b-values, GEDI had the most sig-
nificant impact on CI, whereas SVV was associated to CI to a minor degree.

In 217/280 (77.5%) of the measurements with SR and CV, the tidal volume was below 7 ml/
kg which might have reduced the predictive capabilities of SVV. Analysing the remaining 63
measurements (4% of 1,575 measurements) with SR, CV and a tidal volume C7 ml/kg did
neither result in an improved association of SVV and CI in univariate (r = -0.189;
p = 0.149) nor in multivariate analysis (p [ 0.05).

CONCLUSIONS. The variability parameters SVV and PPV cannot be used in a high per-
centage of measurements in an internal ICU. The main reasons are arrhythmias and/or the
absence of CV. Therefore, in high risk patients the availability of monitoring of volumetric
parameters such as GEDI, echocardiography and in certain patients the use of pressure based
parameters should be warranted.

1000
COMPARISON OF THE IN VITRO AND IN VIVO MICRORHEOLOGY EFFECTS
OF CRYSTALLOID AND COLLOID INTRAVENOUS FLUIDS

L.V. Gerasimov1, V.V. Moroz1, Y.V. Marchenkov1, A.A. Isakova1, E.P. Rodionov2

1Research Institute of General Reanimatology, Russian Academy of Medical Sciences,
Moscow, Russian Federation, 2Botkin Hospital, Moscow, Russian Federation

INTRODUCTION. Erythrocyte aggregation and deformability are important determinants of
microcirculation.

OBJECTIVES. To evaluate the influence of different IV solutions on rheological properties
of erythrocytes in vitro and in vivo in patients with trauma.

METHODS. For the in vitro experiments blood of 20 healthy donors was incubated (in the
ratio 5:1) with one of the following solutions: Ringer solution, Ringer-lactate solution,
modified gelatin (Gelofusin); hydroxyethyl starch (HES) 130/0.42. After incubation, the
following parameters of erythrocyte aggregation were measured: T1 and T2—characteristic
times of spontaneous erythrocyte aggregation; b—hydrodynamic strength of aggregates;
I2.5—index of strength of the largest aggregates at shear rate 2.5 s-1. RBC deformability at
various shear stresses was determined by ektacytometry. In vivo study on 60 patients with
trauma treated randomly with either only crystalloids (group 1; n = 20), or crystal-
loids + HES 130/0.42 (group 2; n = 20) or crystalloids + Gelofusin (group 3; n = 20) over
7 days, the same parameters as in vitro study were determined at day 1–7. Twenty healthy
men and women were included as controls. For statistical analysis the statistical package
SPSS version 15.0 was used. Statistical significance was considered at p \ 0.05.

RESULTS. In vitro study in the final analysis effects of different colloids on RBC aggre-
gation and deformability were considered as increasing impact (:), decreasing impact (;) and
no impact (–) (Table 1).

TABLE 1 IN VITRO MICRORHEOLOGY EFFECTS OF IV SOLUTIONS
Ringer Ringer-lactate Gelofusin HES 130/0.42

Deformability - – – :
Aggregation : : : ;

In vivo study significant microrheological disturbances were detected at day 1 after admis-
sion. Deformability index was lower in patients compared with controls (0.39 ± 0.012 vs.
0.44 ± 0.016; p = 0.017). Simultaneously, the patients showed erythrocytes hyperaggrega-
tion compared with control (;T1, ;T2; :I2.5, :b). In the first group (crystalloids) described
violations persisted throughout the study time. In group 2 (crystalloids + HES), the defor-
mability was higher than in the 1st group, from 3 days till the end of the study, attaining the
normal range, and also higher than in the third group (crystalloids + gelofusin). In the third
group, deformability index was not significantly different from group 1.

According aggregatometrical data in the first group hyperaggregation syndrome remained the
entire period of observation. HES adding (group 2) decelerated aggregate formation (:T1, :T2;
;I2.5). In contrast, modified gelatin adding enhanced erythrocyte aggregation (;T1 :I2.5, :b).

CONCLUSIONS. Crystalloid solutions are not able to improve microrheological parameters.
HES 130/0.42 increases RBC’s deformability and reduced RBC’s aggregability. Gelofusin
increases erythrocyte aggregation and no effect on deformability.

1001
NOREPINEPHRINE CAN MISLEAD THE PULSE PRESSURE VARIATION-BASED
THERAPY IN TRAUMA PATIENTS

F. Franchi1, R. Silvestri1, E. Falciani1, E. Casadei1, L. Cubattoli1, S.M. Romano2,

P. Giomarelli1, S. Scolletta1

1University of Siena, Siena, Italy, 2University of Florence, Florence, Italy

INTRODUCTION. Trauma patients often require norepinephrine (NE) infusion and fluid
challenge to keep normal blood pressure values. The reliability of dynamic predictors of fluid
responsiveness during vasopressors therapy is under debate. We investigated the impact of
norepinephrine (NE) infusion changes on pulse pressure variation (PPV) assessed with the
MostCare system (Vytech Health, Laboratoires Pharmaceutiques Vygon, Ecouen, France) in
intensive care unit patients. This device is a pulse contour method that provides cardiac output
and fluid responsiveness variables and does not need any kind of calibration or preloaded data.

METHODS. 15 trauma patients (8 female, 7 male, mean age 53 ± 22) admitted to a 13-bed
university hospital medico-surgical ICU were prospectively enrolled. Inclusion criteria were:
mechanically ventilated patients (tidal volume [8 ml/kg and constant respiratory rate);
invasive arterial blood pressure monitoring; NE infusion. PPV values were recorded con-
tinuously during three different haemodynamic states: at baseline (T1), 10 min after a
0.05 lg/kg/min NE increase (T2), 10 min after a further 0.05 lg/kg/min NE increase (T3),
10 min following the reduction of NE to T2 dosage (T20) and 10 min after setting NE to
baseline value (T10). During the study neither fluid challenge nor other vasoactive/inotropic
drug changes were done. ANOVA test was applied.

RESULTS. See data in Table 1. At T1 NE mean dosage was 0.12 lg/kg/min (range
0.05–0.2 lg/kg/min). The mean PPV was: at T1 10.69 ± 6.9%, at T2 8.78 ± 5.9%, at T3
7.77 ± 6.1%, at T20 8.73 ± 5.5%, at T10 12.07 ± 8.2% (p \ 0.05).

TABLE
Variables T1 T2 T3 T20 T10 ANOVA

P

PPV (%) 10.69 ± 6.9 8.78 ± 5.9 7.77 ± 6.1 8.73 ± 5.5 12.07 ± 8.2 \0.05

Cardiac output

(l/min)

4.98 ± 0.9 5.04 ± 0.8 4.98 ± 0.89 5.04 ± 0.9 4.96 ± 0.7 0.9

Mean arterial

pressure

(mmHg)

82.3 ± 9.1 86 ± 10.4 85.9 ± 8.8 83.4 ± 6.4 82.18 ± 9.7 \0.05

Heart rate 85 ± 22.4 83.5 ± 22.8 86.1 ± 21.7 87.3 ± 21.6 85.8 ± 22.9 0.6

CONCLUSIONS. Our findings demonstrated that PPV was significantly affected by changes
in NE: the higher the NE dosage the lower the PPV. Changes in arterial tone due to NE
infusion can impair PPV reliability in assessing fluid responsiveness in trauma patients.

REFERENCE(S). Pinsky MR. The dynamic interface between hemodynamic variables and
autonomic tone. Crit Care Med 2005; 33:2437–2438.
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AUTOMATIC CALCULATION OF RESPIRATORY VARIATIONS IN PULSE
OXIMETRY PLETHYSMOGRAPHIC WAVEFORM AMPLITUDE TO PREDICT
FLUID RESPONSIVENESS

D. Demory1, J.M. Arnal1, D. Novotni2, J. Durand Gasselin1, M. Wysocki2

1CH FONT PRE, Toulon, France, 2Hamilton Medical AG, Bonaduz, Switzerland

INTRODUCTION. In mechanically ventilated patients respiratory variation in the arterial
pulse pressure (DPP) is a reliable predictor of fluid responsiveness1. Respiratory variation of
pulse oximetry plethysmographic waveforms correlate to DPP2 and can be calculated auto-
matically in real time (Heart-Lung Index [HLI�] from Hamilton Medical). This prospective
study evaluates the relationship between DPP and HLI� to predict fluid responsiveness.

METHODS. Mechanically ventilated patients were investigated; all connected to an Ham-
ilton G5 ventilator and ventilated in Adaptive Support Ventilation (ASV), paralyzed and none
had severe cardiac dysrhythmia. 15 were eligible for fluid expansion. DPP, HLI� (obtained
from a finger probe pulse oxymeter integrated to the ventilator) and Cardiac Index (CI from
transthoracic echo-doppler), were obtained before and after fluid expansion (8 ml/kg of HEA
over 20 min). CI-responders were defined by 15% increase from baseline.

RESULTS. 10 out of the 15 patients were CI-responders and had significantly higher HLI�

before volume expansion (21% ± 6 vs. 9% ± 4, p \ 0.02). Before fluid expansion HLI� was
correlated with DPP (r2 = 0.68, p \ 0.01, Fig. 1). HLI and DPP were significantly correlated
with change in IC induced by fluid expansion (r2 = 0.53 and r2 = 0.73, respectively).

Figure 1

CONCLUSIONS. HLI� is an acceptable surrogate for DPP to predict fluid responsiveness.

REFERENCE(S). 1. Michard AJRCCM 2000
2. Feissel ICM 2007
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1003
ABILITY OF RESPIRATORY VARIATIONS OF THE DIAMETER (RVD) OF THE
INFERIOR VENA CAVA (IVC) TO PREDICT FLUID RESPONSIVENESS IN
PATIENTS WITH SPONTANEOUS BREATHING

L. Zoric1, L. Mattatia1, G. Louart1, J.Y. Lefrant1, L. Muller1

1CHU NÎMES, Pole ARDU, Nimes, France

INTRODUCTION. RVD of the IVC is predictive of the response to a fluid challenge in ICU
patients under controlled mechanical ventilation.

OBJECTIVES. The primary end point of this study was to evaluate the RVD of the IVC in
ICU patients with spontaneous breathing.

METHODS. ICU patient with spontaneous breathing and signs of hypoperfusion (oliguria,
mottles, serum lactate level [2 mmol/l) were eligible after the approval of the local Ethics
Committee. We excluded patients with acute heart failure with pulmonary edema, moribund
and arrhythmic patients. The trans thoracic echocardiographic (TTE) evaluation was done by
4 confirmed intensivists (level[2 in echocardiography). The aortic diameter measured at the
LV outflow chamber and the TVI were measured. The vena cava inferior diameters at
inspiration and at expiration were measured on the sub costal view. The RVD of the IVC was
defined as the (maximal IVC diameter - minimal IVC diameter)/maximal IVC diameter.
These measures were realized at T0, before fluid challenge, and after a fluid challenge of
500 ml of HES 6% (130.9/1) over 30 min (T30). Patients with an increase of TVI of more
than 15% were considered as responders to the fluid challenge. The measures of TVI and of
the RVD of the IVC were validated by an experimented intensivist and echographist (level 3)
after blinding the patient’ name and of the times of measurement. ROC curves were con-
structed, and the cut off was determined as the closest point of the ROC curve to the ideal
point (sensibility = specificity = 1). The values are expressed as median and extremes.

RESULTS. 22 patients [14 male, age 64 (24–83)] were included. There were 13 responders
(59%). The area under the ROC curve was 0.79 ± 0.10. The absolute values of RVD of the
IVC are shown in Fig. 1. The best cut off was 40% (se = 46.2%, sp = 100%).

Fig. 1 ROC curve IVC collapsibility

CONCLUSIONS. The TTE assessment of the IVC can predict the response to a fluid
challenge when the IVC collapses completely. In all other cases the effects of a fluid chal-
lenge are hard to predict.

1004
INCREASE IN AORTIC BLOOD FLOW AFTER THE INFUSION OF 100 ML
COLLOID OVER ONE MINUTE CAN PREDICT FLUID RESPONSIVENESS: THE
MINI-FLUID CHALLENGE STUDY

L. Zoric1, L. Muller1, G. Louart1, M. Tourni1, J.Y. Lefrant1

1CHU NÎMES, Pole ARDU, Nimes, France

INTRODUCTION. Predicting fluid responsiveness remains a difficult question in hemo-
dynamically unstable patients under mechanical ventilation with low tidal volume since usual
indices like dynamic parameters or passive leg raising could be non available.

OBJECTIVES. Our objective was to test whether non invasive assessment by trans thoracic
echocardiography of sub aortic velocity time index (VTI) variation after a low volume of fluid
infusion (100 ml of hydroxy ethyl starch, HES) can predict fluid responsiveness.

METHODS. Sub aortic VTI was measured by transthoracic echocardiography before fluid
infusion (baseline) in 39 sedated patients with acute circulatory failure and low tidal volume
mechanical ventilation in whom volume expansion was planned. Then, VTI was recorded
after 100 ml of fluid infusion over 1 min, and after an additional infusion of 400 ml of HES
over 1 min. We measured the variation of VTI after 100 ml of fluid (DVTI100) for each
patient. Receiver operating characteristic (ROC) curves were generated for DVTI100 in all
patients. When available, ROC curves were also generated for pulse pressure variation (PPV)
and central venous pressure (CVP).

RESULTS. After 500 ml of volume expansion, SI increased C15% in 21 patients (54 %)
defined as responders. Before fluid infusion, VTI was lower in Responders (14 [12–16] cm) than
non responders (20 [12–16] cm) (p = 0.02). DVTI100[10% predicted fluid responsiveness with
a sensitivity and specificity of 90 and 78%, respectively. The area under the ROC curves (AUC)
of DVTI100 was 0.92 [95% CI: 0.78–0.98]. In 29 patients, PPV and CVP were also available. In
this subgroup of patients, AUC for DVTI100, PPV and CVP were 0.90 [95% CI: 0.74–0.98,
P \ 0.05], 0.55 [95% CI: 0.35–0.73, NS], and 0.61 [95% CI: 0.41–0.79, NS], respectively.

CONCLUSIONS. In patients with low volume mechanical ventilation and acute circulatory
failure, DVTI100 accurately predicts fluid responsiveness.

ROC curve for DVTI100

1005
CLINICAL EVALUATION BETWEEN CARDIAC OUTPUT (CO), CARDIAC INDEX
(CI), STROKE VOLUME (SV), SYSTEMIC VASCULAR RESISTANCE (SVR)
MEASURED BY THE FLOTRAC/VIGILEOTM AND INTERMITTENT CO MON-
ITORING USING A PULMONARY ARTERY CATHETER (PAC) WITH THE USE
OF A CO-SET

G. Choutas1, O. Argyropoulou2, G. Tzereme1, C. Koliafas3, G. Anthopoulos1

1Hellenic Air Force General Hospital 251, ICU, Athens, Greece, 2KAT Hospital, Anaesthe-
siology Department, Athens, Greece, 3Agios Savvas Hospital, Anaesthesiology Department,
Athens, Greece

INTRODUCTION. Assessment of cardiac output (CO) by the FloTrac/VigileoTM (FTV)
system offers a less invasive mean of determining the CO than the use of intermittent CO
(ICO) monitoring using a pulmonary artery catheter (PAC) with the use of a CO-set.

OBJECTIVES. To compare CO, CI, SVR, SV between FTV and and ICO from PA catheter.

METHODS. In this study 194 patients were enrolled with unpreserved function of the left
ventricle with circulatory support with vasoconstrictors and inotropes. In 82 patients (Group
A) was used the FTV with the previous software version (0.79 ver.) and intermittent CO
monitoring using a PAC with intermittent pulmonary artery thermodilution (ICO) with CO-
set. In the rest 112 patients (Group B) was used the FTV with the updated software version
(1.03 ver.) and intermittent CO monitoring using a PAC with ICO with CO-set. Cardiac
output measurements were performed twice daily at predefined time points after hemody-
namic stability was achieved. Transpulmonary thermodilution measurements were made
under stable hemodynamic conditions. Three injections of iced NaCl 0.9% (10 ml, 4–68�C)
were made using a closed cold injection delivery system and the mean value recorded. The
measurements were free of interference from infusion boluses.

RESULTS. The comparison between the absolute differences, Percentage Difference and
Lyn’s concordance correlation coefficient in group A demonstrated overestimation of cardiac
output, cardiac index, and stroke volume and underestimation of systemic vascular resistance
by the FTV versus intermittent CO monitoring using a PAC with intermittent pulmonary
artery thermodilution (ICO) with CO-set. The comparison in group B demonstrated under-
estimation of cardiac output, cardiac index, and stroke volume and overestimation of systemic
vascular resistance by the FTV versus intermittent CO monitoring using a PAC with inter-
mittent pulmonary artery thermodilution (ICO) with CO-set.

CONCLUSIONS. The previous software version of the FTV overestimated cardiac output,
cardiac index, and stroke volume and underestimated systemic vascular resistance by 20%
versus PAC. The updated software version of the FloTrac/Vigileo system underestimated
cardiac output, cardiac index, and stroke volume and overestimated systemic vascular
resistance by 10% versus PAC. The new software edition of the FTV system seems to be more
accurate in estimating hemodynamic parameters in patients with sepsis.

REFERENCE(S). Rhodes A, Grounds RM. New technologies for measuring cardiac output:
the future? Curr Opin Crit Care 2005; 11: 224–6.
Manecke GR Jr, Auger WR. Cardiac output determination from the arterial pressure wave:
clinical testing of a novel algorithm that does not require calibration. J Cardiothorac Vasc
Anesth 2007;21:3–7

1006
THE USEFULNESS OF ‘‘SMALL VOLUME CHALLENGES’’ TO PREDICT VOL-
UME RESPONSIVENESS (VR)

W. Huber1, J. Hoellthaler1, B. Saugel1, V. Phillip1, A. Herrmann1, C. Schultheiss1,

H. Einwaechter1, M. Treiber1, P. Thies1, R.M. Schmid1

1Klinikum Rechts der Isar, Technical University of Munich, 2nd Medical Department,
Munich, Germany

INTRODUCTION. Numerous variables including pressures (CVP, PAWP), volumes
(GEDVI) and variabilities (SVV, PPV) have been suggested to predict volume responsiveness
(VR). The final classification of a patient as ‘‘volume responsive’’ is usually made by a
volume challenge (VC) with an infusion of a pre-defined amount of fluid over a certain time.
Among many variations of VCs, the infusion of 7 ml crystalloid over 30 min is one of the
most established. Despite superior predictive capabilities of SVV, PPV and GEDI compared
to CVP and PAWP in a number of studies, they fail to predict VR in a substantial number of
patients. Furthermore, the use of these parameters is limited due to femoral access of the CVC
(GEDI; CVP) or the absence of controlled ventilation and/or sinus rhythm (SVV, PPV).
Repeated ‘‘exploratory’’ VCs with 7 ml/kg might result in volume overload in some patients.

OBJECTIVES. Therefore, we investigated the usefulness of a ‘‘small VC’’ with 3.5 ml/kg
crystalloid over 15 min compared to a standard VC with 7 ml/kg over 30 min.

METHODS. In 48 patients equipped with PiCCO hemodynamic monitoring we performed a
30 min VC with 7 ml/kg of crystalloid. During the VC transpulmonary thermodilution (TD)
was performed at 0, 15 and 30 min to obtain TD-derived CI (CItd). Additionally pulse contour
CI (CIpc) was recorded in intervals of 5 min.

RESULTS. n = 48; 26 male, 22 female; age 64 ± 11 years; APACHE-II 27.2 ± 8.5; the use
of GEDI was limited due to femoral venous access in 9 VCs, the use of SVV due to
spontaneous breathing and/or arrhythmia in 39 cases. In 13 cases there was an increase in CItd
of C15% after 30 min. The increase of CItd after 15 min significantly correlated to the
increase of CItd after 30 min (r = 0.736; p \ 0.001). ROC-analysis demonstrated an area
under curve (AUC) of 0.878 for the increase of CItd after 15 min to predict an increase in CItd

of C15% after 30 min. Sensitivity, specificity and accuracy of an increase of C7.97% in CItd

after 15 min to predict an increase in CItd of C15% after 30 min were 85, 90 and 91%. CIpc

after 15 min significantly correlated to the subsequent CItd after 15 min (r = 0.979;
p \ 0.001). The change in CIpc after 15 min compared to CItd-baseline provided a ROC-AUC
of 0.717 for the prediction of VR after 30 min. Sensitivity, specificity and accuracy of an
increase in CIpc of C5.61% after 15 min were 77, 77 and 84% to predict an increase in CItd of
C15% after 30 min. CIpc 20, 25 and 30 min after the first TD (i.e. 5, 10 and 15 min after the
second TD) provided ROC-AUCs of 0.864, 0.804 and 0.801 regarding VR after 30 min,
respectively. By contrast, changes in CIpc after 5 and 10 min were poorly correlated to VR
after 30 min.

CONCLUSIONS. CItd after a ‘‘small 15 min VC’’ accurately predicts VR after 30 min.
Regarding several factors impeding the use of CVP, SVV and GEDI in a substantial number
of patients, ‘‘small VC’’ seems to be a useful tool for hemodynamic assessment.
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1007
NOREPINEPHRINE INCREASES CARDIAC PRELOAD AND REDUCES PRELOAD
DEPENDENCY ASSESSED BY PASSIVE LEG RAISING IN SEPTIC SHOCK
PATIENTS

X. Monnet1, J. Jabot1, J. Maizel1, C. Richard1, J.-L. Teboul1

1Hôpital de Bicêtre, Assistance Publique-Hôpitaux de Paris, Faculté de Médecine Paris-Sud,
Université Paris-Sud 11, Le Kremlin-Bicêtre, France

INTRODUCTION. During septic shock, norepinephrine (NE) improves the cardiovascular
status by increasing the arterial tone through its arterial vasoconstriction. Through venous
vasoconstriction, it could also increase the venous return, the cardiac preload and the cardiac
index in case of preload dependency, but this has never been investigated in septic shock
patients.

OBJECTIVES. To assess the effects of NE on cardiac preload, cardiac index and preload
dependency during septic shock.

METHODS. We included 25 septic shock patients (62 ± 13 years old, SAPS II 53 ± 12,
lactate 3.5 ± 2.1 mmol/L) with a positive passive leg raising (PLR) test (defined by an
increase in cardiac index C10%) and a diastolic arterial pressure B 40 mmHg. We performed
a 1-min PLR at baseline (PLR1), immediately after increased the dose of NE (to 0.48
[0.36–0.71] lg/kg/min), performed a second 1-min PLR (PLR2) when the haemodynamic
status was stabilized and eventually infused 500 mL saline.

RESULTS. Increasing the dose of NE significantly increased central venous pressure
(+23 ± 12%), left ventricular end-diastolic area (+9±6%), E mitral wave (+19 ± 23%) and
global end-diastolic volume (+9±6%). Simultaneously, cardiac index significantly increased
by 11 ± 7%, suggesting that NE had recruited some cardiac preload reserve. PLR2 increased
cardiac index to a lesser extent than PLR1 (13 ± 8 vs. +19 ± 6%, p \ 0.05), suggesting that
NE had decreased the degree of preload dependency. Volume infusion significantly increased
cardiac index by 26 ± 15%. However, cardiac index increased by \15% in 4 patients (fluid
unresponsive patients) while PLR1 was positive in these patients. In 3 out of these 4 patients,
PLR2 was also negative i.e. PLR2 (after NE increase) predicted fluid responsiveness with a
sensitivity of 95% and a specificity of 100%.

CONCLUSIONS. In septic patients with a positive PLR at baseline suggesting the presence
of preload dependency, NE increased cardiac preload and cardiac index and reduced the
degree of preload dependency. Finally, even after increasing NE, the PLR test kept its value
as an indicator of fluid responsiveness.

Challenges in nursing: 1008–1020
1008
CARDIAC CHAIR POSITION IMPROVES VENTILATION AND OXYGENATION
IN MECHANICAL VENTILATED OBESE ICU PATIENTS

F. van Beers1, J. van Rosmalen1, A. van Hees1, P. van Berkom1, J.A.H. van Oers1

1St. Elisabeth Hospital, ICU, Tilburg, The Netherlands

INTRODUCTION. Little is known about the physiological effects and beneficial mecha-
nisms of lowering the legs (cardiac chair position) in ventilated obese patients. Objective
effects of lowering the legs on the peripheral oxygen saturation (SpO2), end tidal carbon
dioxide (ET-CO2) and the respiratory rate/tidal volume index (RR/Vt) were observed in
ventilated obese patients who were on pressure support ventilation.

OBJECTIVES. To improve the peripheral oxygen saturation, end tidal carbon dioxide and
the respiratory rate/tidal volume index in ventilated obese patients by lowering the legs.

METHODS. Ten obese patients (BMI [ 30) were included for this pilot study. Patients were
ventilated on pressure support mode with a Servo 300(A)� and Servo-i� ventilator (Maquet,
Solna, Sweden). First, patients were placed in the 30� position with the legs horizontal (semi-
recumbent position). Half an hour after stabilisation, end tidal CO2, tidal volume, breathing
frequency and oxygen saturation were measured. Thereafter legs were placed as down as
possible (cardiac chair position). The body position was changed with a Total Care� bed
(Hill-Rom, Batesville, USA). Values were compared using paired samples T test with SPSS
15.0. A p value \0.05 was considered significant.

RESULTS. Mean SpO2 horizontal legs 96.9% ± SD 2.283 versus mean SpO2 low legs
97.6% ± SD 2.366, mean ET-CO2 horizontal legs 4.9% ± SD 1,484 versus mean ET-CO2

low legs 4.69% ± SD 1,233 and a mean RR/Vt horizontal legs 28.66 ± SD 9.,374 versus
mean RR/Vt low legs 27.2 ± SD 11.36. The SpO2 and ET-CO2 were significantly changed in
cardiac chair position (p \ 0.05). RR/Vt index did not show significant changes.

PAIRED SAMPLES TEST
Paired differences Sig. (2-tailed)

Mean Std. Deviation

Pair 1 SpO2 low-SpO2 horizontal ,700 ,949 ,045
Pair 2 ET-CO2 low-ET-CO2 horizontal -,22000 ,30478 ,048
Pair 3 RR/Vt low-RR/Vt horizontal -1,46000 6,06908 ,466

Low = lowering the legs (cardiac chair position) and horizontal = legs horizontal
(semi-recumbent position)

CONCLUSIONS. We demonstrated an increase in SpO2 and a decrease in ET-CO2 when the
legs of obese patients were lowered during pressure support ventilation. Relieve of abdominal
pressure may play a role in this phenomenon. In this study obese patients were examined who
were weaned from the ventilator. We believe, positional therapy in obese patients is very
important. Just like the semi-recumbent position, lowering the legs is an easy, simple,
effective and safe treatment in ICU patients. Due to the small number of patients additional
work has to be done to confirm our observations.

REFERENCE(S). Legs down improve ventilation and oxygenation in supported invasive
ventilation, F. van Beers, B. Speelberg, Intensive Care Medicine, supplement September
2008.

1009
OBESE PATIENTS ON THE INTENSIVE CARE UNIT: IMPLICATIONS FOR
NURSING

P.A. Wijers-Holys1, M. van den Boogaard1, T. Engbers2, E. Leenders2, E.M. Verschuur2,

P. Pickkers1

1Radboud University Nijmegen Medical Centre, Department of Intensive Care Medicine,
Nijmegen, The Netherlands, 2HAN University of Applied Sciences, Faculty of Health and
Social Studies, Nijmegen, The Netherlands

INTRODUCTION. The prevalence of obesity, defined as a Body Mass Index (BMI) C30 kg/
m2, reaches epidemic proportions. It is not only a risk factor for health problems, but also
exacerbates illness progression. Consequently, the number of obese patients on the Intensive
Care Unit (ICU) has increased enormously. Caring for obese patients can be quite challenging
due to the weight and size of this person. The extent of and specific problems associated to the
care of obese ICU patients are unknown. The aim of this study is to identify and quantify
problems nurses face in caring for obese patients on the ICU.

METHODS. This study was performed on the ICU at the Radboud University Nijmegen
Medical Centre and contained two parts. In the first part a selection was made of 44 obese
patients admitted between 2004 and 2009; these patients were matched with 44 normal weight
patients (BMI 18.5–24.9 kg/m2). Patients were matched on gender, age, length of ICU stay
and APACHE-II score. All patient files were screened for the presence and intensity of
problems in caring for these patients.

In the second part 25 nurses were asked in a survey to share their experiences in caring for obese
patients. They were asked about the nature, frequency and intensity of the problems they faced.

RESULTS. In total, 94 problems were identified in the 88 screened patient files. Seventy-two
problems (76.6%) occurred in care for obese patients and 23 (23.4%) in care for normal
weight patients. In both groups, most of the problems were related to activities of daily living
(ADL) such as (re)positioning in bed, transfers and personal care. Surprisingly, the intensity
of the problems was similar in both groups. Most of the problems were moderate (hardly to
solve by one person) or severe (only to solve with two persons or special equipment).
Moderate problems occurred in 32.3% of normal weight patients and in 33.3% of obese
patients; severe problems 29.0 and 31.9%, respectively. This result was also confirmed by the
survey. The nurses qualified most of the problems they were asked about as moderate or
severe, and the frequency of the experienced problems was much higher. From the files it
appeared that in 31.8% of the obese patients nurses had ADL problems. Strikingly, in the
survey nurses reported that they frequently (72.0%) or even always (28.0%) experienced ADL
problems in obese patients.

CONCLUSIONS. Nurses reported and experienced more problems in daily care for obese
ICU patients compared to normal weight ICU patients. Although the intensity of the problems
with obese patients did not differ from normal weight patients, the frequency in which they
occur was much higher. Differences between reported problems and the survey suggest an
underestimation of problems that can be solved by performing a prospective study. Never-
theless, based on these results, and taking into account that obesity will increase in the future,
we recommend anticipating to the needs of the nurses whenever possible.

1010
STRICT PROTOCOL ADHERENCE IMPROVES NURSE-IMPLEMENTED SEDA-
TION IN ACUTE SEPTIC SHOCK

H. Spapen1, A. Stassen2, C. Van Malderen2, G. Opdenacker2, J. Van Riel2, E. Suys2

1University Hospital Brussels, ICU, Brussels, Belgium, 2University Hospital Brussels, ICU
Nursing, Brussels, Belgium

INTRODUCTION. ICU nurses are closely involved in sedation management of critically ill
patients. However, providing adequate sedation may be challenging in specific conditions
such as acute septic shock.

OBJECTIVES. We investigated whether a stringent protocol based on monitoring of the
bispectral index (BISTM) combined with evaluation of the Richmond Agitation Sedation Scale
(RASS) could optimize nurse-driven sedation during resuscitation of septic shock.

METHODS. Twelve patients with pneumonia-induced septic shock were studied. All were
mechanically ventilated and received standard treatment for septic shock, including analgesic
sedation with midazolam and fentanyl, starting at respectively 2 and 0.05 mg/h. Sedation in
the control group (CG; n = 6) was adapted routinely on the basis of vital parameters and
Ramsay Sedation Scale under supervision of nurses unaware that patients were enrolled in a
study. Sedation in the protocol group (PG; n = 6) was considered adequate at BIS levels
around 50 and RASS levels between 0 and -3. If BIS values exceeded 60 in the presence of
RASS values above +1, midazolam was augmented by 1 mg hourly.

RESULTS. Both patient groups did not differ in gender, age, weight and APACHE II score.
CG patients were all unarousable (no response to verbal or physical stimuli) during the study
period. The sedation level in the PG group varied from mild to moderate (arousable to easily
awakening on verbal stimulation). Mean BIS and RASS values were respectively 54 ± 2.5
and -3 ± 0.5. The PG needed less midazolam (3.3 ± 1.1 vs. 4.9 ± 1.0 mg/h; p \ 0.05) and
fentanyl (0.010 ± 0.006 vs. 0.21 ± 0.04 mg/h; p \ 0.001) and had a shorter mean duration
of sedation (60 ± 25 vs. 120 ± 45 h; p \ 0.05). The PG also received no other sedative,
analgesic, or muscle relaxant drugs. In contrast, three patients in the CG required supple-
mental propofol and four patients were curarized.

CONCLUSIONS. In patients with acute septic shock, a combined BIS/RASS nurse-driven
sedation protocol significantly decreased dose and duration of sedation and diminished
analgesia need. In the absence of protocolized orders, nurses intuitively aimed at inducing a
more profound coma.
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A CLINICAL GUIDELINE: MOBILISATION OF THE OBESE ICU PATIENT

P.S. Dreyer1, N. Kaasby1, A. Vesterdorf2

1Aarhus University Hospital, ICU, ITA, Aneasthesia and Intensive Care Medicine, Aarhus,
Denmark, 2Koncern HR. Physical Work Environment., The Central Region of Denmark,
Horsens, Denmark

INTRODUCTION. Worldwide the number of obese patients (BMI [ 40) is increasing
rapidly (1); this also includes patients admitted to the Intensive care units (ICU). This raises
special demands on the staff, the surroundings and the equipment (2). Often the obese patient
is not mobilised according to the clinical standard this causes complications to breathing,
circulation and skin etc. Furthermore the length of stay in the ICU increases and the mortality
rises.

OBJECTIVES. The aim of this study therefore was to make clinical guidelines and rec-
ommendations for mobilisation of the obese ICU patient based on evidence. This will increase
the knowledge and importance of mobilisation between staff and on longer term improves the
daily average number of mobilisations performed with these patients. A secondary aim is that
increased knowledge on this topic will improve the interdisciplinary work between the dif-
ferent professions based on the same overall aim.

METHODS. A systematic review of the literature concerning mobilisation of the obese ICU
patients was made in the year 2009–2010. The study is still work in progress analysing the
literature to make guidelines and recommendations based on evidence. Furthermore evidence-
based education of special trained staff in mobilisation has been conducted in January/
February to improve their knowledge of the impacts mobilisation has on the respiration,
circulation and skincare etc. The education was planned to aiming at a interdisciplinary
audience.

RESULTS. The preliminary results shows that it is more difficult to care for and mobilise the
obese ICU patient, because there is lack of space, non-availability of the correct equipment,
too few available staff members and a significant negative attitudes among the staff towards
the obese patient. Recommendations are made within airway, breathing, circulation, nutrition,
pain, equipment and patient experience according to the procedure of mobilisation of the
obese ICU patient. The recommendation was implemented in the already performed educa-
tion and resulted in a changed attitude among the participant and improved the status of
mobilisation in the daily prioritization. This knowledge was obtained in the evaluation-
interview conducted approximately one month after the seminar.

CONCLUSIONS. According to the literature mobilisation of the obese ICU patient needs
special attention towards a safe clinical practise based on evidence with focus on both the
patient and the staff. Special attention towards this group of patient is created by performing
evidence based research resulting in clinical guidelines that has to be implemented through
theoretical and practical education on an interdisciplinary level.

REFERENCE(S). 1. Vaidya V. Psychosocial aspects of obesity. Adv. Psychosom. Med.
2006;27:73–85
2. Winkelman C, Maloney B. Obese ICU patients: resource utilization and outcomes. Clin.

Nurs. Res. 2005 Nov;14

1012
SECONDARY TRAUMATIC STRESS AMONG ICU NURSES IN GREECE

P. Mangoulia1, G. Fildissis1, E. Koukia1, G. Alevizopoulos1, T. Katostaras1

1National and Kapodistrian University of Athens, Faculty of Nursing, Athens, Greece

INTRODUCTION. Health outcomes and, in particular, patient health outcomes have
become a driving force within health-care delinery1. Little is known about the effects nurses
experience when caring for patients and their families who are experiencing suffering or
trauma, especially day after day2. Nurses are constantly exposed to the pain and suffering of
those in their care3.

OBJECTIVES. The primary aim of this study was to investigate the risk of secondary
traumatic stress/compassion fatigue (STS/CF—the trauma suffered by the helping profes-
sional) and burnout (BO—emotional exhaustion, depersonalization, and reduced sense of
personal accomplishment), and the potential for compassion satisfaction (CS—the fulfillment
from helping others and positive collegial relationships) among nurses working in ICU. An
additional goal was to test the relationship of these three constructs to each other.

METHODS. The Professional Quality of Life Scale (ProQOL R-IV, STS/CF, BO and CS
subscales)4 and a demographic tool were distributed to ICU nurses (N = 335) in 22 Public
Hospitals in Greece.

RESULTS. Findings revealed that 57.9% of ICU nurses (n = 194) are at the high level of
risk for STS/CF and 56.1% (n = 188) are at the high level of risk for BO, while 61.5% of
participants (n = 206) reported low potential for CS. A strong negative relationship was
discovered between BO and CS (r = -.394, p \ .001) and a strong positive relationship was
discovered between BO and CF (r = .569, p \ .001).

CONCLUSIONS. High prevalence of STS/CF in our sample indicates that potentially large
numbers of ICU nurses may be experiencing the negative effects of secondary traumatic
stress. The key implication for practice is to educate nurses about compassion fatigue and
proactively manage it in order to prevent personal and professional costs of caring.

REFERENCE(S). 1. Sabo BM. Compassion fatigue and nursing work: Can we accurately
capture the consequences of caring work? Int J Nurs Pract 2006;12(3):136–142.
2. Dominguez-Gomez E, Rutledge DN. Prevalence of secondary traumatic stress among

emergency nurses. J Emerg Nurs 2009; 35(3):199–204.
3. Chase M. Emergency department nurses’ lived experience with compassion fatigue.

Master thesis. School of Nursing, Florida State University; 2005.
4. Stamm BM. The ProQOL Manual. Lutherville, MD: Sidran Press; 2005.

1013
THE IMPACT ON THE INCIDENCE OF VENTILATOR ASSOCIATED PNEUMO-
NIA (VAP) USING CLOSED (CSS) VERSUS OPEN ENDOTRACHEAL SUCTION
SYSTEMS (OSS) IN THE ICU

E. Åkerman1, C. Larsson1, A. Ersson1

1Skåne University Hospital, Intensive Care Medicine in Malmo, Malmo, Sweden

INTRODUCTION. The incidence of pneumonia in Critical Care has been reported to
10–60% of which VAP accounts for approximately 80%. VAP increase ICU mortality,
morbidity and thus increases costs and LOS. Earlier studies have shown a decreasing VAP
incidence after prophylactic interventions bundles (1). The use of closed suction circuits has
been suggested beneficial as a prophylactic measure (2).

OBJECTIVES. The aim of this study was to compare the incidence of VAP and the
occurrence of desaturation during suction using either OSS or CSS. We also investigated
contamination of the closed suction circuit and the occurrence of adverse events.

METHODS. CSS were a new product in our clinic. All staff underwent a user course
supervised by the manufacturer of the closed circuit. After this, data were collected during
four periods in 2009, 2 month CSS followed by 2 months OSS which was repeated twice.
During the summer period CSS were used without any data collection and then followed by
two periods of CSS and OSS. All mechanical ventilated patients were consecutively included.
A culture of deep endotracheal aspirate and a blind microbiology brush was taken in asso-
ciation with the intubation, after 72 h and every Monday. After changing CSS and in case of
extubation, the tip of the catheter was sent for culture. Demographic data were retrieved from
the hospital database. Data were analyzed with descriptive methods.

RESULTS. The incidences of VAP were higher in the CSS group (Table 1). Both suction
systems showed almost no desaturation during and after suctioning. Positive cultures were
obtained in 55% of all the retrieved CSS catheters. The microbiological flora resembled the
species found in the airway cultures. There were no inter patient contamination and neither
did the bronchoscopy frequency differ between OSS and CSS patients. In the CSS group six
adverse events were seen; three tube occlusion and three incidences with secretion clogging.

CONCLUSIONS. The use of a CSS did not prevent VAP, in our study. There were no benefit
with CSS other than maybe to protect the staff and our finding of positive culture in 55% of
the cases is in line with earlier studies.

INCIDENSES OF VAP
OSS CSS TOTAL

VAP 22/126 17%
Early VAP 1/56 2% 10/70 14% 11/126 9%
Late VAP 4/56 7% 7/70 10% 11/126 9%

REFERENCE(S). 1. Chastre J, Fagon JY (2002) Ventilator associated pneumonia. Am J
Respir Crit Care Med 165:867–903.
2. Jongerden IP, Rovers MM, Grypdonck MH, Bonten MJ. (2007) Open and closed endo-
tracheal suction systems in mechanical ventilated patients: a meta-analysis. Crit Care Med 35
(1):260–270.
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MOBILISATION OF OBESE ICU PATIENTS; A CLINICAL STUDY

N. Kaasby1, R. Hoejbjerg1, R. Bornhoeft1, M. Staats1, R. Frederiksen1, B. Svendsen1, P. Dreyer1

1Aarhus University Hospital, ICU, ITA., Aneasthesia and Intensive Care Medicine, Aarhus,
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INTRODUCTION. The number of obese patients is increasing worldwide (1); this is also the
fact in Intensive care units (ICU). This raises special demands on the staff, the surroundings
and the equipment (2). Since 2007 mobilisation of obese ICU patients has been a clinical
study in our ICU, containing three studies until now.

OBJECTIVES. The three studies have had the following aims:
1. to investigate whether obese ICU patients (BMI [ 40) are mobilised according to the

clinical standard.
2. To investigate the healthcare professionals experiences of working with mobilisation of

obese ICU patients and furthermore
3. to make practical use of staff member’s innovative thinking and in that way improve the

work with the mobilisation of obese ICU patients in their unit.

METHODS. 1. A retrospective observational study (conducted in year 2007–2008). Focus
group interviews of the staff in two qualitative studies:
2. with focus on experiences (conducted in year 2009–2010) and
3. with focus on solutions, clinical guidelines and checklists within the themes conducted in

study two (conducted in year 2010–2011).

RESULTS. 1. Seventeen patients with BMI [ 40 were included. Two were mobilised according
to the clinical standard. The average mobilisation was 2.87/day (range 0–6) for the remaining 15
patients. The average mobilisation during the whole stay for all 17 patients was 6.41/day.
2. Four focus group interviews with a total of 14 healthcare professionals working with

mobilisation of obese ICU patients. The analysis of the interviews showed that it is more
difficult to care for the obese patient, for reasons such as lack of space, non-availability of the
correct equipment and available staff. Furthermore the attitude of the staff plays a significant
role in the treatment and care of the obese when caregivers seem to be subjective in their
treatment in a negative direction.

3. Study three is work in progress analysing data. Involving the staff through integration,
debate and orientation is also an important part of the project in this phase.

CONCLUSIONS. Only two of 17 patients were mobilised according to the clinical standard.
Space, equipment and available staff members are needed if the clinical standard for
mobilisation of the obese ICU patients has to be met. Implementation of the results of study 3
will hopefully increase the mobilisation rate of the obese ICU patients and improve the
physical working environment around this group of patients.
REFERENCE(S). 1. Hogue Jr, Charles W. The Impact of obesity on outcomes after critical
illness: a meta-analysis. Intensive Care Med 2009;35:1152–1170
2. Charlebois, Donna. Critical Care of Patients with Obesity. Critical Care Nurse.

2004;04:19–27
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DOES THE TIME OF BYPASS SURGERY AFFECT IN THE DEVELOPMENT OF
DELIRIUM AFTER CARDIAC SURGERY?

O. Valles Fructuoso1, M. Diaz Torres1, J. Palmero Herrera1, L. Alvarez Vivas1,

C. Olmos Aullon1

1Hospital Universitario de Bellvitge, Barcelona, Spain

INTRODUCTION. Delirium is an acute deterioration of brain function characterized by
fluctuating consciousness and the inability to sustain attention. Is a major problem and not
uncommon after cardiac surgery. This table is associated with increased morbidity and
mortality, prolonged stay and increased costs.

OBJECTIVES. To determine whether a relationship exists between the time of bypass
surgery and the development of delirium in patients after cardiac surgery.

METHODS. Prospective descriptive study conducted in an intensive care unit after cardiac
surgery (UCICC). The sample consisted of 40 patients undergoing cardiac surgery requiring a
minimum of 72 h from January to December 2009. We conducted a data collection sheet
including demographic and predisposing and precipitating factors of delirium. The RASS,
Minimental and CAM-ICU scales were evaluated. Analysis of variables was performed using
the statistical program SPSS.

RESULTS. 20% of patients had delirium, 60% were men. The average age of the group was
63.35 years. The predominant initial diagnosis was aortic stenosis (30%) and surgical pro-
cedure performed to repair and/or replacement of aortic valve replacement (32.5%). The time
of cardiopulmonary bypass (CPB) has averaged 115.8 min with a standard deviation of 43.08
and aortic clamping time of 74.22 min and a standard deviation of 29.42. The average stay
was 8.53 days. No statistically significant CPB and aortic clamping with the development of
delirium.

CONCLUSIONS. Prevention of delirium can contribute to improved patient recovery while
avoiding an increase in the stay and the final cost of treatment, so it is important to establish a
care plan aimed at the detection and prevention.

REFERENCE(S). 1. Tobar E, Romero C, Galleguillos T, Fuentes P, Cornejo R, Lira MT,
et.al. Método para la evaluación de la confusión en la unidad de cuidados intensivos para el
diagnóstico de delirium:adaptación cultural y validación de la versión en idioma español. Med
Intensiva 2010;34(1):4–13.
2. Luetz A, Heymann A, Radtke FM, Chenitir C, Neuhaus U, Nachtigall I, et al. Different

assessment tools for intensive care unit delirium: wich score to use? Crit Care Med
2010;38(2):409–418.

3. Katznelson R. Preoperative use of statins is associated with reduced early Delirium rates
after cardiac surgery. Anesthesiology, Jan. 2009;110(1):67–73.

4. E. Palencia Herrejón, MA. Romera, JA. Silva y Grupo de Trabajo de Analgesia y
Sedación de la SEMICYUC. Delirio en el paciente crı́tico. Med Intensiva.
2008;32(1):77–91

5. Koster S, Oosterveld FG, Hensens AG, Wijima A, van der Palen J. Delirium after cardiac
surgery and predictive validity of a risk checklist. Ann Thorac Surg Dec.2008;86(6):
1883–1887.

6. N. Ayllón Garrido, MJ. Álvarez González, MP. González Garcı́a. Incidencia del delirio
en cuidados Intensivos y factores relacionados. Enfermerı́a Instensiva 2007;18(3):
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WHICH PATIENTS INTENSIVE CARE NURSES FIND DIFFICULT AND HOW
THEY COPE

H. Cicek1, A. Yava1, A. Demirtas1, I. Cinar1, B.E. Fidanci1, C.T. Ozcan1, N. Akbayrak1

1Gulhane Military Medical Academy, School of Nursing, Ankara, Turkey

OBJECTIVES. The aim of this study was to determine which intensive care patients the
nurses defined as ‘difficult’ and their experiences in coping with such patients.

METHODS. The study was carried out as a qualitative design with 18 voluntary nurses
employed in five intensive care units of a research and training hospital. The data were
collected using demographic characteristics form and a semi-structured interview form.
Interviews with nurses were made individually and face to face. The data were evaluated by
using Colaizzi’s phenomenological data analysis method.

RESULTS. As a result of data analysis into two categories and two themes were identified.
The categories were (1) difficult patient definition of the nurses, (2) the effect of difficult
patients on their care, and (3) how the nurses are affected and cope with difficult patients. The
nurses listed their reasons for defining some persons as difficult as difficult physical care of
the patients, and the difficulty in communicating due to dementia, agitation, Alzheimer’s
disease or the patient’s personal characteristics. The nurses said that they found taking care of
patients they found difficult physically and psychologically demanding. They used methods
such as finding out the patient’s problem and taking appropriate measures, increasing com-
munication with the patient and providing explanations, trying to obtain spiritual satisfaction
and transferring the patient’s care to another nurse when communication problems were
impossible to overcome.

CONCLUSIONS. Intensive care nurses have difficulty in caring for and communicating with
some intensive care patients due to the characteristics of the disease, physical/psychological
factors and personal characteristics. We found that nurses continued the care of these ‘‘dif-
ficult’’ patients by focusing on solving their problems, transferring the care to another nurse
when necessary or by trying to obtain spiritual satisfaction.

1017
DIFFICULT PATIENT PERCEPTIONS AND COPING STRATEGIES OF NURSES

H. Cicek1, C.T. Ozcan1, A. Yava1, F. Arslan2

1Gulhane Military Medical Academy, School of Nursing, Ankara, Turkey, 2Etlik Research
and Training Hospital, Ankara, Turkey

OBJECTIVES. The aim of this study was to determine which patients the nurses defined as
difficult and how often they encountered such patients.

METHODS. A total of 173 nurses (14 males) participated in the study. The mean age was 35.39
(22–52) years, employment duration was 14.05 (1–30) years and 57.2% worked as staff clinical
nurses. The study was carried out in two parts. The first part was a qualitative study on the difficult
patient phenomenon. A data collection form which contained demographic data and semi-struc-
tured questions was used. We asked the questions on the data collection form to 36 nurses working
at various departments of a training and research hospital using the face to face interview technique
and recorded their responses. A list of the types of patients the nurses considered ‘difficult’ was
obtained at the end of the first section. A table was created by adding literature data to this list. The
table was arranged like a scale and two sections were placed next to 39 difficult patient definitions.
The first section had the degree of accepting such a patient as difficult and the second section the
frequency of encountering such patients. A 5-item Likert scale was used for both sections.
RESULTS. The nurses categorized patients as difficult most commonly when they had
communication problems or chronic pain while other common reasons were medical prob-
lems that were difficult to solve or frequent admissions with multiple problems. The most
common ‘difficult’ patients were those that were bedridden, patient requiring constant care or
dependant or nursing care and those with low socioeconomic, cultural or educational levels.
The nurses stated that they used the following measures to cope with difficult patients: solving
their problems quickly, acting in concert with the healthcare team, using positive commu-
nication techniques, dedicating time to the patient, and finally transferring the care of the
patient to another nurse if it was not possible to solve the communication problems.
CONCLUSIONS. We found that nurses categorized some patients as ‘difficult’ due to the
patient’s characteristics or their own personal characteristics. However, nurses continued the care
of these patients by trying to develop positive attitudes both as an individual and as a team. We
recommend holding meetings to develop coping and communication techniques, participation of
all the healthcare team in the interventions regarding difficult patients and improving the working
conditions and hours of nurses to help nurses successfully tackle the difficult patient phenomenon.
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VALIDATION OF THE CAM-ICU AS PERFORMED BY BED-SIDE ICU NURSES:
A MULTICENTRE STUDY

M. van Eijk1, M. van den Boogaard2, P. Benner3, P. Eikelenboom4, P. van Gool5, B. van der

Hoven6, G. Izaks7, M. Honing8, J. Horn5, A. Kalf9, A. Karakus10, I. Klijn1, M. Kuiper11, F.-E.
de Leeuw2, T. de Man12, R. van Marum13, R. van der Mast14, R.-J. Osse6, S. de Rooij5,
P. Spronk9, P. van der Voort15, A. Slooter1
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10Diakonessenhuis, Utrecht, The Netherlands, 11Medical Center Leeuwarden, Leeuwarden,
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Netherlands, 15Onze Lieve Vrouwe Gasthuis, Amsterdam, The Netherlands
INTRODUCTION. Delirium is a frequent disorder in the ICU associated with poor outcome.
Several organizations, including the SCCM and the APA, therefore recommend standard
screening for delirium to improve early diagnosis and treatment. The CAM-ICU is the most
frequently used delirium detection tool in the The Netherlands. Numerous studies to validate
the CAM-ICU always yielded excellent sensitivity and specificity, but were all performed by
a limited number of research nurses.
OBJECTIVES. The diagnostic value of the CAM-ICU as administered by the bedside nurse
in daily practice.
METHODS. Teams of three delirium experts visited ten ICU’s in the The Netherlands in which
the CAM-ICU was incorporated in daily practice, twice. These teams consisted of two consultants
in either psychiatry, clinical geriatrics or neurology, and either a research-physician (MMJvE) or a
research-nurse (MvdB). Based on cognitive testing, inspection of the files and DSM-IV criteria for
delirium, the teams classified patients as awake and not delirious, or delirious or comatose. This
classification served as gold standard to which the CAM-ICU as performed by the bed-side nurses
was compared. A simple 2 9 2 table was used to calculate the sensitivity and specificity.
RESULTS. 15 delirium experts performed 333 assessments. 181 (54%) of these patients were
assessable for delirium, 126 (38%) patients were excluded because the level of consciousness was
too low, and 27 (8%) patients were non-assessable due to other reasons. Overall, we found a
sensitivity of 47% (95% CI 35–58%) and a specificity of 98% (95% CI 92–99%). The strengths of
this study include the large numbers, the multicentre design, the extensive evaluations by teams of
various delirium experts and the independent assessments of delirium experts and bed-side nurses.
A limitations is the time interval between the expert assessment and the administration of the
CAM-ICU (mean 125 min; standard deviation 118 min). There were striking differences in
implementation strategies of the CAM-ICU between the centres. Tables 1, 2.

TABLE 1 POPULATION CHARACTERISTICS OF THE PATIENT
Description Result

Male gender (%) 63%
Age (mean; SD) 61.1; SD 14.7
APACHE II (mean; SD) 17.8; SD 7.2
Admitting department (%): Surgery/Medicine/Neurology

or neurosurgery/Cardiology or cardiothoracic-surgery
35%/28%/13%/24%

Percentage of patients able to communicate verbally (%) 57%
Percentage of patients who received psychoactive medication between the

expert assessment and the bed-side CAM-ICU (or vice-versa) (%)
25%

SD standard deviation, APACHE II acute physiology and chronic health evaluation
II, CAM-ICU confusion assessment method for the intensive care unit

TABLE 2 DIAGNOSTIC PERFORMANCE OF THE CAM-ICU REL
Expert + Expert -

CAM-ICU + 35 2 37
CAM-ICU - 40 104 144

75 106 181

CAM-ICU confusion assessment method for the intensive care unit

CONCLUSIONS. The sensitivity of CAM-ICU as administered by the bedside nurse in daily
practice seems to be lower than in the original validation studies, and may depend on the
implementation strategy. In this study, half the delirious patients had a negative CAM-ICU.
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NURSING DETECTION OF EXPIRATORY PATIENT-VENTILATOR ASYNCHRO-
NIES DURING MECHANICAL VENTILATION

A. Estruga1, E. Chacón1, B. Sales2, J. Montanya2, R. Jam1, O. Garcı́a-Esquirol1,

A. Villagrá1,3, G. Murias4, R. Fernández3,5, M. Borelli6, U. Lucangelo6, L. Blanch1,2,3

1Corporació Parc Taulı́, Intensive Care Department, Sabadell, Spain, 2Fundació Parc Taulı́,
Sabadell, Spain, 3Ciber de Enfermedades Respiratorias, Madrid, Spain, 4Clinica Bazterrica,
Critical Care, Buenos Aires, Argentina, 5Fundació Althaia, Manresa, Spain, 6Ospedale di
Cattinara, Trieste, Italy

INTRODUCTION. Presence of expiratory ineffective efforts in mechanically ventilated
patients is a common problem associated with increased duration of mechanical ventilation,
length of stay and also a higher cost and mortality. Nowadays, identification and categori-
zation of expiratory asynchronies can only be done at the bedside with the continuous
observation of the ventilator interface. Nurses must be skilled to understand non appropriate
situations of anomalous patient-ventilator interactions.

OBJECTIVES. We tested the hypothesis that after specific training nurses would acquire
enough skills to detect expiratory efforts as intensive care expert physicians would do.

METHODS. Training Phase: Nurses were provided with selected bibliography on patient
ventilator interaction and afterwards trained by intensivists with expertise on mechanical
ventilation (2 h/day during 20 days) on airway pressure, flow and volume waveforms iden-
tification and eye interpretation of early and late ineffective expiratory efforts during
expiration. Validation phase: Airflow and airway pressure waveforms were obtained from 8
different ICU mechanically ventilated patients using and acquisition and processing bio-
medical signal software (Better Care�). One thousand and seven breaths were randomly
selected from a total of 2,608,800 breaths. Subsequently, selected breaths were blindly ana-
lyzed by 2 trained nurses and 3 intensivists to identify ineffective expiratory efforts.
Statistical analysis: Nurses and intensivists performance were compared using the Kendall’s
rank correlation and Chi-square test. A p value\0.05 was considered statistically significant.

RESULTS. Nurses detection of expiratory asynchronies was significantly correlated with the
intensivists performance. Kendall’s rank correlation for Nurse 1: 85.3% (p \ 0.001) and for
Nurse 2: 83.5% (p \ 0.001). Comparing performances in terms of a contingency table, the
positive predictive values were equal to 97.2 and 98.4% respectively, and the negative pre-
dictive values were equal to 95.4 and 70.7% respectively, over a 26.9 prevalence of adverse
events. Chi-square test of independence in the contingency tables was highly significant
(p \ 0.001 in both cases).

CONCLUSIONS. Nurses were able to identify early expiratory asynchronies after specific
training as accurately as experts in patients receiving mechanical ventilation. These results
suggest a new clinically important competence for nursing care to identify early patient-
ventilator asynchronies.

GRANT ACKNOWLEDGMENT. Supported in part by Fundació Parc Taulı́, Obra Social
Caixa Sabadell, ISCiii PI09/91074, Plan AVANZA TSI-020302-2008-38.
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MANUAL HYPERINFLATION IN INTENSIVE CARE

E. Bootsma1

1VU University Medical Centre, Amsterdam, The Netherlands

INTRODUCTION. Several publications indicate that manual hyperinflation is a widely used
measure in the ICU, but more important is the fact that there is no uniformity in the
implementation of this measure. This is also on my ward. In literature there are a number of
reasons given to start manual hyperinflation: abolish mucus retension, improve oxygenation
and removal of atelectasis. The positive effects are improved compliance, improved oxy-
genation and a decrease in the number of VAP’s (Ventilator Associated Pneumonia). The
negative effects are a decrease in cardiac output due to high peak pressures, an increased risk
of baro-/volutrauma and the risk of giving too much tidal volumes. The risk of barotrauma
increase with pressures above 40 cmH2O. Other side effects include the development of a
pneumothorax and increased ICP (intra cranial pressure).

OBJECTIVES. Creating more awareness of the procedure with lower peak pressures as a
result.

METHODS. Through literature review, clinical courses and the introduction of a pressure
gauge achieve greater uniformity and awareness of the procedure. We used a flow analyzer of
IMT Medical, a laptop with Flowlab software version 4.1.1 and an artificial lung to dem-
onstrate how much pressure and volume is generated during manual hyperinflation.

RESULTS. During the clinical course I showed what pressures are generated by manual
hyperinflation according to the method that most of us use. This is with the thumb on the
valve. Pressures up to 70 cmH2O were recorded using the Flow Analyzer. After installing a
pressure gauge, these pressures did not exceed 45 cmH2O. In 1995, Clapham et al investi-
gated the way in which staff of a neurosurgical ICU performed the hyperinflation procedure.
There were large variations in relation to the administered Tv observed, the TV ranged from
30 to 127% over the drafts of which were given by the ventilator, and mean airway pressures
ranged from 24 to 96 cmH2O.

Redfern et al, in 2001, showed a number of physiotherapy students performing manual
hyperinflation without using a pressure gauge. The average was more than 11 cmH2O blown
over the target maximum inspiratory pressure.

CONCLUSIONS. A pressure gauge improves the accuracy and decrease the variability of the
inspiratory pressure. This promotes patient safety and use of appropriate technology on
manual hyperinflation. Implementation requires training and education of ICU staff, because
the effect of manual hyperinflation depends on the skill of the nurse and the preparation of
guidance on manual hyperinflation.

REFERENCE(S). 1. Robson W.P.; To bag or not to bag? Manual hyperinflation in Intensive
Care. Intensive and Critical Care Nursing (1998) 14, 239–243.
2. King D. Morrell A.; A survey on manual Hyperinflation as a physiotherapy technique in

Intensive Care Units. Physiotherapy (1992) 78 (10), 747–750.
3. Clapham L. Harrison J, Radbould T; A multidisciplinary audit of manual hyperinflation

technique.

GRANT ACKNOWLEDGMENT. T. van Galen.
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OUTCOMES OF PATIENTS AGED OVER 80 YEARS ADMITTED TO A UK
TEACHING HOSPITAL CRITICAL CARE FACILITY OVER A 5 YEAR PERIOD
WITH COMMUNITY ACQUIRED PNEUMONIA (CAP)

E. Hayes1, A.H. Raithatha2, D.C. Bryden2

1Sheffield Teaching Hospitals NHS Trust, Department of Respiratory Medicine, Sheffield,
UK, 2Sheffield Teaching Hospitals NHS Foundation Trust, Critical Care Department, Shef-
field, UK

INTRODUCTION. The UK population aged[65 years is increasing. The greatest increase
will be in people [85 years where CAP is an important cause of hospital admission [1].
Advancing age is a poor prognostic outcome marker from CAP [3], but little data directly
considers the outcomes of this sub-set when admitted to critical care.

OBJECTIVES. (1) To gather baseline data on the outcome of patients [80 years admitted
with CAP to our unit in the past 5 years. (2) To examine compliance with established CAP
protocols. (3) To identify factors which may influence clinical decision-making.

METHODS. Retrospective chart analysis of all patients in the past 5 years[80 years with an
admission diagnosis of CAP. CAP data collection was based on the British Thoracic Society
(BTS) Guidelines for CAP [4], plus additional information specific to critical care from a
patient data management system.

RESULTS. Preliminary results are reported. 105 patients were identified (0.8% of all critical care
admissions). 68% were male (mean age 84 years) and 57% had 2 or more co-morbidities. 96% were
admitted from their own home, 46% were self-caring. 68% were active (18%) or ex-smokers.
CURB65 score was used in 43% of hospital admissions (mean = 3). 71% had radiological (CXR)
confirmation of CAP and 61% were given antibiotics within 2 h of initial imaging. A causative
pathogen was identified in only 39% of cases. 93% received level 2 care: in 75% of patients this was
the documented limit of escalation. 64% had 2 or more organ failures on critical care admission, with
36% developing subsequent organ failures on critical care. 75% of survivors had unilateral CXR
consolidation, versus 58% in non-survivors (NS). Mean length of hospital stay (LOS) was 15.4 days,
median 16 days (1–49), compared to a mean LOS to discharge of survivors of 21.9 days, median 17.5
(9–49). In patient mortality was 43%. No patient leaving hospital had died 30 days post-discharge.

CONCLUSIONS. Compliance with BTS Guidelines could be improved. Unsurprisingly co-mor-
biditieswere frequent, but did not seem to affectoutcome. Useofa pneumonia severity assessment tool
was sub-optimal, however mean CURB-65 score didn’t correlate with that recommended to prompt
critical care assessment. Apart from functional status, we are unable currently to identify any factors in
this age group which can be used to guide critical care admission decision making.

REFERENCE(S). 1. Office for National Statistics, ‘Ageing’ at http://www.statistics.gov.
uk/cci/nugget.asp
2. Georges H et al. Intens Care Med 1999, 25:198–206.
3. Y Wan. Thorax 2009; 64 (Suppl 3):iii1–iii55
4. Kaplan, V et al. Am J Respir Crit Care Med 2002; 165:766–772
5. Angus D et al. Am J Respir Crit Care Med 2002; 166:718–723
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ROLE OF MICROBIOLOGIC CULTURE RESULTS OF SPUTUM, ENDOTRA-
CHEAL ASPIRATE PRIOR TO ONSET OF PNEUMONIA, BRONCHIAL WASHING
AND BRONCHOALVEOLAR LAVAGE IN THE PATIENTS ADMITTED TO
INTENSIVE CARE UNIT

S.J. Kwon1

1Konyang University Hospital, Daejeon, Republic of Korea

INTRODUCTION. Patients with ventilator-associated pneumonia (VAP) admitted to
intensive care units have a high mortality rate. The routine microbiologic culture results obtained
previously play limited role in selecting antimicrobials. Previously, some studied reported that the
mini-bronchoalveolar lavage (mini-BAL) was a safe, effective technique and has a high con-
cordance rate with conventional BAL in detecting the causative organisms of VAP.

OBJECTIVES. We compared the microorganism from sputum, endotracheal aspirate (ETA)
and bronchial washing with mini-BAL in the patient with pneumonia in intensive care unit.

METHODS. We reviewed 31 patients with pneumonia admitted to intensive care unit. Every
patient underwent fiberoptic bronchoscopy (FOB) to obtain washing and mini-BAL samples
that obtained only few ml of BAL fluid to isolate microorganism. We reviewed clinical
findings and microbiologic specimen results of prior sputum and ETA, including bronchial
washing and mini-BAL fluid on the day of FOB. Microorganisms of the same genus, species
and antibiotics susceptibility patterns were considered ‘‘identical’’.

RESULTS. A total of 33 microorganisms were cultured from 27 samples of mini-BAL.
Those include 33.3% of methicillin-resistant Staphylococcus aureus (MRSA), 12.1% of
carbapenem-resistant Acinetobacter baumannii (CRAB) and 12.1% of Stenotrophomonas
maltophilia in order. A total of 71 microorganisms were cultured from 71 respiratory spec-
imens prior to the mini-BAL. Those were 19.7% of MRSA, 13.8% of CRAB, 7% of
Klebsiella pneumonia and 5.6% of Stenotrophomonas maltophilia in order. When 26 mini-
BAL fluids with the 31 respiratory specimens prior to the mini-BAL were compared, only 14
(53.8%) respiratory specimens were identical. Previous respiratory specimens obtained within
72 h of day of FOB were not significantly different to that after 72 h (p = 0.139). In contrast,
when we compared the 18 mini-BAL fluids with the bronchial washing fluids on the time of
FOB, 14 (77.7%) bronchial washing fluids were identical.

CONCLUSIONS. Based on these data, the respiratory specimens obtained before onset of
pneumonia often plays limited role for the selecting antimicrobials. However, respiratory
sample on the time of pneumonia might be reliable in selecting appropriate antimicrobials.

REFERENCE. 1. Michel F, Franceschini B, Berger P, Arnal JM, Gainnier M, Scainty JM
(2005) Early antibiotic treatment for BAL-confirmed ventilator-associated pneumonia. A role
for routine endotracheal aspirate cultures. Chest 127:589–597
2. Hayon J, Figliolini C, Combes A, Trouillet JL, Kassis N, Domebret MC (2002) Role of

serial routine microbiologic culture results in the initial management of ventilator-
associated pneumonia. Am J Respir Crit Care Med 126:41–46

3. American Thoracic Society (2005) Guidelines for the management of adults with
hospital-acquired, ventilator-associated, and healthcare-associated pneumonia. Am J
Respir Crit Care Med 171:388–416
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THE IMPACT OF COAGULATION PARAMETERS ON THE OUTCOMES OF
PATIENTS WITH SEVERE COMMUNITY-ACQUIRED PNEUMONIA REQUIRING
ICU ADMISSION
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H. Castro-Faria-Neto4, J.R. Lapa e Silva5, P. Bozza6

1Instituto Nacional de Câncer, Rio de Janeiro, Brazil, 2Instituto de Pesquisa Clinica Evandro
Chagas, Rio de Janeiro, Brazil, 3Hospital Barra D’Or, Rio de Janeiro, Brazil, 4Instituto
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INTRODUCTION. Numerous tools have been used to stratify the patients with severe
community-acquired pneumonia (CAP). However, their ability in predicting outcomes has
significant shortcomings. Coagulation abnormalities are frequent in patients with severe
sepsis and they are associated with worse outcomes.

OBJECTIVES. The aim of this study is to investigate the predictive value of coagulation
parameters in patients with severe CAP admitted to the ICU.

METHODS. This single center cohort study was performed between August 2005 and June
2007. D-dimer, antithrombin, ISTH score, clinical variables, SOFA, APACHE II and CURB-
65 score were measured in the first 24 h of the ICU admission. Results are shown as median
(25–75% interquartile range). The main outcome measure was hospital mortality.

RESULTS. Ninety patients with severe CAP admitted to the ICU were evaluated. D-dimer
levels in non-survivors were higher than survivors [2,271 (955.8–3,831) vs. 1,234
(817–2,020) ng/dl respectively]. In the univariate analysis, D-dimer, ISTH score at day 3,
SOFA and APACHE II scores were predictors of death. The discriminative of ability of D-
dimer [AUROC = 0.75 (95% CI 0.64–0.83)] for hospital mortality was comparable to
APACHE II and SOFA and better than C-reactive protein. Moreover, the addition of d-dimer
to APACHE II or SOFA score increased the discriminative ability of both scores [AU-
ROC = 0.82 (0.72–0.89) and 0.84 (0.75–0.91) respectively].

CONCLUSIONS. D-dimer levels are good predictors of outcome in severe CAP and may
augment the predictive ability of scoring systems as APACHE II and SOFA.

1024
COMPLICATED PNEUMONIA IN PICU

T. Grossman1, F. Palvo2, A.M. Menezes2, J.C. Fernandes2, J.P. Otoch2, H.H. Shieh2,

A. Bousso2

1University of Sao Paulo, School of Medicine, Pediatrics, São Paulo, Brazil, 2University of
Sao Paulo, School of Medicine, São Paulo, Brazil

INTRODUCTION. Community-acquired pneumonia is a common infection in childhood,
with a usually benign course. However it can evolve into complications including pleural
effusion, empyema, lung abscess and necrosis. An increased number of complicated pneu-
monia cases has been reported in some studies, probably due to an increased use of better
diagnosis methods, such as computed tomography. There is no consensus in the literature
about the best treatment of these cases, including the surgical approach.

OBJECTIVES. To describe the complicated pneumonia cases observed in the PICU of
secondary hospital in their epidemiology, etiology and surgical evolution, highlighting nec-
rotizing pneumonia cases.

METHODS. Retrospective analysis of records of patients with clinical, laboratory and
radiological findings of complicated pneumonia in the PICU of the University Hospital at
Universidade de São Paulo, Brazil, during the period of January 2000 to December 2009. A
statistical analysis comparing necrotizing and non-necrotizing pneumonia cases, and com-
paring survivors and non-survivors, was done using either chi-square or Fisher exact tests.

RESULTS. The study included 131 patients of 4137 admitted in PICU over the same period.
All of them had radiographic images compatible with pleural effusion, 100 (76.3%) patients
were diagnosed with empyema, 31 (23.6%) with necrotizing pneumonia and only four (0.3%)
with abscess. The mean age was 40.1 ± 34.5 months and there were 43.5% of males. The
median length of stay in hospital was 16 ± 15 days. The agent most commonly isolated was
S. pneumoniae (58.1%) and secondly S. aureus (8.1%).The higher rate of positivity in cultures
was in the pleural fluid (42/77 cases with an identified agent). In necrotizing pneumonias
blood culture was more positive than in non-necrotizing pneumonias (35.4% 9 16%
p = 0.02, OR 2.88).The complication rate was 47.3%. Mechanical ventilation was used for
49.6% of the patients and 30.5% received vasoactive drugs. DIC was diagnosed in 9.1%.
A CT scan was performed on 67.1% of the patients and the median pleural drainage time was
7 days. Thoracoscopy was performed in 15.2%, segmentectomy in 12.9%, lobectomy in 4.5%
and decortication in 24.4%. Death was related with DIC (p \ 0.001), use of vasoactive drugs
(p = 0.03) and mechanical ventilation (p = 0.03) for all patients. There were no significant
differences in mortality comparing necrotizing (3.2%) and non-necrotizing (6.1%) pneumonia
(p = 0.58).

CONCLUSIONS. In our study the incidence of complicated pneumonia was 316/10,000
patients admitted in PICU. In necrotizing pneumonias the blood cultures were more positive
than in non-necrotizing patients. Although the surgical approach in necrotizing pneumonia is
controversial, it resulted in a insignificantly lower mortality rate, comparing with non-nec-
rotizing pneumonias.

REFERENCE(S). G.S. Sawicki et al. Necrotising pneumonia is an increasingly detected
complication of pneumonia in children. Eur Respir J 2008;31:1285–91
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THE PRESENCE OF BACTEREMIA ISN’T ASSOCIATED WITH POOR OUT-
COMES IN PATIENTS WITH PNEUMOCOCCAL COMMUNITY-ACQUIRED
PNEUMONIA

K. Belkhouja1, K. Ben Romdhane1, E. M’hiri2, O. Hamzaoui1, A. Ghariani2, L. Saidi Slim2,

J. Ben Khelil1, M. Besbes1

1A. Mami Hospital, Medical Intensive Care Unit, Ariana, Tunisia, 2A. Mami Hospital,
Microbiology Laboratory, Ariana, Tunisia

INTRODUCTION. Streptococcus pneumoniae is the most common cause of community-
acquired pneumonia (CAP). The influence of pneumococcal bacteremia on outcomes of
patients remains controversial.

OBJECTIVES. To determine whether pneumococcal bacteremia increases the risk of poor
outcomes in ICU patients with CAP.

METHODS. A retrospective cohort study of all pneumococcal CAP hospitalized in the
medical ICU of Hospital A. Mami of Ariana (Tunisia) between January 1, 2000, and March
31, 2010. To investigate the effect of pneumococcal bacteremia on patient outcomes, we
compared the complications, the prognosis and length of hospital stay of patients with
pneumococcal CAP and bacteremia, and patients with pneumococcal CAP without
bacteremia.

RESULTS. One hundred thirty-five patients were included, 35 (25.9%) had pneumococcal
bacteremia CAP. Both groups were similar on demographic, clinical, biological and radio-
logical characteristics. The septic shock at admission, is more frequent in patient with
pneumococcal bacteremia compared to patients without bacteremia (42.9 vs. 21%, respec-
tively; p = 0.012). The complications in ICU stay were comparable in two groups (37.1 vs.
32% respectively in bacteremic and non bacteremic group; p = 0.57). There was no statically
difference in median length of hospital stay between no bacteremic and bacteremic group (10
vs. 6 days, respectively; p = 0.57). No difference in all-cause mortality (25.7 vs. 21%
respectively in bacteremic and non bacteremic group; odds ratio [OR], 1.3; 95% CI,
0.53–3.19; p = 0.56) nor in CAP-related mortality (20 vs. 13% respectively in bacteremic
and non bacteremic group; OR, 1.67; 95% CI, 0.61–4.61; p = 0.31) between the two groups.

CONCLUSIONS. The presence of pneumococcal bacteremia has not impact on morbidity
and mortality of patients hospitalized for CAP.

1026
DIFFERENCES BETWEEN PRIMARY PANDEMIC INFLUENZA PNEUMONIA
AND SEVERE COMMUNITY-ACQUIRED PNEUMONIA

A. Estella1, E. Moreno1, M. Gracia1, J. Sánchez1, V. Pérez1, A. Jareño1

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

INTRODUCTION. Severe community-acquired pneumonia is associated with a high mor-
bidity and mortality. Influenza A (H1N1)v pneumonia is know as the most severe expression
of influenza infection.

OBJECTIVES. To describe clinical features of patients with severe pneumonia admitted in
ICU and to compare clinical characteristics and outcome according microbiological etiology:
Influenza A (H1N1)v pneumonia versus non viral severe community-acquired pneumonia.

METHODS. Descriptive study in a 17-beds medical-surgical ICU of a community hospital.
Consecutive patients admitted in ICU from October 2009 to January 2010 with severe
pneumonia were registered. Main variables of interest: age, APACHE II at admission, non
invasive and invasive mechanical ventilation requirement, time of mechanical ventilation,
ICU length of stay, radiological pattern, cultures result, procalcitonin and C-reactive protein
levels, leukocytes count and mortality were collected. Patients were classified according the
microbiological diagnosis.

RESULTS. During the time of study 24 patients were admitted in ICU with severe pneu-
monia. In 15 patients microbiological diagnosis was confirmed with infection by influenza
virus A (H1N1)v and in 9 patients pneumonia was caused by other microorganism. In the
group of influenza pneumonia non invasive mechanical ventilation was required in 20% and
mechanical ventilation in 80%, in the other group non invasive mechanical ventilation was
used in 44.4% and mechanical ventilation in 88.9%. Table 1 show the differences between
groups.

CLINICAL CHARACTERISTICS OF PATIENTS
Severe pneumonia
admitted in ICU

Community
acquired pneumonia

Influenza A
(H1N1)v pneumonia

Age 52.9 ± 15.1 43.7 ± 11.6
Apache II at admission 16.6 ± 6.9 12.4 ± 6.1
Time of mechanical ventilation (days) 11.6 ± 66 13 ± 7.8
ICU length of stay 13.9 ± 10.4 16.1 ± 10.7
Radiological infiltrate Unilateral 77.8%

Bilateral 22.2%
Unilateral 13.3%
Bilateral 86.7%

C-reactive protein 34.7 ± 18.9 20.8 ± 16.1
Procalcitonin 14.1 ± 19.6 4.9 ± 15.8
Leukocytes count 17,182.2 ± 11,067 5,853 ± 2,776
Mortality 33.3% 13.3%

CONCLUSIONS. Pandemic influenza A pneumonia appears to be more in young people
with a lower APACHE II score at admission in ICU. Biomarkers like C-reactive protein,
procalcitonin and leukocytes count potentially assist in the discrimination between influenza
A (H1N1)v pneumonia and pneumonia caused by other microorganisms.

REFERENCE(S). Rello J, Pop-Vicas A. Clinical review: primary influenza viral pneumonia.
Crit Care. 2009;13(6):235.
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THE FCG RECEPTOR IIA-H/H131 GENOTYPE IS ASSOCIATED WITH BACTER-
EMIA IN PNEUMOCOCCAL COMMUNITY-ACQUIRED PNEUMONIA
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Marcos Ramos5, E. Herrera Ramos2, O. Rajas6, M.L. Briones7, J. Aspa8, J. Blanquer Olivas9,
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INTRODUCTION. The functional polymorphism rs1801274 in the FcgRIIA gene
(FCGR2A) influences the recognition of two opsonins: the variant encoded by FCGR2A-
H131 has a high affinity for IgG2, whereas that encoded by FCGR2A-R131 binds preferen-
tially to C reactive protein (CRP). Both opsonins are involved in the clearance of
Streptococcus pneumoniae.

OBJECTIVES. We assessed the potential association of this polymorphism with the sus-
ceptibility to and the severity of community-acquired pneumonia (CAP) in a large group of
adults.

METHODS. Multi-centre, prospective observational study. FCGR2A-H131R polymorphism
was determined in a 1262 patients with CAP and 1224 controls. Severe sepsis was recorded in
366 patients.

RESULTS. No significant differences in genotype or allele frequencies were seen among
patients with CAP or pneumococcal CAP (PCAP) and controls. Patients with bacteremic
PCAP (B-PCAP) had significantly higher frequencies of FCGR2A-H/H131 genotypes than
those with non-bacteremic PCAP (p = 0.00016, OR = 2.9, 95% CI 1.58–5.3). The differ-
ences remained significant when adjusting for PSI, hospital of origin and intensive care unit
(ICU) admission (p = 0.0012, OR = 2.83, 95% CI 1.51–5.32). B-PCAP was associated with
a significantly higher severity of the disease, evaluated as sepsis severity (p = 0.000006587,
OR = 4.40, 95% CI 2.31–8.39), multiorgan dysfunction syndrome (0.000482794,
OR = 3.29, 95% CI 1.69–6.41), ICU admission, acute renal failure, and acute respiratory
distress syndrome.

CONCLUSIONS. Our results do not support a role of the FCGR2A-H131R polymorphism in
the susceptibility to CAP or PCAP. However we provide insight that homozygousity for
FCGR2A-H131 predisposes to B-PCAP, which was associated with higher severity in our
study.

GRANT ACKNOWLEDGMENT. FIS 02/1620, 04/1190 and 06/1031); FEDER-FSE; SE-
PAR; RedRespira-ISCIII-RTIC-03/11; INREDCAN 5/06, FUNCIS 01/07; Proyecto
Biorregion 2006, and Universidad de Las Palmas de Gran Canaria.
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SEVERE MIXED COMMUNITY ACQUIRED PNEUMONIA
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BACKGROUND. Community-acquired pneumonia (CAP) of mixed etiology has frequently
been described in the literature, but its clinical significance remains unknown. The aim of this
study was to describe the prevalence, clinical characteristics, and outcome of severe CAP of
mixed etiology in ICU patients.

METHODS. A 5-year prospective study was conducted on consecutive patients with severe
CAP admitted to ICU in whom an extensive microbiological investigation was performed.

RESULTS. 316 patients were included. A single pathogen was detected in 128 (40.5%) cases,
while two or more pathogens in 38 (12.0%) cases. The most frequent pathogens’ combina-
tions were those of two bacteria (28.9%) and bacterium plus virus (21.1%). Compared with
patients with monomicrobial pneumonia, patients with mixed pneumonia were older, had
higher severity score (PSI) and were more likely to have previous chronic pulmonary disease
(see Table 1 below). Moreover, mixed CAP patients showed similar clinical and analytical
data at admission but increases in the frequency of respiratory distress and in length of stay
and a trend to higher orotracheal intubation and mortality rates.

CONCLUSIONS. A mixed etiology was detected in 12% of cases with CAP requiring ICU
hospitalization and was associated with older age and increased severity. Despite similar
radiological features (n of involved lobes, pleural effusion) at admission, CAP with mixed
etiology showed a trend to worse clinical course and outcomes than monomicrobial
pneumonia.

MAIN CHARACTERISTICS
Characteristics Mixed

pneumonia (n = 38)
Monomicrobial
(n = 128)

p

Age C65 years, % 61 46 0.018
Males, % 68 66 NS
Smokers, % 30 29 NS
Chronic pulmonary disease, % 57 39 0.049
C-Reactive protein, mg/dl 21 ± 13 26 ± 14 0.057
PSI high risk (V), % 55 31 0.020
Length of stay, days ± SD 24 ± 26 16 ± 14 0.024
Respiratory distress, n (%) 7 (18%) 6 (5%) 0.006
30-day mortality, n (%) 7 (18%) 12 (10%) NS
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EPIDEMIOLOGY OF PULMONARY INFECTION OVER 5 YEARS IN A MIXED
ITALIAN INTENSIVE CARE UNIT

M. Damasco1, P. Calzavacca1, M. Barazzetta2, F. Vitali2, M. Solca1

1P.O. Cernusco sul Naviglio, A.O. Melegnano, Anestesia e Rianimazione, Cernusco sul
Naviglio, Italy, 2P.O. Cernusco sul Naviglio, A.O. Melegnano, Microbiologia, Cernusco sul
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INTRODUCTION. Pneumonia is a relevant cause of admission to Intensive Care Units
(ICU), and among the commonest infective complication during ICU stay. Antibiotics induce
germ resistance and selection of multi resistant strains is common in ICU.

OBJECTIVES. To assess the incidence and aetiology of pneumonia in a mixed medical-
surgical ICU, in order to develop local epidemiologically guided protocols to reduce anti-
biotic resistance selection in patients with pneumonia.

METHODS. Retrospective observational study on prospectively collected data in a mixed
medical-surgical ICU of a secondary care Italian hospital. At our institution, epidemiological
data on infections and data on antibiotic use are recorded since 1992; in 2005 a new electronic
recording of ICU infections was introduced. Type of infection, germ characteristics, clinician
diagnosis and antibiotic use were prospectively collected in an electronic database and ret-
rospectively reviewed. Antibiotic exposure index was calculated as each antibiotic total
amount administered divided by its defined daily dose times total days of admission.

RESULTS. Between 2005 and 2009 a total of 690 patients were admitted to our ICU. Pneu-
monia was the commonest infectious disease at admission (148 cases, 21% of patients), and the
commonest infectious complication during ICU stay (38 new occurrences, 21% of total pneu-
monia patients). Table 1 shows major epidemiological findings in the study population.

TABLE 1 EPIDEMIOLOGICAL FINDINGS
Overall (n = 690) Pneumonia (n = 186)

Age (years)a 68.5 (± 14.5) 70.2 (± 12.7)
Sex (male) 397 (58%) 118 (63%)
SAPS IIa 38.4 (± 16.2) 49.8 (± 12.5)
ICU LOSb 4.4 [1–106] 15.1 [2–104]
Medical patients 412 (60%) 171 (92%)
ICU mortality 149 (21%) 57 (31%)
Hospital mortality 179 (26%) 63 (36%)
aMean (± SD)
bLOS = length of stay (days) as median [range]

The incidence of acquired pneumonia was remarkable: 9.7 cases every 1,000 days of
mechanical ventilation. The most frequent isolated organisms were S. aureus (18 patients) and
P. aeruginosa (12 patients). Methicillin-resistant S. aureus (MRSA) accounted for 61% of
pneumonia caused by S. aureus, and its prevalence matched closely the exposure index to
vancomycin. Such a high incidence of MRSA is consistent with other records in Mediter-
ranean countries. Carbapenem-resistant P. aeruginosa was somewhat less of a problem (33%
of pneumonia by P. aeruginosa), and was not apparently associated with antibiotic exposure,
at least within the unit.

CONCLUSIONS. In our retrospective observational study we found a high incidence of
pneumonia at our institution, as well as a high percentage of MRSA, the latter with strong
relationship with exposure to vancomycin. New protocols for infection containment and
antibiotic usage are urgently needed.
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COMMUNITY-ACQUIRED PNEUMONIA IN THE INTENSIVE CARE UNIT

E. Sousa1, R. Pinho1, C. Guedes1, P. Marçal1, P. Amaro1

1Centro Hospitalar de Entre o Douro e Vouga, EPE, Santa Maria da Feira, Portugal

INTRODUCTION. Community-acquired pneumonia (CAP) is one of the most common
infectious diseases, with important impact in mortality and morbidity worldwide. The
majority of this admissions recover uneventfully with appropriate management. But between
5 and 10% of this patients are more severely ill, needing management on intensive care unit
(ICU). From this group up to 58% die. This retrospective study describes the clinical picture,
prognostic factors, treatment and outcomes of adult patients admitted to the medical-surgical
ICU with CAP, during 2008 and 2009.

METHODS. Retrospective study including all patients with CAP admitted in ICU between
January 2008 and December 2009. Data collected included demography, comorbidities,
clinical presentation, diagnostic techniques, microbiological documentation, severity scores
(APACHEII, SAPSII, SOFA, antibiotic regime and other variables related with ICU
intervention.

RESULTS. In this period, 13.1% of the patients admitted in the ICU had CAP (87/663),
mainly from emergency department, 65.5% male, with medium age of 58.3 ± 14.1 years old.
Chronic respiratory diseases were the most frequent comorbidity found. The commonest
symptoms were dyspnea (86.2%) and cough/expectoration (78.2%). On admission, mean
APACHE II and SAPS II was 16.5 ± 5.6 and 45.2 ± 10.8 respectively; severe sepsis and
septic shock were present in 96.5% and 97.7% were mechanical ventilated. At 24 h, SOFA
were 7.5 ± 3.3. A multilobar involvement in 89.6% patients, a pO2/FiO2 \200 in 80.5 and
58.6% developed ARDS. The antibiotic regimen mostly used was ceftriaxone and azithro-
mycin, infectious agent isolated in 26.4% of patients—17.2% had positive blood culture and
34.5% of them had done a bronchofibroscopy. The average length of stay in the ICU was
13.1 ± 11.1 days, with a mortality in the ICU of 13.7% and 76.6% were alive at 30 days of
admission on hospital.

CONCLUSIONS. These results are in agreement with the literature, although with a lower
mortality rate despite the severity scores. Nevertheless the small sample, this study allowed a
better characterization of CAP in ICU.

REFERENCE(S). Rodriguez A. et al, ‘‘Mortality in ICU patients with bacterial community-
acquired pneumonia: when antibiotics are not enough’’, Intensive Care Med. 2009
Mar;35(3):430–8. Epub 2008 Dec 10. Rello J., ‘‘Demographics, guidelines, and clinical
experience in severe community-acquired pneumonia’’, Crit Care. 2008;12 Suppl 6:S2. Brown
SM, Dean NC, ‘‘Defining and predicting severe community-acquired pneumonia’’, Curr Opin
Infect Dis. 2010 Apr;23(2):158–64. Woodhead M et al, ‘‘Community-acquired pneumonia on
the intensive care unit: secondary analysis of 17,869 cases in the ICNARC Case Mix Pro-
gramme Database’’, Crit Care. 2006;10 Suppl 2:S1.
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BEDSIDE MONITORING OF REGIONAL INHOMOGENEITY OF VENTILATION
AND ALVEOLAR INFLAMMATION IN COMMUNITY-ACQUIRED PNEUMONIA

T. Meier1, K. Schleifer2, J. Karsten1, K. Dahlhoff2, D. Drömann2

1University of Lübeck, Anesthesiology, Lübeck, Germany, 2University of Lübeck, Pulmon-
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INTRODUCTION. Community-acquired pneumonia (CAP) carries a high morbidity and
mortality. A major problem is the insufficient monitoring of CAP by standard chest radiog-
raphy, as the evaluation depends highly on the observer and the extent of pulmonary
infiltration cannot be assessed properly (1).

OBJECTIVES. The aim of our study was to compare the process of inflammation in CAPmeasured
by alveolar Nitric oxide (NO)-analysis (2) in exhaled breath and the extent of the inflammatory
infiltration by electrical impedance tomography (EIT) (3) in spontaneously breathing patients.

METHODS. After approval of the local ethic committee and obtained written informed consent
24 patients with CAP were included in the study. All patients showed an acute pulmonary infil-
tration in chest X-ray, pulmonary symptoms (coughing, shortness of breath), positive findings in
auscultation, leukocytosis, elevated CRP and a pneumonia severity index C4. NO analyses
(Analyser CLD88sp, ECO MEDICS, Dürnten, Switzerland) were performed at t0 (up to 24 h after
admission), t1 (2 days after admission) and t2 (4 days after admission. EIT measurements (EIT
Evaluation KIT, Dräger Medical, Lübeck, Germany) were performed at t0 and t2 and inhomo-
geneity of ventilation was assessed by offline analysis. All measurements were made at beside in
sitting position. Data were compared by t test and regression analysis.

RESULTS. There was no significant correlation between the alveolar NO concentration and
the extent of inhomogeneity of the local infiltration measured by EIT. Also during the study
the time course of the inhomogeneity index was not correlated with change in exhaled NO.
The right/left distribution of the pulmonary infiltration in the chest X-ray and the EIT mea-
surement showed a positive correlation (p \ 0.0001; r2 = 0.69).

CONCLUSIONS. Pulmonary regional infiltration in CAP measured by EIT can not predict
the actual alveolar process of inflammation in the lung. Nevertheless the monitoring devices
give additional information to better evaluate the time course of inflammation and the
dimension of the respiratory dysfunction in diseased lung.

REFERENCE(S). 1. Sharma S. et al. Curr Opin Pulm Med (2007) 13:159–169,
2. Robbins RA et al. Am J Respir Crit Care Med (1996) 153:1631–1635;
3. Zhao Z.et al. Intensive Care Med (2009) 35:1900–1906
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INTRODUCTION. Organizing pneumonia (OP) presenting as acute respiratory failure
(ARF) is a relatively rare disease, and was only previously specifically reported in 2 small
series [1,2], with mortality up to 90%. These studies were performed before the publication of
international consensus classification of idiopathic interstitial pneumonias in 2001 [4].

OBJECTIVES. To compare clinical features and prognosis of patients with OP with those of
patients presenting diffuse alveolar damage (DAD), during ARF.

METHODS. Design: Retrospective monocentric study in a university hospital conducted
during an 11 yr-period.

Inclusion criteria:
1. patients with diagnosis of OP or DAD on open lung biopsy (OLB) during ICU stay,
2. mechanical ventilation for ARF. 38 patients were eligible: 9 with OP, 6 with exudative

DAD, 13 with organizing DAD, and 10 with fibrosis post DAD.

Categorical variables were compared by chi-squared test, and continuous variables using
ANOVA. Data are presented as median [IQR]. Statistical significance was set at p \ 0.05.

RESULTS. At ICU admission, DAD subgroups were more frequently immunosuppressed, more
severely hypoxemic, and less likely to receive exclusive NIV during ICU stay, as compared to OP
patients. At the time of OLB, DAD patients were more severely hypoxemic than OP patients.
PEEP level was significantly higher in exudative DAD patients, while tidal volumes were not
different and amounted to 6 [5–7] ml/kg of PBW in all groups. DAD patients exhibited signifi-
cantly higher global SOFA than OP patients, while respiratory SOFA was not different between
groups. In broncho-alveolar lavage, the only significant difference was an increase in lymphocytes,
as compared with DAD patients. 89 and 66% of OP and DAD patients received steroid treatment
after OLB, respectively (NS). Time between respiratory symptoms onset and steroid treatment was
significantly higher in organizing DAD patients, while time between ICU admission and steroid
treatment onset was similar between groups. Initial steroid dose was 1.4 [1.0–2.5] mg/kg and was
not different between groups. 56% of patients increased their PaO2/FiO2 above 50% with steroids,
regardless their anatomopathologic group. Ventilator free days were significantly higher in OP
patients at day 28 and 90. ICU (11 vs. 83%) and hospital mortality (44 vs. 86%) were significantly
lower in OP patients, as compared to DAD. Survival of DAD subgroups was not statistically
different at days 28 and 90, but significantly lower than OP patients (log rank test, p = 0.03 and
0.006). One patient relapsed after ICU discharge in both OP and DAD groups. Oxygen require-
ment was not different between groups at both ICU and hospital discharge.

CONCLUSIONS. Prognosis of OP patients presenting as respiratory failure and treated with
steroids, is significantly better than DAD, and may be better than previously reported.

REFERENCE(S). 1. Cohen. AJRCCM,1994;149:1670–5
2. Nizami. Chest,1995;108:271–7
3. 2001. AJRCCM,2002;165:277–304
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HOW CAN WE PREDICT OUTCOME AT ICU ADMISSION IN PATIENTS WITH
SEVERE COMMUNITY-ACQUIRED PNEUMONIA?

J.M. Pereira1, A. Pinho2, J. Artur Paiva1

1Hospital S. João EPE, Intensive Care Department, Porto, Portugal, 2Hospital de Faro, Ser-
viço de Nefrologia, Faro, Portugal

INTRODUCTION. Severe community-acquired pneumonia (SCAP) may lead to death and
long hospital stay.

OBJECTIVES. To determine variables associated with poor outcome at intensive care unit
(ICU) admission in patients with SCAP.

METHODS. Prospective, single-center, observational cohort study in the Intensive Care
Department of a University Hospital in Portugal. Besides demographic data, at ICU admission
severity scores (SAPS2, SAPS3, PSI, PIRO-CAP, CURB-65, total SOFA) were calculated
and leucocytes (WBC), C reactive protein, PaO2/FiO2 ratio, lactate, procalcitonin, D-Dimer,
brain natriuretic peptide, cortisol, pH and platelets were measured. ICU, hospital and 28 day
mortality were analyzed.

RESULTS. 43 patients were included, 63% male with a mean age 58. 39.5% of the cases
were microbiologically documented (S. pneumoniae: 28%; H1N1 influenza; 11.6%) and 16%
presented with secondary bacteremia. At ICU admission, mean scores were: SAPS2 51,
SAPS3 73, PSI 148, CAP-PIRO 3.5, CURB-65 2.65, total SOFA 10. Median time for an-
tibiotherapy and oxygenation was 170 (IQR 63–404) and 11 (IQR 6–45) min. Antibiotherapy
was appropriate in 96% with a mean duration of 10 ± 4 days. ARDS developed in 20% and
duration of MV was 11 days (IQR 6–22). Median ICU and hospital LOS were 12 (IQR 8–24)
and 21.5 (IQR 14–38.5) days. 28 day, ICU and hospital were respectively 26, 28 and 37%.
SAPS3 (81.3 vs. 70.4; p = 0.025), PSI (171.4 vs. 139.7; p = 0.037), PIRO-CAP (4 vs. 3;
p = 0.014), WBC (28,156 vs. 12,000 9 103/l; p = 0.003), lactate (6.5 vs. 3.9 mmol/l;
p = 0.022) and pH on admission (7.17 vs. 7.28; p = 0.022) were significantly higher in non-
survivors than in survivors. Only PIRO-CAP was significantly higher in ICU non-survivors
than survivors (4 vs. 3; p = 0.003). Regarding hospital mortality, in non-survivors, WBC
(22,964 vs. 12,223 9 103/l; p = 0.03) and lactate (5.5 vs. 3.6; p = 0.041) were higher than in
survivors. ROC curves showed that SAPS3 0.73 (95% CI 0.56–0.90; p = 0.026), PSI 0.712
(95% CI 0.535–0.888; p = 0.038), CAP-PIRO 0.746 (95%CI 0.572–0.919; p = 0.016), WBC
0.795 (95%CI 0.640–0.951; p = 0.004), lactate 0.733 (95% CI 0.552–0.914; p = 0.022) and
pH 0.733 (95% CI 0.545–0.922; p = 0.023) were reasonable predictors of 28 day mortality.
PIRO-CAP (AUC = 0.711 [95% CI 0.535–0.887]; p = 0.034) was the only predictor of ICU
mortality. The best predictors of hospital mortality were WBC (AUC = 0.702 [95% CI
0.542–0.862]; p = 0.030) and lactate (AUC = 0.690 [95% CI 0.525–0.855]; p = 0.041).

CONCLUSIONS. In SCAP, SAPS3, PSI and pH on admission seem to predict 28-day
mortality. CAP-PIRO performs well as 28-day and ICU mortality prediction tool in SCAP.
WBC count and lactate provide potentially valuable prognostic information for 28-day and
also in-hospital mortality.
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TREATMENT OF SEVERE COMMUNITY-ACQUIRED PNEUMONIA WITH NON
INVASIVE VENTILATION

A. López Martı́nez1, A. Carrillo Alcaraz1, M.D.l.N. Alcazar1, S.M. Botı́as Arnau1,

C.R. Hernández Romero1, N. Llamas Fernández1, G.J. González Dı́az1

1Hospital Morales Meseguer, ICU, Murcia, Spain

INTRODUCTION. The use of noninvasive ventilation in the treatment of acute respiratory
failure due to community acquired pneumonia (CAP) is a controversial issue (1), especially in
patients with de novo acute respiratory failure (ARF), with a variable rate of success. Fur-
thermore, there are well known risk factors for ventilatory failure of this modality in these
patients

OBJECTIVES. The aim of this study is to analyze the effectiveness of NIV in the treatment
of severe CAP and to identify risk factors for failure of the technique

METHODS. Prospective, observational study of all patients admitted to ICU with a diagnosis
of severe CAP and treated with NIV. VNI success was defined as the avoidance of endo-
tracheal intubation and survival in the ICU and at least 24 h on the medical ward with no
signs or symptoms of respiratory failure. The variables are expressed as means ± standard
deviation and percentages. Comparison between variables by Pearson’s X2 test and Student T.
The analysis of risk factors was made using logistic regression

RESULTS. We studied 184 patients with severe CAP with a mean age of 66 ± 16 years and
123 (66.8%) were male. SAPS II at admission was 44 ± 14. The PaO2/FiO2 at admission was
131 ± 35 and respiratory rate 36 ± 7. The BiPAP ventilatory method was used in 180
patients. The success of NIV was achieved in 116 (63.1%) patients and hospital mortality was
8.6% in those with success and 54.4% in those who NIV failed (p \ 0.001). Among patients
with successful NIV, ‘‘de novo’’ ARF is showed in 47.4% while in NIV failure patients ARF
appears in 69.1% (p 0.004). In the multivariate analysis were associated variables associated
with failure were SAPS II (OR: 1,078, 95% CI: 1022–1139), maximum SOFA during NIV
(OR: 1,577, 95% CI:1.274–1 949), age (OR: 1,078, 95% CI: 1028–1131), respiratory rate
after 1 h of NIV (OR: 0.876, 95% CI: 0.781–0.983), empyema (OR: 14,071, 95% CI:
1.447–136 855) and increased lung damage after 24 h after admission (OR: 35,672, 95% CI:
8.979–141 723).

CONCLUSIONS. Patients with severe community-acquired pneumonia and respiratory
failure can be treated with NIV with a high rate of avoidance of endotracheal intubation. The
presence of major complications at admission, and multiorgan failure, determine a higher
failure rate of NIV

REFERENCE(S). (1) Nava S, Hill NS. Non-invasive ventilation in acute respiratory failure.
Lancet 2009; 374: 250–59
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WEANING OUTCOME PREDICTION BY BEDSIDE ESTIMATION OF SPONTA-
NEOUS INSPIRATORY EFFORT DURING MECHANICAL VENTILATION

F. Gandı́a Martı́nez1, M.L. Parra Morais1, D. Andaluz Ojeda1, O. Campesino Ramos1,

A. Francisco Amador1, N.F. Villanueva Gómez1

1Hospital Clı́nico Universitario, Intensive Care Unit, Valladolid, Spain

INTRODUCTION. The imbalance between muscular endurance and ventilatory workload
during spontaneous breathing is an important determinant of ventilator dependence. Mean
inspiratory pressure, a determinant of respiratory tension-time index, cannot be measured
noninvasively. Work performed during spontaneous breathing can be estimated from peak
inspiratory airway pressure (Ppeak) observed during controlled ventilation. For each tidal
volume and inspiratory flow combination, Ppeak value depends on compliance and resistance,
which are main determinants of respiratory workload during spontaneous breathing.

OBJECTIVES. We have assessed the predictive value of Ppeak/MIP index (MIP: maximum
inspiratory pressure) over the success rate of a weaning trial.

METHODS. Sixty one weaning trials in patients receiving prolonged ([48 h) mechanical
ventilation (MV). Ventilator settings in MV: Vt 10 ml/kg; respiratory rate (f) 12 b/min; I:E
ratio 1:2; inspiratory pause 0.55 s; effective inspiratory time (Ti) 1.15 s; PEEP 0. Square
inspiratory wave flow pattern (32–50 L/min). Measurements during MV: Ppeak, Cdyn.
Measurements with pressure transducer and Fleishflow transducer at the beginning of the T
piece weaning trial: f, Vt, P01, MIP at FRC, Vt/Ti, Ti/Ttot. Patients were extubated after 2 h
when common extubation criteria were achieved. Predictive indexes calculated: f/Vt, P01/
MIP, Ppeak/MIP. We compare weaning success vs. weaning failure. Statistical analysis:
Mann-Whitney U test, area under ROC curve and diagnostic accuracy. Statistical signifi-
cance: p \ 0.05

RESULTS.

RESULTS 1
Weaning
success (n = 41)

Weaning
failure (n = 20)

p value

Age 59.9 ± 13.9 63.4 ± 11.2 0.369
Male 32 (78%) 16 (80%) 0.571
APACHE II 18.1 ± 4.6 18.6 ± 5.8 0.814
Length of MV (days) 10.4 ± 7.3 9.7 ± 5.6 0.871
Cdyn (ml/cmH2O) 32.1 ± 5.5 27.8 ± 5.7 0.053
MIP (cmH2O) 33.7 ± 10.1 22.3 ± 13.2 \0.0001
Ppeak/MIP 0.72 ± 0.19 1.15 ± 0.19 \0.0001

RESULTS 2
f (bpm) 25 ± 5.8 33 ± 16.4 \0.0001
Vt (ml) 422 ± 103 378 ± 59 0.066
P01(cmH2O) 3 ± 1.2 4.1 ± 1.7 0.024
Vt/Ti (ml/s) 428 ± 111 474 ± 97 0.179
Ti/Ttot 0.407 ± 0.037 0.437 ± 0.040 0.007
f/Vt (bpm/ml) 63 ± 21 90 ± 25 \0.0001
P01/MIP 0.09 ± 0.05 0.18 ± 0.07 \0.0001

Reintubations: 4. Area under ROC curve: Ppeak/MIP: 0.946; P01/MIP: 0.849; f/Vt: 0.797.
Predictive value of Ppeak/MIP \1 for weaning success: sensitivity 88%; specificity 85%;
diagnostic accuracy: 87%.

CONCLUSIONS. Setting standard ventilator parameters during controlled mechanical
ventilation, Ppeak/MIP index provides a bedside non invasive estimation of inspiratory
spontaneous effort. A value of Ppeak/MIP index \1 predicts weaning success with a sensi-
tivity of 88% and specificity of 85%. This bedside non invasive index could be added to
common criteria used to recognize those patients able to start weaning.

1036
PREDICTORS OF FAILURE OF NON-INVASIVE VENTILATION AS A WEANING
TOOL AFTER EXTUBATION

A.C. Kee1, J. Phua1, E.D. Pena1, E. Santiago1, T.K. Lim1

1National University Hospital, Department of Medicine, Singapore, Singapore

INTRODUCTION. Non-invasive ventilation (NIV) is used as a weaning tool after extuba-
tion in patients with respiratory failure. However, limited data exist on the predictors of
failure of NIV in such patients.

OBJECTIVES. To determine predictors of NIV failure in patients who were intubated for
respiratory failure and extubated directly to NIV.

METHODS. This is a retrospective analysis of prospectively collected data from January
2008 to Dec 2009. Patients with respiratory failure were mechanically ventilated in a uni-
versity hospital’s medical intensive care unit (ICU) and subsequently extubated to NIV.
Physiological and biochemical parameters, using arterial blood gas measurements, were
collected at the end of the spontaneous breathing trial and 1 h after the application of NIV.
Failure of NIV was defined as respiratory failure requiring re-intubation within 48 h.

RESULTS. Out of 175 patients, 78.9% were successfully extubated to NIV. Success rates
were 70.6% in patients with chronic obstructive pulmonary disease (COPD) and 80.9% in
other patients (p = 0.24). Patients who failed NIV were more tachypnoeic, acidaemic and
hypercapnic pre-NIV, and more tachycardic, hypotensive, acidaemic, hypercapnic and hyp-
oxaemic post-NIV (p all\0.05). On logistic regression analysis, three physiologic parameters
predicted NIV failure: pre-NIV respiratory rate (OR 1.57, 95% CI 1.07–2.31 per 5 breaths
increase), post-NIV heart rate (OR 1.28, 95% CI 1.08–1.52 per 5 beats increase) and post-NIV
systolic blood pressure (OR 1.15, 95% CI 1.02–1.29 per 5 mmHg decrease).

CONCLUSIONS. Physiologic parameters, including the respiratory rate pre-NIV, and heart
rate and systolic blood pressure post-NIV, independently predict NIV failure post-extubation.
These parameters should be taken into account in the decision to extubate directly to NIV.

REFERENCE(S). 1. Ferrer M, Sellarés J, Valencia M, Carrillo A, Gonzalez G, Badia JR
et al. Non-invasive ventilation after extubation in hypercapnic patients with chronic respi-
ratory disorders: randomised controlled trial. Lancet. 2009 Sep 26;374:1082–8
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INVESTIGATION OF CARDIORESPIRATORY COUPLING, HEART RATE AND
BREATH-TO-BREATH VARIABILITY FOR WEANING OUTCOME ASSESSMENT
IN MECHANICALLY VENTILATED PATIENTS

V. Papaioannou1, I. Chouvarda2, N. Maglaveras2, C. Dragoumanis1, I. Pneumatikos1

1Democritus University of Thrace, Intensive Care Unit, Alexandroupolis, Greece, 2Aristotle
University of Thessaloniki, Lab of Medical Informatics, Thessaloniki, Greece

INTRODUCTION. Discontinuation of mechanical ventilation in critically ill patients is a
challenging task and involves a careful weighting of the benefits of early extubation and the
risks of premature spontaneous breathing trial (SBT). Only a few studies have explored
indices derived from both heart rate and breathing pattern variability analysis for the esti-
mation of weaning readiness.

OBJECTIVES. To investigate heart rate (HR) and respiratory rate (RR) complexity in
patients with weaning failure or success, using both linear and nonlinear techniques from
signal processing theory.

METHODS. Forty-two surgical patients were enrolled in the study. There were 24 who
passed and 18 who failed a weaning trial. Signals were analyzed for 10 min during two
phases: 1. pressure support (PS) ventilation (15–20 cm H2O) and 2. weaning trials with PS:
5 cm H2O. Low and high frequency (LF, HF) components of HR signals, HR multiscale
entropy (MSE), RR sample entropy, HR-RR cross-sample entropy between cardiorespiratory
signals, Poincaré plots and a1 exponent were computed in all patients and during the two
phases of PS.

RESULTS. Weaning failure patients exhibited significantly decreased RR sample entropy
(0.84 ± 0.12 vs. 1.24 ± 0.16) and a1 exponent (0.75 ± 0.11 vs. 1.20 ± 0.21, p \ 0.001 for
both comparisons) and increased HR MSE (1.09 ± 0.29 vs. 0.76 ± 0.32) and HR-RR cross
entropy (0.45 ± 0.26 vs. 0.21 ± 0.05, p \ 0.05 for both comparisons) compared with
weaning success subjects. Their changes were opposite between the two phases, except for
MSE that increased between and within groups, demonstrating different curve profiles
(p \ 0.001). A1 exponent, HR MSE, RR and HR-RR cross sample entropies predicted suc-
cessfully weaning outcome. Areas under the curve (AUC) were respectively: 0.891 (0.05),
0.68 (0.08), 0.879 (0.05) and 0.824 (0.08) (p \ 0.05) and were found to be similar with those
of rapid shallow breathing index [0.88 (0.07)].

CONCLUSIONS. We suggest that nonlinear analysis of cardiorespiratory dynamics has a
prognostic impact upon weaning outcome in surgical patients.

REFERENCE(S). 1. MacIntyre NR, Cook DJ, Ely EW Jr, et al. Evidence-based guidelines
for weaning and discontinuing ventilatory support: a collective task force facilitated by the
American College of Chest Physicians; the American Association for Respiratory Care and
the American College of Critical Care Medicine. Chest 2001; 120: 375–395. 2. Casaseca-de-
la-Higuera P, Martin-Fernandez M, Alberola-Lopez C: Weaning from mechanical ventilation:
a retrospective analysis leading to a multimodal perspective. IEEE Trans Biomed Eng 53:
1330–1345, 2006.
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EFFECTS OF REMIFENTANIL ON RESPIRATORY DRIVE AND TIMING DURING
PSV AND NAVA

R. Costa1, G. Cammarota2, G. Spinazzola1, F. Cipriani1, G. Ferrone1, O. Festa1,

F. Della Corte2, P. Navalesi2, G. Conti1

1Università Cattolica del Sacro Cuore, Dipartimento di Anestesia e Rianimazione, Roma,
Italy, 2Universita‘ degli Studi del Piemonte Orientale ‘‘A. Avogadro’’, Anestesia e Riani-
mazione Generale, Ospedale Maggiore della Carità, Novara, Italy

INTRODUCTION. Analgo-sedation is commonly used to improve patient comfort and
tolerance. Benzodiazepines and opioids are the most used sedatives; remifentanil is particu-
larly interesting for its pharmacokinetic characteristics.

OBJECTIVES. To evaluate the effects of increasing doses of remifentanil on respiratory
drive and pattern in a group of critically ill patient with Acute Respiratory Failure ventilated
in PSV and NAVA.

METHODS. 11 critically ill, mechanically ventilated (PSV mode) patients (Ramsay sedation
score 1) were enrolled. After recording basal values, a remifentanil continuous infusion was
started randomly administering different dosages (0.03, 0.05, 0.08, and 0.1 gamma/kg/min).
At each dosage, the patients were ventilated in PSV and NAVA for 30’ each. Before the study
all patients were equipped with the EAdi cathether. We measured mechanical and neural
respiratory patterns, inspiratory effort, gas exchange and patient-ventilator interaction.

RESULTS. Increasing doses of remifentanil, with both modes, did not reduce Peak EAdi;
conversely, above 0.05 gamma/kg/min, Peak EAdi showed a trend toward an increase more
evident during NAVA. Remifentanil above 0.08 gamma/kg/min significantly decreased
RRneu and RRmecc with both modes (p \ 0.01); at 0.1 gamma/kg/min two patients stopped
the study for bradypnea. No significant difference was found in Timecc and Tineu with both
modes; increasing doses of remifentanil significantly reduced Timecc/Ttot and Tineu/Ttot
during NAVA (p \ 0.01) but not during PSV.

CONCLUSIONS. This physiologic study shows that increasing doses of remifentanil do not
reduce respiratory drive as assessed by Peak EAdi; conversely a significant effect on respi-
ratory timing is observed as a decrease in RRmecc and RRneu both during PSV and NAVA.
At low dosage (below 0.08 gamma/kg/min) remifentanil can be safely used for mechanically
ventilated patients both during PSV and NAVA.
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THE REASONS FOR CONTINUING MECHANICAL VENTILATION AFTER
PASSING A WEAN PROTOCOL

A.V. Hees1, F.V. Beers1, J.V. Rosmalen1, J.V. Oers1

1St. Elisabeth Hospital Tilburg, Intensive Care Unit, Tilburg, The Netherlands

INTRODUCTION. Prolonged mechanical ventilation is associated with increased health
care costs, morbidity and mortality. To decrease the duration of mechanical ventilation we
introduced a wean screen protocol based on the ABC-trial. This wean screen protocol includes.
1. Daily Spontaneous Awakening Trial (SAT)
2. Rapid Shallow Breathing Index (RSBI)
3. Spontaneous Breathing Trial (SBT)
4. MD enumerates reason to continue

Despite of passing the protocol the decision to extubate was postponed in some patients.

OBJECTIVES. To gain insight on the physicians reasons for continuing mechanical venti-
lation after passing the wean screen protocol.

METHODS. A wean screen protocol was introduced at a mixed medical (neuro-)surgical
ICU of a teaching hospital in December 2009 to April 2010. Ventilation practitioners assessed
ventilated patients and recorded the physicians reasons for continuing mechanical ventilation
despite of passing the wean screen protocol.

RESULTS. 223patientswereventilated in thisperiod.135daily screenswereperformed, 111screens
were successful. Only 24 passed wean screens resulted in extubation. The rate of extubation was 22%.
78% screens did not lead to liberation from mechanical ventilation. The extubation rate does not
correspond with the findings of the ABC trial with an extubation rate of 54%. Table 1 shows the
physicians’ reasons to continuing mechanical ventilation. It should be noted that all patients with an
unsafe airway were patients with a Glasgow Coma Scale (GCS) of B 8 [intracerebral haemorrhage
(68%), cerebral infections (13%), post-CPR encephalopathy (13%) and severe brain injury (6%)].

TABLE 1
N = 87 n % n %

Unsafe airway 47 54.0 MD thinks patient will get worse 3 3.4
Oversedated 9 10.3 Unstable, swollen airway 2 2.3
Patient too weak 9 10.3 Agitation/mental status 1 1.1
Imminent/awaiting procedure 8 9.2 Family issues 0 0
Fluid overload 4 4.6 MD refuses answer 0 0
Secretions 4 4.6 No reason above applies 0 0

CONCLUSIONS. First results of this trial suggest that a wean screen based on the ABC trial
of Girard et al seems not to be applicable on neurosurgical patients due to frequently observed
GCS B 8. Additional work has to be performed to confirm our observations.

REFERENCE(S). 1. Robertson T.E., et al; J Am Coll Surg 2008 Mar; 206(3): 489–95.
2. Girard TD et al. Lancet 2008, 371: 126–134.
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DAILY WEANSCREEN IN MECHANICALLY VENTILATED PATIENTS

J. van Rosmalen1, F. van Beers1, A. van Hees1, P. van Berkom1, J.A.H. van Oers1

1St Elisabeth Hospital, ICU, Tilburg, The Netherlands

INTRODUCTION. Delayed extubation is associated with prolonged ventilation, muscle-
weakness and ventilation-associated complications (e.g. VAP). Therefore the duration of
mechanical ventilation (MV) should be limited as much as possible. Several studies show positive
results with their interventions. To decrease the time spend on ventilator we introduced a four
interventions wean screen-protocol based on the ABC-trial and Robertson’s work:

1. Daily Spontaneous Awakening Trial (SAT)
2. Rapid Shallow Breathing Index (RSBI)
3. Spontaneous Breathing Trial (SBT)
4. Consultation of MD to extubate or reason to continue

OBJECTIVES. To reduce the use of sedatives and to decrease the amounts of time spend on
a ventilator (MV-duration) through daily assessment by a ventilation practitioner (R.N.) using
a four-step-wean screen-protocol.

SETTING. A 20-bed mixed medical- (neuro-) surgical level III Intensive Care Unit of a
teaching hospital in the The Netherlands.

METHODS. In 2009 the sedation goal was prescribed each day by the intensivist; nurses
evaluated the Ramsay-score every 2 h and doses of sedatives were adapted accordingly.

From January to March 2010 we assessed all ventilated patients every day from Monday till
Friday. The subsequent four steps of the wean screen protocol were carried out to promote
extubation. The amount of sedatives per month was divided by the number of ventilated
patients, resulting in an average dose of midazolam/propofol/morfine per patient. The time
spend on ventilators was calculated and all data were compared with the same period in 2009.
Data were analysed with the Mann-Whitney U test.

RESULTS. 160 and 163 patients were included in the 2009 and 2010 cohorts, respectively.
We accomplished a reduction in the use of sedatives (-12% midazolam and -35% propofol)
and morphine (-27%) (Table 1). The amount of time spend on ventilators decreased, albeit
not significantly (p = 0.902). This was probably due to the VAP-ventilatorbundle (introduced
last year), the heterogeneity of our cohort and the already short MV-duration.

TABLE 1
Control group Intervention

group
Differences

Number of patients 160 163

Periods of MV 185 177

Median MV-duration (h) 40 (Q1 = 9, Q3 = 118) 33 (Q1 = 11, Q3 = 139) (n.s.)

Average dose of propofol per patient (mg) 2844 1840 -35%

Average dose midazolam per patient (mg) 485 429 -12%

Average dose of morphine per patient (mg) 251 184 -27%

CONCLUSIONS. In our population a daily four-component-weans creen is an effective way
to reduce sedative- and morphine-use but not the duration of mechanical ventilation.

REFERENCES. • Girard TD et al. Lancet 2008, 371: 126–134
• Robertson TE, J Am Coll Surg. 2008 Mar;206(3):489–95
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THE INDICATION FOR REMIFENTANIL SEDATION IN CRITICAL CARE
PATIENTS IN A UK DISTRICT GENERAL HOSPITAL: A 5 YEAR RETROSPEC-
TIVE CASE SERIES FOCUSSING ON ITS ROLE IN PATIENTS RECEIVING NON
INVASIVE VENTILATION

S.J. Twigg1, N. Smallwood2, B.A. Peringathara1, A. Thiel2

1Gloucestershire Royal Hospital, Anaesthetics and Critical Care, Gloucester, UK,
2Gloucestershire Royal Hospital, Critical Care, Gloucester, UK

INTRODUCTION. Remifentanil is used as a sedative in critical care for intubated patients because
of its unique pharmacokinetic properties. Its use in non-intubated patients is less well described.

OBJECTIVES. To report the indications for remifentanil sedation in a thirteen bed ICU in
the UK in both intubated and non-intubated patients.
METHODS. A retrospective observational study of drug records and patient notes. Con-
trolled drug records were analysed for a 5-year period up to October 2009. Number of days of
remifentanil treatment and dose given were determined. The notes of these patients were
analysed and age, reason for admission, type of ventilatory support received and main indi-
cation for the use of remifentanil sedation were recorded.
RESULTS. From 1/11/2004 to 31/10/2009, over 2,500 remifentanil prescriptions were analysed.
Only 8 could not be linked to patient records. There were 3,259 admissions during this time, of
whom 469 (14.4%) received remifentanil. The mean age was 60 years (range 11–92). The mean
duration of remifentanil sedation was 2.9 days (median 2.0, range 1–40), with a mean dose of
4.9 mg/day (median 4 per day, range 1–28). The admitting diagnosis was medical in 329 (70.1%)
patients and surgical in 140 (29.9%). Of the medical patients 191 (58.1%) were admitted with a
primary lung condition. The main indications for remifentanil sedation were: as an adjunct to non
invasive ventilation in 279 (59.5%), as part of a weaning plan for intubated patients in 80 (17.1%)
and as sedation with face mask oxygen alone in 54 (11.5%). Other indications were: as primary
sedation agent for elective overnight ventilation in post operative patients 50 (10.7%), as the first
line agent in intubated patients 24 (5.1%), in patients with multiple organ failure in whom other
agents were contraindicated 12 (2.6%) and as a second line agent in difficult to sedate patients 7
(1.5%). Six patients (1.3%) received remifentanil to allow accurate neurological assessment
following a period of sedation. Of the patients receiving non-invasive respiratory support, 50
(21.3%), were deemed unsuitable for intubation; of these 22 (44.0%) survived to unit discharge.
CONCLUSIONS. Remifentanil is most frequently used for those patients unable to tolerate
non invasive ventilation without sedation. Almost half of those in whom this was the limit of
treatment survived to discharge. It was also used to facilitate weaning from mechanical
ventilation in patients who have received longer acting agents and in a number of other
challenging clinical scenarios where its’ unique properties make it the preferred choice.
REFERENCE 1. Muellejans B et al 2006: Sedation in the intensive care unit with remif-
entanil/propofol versus midazolam/fentanyl: Critical Care 10:R91
2. Constantin J-M, et al 2007: Remifentanil-based sedation to treat noninvasive ventilation

failure: a preliminary study. Intensive Care Med 33:82–87

1042
NON-INVASIVE VENTILATION VIA HELMET IN WEANING PATIENTS WITH
HYPOXEMIC ACUTE RESPIRATORY FAILURE

R. Vaschetto1, E. Turucz1, F. Dellapiazza1, G. Cammarota1, D. Colombo1,

F. Barra1, F. Damnotti1, F. Della Corte1, M. Antonelli2, P. Navalesi1

1Università del Piemonte Orientale ‘Amedeo Avogadro’, Alessandria-Novara-Vercelli,
Department of Anesthesia and Intensive Care, Novara, Italy, 2Policlinico Universitario
‘Agostino Gemelli’, Department of Anesthesia and Intensive Care, Roma, Italy
INTRODUCTION. Mechanical ventilation is a life-saving intervention for patients with
hypoxemic acute respiratory failure (ARF). Non-invasive ventilation (NIV) has been utilized
in selected patients with hypoxemic ARF to avert endotracheal intubation, which is related to
life-threatening complications. NIV has been also proposed to facilitate weaning and extu-
bation in patients with hypercapnic ARF. So far, no controlled randomized study has
investigated the potential role of NIV in weaning patients with hypoxemic ARF.
OBJECTIVES. We designed this pilot study to assess safety and feasibility of NIV to wean
hypoxemic ARF patients. Twenty mechanically ventilated patients with hypoxemic ARF were
randomized to receive early extubation followed by NIV application via helmet (Helmet group) or
conventional weaning through the endotracheal tube (Tube group). Primary outcomes were the
duration of invasive mechanical ventilation and the adherence to the study protocol. Secondary
outcomes were protocol failure (i.e. need for re-intubation), ICU and hospital mortality, rate of
tracheotomy, duration of continuous intravenous sedation, weaning time, and septic complications.
METHODS. Inclusion criteria were: (1) mechanical ventilation for more than 48 h; (2)
partial pressure of arterial oxygen to fraction of inspired oxygen (PaO2/FiO2) ratio between
200 and 300 in pressure support (PS) with a total applied pressure (i.e. positive end-expiratory
pressure (PEEP) + inspiratory PS) B 25 cmH2O; (3) PaCO2 B 50 mmHg and pH C7.35; (4)
Glasgow Coma Scale C10. The criteria for protocol failure were defined a priori. Data were
analysed according to the intention-to-treat analysis.
RESULTS. The main findings are summarized in Table 1. Weaning through helmet by NIV
application following early extubation was safe and feasible. Overall the adherence to the
study design was 90%. In addition, in the helmet group, there was a significant reduction in
the rate of tracheotomy and a trend toward a lower rate of protocol failure, and fewer days on
invasive ventilation. There was no difference with respect to days of continuous sedation, ICU
and hospital mortality, weaning time and septic complications.

TABLE 1
Variables Helmet group Tube group P value

Invasive mechanical ventilation (days) 7.6 ± 6.0 15.0 ± 10.8 p = 0.08
Failure rate (%) 10 50 p = 0.05
Hospital mortality rate (%) 20 30 p = 0.99
ICU mortality rate (%) 10 30 p = 0.58
Tracheotomy rate (%) 0 40 p = 0.03
Continuous sedation (days) 10.7 ± 7.8 15.5 ± 11.1 p = 0.28
Weaning time (days) 4.0 ± 4.4 4.4 ± 6.7 p = 0.63
Septic complications (%) 30 50 p = 0.36

CONCLUSIONS. NIV application to wean patients with hypoxemic ARF is a safe technique
in a well-experienced centre. A further randomized controlled multicentre study is deemed to
ascertain potential clinical advantages of this technique.
GRANT ACKNOWLEDGMENT. European Society of Intensive Care Medicine, Clinical
Research Award 2009.
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A UK DISTRICT GENERAL HOSPITAL EXPERIENCE WITH A COMBINED PROTOCOL
OF DAILY SEDATION HOLDS, WEANING ATTEMPTS AND DELIRIUM SCREENING
USING THE INTENSIVE CARE DELIRIUM SCREENING CHECKLIST (ICDSC)

P. Hayden1, C. Malcolm1

1Medway NHS Foundation Trust, Medway, UK

INTRODUCTION. Daily sedation holds and weaning attempts have been validated as a means of
reducing ICU stay and improving outcomes (1). Delirium is a common occurence on the ICU and is
associated with increased length of stay (LOS) and poor outcomes (2).

OBJECTIVES. We developed a combined daily sedation hold, delirium management, and weaning
(SDW) protocol and implemented this to reduce ICU LOS and improve outcomes.

METHODS. A SDW protocol was implemented in 2009. We prospectively audited all patients from
January to March 2010. Delirium was measured using the ICDSC. Data was analysed using Graphpad
statistical software.

RESULTS. 109 consecutive patients were analysed. The incidence of delirium was 35% (38 pts). Of
these, 63% (24) had risk factors for delirium. There was no difference in onset of delirium between
sexes, age, type of admission, or severity of illness. However, in patients with delirium, duration of
mechanical ventilation (MV) and ICU LOS were significantly longer and there was a trend towards
increased hospital LOS (Table 1).

CHARACTERISTICS OF PATIENTS WITH/WITHOUT DELIRIUM
Delirium (n = 38) No delirium (n = 71) P value

Mean age 60 62 0.60
Male/female 18/20 39/32 0.55
APACHE II 18 18 1.00
Medical/surgical 28/10 51/20 1.00
Mean ventilator days 5.9 2.3 0.014
Mean ICU length of stay (days) 9.29 4.86 0.004
ICU survival 30 51 0.50
Hospital survival 28 47 0.52
Hospital length of stay post ICU (days) 19.3 13.5 0.13

The duration of delirium was short (median 2 d IQR 1–4) and responded to non-pharmacological
management in the majority of cases (Table 2).

METHODS OF TREATMENT FOR DELIRIUM
Method Number (%)

Non-pharmacological 27 (72)
Clonidine 5 (13)
Haloperidol 5 (13)
Other 1 (2)

When compared to the same period prior to implementation of the protocol (2008), there was a trend
towards reduction in duration of MV (5.72 vs. 3.58 days, P = 0.07) despite similar admission
severity of illness (mean APACHE II 19 vs. 18).

CONCLUSIONS. 1. Delirium on the ICU is associated with significantly increased duration of MV,
increased ICU LOS and a trend towards increased hospital LOS.
2. A combined protocol of daily sedation holds, weaning attempts, and delirium assessment and

management may lead to a reduction in duration of mechanical ventilation.
3. In general, duration of delirium was short and responded to nonpharmacological treatment.

REFERENCE(S). 1. Girard T et al. Efficacy and safety of a paired sedation and ventilator weaning
protocol for mechanically ventilated patients in intensive care. Lancet 2008; 371:126–34
2. Ely E et al. Delirium as a predictor of mortality in mechanically ventilated patients in the intensive

care unit. JAMA 2004, 291:1753–1762.
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MEASURING THE LINEAR BEHAVIOR AMONG THE VARIABLES OF THE
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TILATION WITHDRAWAL OUTCOME
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1Hospital Materno Perinatal ‘Mónica Pretelini’ ISEM, Toluca, Mexico, 2TEC de Monterrey, Bio-
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INTRODUCTION. Determining the linear relationship among the variables of the Equation of
Motion for the Mechanical Ventilation (EMMV), through a fixed period of time, could be used to
assess the success or failure of the Mechanical Ventilation (MV) withdrawal.

METHODS. This is a prospective study effectuated at SanJosé Tec deMonterrey UniversityHospital ICU.
Data from 13 patients withdrawn from MV was collected automatically from an 840NPB� ventilator every
3 min. All patients were on MV more than 24 h. MV data from the last 12 h was used to perform the Time
Series Analysis (TSA). The studied variables were selected according to the EMMV i.e. Inspiratory Pressure
(Pi), Tidal Volume (Vt) and Inspiratory Time (Ti). The variables were analyzed in pairs so there were three
Bivariate Time Series (BTS). Patients were classified as Group 1 (G1) if 48 h after the MV withdrawal
respiratory support was not required; else patients were classified as Group 2 (G2). Once the BTS met the
weakly stationary condition, the Fourier transform was calculated for each time series. Then, the TSA was
performed to estimate the measures of linearity such as the Squared Coherence (K2) and Angle of Phase (ø)
for the three BTS. To estimate the statistical differences between the K2 and ø from G1 and G2 an ANOVA
was performed. If the ANOVA p value\0.05, Tukey-Kramer and LSD post hoc tests were conducted.

RESULTS. The Bivariate Time Series (BTS) producing K2 and ø with statistical significance are Vt-Ti
and Pi-Vt respectively. Furthermore, the frequency interval form 6 to 1 (h)-1 for the referred BTS, present
post hoc tests p values \0.05. Calculating the 95% Confidence Intervals for the mentioned frequency
interval, evince the statistical difference between G1 and G2 (Table 1).

STATISTICS ON SQUARED COHERENCE AND ANGLE OF PHASE
Measure
of Linearity

BTS

variables

Mean ± SD 95%

confidence interval

K2 Vt-Ti 0.807 ± 0.105a 0.658 ± 0.028b,c 0.752–0.862a 0.580–0.737b

/ Pi-Vt -0.129 ± 0.379a 0.584 ± 0.225b,c -0.360–0.102a 0.257–0.911b

aG1 (n = 9); bG2(n = 4); cLSD and Tukey-Kramer post hoc tests p value\0.05 vs. G1

CONCLUSIONS. Measuring the linear dependence of variables through time by K2 and ø may be used to
determine non-linear behavior between the variables of the EMMV. Non-linear behavior during weaning
perhaps indicates the dependency of, either the resistance or compliance of the respiratory system, on the
ventilatory support (i.e. Pi). Accordingly, K2 and ø, estimated at the frequency interval form 6 to 1 (h)-1, can
provide information concerning to the dynamics of the respiratory system that can be used as a complement to
determine the suitability of the MV withdrawal.
REFERENCE(S). 1. Proc. 25th Annu. Int. Conf. IEEE EMBS; 2003; 406–410.

2. White. ‘‘Equipment Theory for Respiratory Care’’ Thomson; 2005; 370–428.
3. IEEE Trans. Biomedical Engineering; 2006; 53:1330–1345.
4. Int. Care Med; 2007 DOI 10.1007/s00134-007-0786-9.
5. Annals of Biomedical Engineering; 2008; 36:980–991.
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TRANSITION FROM CMV TO APRV MAY FACILITATE THE WEANING
PROCESS IN PATIENTS WITH SEVERE ARDS

A. Taha1

1Mafraq Hospital, Abu Dhabi, United Arab Emirates

INTRODUCTION. Acute Respiratory Distress Syndrom (ARDS) is a common condition that is
characterized by acute severe hypoxia that is not due to left atrial hypertension. Despite advances in
our understanding of the pathophysiology and management of ARDS, it is still associated with a high
mortality1. The principles of treating ARDS are providing good supportive care and maintaining
oxygenation while diagnosing and treating the underlying cause2.

OBJECTIVES. To study the potential superiority of APRV on CMV in a subgroup of patients with
severe ARDS.

METHODS. Retrospective observational study on 39 patients severe ARDS who were admitted
between July 2008 and January 2010 to Mafraq Hospital ICU in UAE. The diagnosis of ARDS was
based on presence of bilateral infiltrates in CXR and P/F ratio of less than 200 in absence of evidence
of elevated left atrial pressure. All patients were managed according to ARDSnet guidelines using
low tidal volume CMV and IV steroids. Criteria for transition to Airway Pressure Release Ventilation
(APRV) included failure to wean down FiO2 below 60% after 24 h, hemodynamic instability due to
high PEEP, and failure to maintain plateau airway pressure below 30 cmH2O. Initial settings of
APRV were Ph 26, Pl 2, Th 5, and Tl 0.5 with titration of FiO2 as required keeping PaO2 more than
60 mmHg. We compared the outcome of CMV and APRV groups with special concern to the
duration of mechanical ventilation, requirement for tracheostomy, and survival to ICU discharge.

RESULTS. Twenty four male and 15 females were included in the study with a mean age of 42 years
(± 24). Fourteen out of them fulfilled the criteria and were shifted to APRV within 24 h of initiating
mechanical ventilation. Ten out of 14 (70%) patients in the APRV arm survived to ICU discharge
versus 16 out of 24 (67%) patients in CMV group (p 0.45). Survivors in APRV group spent sig-
nificantly shorter periods of mechanical ventilation compared to survivors in CMV group (9.6 vs.
12.1 days p 0.03). While 8 out of 16 (50%) survivors in CMV required tracheostomy for prolonged
intubation or recurrent lavage, only 2 out of 10 (20%) survivors in APRV group required tracheos-
tomy tube placement (p 0.02).

CONCLUSIONS. We concluded that APRV can be effectively used as rescue measure of ventilation
in patients with severe ARDS. Although our study does not show any mortality benefit of using
APRV over CMV, there was a shorter ventilation days and ICU stay using APRV. We strongly
recommend further studies to investigate the probability of using APRV as initial mode of ventilation
in this subset of patients.

REFERENCE(S). 1. McCallum NS, Evans TW. Epidemiology of acute lung injury. Curr Opin Crit
Care 2005; 11: 43–9
2. Kamp R, Sun X, Garcia JG. Making genomics functional: deciphering the genetics of acute lung
injury. Proc Am Thorac Soc 2008; 5: 348–53
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AN ETHNOGRAPHIC INSIGHT INTO THE DYNAMICS OF THE DECISION
ENVIRONMENT WHEN MANAGING A WEANING PATIENT
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INTRODUCTION. Weaning from mechanical ventilation is a common daily procedure when caring
for critically ill patients, and a lifesaving practice on which nurses are taking an increasing role with
the introduction of nurse-led protocols. The literature supports that nurse-led protocols facilitate
weaning and increase nurses’ input in decision-making. On the other hand, decision-making is a
complex function affected by the nature of the task, the decision environment and the characteristics
of the decision maker. Although the cognitive process of clinical decision-making has been inves-
tigated with many different methodologies, little is known about the decision environment and its
impact on decisions’ during the weaning process.

OBJECTIVES. This paper aims to address one of the factors of the clinical environment and its
impact on the decisions when discontinuing mechanical ventilation.

METHODS. This paper is part of a large comparative ethnographic study looking at nurses’ input
during the weaning process of mechanically ventilated patients. Participant observation of critical
care nurses took place in an 12-bedded ICU in Greece and an 18-bedded ICU in Scotland for
6 months each to examine nurses’ involvement in the decisions made. In-depth semi-structured
interviews with the nurses followed focusing on how nurses perceived their participation in the
decisions made. Data from field notes and interview transcripts were analysed thematically using the
Qualitative Data Analysis software NVivo, version 8.

RESULTS. Inter-personal and inter-professional relationships were considered revealing influences
of nurses’ input in decision-making. Clinicians’ personality played a significant role in their
involvement in decisions, whereas trust and appreciation, the sense of support and the sense of
accountability were also considerable dynamics of inter-professional relationships and predisposed
decision-making.

CONCLUSIONS. Clinical decision-making is a multi-dynamic process specifically in complex
clinical long-term situations such as weaning. Aspects of the decision environment, such as the inter-
professional relationships should be acknowledged when introducing methods to enhance nurses’ role
in teamwork and collaborative decision-making in order to improve the weaning process of ventilated
patients and their outcome.

REFERENCE(S). 1. Rose, L., Nelson, S., Johnston, L., Presneill, J., 2007. Decisions made by
critical care nurses during mechanical ventilation and weaning in an Australian ICU. American
Journal of Critical Care, vol. 16, issue 5, pp. 434–446.
2. Taylor, F. 2006. A comparative study examining the decision-making processes of

medical and nursing staff in weaning patients from mechanical ventilation. Intensive and
Critical Care Nursing, vol. 22, issue 5, pp. 253–263.
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COMPARISON OF PROPORTIONAL ASSIST VENTILATION PLUS WITH
PRESSURE SUPPORT VENTILATION DURING WEANING FROM MECHANICAL
VENTILATION: A PROSPECTIVE OBSERVATIONAL STUDY

M. Bottiroli1,2, H.M. Aguirre1, J. Baldirá1, K. Nuñez1, M. Cuartero1, M. Rodrı́guez1,

F. Roche1, J. Mancebo1
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INTRODUCTION. Assisted ventilatory modes are often used for progressive withdrawal of
mechanical ventilation (MV). Pressure Support Ventilation (PSV) is commonly used for this
purpose. Proportional Assist Ventilation Plus (PAV+) has occasionally been used for the same
goal.

OBJECTIVES. The objective of our study was to analyze the temporal trends and outcomes
of two cohorts of patients ventilated with PSV and PAV+.

METHODS. A cohort of 16 consecutive patients who were ventilated with PAV+ and
another cohort of 15 consecutive patients who were ventilated with PSV were compared. All
patients had the same inclusion criteria (gas exchange, ventilatory mechanics, PEEP level,
resolution/stabilization of the cause leading to invasive MV and appropriate level of con-
sciousness). Both modes were adjusted to predefined clinical criteria (PSV to reach a
respiratory rate about 25 bpm and PAV+ to reach a physiological inspiratory effort). All
patients were ventilated with PB 840 machines. We analyzed: the number of patients suc-
cessfully extubated, the number of patients who failed/intolerated the technique and needed to
return to Assist Control Ventilation (ACV), the days under MV and the tracheostomy and
reintubation (within 48 h) rates. Proportions were compared using v2 test. Continuous vari-
ables were compared with Mann Whitney test. P \ 0.05 was considered significant.

RESULTS. PSV and PAV+ cohorts did not significantly differ in terms of baseline criteria (during
ACV): age 69 ± 10 versus 61 ± 10 yr (p = 0.14), SAPS II 45 ± 19 versus 42 ± 14 (p = 0.84),
PaO2/FiO2 242 ± 97 versus 192 ± 54 (p = 0.13), PEEP 5.7 ± 1.0 versus 6.6 ± 2.0 cmH2O
(p = 0.21), Vt 454 ± 52 versus 450 ± 65 ml (p = 0.98), Pplat 17.6 ± 4.4 vs. 20.5 ± 4.2
cmH2O (p = 0.054), previous days under MV 4.4 ± 4.6 versus 5.1 ± 3.0 (p = 0.28). The
ventilatory parameters within the first 30–60 min of PSV/PAV+ cohorts did not differ: PEEP
5.6 ± 1.0 versus 6.3 ± 2.1 cmH2O (p = 0.47), Paw max-PEEP 13.2 ± 2.4 versus
11.5 ± 3.5 cmH2O (p = 0.09), respiratory rate 21.2 ± 7.2 versus 25.5 ± 5.8 (p = 0.07), Vt
479 ± 143 vs. 472 ± 122 ml (p = 0.89), PaO2/FiO2 246 ± 86 versus 212 ± 71 (p = 0.16),
PaCO2 41 ± 7.3 versus 38 ± 12 mmHg (p = 0.08). The number of patients successfully extu-
bated was 8/15 in PSV and 11/16 in PAV+ (p = 0.37). The proportion of patients meeting failure
criteria was 8/15 with PSV and 4/16 with PAV+ (p = 0.10). The number of days under MV was
6.1 ± 4.3 in PSV and 8.6 ± 4.1 in PAV+ (p = 0.16) for the patients who tolerated these modes,
and it was 19.7 ± 8.7 during PSV and 20.0 ± 4.8 during PAV+ (p = 0.93) for the patients who
did not tolerate the modes. Tracheostomy and reintubation were 3/15 and 1/15 in PSV and 2/16 and
1/16 in PAV+ (p = 0.65 and p = 0.96 respectively).

CONCLUSIONS. In the way they were used, both modes PSV and PAV+ , can be considered
as clinically equivalent.

GRANT ACKNOWLEDGMENT. Granted in part by Covidien France.
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VALIDATION OF AN AUTOMATIC CONTINUOUS SYSTEM TO DETECT EXPI-
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INTRODUCTION. Presence of expiratory asynchronies (EA) (ineffective efforts, cough and
continued contraction of inspiratory muscles) is a common problem associated with increased
duration of mechanical ventilation, longer stay, higher costs and increased mortality. Because
of the lack of systems that automatically detect and report EA, their identification is currently
done by examining ventilator interface at the bedside or by applying dedicated algorithms in
investigational conditions.

OBJECTIVES. Validate the accuracy of linear mathematical algorithms to automatically
detect EA built in a new computerized system that grabs and process data from different
bedside ICU monitors and mechanical ventilators.

METHODS. Observational and prospective study in a general ICU of 16 beds. Two beds were
equipped with a software (Better Care�), a technological platform responsible for data acquisition
and synchronization, processing, storing—as non static and processable DICOM objects—and
also for integrating all this data with health information systems. By using the Better Care�

platform, a total of 2,600,000 breaths from 8 consecutive adult patients were collected with at least
24 h of mechanical ventilation. Algorithm #1: The EA algorithm consisted in a mathematical
analysis of the airflow and airway pressure waveform variations during expiration not followed by
a mechanical breath. Algorithm #2: Designed to select 1,000 breaths out of the total number. This
algorithm sorted and classified the breaths by the percentage of deviation from the expected
expiratory curve. The result was 1,000 breaths covering most of the shapes the expiratory curve
could have. Five expert attendant physicians independently analyzed the 1,000 selected breaths
and classified them as EA or not. The EA algorithm processed the same 1,000 selected breaths and
assigned a percentage to each one, according to the variation in the shape and direction of the
expiratory airflow and airway pressure curves. The expert criterion against the EA algorithm
scores was used to construct a logistic regression model. We calculated sensitivity, specificity,
positive predictive value and negative predictive value. The predictive performance of EA
algorithm was evaluated using ROC curves.

RESULTS. Optimal sensitivity and specificity were achieved by setting the cut-off point at a
EA algorithm score of 42%. A variation in the shape and direction of the expiratory airflow
and airway pressure curves[42% compared to the theoretical curve identified an EA with a
sensitivity of 91.5%, specificity of 91.7%, a positive predictive power of 80.3% and a negative
predictive power of 96.7%.

CONCLUSIONS. The EA algorithm built-in the Better Care� platform was able to detect
expiratory asynchronies similar to expert attendant physicians in patients receiving
mechanical ventilation.

GRANT ACKNOWLEDGMENT. Fundació Parc Taulı́, Obra Social Caixa Sabadell, ISCiii
PI09/91074, Plan AVANZA TSI-020302-2008-38.
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PARAMETERS OF DYNAMIC TISSUE O2 SATURATION RESPONSE IN THE
FINGER COMPARED WITH THENAR OF CRITICALLY ILL PATIENTS

A. Lima1, P. Rosa1, K. Sikorska2, C. Ince1, J. Bakker1

1Erasmus MC University Medical Centre Rotterdam, Intensive Care, Rotterdam, The Neth-
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INTRODUCTION. Near-infrared spectroscopy (NIRS) in combination with a vascular occlusion
test (VOT) has been proposed to assess and identify metabolic and microcirculatory alterations
during sepsis and shock in critically ill patients. However, to automatize repeated measurements at
the bedside, this technique can potentially cause discomfort to the patient. Vascular arterial
occlusion performed in the finger may be a more attractive method to execute repeated measure-
ments at the bedside because of more tolerability from the patient. We have previously showed in
healthy volunteers that NIRS can be used on finger to assess the StO2 response to VOT and that
5 min was an adequate occlusion time to provide the best curve fit for NIRS dynamic variables1.

OBJECTIVES. We aimed to investigate whether StO2 response to VOT obtained from the
finger could predict conventional StO2 response measurements obtained from the thenar of
critically ill patients.

METHODS. Parameters of StO2 response were measured with an InSpectra Spectrometer
model 650 (Hutchinson Technology Inc.) equipped with a 15-mm or a 5-mm probe. The 15-
mm probe was placed over the thenar eminence and the 5-mm probe was place over the
ventral face of the middle finger. We performed in each patient a series of two vascular
occlusion tests (VOT): one on the finger (5 min) followed by one on the arm (3 min). The
measurements were obtained within 24 h of intensive care admission and every 24 h there-
after until day 3. VOT-derived StO2 traces were analyzed for baseline, ischemic (RdecStO2,
%/min) and reperfusion (RincStO2, %/s) parameters.

RESULTS. We performed 63 paired of NIRS measurements in 25 critically ill patients (Age
62 ± 15; 16 M/9F). Although StO2 did not differ significantly between thenar and finger
(76% ± 11 vs. 79% ± 12; P = 0.31), RincStO2 and RdecStO2 were statistically lower in the
finger (1.5%/s ± 0.7 vs. 2.5%/s ± 0.8, P = 0.001; 3.1%/min ± 1.0 vs. 11%/min ± 3.3;
P = 0.001). We performed bivariate linear model with correlated errors in which StO2
outcomes on thenar and on finger were treated as responses. The correlation was significant
for StO2 and RincStO2, but not for RdecStO2 (Table 1). Furthermore, mixed model analysis
showed that thenar-StO2 as dependent variable could be significantly predicted by finger-
StO2 parameters with estimation coefficient (± SE) of 0.7 ± 0.06 (P = 0.0001), 0.9 ± 0.09
(P = 0.0001) and 0.98 ± 0.3 (P = 0.0061) for StO2, RincStO2 and RdecStO2, respectively.

CORRELATION OF STO2 RESPONSE: FINGER VS. THENAR
TABLE 1 StO2 RincStO2 RdecStO2

Day 1 0.84 (P = 0.001) 0.74 (P = 0.006) 0.17 (P = 0.42)
Day 2 0.80 (P = 0.004) 0.91 (P = 0.01) 0.35 (P = 0.18)
Day 3 0.88 (P = 0.003) 0.85 (P = 0.001) 0.54 (P = 0.07)

CONCLUSION. Near-Infrared spectroscopy can be used on finger to assess the StO2
response to VOT in critically ill patients. Our results showed that StO2 baseline and the
reperfusion parameter RincStO2 from the finger were the best predictors for the StO2
response obtained from the thenar.
1Intensive Care med 2009;35:205 (A794).
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HUMAN VALIDATION OF A NEW TRANSPULMONARY THERMODILUTION
METHOD TO ASSESS GLOBAL END-DIASTOLIC VOLUME AND EXTRAVAS-
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INTRODUCTION. A new method has been developed to assess global end-diastolic volume
(GEDV) and extravascular lung water (EVLW) from a transpulmonary thermodilution curve.

OBJECTIVES. Our goal was to assess the performance of this new method in critically ill patients.

METHODS. 18 critically ill patients (9 females, 9 males, mean age (± SD) 67 ± 11 years, mean
body weight 76 ± 17 kg) were included in this multi-centre observational study. All patients were
monitored with a central venous catheter and a thermistor-tipped femoral arterial catheter (5F
VolumeView, Edwards Lifesciences, Irvine, CA). The femoral catheter was connected to the
EV1000 monitor (Edwards) and used to measure cardiac output (COe), GEDVe and EVLWe
applying the new method based on the equation: GEDVe = f (S2/S1) 9 COe 9 MTt, where S1
and S2 are respectively the maximum up- and down-slopes of the dilution curve, MTt the mean
transit time and f a proprietary factor. Thermodilution curves were transferred to a computer and
re-run through a PiCCO2 monitor (Pulsion Medical Systems, Munich, Germany) that was used to
measure COp, GEDVp and EVLWp using the method based on the equation: GEDV = -
COp 9 (MTt - DSt), where DSt is the exponential downslope time of the dilution curve. 136
paired measurements were available for comparison.

RESULTS. Overall, COp and COe ranged from 1.8 to 11.2 and from 2.2 to 12.0 l/min, respec-
tively. COp and COe were closely correlated (r2 = 0.98), mean bias (± SD) was 0.20 ± 0.28 l/
min and %error was 9%. GEDVp and GEDVe ranged from 677 to 2217 and from 716 to 2326 ml.
GEDVp and GEDVe were closely correlated (r2 = 0.94), mean bias was 27 ± 88 ml and %error
was 14%. EVLWp and EVLWe ranged from 238 to 2,153 and from 295 to 2,516 ml. EVLWp and
EVLWe were closely correlated (r2 = 0.98), mean bias was 41 ± 54 ml and %error was 17%.

CONCLUSIONS. In critically ill patients, and over a very wide range of values, the new
transpulmonary thermodilution method is at least as reliable as the PiCCO method to assess
cardiac output, cardiac preload and extravascular lung water.

REFERENCE(S). NA.

GRANT ACKNOWLEDGMENT. The study was sponsored by Edwards Lifesciences,
Irvine, CA, USA.
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TISSUE OXYGEN SATURATION (STO2) IS AN EARLY, NON-INVASIVE PREDIC-
TOR OF PATIENT OUTCOMES IN THE ICU

H. Al Rahma1, M.F. Rashidi1

1Dubai Hospital, Dubai, United Arab Emirates

INTRODUCTION. Mortality of critically ill patients in the intensive care department
remains high despite advanced monitoring techniques employed to indicate problems in
patients’ health. Tissue oxygen saturation (StO2) is a non-invasive, continuous, and real time
indicator of tissue perfusion status which forecasts clinical outcomes in critically ill patients
in several different settings, particularly in trauma (1). The current study tests the ability of a
single measurement of StO2 taken on admission to the medical intensive care unit to predict a
patient’s prognosis, and compares it with other currently used metrics of hemodynamic status.

METHODS. Thirty two subjects were enrolled in this observational clinical trial with varying
diagnoses as is typical in this medical ICU. Parameters recorded at admission included age,
mean arterial blood pressure (MAP), central venous oxygen saturation (ScvO2), lactate, base
excess, ejection fraction, SpO2, temperature, and StO2 (InSpectra StO2 monitor, Hutchinson
Technology Inc.). The APACHE II score was calculated. Patients were treated according to
standard practice, and were monitored for survival at 60 days post admission. Comparisons
between survivors and non-survivors were analyzed using the Mann-Whitney U test (2-
tailed), and the discriminatory ability of the various parameters was analyzed by calculating
receiver operating characteristic curves.

RESULTS. Mean patient age was 57 years (range 13 to 87) with 20 males out of 32 total
subjects. Thirteen patients died (41%). Table 1 shows statistical comparisons between groups
for StO2, SpO2, ScvO2, and lactate. Only StO2 and SpO2 differed statistically between the
survivors and non-survivors. There was no statistical difference between groups for APACHE
II score, MAP, base excess, ejection fraction, or temperature.

CONCLUSION. The non-invasive parameters StO2 and SpO2 are significant indicators of
survival in critically ill patients. Surprisingly, ScvO2 showed no discrimination between
survivors and non survivors.

REFERENCES. 1. Surviving Sepsis Campaign: International guidelines for management of
severe sepsis and septic shock: 2008. Crit Care Med 2008; 36:296–327
2. Creteur J, Carollo T, Soldati G, Buchele G, De Backer D, Vincent JL: The prognostic

value of muscle StO2 in septic patients. Intensive Care Med 2007; 33:1549–56
3. Spronk PE, Zandstra DF, Ince C: Bench-to-bedside review: Sepsis is a disease of the

microcirculation. Crit Care 2004; 8:462–8
4. Creteur J: Muscle StO2 in critically ill patients. Curr Opin Crit Care 2008; 14:361–6
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VOLUME- VERSUS PRESSURE-GUIDED HEMODYNAMIC MANAGEMENT IN
THE CRITICALLY ILL SEPTIC AND NON-SEPTIC PATIENT: TRANSPULMO-
NARY THERMODILUTION WITH PICCOTM TECHNOLOGY VERSUS
PULMONARY ARTERY CATHETER

R.J. Trof1, A. Beishuizen2, A.D. Cornet2, R.J. de Wit1, A.R. Girbes2, A.B. Groeneveld2

1Medisch Spectrum Twente, Intensive Care, Enschede, The Netherlands, 2Vrije Universiteit
Medical Centre, Intensive Care, Amsterdam, The Netherlands

INTRODUCTION. Volumetric hemodynamic monitoring through transpulmonary thermo-
dilution by PiCCOTM (Pulsion Medical Systems AG, Germany) technology may result in
better hemodynamic management and fewer days on the ventilator in critically ill patients
than monitoring of filling pressures by a pulmonary artery catheter (PAC).

OBJECTIVES. A prospective randomized clinical trial performed in ICU’s of an university
and teaching hospital during a 2.5 year period, involving 120 septic and non-septic patients,
randomized (after stratification) to hemodynamic monitoring, by PiCCOTM or PAC with both
techniques allowing cardiac output and central/mixed venous O2 saturation monitoring.

METHODS. Hemodynamic management was guided by extravascular lung water index
(EVLWI) and global end-diastolic volume index (GEDVI) in the PiCCOTM group and by the
pulmonary capillary wedge pressure (PCWP) in the PAC group for 3 consecutive days.
Primary outcome measures were ventilator-free days (VFD), for which the study was pow-
ered, and lengths of stay in ICU and hospital. Secondary measures were the course of cardio-
respiratory parameters, fluid and vasopressor requirements, lactate levels, organ functions and
mortality.

RESULTS. In the study period, 72 septic and 48 non-septic patients were included. 60
patients received a PiCCOTM and 60 a PAC catheter. Monitoring arms were comparable at
baseline, although sepsis differed from non-sepsis in hemodynamics and severity of lung
injury. Premorbidity was greater in non-septic patients. The fluid infusions and balances did
not differ between monitoring arms, except at t = 24 h when the PiCCOTM group had a more
positive balance (P = 0.044). Cardiac index and central venous O2 saturation increased more
in the course of time in the PiCCOTM than in the PAC group. The decrease in norepinephrine
requirements strongly tended to favor the PiCCOTM group (P = 0.06). The course of lactate
levels and organ failure did not differ between monitoring arms. VFD did not differ among
monitoring arms. PiCCOTM monitoring was associated with relatively fewer mechanical
ventilation and ICU days in sepsis but more in non-sepsis (after day 28). The changes in
respiratory parameters, SOFA and number of catheter-related complications did not differ
among the arms of the study. Overall, 19 patients (32%) died in the PiCCOTM group before
day 28 and 21 (35%) in the PAC group (P = 0.85).

CONCLUSION. Hemodynamic management guided by PiCCOTM monitoring is safe and
results in better tissue oxygenation than guidance by PAC, without inducing pulmonary
overhydration, in septic and non-septic, critically ill patients. This was associated with fewer
mechanical ventilation and ICU days in patients with sepsis but more days in patients with
non-sepsis (after day 28), partly attributable to greater cardiovascular premorbidity in the
latter. The major primary and secondary endpoints, VFD and mortality, were not affected.

GRANT ACKNOWLEDGMENT. Pulsion Medical Systems AG, Germany.
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PROGNOSTIC VALUE OF ENDOTHELIAL DYSFUNCTION ASSESSED BY
BRACHIAL ARTERY ULTRASOUND IN SEVERE SEPTIC SHOCK

K. Prado1,2, L.Q. Becker3, M. Foppa3, C.A. Ribeiro1, T. Furian3, R. Pinto Ribeiro1,

N. Clausell4, L.E. Rohde4

1Hospital de Clinicas de Porto Alegre, Intensive Care Unit, Porto Alegre, Brazil, 2Univer-
sidade Federal do Rio Grande do Sul, Porto Alegre, Brazil, 3Hospital de Clinicas de Porto
Alegre, Cardiology Division, Porto Alegre, Brazil, 4Federal University do Rio Grande do Sul,
Hospital de Clı́nicas de Porto Alegre, Faculty of Medicine, Porto Alegre, Brazil

INTRODUCTION. Non-invasive evaluation of endothelial function may be easily accom-
plished by ultrasound assessment of flow-mediated vasodilation (FMD) of the brachial artery,
but this technique has not been fully explored in septic patients.

OBJECTIVES. This prospective study aims to investigate the role o FMD analysis on intra
hospital prognosis of patients with severe sepsis and septic shock.

METHODS. Adult patients admitted to the Intensive Care Unit with a diagnosis of severe
sepsis or septic shock (\24 h of duration) were consecutively included. FMD of the brachial
artery was measured upon admission and after 24 and 72 h using a high-frequency linear
transducer (7.5–10 MHz) according to internationally accepted protocols. A group of
apparently health subjects paired for gender and age was used as controls for FMD analysis.
Patients were followed up to discharge or death.

RESULTS. We studied 42 adult patients 9 mean age 51 ± 19 years, 26 females, 79% on
vasopressors with sepsis predominantly of abdominal or respiratory etiology (75%).
APACHE II risk score was 23 ± 7 and intra hospital mortality rate was 33%. FMD was
similar in patients with or without use of vasopressors at baseline (p = 0.56). FMD in septic
patients was significantly lower than in health controls (1.5 ± 7 vs. 6 ± 4%; p \ 0.001). We
observed that survivors depicted a gradual improvement on endothelial function, so that 72 h
after sepsis onset FMD was significantly lower in nonsurvivors (-3.3 ± 10 vs. 5.2 ± 4%;
p \ 0.05; time-group interaction p value = 0.03).

CONCLUSIONS. Brachial FMD is altered in septic patients with hemodynamic instability
and its improvement may be an early marker of favorable prognosis.

REFERENCE(S). N Engl j Med 2003;348:1546–54. Atherosclerosis 2008; 197:747–752.
JACC 2002; 39:257–65. Am j Cardiol 2002; 90(suppl):40L:48L
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RESPIRATORY VARIATIONS IN PULSE OXIMETRY PLETHYSMOGRAPHIC
WAVEFORM AMPLITUDE CALCULATED AUTOMATICALLY AND
CONTINUOUSLY

D. Novotni1, J.-M. Arnal2, P. Vanek3, R. Lopez1, D. Demory2, M. Wysocki1

1Hamilton Medical AG, Bonaduz, Switzerland, 2Hopital Font Pre, Medical ICU, Toulon,
France, 3Kantonsspital Chur, Chur, Switzerland

INTRODUCTION. Change in pulse pressure variation (dPP) and respiratory variation of the
pulse oxymetry plethysmogram (POP) may predict the hemodynamic effect of PEEP in
mechanically ventilated patients [1,2]. Reported comparisons [3,4] between POP variations
(POPv) and CO or dPP are based on selection of 3–5 consecutive breaths (dPP3b) during a
‘‘stable’’ period of POP. Recently, a fully automatic ventilation mode (IntelliVent�, Hamilton
Medical, Switzerland) that incorporates an automatic and continuous POPv calculation
(HLI�) using a dedicated algorithm has been developed. The present study was designed to
compare dPP3b, dPP calculated with the algorithm as HLI� (dPPalg) and HLI�..

METHODS. 11 sedated ICU patients ventilated with Hamilton Medical S1 ventilator (with
integrated pulse oxymetry (PO)) were included (age = 66 ± 13 years, SAPS II = 54 ± 24,
no arrhythmia, norepinephrine: 1.0 ± 1.2 mg/h in 6 patients, MAP = 74 ± 10 mmHg,
Vt = 8.4 ± 0.6 mL/kg). Waveforms of PO from a finger sensor and of blood pressure from a
radial catheter were recorded for 1–2 h. From the waveforms, breath by breath (using respiratory
flow signal), without pre-selection of stable periods and using known formula [1] dPP3b (aver-
aging 3 breaths without any filtering), dPPalg and HLI� were automatically obtained (Matlab�).
dPP3b was compared to dPPalg (2600 pairs) using Mann-Whitney t test. 18287 pairs of HLI� and
dPPalg values (see Fig. 1 below) were compared using linear regression and Bland-Altman
method. A dPPalg threshold value of 13% was used to generate HLI� ROC curves.

Recordings form patient 3

RESULTS. dPP3b and dPPalg were significantly correlated (r2 = 0.99, p \ 0.001), but
standard deviation of dPP3b were higher than the standard deviation of dPPalg (1.2 ± 0.4 vs.
0.2 ± 0.1%, p \ 0.001). dPPalg and HLI� were correlated (r2 = 0.73, p \ 0.001), mean
difference was 2 ± 4%. HLI� above 13% predicted dPPalg above 13% with a sensitivity of
95% and specificity of 82% (ROC: 0.96).

CONCLUSIONS. dPP3b should be interpreted with caution due to the high variance of this
index. In real conditions and during long time monitoring dPPalg and HLI� are in acceptable
agreement and HLI� may help estimating continuously the hemodynamic effects of
ventilation.

REFERENCES. 1. Michard 1999
2. Dessebe 2010
3. Canesson 2005
4. Feissel 2007
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TRANSTHORACIC ECHOCARDIOGRAPHY: A USEFUL TOOL IN PATIENTS
WITH SEPTIC SHOCK

M.W. Prull1, B. Sasko1, H. Wirdemann1, M. van Bracht1, P. Maagh1, H.-J. Trappe1, T. Butz1

1Ruhr-University Bochum, Cardiology and Critical Care Medicine, Herne, Germany

INTRODUCTION. Transthoracic echocardiography (TTE) is supposed not to be useful in
ventilated patients (Pt). Echocardiography is usually performed transesophageally in venti-
lated Pt and is thought to be independent of the examiner’s skills. We want to demonstrate
that TTE in ventilated Pt could be learned even by medical students with reasonable results
and that TTE could add useful informations for interpretation of the hemodynamic status.

OBJECTIVES. In a prospective observational study 42 consecutive patients (pt) were
enrolled in a 9-bed medical intensive care unit of a university hospital. Inclusion criteria was
septic shock according to actual guidelines.

METHODS. Transthoracic echocardiography (Acuson CV70, Siemens, Germany) was per-
formed by a medical student in each subject on day 1, day 7 and survival was reported on day
28. TTE-examination was reduced to an apical 4-chamber view for interpretation of left
ventricular global function and calculation of left ventricular ejection fraction (EF) with the
Simpson method and to a subcostal view in order to examine the diameter of the inferior caval
vein (IVC) and to rule out pericardial effusion. Each examination was digitally recorded and
was interpreted by an experienced cardiologist. Every single Pt was mechanically ventilated.
Cardiac output (CO) was measured with the transpulmonary thermodilutional technique
(PiCCO-Catheter, Pulsion, Germany). The insertion of the PiCCO-Catheter took place due to
an individual physician’s decision. CRP was measured as an parameter of inflammation.

RESULTS. 42 pt, mean age 71 years ± 7.22, 27 male (64%), 23 Pt with known coronary
artery disease (55%), 2 Pt with known dilated cardiomyopathy (5%). Mean APACHE II-score
35.9 ± 6.8. 22 pt died within 28 days (52%). PiCCO-Catheter was inserted in 21 Pt (50%).
TTE could be successfully performed in 38 Pt (91%). The following values are expressed as
mean values ± SD, Student’s t test, p \ 0.05 denotes statistic significance. EF on day 1
43.6% ± 16.2, EF on day 7 42.9% ± 15.7, p = 0.04. IVC on day 1 20.3 mm ± 4.5, IVC on
day 7 20.2 mm ± 4.5, p = ns. CO on day 1 5.5 l/min ± 3.4, CO on day 7 4.0 l/min ± 3.4,
p = 0.05. CRP on day 1 19.82 mg/dl ± 10.4, CRP on day 7 9.91 mg/dl±, p \ 0.0001.
Pericardial effusion in no Pt.

CONCLUSIONS. In older Pt coronary artery disease is common and EF is at the start of
septic shock severely diminished. EF decreased slightly in the early course of septic shock,
may be as an expression of septic cardiomyopathy. The IVC diameter did not change and may
not be useful as a predictor of preload in ventilated Pt. CO decreased over time as the
hyperdynamic circulation in septic shock is getting normalised. TTE adds useful hemody-
namic information and should be performed in each ventilated Pt. TTE could be performed in
almost each ventilated Pt and is easily learned even by medical students.
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CENTRAL VENOUS OXYGEN SATURATION (SCVO2): THE PHYSIOLOGIC
TRANSFUSION TRIGGER?

S. Kocsi1, I. Koczka1, K. Soós1, N. Frei1, Z. Molnár1

1University of Szeged, Anaesthesiology and Intensive Therapy, Szeged, Hungary

INTRODUCTION. In critically ill patients ScvO2 \ 70% and central venous-to-arterial
carbon dioxide difference (CO2-gap) [5 mmHg may reflect oxygen debt (1, 2), which can
often be caused by anaemia. In current guidelines the transfusion trigger is haemoglobin
(Hb) \ 7 g/dl, but there is no recommendation for ScvO2 (3).

OBJECTIVES. The aim of this retrospective study was to evaluate the change in ScvO2

before and after transfusion and to reveal whether CO2-gap reflects it.

METHODS. Over a 6 month period Hb, ScvO2, CO2-gap and O2-extraction ratio (O2ER)
were recorded before and after transfusion. Data are presented as median [interquartile range],
for statistical analysis Wilcoxon, Mann–Whitney tests and Pearson correlation were used as
appropriate.

RESULTS. Out of 128 transfusion events the ScvO2 was measured in 50 cases. After
transfusion Hb increased significantly: 7.7 [7.1–8.2]–9.0 [7.9–9.7] g/dl, p \ 0.001. The
median ScvO2 was 71 %, therefore two groups were created: ‘‘Low’’ (ScvO2 \ 71 %,
n = 27); ‘‘High’’ (ScvO2 C71%; n = 23). Hb increased significantly in both groups
(p \ 0.001), but ScvO2 and O2ER changed only in the Low-group (62 [57–64]–70 [65–72]%,
p \ 0.001; 37 [33–51]–28 [20–35]%, p = 0.002, respectively) and not in the High-group (77
[75–81]-80 [76–82]%, p = 0.659; 20 [15–24]–20 [15–22]%, p = 0.156, respectively). There
was also a significant difference in CO2-gap before transfusion (Low-group: 5.5 [4.5–9.0],
High-group: 4.3 [2.2–5.7] mmHg, p = 0.017), which showed significant correlation with
O2ER only in the Low-group (r2 = 0.267, p = 0.035).

CONCLUSIONS. In the High-group the low Hb levels did not cause oxygen debt, as after
transfusion Hb increased significantly but ScvO2 did not, and O2ER and CO2-gap were within
the normal range. Our results give further support that not only the Hb level should serve as a
transfusion trigger, but measures of oxygen debt such as ScvO2 and CO2-gap should also be
considered, hence unnecessary transfusions could be avoided.

REFERENCES. 1. Rivers E, et al. NEJM 2001; 345: 1368
2. Guyton AC, Hall JE. Textbook of Physiol; 2006; p:505
3. Napolitano LM, et al. CCM 2009; 37: 3124
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CONTINUOUS AND AUTOMATIC MEASUREMENT OF RESPIRATORY VARIA-
TIONS OF THE PULSE OXYMETER PLETHYSMOGRAM (HLI�) IS
CORRELATED WITH PEEP CHANGES DURING FULLY CLOSED LOOP
VENTILATION

D. Novotni1, J.-M. Arnal2, D. Demory2, R. Lopez1, M. Wysocki1, T. Laubscher1, G. Durisch1

1Hamilton Medical AG, Bonaduz, Switzerland, 2Hopital Font Pre, Medical ICU, Toulon,
France

INTRODUCTION. IntelliVent� is a fully closed loop ventilation designed to keep the
patient within target ranges of EtCO2 and SpO2. The system includes an automatic adjust-
ment of PEEP and FiO2 following the ARDSnetwork tables [1]. If required PEEP is changed
by 1 cmH2O every 6 min with a maximal possible value set by the user or depending on an
automatic and continuous calculation of the respiratory variations of the plethysmogram from
an integrated pulse oxymeter (HLI�), i.e. the higher the HLI� the lower the maximal PEEP
allowed by the system. The present study was designed to estimate whether changes in PEEP
are reflected in HLI� changes.

METHODS. In 17 sedated ICU patients ventilated for 120 min in fully closed loop venti-
lation with IntelliVent� (Hamilton Medical S1 ventilator), 34 episodes of significant changes
in PEEP (C 4 cmH2O) were selected and HLI� values within 5 min before and after PEEP
changes were collected. Statistics were done using SigmaStats with p \ 0.05 as significant.

RESULTS. Changes in PEEP and in HLI� are shown in the Table 1 below.

CHANGES IN PEEP AND IN HLI�

PEEP before PEEP after HLI
before

HLI after P value

PEEP increase (n = 13) 8 ± 2 cmH2O 14 ± 4 cmH2O 10 ± 6% 23 ± 30% P \ 0.001
PEEP decrease

(n = 21)
15 ± 3 cmH2O 9 ± 4 cmH2O 17 ± 12% 9 ± 6% P \ 0.001

The correlation between change in PEEP and change in HLI� is shown on the Fig. 1.

Change in HLI versus change in PEEP

CONCLUSIONS. Based on these preliminary data changes in PEEP are reflected HLI�

changes and may help estimating continuously the hemodynamic effects of ventilation.

REFERENCE 1. Brower 2004
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EPICARDIAL DISPLACEMENTS BY A 3-AXIS ACCELEROMETER SENSOR
DETECT LEFT VENTRICULAR DYSFUNCTION DURING CORONARY ARTERY
OCCLUSION

P.S. Halvorsen1, A. Espinoza2, H. Skulstad3, J.F. Bugge2, O.J. Elle1, E. Fosse1

1Oslo University Hospital Rikshospitalet, The Interventional Centre, Oslo, Norway, 2Oslo
University Hospital Rikshospitalet, Division of Anesthesiology and Intensive Care Medicine,
Oslo, Norway, 3Oslo University Hospital Rikshospitalet, Department of Cardiology, Oslo,
Norway

INTRODUCTION. No accurate method for continuous monitoring of myocardial ischemia
during cardiac surgery exists. Ischemia induces disturbances in cardiac wall motions.

OBJECTIVES. We have tested a 3 axis accelerometer sensor for detection of regional left
ventricular ischemia.

METHODS. In 12 pigs a 3-axis accelerometer was sutured to the left ventricular (LV) apical
region in left descending coronary artery (LAD) supply area Accelerometer x-axis measured
longitudinal-, y-axis circumferential- and z-axis radial epicardial motions. Epicardial dis-
placements were calculated from the acceleration signals and systolic displacements within
150 ms after peak R on ECG was measured. LAD was occluded for 60 s to induce regional
LV dysfunction. Myocardial circumferential strain (shortening) measured by echocardiog-
raphy in the LV apical anterior region was used to confirm ischemia. The ECG ST-segment in
lead II was also monitored. Data are presented as mean ± SE.

RESULTS. Early systolic displacement at baseline was 11 ± 4 mm, 12 ± 2 mm and 3 ± 2
in circumferential, longitudinal and radial directions, respectively. LAD occlusion induced
akinesia in circumferential (0 ± 3 mm, P \ 0.001) and radial (0 ± 1 mm, P = 0.01) direc-
tions, whereas longitudinal displacement changed less to 10 ± 2 mm (P = 0.280). Ischemia
was confirmed by echocardiography strain, showing lengthening in systole (P \ 0.001). No
significant changes were observer in the ECG ST-segment during coronary occlusion
(P = 0.341).

CONCLUSIONS. Epicardially placed 3-axis accelerometers offer a possibility for continu-
ous monitoring of left ventricular motions very similar to what can be periodically obtained
by echocardiography. The technique detected LV dysfunction induced by coronary artery
occlusion and may thereby improve continuous monitoring in cardiac surgery.

GRANT ACKNOWLEDGMENT. The research has been supported by grants from The
Regional Health Authorities of Southern Norway, Medinnova AS, Oslo University Hospital
Rikshospitalet and from a clinical research fellowship from the Norwegian Council of Car-
diovascular Diseases.
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PERIOPERATIVE TISSUE OXYGENATION(STO2) IS RELATED TO LONG TERM
SURGICAL OUTCOME

M.A. Hamilton1, M. Cecconi1, N. Al-Subaie1, D. Dawson1, M. Canete1, A. Rhodes1,
R.M. Grounds1

1St. George’s Hospital Intensive Care Unit, London, UK

INTRODUCTION. There is increasing evidence to suggest perioperative complications are
predictive of long term survival and that reducing them may improve survival rates1. Goal
directed therapy has been shown to reduce mortality and morbidity perioperatively, with those
unable to increase oxygen delivery perioperatively having demonstrably worse outcomes. The
advent of non invasive tissue oxygenation monitors using near infrared spectroscopy has
allowed further study of oxygen flux during goal directed therapy.

OBJECTIVES. To observe changes in tissue oxygenation during an 8 h oxygen delivery
targeted post surgical optimisation program and provide long term mortality followup of a
surgical cohort of high risk patients.

METHODS. 40 patients undergoing high risk surgery and postoperative optimisation (tar-
geting of oxygen delivery index of [600 ml/min/m2) on the tensive care unit at a London
teaching hospital were enrolled. Each patient underwent a protocolised haemodynamic
optimisation protocol as per our standard unit policy for 8 h with consecutive recordings of
tissue oxygenation at the thenar eminence using an inspectra 325 monitor. Additional vari-
ables relating to global and tissue perfusion were measured concurrently. Patients were
followed up for survival status at 3.5 years using routinely available information held within
our hospital records.

RESULTS. In hospital mortality was 17.5% (N = 7), whilst at 3.5 years this had increased to
50% (N = 20). There was no significant difference between APII scores 11 (4) versus 9.5 (4),
Age 61.95 ± 16.23 versus 65.8 ± 16.35 or operation type for survivors and non-survivors at
3.5 years respectively. Significant differences between groups were found however for
admission and mid optimisation protocol (4 h) HR and STO2 (see Table 1), But not for DO2i,
Lactae, or Base excess. results are shown as mean and sd or median and IQR where not
normally distributed.

STO2 DIFFERENCES FOR SURVIVORS AND NON-SURVIVORS
Optimisation time point Ovear all Survivors Non-Survivors Significance (Mann–Whitney)

Admission 72.5 (29) 79.5 (29) 66.5 (29) p = 0.009
4 h 69 (24) 75.5 (15) 58.5 (20) p = 0.007
End of optimisation 79 (13) 79.5 (10) 77.5 (25) p = 0.098(ns)

There were no significant differences in measured variables for 30 day mortality.

CONCLUSIONS. There appears to be a statistical and clinical difference in HR and tissue
oxygenation between the long term survivors of high risk surgery who undergo monitored
postoperative goal directed optimisation.

REFERENCE(S). 1. Rhodes A, Cecconi M, Hamilton M et al: Goal-directed therapy in high-
risk surgical patients: a 15-year follow-up study. Intensive Care Med 2010
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CORRELATION OF THORACIC FLUID CONTENT DERIVED BY BIOREAC-
TANCE TECHNOLOGY WITH PULMONARY ARTERY PRESSURE

P. Squara1, P. Estagnasie1, A. Brusset1

1Clinique Ambroise Paré, ICU, Neuilly-sur-Seine, France

INTRODUCTION. Bioreactance, a new noninvasive technology for cardiac output moni-
toring, has shown to be accurate, precise and time responsive enough for clinical use.1 It also
allows assessing changes of thoracic fluid content(TFC).2 However, the practical interest of
the absolute value of TFC is actually limited by the absence of proven relationship with
traditional hemodynamic variables.

OBJECTIVES. To optimize TFC absolute value for clinical use.

METHODS. We used the bioreactance validation database1 to determine first the relationship
between TFC and other hemodynamic variables coming from a pulmonary artery cather-
ization (PAC). Then, we modeled PAC-related hemodynamic variables from TFC,
demographic data (Age, Height, Weight, BSA, BMI) and bioreactance variables (TFC, Heart
Rate, chest impedance, first time derivative of reactance, ventricle ejection time) using a
multiple regression. Finally, we tested the best results on a second new data base.

RESULTS. Our data base included 32231 hemodynamic point in 119 post cardiac surgery
patients. Although weak, the best relationship was found between TFC and systolic pul-
monary artery pressure (PAPs: R = 0.15, p \ 0.001). A multiple regression including
demographic data and bioreactance variables allows to model an estimated PAPS that was
acceptably related with PAPs: R = 0.57, p \ 0.0001). When reported on the second data base
(70 patients, 12254 points), the relationship between estimated PAPs and PAPs was still
acceptably good: R = 0.40 p \ 0.0001)

CONCLUSIONS. It seems possible to derive a standardized TFC that roughly correlates with
PAPs. Further researches are needed to find better models and to determine if suitable for
clinical use.

REFERENCE(S). 1. Squara et al, Intensive Care Med 2007;33:1191–1194
2. Kossarti et al, Hemodial Int 2009;13:512–517
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SIGNIFICANCE OF VEGF RECEPTORS IN THE ACUTE RESPIRATORY
DISTRESS SYNDROME
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G. Grigorescu4
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INTRODUCTION. Vascular endothelial growth factor (VEGF) is produced by many type of
cells, including the alveolar ones. Its activity depends on the interaction with kinase receptors
VEGF-R1 and -R2. Many studies showed that in normal lung tissue both VEGF and its
receptors were immunohistochemically expressed by the alveolocytes, macrophages, epi-
thelial and endothelial cells. Their exact role in pathogenesis of Acute Respiratory Distress
Syndrome (ARDS) is not yet known.

OBJECTIVE. To investigate the expression of VEGF-A, VEGF-R1 and -R2 in the lung of
ARDS patients.

METHODS. Lung specimens were obtained by bronchoscopic biopsy from 11 living ARDS
patients in the early phase or by open biopsy in the proliferative phase during autopsy (50
patients). Patients with fibrosis were excluded. For the immunohistochemical study we used
the following antibodies, provided by LabVision: VEGF-A—clone VG1 and polyclonal
antibodies Flt-1/VEGFR1 and Flk-1/KDR/VEGFR2. A charge-coupled video camera con-
nected to an optical microscope, was used to view the sections and to digitize images on a PC
host computer, using a program of assisted quantification

RESULTS. For the specimens obtained from living ARDS patients, the early ARDS phase
was characterized by both VEGF and VEGFR1 endothelial and alveolar expression: 9.5
(5.3–11.8) and 26.7 (9.5–38.6). Moving along the time frame, VEGF expression decreased in
the lung tissue: 6.05 (4.4–9.2) (p \ 0.05), while alveolocytes were still marked by VEGFR1,
but to a lesser extent: 23.5 (15.7–36.2) (p \ 0.05). For the specimens obtained from autopsy,
in the proliferative phase the hyaline membranes strongly expressed VEGF, being negative
for VECFR1. However, the alveolocytes in lung areas without hyaline membranes were
positive for VEGFR1 but the number of alveolar cells positive for VEGFR1 was smaller.
VEGFR2 marked only bronchial epithelium in both early and proliferative phase with no
expression on alveolocytes or hyaline membranes.

CONCLUSIONS. Three steps in the pathogenesis of ARDS could be defined: decrease of
VEGF expression in alveolocytes, damage of surfactant and hyaline membranes constitution
and subsequent apoptosis of the alveolar cells in those areas. Persistence of VEGFR1 im-
munostain in alveolar cells outside hyaline membranes areas proved that only a part of these
cells were destroyed during ARDS. The number of non-damaged alveolar cells seems to be
decisive for survival.

GRANT ACKNOWLEDGMENT. Research Grant no 136/IDEI/National Authority of
Scientific Research, Romania.
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EVALUATION OF NONBRONCHOSCOPIC LAVAGE BY AIRWAY EXCHANGE
CATHETER AS A DIAGNOSTIC INSTRUMENT FOR MONITORING CHANGES IN
THE ALVEOLAR MILIEU

N. Larsson1, S. Lehtipalo1, J. Pourazar2, A.F. Behndig2, J. Claesson1

1Umeå University Hospital, Dept of Surgical and Perioperative Sciences, Anesthesiology and
Intensive Care, Umeå, Sweden, 2Umeå University Hospital, Department of Respiratory
Medicine and Allergy, Umeå, Sweden

INTRODUCTION. Bronchoscopic bronchoalveolar lavage (B-BAL) is today the gold
standard for sampling of inflammatory markers in the distal airways. Nonbronchoscopic
bronchoalveolar lavage (N-BAL) by ordinary suction catheter has been investigated as a more
easily accessible method for alveolar sampling in the setting of acute respiratory distress
syndrome (ARDS). The results, however, were disappointing, probably due to more proximal
sampling by the N-BAL.

OBJECTIVES. To investigate wether N-BAL by a catheter with physical properties similar
to those of the bronchoscope is comparable to B-BAL.

METHODS. B-BAL and N-BAL by Cook’s airway exchange catheter was performed with
3 9 30 ml normal saline on opposite sides 15 min apart at nine different occasions on 5
anesthetized and intubated pigs. The volume of the recovered lavage was noted, after which
the fluid was analyzed for albumin, total cell count, viability and differential cell count.
Statistical analysis was performed using Wilcoxon’s rank-sum test.

RESULTS. N-BAL yielded significantly higher albumin content than B-BAL (20.1 ± 8.7 vs.
11.7 ± 3.4 mg/L, p = 0.027). In all other measurements there were no significant differences
between N-BAL and B-BAL (recovered volume 52.1 ± 19.2 vs. 67.9 ± 9.4 ml, total cell
count 40.0 ± 28.4 vs. 40.7 ± 17.3 9 106 cells, viability 49.6 ± 20.4 vs. 62.6 ± 13.1% and
percent macrophages 70.5 ± 15.5 vs. 77.1 ± 6.6%.

CONCLUSIONS. N-BAL by airway exchange catheter does not differ significantly in
recovered volume and cell count when compared to B-BAL. N-BAL for alveolar sampling
deserves further investigation.

REFERENCE(S). Perkins GD, Chatterjie S, McAuley DF, Gao F, Thickett DR. Role of
nonbronchoscopic lavage for investigating alveolar inflammation and permeability in acute
respiratory distress syndrome. Crit Care Med. 2006 Jan;34(1):57–64.
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SERUM MARKERS OF COLLAGEN SYNTHESIS AND DEGRADATION IN ACUTE
RESPIRATORY FAILURE WITH PROLONGED HOSPITALISATION

F. Gäddnäs1, M. Okkonen2, R. Linko2, J. Laurila1, P. Ohtonen1, J. Risteli1, V. Pettilä2,

T. Ala-Kokko1, FINNALI Study group

1Oulu University Hospital, Oulu, Finland, 2Helsinki University Hospital, Helsinki, Finland

INTRODUCTION. Collagens I and III are the most abundant proteins of extracellular matrix
(ECM) produced by fibroblasts. During synthesis procollagen-derived propeptides are
released into the circulation. Type I cross-linked collagen telopeptides (ICTP) are markers of
collagen I degradation.

OBJECTIVES. We hypothesized that collagen synthesis and degradation are disturbed in
acute respiratory failure.

METHODS. In the FINNALI-study we defined acute respiratory failure as need of non-
invasive and/or invasive ventilatory support for more than 6 h (1). After informed consent we
collected blood samples for serum procollagen propeptides I and III (PINP, PIIINP) and ICTP
levels at study admission, day 2, 7 and 21. Patients with all four blood samples were included
in this substudy. Multiple organ dysfunction (MOD) was defined as two or more individual
organ SOFA scores of 3–4 at any day during the first week.

RESULTS. The study population comprised 68 of 958 FINNALI patients (1). The mean (SD,
range) age was 60 years (15, 20–86) and the majority were male 74%. On admission the mean
SAPSII score was 45 (15, 2–83). 16 patients (24%) developed MOD during the first 7 days.
Over time PIIINP/PINP-ratio first increased and then decreased to baseline by day 21 while
PINP/ICTP-ratio decreased and then decreased to baseline by day 21(P \ 0.001 and
P = 0.006, respectively) (Fig. 1). There were no statistical differences in the ratios between
patients with or without MOD.

Figure 1 PIIINP/PINP and PINP/ICTP-ratios in patients with acute respiratory failure with or
without MOD.

CONCLUSIONS. We found that in patients with acute respiratory failure the balance of
collagen synthesis was towards degradation of type I collagen and production of collagen type
III.

REFERENCE(S). 1. Linko R et al. Acute respiratory failure in intensive care units. FIN-
NALI: a prospective cohort study. Intensive Care Med. 2009;35:1352–61
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ASSESSMENT OF HIGH MOBILITY GROUP BOX 1 (HMGB1) VALUES IN THE
EARLY STAGE AFTER THE ONSET OF ALI/ARDS AND THE OUTCOME

G. Takahashi1

1Iwate Medical University, Morioka, Japan

We investigated HMGB1 in the early stage after the onset of septic acute lung injury (ALI; 15
patients) [not acute respiratory distress syndrome (ARDS)]/ARDS (33 patients) during the 4-
year period since April 2005 until March 2009. The overall 30-day mortality rate was 8.3%,
60-day mortality rate was 14.8%, and 90-day mortality was 18.8%. The HMGB1 value was
87.3 ± 43 ng/ml in the ARDS group, and significantly higher than the 53.8 ± 37.0 ng/ml in
the ALI (not ARDS) group. The difference in HMGB1 values in the early stage between the
group that died up to the by 30th day and the surviving group was not significant, but the
HMGB1 values were significantly higher in the group that died until the 60th day and 90th
day than in the survival group. It was concluded that differences in HMGB1 values in the
early stage after the onset of ALI (not ARDS)/ARDS are useful as outcome determining
factors after 30 days of onset. An inverse correlation was observed between the HMGB1
values and lung oxygenation, suggesting the possibility that HMBG1 is involved in the
development of respiratory failure.

1065
SUPPRESSIVE EFFECTS OF SIVELESTAT SODIUM HYDRATE ON INTERLEU-
KIN 8 AND TNF-a PRODUCTIONS FROM LPS-STIMULATED GRANULOCYTES;
ASSESSMENT BY THE WHOLE BLOOD CULTURE METHOD AND FLOW
CYTOMETRY

S. Shibata1, G. Takahashi2, N. Shioya3, S. Endo3

1Akita City Hospital, Anesthesiology, Akita, Japan, 2Iwate Medical University, Emergency
Medicine, Morioka, Japan, 3Iwate Medical University, Critical Care Medicine, Morioka, Japan

INTRODUCTION. Sivelestat sodium hydrate (sivelestat) is a selective polymorphonuclear
leukocyte elastase (PMN-E) inhibitor and has also been shown to be effective for pulmonary
disorders associated with SIRS in clinical patients. Blood levels of inflammatory cytokines have
been shown to be decreased in patients treated with sivelestat. However, since patients with SIRS
have already received other drugs, it remains indefinite whether or not sivelestat might suppress the
production of cytokines. Moreover, it is difficult to clarify any cells releasing cytokines. In the
experiment using cells isolated from the blood, intercellular mutual actions and cytokine networks
were blocked and the experiment failed to faithfully reproduce the in-vivo condition.

OBJECTIVES. The possibility of sivelestat suppressing the production of cytokines from
granulocytes and monocytes was assessed by intracellular cytokine staining using the whole
blood culture method and flow cytometry to faithfully reproduce the in-vivo condition.

METHODS. Blood samples were collected from 9 healthy volunteers. A vehicle (control group),
lipopolysaccharide (LPS; LPS group), or LPS + sivelestat (sivelestat group) was added to the
whole blood, followed by the addition of a protein transport inhibitor in each group. After incu-
bation, they were subjected to staining of the cytokines retained in the cells by the addition of an
anti-interleukin 8 (IL-8) or anti-tumor necrosis factor a (TNF-a) antibody and analysis by flow
cytometry. The data were analyzed by the Kolmogorov–Smirnov test. Values obtained [D/s(n)]
result from the comparison of the fluorescence histograms of each sample with a control one.

RESULTS. Addition of sivelestat at low concentrations (1 and 10 lg/ml) significantly (P\ 0.01)
suppressed the production of IL-8 from granulocytes induced by a low concentration (1 ng/ml) of
LPS. On the other hand, the granulocytic production of TNF-a induced by a high concentration of
LPS (10 ng/ml) was significantly (P\0.01) suppressed by treatment with sivelestat at high con-
centrations (10 and 100 lg/ml). With regard to the monocytic production of TNF-a and IL-8 induced
by LPS, there was no significant suppression of either TNF-a or IL-8 production by sivelestat.

CONCLUSIONS. Sivelestat, a neutrophil elastase inhibitor, suppressed granulocytic pro-
duction of IL-8 and TNF-a, suggesting the potential usefulness of sivelestat for the treatment
of various morbid conditions involving IL-8 and TNF-a in their onset.

1066
PROGNOSTIC VALUE OF SOLUBLE UROKINASE PLASMINOGEN ACTIVATOR
RECEPTOR (SUPAR) AND PLASMINOGEN ACTIVATOR INHIBITOR 1 (PAI-1)
LEVELS IN CRITICALLY ILL PATIENTS WITH RESPIRATORY FAILURE

V. Jalkanen1, R. Yang1, R. Linko2, T. Varpula2, V. Pettilä2, J. Tenhunen1, The FINNALI

Study Group
1Critical Care Medicine Research Group, Tampere University Hospital, Department of
Intensive Care Medicine, Tampere, Finland, 2Helsinki University Hospital, Department of
Anaesthesia and Intensive Care Medicine, Helsinki, Finland

INTRODUCTION. Coagulation, fibrinolysis and extravascular fibrin deposition are the
hallmarks of the pathogenesis of Acute Lung Injury (ALI). PAI-1 has a central role in
antagonizing fibrinolysis by decreasing the plasminogen turnover to plasmin. PAI-1 has been
suggested as a clinical severity marker of ALI. In previous studies it was associated with
higher mortality and morbidity in the critically ill. UPAR is a cell surface receptor activating
the serine protease uPA. Increased expression of UPAR is found in various stages, including
inflammation, tissue remodelling and malignancies, indicating poor prognosis. PAI-1 antag-
onizes the proteolytic activities of uPA and plasmin.

OBJECTIVES. We sought to evaluate the prognostic value of sUPAR and PAI-1 for 90-day
mortality of patients with Acute Respiratory Failure (ARF).

PATIENTS AND METHODS. The FINNALI-study patients needed invasive or non-inva-
sive ventilation for more than 6 h (1). Blood samples were collected from patients at baseline and
on day 2 after baseline. Healthy volunteers were also analyzed. Sera were frozen at -80�C until
analyses. Concentrations of sUPAR and PAI-1 in blood serum were measured by enzyme linked
immunosorbent assay (ELISA). Data are presented as median (IQR). The prognostic value of
sUPAR and PAI-1 for 90-day mortality was determined with ROC analysis.

RESULTS. In the critically ill, sUPAR and PAI-1 were 12.7 (10.7–14.7) ng/ml and 2.33
(1.33–3.13) ng/ml vs. 0.6 (0.5–11.0, n = 10) ng/ml and 0.32 (0.31–0.43, n = 9) ng/ml in
healthy volunteers, respectively. At baseline and day 2, the AUC:s for sUPAR were: 0.667
(95% CI 0.594–0.740, p \ 0.0001, cut-off 13.3 ng/ml, sensitivity 0.50, specificity 0.73) and
0.670 (95% CI 0.591–0.748, p \ 0.0001, 14.78 ng/ml, 0.50, 0.78). The corresponding AUC:s
for baseline and day 2 PAI-1 were 0.556 (0.496–0.615, p = 0.030, cut-off 2.83 ng/ml, sen-
sitivity 0.50, specificity 0.56) and 0.565 (0.503–0.627, p = 0.036, 2.19 ng/ml, 0.50, 0.60).

ROC analysis

CONCLUSIONS. SUPAR and PAI-1 concentrations are markedly increased in ARF. High
serum concentrations of sUPAR at baseline and on day 2 have only moderate predictive value
for 90 day mortality in patients with ARF. SUPAR was superior to PAI-1.

REFERENCES. Linko et al: Acute respiratory failure in intensive care units. FINNALI: a
prospective cohort study. ICM (2009) 35:1352–1361
Smith HV, Marshall CJ: Regulation of cell signalling by uPAR. Nature reviews, Molecular
cell Biology (2010) 11 (1): 23–36
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SYSTEMIC ANTITHROMBIN MITIGATES VENTILATOR-INDUCED PULMON-
ARY COAGULOPATHY

J.J. Haitsma1, H. Aslami2, M. Levi3, A.S. Slutsky1, M.J. Schultz2, C.C. dos Santos1

1St. Michael’s Hospital, Critical Care Medicine, Toronto, Canada, 2Academic Medical
Center, University of Amsterdam, Laboratory of Experimental Intensive Care and Anesthe-
siology (L�E�I�C�A), Amsterdam, The Netherlands, 3Academic Medical Center, University of
Amsterdam, Department of Internal Medicine, Amsterdam, The Netherlands

INTRODUCTION. We have previously shown that injurious mechanical ventilation (MV)
exaggerates pulmonary coagulopathy in Streptococcus pneumoniae pneumonia (1).

OBJECTIVES. We hypothesized that administration of plasma-derived human antithrombin
(AT), a natural inhibitor of coagulation could diminish ventilator-induced pulmonary
coagulopathy.

METHODS. Streptococcus pneumoniae pneumonia was induced in Male Sprague-Dawley
rats. 48 h later the animals were connected to a ventilator with an injurious ventilation
strategy (VT 12 ml/kg; 0 PEEP) for 3 h with or without a systemic administration of plasma-
derived human AT (250 IE/kg). Broncho alveolar lavage fluid (BALf) was collected and
analyzed for markers of lung injury and coagulopathy.

RESULTS. Lung injury between the 2 groups was similar as measured by BALf protein
levels no AT; 0.35 ± 0.1 mg/ml and with AT; 0.35 ± 0.07 mg/ml or total cell count no AT
(1.7 ± 0.8 cells 106/ml) and treated with AT (1.9 ± 0.8 cells 106/ml). Systemic adminis-
tration of plasma-derived human AT increased pulmonary levels of AT and reduced the level
of TATc (fig). Fibrinolysis as assessed by plasminogen activator inhibitor-1 was not different
between the 2 groups.

Figure 1

Figure 2

CONCLUSIONS. Administration of plasma-derived human AT in a S. pneumoniae pneu-
monia model mitigates ventilator-induced pulmonary coagulopathy, but not lung injury.

REFERENCE(S). Haitsma JJ, et al. Ventilator-induced coagulopathy in experimental
Streptococcus pneumoniae pneumonia. Eur Respir J. 2008; 32: 1599–606
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TRANSCRIPTIONAL CHARACTERIZATION OF ACUTE LUNG INJURY IN MICE

J. Textoris1, I. Lesur2, B. Loriod2, C. Courbon2, S. Garcia3, C. Martin1, C. Nguyen2,

M. Leone1

1Assistance Publique Hôpitaux de Marseille, Université de la Méditerranée, Service
d’Anesthésie et de Réanimation, Marseille, France, 2Université de la Méditerranée, TAGC
U928 INSERM, Marseille, France, 3Université de la Méditerranée, Labo Transfert Oncologie,
Marseille, France

INTRODUCTION. Acute lung injury is a common disease in intensive care, associated to
various septic or inflammatory diseases. Inflammation is part of the defense mechanisms of
innate immunity, occurring after tissue injury.

OBJECTIVES. The aim of the project was to decipher the transcriptional changes occurring
after the onset of an inflammatory injury by intravenous injection of oleic acid.

METHODS. Experimental study of the lung transcriptome after oleic acid injection. Thirty-
six C57Bl/6 J mice, aged of 7 weeks, were sacrificed at 1H, 1H30, 3H, 4H, 18H and 24H after
physiological serum or oleic acid injection (20 lL) in the caudal vein. Left and right lung
were separated for mRNA extraction and pathological examination. Labelled cDNA were
hybridized on cDNA nylon microarray (TAGC, Marseilles, France) and raw data were
extracted from scanned images with BZScan2 software. Raw data were normalized with the
quantile method, and supervised analysis was conducted with Significance Analysis of
Microarray algorithm within the R statistical suite and Bioconductor libraries.

RESULTS. After the administration of oleic acid, the mice were tachypneic and prostrated.
All survived during the 24 first hours. The pathological analysis of lung tissue revealed an
early inflitration of the lung tissue by polynuclear cells, as well as a pulmonary edema. These
alterations were not observed after 4H. The time course analysis of transcriptional lung data
identified a thousand genes which expression is modulated after injury. Hierarchical clus-
tering identified 3 major groups of genes. The first one (365 genes) is composed of genes
transiently up-regulated between 1H and 3H after oleic acid injection. Th second group (366
genes) is composed of genes expressed between 1H30 and 4H. The third group (366 genes) is
composed of genes expressed at the later time points (18H–24H). The functional annotation
linked these signatures with keywords related to pro-inflammatory response, vascular endo-
thelium modification and lipid metabolism, respectively. RT-PCR analysis of pro- (TNF, IL6)
and anti-inflammatory (IL4, IL10) markers related the pro-inflammatory phase to the earlier
time points (1H-1H30) and the anti-inflammatory phase to the late points (after 4H).

CONCLUSIONS. Oleic acid injection in mice induced a transient acute lung injury. This is
confirmed by clinical, pathological and transcriptional modifications. The modulation of gene
expression after the oleic acid injection revealed an early pro-inflammatory response, fol-
lowed by an anti-inflammatory response and lipid metabolism modificiations. This model
could now be used to describe the specific modulation occuring during pulmonary infection
and critical injuries like acute respiratory distress syndrome.

1069
EFFECTS OF THE AMOUNT OF PARTIAL VENTILATORY SUPPORT DURING
EXPERIMENTAL ACUTE LUNG INJURY IN RATS

D. Henzler1, R. Chankalal2, N. Ismaiel2, S. Whynot3, J. Zhou3, Z. Xu4, P. Pelosi5

1Dalhousie University, Anesthesia, Critical Care and Physiology, Halifax, Canada, 2Dal-
housie University, Anesthesia and Physiology and Biophysics, Halifax, Canada, 3Dalhousie
University, Anesthesia, Halifax, Canada, 4Dalhousie University, Pathology, Halifax, Canada,
5Università de Insubria, Ambient, Health and Safety, Varese, Italy

INTRODUCTION. Ventilator associated lung injury (VALI) is influenced by tidal volumes,
airway pressure and cyclic opening of alveoli during mechanical ventilation. Preserved
spontaneous breathing during partial ventilatory support may be protective, but it is not
known whether the transpulmonary pressure generated by spontaneous breathing has the same
effect on VALI as if generated by the ventilator.

OBJECTIVES. To determine whether hemodynamics, respirtory function and VALI are
influenced by the amount of support provided by pressure support ventilation.

METHODS. After approval from the institutional animal care committee, acute lung injury
was induced in 50 anesthetized SD rats by acid aspiration. Ten animals each were then
ventilated with positive end-expiratory pressure 5 cmH2O in pressure control (PC), pressure-
regulated assist control (AC) or pressure support mode with 100% (PS100), 60% (PS60) or
20% (PS20) pressure support of initial distending pressure needed to maintain tidal volume.
PC animals were paralyzed. After 4 h animals were killed and VALI determined.

RESULTS. There were no differences in baseline characteristics. Acute lung injury was
characterized by a decrease of the P/F ratio from 447 ± 75 to 235 ± 90 mmHg and of the
dynamic compliance from 0.5 ± 0.2 to 0.28 ± 0.1 ml/cmH2O. Table 1 depicts the mea-
surements after 4 h of ventilation.

PARAMETERS AFTER 4 H OF VENTILATION
PC AC PS100 PS60 PS20

Paw [cmH2O] 26 ± 7 25 ± 7 19 ± 7 15 ± 5 9 ± 3
VT/kg [ml] 8.4 ± 1.6 9.4 ± 2.0 10.7 ± 6.1 10.6 ± 4.2 8.6 ± 1.9
VE [ml/min] 318 ± 70 411 ± 117 320 ± 115 366 ± 122 330 ± 129
Cdyn [ml/cmH2O] 0.4 ± 0.2 0.5 ± 0.2 0.9 ± 0.5 1.1 ± 0.6 2.1 ± 1.6
P/F [mmHg] 98 ± 50 118 ± 108 166 ± 126 106 ± 67 83 ± 64
Ptranspul [cmH2O] 25 ± 7 27 ± 8 24 ± 9 23 ± 6 23 ± 9
MAP [mmHg] 47 ± 39 74 ± 44 80 ± 16 78 ± 26 72 ± 35
Wet-to-dry ratio 16 ± 17 13 ± 7 8 ± 5 8 ± 5 17 ± 17

CONCLUSIONS. Compared to controlled ventilation, preserved spontaneous breathing
activity improved hemodynamic stability, respiratory function and lung edema clearance. The
reduction in pressure support did not lead to reduced tidal volume, but transpulmonary
pressure was preserved by muscular activity of the chest wall. No difference was observed
between full or 60% of pressure support, but further reduction in pressure support resulted in
increased wet-dry ratio.

REFERENCE(S). Brander Intensive Care Med 2009;35:1979.
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THE EFFECT OF METABOLIC ACIDOSIS ON ENZYMATIC AND NON-ENZY-
MATIC NITRIC OXIDE PRODUCTION IN HYPOXIC AND HYPEROXIC LUNG
REGIONS

M.C. Nilsson1, F. Fredén1, P. Wiklund2, K. Hambraeus-Jonzon3

1University Hospital Uppsala, Department of Anesthesia and Intensive Care, Uppsala, Swe-
den, 2Karolinska University Hospital, Department of Urology, Stockholm, Sweden, 3Surgical
Services and Intensive Care Medicine, Karolinska University Hospital, Department of
Anesthesiology, Stockholm, Sweden

INTRODUCTION. In the severely ill intensive care patients metabolic acidosis and hypoxia
often co-exist. Conflicting findings regarding the effect of acidosis on endogenous nitric oxide
(NO) production and hypoxic pulmonary vasoconstriction (HPV) have been reported.

OBJECTIVES. We studied the effects of metabolic acidosis on enzymatic and non-enzy-
matic NO-production in hypoxic and hyperoxic lung regions in a pig model.

METHODS. Eighteen healthy anesthetized pigs were separately ventilated with hypoxic gas
to the left lower lobe (LLL) and hyperoxic gas to the rest of the lung. Six pigs received HCl
infusion (HCl group), six pigs received Nw-nitro-L-arginine methyl ester (L-NAME) and HCl
(L-NAME + HCl group) and six pigs received buffered Ringer’s solution (Control group).
NO concentration in exhaled air (ENO), NO synthase (NOS) activity in lung tissue, and
regional pulmonary blood flow were measured.

RESULTS. Metabolic acidosis, induced by infusion of HCl, decreased the relative perfusion
to the hypoxic LLL (QLLL/QT) from 7 (±3) to 3 (±1)% in the HCl group (p \ 0.01), and from
4 (±1) to 1 (±1)% in the L-NAME + HCl group (p \ 0.05), without any measurable sig-
nificant changes in ENO from hypoxic or hyperoxic lung regions There were no significant
differences between the HCl and Control groups for Ca2+-dependent or Ca2+-independent
NOS activity in hypoxic or hyperoxic lung regions.

CONCLUSIONS. Metabolic acidosis augmented the hypoxic pulmonary vasoconstriction,
without any changes in pulmonary enzymatic or non-enzymatic NO-production. When acidosis
was induced during ongoing NOS-blockade, the perfusion of hypoxic lung regions was almost
abolished, indicating acidosis-induced pulmonary vasoconstriction was not NO dependent.

REFERENCE(S). Pedoto A, Caruso JE, Nandi J, Oler A, Hoffmann SP, Tassiopoulos AK,
McGraw DJ, Camporesi EM, Hakim TS: Acidosis stimulates nitric oxide production and
lung damage in rats. American journal of respiratory and critical care medicine 1999,
159(2):397–402.
Lejeune P, Brimioulle S, Leeman M, Hallemans R, Melot C, Naeije R: Enhancement of
hypoxic pulmonary vasoconstriction by metabolic acidosis in dogs. Anesthesiology 1990,
73(2):256–264.
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BIOMARKERS OF ACUTE LUNG INJURY IN FRESH AND ‘‘WASTE’’ BLOOD
SPECIMENS

P.R. Bauer1, R. Kashyap1, C.A. Trillo1, R.S. Abraham2, J.G. Balsanek2, M.R. Snyder2,

T. Peikert1, O. Gajic1

1Mayo Clinic, Pulmonary and Critical Care, Rochester, USA, 2Mayo Clinic, Cellular and
Molecular Immunology, Rochester, USA

INTRODUCTION. Assessing and monitoring biomarkers in acute lung injury (ALI) may
improve knowledge of its pathogenesis, early recognition, and management and predict
remote organ injury and multiple organ failure.

OBJECTIVES. Early consents for research are difficult to obtain in patients with or at risk of
ALI because of the emotional burden of the severity and sudden onset of the disease.
However, study samples may be obtained from left-over clinical blood draws, which are
readily available if processed adequately. The aim of this study was to compare fresh and
‘‘waste’’ blood samples prospectively in a series of consecutive critically ill patients. The
hypothesis is that ‘‘waste’’ blood samples if appropriately processed provides accurate and
reliable results comparable to the gold-standard, which is immediate collection and pro-
cessing of fresh blood samples.

METHODS. Prospective study comparing biomarkers of epithelial injury (sRAGE) and
inflammation (20 different cytokines/chemokines) in critically ill patients measured on fresh
blood or waste blood, kept at 4 degrees Celsius for 24 h. An automated system performed a
daily screening of adults in the ICU with an increased risk for ALI (lung injury prediction
score, LIPS) within 12 h of admission and/or on recognition of the diagnosis of ALI, using the
American-European Consensus Conference criteria. Risks factors for ALI include pneumonia,
sepsis, pancreatitis, shock, aspiration, high risk surgery and high risk trauma. IRB approved
the protocol and written consent was obtained from patients or their surrogates. Statistical
measurements were performed using the Bland-Altman analysis for correlation between fresh
and waste blood sample data.

RESULTS. Between May and December 2009, 30 patients were enrolled. One patient was
excluded due to lack of sample. Samples were obtained either at one time point (N = 25) or
two, on consecutive days (N = 13). Female/male patient ratio was 12/17. Seven of the 29
patients had ALI. Twenty two patients had risk for ALI with a median LIPS score of 4 (IQR
3.5–4.5). Sepsis was the most common risk factor, present in 23 patients. In-hospital mortality
was 28% (8/29). The Bland-Altman plot (mean bias ± SE, limits of agreement) showed good
correlation for IL-1ra (-9 ± 14.3 pg/ml, -38.3 to 20.4 pg/ml), IL-6 (0.9 ± 2.9 pg/ml, -5 to
6.8 pg/ml), IL-8 (-0.3 ± 0.3 pg/ml, -0.9 to 0.3 pg/ml), IL-12 (p40) (-0.2 ± 0.3 pg/ml, -
0.7 to 0.4 pg/ml), MCP-1(-0.2 ± 2 pg/ml, -4.2 to 3.9 pg/ml) and sRAGE (-24 ± 53 pg/
ml, -130 to 83 pg/ml) between fresh blood and ‘‘waste’’ blood samples.

CONCLUSIONS. In patients with ALI, properly stored blood, drawn for clinical purposes,
can be processed within 24 h for research purposes. However, the stability of each biomarker
of interest needs to be individually validated before using stored blood

REFERENCE(S). Bland JM, Altman DG. Lancet. 1986; 1:307–10.
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SURFACTANT REPLACEMENT RESTORES LUNG FUNCTION IN A TWO HIT
MODEL OF ACUTE LUNG INJURY
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R. Latini2, G. Bellani1, A. Pesenti1

1Università Milano-Bicocca, Experimental Medicine, Monza, Italy, 2Istituto di Ricerche
Farmacologiche Mario Negri, Cardiovascular Research, Milano, Italy

INTRODUCTION. Pulmonary surfactant inactivation following acute lung injury might
promote alveolar derecruitment and reduce the airspace available for ventilation, making the
lung more prone to ventilation-induced lung injury (VILI).

OBJECTIVES. Our aim was to test the potential for a protective effect of exogenous sur-
factant treatment in a model of acid aspiration and VILI.

METHODS. 17 male C57/BL6 mice were anesthetized, mechanically ventilated (Vt 15 ml/
kg; RR 130/min; PEEP 2 ± 0.2 cmH2O; FiO2 0.5) and immediately subjected to intrabron-
chial (right) instillation of 1.5 ml/kg HCl 0.1 M. Mechanical ventilation went on for 420 min.
180 min after the acid instillation, 9 mice were treated with exogenous surfactant (80 mg of
phospholipids/ml) given as bolus of 1 ml/kg in the right bronchus (surf group). We measured
oxygenation, lung compliance (measured every 60 min throughout the experiment), macro-
phage inflammatory protein (MIP) 2 in broncho-alveolar lavage (BAL) fluid.

RESULTS. PaO2 at the end of the experiment was significantly higher in the surf than in
control group (383 ± 163 vs. 198 ± 104 mmHg, p \ 0.05). Although surfactant bolus
caused a reduction in lung compliance measured 10 and 60 min after treatment, in the surf
group compliance restored to 98 ± 7% of the post injury level, while it decreased in control
group to 88 ± 8% (p \ 0.05). There were no differences between groups in the dosage of
MIP-2 in BAL neither in right or left lung.

CONCLUSIONS. Exogenous surfactant treatment improved lung function in a murine model
of two hit lung injury.

GRANT ACKNOWLEDGMENT. The present study was partially supported by an unre-
stricted grant from Chiesi Farmaceutici, Parma, Italy

1073
ACTIVATING TRANSCRIPTION FACTOR 3 CONFERS PROTECTION AGAINST
VENTILATOR INDUCED LUNG INJURY

A. Akram1, B. Han2, H. Masoom1, C. Peng1, E. Lam2, M. Litvack2, X. Bai2, Y. Shan1,
T. Hai3, J. Batt4, A.S. Slutsky4, H. Zhang4, W.M. Kuebler4, J.J. Haitsma1, M. Liu2,
C.C. dos Santos1,4

1St. Michaels Hospital, Toronto, Canada, 2Latner Thoracic Surgery Research Laboratory,
Toronto, Canada, 3The Ohio State University, Department of Molecular and Cellular Bio-
chemistry, Center for Molecular Neurobiology, Columbus, USA, 4Keenan Research Centre at
the Li Ka Shing Knowledge Institute, Toronto, Canada

INTRODUCTION. Ventilator induced lung injury significantly contributes to the mortality
in patients with acute respiratory distress syndrome, the most severe form of acute lung injury.
Understanding the molecular basis for response to cyclic stretch and its derangement during
high volume ventilation is of high priority.

OBJECTIVES. To identify specific molecular regulators involved in the development of
ventilator induced lung injury.

METHODS. We undertook a comparative examination of cis-regulatory sequences involved
in the coordinated expression of cyclic stretch responsive genes using microarray analysis.
Analysis of stretched vs. non-stretched cells identified significant enrichment for genes
containing binding sites for the transcription factor ATF3 (Activating Transcription Factor 3).
To determine the role of ATF3 in vivo, we compared the response of ATF3 gene deficient
mice to wild type litter mates in an in vivo model of ventilator induced lung injury.

RESULTS. ATF3 deficiency results in increased sensitivity to mechanical ventilation alone
or in conjunction with inhaled lipopolysaccharide (10 mg/kg) as determined by assessment of
lung and bronchoalveolar lavage cell infiltration and pro-inflammatory mediator release,
pulmonary edema and indices of tissue injury. The expression of genes containing an ATF3
cis-regulatory region was significantly altered in gene deficient animals. ATF3 protein
expression and nuclear translocation is increased after mechanical ventilation.

CONCLUSIONS. ATF3 deficiency confers increased sensitivity to mechanical ventilation
alone or in combination with inhaled endotoxin. In our model, ATF3 acts to ‘‘counter-
balance’’ cyclic stretch and high volume-induced inflammation, limiting its potential to cause
additional lung injury and consequently protecting animals from injurious cyclic stretch.

REFERENCE(S). 1. dos Santos, et al. Crit Care Med 36(3):855–65.
2. dos Santos, et al. Physiol Genomics 19(3):331–42.
3. Gilchrist, M., J Exp Med 205(10):2349–57.
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ALVEOLAR MACROPHAGES DEPLETION IMPROVES OXYGENATION IN
EXPERIMENTAL ACID INDUCED LUNG INJURY

V. Zambelli1,2, M. Amigoni1, G. Bellani1, A. Grassi1, M. Scanziani1, S.A. Mohammed2,

R. Latini2, A. Pesenti1

1Università degli Studi di Milano Bicocca, Experimental Medicine, Monza, Italy, 2Istituto di
Ricerche Farmacologiche Mario Negri, Cardiovascular Research, Milano, Italy

INTRODUCTION. Alveolar macrophages play an important function in the inflammatory
response during Acute Lung Injury. It is well known that, beyond a phagocytic activity, they
can release different proinflammatory cytokines.

OBJECTIVES. Our aim was to evaluate the role of the alveolar macrophages in a murine
model of ALI, by selective depletion of this type of cells from the air space achieved by
clodronate administration.

METHODS. Mice were treated (it) with 100 ll of clodronate (Clo)- or PBS (PBS)-lipo-
somes. After 24 h mice were anesthetized and ventilated (Vt 8–10 ml/kg, RR 140 min-1,
FiO2 0.21); in order to induce lung injury 2 ml/kg of HCl (0.1 M) or air bolus (sham group)
was instilled in the right bronchus. Mice were ventilated for 10 min, and extubated after
awakening. 24 h after injury, animals were sacrificed and Broncho-Alveolar Lavage (BAL)
and blood gas analysis (FiO2 = 0.21) were performed.

RESULTS. 24 h after lung injury animals with alveolar macrophages depletion, showed a
better oxygenation versus PBS-treated group. However, recruitment of neutrophils in BAL
was not statistically different between clo_HCl and PBS_HCl group.

TABLE
Clo_HCl
(n = 10)

PBS_HCl
(n = 9)

Clo_Sham
(6)

PBS_Sham
(6)

PaO2 (mmHg) 93 ± 4* 75 ± 5 146 ± 9 112 ± 5
PMN in BAL (9 103) 239 ± 39 342 ± 64 311 ± 39 123 ± 59
Peripheral leukocytes (/mm3) 680 ± 91 547 ± 70 572 ± 119 662 ± 112

Results expressed as mean ± SEM

* p \ 0.05 versus PBS_HCl.

CONCLUSIONS. In a murine model of ALI we showed that a reduced number of alveolar
macrophages (almost 80%) leads to a better oxygenation, although no difference in recruit-
ment of neutrophils in BAL was observed.
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OSELTAMIVIR CARBOXYLATE ACCUMULATION IN PATIENTS TREATED
BY HAEMODIAFILTRATION AND EXTRACORPOREAL MEMBRANE
OXYGENATION

F. Roullet-Renoleau1,2, F. Lemaitre1, C.-E. Luyt3,4, N. Zahr5, A. Nieszkowska3,4,

C. Fernandez1,6, A. Combes3,4, J. Chastre3,4, R. Farinotti1,6

1Service Pharmacie, GH Pitié-Salpêtrière, AP-HP, Paris, France, 2Université Paris Sud,
Faculté de Pharmacie, Châtenay-Malabry, France, 3Réanimation Médicale, GH Pitié-Sal-
pêtrière, AP-HP, Paris, France, 4Université Paris 6 Pierre-et-Marie-Curie, Paris, France,
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INTRODUCTION. The recommended dose of Oseltamivir (OT), neuraminidase inhibitor
licensed for treatment of influenza A and B, is 75 mg twice a day during 5 days. This dose can
be increased to 150 mg twice a day during 10 days in complicated infections but has to be
reduced to 75 mg three-time a week in patient undergoing a curse of dialysis. Loss of
antibacterial’s concentration has already been reported in patients treated by Extracorporeal
Membrane Oxygenation (ECMO), a rescue therapy for critically ill patients with medically
refractory acute cardiopulmonary failure.

OBJECTIVES. To describe Oseltamivir carboxylate, the active form of OT, pharmacoki-
netics of 5 patients treated with various dosage of OT (75 mg or 150 mg bid), ECMO and
haemodiafiltration or not.

METHODS. 3 patients received 150 mg bid, 2 of them underwent an haemodiafiltration. 2
patients received 75 mg bid one presented a moderate renal failure and none of them
underwent an haemodiafiltration. In order to check OC blood levels, blood samples were
taken before oseltamivir administration and 1, 2, 3, 4, 5, 6, 8, 10 and 12 h after. Oseltamivir
carboxylate was quantified using an LC-MS/MS method.

RESULTS. High levels of OC were found in patients treated by 150 mg of OT bid. OC levels
ranged from 2,507 to 4,551 ng/mL in these patients. Concentrations of OC were five- to
tenfold higher than concentrations reported in healthy volunteers. Lesser levels were found in
patients treated by 75 mg of OT bid. Nevertheless, the patient with the moderate renal failure
seemed to accumulate OC (levels ranged from 906 to 1470 ng/mL) whereas concentrations
reported in the patient with a normal renal clearance were below (152–349 ng/mL).

CONCLUSIONS. ECMO seemed not to have any influence on OC concentrations while
renal insufficiency seemed to be the parameter leading to OC accumulation. As IC50 was very
low and reached even with usual dosage, increasing OT dose to 150 mg bid appeared to be
unnecessary.
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DAILY NURSING IN PATIENTS DURING VENOUS–VENOUS ECMO:
OBSERVATIONAL STUDY

S. Redaelli1, M. Milan1, A. Zanella1, S. Isgrò1, F. Magni1, N. Patroniti1,2, A. Pesenti1,2

1University of Milano-Bicocca, Department of Experimental Medicine, Monza, Italy, 2San
Gerardo Hospital, Perioperative Medicine and Intensive Care Department, Monza, Italy

INTRODUCTION. Daily nursing in critical care patients may alter vital parameters.

OBJECTIVES. Aim of our study was to evaluate the effect of nursing care on patients
undergoing venous–venous ECMO for acute respiratory distress syndrome (ARDS).

METHODS. we recorded physiological and ECMO parameters (heart rate, arterial blood
pressure, mixed venous saturation (SvO2), arterial oxygen saturation (SpO2), body tempera-
ture and extracorporeal blood flow (BF)) before and during daily nursing in 5 patients
undergoing vv-ECMO for several days (each patient was followed on average for 4.6 days, 23
cases in total). Arterial blood gases were also collected before and after nursing care. Daily
nursing was performed following defined steps (sponge bath, oral hygiene, change position of
endotracheal tube, elevation with scooping stretcher for sheets replacement and back hygiene,
dressing replacement) in agreement with a standard protocol in use in our department.

EVENTS OBSERVED DURING DAILY NURSING
Events Numbers

of events
Baseline mean
± SD (min-max)

Peak value mean
± SD (min-max)

Statistical
significance

Hypertension (mmHg) 29 122 ± 20 (82–159) 162 ± 18 (128–191) p \ 0.01
Tachycardia (beats/min) 17 100 ± 15 (60–120) 117 ± 16 (84–140) p \ 0.01
; SvO2 (%) 19 83 ± 5 (74–92) 76 ± 9 (61–87) p \ 0.01
; SpO2 (%) 31 97 ± 3 (89–100) 88 ± 9 (68–97) p \ 0.01
; BF (L/min) 17 3.2 ± 1.06 (2–5.1) 2.4 ± 1.4 (0.44–4.7) p = 0.01

RESULTS. (Expressed as mean ± standard deviation). All patients were affected by ARDS
H1N1-related. Patients were sedated with propofol (182 ± 68 mg/h) or midazolam
(7.9 ± 1.8 mg/h) plus an opioid drug (fentanyl 175 ± 45 mcg/h or remifentanil 0.2 ± 0.01
mcg/kg/min or sufentanil 0.32 ± 0.09 mcg/kg/min). Ramsey score before nursing was
5.4 ± 0.9. In 11 cases patients were paralysed. In Table 1 we summarized the adverse events
observed during nursing care, divided into hypertensive or tachycardic episodes, blood
oxygen desaturation, reduction in SvO2 or reduction in BF. Forty-nine sedative bolus were
administered during nursing (mean request for each patient: 2.1 ± 1.9), always after an
episode of hypertension or tachycardia (most frequently during elevation with scooping
stretcher and changing position of endotracheal tube). Although in 13 cases preventive bolus
of sedation were administered before nursing, in 8 of those cases (61%), additional bolus were
required. We found an inverse correlation between BF and the increase in heart rate, drop in
arterial saturation and SvO2. Despite active warming, we observed a drop of 0.31 ± 0.15�C
(p \ 0.01) in body temperature.

CONCLUSIONS. Nursing care may have a significant impact on physiologic parameters of
patients during vv-ECMO. Tachycardia, hypertension and reduction in oxygenation were
commonly recorded and were not prevented by pre-nursing bolus of sedation but were
attenuated in patients with higher BF.
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EFFECT OF PRONE POSITION ON INTRAABDOMINAL PRESSURE AND RENAL
FUNCTION

M. Cuartero1, H. Aguirre1, K. Núñez1, J. Baldirà1, A.J. Betbesé1

1Hospital Santa Creu i Sant Pau, Intensive Care, Barcelona, Spain

INTRODUCTION. Prone position has been used in cases of ARDS with refractory hyp-
oxemia but some physiological effects are still unknown. Prone position could increase
intraabdominal pressure (IAP) and could lead to acute renal failure (ARF). Acute kidney
injury in ICU is associated with increased mortality.

OBJECTIVES. The aim of this study was to determine whether prone position could
increase intraabdominal pressure and possibly promote ARF.

METHODS. We studied all adult ARDS patients who were ventilated using the protective
strategy defined by ARDS Network criteria and who needed prone position to improve
oxygenation. We collected respiratory data (ventilator parameters and gas exchange) and
hemodynamic variables (heart rate, systolic, diastolic and mean arterial pressure). IAP was
measured using the Abdo-PressureTM bladder transducer following World Society of Acute
Compartment Syndrome recommendations. Abdominal perfusion pressure was calculated as
mean arterial pressure minus IAP. Main renal parameters were: filtration gradient (FG),
creatinine clearance, fractional excretion of sodium (FENa) and urea (FEUrea). Patients were
classified according to RIFLE score after each manoeuvre. All data were recorded in prone
and in supine position at least once per day.

RESULTS. The study included 18 patients (14 male) admitted to a medical–surgical ICU
over a one-year period. Their mean age was 47.3 ± 17.8 and length of ICU stay was
23 ± 18 days. All 18 patients had primary ARDS and 9 had received nephrotoxics. ICU
mortality reached 50%. We recorded at least 3 manoeuvres per patient (A, B, C). Prone
positioning improved PaFiO2 ratio from 101.5 ± 5 to 150 ± 72 (p = 0.027). IAP showed a
small increase from 6.1 ± 2.7 to 8.9 ± 2.9 mmHg (A; p = 0.004), from 8.4 ± 3.4 to
11.2 ± 3.7 mmHg (B; p = 0.038) and from 7.6 ± 1.3 to 9.9 ± 0.8 mmHg (C; p = 0.001).
There were no statistically significant changes in hemodynamic parameters or abdominal
perfusion pressure. Renal function parameters (FG, creatinine clearance, FENa and FEUrea)
showed no modification after each prone positioning. In contrast, when patients were clas-
sified according to RIFLE score, we observed a trend towards worsening, though this was not
statistically significant.

CONCLUSIONS. Prone positioning improved arterial oxygenation in primary ARDS
patients and was associated with an increase in IAP. However, creatinine clearance and
glomerular filtration remained unchanged.

REFERENCE(S). • R. Hering et al. Anesth Analg 2001
• M. Malbrain et al. Results from the International Conference of Experts on intra-abdominal
hypertension and abdominal compartment syndrome. Intensive Care Med 2006
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DIFFERENT MANAGEMENT STRATEGY OF PERCUTANEOUS EXTRACORPO-
REAL LIFE SUPPORT SYSTEM FOR REFRACTORY CARDIAC ARREST AND
SHOCK; MEDICAL VERSUS SURGICAL PATIENTS

K. Yie1

1Kangwon National University Hospital (KNUH), Chuncheon, Republic of Korea

INTRODUCTION. Percutaneous Extracorporeal life support system (p-ECLS) including
ECMO becomes widely used in medical and surgical emergent situation, such as refractory
cardiogenic shock, cardiac arrest and acute respiratory failure. Patients requires highly spe-
cialized intensive care and monitoring system.

OBJECTIVES. We reviewed our ECLS experience and tried to analyze the clinical out-
comes, factors for survival and frequently faced problems during management for improving
weaning and survival rate (medical vs. surgical patients).

METHODS. From January 2005 to December 2008, a total of 110 patients (mean age
64.5 ± 7.5, 71 male and 39 female) inevitably underwent p-ECLS in ICU. 48 (43.6%)
patients were post-operative state of cardiac or vascular surgery(Group A; surgery group) and
the other 62 (56.4%) patients equipped the p-ECLS because of sudden prolonged cardiac
arrest, refractory cardiogenic shock, acute respiratory failure and other causes(Group B;
medical group). 18 (16.4%) patients underwent veno–veno type p-ECLS. Veno-arterial
p-ECLS was performed 92 (83.6%) patients. 7 (6.4%) patients underwent the p-ECLS more
than 2 times during same hospitalized period. Combined Continuous Renal Replacement
Therapy (CRRT), modified ultra-filteration, transesophageal or transthoracic echocardiogra-
phy and Intra-aortic balloon pump (IABP) were actively used and specialized team approach
was performed in every case. Mechanical ventilator was applied as minimal as possible and
lung protective manner.

RESULTS. Mean ICU and hospital stay time of survivors was 16 ± 8.5 day and
75 ± 34.2 days, respectively. p-ECLS weaning rate and survival rate were 55.4%(61 pts) and
31.8%(35 pts), respectively. Mean p-ECLS time was 5.5 ± 4.3 days (1–28 days). There were
no statistical differences between survivors and non-survivors in terms of insertion place
(Angio room vs. ICU), preoperative diagnosis, gender. Survival rate was higher in medical
disease group (Group B). Multivariate analysis showed the risk factors for mortality were
different between the two groups in term of anticoagulation.

CONCLUSIONS. p-ECLS showed improved survival rate than conventional CPCR in our
study. However, different management strategy in term of ACT control should be applied for
improving clinical outcomes. Even though 31.8% of patients were survived, their hospital stay
time was extremely long and quite a number of patients were dead even if they weaned from
p-ECLS because of other morbidity. Thorough care should be warranted in ICU.
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LOW FLOW EXTRACORPOREAL MEMBRANE OXYGENATION (LF-ECMO)
FOR ACUTE HYPOXEMIC RESPIRATORY FAILURE (AHRF): 10 YEARS CASE–
SERIES ANALYSIS

S. Isgrò1, M. Bombino2, A. Zanella1, M. Milan1, C. Sala2, G. Foti2, N. Patroniti1,2,
R. Fumagalli1,2, A. Pesenti1,2

1University of Milano-Bicocca, Departmement of Experimental Medicine, Monza, Italy, 2San
Gerardo Hospital, Perioperative Medicine and Intensive Care Department, Monza, Italy

INTRODUCTION. in spite of the huge efforts spent over the last years, conventional
treatment of acute hypoxemic respiratory failure (AHRF) is often inadequate and alternative
procedures must be instituted. ICUs skillful in extracorporeal membrane oxygenation
(ECMO), as recently shown [1], may improve survival of these patients. Since 1989 we
developed a treatment algorithm for AHRF which encomprises: (1) low flow venous-venous
ECMO (LF-ECMO) consisting in a relatively low initial blood flow (BF, 2–2.5 L/min) to
maximize extracorporeal CO2 removal while providing partial oxygenation (if needed, BF can
be increased up to 4.5–5 l/min to keep arterial pO2 above 45 mmHg); (2) femoral-femoral
percutaneous cannulation with 21–25 Fr cannulas to allow free movements of the neck and
increase patient’s tolerance; (3) early institution of spontaneous assisted ventilation (SB) and
weaning from sedation and mechanical ventilation (MV) while on ECMO.

OBJECTIVES. to review our last 10 years LF-ECMO activity.

METHODS. study period was January 2000–2010. LF-ECMO entry criteria were: potentially
reversible acute hypoxemic respiratory failure, LIS C3, no evidence of intracranial bleeding
and no absolute contra-indications to heparinization. ECMO was performed with different
type of heparin coated hollow-fiber artificial lungs.

RESULTS. we treated 31 patients (mean ± SD, 37 ± 18.5 years old, 68% males, BMI
27 ± 6, SOFA 7.5 ± 3, OI 38 ± 14). 48% of these patients were placed on ECMO at other
hospitals and transported to our ICU by a dedicated ECMO team. Ventilation days before
ECMO were 12 ± 16 (range 1–69). Before ECMO Vt/kg was 6 ± 1.5 and RR was 33 ± 12:
after ECMO beginning Vt/kg was unchanged while RR decreased to 11 ± 4 (p \ 0.01).
ECMO was set at BF 2.5 ± 1 L/min, GF 3.3 ± 1.5 L/min, FiO2 0.98 ± 0.1. ECMO was
performed for 26 ± 28 days (range 2–139). Switch to SB occurred after 7.5 ± 6 days while
ICU length of stay was 41 ± 36 days (range 2–154). No differences on outcome were found
for all the investigated variables. 18 patients (58%) survived the ICU: in this group 14
(77.2%) were weaned from ECMO while on SB. Before decannulation, clinical data were:
FiO2 0.48 ± 0.1, P/F 232 ± 54, Vt/Kg 7.3 ± 2.6, mean airway pressure 17 ± 4 cmH2O,
PEEP 12 ± 4 cmH2O. OI was 8 ± 3, while SOFA was 3.5 ± 1.8.

CONCLUSIONS. Use of venous-venous femoral LF-ECMO approach allows effective
application of protective ventilatory strategy, adequate gas exchange, early institution of SB
and good patient’s tolerance while still on ECMO. Outcome was comparable to that reported
by other institutions employing a more conventional approach (maximized BF 4–5 l/min,
bigger drainage cannulas).

REFERENCE. Peek GJ, et al. Efficacy and economic assessment of conventional ventilatory
support versus extracorporeal membrane oxygenation for severe adult respiratory failure
(CESAR): a multicentre randomised controlled trial. Lancet 2009; 374: 1351–63
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POSITION DURING MECHANICAL VENTILATION
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INTRODUCTION. Ventilating patients with acute lung injury (ALI) in supine position
potentially leads to an impaired pulmonary gas exchange. Prone position (PP) is an attractive
means to improve ventilation-perfusion (V/Q) ratio [1,2] but has several contraindications and
showed no improvement in survival so far [3]. Another therapeutical option is an upright
position, which is easy to perform and has theoretical advantages over PP: the upward shift of
the abdominal compartment is less pronounced, thus increasing thoracoabdominal compliance
[2].4 However, to date regimes of an upright position did not tilt patients more than 45� [4].4

OBJECTIVES. We hypothesised that a 60� standing position (SP) during mechanical ven-
tilation may improve respiratory function. Furthermore, we aimed to determine the feasibility
of a SP for 2 h during mechanical ventilation.

METHODS. We studied 30 adult patients, receiving mechanical ventilation for more than
48 h in the intensive care unit of an university hospital. After recording baseline data, patients
were placed in a 60� SP with the body entirely straight. Further data sets were recorded during
2 h in SP, and after patients position was readjusted to supine position.

RESULTS. Functional residual capacity (FRC) increased immediately after reaching SP
(p \ 0.001) and remained elevated after repositioning to supine position. PaO2/FiO2 ratio and
compliance decreased initially during SP, but increased (p \ 0.05) after patients were
retransferred to supine position. Haemodynamic variables remained stable under a moderate
increase of doses of catecholamines during the study period.

CONCLUSIONS. Changes in respiratory function during SP are probably explained by a
downward shift of the diaphragm due to gravitational forces2 leading to an increased FRC but
not altering V/Q ratio as demonstrated by the paO2/FiO2 ratio. After reaching the initial
supine position the opening of the lung proved by the elevated FRC is the predominant effect
now associated with an increase in oxygenation as reflected by the paO2/FiO2 ratio due to an
optimised V/Q ratio. Our results are confirmed in a subgroup analysis for 9 patients meeting
ALI criteria. Ventilating patients in SP may be a new therapeutical approach to improve
respiratory function in patients with ALI.

REFERENCE(S). 1. Webster NR. Ventilation in the prone position. Lancet 1997;
349:1638–9.
2. Pelosi P, Brazzi L, Gattinoni L. Prone position in acute respiratory distress syndrome. Eur

Respir J 2002; 20:1017–28.
3. Gattinoni L, Tognoni G, Pesenti A, et al. Effect of prone positioning on the survival of

patients with acute respiratory failure. N Engl J Med 2001; 345:568–73.
4. Hoste EA, Roosens CD, Bracke S, et al. Acute effects of upright position on gas exchange

in patients with acute respiratory distress syndrome. J Intensive Care Med 2005; 20:43–9.
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EFFECT OF INTRAVENOUS N-ACETYLCYSTEINE IN ACUTE RESPIRATORY
DISTRESS SYNDROME: A SYSTEMATIC REVIEW AND META-ANALYSIS
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INTRODUCTION. Oxidative stress plays an important role in the development of acute respi-
ratory distress syndrome (ARDS) (1). There are several clinical trials investigating the efficacy of the
free radical scavenger N-acetylcysteine (NAC) in ARDS, but its advantage remains uncertain.

OBJECTIVES. Critically appraise and summarize all randomized clinical trials involving
intravenous NAC administration in adult patients suffering from ARDS.

METHODS. We included trials involving participants with ARDS according to the Amer-
ican-European Consensus Conference Criteria (2) regardless of the underlying cause, and
where one of the groups was treated with intravenous N-acetylcysteine in bolus intravenous
doses or as continuous infusion, or combination of the two, and the other group was given
placebo or standard treatment. The following databases were searched: Cochrane Central
Register of Clinical Trials (CENTRAL) (The Cochrane Library); MEDLINE (January 1950 to
March 2010); EMBASE (January 1980 to March 2010); CINAHL (1982 to March 2010); the
NHS Trusts Clinical Trials Register and Current Controlled Trials (http://www.controlled-
trials.com); LILAC; KoreaMED; MEDCARIB; INDMED; PANTELEIMON; Ingenta; ISI
Web of Knowledge and the National Trials Register to identify all relevant randomized
controlled trials available for review.

RESULTS. 15 fully published studies (including 583 patients) met the study inclusion criteria. 12
out of the 15 studies reported mortality. Using the longest reported follow-up data mortality was
similar in the NAC group: 97/244 (37.75%) and in the placebo group: 92/258 (35.65%) (RR 1.12
95% CI 0.90–1.40). Neither had NAC any significant effect on length of stay or duration of
mechanical ventilation. Excluding those studies with high risk of bias, did not affect risk of
mortality (RR 1.25, 95% CI 0.99 to 1.59 Analysis 1.4).Early NAC treatment did not affect
outcome, however late administration of NAC (after 24 h of initial presentation of symptoms) was
associated with increased mortality (RR 1.38, 95% CI 1.05 to 1.81, 285 patients, 7 trials).

CONCLUSIONS. The main finding of this meta-analysis is that intravenous NAC is inef-
fective in reducing mortality, length of stay or duration of mechanical ventilation in ARDS.
We also found that late administration of NAC may be associated with adverse outcome. The
mechanism of this potentially deleterious effect remains unclear, but dosing and timing of
NAC appear to be critical issues.

REFERENCE(S). 1. Tasaka S et al: Antioxid Redox Signal. 2008;10:739–53.
2. Bernard GR et al: Am J Respir Crit Care Med. 1994;149:818–24.
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C (RAPC) FOR ACUTE RESPIRATORY DISTRESS SYNDROME AND SEPTIC
SHOCK
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INTRODUCTION. Septic shock in patients with Acute Respiratory Distress Syndrome
(ARDS) is associated with high mortality rate. Patients with septic shock and severe ARDS
may benefit from administration of recombinant human activated protein C (rAPC). Recently,
the CESAR study underlines the potential benefits of Extracorporeal Membrane Oxygenation
(ECMO) use in patients with ARDS.

OBJECTIVES. However, it is known that rAPC administration can increase the risk of bleeding,
primarily during concomitant anticoagulant administration. Here we show our experience of two
ARDS-patients with septic shock treated with veno-venous ECMO and rAPC.

METHODS. Between January and February 2010, 2 patients have been treated with combined use
of ECMO and rAPC (Xigris�, Eli Lilly, US) at the Intensive Care Unit of Emergency Department of
a tertiary referral centre for ARDS (Careggi Teaching Hospital, Florence, IT). Veno-venous ECMO
positioning was achieved percutaneously trough Seldinger technique and ECMO high-flow tech-
nique (up to 6 l/min) was initially established according to patient’s requirement. ECMO device is a
Rotaflow Maquet Centrifugal Pump with a Quadrox-D oxygenator (Maquet, Rastatt, Germany) and
biocoated circuits. rAPC administration was started within 24 h after onset of sepsis and dosage
regimen was performed at 24 lg/kg of body weight per hour as a continuous infusion over a period
of 96 h. Heparin infusion was set at a maximum of 15 UI/kg/day, as recommended by Producer.
Coagulation status was bedside controlled by bedside activated partial thromboplastin time (aPTT)
with Hemocron (Hemochron Jr. Sign. plus, ITC Europe, Milan, IT) every 2 h, and heparin infusion
titrated according to maintain aPTT between 50 and 60 s.

RESULTS. Demographic and clinical characteristics of patients are represented in Table 1.

TABLE 1 PATIENTS CLINICAL FEATURES
Patient 1 Patient 2

Age (years)/sex 45/M 41/M
SAPS II at admission 47 60
Septic shock etiology MRSA pneumonia Bacterial pneumonia,

not isolated germ
ECMO duration (h) 432 360
IABP No Yes
Days on ventilator 48 46
ICU LOS (days) 83 62
ICU outcome Discharged Discharged

ECMO was positioned after 49 h after rAPC initiation in patient 1, whereas rAPC initiation
succeeded ECMO start after 16 h in patient 2. Total ECMO hours were 396, days on ven-
tilator were 47 and both were discharged from our ICU after 72.5 days. During combined
treatment, local bleeding from ECMO cannulae insertion site was observed in one case: blood
loss was easily controlled with local care and no red blood cells transfusions were needed.

CONCLUSIONS. In our case series, the use of ECMO and APC resulted feasible and safe.
A strict bedside control of coagulation status permitted to titrate heparin infusion avoiding
hemorrhages.
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DO OR DO NOT EXTUBATE A PATIENT ON EXTRACORPOREAL LIFE
SUPPORT

F. Schreiner1, L. Otterspoor2, J. Kesecioglu1, D. Van Dijk1

1University Medical Center Utrecht, Utrecht, The Netherlands, 2University Medical Center
Utrecht, Intensive Care Unit, Utrecht, The The Netherlands

INTRODUCTION. Extracorporeal life support (ECLS) is increasingly used for adults with
cardiovascular or respiratory collapse. Patients on ECLS typically remain intubated and
sedated. We report a patient with circulatory failure who was extubated while on full ECLS.

OBJECTIVE. To evaluate if extubation during ECLS is harmful or beneficial.

CASE. A 28-year-old woman was admitted to our intensive care unit (ICU) after removal of a
left ventricular assist device. This device was implanted as bridge to recovery for postpartum
cardiomyopathy and ventricular function seemed to have recovered sufficiently. However,
shortly after ICU admittance she developed massive left and right ventricular failure.
Therefore a centrally cannulated veno-arterial ECLS (Maquet Permanent Life Support) was
implanted as a bridge to transplant. Four days later she was extubated while on full ECLS
support, in order to reduce the risk of ventilator associated pneumonia. While on ECLS, the
patient was mobilized, practiced with an ergometer and chatted with her family. Three days
later the patient underwent cardiac transplantation. The postoperative period was character-
ized by temporary pulmonary failure, due to the combination of lung edema and atelectasis.
Eventually she made a full recovery.

DISCUSSION. ECLS provides a valuable means as bridge to transplantation, bridge to bridge
or bridge to recovery. With the increasing use of ECLS for circulatory failure, debate about the
necessity of mechanical ventilation during this treatment ensues. ECLS is usually applied under
deep sedation and controlled mechanical ventilation. Discontinuation of sedation possibly pre-
vents intensive care acquired weakness. Extubation during ECLS may provide better pulmonary
perfusion due to negative intra-thoracic pressure. Furthermore, the awake and extubated patient is
able to mobilize and exercise which may reduce the risk of atelectasis and ventilator associated
pneumonia. Our patient however developed pulmonary edema and atelectasis after discontinua-
tion of ECLS. The edema was probably a consequence of reperfusion injury, due to severely
decreased pulmonary flow while on ECLS. An absent ventilatory drive while on ECLS may have
led to hypoventilation while the patient was extubated, resulting in atelectasis. An extensive
Medline search resulted in one other case report describing an extubated patient on ECLS.1

Intermittent non-invasive positive pressure ventilation was used to prevent atelectasis, but the
patient developed pneumonia after 30 days of ECLS. Our patient was successfully extubated
while on ECLS. However, we conclude that there is insufficient evidence to recommend or oppose
extubation of patients on ECLS for circulatory failure.

REFERENCE(S). 1. Camboni D, Philipp A, Hirt S, Schmid C. Possibilities and limitations
of a miniaturized long-term extracorporeal life support system as bridge to transplantation in a
case with biventricular heart failure. Interact Cardiovasc Thorac Surg. 2009;8:168–70
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EXTRACORPOREAL OXYGENATION (ECMO) RESCUE IN THE TREATMENT
OF SEVERE ARDS WITH A REFRACTORY HYPOXEMIA

E. Zogheib1, A. Piccardo2, P. Guinot1, C. Buchalet1, S. Petiot1, M. Moubarak1, V. Hubert1,

P. Besserve1, A. Benamar1, J. Monconduit3, T. Caus2, H. Dupont1

1University Hospital, Anesthesiology and Intensive Care Department, Amiens, France,
2University Hospital, Cardiac Surgery Department, Amiens, France, 3University Hospital,
Pneumology Department, Amiens, France

INTRODUCTION. Severe ARDS and refractory hypoxemia were defined with a PaO2/
fraction of inspired oxygen (FiO2) ratio of B100, or uncompensated hypercapnea with a pH of
\7.20 despite receiving optimal conventional treatment. The ECMO can be used as a rescue
treatment in these case.

OBJECTIVES. Evaluation of severe ARDS treated with extracorporeal oxygenation
(ECMO). All these ARDS were due to bacterial pneumonia or H1N1 influenza.

METHODS. Over the last year (December 2009–January 2010), the recourse to extracor-
poreal oxygenation (ECMO) was used in ten patients with severe ARDS and severe
hypoxemia. Two groups were defined: bacterial pneumonia with ARDS (BP group, n = 5),
and H1N1 influenza with ARDS (H1N1 group, n = 5). All ECMOs were implanted at the
bedside to facilitate intra-hospital or inter-hospital transfer, because of severe hypoxemia or
hemodynamic instability making impossible patient mobilization before ECMO.

RESULTS. All patients in the ARDS BP group were male. There was three female and two
male in the ARDS H1N1 group. The median [range] age was 54 years old [18–57] (BP)
versus 21 [28–45] (H1N1), p = 0.11. The most common associated comorbidity in the group
H1N1 was obesity (30 kg/m2 [25–41] vs. 26 [17–30], p = 0.07). The time between the onset
of respiratory symptoms and implantation of ECMO were longer in the BP group (12 days
[6–36] vs. 1 [1–13], p = 0.06). When comparing BP and H1N1 groups, duration of ECMO
(14 days [6–30] vs. 20 [10–41], p = 0.84), duration of mechanical ventilation (66 days
[36–77] vs. 42 [15–75], p = 0.4), ICU length of stay (77 days [38–92] vs. 48 [21–94],
p = 0.6) and duration of hospitalisation (91 days [38–112] vs. 56 [29–113], p = 0.46) were
similar. In the BP group, 60% survived to hospital discharge (1 patient died on ECMO,
1 patient died after discharge from ICU). All patients of the H1N1 group survived to hos-
pitalization. All survivors of both groups were in good health condition upon leaving the
hospital.

CONCLUSIONS. Given these good results, and despite long periods of mechanical venti-
lation, ICU duration and hospital length of stay, the standard respiratory ECMO support
should be discussed again in the algorithm treatment of ARDS with refractory hypoxemia.

REFERENCE(S). 1. Efficacy and economic assessment of conventional ventilatory support
versus extracorporeal membrane oxygenation for severe adult respiratory failure (CESAR): a
multicentre randomised controlled trial. Giles J Peek and al, September 16, 2009.
10.1016/S0140-6736(09)61069-2.
2. Review of ECMO (Extra Corporeal Membrane Oxygenation) Support in Critically Ill

Adult Patients. Silvana F. Marasco and al. Heart, Lung and Circulation 2008;17S:S41–
S4.
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INTER HOSPITAL TRANSPORTATION ON EXTRACORPOREAL MEMBRANE
OXYGENATION (ECMO): THE EXPERIENCE OF THE ECMO CENTRE KARO-
LINSKA, SWEDEN

B. Holzgraefe1, H. Kalzén1, M. Broomé1, B. Frenckner2, K. Palmér1

1Karolinska University Hospital, Ecmo Centre Karolinska, Stockholm, Sweden, 2Karolinska
University Hospital, Paediatric Surgery, Stockholm, Sweden

INTRODUCTION. For patients suffering from the most severe respiratory or circulatory
failure ECMO can be a lifesaving procedure. ECMO is only provided by specialized centres
and therefore the patients often need to be transferred for treatment, sometimes over long
distances. Conventional transportation may be associated with fatal complications like
cerebral hypoxia or death. An ECMO transportation service was therefore established in 1996.

OBJECTIVES. To update and reevaluate our recently published experiences from trans-
portation of patients on ECMO and their outcome.

METHODS. Data of all patients who were transported on ECMO since this service was
started in 1996 were retrospectively analysed.

RESULTS. Between 1987 and December 2009 547 patients (226 neonatal, 135 paediatric,
186 adult) were treated with ECMO at the ECMO Centre Karolinska. Since 1996 we per-
formed 272 transports on ECMO. 220 patients (86 neonates, 41 paediatrics, 93 adults) were
transported to Karolinska on a total of 236 occasions (5 neonates and 11 adults twice).
Another 36 patients were directly transported from the referring hospital to another ECMO
unit due to unavailability of beds at our department. The transports were performed either
with ambulance (91), helicopter (34) or fixed wing air craft (147). One patient died during the
transport because of circulatory arrest. No other obvious medical complication occurred. 55
transports were international. Survival of transported patients to discharge from our unit was
91% in the neonatal, 76% in the paediatric and 67% in the adult population.

CONCLUSIONS. During the last 15 years we transported 256 patients on ECMO. When
performed by an experienced team the transportation of patients on ECMO is a safe proce-
dure. It decreases, in our opinion, the likelihood for fatal complications compared to
conventional transports in this subgroup of severly sick patients. Therefore ECMO centres
should provide a dedicated transportation service.

REFERENCE(S). 1. UK Collaborative Trial Group, Lancet, 1996
2. Peek GJ et al, Lancet, 2009
3. Lindén V et al, Intensive Care Medicine, 2001
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EXTRACORPORAL MEMBRANE OXYGENATION WITH A TARGET-PTT OF 35
SEC

S. Kreyer1, T. Muders1, U. Günther1, S. Alioschat1, H. Lüpschen1, C. Putensen1, H. Wrigge1

1University of Bonn, Dpt. of Anesthesiology and Intensive Care Medicine, Bonn, Germany

INTRODUCTION. In patients with acute lung injury and severe hypoxemia the Extra-
Corporporal Membrane Oxygenation (ECMO) can be used as rescue therapy. Despite the use
of extracorporeal circuits with heparin coating, manufacturers still suggest therapeutic anti-
coagulation (AC) e.g. with Heparin achieving a target-PTT of 50–60 s to avoid thrombosis.
This target-PTT can be associated with adverse effects such as bleeding or intracranial
hemorrhage.

OBJECTIVES. We hypothesized, that ECMO-therapy with heparin-coated circuits can be
safely used at low-dose AC with a target-PTT of 35 s.

METHODS. In this retrospective study, we examined 47 patients from 01/2003 until October
2009 treated with ECMO (rotation pump: Bio-Pump, Medtronic, Minneapolis, MN, USA and
since 2007 Levitronix� CentriMag�, Waltham, Massachusetts, USA and Jostra-Maquet,
Qadrox Oxygenator with BiolineTM coating, Rastatt, Germany). Analyzes included coagu-
lation samples, transfusion requirements, change of ECMO circuit during treatment and
adverse effects like bleeding or thrombosis.

RESULTS. Data sets of 44 patients of 47 consecutive patients treated with ECMO were
complete and included into analyses. We had no clinical or radiological evidence for
thrombosis or clotting within ECMO-circuit with a target-PTT of 35 s. One patient with
systemic aspergillosis died because of intracranial hemorrhage. One ECMO circuit had to be
replaced due to insufficient oxygenator function after 10 days. Further data are presented in
Tables 1 and 2.

TABLE 1
Median Range Standard value

Heparin (IE/h) 400 1,600
aPTT (s) 37.1 79.8 25–36
D-dimer-FSP (lg/ml) 4.6 26.3 0–0.49
Fibrinogen (mg/dl) 326 820 177–376
AT-Activity (%) 74 102 85–130
red blood cell (units per day) 1 24

TABLE 2
Median Range

Patient on ECMO (h) 146.5 541
Age (years) 42.5 68
ICU-Mortality 38% N = 18
ECMO-Mode Veno-venous: 40 Veno-arterial: 7
Days on ICU 27 70

CONCLUSIONS. In this retrospective analysis of 44 patients who underwent ECMO-
treatment, AC with low-dose heparin (target-PTT of 35 s) was safe and without any obser-
vation of macroscopic thrombosis or clotting within the circuit. Transfusion requirements and
intracranial hemorrhage were low as compared with previous reports [1,2]. Therefore our data
suggest that it is possible and safe using ECMO-therapy with low-dose Heparin.

REFERENCE(S). 1. Kasirajan et al; Eur J Cardiothorac Surg 1999;15:508–514
2. Ang et al;Vox Sanguinis (2009) 96, 34–43

GRANT ACKNOWLEDGMENT. Levitronix� Waltham, Massachusetts, USA.
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A TEAM FOR INTER-HOSPITAL ECMO IMPLANTATION AND TRANSPORT OF
PATIENTS WITH SEVERE RESPIRATORY FAILURE

M. Belliato1, F. Mojoli1, M. Zanierato1, S. Mongodi1, C. Pellegrini1, M. Raimondi1,
A. Degani1, A. Braschi1, M. Viganò1, P. Monti1, M. Bosio1, G.A. Iotti1

1Fondazione IRCCS Policlinico S. Matteo, Pavia, Italy

INTRODUCTION. In response to H1N1 pandemy, Italy and Lombardy created a national
and a regional ICU network, respectively, for treatment of ARDS patients. Our hospital
Policlinico San Matteo of Pavia participated with a team for inter-hospital ECMO implan-
tation and subsequent patient transport.

OBJECTIVES. Description of the Pavia ECMO team and activity analysis.

METHODS. Our team is composed by a cardiac surgeon, two intensivists, a perfusionist, an
ICU nurse, two emergency rescue technicians and a driver. All necessary aids for implan-
tation and intensive care are ranged in three trolleys and three transport bags. Equipments are
firmly mounted on a two-level steel bridge connected to a spinal board. A portable ultra-
sonograph is also available. The ECMO team was alerted by the national call center. Each
mission used two ambulances, and in one case the ambulances were embarked on a Hercules
C130 J.

RESULTS. From 31 October to 31 December 2009, four patients were implanted and
transported, three suffering from H1N1 influenza (including a 190-kg body weight patient)
and one from acute mitral valve rupture. All patients, already mechanically ventilated with
maximal support, had veno-venous ECMO implanted by femoro-femoral percutaneous can-
nulation. The median mission duration was of 7.25 h (range 6–17 h). All patients were
transported to our ICU, where the median ECMO duration was of 8 days (range 6–10 days).
No major managing issue occurred during the ECMO missions, and patient hospital survival
was of 100%.

CONCLUSIONS. A multispecialist team with good knowledge of ECMO can provide an
effective support in severe respiratory failure, with ECMO implantation in peripheral hos-
pitals and subsequent patient transport, thus realizing a fast and safe continuum between
phone call activation and admittance to the reference center.

1088
RIGHT VENTRICULAR FAILURE IN PATIENTS ON V-V ECMO FOR SEVERE
ARDS: IS CONVERSION TO V–A ECMO BENEFICIAL?

H. Kalzen1, B. Holzgraefe1, K. Palmer1, B. Frenckner1

1ECMO Center, Astrid Lingrens Childrens Hospital, Karolinska University Hospital, Stock-
holm, Sweden

INTRODUCTION. When patients with sever respiratory failure are treated with V-V ECMO
the right heart sometimes fails. This is a serious complication with a high mortality. In our
unit these patients have been converted to V-A ECMO, although it is not fully agreed upon in
the ECMO community due to previously depressing results.

OBJECTIVES. To evaluate the results of conversion to V–A from V–V ECMO in case of
right heart failure.

METHODS. Retrospective analyses of all patients with severe respiratory failure, treated
between 1987 and 2009 at the Karolinska ECMO centre. Patients who were converted to V–A
ECMO due to right ventricular failure were evaluated.

RESULTS. A total of 214 patients (78 adults, 57 peadiatric, 79 neonatal) were treated on V-V
ECMO for severe respiratory failure. Of them 50 (33 adults, 9 peadiatric, 8 neonatal) needed
conversion to V-A ECMO due to right ventricular heart failure demonstrated clinically by
multiorgan failure and verified by ECHO cardiography. The survival after conversion to V-A
ECMO was 10/33 (30%) in the adult age group, 7/9 (78%) in the peadiatric age group and 2/8
(25%) among the neonates.

CONCLUSIONS. Given the high risk of fatality if not treated, conversion to V-A from V-V
ECMO should be considered when the right ventricle fails. Patients on V-V ECMO with right
ventricle heart failure have very bad prognosis. It is concluded from the present results that
conversion to V–A ECMO can save some of these patients.

Cardiac surgery and regional hemodynamics: 1089–
1102
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RELATION OF TRICUSPID ANNULAR DISPLACEMENT AND TISSUE DOPPLER
IMAGING VELOCITIES WITH PULMONARY HYPERTENSION AND LENGTH
OF THE WEANING PROCESS IN MECHANICALLY VENTILATED PATIENTS
WITH ACUTE HEART FAILURE

V. Papaioannou1, D. Stakos2, G. Kouliatsis1, I. Pneumatikos1

1Democritus University of Thrace, Intensive Care Unit, Alexandroupolis, Greece,
2Democritus University of Thrace, Department of Cardiology, Alexandroupolis, Greece

INTRODUCTION. Recently, numerous studies have documented that tricuspid annular
plane systolic excursion (TAPSE) is linearly related to right ejection fraction in different clinical
scenarios. Moreover, tissue Doppler imaging (TDI) techniques that measure velocities of cardiac
tissue have been studied for the assessment of left ventricular diastolic function in the Intensive
Care Unit (ICU), whereas only a limited number of researchers have investigated their diagnostic
accuracy on right ventricular (RV) dysfunction, in different clinical settings.

OBJECTIVES. To test whether TAPSE and right ventricular systolic (Sm) and diastolic (Em
and Am) tissue Doppler imaging velocities are related with pulmonary artery systolic pressure
(PASP) and length of the weaning process in mechanically ventilated patients with acute heart
failure (AHF).

METHODS. RV fractional area change (RVFAC), left ventricular ejection fraction (LVEF),
PASP, TAPSE, Sm, Em, Am RV TDI velocities, early diastolic mitral E wave and E0

maximal TDI velocities of the mitral annulus at the lateral wall were obtained at admission by
Doppler echocardiography in a cohort of 32 patients with AHF, presented with pulmonary
oedema, who required positive-pressure ventilation for more than 48 h in the Intensive Care
Unit (ICU). Echo-derived measures were compared between patients with and without pul-
monary hypertension, whereas their association with duration of mechanical ventilation and
length of the weaning process was tested with multivariate linear and logistic regression
analysis.

RESULTS. Patients with pulmonary hypertension (PASP C35 mmHg, n = 22) had
de-creased TAPSE (15.69 ± 1.73 vs. 21.96 ± 1.92 mm), Sm (9.40 ± 1.21 vs.
12.96 ± 1.35 cm/s) and Em/Am ratio (1.54 ± 0.96 vs. 3.04 ± 0.29, p \ 0.001 for all compar-
isons) and increased E/E0 ratio (10.8 ± 1.21 vs. 7.6 ± 0.54, p \ 0.001) compared with subjects
with normal PASP (n = 10). These variables were negatively associated with duration of
mechanical ventilation (R2 = 0.55, beta slope = -0.89 for TAPSE, R2 = 0.52, beta = -0.57
for Sm, R2 = 0.45, beta = -0.27 for Em/Am, p \ 0.001) and were proven to successfully dis-
criminate patients with (n = 12) and without (n = 20) prolonged weaning ([7 days of weaning
after the first spontaneous breathing trial failure, p \ 0.001 for all comparisons).

CONCLUSIONS. We suggest that in critically ill patients with AHF presented with pul-
monary oedema, low TAPSE and RV TDI velocities upon admission are associated with
pulmonary hypertension and prolonged length of the weaning process.

REFERENCE(S). 1. Lamia B, Teboul JL, Monnet X, et al: Relationship between the tri-
cuspid annular systolic excursion and right and left ventricular function in critically ill
patients. Intensive Care Med 2007; 33: 2143–2149.
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CEREBRAL HEMODYNAMICS IN THE EARLY POSTOPERATIVE COURSE OF
CARDIAC SURGERY. ROLE OF TRANSCRANIAL DOPPLER

M. Ibarz1, J. Ruiz1, S. Sauleda2, E. González1, R. Corcuera1, C. Molina3

1H.U. Sagrado Corazón, Intensive Care Unit, Barcelona, Spain, 2H.U. Valle Hebrón,
CIBEREHD, Barcelona, Spain, 3H.U. Valle Hebrón, Neurology, Barcelona, Spain

INTRODUCTION. Neurologic complications (NC) represent the second commonest cause
of postoperative morbidity and mortality after cardiovascular surgery (CVS). Precise patho-
genesis is often uncertain. Transcranial Doppler ultrasonography (TCD) is an easy,
reproducible and non-invasive tool to evaluate middle cerebral artery (MCA) blood flow and
might be useful in the neurological monitoring of patients undergoing CVS.

OBJECTIVES. The aim of the study was to study changes in cerebral blood flow (CBF), as
determined by TCD, during the early postoperative course of CVS and to correlate such
changes with post-operative NC.

METHODS. We studied 72 patients undergoing extracorporeal circulation CVS (coronary
by-pass, valve replacement or both) between March 2007 and March 2008. CBF was assessed
by measuring bilateral MCA flow velocities by TCD before and 10, 24 and 48 h after CVS.
Changes C20% between consecutive TCD results were considered significant. Demographic
and clinical variables, co morbidities, Euroscore, SOFA, type and duration of surgery and
type and severity of NC were also recorded. Patients were assigned to 3 groups according to
CBF changes from baseline: A) Changes B20%; B) CBF increases C20%, C) CBF decreases
C20%. NC were classified as major (stroke, TIA and coma) and minor (delirium, encepha-
lopathy, transient cognitive impairment). We used descriptive statistics and inference by V2,
ANOVA and Pearson’s correlation.

RESULTS. Of the 72 patients, 20 were excluded (2 early post-operative death and 18 due to
technical difficulties or incomplete TCD recordings). Of 52 evaluable patients, 17 (33%) had
no CBF changes (group A), 12 (22%) had increases C20% (group B) and 23 (45%) had
decreases C20% after CVS (group C). A positive correlation was found between CBF
changes and duration of circulatory arrest (p \ 0.02), maximum SOFA score (p \ 0.001),
respiratory dysfunction (p \ 0.016) and duration of mechanical ventilation (p \ 0.001).
Neurological complications occurred in 16 patients (31%), of which 4 (25%) were major and
12 were minor (75%). 11 patients had a hyperemic response persisting[24 h, of whom 2 had
major (TIA) and 4 minor NC.

CONCLUSIONS. Most CVS patients have CBF changes in the first hours post surgery.
Bilateral symmetric CBF decreases are transient and do not seem to correlate with NC
incidence. In contrast, bilateral increase CBF C20%, are associated with NC in * 50% of
cases. There is a positive correlation between circulatory arrest time and worst SOFA at entry
and significant changes in CBF. Variations in CBF, rather than absolute values, seem to reflect
cerebral hemodynamic events with potential clinical relevance.

REFERENCES. Sloan MA et al Assessment: Transcranial Doppler Ultrasonography report
of the therapeutics and technology Assessment Subcommittee of the American Academy of
Neurology. Neurology 2004;62:1468–1481; Arrowsmith JE Central nervous system compli-
cations of cardiac surgery. Br J Anaesth 2000;84:378–93
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B-TYPE NATRIURETIC PEPTIDE IS AN INDEPENDENT PREDICTOR OF MOR-
TALITY IN NON-CARDIAC CRITICALLY ILL PATIENTS

K. Núñez1, J. Baldirà1, A.J. Betbesé1, P. Vera1, L. Zapata1

1Hospital de la Santa Creu i Sant Pau, Intensive Care Unit, Barcelona, Spain

OBJECTIVES. To determine if plasma concentrations of B-type natriuretic peptide (BNP)
on admission predict mortality in non cardiologic ICU patients.

METHODS. We performed a prospective study in a medical-surgical ICU of an university
hospital. Patients admitted due to heart failure, acute coronary syndrome and cardiac surgery
were excluded. Plasma BNP concentrations, demographic data, SAPS II and APACHE II,
SOFA, laboratory data, and physiological variables were collected at admission.

RESULTS. We included 55 patients (26 women) with a mean age of 57.1 ± 18.7 years,
SAPS II 46.6 ± 16.1, APACHE II 17.2 ± 8, SOFA 6.9 ± 3. Patients who died (n = 13) had
higher plasma concentrations of BNP 304 pg/mL [interquartile range (IQR) 113–1490] vs.
115 pg/mL (IQR 21–353) p = 0.02, SAPS II 56 ± 13 versus 36 ± 14 p \ 0.001; APACHE
II 25 ± 9 versus 15 ± 6 p \ 0.001; and SOFA 9 ± 3 versus 6 ± 3 p = 0.02. No significant
differences regarding age, gender and other physiological variables collected at admission
were shown. The area under the ROC curve for predicting mortality in ICU was 0.74 for BNP
(95% CI 0.58–0.9, p = 0.016). The cutoff of BNP on admission that best predicted mortality
in ICU was 231 pg/mL with a sensitivity of 73% and a specificity of 58%. The multivariate
analysis revealed that APACHE II [odds ratio (OR) 1.21, p = 0.007] and BNP (OR 1.01,
p = 0.005) were independent predictors of mortality in ICU.

CONCLUSIONS. In non-cardiac ICU patients plasma BNP concentrations are frequently
elevated and are independent predictors of mortality in ICU.

1092
INTRAARTERIAL LOCAL THROMBOLYSIS IMPROVES RIGHT VENTRICULAR
DYSFUNCTION AFTER PULMONARY EMBOLISM

S. Alcántara Carmona1, M. Pérez Redondo1, L. Martı́nez Álvarez1, G. Vázquez Grande1,

B. Balandı́n Moreno1, M. Valdivia de la Fuente1, H. Villanueva Fernández1, A. Ortega

López1

1Hospital Universitario Puerta de Hierro, Majadahonda, Spain

OBJECTIVE. Management of pulmonary embolism (PE) with right ventricular (RV) dys-
function and haemodynamic stability is controversial. The aim of our study is to evaluate the
effectiveness of local thrombolysis (LT) in a group of these patients and its impact on RV
function.

METHOD. Prospective study. Inclusion criteria: (1) haemodynamic stability (systolic arterial
pressure[90 mmHg); (2) PE proven by helical CTA; (3) RV dysfunction defined by at least
one of the following echocardiographic (ECO) parameters: subjective alteration of right
ventricular contractility, RV diameter in the four chamber view [40 mm, tricuspid annular
plane systolic excursion (TAPSE) \15 mm and/or systolic pulmonary artery pressure
[30 mmHg. All patients underwent angiography (ANG) and pulmonary artery catheteriza-
tion with measurement of pulmonary pressures (PAP).LT was performed with urokinase (UK)
(bolus of 100,000–200,000 UI plus a 100,000 UI/h infusion) or tPA (10 mg bolus plus a
40 mg infusion in 4 h).Both treatments were associated to an unfractioned heparin infusion
(goal TTPA: 1.5 to 2 times control values).ICU monitoring after LT.ECO and ANG follow
ups were done in all patients. Statistical method: Paired t test. Results are shown as mean
difference between initial and final values with a confidence interval (CI) of 95%.

RESULTS. Twenty one patients. Thirteen males. Age 55 ± 20 years. Initial symptom:
dyspnea (90%).Systolic arterial pressure (SAP) on arrival: 131 ± 26 mmHg, heart rate (HR):
108 ± 21 bpm. Median Troponin I on admission: 0.3 lg/mL (range 0.05 to 6.8); median
proBNP on admission: 2004 pg/mL (range 68 to 13310).All patients had thrombus occupying
the main pulmonary artery in the CTA.ECO: 28% had severe RV dysfunction, 44% moderate,
17% mild and 11% had a normal function; RV diameter 46 ± 7 mm; TAPSE 15 ± 2 mm.
ANG: systolic PAP: 48 ± 12 mmHg; diastolic PAP: 25 ± 9 mmHg; mean PAP
35 ± 8 mmHg. Twenty patients received UK, one received tPA. Mean time of LT 53 h
(range 4–84).Mean decrease of HR after LT: 28 bpm [IC95 (19–37), p \ 0.001].Control
ANG: nineteen patients had radiological improvement (85%), four of them had a complete
resolution. Mean reduction of PAP after LT: systolic PAP: 16 mmHg [95 CI (10–22),
p \ 0.001]; diastolic PAP: 10 mmHg [95 CI (7–13), p \ 0.001] and mean PAP: 13 mmHg
[95 CI (10–15), p \ 0.001].Control ECO (1–7 days after LT): 24% had mild RV dysfunction,
the rest of them had a normal contractility of the RV; mean reduction of RV diameter:
9.7 mm [IC95 (6–13), p \ 0.001]; mean rise of TAPSE: 8.5 mm [95 CI (5–11),
p \ 0.001].Complications: LT was associated with a decrease in the levels of fibrinogen and
platelets, the lowest levels achieved were 120 mg/dL and 73,000 cel/mm3 respectively. Seven
patients had mild haematomas at the puncture site. One had hematuria that resolved after
stopping the treatment. All patients survived.

CONCLUSION. LT in this group of patients improved RV function rapidly and was asso-
ciated with mild complications.
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NIRS GUIDED HEMODYNAMIC THERAPY IN CARDIAC SURGERY PATIENT-
S:THE NIGHT STUDY

E.S. Tripodaki1, L. Vastardis2, A. Tasoulis1, A. Koliopoulou2, G. Katsarou1, N. Skampas3,

M. Argiriou2, C. Charitos2, S. Nanas1

1Evangelismos Hospital, First Critical Care Department, NKUA, Athens, Greece, 2Evange-
lismos Hospital, 2nd Department of Cardiac Surgery, Athens, Greece, 33d IKA Hospital,
Athens, Greece

INTRODUCTION. The sole monitoring of macrohemodynamic variables is not always
sufficient in the early detection of tissue hypoperfusion, especially in cardiac surgical patients
that frequently present with microcirculatory derangements. Near infrared spectroscopy
(NIRS) is an easily applicable non invasive technique that has been used to provide an
estimate of tissue oxygenation at the bed side.

OBJECTIVE. The aim of our study was to evaluate the effect on outcome of guiding
hemodynamic therapy and specifically inotrope titration in cardiac surgical patients postop-
eratively with NIRS.

METHODS. Patients operated on with cardiopulmonary bypass were assigned, after stratified
randomization (gender, Euroscore-cutoff of 6), to an Intervention (IG) and a Control Group
(CG). Postoperatively, following cardiac Intensive Care (cICU) admission, after initial
resuscitation according to cICU protocol, StO2 (%) was measured in patients of the IG in 3
muscle sites: thenar, masseter and deltoid. If it was less than 80% in 2/3 sites, dobutamine was
administered in incremental doses (2.5 lg/kg/min), with the StO2(%) measured every half
hour. The interventional period began upon cICU admission and lasted for 6 h, after which
both groups were treated according to cICU protocol. Primary outcome measured was the
oxygen consumption rate at the end of the 6 h intervention period as assessed with NIRS
vascular occlusion technique.

RESULTS. 18 patients were included in the study (8 in the intervention group and 10 in the
control group). The 2 groups did not differ statistically significantly regarding age, Euroscore,
and macrohemodynamic variables postoperatively (with the exception of CVP). Microcir-
culatory parameters upon admission to the cICU also did not differ, excluding masseter
StO2(%). The oxygen consumption rate and the reperfusion rate increased in the 6 h study
period in both groups, without differing statistically significantly between the groups at any
time point (CG oxygen consumption rate 20.1 ± 12.4 upon cICU admission and 32.8 ± 15.5
6 h later, IG 15.4 ± 6.6 and 19.7 ± 7.7 respectively) (CG reperfusion rate 297 ± 210 upon
cICU admission and 592 ± 254 6 h later and IG 201 ± 119 and 304 ± 163 respectively). As
far as outcome parameters were concerned, the 2 groups did not differ statistically signifi-
cantly in the total hours and total dose of vasopressors ± inotropes received, in the hours of
mechanical ventilation, in the duration of cICU or hospital stay, and in SOFA scores the days
following the operation.

CONCLUSION. NIRS guided titration of inotropes did not lead to a greater improvement in
the microcirculation 6 h postoperatively, or to a better outcome. The limited power of the
study prevents definite conclusions on the role of NIRS in hemodynamic therapy in cardiac
surgery patients.
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PREVALENCE OF PULMONARY EMBOLISM IN INTENSIVE CARE UNIT

C. Minet1, P.-Y. Savoye2, A. Tabah1, A. Bonadona1, Y. Dubois1, R. Hamidfar1, C. Schwebel1,

C. Ara Somohano1, C. Menez3, G. Ferretti2, J.-F. Timsit1

1Medical ICU, Michallon Teaching Hospital, Grenoble Cedex, France, 2Michallon Teaching
Hospital, Department of Radiology, Grenoble Cedex, France, 3Michallon Teaching Hospital,
Department of Medicine, Grenoble Cedex, France

INTRODUCTION. Pulmonary embolism (PE) is frequent and associated with high mor-
tality. PE prevalence is well known in general population but not in critically ill patients. Post
mortem studies have shown that PE is frequently underdiagnosed in the intensive care unit
(ICU), probably because PE symptoms are nonspecific and confounding in patients requiring
mechanical ventilation (MV).

OBJECTIVES. To estimate the prevalence of pulmonary embolism among MV patients in
ICU and its association to deep vein thrombosis (DVT).

METHODS. In a monocentric prospective observational study, we included all the patients
requiring mechanical ventilation with no previously diagnosed PE, who underwent a thoraco-
abdominal CT contrast scanner for any medical reason. We used a modified protocol for PE
diagnosis with a 64-multidetector row CT scan read by two independent radiologists. The
association with a DVT was explored by performing venous compression ultrasound of four
limbs.

RESULTS. We included 81 patients; mean age 53 ± 14 years old, SAPS II 53, 40% males.
CT scan was performed after 8.8 ± 4.5 days of mechanical ventilation (MV).PE was diag-
nosed in 12 (14.8%) patients; mean age: 54 ± 17; 91% males. The mean duration of MV
before PE diagnosis was 11.9 ± 6.6 days. PE was unilateral in 91.6%; lobar in 33.3%,
segmental in 33.3%, subsegmental in 16.7% and both lobar and segmental in 16.7%. PE
occurred despite preventive or curative anticoagulation in 58.3% and 33.3% of cases
respectively. PE was not suspected in 9 (75%) patients before diagnosis and was associated
with a DVT of the lower limbs in 7 (58.3%) cases. In the patients without PE, 9 (13%) DVT
were diagnosed. DVT, with or without PE, was associated with the presence of a central
venous catheter (CVC) at diagnosis or within the 10 previous days in 11 (73.3%). Seven
(46.6%) DVT were found in the upper limbs and 8 (53.3%) in the lower limbs. All the cases
of PE with a DVT (6) were lower limbs DVT and 4 (66.7%) of them were associated with a
CVC.

CONCLUSIONS. Pulmonary embolism is frequently undiagnosed in ICU patients and
occurred despite the use of thromboprophylaxis or curative anticoagulant treatment. Risk
factors and outcome are being studied in a larger population.

REFERENCE. Patel R, Burden of illness in venous thromboembolism in critical care: a
multicenter observational study, J crit care 2005.

S360 23rd ESICM Annual Congress – Barcelona, Spain – 9–13 October 2010



1095
INTRAABDOMINAL HYPERTENSION IMPAIRS LEFT VENTRICULAR RELAX-
ATION: AN ANIMAL STUDY

Y. Mahjoub1,2, E. Lorne2,3, J. Maizel2,4, Z.A. Massy2, H. Dupont1,2,3, M. Slama2,4

1CHU Amiens, Unité de Réanimation Polyvalente, Amiens, France, 2Unité Inserm ERI 12,
Université UPJV, Amiens, France, 3CHU Amiens, Pôle d’ Anesthésie-Réanimation, Amiens,
France, 4CHU Amiens, Réanimation Néphrologique, Amiens, France

INTRODUCTION. Intraabdominal hypertension is a frequent, life-threatening situation in
the ICU. Despite a high number of publications, the haemodynamic impairment due to
intraabdominal hypertension (IAH) is still not well understood.

OBJECTIVES. The aim of this animal study was to evaluate the effect of intraabdominal
hypertension on left ventricular diastolic function.

METHODS. After approval by an institutional animal care committee, 7 rabbits were
anesthetised before mechanical ventilation. An intraperitoneal infusion of 1.5% glycine
solution was used to increase intraabdominal pressure to 20 mmHg. The right common
carotid artery was catheterised in the neck in order to introduce a Millar Mikro-Tip catheter
(Millar Instruments inc., Houston, USA) into the left ventricle. Heart rate, arterial pressure,
central venous pressure, oesophageal pressure and intraabdominal pressure were measured.
The s time constant of relaxation which is considered as best index of relaxation was cal-
culated using the derivative method (1). All haemodynamic measurements were registered at
baseline and after inducing intraabdominal hypertension. Data are presented as mean (IQR)
and were compared using a Wilcoxon rank sum test.

RESULTS. Heart rate (from 202 ± 100 to 166 ± 100 beat/min, p = 0.6), mean arterial
pressure (from 60 ± 29 to 50 ± 34 mmHg, p = 0.20) and dP/dt max (from 3,590 ± 255 to
2,111 ± 197 mmHg/s, p = 0.14) were not significantly modified by intraabdominal hyper-
tension. However, the s time constant of relaxation increased significantly (from 16 ± 3 to
43 ± 18 ms; p = 0.05).

CONCLUSIONS. In this animal model, intraabdominal hypertension impairs left ventricular
relaxation.

REFERENCE(S). 1. Weiss Jl et al. Hemodynamic determinants of the time course of fall in
canine ventricular pressure. J Clin Invest 1976;58:751–60.
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THENAR TISSUE OXYGENATION POSTOPERATIVELY CORRELATES WITH
HOSPITAL LENGTH OF STAY IN CARDIAC SURGICAL PATIENTS

A. Koliopoulou1, E.S. Tripodaki2, A. Tasoulis2, I. Vasileiadis2, T. Sakellaridis1,

E. Anagnostou1, S. Nanas2, C. Charitos1

1Evangelismos Hospital, 2nd Cardiac Surgery Department, Athens, Greece, 2Evangelismos
Hospital, First Critical Care Department, Athens, Greece

INTRODUCTION. Cardiac surgery, especially under cardiopulmonary bypass (CBP),
induces changes in microvascular perfusion and compromises peripheral tissue oxygenation.
These changes in the condition of the microcirculation have been related to the degree of
organ dysfunction and thus patient outcome ie hospital length of stay. Near infrared spec-
troscopy (NIRS) is an easily applicable non invasive technique that has been used to provide
an estimate of tissue oxygenation at the bed side.

OBJECTIVES. The aim of our observational study was to examine whether impaired tissue
oxygenation as assessed with NIRS immediately postoperatively correlates with hospital
length of stay.

METHODS. Patients undergoing a planned cardiac surgical procedure on CPB were included
in the study. Patients’ thenar tissue oxygenation (StO2%) was assessed with NIRS postop-
eratively in the cardiac Intensive Care Unit (cICU).

RESULTS. 22 patients undergoing cardiac surgery on CPB (13 male/9 female) (age:
64 ± 14 years, EuroSCORE: 5.7 ± 3; mean ± SD) were enrolled in the study. Patients
length of stay was 8.5 (3–26); median(range). The haemodynamic parameters of our patients
upon admission to the cICU were: MAP 84 ± 12 mmHg, CVP 9 ± 4 mmHg, PCWP
12 ± 4 mmHg, MPAP 24 ± 5 mmHg, CI 2.6 ± 1.1 L/min/m2, SVR 1407 ± 501 dyne x s/
cm5, PVR 239 ± 106 dyne x s/cm5, HR 97 ± 15 bpm, Hb 11.7 ± 1.7 g/dl, lactate
2.8 ± 1.8 mg/dl; (all variables expressed as mean ± SD). Upon admission to the cICU all
patients were mechanical ventilated, under vasopressor ± inotrope support and their central
temperature was 36.9 ± 0.68; mean ± SD. The thenar StO2% was 80 ± 11; mean ± SD.
Thenar StO2% correlated statistically significantly with hospital length of stay (r = 0.53,
P = 0.11).

DISCUSSION. Tissue oxygenation as assessed with NIRS reflects the balance between
regional oxygen delivery in relation to oxygen utilization. An elevated StO2 in the presence of
normal macrohemodynamics may reflect impaired oxygen consumption and thus an impaired
microcirculation.

CONCLUSION. Patients with impaired tissue oxygenation immediately postoperatively
have a longer hospital length of stay. Further studies are needed to confirm these results and to
investigate the potential benefit from incorporating this information regarding tissue oxy-
genation in the treatment algorithm.

1097
PROPOFOL VERSUS ETOMIDATE AS A HYPNOTIC AGENT FOR IMPLANTA-
TION OF CARDIAC RESYNCHRONIZATION/DEFIBRILLATION DEVICES

N. Savic1, R. Jankovic1, B. Stosic1, D. Miletic1, A. Bogicevic1, D. Djordjevic1, M. Pavlovic1,

A. Petrovic1

1School of Medicine, University of Nis, Department for Anesthesiology and Emergency
Medicine, Nis, Serbia

INTRODUCTION. Implantation of cardiac resynchronization/defibrillation device systems
(CRT-Ds) is an established option in patients who are at risk of sudden cardiac death due to
advanced heart failure and complicating cardiac arrhythmia. When transvenous route is
established, it is implanted in sedated patients under local anesthesia. However, since the
defibrillation threshold testing is unpleasant and painful, deep sedation is desirable.

OBJECTIVES. The goal of this study was to compare two different sedative agents for
implantation of CRT-Ds related to incidence of adverse events and patient’s satisfaction.

METHODS. The study included forty-two, ASA III-IV patients, undergoing transvenous
implantation of CRT-Ds under local infiltrative anesthesia with 20 to 30 mL of 1% lidocaine.
Intraoperative sedation was established with intermittent boluses of midazolam (1–5 mg) to
achieve desirable level of sedation. Before the induction of ventricular fibrillation in order to
test the defibrillator function of the CRT-D device, patients received an additional bolus of
either propofol (1.5–2.5 mg kg-1, P group, n = 20) or etomidate (0.1–0.25 mg.kg-1,
E group, n = 22) targeting BIS values in the range 50–60. The incidence of apnea, hypo-
tension, nausea, myoclonus, pain at injection site, allergic reactions as well as patient’s
satisfaction with anesthesia described as feel of well being were registered and compared
between groups.

RESULTS. In 23 subjects (56%) no complications were recorded. Myoclonus was registered
in 5 patients from E group (23%) and in none from P group (p \ 0.05). No patients receiving
etomidate reported pain at injection site compared to 4 patients (20%) receiving propofol
(p \ 0.05). There was no significant difference in incidence of apnea between two groups
(15 vs. 9%, p = 0.30). Two patients in P group (10%) and 1 in E group (4.5%) became
hypotensive after delivering the hypnotic agent (p = 0.36). Also, there was no statistically
significant difference between groups considering the frequency of nausea (0% vs.9%,
p = 0.26). All the patients whom propofol had been delivered (100%) reported feel of well
being and only four of them filed the same after etomidate (18%) (p \ 0.01). No allergic
reactions and major adverse events were registered.

CONCLUSIONS. Implantation of CRT-Ds and its testing can be successfully performed
with administration of both propofol and etomidate as a safe procedure with low per operative
morbidity and shorter complication rates. Still, treating with propofol tends to be more
satisfactory for the patients.

1098
COMPARATIVE EFFECTS OF ESMOLOL AND LANDIOLOL, ULTRA-SHORT-
ACTING BETA-BLOCKER, ON CARDIAC FUNCTION, ION CHANNELS, AND
CORONARY ARTERIES IN GUINEA-PIG

S. Shibata1, Y. Okamoto2, S. Endo3, K. Ono2

1Akita City Hospital, Anesthesiology, Akita, Japan, 2Akita University, Graduate School of
Medicine, Cell Physiology, Akita, Japan, 3Iwate Medical University, Critical Care Medicine,
Morioka, Japan

INTRODUCTION. Ultra-short-acting b1 selective adrenergic antagonists are now widely
used to control tachycardia and tachyarrhythmia perioperatively. Among them, landiolol, a
new ultra-short-acting b1-blocker, has been reported to exert a more potent negative chro-
notropic effect with little effect on blood pressure than esmolol (1). However, detailed
mechanisms underlying different cardiovascular actions are still unknown.

OBJECTIVES. In this study we evaluated direct effects of landiolol on cardiac performance
and single cell electrophysiology in comparison to those of esmolol.

METHODS. The present study composed of two parts. The first part of the study used
isolated guinea-pig hearts which were perfused in the Langendorff mode at constant flow with
oxygenated Tyrode solution at 37�C. The coronary perfusion pressure (CPP) was continu-
ously monitored throughout the experiment, and intrinsic heart rate (HR) and isovolumetric
left ventricular contraction were measured with a thin saline-filled balloon inserted into the
left ventricle. The second part of the study was to measure action potentials and ionic currents
in ventricular myocytes isolated enzymatically from guinea-pig hearts. Comparison of data
was conducted by repeated-measure ANOVA with post hoc test (Bonferroni’s correction).

RESULTS. Both HR and systolic left ventricular pressure (sLVP) increased slightly with up
to 3 lM esmolol (not significant), then decreased at the concentration of over 3 lM esmolol
(HR: 0 vs. 30 lM, P \ 0.05, and sLVP: 3 vs. 30 lM and 10 vs. 30 lM, P \ 0.05). CPP
increased in a concentration-dependent manner (CPP: 3 vs. 30 lM, P \ 0.05). On the other
hand, landiolol decreased HR dose-dependently (HR: 0 vs. 30, 0 vs. 100, 10 vs. 100, 30 vs.
100 lM, P \ 0.01, and 10 vs. 30 lM, P \ 0.05), while neither sLVP nor CPP were affected
by landiolol. Application of esmolol (3–100 lM) shortened action potential duration (APD)
in a concentration-dependent manner. Among various ionic currents examined, the inward
rectifier K+ current (IK1) was inhibited by esmolol in a concentration-dependent manner. The
L-type Ca2+ current (ICaL) and outward current (IKs and IKr) were hardly affected at con-
centrations of\30 lM, but increasing the concentration up to 100 lM inhibited the currents
slightly. On the other hand, landiolol had little effects on both action potential and various
ionic currents (IK1, ICaL, IKr, IKs).

CONCLUSIONS. Esmolol had a more potent negative inotropic effect than landiolol. This
effect is, at least in part, derived from shortening of APD. In addition, increase of the coronary
resistance would facilitate the negative chronotropic action of esmolol in vivo.

REFERENCE(S). 1) Sasao J, Traver SD, Kindscher JD, Taneyama C, Benson KT, and Goto H.
In rabbits, landiolol, a new ultra-short-acting beta-blocker, exerts a more potent negative
chronotropic effect and less effect on blood pressure than esmolol. Can J Anaesth 48:985–989,
2001.
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EFFECTS OF N-METHYL ACETAZOLAMIDE ON HYPOXIC PULMONARY
VASOCONSTRICTION (HPV) IN CONSCIOUS DOGS

P.A. Pickerodt1,2, S. Telalbasic1, R.C.E. Francis1, W. Boemke1, C. Philippi-Höhne3,
E.R. Swenson2

1Charité-Universitätsmedizin Berlin, Universitätsklinik für Anästhesiologie mit Schwerpunkt
Operative Intensivmedizin, Berlin, Germany, 2University of Washington, Division of Pul-
monary and Critical Care Medicine, Seattle, USA, 3Universitätsklinikum Leipzig AöR, Klinik
und Poliklinik für Anästhesiologie und Intensivtherapie, Leipzig, Germany

INTRODUCTION. The carbonic anhydrase (CA) inhibitor acetazolamide (ACZ) reduces
HPV in isolated lungs, intact animals and in humans1. The efficacy against HPV is not due to
CA inhibition, since selective inhibition of either intracellular or extracellular CA by other
potent but structurally different CA-inhibiting sulfonamides does not reduce HPV2. As
compared to ACZ, n-methyl acetazolamide (NMA), possesses a simple uncharged additional
methyl group at the sulfonamide moiety of ACZ, thereby lacking any CA inhibitory property.
In isolated pulmonary artery smooth muscles, ACZ and NMA block hypoxia-mediated
intracellular calcium increase. We hypothesized that NMA would effectively reduce HPV in
conscious spontaneously breathing dogs without the systemic side effects of CA inhibition.

OBJECTIVES. To test the effects of NMA on hypoxic pulmonary vasoconstriction in
conscious dogs.

METHODS. Five female Beagle dogs were kept under standardized environmental condi-
tions. Each dog was studied twice in randomized order. Protocol 1: NMA (10 mg/kg bolus,
followed by 10 mg/kg/h continuously). Protocol 2: Controls, without NMA. During all
experiments dogs breathed spontaneously via a ventilator circuit. First hour: Normoxia
(FiO2 = 0.21); followed by 2 h of hypoxia (FiO2 = 0.1). Arterial oxygen tension (PaO2),
mean pulmonary artery pressure (MPAP), pulmonary vascular resistance (PVR) were deter-
mined at the end of each experimental hour. Data are given as means ± SEM; * p \ 0.05 vs.
normoxia; � p \ 0.05 vs. Controls (GLM ANOVA).

RESULTS. During hypoxia PaO2 was 36 ± 1 mmHg in Controls and 38 ± 1 mmHg with
NMA. In Controls, MPAP increased by 7 ± 1 mmHg and PVR increased by
182 ± 20 dyn s cm-5 after 2 h of hypoxia (* p \ 0.05). With NMA, MPAP increased by
3 ± 1 mmHg and PVR by 74 ± 40 dyn s cm-5 during hypoxia (�p \ 0.05).

CONCLUSIONS. NMA moderates HPV in the conscious spontaneously breathing beagle, but
not to the same degree as ACZ. As compared to ACZ, the additional methyl-group in NMA may
impair its capability in vivo to act on a non-CA ACZ-sensitive cellular receptor or channel or that
both, CA-dependent and CA-independent actions of ACZ yield a greater effect.

REFERENCE(S). 1. Swenson ER. Carbonic anhydrase inhibitors and hypoxic pulmonary
vasoconstriction. Respiratory Physiology & Neurobiology 151: 209–216, 2006.
2. Höhne C, Pickerodt PA, Francis RC, Boemke W, and Swenson ER. Pulmonary vasodi-

lation by acetazolamide during hypoxia is unrelated to carbonic anhydrase inhibition. Am
J Physiol Lung Cell Mol Physiol 292: L178–184, 2007.
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A MULTICENTER TRIAL ON PATENT FORAMEN OVALE (PFO) DETECTION:
TRANSCRANIAL DOPPLER (TCD) VERSUS TRANSESOPHAGEAL ECHO (TEE):
TCD BETTER THAN TEE?

A. Vavlitou1, G. Minas1, E. Koco2, M. Talias3, E. Soteriades4, M. Tsagourias2, T. Kyprianou1,

D. Matamis2

1Nicosia General Hospital, Intensive Care Unit, Nicosia, Cyprus, 2Papageorgiou General
Hospital, Intensive Care Unit, Thessaloniki, Greece, 3Open University of Cyprus, Healthcare
Management Program, Nicosia, Cyprus, 4Cyprus Institute of Biomedical Sciences, Depart-
ment of Occupational and Enviromental Medicine, Nicosia, Cyprus

INTRODUCTION. TEE with bubble test is considered as the ‘‘gold standard’’ method to
detect a PFO with right to left shunt. TCD is a non-invasive method which has been shown to
be as accurate as TEE for PFO detection.

OBJECTIVES. We conducted a multicenter trial to estimate the prevalence of PFO, the
influence of the size of the heart chambers on the prevalence of PFO and the accuracy of TCD
as a non invasive method for PFO detection in mechanically ventilated ICU patients.

METHODS. One hundred ICU patients (74 M and 26 F) under mechanical ventilation who
needed a TEE study for hemodynamic assessment were included in the study. In each patient,
the presence of a PFO was detected by TEE and TCD. Three bubble tests with agitated
Haemacel� were performed by each method, with TEE probe at 608 and 908 rotation and with
TCD the gate of pulse wave Doppler (PWD) at the M1 segment of the middle cerebral artery
(MCA). Patients without temporal acoustic window to perform TCD were excluded from the
study. The size of PFO was classified as grade I, II and III according to the number of
microbubbles passing from the right to the left atrium and the number of HITS (High Intensity
Transient Signals) detected with PWD in the MCA (Grade I: \6 microbubbles or HITS,
Grage II: [6 and \25 and grade III: more than 25 microbubbles or HITS). For each patient
included in the study we measured and correlated the presence of PFO with the tidal volume
(Vt), the plateau pressure (Pplat), the compliance of the respiratory system (Crs) and the size of
the right (RV) and left (LV) ventricle.

RESULTS. Mean PaO2/FiO2 was 198 (min 50, max 350), mean Crs was 39 ml/cmH2O (min
11, max 72), mean Vt was 574 ml (min 260, max 980) and mean Pplat was 22 cmH2O (min 14,
max 37). The prevalence of PFO detected with TEE was 28% and with TCD 48%. There was
no PFO detected with TEE and missed by TCD. TCD was more sensitive than TEE in
detecting PFO of grade I (7 with TEE, 17 with TCD) and II (6 with TEE, 16 with TCD), while
for grade III the two techniques had equal sensitivity (15 with TEE, 15 with TCD). No
correlation was found between Pplat, Crs, Vt and the presence of PFO. On the contrary, a
strong correlation was found between RV dilatation and the presence of PFO (p \ 0.001).

CONCLUSIONS. The prevalence of PFO detected by TCD is very high in mechanically
ventilated ICU patients and this may have important clinical implications. TCD is more
sensitive than TEE in detecting a small PFO. The presence of RV dilatation increases the
prevalence of PFO.
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A MULTICENTER TRIAL ON THE PREVALENCE OF PATENT FORAMEN
OVALE (PFO) IN ALI/ARDS PATIENTS

A. Vavlitou1, E. Koco2, G. Minas1, G. Gounti2, F. Georgiou1, A. Loizou1, M. Tsagourias2,

T. Kyprianou1, D. Matamis2

1Nicosia General Hospital, Intensive Care Unit, Nicosia, Cyprus, 2Papageorgiou General
Hospital, Intensive Care Unit, Thessaloniki, Greece

INTRODUCTION. The prevalence of PFO in autopsy studies has been found as high as
26%. Contrast transesophageal echocardiography (c-TEE) is the ‘‘gold standard method’’ to
detect a PFO. However, FO may open or close according to the interatrial pressure gradient.
ARDS and mechanical ventilation (MV) may both stretch the pulmonary vasculature and
right ventricle (RV) and thus reverse the interatrial pressure gradient, leading to an increased
prevalence of PFO. Moreover, the sensitivity of PFO detection depends on the site of the
injection of the contrast agent.

OBJECTIVES. The aim of our study was to identify in mechanically ventilated patients for
ALI/ARDS the prevalence of PFO and to evaluate the factors that may influence the prev-
alence of PFO.

METHODS. Two groups of MV patients, one with ALI/ARDS and one without respiratory
failure (RF), were enrolled in the study. All patients underwent a TEE study for hemodynamic
assessment. In each patient three consecutive bubble tests with agitated Haemacel� were
performed at 600 and 900 rotation of the TEE probe. The bubble test was performed through a
central line in the inferior or superior vena cava (IVC, SVC). A PFO was diagnosed by the
presence of microbubbles in the left atrium within five cardiac cycles following the injection.
Furthermore, in ALI/ARDS patients in whom a PFO was not detected at baseline MV, three
consecutive bubble tests during recruitment maneuver at 45 cmH2O for 20 s were performed.
The compliance of the respiratory system (Crs), blood gas exchange and the ventilatory
settings (Pplat, Vt) were recorded in both groups.

RESULTS. We studied 95 ALI/ARDS (44/51) patients and 76 patients without RF. A sta-
tistical significant difference (p \ 0.01) was found between the prevalence of PFO in the ALI/
ARDS group [36/95, 38%], compared to the control group [15/76, 20%]. Seven additional FO
opened during recruitment (45%). PaO2/FiO2, Crs and Pplat were statistically different between
the ALI/ARDS and control group: 131 versus 296, 35 ml/cmH2O versus 49 ml/cmH2O, 28
versus 20 cmH2O, respectively. The presence of RV dilatation was a strong predictor for the
FO opening (p \ 0.01); on the contrary, no statistical significant difference was found
between the site of injection (SVC vs. IVC), the Crs, Vt, and Pplat and the presence or absence
of a PFO.

CONCLUSIONS. A high prevalence of PFO was found in ALI/ARDS patients. RV dilatation
seems to be the reason of this high prevalence. RV dilation may be due to the lower Crs and
higher Pplat of the ARDS patients.
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DYNAMIC ASSESSMENT OF ARTERIAL ELASTANCE TO PREDICT ARTERIAL
PRESSURE RESPONSE TO VOLUME LOADING IN PRELOAD-DEPENDENT
PATIENTS

M.I. Monge Garcı́a1, A. Gil Cano1, M. Gracia Romero1

1Hospital Jerez, Servicio de Cuidados Crı́ticos y Urgencias, Jerez, Spain

INTRODUCTION. The clinical evaluation of arterial tone is mainly based on the calculation
of total systemic vascular resistance (TSVR). However, given the pulsatile nature of arterial
flow, this parameter provides an inadequate assessment of vascular tone. Another approach
proposed would take account of changes in pulse pressure and blood flow, relationship known
as arterial elastance (Ea). So, for a given stroke volume, the blood pressure generated in the
circulatory system will depend on Ea (1).

OBJECTIVES. To assess the ability of the dynamic arterial elastance (Eadyn), defined as the
relationship between pulse pressure variation (PPV) and stroke volume variation (VVS), to
predict the hemodynamic response in mean arterial pressure (MAP) to a increase in stroke
volume (SV) in hypotensive preload-dependent patients with acute circulatory failure.

METHODS. We performed a prospective clinical study in a 17-bed multidisciplinary
intensive care unit, including 21 patients with controlled mechanical ventilation and moni-
tored with the Vigileo� monitor, for whom the decision to give fluids was taken due to the
presence of circulatory, including arterial hypotension (MAP B 65 mmHg or systolic arterial
pressure \90 mmHg), and preserved preload-responsiveness condition, defined as SVV
C10%. Dynamic arterial elastance (VPP/VVS ratio), arterial pulse pressure to SV ratio,
MAP/SV ratio, TSVR and MAP were compared to predict a MAP increase C15% after
volume expansion (MAP-responders).

RESULTS. At baseline, only Eadyn was significantly different between MAP-responders and
nonresponders. VE-induced increase in MAP was strongly correlated with baseline Eadyn

(r2 = 0.82, P \ 0.0001) and changes in Eadyn after VE (r2 = 0.77; P \ 0.0001). The only
predictor of MAP increase was Eadyn (AUC 0.98 ± 0.03; 95% C.I.: 0.8–1). A baseline Eadyn

value[0.89 predicted an increase C15% in MAP after fluid administration with a sensitivity
of 92.9% (95% C.I.: 66.1–99.8%) and a specificity of 100% (95% C.I.: 59–100%).

CONCLUSIONS. Dynamic assessment of arterial elastance by PVV to SVV ratio during
controlled mechanical ventilation could be used to predict mean arterial pressure increase
after volume loading in hypotensive preload-dependent patients.

REFERENCE(S). (1) Pinsky MR: Protocolized cardiovascular management based on ven-
tricular-arterial coupling. In: Functional hemodynamic monitoring. Edited by Pinsky MR,
Payen D. Berlin: Springer-Verlag; 2006: 381–395.
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FOUR SEVERITY SCORING SYSTEM COMPARISON IN SEVERE SEPTIC
PATIENTS

S.-W. Huang1, X.-D. Guan1

1The First Affiliated Hospital of Sun Yat-sen University, Surgical Intensive Care Unit (SICU),
Guangzhou, China

INTRODUCTION. Severe sepsis is one of the major reasons for intensive care unit (ICU)
admission and leading causes of mortality. Some of these score systems have been customized
for patients such as APACHE II, APACHE III, SASP II and MODS. This study is to assess
the validity of mortality prediction systems in severe septic patients.

OBJECTIVES. The aim of this study was to compare and evaluate four severity scoring
systems in intensive care unit (ICU), including APACHE II, APACHE III, SASP II and
MODS in severe septic patient.

METHODS. Fifty-six severe septic patients were divided into two groups. One was survival
group and the other was non-survival group. Besides general data, the continuous surveillance
of APACHE II, APACHE III, SASP II and MODS were recorded by 1st, 3rd and 7th day.

RESULTS. Compared with survival group, MODS was significant difference in non-survival
group only in 1st day (7.9 ± 3.1 vs. 10.1 ± 2.9, P \ 0.05) but APACHE II, APACHE III and
SASP II were significant difference through 1st, 3rd and 7th day(P \ 0.05). In seven-day
comparison, P value of APACHE III in non-survival group was the minimum (P = 0.000)
and P value of MODS was the maximum (P = 0.008). In optimal survival evaluation, it
seemed that APACHE III was the best (APACHE III [ APACHE II = SASPII [ MODS).

CONCLUSIONS. In order to evaluate the critical condition and prognosis of severe septic
patients, APACHE III was the best and APACHE II and SASP II were followed and MODS
was the worst.

REFERENCE(S). Markgraf R, Deutschinoff G, Pientka L, et al. Comparison of acute
physiology and chronic health evaluation II and III and simplified acute physiology score II: a
prospective cohort study evaluating these methods to predict outcome in a German inter-
disciplinary intensive care unit [J]. Crit Care Med 2000, 28(1):26–33.
Buckley TA, Gomersall CD, Ramsay SJ. Validation of the multiple organ dysfunction (MOD)
score in critically ill medical and surgical patients [J]. Intensive Care Med 2003,
29(12):2216–2222.
Taylor SL, Morgan DL, Denson KD, Lane MM, Pennington LRA. Comparison of the Ranson,
Glasgow, and APACHE II scoring systems to a multiple organ system score in predicting
patient outcome in pancreatitis [J]. Am J Surg 2005, 189(2):219–222.
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THE IMPORTANCE OF EARLY RECOGNITION AND TIMELY MANAGEMENT
OF SEVERE SEPSIS IN THE EMERGENCY DEPARTMENT

E. Joynes1, M. Sheils1, H. Cronshaw1, A. Bleetman1, D. Daniels1

1Heart of England NHS Foundation Trust, Birmingham, UK

INTRODUCTION. Severe sepsis has a mortality of 28–50%, increasing by 8% for every
hour it is left untreated. The college of Emergency Medicine (CEM) set out standards for the
management of severe sepsis in 2009. These standards consist of 8 interventions that must be
completed before the patient leaves the Emergency Department (ED): Administration of
antibiotics and intravenous (IV) fluids must be completed in all cases. Oxygen, measurement
of urine output, serum lactate, observations, blood cultures and senior ED or intensive care
(ICU) review must occur in 95% of patients.

OBJECTIVES. To assess compliance with the CEM standards for management of severe
sepsis across three ED sites in the West Midlands.

METHODS. Data was collected retrospectively over 3 months. Patients presenting to the ED
within this period were assessed for likelihood of severe sepsis by the diagnostic code given to
each patient upon leaving the ED. Data was analysed using a scanned copy of the ED
clerking. Patients’ notes were assessed for SIRS criteria and signs of new infection. If these
criteria were met, and organ dysfunction was present, they were included in the audit.

RESULTS. 255 patients with severe sepsis were identified. Of these 17% were documented
as septic by ED staff. The CEM standards of care were received in 41% of patients with a
documented diagnosis of severe sepsis in the ED, and 23% of patients overall. 89% of patients
received the ‘treatment’ aspects of care: Oxygen, IV antibiotics (with blood culture) and IV
fluids. 71% of severely septic patients had no documented consideration of ICU referral.

CONCLUSIONS. Early recognition of severe sepsis in the ED led to greater performance in
meeting the CEM standards. Although 100% of patients received observations and 89%
received the treatment interventions, we performed poorly in meeting the remaining CEM
standards. The trust has developed a severe sepsis proforma which incorporates the CEM
standards to accurately record the completion of each intervention. A sepsis course for staff
has been launched trust wide, and a formal referral process to ICU for all severely septic
patients is being implemented.

REFERENCES. 1. Angus DC, Linde-Zwirble WT, Lidicker J et al. Epidemiology of severe
sepsis in the United States: Analysis of incidence, outcome and associated costs of care. Crit
Care Med. 2001;29(1):1303–1310.
2. The College of Emergency Medicine. Clinical Effectiveness Committee. Standards for

severe sepsis and septic shock management in adults. May 2009.
3. Kumar A, Roberts D, Wood KE et al. Duration of hypotension before initiation of

effective antimicrobial therapy is the critical determinant of survival in human septic
shock. Crit Care Med. 2006;34(6):1589–1596.

4. Rivers E, Nguyen B, Havstad S, Ressler J, Muzzin A et al. Early Goal-Directed Therapy
in the Treatment of Severe Sepsis and Septic Shock. New England Journal of Medicine
2001, 345: 1368–1377.
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FEVER AND ANTIPYRETIC IN CRITICALLY-ILL EVALUATION (FACE) STUDY

G.Y. Suh1, Japan-Korea Organization for Intensive Care Studies (JAKOICS)
1Samsung Medical Center, Seoul, Republic of Korea

INTRODUCTION. The association of fever and antipyretic use and outcome in critically-ill
patients is not well known and there is no prospective multicenter study.

OBJECTIVES. To observe association of body temperature (BT) and antipyretic use with
mortality in the critically-ill.

METHODS. A prospective multi-national, multi-center observational study. Consecutive
patients whose ICU stay were expected to be more than 48 h were recruited from 15 centers in
Japan and 10 centers in Korea. Patient’s BT was prospectively recorded every 4 h until
patient’s death, discharge from the ICU or up to 28 days. Information including patient’s
clinical characteristics at admission, presence of infection, and use of steroids, extracorporeal
circuit, and antipyretics were recorded.

RESULTS. A total of 1,426 patients were included in the study with 58,501 measurements of
BT and 4,940 incidents of antipyretic use. Median age was 66 (54, 74) years old, with
APACHE II score of 17 (12, 22). In all, 691 (48.5%) patients had evidence of infection.
Relationship between maximum BT and 28 day mortality showed a U-shaped curve, with
maximum BT of \36.5�C and [39.0�C having significantly higher mortality compared to
reference temperature (36.6–37.5�C). Antipyretic methods used were external cooling in
78.6%, acetaminophen in 11.6%, NSAID in 8.6% and others in 1.3% of time. Use of any
antipyretic use, external cooling, any medication, and acetaminophen was significantly higher
in patients non-survivors compared to survivors. In those with infectious fever, use of any
medication was associated with unadjusted OR of 2.07 for mortality (p \ 0.001).

Relationship between maximum BT and mortality

CONCLUSIONS. Both extremes of BT and antipyretic use were associated with poor out-
come in these critically-ill patients.

1106
CLINICAL PREDICTORS OF DISEASE SEVERITY IN PATIENTS WITH INFEC-
TION SUSPICION IN THE EMERGENCY DEPARTMENT

B. Catalan1, S. Vitoria1, P. Tudela2, J. Mòdol2, C. Prat3, A. Lacoma3, J. Domı́nguez3,

P. Torrabadella1, J. Klamburg3

1Hospital Germans Trias i Pujol-Universitat Autònoma Barcelona, Intensive Care Unit,
Badalona, Spain, 2Hospital Germans Trias i Pujol-Universitat Autònoma Barcelona, UCE-
Emergency Department, Badalona, Spain, 3Hospital Germans Trias i Pujol-Universitat Au-
tònoma Barcelona, Microbiology Department, Badalona, Spain

OBJECTIVES. To analyze the ability of several clinical variables and biomarkers to predict
disease severity in patients with suspicious of infection in the emergency department (ED).

METHODS. Prospective observational study. Population: all adult patients admitted in the
ED with blood culture withdrawal with bacterial infection suspicion. Place: University hos-
pital of 624 beds, with around 25,000 medical emergencies assisted yearly. Study duration:
from March 1st to April 30 th 2009. Variables: Age, gender, comorbidities according to
Charlson index, presence of leukocyte count above 15 9 109/L, presence of neutrophil band
cells, presence of neutropenia, level of C reactive protein, procalcitonin (PCT), proadreno-
medullin (ProADM), neopterin and final diagnose. Disease severity events were defined as:
admission to the Intensive Care Unit (ICU) or death within the first 7 days after admission.
Data was analyzed by statistical package SPSS 14.0 for Windows.

RESULTS. Blood cultures were obtained from 457 patients. 45 of them weren’t included due
to not enough data. Mean age 69 years (54–78), being 60.4% male. The most frequent
diagnose was community acquired pneumonia: 87 (21.1%). Blood cultures were positive in 53
(12.8%) being the most frequently isolated microorganism E. coli: 18 (33.3%). 34 cases
(8.2%) fulfilled severity criteria: 21 (5%) deaths, 14 (3.3%) admission in the ICU. In 47% of
them an infection was proved and in other 26.4% was considered likely infection. Distribution
of the variables in the univariate and multivariate analysis is shown in Table 1. The multi-
variate analysis showed as independent variables associated with severity: gender, PCT and
proADM. The diagnostic yield of the biomarkers predicting severity is shown in Table 2.
PCT and proADM show high negative predictive value.

TABLE 1 DISTRIBUTION OF VARIABLES. DISEASE SEVERITY
NO severity
N = 378, n (%)

Severity
N = 34, n (%)

Univariate
analysis (p)

Multivariate
analysis OR
(CI 95%)

Gender (female) 155 (41) 8 (23.5) 0.046 0.3 (0.13–0.75)
Charlson 0/1–2/3–4/[ 5 56 (14.8)/213 (56.3)/

63 (6.7)/46 (12.2)
3 (8.8)/19 (5.9)/

2 (5.9)/10 (29.4)
0.019 NS

Leukocite [15 9 109/ml 86 (22.8) 13 (38.2) 0.043 NS
Neutrophil band cells 124 (32.8) 17 (50) 0.043 NS
Bacteremia 39 (10.3) 14 (41.2) 0.000 NS
CRP [126.5 (mg/L) 105 (27.8) 19 (55.9) 0.001 NS
PCT [1 (ng/mL) 73 (19.3) 21 (61.8) 0.000 3.6 (1.5–8.7)
proADM [1.94 (nmol/L) 66 (17.5) 21 (61.8) 0.000 4.6 (1.9–11.0)
Neopterin [32.5 (nmol/L) 122 (32.3) 22 (64.7) 0.000 NS

TABLE 2 DIAGNOSTIC YIELD OF SEVERITY PREDICTIVE VARIABLES
Sensitivity Specificity PPV NPV

PCT \1 (ng/mL) 61.8 (43.6–77.3) 80.7 (76.3–85.5) 22.3 (14.7–32.3) 95.9 (92.9–97.7)
ProADM [1.94

(nmol/L)
61.8 (43.6–77.3) 82.5 (78.2–86.1) 24.1 (15.9–34.7) 96.0 (93.1–97.8)

CONCLUSIONS. In patients with suspicious of infection in the emergency room, PCT and
proADM make possible to define a group with low severity.
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FREQUENCY OF STAPHYLOCOCCUS AUREUS (SA) NASAL CARRIAGE
BY RAPID SCREENING IN ANESTHESIOLOGISTS AND INTENSIVISTS

A. Lepape1, H. Dupont2, O. Maupin3, M. Marmiesse4, A. Mignon5, P. Montravers3

1CHU Lyon Sud, Pierre Benite, France, 2CHU Amiens, Pole Anesthésie-Réanimtion, Amiens,
France, 3CHU Bichat Claude Bernard, Paris, France, 4Cepheid Europe, Maurens-Scopont,
France, 5CHU Cochin, Paris, France

INTRODUCTION. The incidence of SA nasal carriage among health care workers is poorly
known. New techniques for rapid detection by PCR are now available.

OBJECTIVES. The objective of this study was to evaluate the proportion of SA carriage in
medical healthy volunteers at the Conference of the French Society of Anesthesiology and
Intensive Care Medicine in 2009 (SFAR).

METHODS. Anonymous nasal screening of SA in volunteers has been proposed in a booth
during the congress. An anonymous questionnaire was completed containing demographic
data, professional practice and epidemiological knowledge on MRSA (methicillin-resistant
SA). A double nasal swab was performed and the analysis made in real time by the test Xpert
MRSA/SA (Cepheid) with GenXpert system (Cepheid). The results were given back to
volunteers anonymously within an hour. Two groups were formed based on the presence or
absence of SA. Resistance to methicillin was evaluated for positive patients.

RESULTS. 289 screening tests were performed. The population was predominantly male
(70.2%), mean age 48 ± 10 years, working in university hospitals (44%), in general hospitals
(34%) and private hospitals (22%). 32% of volunteers were screened positive for SA,
including 8% of MRSA. The group of volunteers SA + versus the SA - group, was more
frequently male (87 vs. 69%, p = 0.001), working in ICU (38 vs. 28%, p = 0.1). There was
no difference regarding the type of structure and number of beds. 93% of practitioners are in
regular contact with MRSA, but only 17% know its prevalence within their hospital. Only
59% are screening patients at risk and 14% had the result available of this test in less than
24 h. Only 43% of practitioners perform the isolation of patients with MRSA. 80% of
practitioners change their protocol of antibiotic prophylaxis if the screening test result is
positive.

CONCLUSIONS. One third of medical volunteers, mostly male anesthetists working in ICU,
is positive for a screening for nasal SA. The proportion of MRSA is very low, but the question
of targeted nasal decontamination is asked. Medical knowledge about the management of
MRSA is still very weak.

1108
TOWARD AN OPERATIVE DIAGNOSIS IN SEPSIS: A LATENT CLASS
APPROACH

F. Jaimes1,2, G. De La Rosa2, M. Valencia1, C. Arango1, C. Gomez2, A. Garcia2, S. Ospina3,

S. Osorno1, A. Henao1

1Universidad de Antioquia, Medellin, Colombia, 2Hospital Pablo Tobon Uribe, Medellin,
Colombia, 3Hospital Universitario San Vicente de Paul, Medellin, Colombia

INTRODUCTION. Three potential biomarkers have shown a regular presence in systemic
infections: C-reactive protein (CRP), Procalcitonin (PCT), and D-dimer (DD); the latter as an
unspecific signal of coagulation activation. So far, however, no large prospective studies
support any of them as a single independent criterion for sepsis. Furthermore, the lack of a
reference test has hampered the assessment of the accuracy of biomarkers to diagnose sepsis.

OBJECTIVES. To estimate the operative characteristics of CRP, PCT and DD as diagnostic
tests for sepsis in patients admitted to hospital care with a presumptive infection as main
diagnosis.

METHODS. Prospective study conducted between August 2007 and February 2009. Patients
were enrolled if they were hospitalized in the emergency room (ER) with at least one of the
following as admission diagnosis: any type of infection, fever of unknown origin, delirium of
unknown origin or acute hypotension not explained by other syndromes. Serum levels of
CRP, PCT and DD were determined within 24 h of admission. The patients were classified as
no infection or sepsis by an expert consensus committee, blinded to the results of the index
tests, on the basis of all the daily clinical and microbiological data collected during the first
seven days of hospitalization. Additionally, a latent class analysis (LCA) with random effects
was used to estimate the likelihood of belong to the latent cluster ‘‘sepsis’’ in the study
population

RESULTS. Among 765 recruited participants CRP was measured from 748, PCT from 747
and DD from 744 patients. The main admission diagnosis in 505 sepsis patients (66%),
according to the expert consensus, was community-acquired pneumonia (23%), followed by
urinary tract infection (17%) and soft tissue infection (16%). Severe sepsis defined by a SOFA
score C2 in any domain was recorded in 337 patients (67%). A microbiological diagnosis was
confirmed in 221 (44%) sepsis patients. The LCA with a PCT cutoff point of 2 ng/ml
(AUC = 0.95, LR + = 10.6, LR - = 0.09) identified a cluster of patients with higher
mortality (17 vs. 9%), higher rate of positive blood cultures (39 vs. 12%) and higher values of
lactate, SOFA and APACHE II scores. The areas under the curve (AUCs) for each biomarker
compared to consensus expert are shown in the Table.

AUCS ACCORDING TO DIFFERENT GOLD STANDARD
CRP DD PCT

Sepsis 0.71 0.55 0.70
Severe Sepsis (SOFA C2) 0.52 0.56 0.67
Severe Sepsis (SOFA C3) 0.52 0.59 0.76

CONCLUSIONS. In this cohort of ER patients suspected of having any infection; CRP, DD
and PCT were not significantly able to discriminate, according to a consensus diagnosis,
sepsis from no sepsis patients. Using LCA, however, a cutoff point for PCT higher than the
usually recommended seems able to confirm and to discard those more acutely ill patients.

GRANT ACKNOWLEDGMENT. COLCIENCIAS, Grant 1115-343-19153 and Universi-
dad de Antioquia, Vicerrectoria de Investigaciones.
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HOW USEFUL IS BLOOD CULTURE IN A GENERAL CRITICAL CARE UNIT?

C. Whelan1, A. Ritter1, R. Nelson1

1Countess of Chester NHS Foundation Trust, Chester, UK

INTRODUCTION. Blood culture is a common technique for the investigation of suspected
infection in critical care. In a US whole-hospital study 14.4% of cultures were positive
cultures, of which nearly half were regarded as contaminants (1). While blood culture results
take time, treatment for bloodstream infection should be provided swiftly, usually before
results are available (2). Prior treatment with antimicrobials increases the chances of false
negative results. Haste, poor technique and alteration in commensal flora may increase the
chances of falsely identifying pathogens.

OBJECTIVES. We have investigated the utility of blood culture tests in our general critical
care unit over 1 year in terms of results yielded and actions prompted.

METHODS. The indication for blood culture was clinician’s discretion. All critical care
sourced blood cultures for the period Oct 2008 to Sept 2009 were reviewed from the
microbiology laboratory database. Blood culture specimens were collected in BacT/ALERT�

bottles (Biomerieux, Durham, NC, USA 27704). Notes review was made of the positive blood
culture episodes to determine actions after the results were known. Consideration was given to
the source of the blood sample: clean stab versus from an intravascular device. Categoric data
was analysed using the Chi-squared test and P value of 0.05 was accepted as significant.

RESULTS. 423 samples were taken from 196 patients. 320 were from a new venous stab and
93 were from arterial or central venous catheters (10 sources were unclear). 60 of the
specimens grew at least one organism (14.2%). 21 non-skin-commensal organisms were
grown in 19 specimens, 4.5% of specimens. 41 samples grew skin commensals only (9.7%).
Of the 46 positive blood cultures obtained from new venous stab, 12 grew at least one non-
skin-commensal organism, 34 grew only skin commensal organisms with 9 of these (repre-
senting 8 episodes) having a matching central line tip culture. The pattern of organisms
isolated from intravascular line samples and new venous stab was similar.

CONCLUSIONS. The frequency of positive blood cultures in this UK critical care sample is
comparable to that in other studies. The pick up rate for pathogens was low in this population.
The growth of skin commensal organisms was frequent, suggesting contamination, although
line colonisation/infection accompanied a quarter of clean stab skin-commensal positive
cultures. Overall, positive results had little impact on clinical decision making.

REFERENCE(S). 1. Bates DW, Goldman L, Lee TH: Contaminant Blood Cultures and
Resource Utilization: The True Consequences of False-Positive Results. JAMA 1991;
265:365–369
2. Ibrahim EH, Sherman G, Ward S, et al: The influence of inadequate antimicrobial

treatment of bloodstream infections on patient outcomes in the ICU setting. Chest 2000;
118:146–155
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FAILURE TO RECOGNISE PATIENTS WITH SEPSIS IN THE EMERGENCY
DEPARTMENT

L. Jansen1, M. Bosch1, M.A. Kuiper2

1Medical Center Leeuwarden, Department of Emergency Medicine, Leeuwarden, The
Netherlands, 2Medical Center Leeuwarden, Intensive Care Medicine, Leeuwarden, The
Netherlands

INTRODUCTION. Patients with (severe) sepsis and septic shock have a high mortality rate
varying from 22 to 75%. In order to treat sepsis adequately, it is necessary that sepsis is
recognized as early as possible.

OBJECTIVES. We hypothesized that in the emergency department of our hospital many
patients with sepsis are not recognized as such.

METHODS. In a retrospective design, patients of an age of 18 years and older who were
admitted to the emergency department during a period of 3 months between January–April
2008 and diagnosed as having an infection were included. The diagnose infection was made
on admission by the emergency department nurse. The included patients were either classified
as having sepsis or not having sepsis, according to the SIRS criteria.

RESULTS. During the study period, 354 patients of 18 years and older admitted to the
emergency department were diagnosed as having an infection. Of these 354 patients, only 15
patients (4.2%) were recognised and treated as having sepsis while 162 patients (45.8%)
should have been. Patients on admission recognised and treated as having sepsis, who also
were found to have sepsis in retrospect analysis (n = 11), were the patients with severe sepsis
or septic shock. Of the patients having sepsis in retrospect, 5 of 162 (3%) died during their
hospital stay without being recognized as having sepsis. Of the patients recognized as having
sepsis 1 of 11 (9.1%) died.

CONCLUSIONS. Sepsis is under diagnosed in the emergency department of our hospital.
In patients with sepsis not recognised as such, mortality is low.
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INVASIVE PROCEDURES IN A CRITICAL CARE UNIT. SURVEILLANCE AND
MONITORING OF MEDICAL INDICATION IN A TERTIARY UNIVERSITY
HOSPITAL. LOCAL IMPROVEMENT PROGRAM IN NOSOCOMIAL INFEC-
TIONS. APRIL TO DECEMBER 2009

L.R. Gálvez Arévalo1, E.A. Tobar Almonacid1, M. Vera Pérez2, M.A. Berasaı́n Zabala2,
M.C. Herrera Rojas2, A. Sardá Yantén2, R.A. Cornejo Rosas1, C.M. Romero Patiño1,
O.P. Llanos Valdés1

1Hospital Clı́nico Universidad de CHile, Critical Care Unit, Santiago de Chile, Chile,
2Hospital Clı́nico Universidad de CHile, Critical Care Nursing, Santiago de Chile, Chile

INTRODUCTION. In the Critical Care Unit (CCU) of the Hospital Clı́nico Universidad de
Chile (HCUCH), the problem of nosocomial infections is an important goal inside the Local
Quality Programme. Protocols and standards have emerged aimed at maximizing surveil-
lance, monitoring and control of risk factors for nosocomial infections. These strategies
generate the need to monitor our CCU baseline. Compliance with medical indication of
certain invasive procedures such as central venous access (CVC) and urinary catheter stay
(CUP), are factors to evaluate in these protocols, to reduce the risks of infection associated.

OBJECTIVES. Assessing compliance with medical indications for invasive procedures type
CUP and CVC, based on local recommendations of the Committee of Nosocomial Infections
(CIIH) of HCUCH and international Society of Health Epidemiology of America and the
Infectious Diseases Society of America (SHEA/IDSA).

METHODS. We monitored two specific procedures required by the guidelines of CIIH-
HCUCH, indications of CVC and CUP. The guidelines are based on standard recommen-
dations of the Manual of CIIH-HCUCH and international recommendations SHEA/IDSA.
The period was from April to December 2009. It took the total UPC which has 12 beds in the
Intensive Care Unit (ICU), 15 beds in the Medical Middle-Care Unit (MMCU) and 28 beds in
the Surgical Middle-Care Unit (SMCU). The implementation of guidelines was conducted by
medical resident during 1 month, with shift monthly the medical resident. The data collected
were managed in database, with expression in medians, and percentages.

RESULTS. In our CCU had 4340 admissions in period April-December 2009. The ICU
admissions were 484, 867 were in MMCU and 2989 in SMCU. We applied a total of 1853
supervision’s patterns, covering the CCU in its entirety. 53.4% (990 patterns) was invaded at
the time of supervision. 699 patterns were performed in the ICU (37.7%), 640 patterns in
MMCU (34.5%), and 739 patterns in SMCU (39.9%). The distribution pattern of CVC was
954 (51.5%) and 899 patterns CUP (48.5%). In 19.2% of CUP patterns (92 patterns) and
10.4% of CVC guidelines (53 guidelines), showed no medical indication of invasion at the
time of supervision. Indications not mentioned by CIIH, monitoring in oncological abdominal
surgery (33%), spinal trauma surgery (25%) and skin protection in the management of
pressure ulcers (18%) were the most representative CUP. The CVC for renal replacement
therapy (50%) were not included in local recommendations.

CONCLUSIONS. There was a 19.2% of CUP guidelines and 10.4% of CVC guidelines in the
period monitored, without a medical indication of invasion, which implies an important respon-
sibility of the treating team. The supervision of medical indications for invasive procedures is an
important process under surveillance and especially prevention of intrahospitalary infections.

1112
VARIABLES ASSOCIATED WITH DEATH OF SEPTIC PATIENTS ADMITTED
TO THE INTENSIVE CARE UNIT

A.B. Lopez1, J.C. Pasco1, V. Perez1, A.M. Lubombo1, A.A. Merino1, A. Marcos1,
F.C. Tarancon1, T.L. Alvarez1, A.C. Caballero1, S.M. Cortes1, C. Ochoa2, A. Alvarez1,
A.E. Fabre1

1Virgen de la Concha Hospital, Intensive Care Unit, Zamora, Spain, 2Virgen de la Concha
Hospital, Paediatrics, Zamora, Spain

OBJECTIVES. To determine the variables associated with the prognosis of critically ill
septic patients on admissions to the ICU.

METHODS. This retrospective study was carried out in a polyvalent ICU of a secondary
hospital from January 1, 2006, to December 31, 2009. All patients meeting criteria for sepsis
on admission to the ICU. The following variables were recorded: gender, age, chronic organ
insufficiencies (liver, renal, pulmonary, cardiovascular, and inmunosuppression), comorbid-
ities (alcoholism, smoking habit, diabetes mellitus, non-core malignancy, and previous
surgery or sepsis), previous antibiotic therapy, nosocomial infection, bacteraemia, culture of
focus, site of infection, appropriateness of empirical antibiotics and failure of organs on
admission by SOFA scale and during the clinical course. The statistical analysis was per-
formance with SPSS 11.5.1. The association between the variables and death was
accomplished using Student’s t test for parametric continuous variables, and Chi-square test
for categorical variables. Survival analysis by log-rank and Cox regression multivariate
analysis was made to identify the independent factors associated with mortality.

RESULTS. One hundred and forty nine patients were included at ICU admission. Sepsis was
present in 22 patients (14.8%), severe sepsis in 33 (22.1%), and septic shock in 95 (63.8%).
The mean age was 66 years and 61.1% were male. The mortality rate was 39%. Regarding
surviving patients, SOFA score who died was greater 11 (SD 8.2), p = 0.01. The mean age of
the patients who died was greater, 70.1 years (SD 10.6), than in surviving ones, 63.9 years
(SD 15.3), p = 0.031. Factors associated with mortality in the ICU, were the gender (47.3%
in male regarding 27.6% in woman, p = 0.017), non-core malignancy (58.3%, p = 0.04),
septic shock (53%, p = 0.001), respiratory failure (59%, p = 0.001) and cardiovascular
failure (47%, p = 0.02).In multivariate analysis, strong predictors of mortality were the
gender male (HR 1,844; CI 95%, 1,027–3,308), the age (HR 1,035; CI 95%, 1,010–1,062),
APACHE I (HR 1,037; CI 95%, 1,009–1,065), septic shock (HR 2,612; CI 95%, 1,216–5,609)
and inadequate empirical antibiotic therapy (HR 2,459; CI 95% 1,159–5,218).

CONCLUSIONS. The prognosis of sepsis in males and older patients is worse. Regarding
comorbidities, non-core malignancy was associated with mortality rate. Septic shock, greater
SOFA score, respiratory failure and cardiovascular failure implies a higher mortality rate. The
adequate empirical antibiotic was associated with a reduction in this rate.
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PANDEMIC INFLUENZA H1N1: HOW DID WE DEAL WITH IT!

J.M. Pereira1, C. Basilio1, C. Sousa Dias1, L. Santos2, A. Sarmento2, J. Artur Paiva1

1Hospital S. João EPE, Serviço de Medicina Intensiva, Porto, Portugal, 2Hospital S. João EPE,
UCI Doenças Infecciosas, Porto, Portugal

INTRODUCTION. Recently we faced 2009 pandemic influenza A H1N1v strain. In severe
cases, prompt initiation of effective antiviral treatment, appropriate oxygenation and venti-
lation support are critical for survival.

OBJECTIVES. To describe characteristics, treatment and outcomes of critically ill patients
with 2009 influenza A (H1N1) infection admitted to an Intensive Care Department, in a
University Hospital in Portugal.

METHODS. Prospective, single center, observational cohort study of all patients with H1N1
infection from August 2009 to January 2010 admitted to an ICU. We collected data on
demographic and clinical characteristics of the patients and on treatments and outcomes.

RESULTS. 36 patients were included, mainly man (53%) with a mean age of 45 years
(44.9 ± 14.5). 22% were healthy subjects. Most prevalent co-morbidities were: obesity
(33.3%), chronic pulmonary disease (33.3%) and diabetes mellitus (25%). Symptoms started
4.76 ± 3.3 days before ICU admission and the most frequent were: cough (80.6%), dyspnea
(77.8%) and fever (66.7%). Median time for ICU admission was 1,268 min (IQR 185–2,549).
Mean total SOFA, SAPSII and SAPS III score on ICU admission were 9.71 ± 3.73,
42.5 ± 19.1 and 62.3 ± 15.7, respectively. Primary viral pneumonia (77.8%) was the most
frequent manifestation of influenza. Septic shock (27.8%) and bacterial pneumonia (25%)
were the clinical conditions more frequently associated. Antiviral therapy (oseltamivir) was
started 404.5 min (30–1,465) after hospital admission with a mean duration of
11.2 ± 4.7 days. 94% of the pts received concomitant antibacterial treatment, mainly a
macrolide (83.3%). Most of the patients were severely hypoxemic [PaO2/FiO2 ratio 101.5
(62–479)] and 80.6% underwent mechanical ventilation with a median duration of 15 days
(4–94). Lung rescue therapies included neuromuscular blockade (36.1% of patients), prone
positioning ventilation (33.3%), inhaled nitric oxide (19.4%), extracorporeal membrane
oxygenation (8.3%) and high-frequency oscillatory ventilation (2.8%). Vasopressors and
steroids were use in 52.8 and 63.9% of the pts respectively. Renal replacement therapy was
started in 19%. ARDS (44.4%) and nosocomial infection (44.4%) were the most frequent
complications. ICU and global hospital mortality were, respectively, 25 and 36.1%. Median
ICU and hospital LOS were 16 and 22 days respectively.

CONCLUSIONS. H1N1 infection was associated with significant morbidity and mortality.
It occurred mainly in young pts with co-morbidities and was associated with severe hypox-
emia, a trigger for prolonged mechanical ventilation and frequent use of lung rescue therapies.
A significant delay in hospital admission and start of antiviral therapy should also be noted.

1114
PREDICTIVE MODEL ASSESSMENT OF POSITIVE BLOOD CULTURES
IN CRITICALLY ILL PATIENTS

A. Ubeda1, T. Contreras1, A. Loza1, M. Marin1, O. Salas1, C. Povis1, P. Saavedra2, C. León1

1Hospital Universitario de Valme, Sevilla, Spain, 2Hospital Universitario Dr. Negrı́n, Las
Palmas de Gran Canaria, Spain

OBJECTIVES. To search for independent predictors of bloodstream infection in Intensive
Care Unit (ICU) patients. To analyze the clinical and epidemiological characteristics of
patients who were taken samples for blood cultures (BC) in ICU. Evaluation of current
indications for blood cultures, antibiotic treatments (ABT).

METHODS. Prospective observational study of adult patients consecutively admitted to an
ICU who were taken BC from March to November 2009. Demographics, clinical data and
laboratory tests at the time of collection of the BC were collected, as well as the BC indication
and ABT. ABT was classified as adequate in terms of susceptibility received. Qualitative
variables are expressed as percentage and quantitative variables as mean and standard
deviation. logistic regression was performed of multivariate analysis. We considered statis-
tically significant a p value \.05.

RESULTS. 336 BC were included of 194 patients. Mean age 59.6 ± 17.1. ICU stay
10.4 ± 11.6 days (hospital 29.6 ± 26.3d). Hospital mortality rate 32.5%. Patients were
medical (63.6%), surgical (32%). BC indications: fever peak (60.7%), severe sepsis/septic
shock (24.7%). The most commonly used ABT were cefotaxime and imipenem. Source of
infection: abdominal (37.5%), respiratory (31.2%). Results of BC: 79 positive (23.5%), 257
negative (76.5%). The most commonly isolated microorganisms were E. coli, S. aureus,
P. aeruginosa and S. pneumoniae. Appropriate empirical treatment: 84.8% of cases with
positive BC. The factors that maintain independent association with outcome were CRP
(p \ .001, OR 1.005; 1.002–1.008) and SOFA (p = .006, OR = 1.138; 1.037–1.248).

UNIVARIATE ANALYSIS
Hemocultive

Negative (N = 146) Positive (N = 48) P

Male/female (%) 67.8/32.2 52.1/47.9 .049
APACHE II 15 (10;20) 21 (10;25) .024
SOFA 5 (3;7) 8 (4;12) \.001
Cardiac frequency, bpm 98 (84;115) 112 (100;120) .047
Leukocytes (91,000) 12.6 (8.2;18.8) 16.5 (8.8;26.3) .047
Lactate 1.8 (1.15;2.75) 2.15 (1.50;3.10) .002
CRP 188 (113;270) 286 (270;376) \.001
Before CRP 199 (62;273) 225 (114;355) .016

CONCLUSIONS. In our sample, the levels of CRP and the SOFA value at the time of the BC
were independently associated with the presence of bloodstream infection, defined as the
presence of positive blood culture. The most common indications were the presence of
persistent fever/fever peak and severe sepsis/septic shock. We got a 23.5% of positive BC,
with E. coli, S. aureus, P. aeruginosa and S. pneumoniae as the most commonly isolated
microorganisms. Cefotaxime and imipenem were the most commonly used ABT.

REFERENCE(S). 1. Lee A, et al. Detection of bloodstream infections in adults: how many
blood cultures are needed? J. Clin. Microbiol. 2007; 3546–3548.
2. Shapiro NI, et al. Who needs a blood culture? A prospectively derived and validated

prediction rule. J.Emerg. Med.2008;3:255–264.
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AN AUDIT OF TIME TO FIRST DOSE ANTIBIOTIC IN SUSPECTED SEPSIS

R. Nijjar1, I. Mannan1, A. Walden1

1The John Radcliffe Hospital, Acute Medical Unit, Oxfordshire, UK

INTRODUCTION. Sepsis is a leading cause of death worldwide. Delays in prompt antibiotic
therapy in severe sepsis contributes to 10–15% increase in mortality rates. 1International standards
recommend administration of broad spectrum antibiotics within 3 h of presentation in patients with
sepsis. 2

OBJECTIVES. To assess the length of time from admission to administration of first dose antibiotic
in patients with suspected sepsis, in an acute medical setting. We hypothesised that the following
could contribute to a delay in antibiotic administration

1. admission method; emergency department versus community,

2. route of administration; oral vs. intravenous,
3. prescription method; immediate (once only) vs. regular prescriptions), and
4. source of infection.

METHODS. Prospective study over two-week periods in an acute medical unit: cycle one (May
2009) and cycle two (December 2009). Inclusion criteria included all adult patients prescribed
antibiotic therapy in suspected sepsis with documented source of infection.

RESULTS. Cycle one (n = 51) mean time from admission to administration of first dose antibiotic
was 5:33 ± 4:53 h. The method of prescription was statistically significant (p = 0.002, unpaired t
test), with ‘once only’ prescriptions administered up to 2.4 times quicker than regular prescriptions.
Recommendations from cycle one lead to the prescription of first dose antibiotic on the ‘once only’
section of the drug chart being incorporated into antibiotic guidelines.

Cycle two (n = 63) mean time from admission to administration of first dose antibiotic was
4.04 ± 3.42 h. There was not a statistically significant uptake of intervention by clinical staff. No
hypothesised factors were identified to be significant contributors to the time delay, including pre-
scription method (p = 0.902).

Admission to administration time difference between cycles was 1.26 h, with a mean reduction of
1.04 h between clinician assessment and prescription time in cycle two.

CONCLUSIONS. We identified delays against the standard after both cycles of the audit. We
demonstrated that the method of prescription should be taken into consideration when prescribing
antibiotics in patients with suspected sepsis. There are a multitude of factors that could contribute to a
reduction in the clinician assessment to prescription time, which may be investigated in further audits.

REFERENCE(S). 1. Wheeler AP, Bernard GR. Treating patients with severe sepsis. NEJM. 1999
Jan:340:207–214
2. Dellinger RP, Carlet JM, Masur H, Gerlach H, Calandra T, Cohen J, Gea-Banacloche J, Keh D,

Marshall JC, Parker MM, Ramsay G, Zimmerman JL, Vincent JL, Levy MM; Surviving Sepsis
Campaign Management Guidelines Committee. Surviving Sepsis Campaign guidelines for
management of severe sepsis and septic shock. Crit Care Med. 2004 Mar;32(3):858–73.
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PNEUMOCOCCAL DISEASE IN CRITICALLY ILL ADULTS IN THE 7-VALENT
VACCINE ERA

A. Sánchez1, M. Palomar1, M. Pérez1, J.C. Ruiz1, J. Burgos2, V. Falcó2, R. Bartolomé3,

N. Larrosa3, A.M. Planes3, J. Rello1

1HG Vall d’Hebron, Intensive Care Unit, Barcelona, Spain, 2HG Vall d’Hebron, Infectious Diseases,
Barcelona, Spain, 3HG Vall d’Hebron, Microbiology, Barcelona, Spain

INTRODUCTION. In Spain, 7-valent conjugated pneumococcal vaccine (PCV7) was introduced in
2001. Several studies have shown a decrease in the pneumococcal disease (PD) in children. The effect
on adults is still not well known.

OBJECTIVE. to determine if there is a change in the incidence, complications and severity of the
PD after the introduction of the 7-valent conjugated vaccine.

METHODS. Observational study of patients with PD admitted to an Intensive Care Unit of a
teaching hospital. The period of the study was from January 2000 until December 2009. Epidemi-
ological data, clinical course, complications and mortality rate were obtained from hospital’s records.
Statistical tests: Chi-square, Fisher test, Student’s t, U Mann–Whitney and logistic regression
analysis.

RESULTS. 163 patients from the 8,548 total admissions at ICU during that period of time were
studied. 62% were men, mean age 54.54 (16.85–82.90) years. Diagnose was performed by 2 or more
methods in 47.9%, blood cultures in 20.5%, urinary antigen testing in 12.2%, pleural fluid in 1.3%,
sputum in 9% and cerebrospinal fluid in 7.1%. APACHE-III at admittance was 67 (12–188).
Comorbidities were present in 77.3% of the patients. The cause of admittance was meningitis in
23.9% and pneumonia in 74.2%. Patients affected with meningitis were older (p = 0.004) than those
affected with pneumonia. During these years, the PD has shown a statistically significant increase
(p = 0.0043) in the number of patients admitted and the in cases of pneumonia while the number of
pneumococcal meningitis remained stable. Pleural effusion was developed by 21.2% of the patients.
Mechanical ventilation was necessary in 59.7% of patients with pneumonia and 73.7% in patients
affected with meningitis. Worst GCS at UCI in patients with meningitis was 7 (3–15). ICU length of
stay was 8 (1–109) days. Mortality rate in patients with meningitis and pneumonia was 28.2 and
22.7% respectively (NS). The respiratory (38.4 vs. 1.7% p \ 0.001) and renal failures (38.9 vs. 11.6%
p \ 0.0001) were significantly associated with a higher mortality. Neurological sequelae after
meningitis were observed in 58.1% of the patients. The main risk factors associated with mortality
were age (OR 1,071 95% CI: 1,017–1,127), solid neoplasia (OR 6,307 CI 95%: 1,022–38,904) and
chronic hepatopathy (OR 3,211 95% CI: 1,144–9,014). HIV infection was shown as the most
important independent risk factor for mortality (OR 38,44 95% CI: 5,596–264,02).

CONCLUSIONS. The incidence of PD in our ICU has significantly increased after the introduction
of PCV7 in our area. Patients have a high proportion of comorbidities. PD was associated with a high
rate of complications. Patients with HIV infection have the worst outcome.

REFERENCE. Lexau CA et al. Changing epidemiology of invasive pneumococcal disease among
older adults in the era of pediatric pneumococcal vaccine. JAMA 2005; 294:2043–51.
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INFUSION TIME OF PIPERACILLIN/TAZOBACTAM AND OPTIMAL CLINICAL OUT-
COMES IN PSEUDOMONA AERUGINOSA INFECTIONS IN CRITICALLY ILL PATIENTS
D. Soy1,2, E. Carcelero1

1Hospital Clinic Barcelona, Pharmacy Service, Barcelona, Spain, 2CIBERES (CIBER de Enfermedades
Respiratorias, 06/06/0028), IDIBAPS. University of Barcelona, Barcelona, Spain

INTRODUCTION. Severe infections in ICU patients due to P. aeruginosa are related to higher
morbi-mortality. Timely and adequate antibiotic treatment is fully justified according to resistance
data. The minimum inhibitory concentration (MIC) becomes a surrogate of the pharmacody-
namics (PD) of the combining infecting bacteria and drug. As pathogens become more resistant,
treatment failure using standard dosing regimens increases. The pharmacokinetic (PK) profile in
ICU patients is too variable to optimize therapeutic outcome by using the standard dosages. Monte
Carlo simulations facilitate to theoretically forecast the probability of PK/PD target attainment.
Regarding b-lactams, the PK/PD index that best correlates with clinical and bacteriological effi-
cacy is the time for which the free serum drug concentration exceeds the MIC: fTSS [ MIC. In order
to optimize it, continuous or extended IV infusions have been proposed.

OBJECTIVES. This analysis evaluates, by means of Monte Carlo simulations, the appro-
priateness of several piperacillin/tazobactam (PT) extended IV infusions (EI) and continuous
infusions (CI), in ICU patients with P. aeruginosa infections.

METHODS. For each dose regimen (EI and CI), 5000 PK profiles were simulated based on
previous population PK data and creatinine clearance (CLcr): 80 mL/min, 40 mL/min and
20 mL/min. A wide range of MICs was studied: 1–32 mg/L, according to the CLSI cut-off for
P. aeruginosa to PT. The likelihood of target attainment: fTSS [ MIC [70% (PP70) was
calculated for each EI while keeping the interdose interval of 6 or 8 h. A PP70 value [90%
was considered satisfactory. Regarding CI, fTSS [ MIC = 100% (PP100) and the percentage of
patients with free-PT concentrations (fCSS) higher than the MIC 91 or 4 were determined.

RESULTS. Results from simulations show that, in patients with CLcr: 80 mL/min, a dosage of PT of
4 g IV for 30 min/8 h is expected to reach the goal (PP70[90%) only for MIC values B 1 mg/L. For
higher MICs, PP70 was clearly inadequate. The probability of attaining PP70 for a given MIC rises as long
as the infusion time increases (i.e.: MIC = 4 mg/L; PP70%: 74, 79, 81, 95, 98; EI(h): 0.5, 1, 2, 3, 4,
respectively). Conversely, the length of infusion seems to have less impact on PP70 in patients with
moderate and severe renal impairment. PP70 clearly remains above 90% whilst Clcr = 40 mL/min and
MIC B 4 mg/mL. Regarding CI, all regimens achieve full PP100, although not all of them optimize the
ratio fCSS/MIC C4. For example, if MIC = 4 mg/L and CLcr = 80 mL/min, a loading dose of 2 g
followedbyCIof4,6,8,10or12 gofPTshowedfullPP100,while fCSS/MICC4wasonlyachievedin64,
73, 94, 99 and 100% of patients, respectively. These results improve when renal impairment is present.

CONCLUSIONS. PT administered either as a continuous or extended infusion (3 h) might
increase the likelihood of microbiological eradication and clinical outcome in ICU patients
and high MICs for P. aeruginosa.

REFERENCE(S). None.
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CARBAPENEM PHARMACODYNAMICS (PD) AGAINST PSEUDOMONAS AND
ACINETOBACTER ISOLATED FROM INTENSIVE CARE UNITS (ICU) IN EURO-
PEAN HOSPITALS: RESULTS FROM THE 2009 PASSPORT PROGRAM

T. Mazzei1, D. Breilh2, R. Mutters3, J.L. Kuti4, D.P. Nicolau4

1Università degli Studi di Firenze, Firenze, Italy, 2CHU de Bordeaux, Bordeaux, France,
3Institute for Medical Microbiology and Hospital Epidemiology, Hannover, Germany,
4Hartford Hospital, Center for Anti-Infective Research and Development, Hartford, USA

INTRODUCTION. The treatment of Pseudomonas aeruginosa (PSA) and Acinetobacter
baumannii (AB) remains problematic in many ICUs. With few novel antibiotics in devel-
opment, surveillance of contemporary isolates coupled with PD modeling will aid optimal
dosing of currently available carbapenems. Prolonged infusion is a popular administration
method for optimizing PD of the carbapenems while retaining room temperature stability.

OBJECTIVES. The aim of this PASSPORT (Probability of target attainment of Antibacterial
agents Studied for Susceptibility and Pharmacodynamic Optimization in Regional Trials)
study was to determine the probability of obtaining bactericidal PD exposures for various
carbapenem dosing regimens against PSA and AB collected in European ICUs.

METHODS. Monte Carlo simulation, based on population pharmacokinetics, modelled 5,000
patients receiving doripenem, imipenem, and meropenem dosages as standard and prolonged
infusions against 1,018 PSA and 179 AB collected from ICUs in Europe (n = 80 centers from
16 countries) during 2009. Susceptibility was calculated using EUCAST (European Com-
mittee on Antimicrobial Susceptibility Testing) breakpoints. Bactericidal targets were free
T [ MIC for 40% of the dosing interval. The cumulative fraction of response (CFR) was the
percentage of simulated patients achieving this exposure against each population.

RESULTS. Susceptibility and CFR results are provided in the table.

SUSCEPTIBILITY AND CFR RESULTS
Carbapenem Regimen
(infusion duration)

CFR (%)

PSA (n = 1018) AB (n = 179)

Doripenem susceptibility 57.2 41.3
0.5 g q8 h (l h) 69.2 48.0
1 g qSh (l h) 76.7 53.7
2 g q8 h (l h) 83.3 61.6
0.5 g q8 h (4 h) 79.0 56.4
l g q8 h (4 h) 85.5 60.7
2 g q8 h (4 h) 91.0 68.9
Imipenem susceptibility 56.9 46.9
0.5 g q8 h (0.5 h) 44.9 42.8
0.5 g q6 h (0.5 h) 51.6 47.2
1 g q8 h (0.5 h) 51.9 46.9
0.5 g q8 h (3 h) 56.4 50.3
0.5 g q6 h (3 h) 58.5 51.5
1 g q8 h (3 h) 60.9 52.4
Meropenem susceptibility 58.3 46.4
0.5 g q8 h (0.5 h) 58.0 44.6
0.5 g q6 h (0.5 h) 62.4 48.8
1 g q8 h (0.5 h) 65.2 51.2
2 g q8 h (0.5 h) 71.9 56.7
0.5 g q8 h (3 h) 64.9 51.7
1 g q8 h (3 h) 71.4 56.9
2 g q8 h (3 h) 78.1 61.9

CONCLUSIONS. Despite high levels of resistance among PSA and AB from these ICUs, CFR
for most carbapenem dosing regimens were above the reported susceptibility. Doripenem pro-
vided greater CFR than meropenem, which was superior to imipenem against these isolates. While
higher doses combined with prolonged infusions significantly improved CFR against PSA,
alternative therapeutic strategies will be required to address these highly resistant AB.

GRANT ACKNOWLEDGMENT. The PASSPORT study is supported by a grant from
Janssen-Ortho-McNeil.
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PREVENTING ADVERSE DRUG EVENTS: POTENTIAL DRUG INTERACTIONS
INVOLVING ANTIMICROBIALS IN CRITICALLY ILL PATIENTS

E.V.S. Jambo1, F.V.C. De Marco2

1Vivalle Hospital, Department of Clinical Pharmacy, Sao Jose dos Campos, Brazil, 2Vivalle
Hospital, ICU, Sao Jose dos Campos, Brazil

INTRODUCTION. Drug interactions are common, and the effects of these interactions can
range from innocuous to deadly. Critically ill patients often receive a variety of potent drugs,
including antimicrobials, making this population extremely susceptible to drug-drug interactions.
Therefore, physicians must be familiar not only with the antimicrobial drugs capable of producing
adverse drug events, but also their potential drug-drug interactions. There are scarce data about the
incidence of these types of drug interactions and the how frequently it might cause adverse events.

OBJECTIVES. The purpose of this study is to evaluate the incidence of potential drug
interactions involving antimicrobials and the possibility to cause adverse events.

METHODS. The clinical pharmacist has prospectively analyzed ICU prescriptions between
January 2009 and December 2009 with the purpose to identify potential drug-drug interactions
involving antimicrobials. The screening was done with the relief from a software (Epocrates Rx�

drug reference). The interactions detected were classified in eight groups according to the affected
system (neurological, cardiovascular, gastrointestinal, renal, endocrine, hematological, muscu-
loskeletal and others) and through the type of interaction (pharmacokinetic, pharmacodynamic and
others). We have identified the most common potential effects, the medications involved and have
observed the incidence of adverse drug events.

RESULTS. The ICU admitted 347 patients during the study period. We have analyzed 661
physician orders with 8209 prescribed items. We have identified 871 antimicrobial drug interactions
(71 different interactions) which compound 20% of the total drug interactions (n = 4349). The
cardiovascular system and the pharmacokinetic interaction were the most potentially affected (38%;
42%). The most common medications involved were: fluconazole (24%), clarithromycin (23%),
levofloxacin (12%); linezolid (11%). The clinical pharmacist has made an intervention regarding
medication safety in 3% (n = 27) and the acceptance rate by the medical ICU staff was 74%. We
have not been able to identify any adverse drug event caused by drug interaction even with our active
search and the spontaneous reports. However, sub notification must be taken into consideration.

CONCLUSIONS. Clinicians should be aware of potential drug-drug interactions when
making therapy selections for critically ill patients. Antimicrobial drugs are susceptible to
interact with other drugs, which may increase the risk of adverse drug events. The clinical
pharmacist interventions may improve clinical outcomes by optimizing medication use,
monitoring potentially preventable adverse drug events and promoting information about this
important issue to the ICU multi-professional team.

1120
PERI-OPERATIVE PLASMA CEFAZOLIN LEVELS FOR ANTIBIOTIC PROPHY-
LAXIS DURING CARDIAC SURGERY WITH CARDIOPULMONARY BYPASS
(CPB)

G. Merli1, C. Brambillasca1, P. Moliterni1, G.C. Huci1, E. Sisillo1

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

INTRODUCTION. Cefazolin is one of the most frequently administered antimicrobial agent
for prophylaxis in ‘‘clean’’ surgery. Its broad spectrum against Gram + micro-organisms and
its pharmacological characteristics make it an easy-to-use choice to prevent infections caused
by Staphylococcus aureus and coagulase-negative stapylococci.

OBJECTIVES. The aim of this study is the evaluation of the plasma concentrations of
cefazolin administered as a prophylactic antimicrobial agent during cardiac surgery with
CPB. Adequate cefazolin plasma levels can maintain a tissue concentration high enough to
prevent the risk of developing post-operative infections.

METHODS. After obtaining Ethical Committee approval and personal written consent, two
groups of patients were enrolled in this prospective study. The first group, 12 patients,
received cefazolin, 2 g, 30–60 min before skin incision and 1 g adjunctive dose after 4 h.
Then, three 2 g doses were administered every 8 h. In the second group of 12 patients the
adjunctive 1 g cefazolin dose was given at the beginning of the CPB. Blood samples were
collected immediately before the first dose and every hour for the whole time of surgery, and,
only in the second group, after surgery, at 12th, 18th and 24th hour. Plasma cefazolin con-
centration was determined with a biological radial diffusion assay.

RESULTS. Plasma cefazolin was constantly higher than the MIC90 of the most involved
micro-organisms (according to CLSI). In the first group, cefazolin concentration suddenly
decreased after starting CPB. The 1 g adjunctive dose immediately restored it. The earlier
administration of this dose in the second group prevented this sudden fall. Plasma cefazolin
was maintained at effective inhibitory levels for the whole time of surgery in all patients
([32 mcg/ml). During the postoperative period cefazolin decreased slowly, but inhibitory
plasma levels were always maintained. The rate of cefazolin clearance was found equal to the
creatinine clearance in all patients.

Perioperative plasma cefazolin concentration

CONCLUSIONS. The administration of cefazolin 2 g every 8 h can guarantee effective
inhibitory plasma concentrations during surgery and during the first 24 h after surgery. CPB
causes a sudden fall in cefazolin plasma levels. This can be avoided administering an
adjunctive 1 g dose immediately before starting CPB.

1121
VANCOMYCIN DOSE REGIMEN ADJUSTMENT IN BURN PATIENTS ACCORD-
ING TO TOTAL BURN SURFACE AREA

C.S. Giraud1, E. Campos2, J.M. da Silva Junior2, D.S. Gomez2, M.C. Ferreira2,
S.R.C.J. Santos1

1Universidade de São Paulo, Faculdade de Ciências Farmacêuticas, São Paulo, Brazil,
2Hospital das Clı́nicas da FMUSP, São Paulo, Brazil

INTRODUCTION. Adequate antibiotic therapy during infections is essential for a successful
outcome in burn patients.

OBJECTIVES. Vancomycin dose regimen was adjusted based on trough plasma levels in
burn patients that were distributed according to the extension total burn surface area (TBSA);
also pharmacokinetics changes were compared.

METHODS. Twenty seven adult burn patients of both sexes, requiring antimicrobial therapy
with vancomycin for the control of sepsis were investigated. Pharmacotherapeutic follow up
was performed in a serial of periods (112 observations) for all patients investigated by
collection of blood samples, 1 mL each from the venous catheter as follows: 1st blood sample
collection, 2 h after the beginning of drug 1 h infusion and a 2nd sample blood collection at the
trough, immediately before the next dose. If necessary, additional sample blood collections were
performed based on the laboratorial data for patients any time, for dose adjustment purpose and
optimization of drug therapy. Vancomycin plasma concentrations were determined by high-
performance liquid chromatography. Plasma curve decay was plotted, and pharmacokinetics was
analyzed by one-compartment open model against the reference data reported.

RESULTS. Burn patients receiving the empiric dose regimen showed trough plasma level lower
than the minimum effective concentration, consequently dose adjustment was required. Vanco-
mycin adjusted dose regimen showed statistical significance differences according to TBSA
(p\ 0.05) as follows for daily dose normalized to body weight and expressed by mean ± SD:
25.5 ± 11.9 mg/kg/day were required for patients with TBSA below 20%, 32.0 ± 6.4 mg/kg/day
for TBSA 20–40% and 34.8 ± 12.2 mg/kg/day were required for TBSA above 40%. Relevant
changes on pharmacokinetics were observed by drug plasma clearance increased according the
increase of TBSA (p\ 0.05), while the apparent volume of distribution and also the biological
half-life remained unchanged. Additionally, a weak correlation was observed between vanco-
mycin plasma clearance and creatinine clearance (R2 = 0.36; p = 0.0004), probably due to the
contribution of the extra-renal clearance on total drug elimination.

CONCLUSIONS. On the basis of data obtained in the present study and to prevent thera-
peutic failure and also to reduce the risk of bacterial resistance, dose adjustment in burn
patients is recommendable based on vancomycin plasma monitoring and also on the extension
of total burn surface area.

1122
IS VANCOMYCIN DOSING APPROPRIATE IN OBESE PATIENTS OF A MEDICAL
ICU?

J. Hoellthaler1, K. Baur1, B. Saugel1, V. Phillip1, C. Schultheiss1, P. Thies1, W. Huber1,

R. Schmid1

1Klinikum Rechts der Isar, Technical University of Munich, Munich, Germany

INTRODUCTION. The importance of early antibiotic therapy has been recently demon-
strated. Regarding a rapidly increasing number of obese patients, appropriate drug dosage in
these patients is an important challenge of critical care since it has been shown that not only
early start of antibiotics but also correct target concentrations decrease mortality. Vancomycin
is administered according to body weight (BW). Nevertheless, little is known about the
percentage of obese patients achieving pre-defined target serum levels within 24 h after
initiation of vancomycin therapy compared to patients with normal BW.

OBJECTIVES. Therefore, it was the aim of our study to analyze the appropriateness of
serum vancomycin levels in patients with a BW between 40 and 150 kg.

METHODS. Over a period of January 2007 to February 2010 vancomycin therapy was
initiated in 90 patients of a medical ICU. Vancomycin dosage was standardized with an initial
bolus of 1 g i.v. for patients with a BW of\70 kg and 1.25 g i.v. in case of BW C70 kg. The
target serum concentration was 15–25 mg/L. The first serum vancomycin level was deter-
mined within B 24 h. Primary endpoint: comparison of the percentage of initial vancomycin
levels within the pre-defined target concentration.

RESULTS. Patients characteristics: n = 90, 34 female, 56 male, mean age 61.5 ±
14.1 years, APACHE II Score 24.7 ± 8.3, height 1.71 ± 0.09 m, BW 79.0 ± 21.9 kg, BMI
26.8 ± 6.6 kg/sqm, serum level of vancomycin within 24 h 19.2 ± 8.9 mg/L. ‘‘First serum
vancomycin level outside target rage’’ was univariately associated with height (r = 0.267,
p = 0.011) and BW (r = 0.257, p = 0.015) but neither with BMI (r = 0.176, p = 0.099) nor
with age (r = 0.083, p = 0.439). ROC analyses of these parameters (BW, height and BMI)
regarding the prediction of ‘‘first serum vancomycin level outside target rage’’ found the
highest ROC-area under curve for BW (ROC-AUC: 0.660). The cut off value with the highest
sum of sensitivity and specificity was 80.5 kg. The distribution of vancomycin serum levels
classified as lowered (\15 mg/L), normal (15–25 mg/L) and elevated ([25 mg/L) was
44%:21%:35% in patients with BW [ 80.5 kg and 26%:74%:0% in patients with
BW \ 80.5 kg. The percentage of measurements within the target range was significant lower
in patients with BW [ 80.5 kg (9/43; 21%) compared to patients with BW \ 80.5 kg (35/47;
74%; p \ 0.001).

Additionally, multivariate analysis (R = 0.55) confirmed that ‘‘BW [ 80.5 kg’’ was inde-
pendently associated with ‘‘serum vancomycin level outside of target’’ (p \ 0.001), whereas
BMI, height and age were not significantly associated.

CONCLUSIONS. BW [ 85 kg has a significant impact on vancomycin levels outside the
target range. Within 24 h, target vancomycin serum concentrations were achieved in 21% of
patients with BW [ 80.5 kg compared to 74% of patients with a BW \ 80.5 kg (p \ 0.001).
Future studies should develop dosage standards providing more appropriate early vancomycin
levels in obese patients.
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VANCOMYCIN DELIVERED BY CONTINUOUS INFUSION DOES NOT WORSEN
RENAL FUNCTION WHEN COMPARED WITH INTERMITTENT DOSING IN
CARDIAC CRITICALLY ILL PATIENTS

M. Allan1, R. Gupta2, M. Afzal3, S. Day3, I. Mackenzie1, B. Tunnicliffe1, T. Whitehouse1

1University Hospital Birmingham, Department of Anaesthesia and Critical Care, Birming-
ham, UK, 2Hillingdon Hospital, Department of Anaesthesia, Uxbridge, UK, 3University
Hospital Birmingham, Department of Informatics, Birmingham, UK
INTRODUCTION. Vancomycin is almost entirely excreted by the glomerulus and may be
responsible for nephrotoxicity [1]. However, there is a lack of definitive evidence linking
concentrations to either outcome or toxicity [2]. Few reports exist comparing intermittent
dosing and continuous infusion. Ingram [3] suggested that whilst associated with a slower
deterioration in renal function, there was no difference in the prevalence of nephrotoxicity.
Similarly, Hutschala [4] demonstrated worsening creatinine in 149 patients following cardiac
surgery with both intermittent and continuous infusion but infusion tended to be less neph-
rotoxic despite receiving higher doses. We wish also to report our experiences with
vancomycin infusion in critically ill cardiac patients.
METHODS. We examined retrospective data from 2,512 patients treated with vancomycin.
We perform adjusted and un-adjusted analysis using SOFA on the day of starting vancomycin
and total dose received. Unlike APACHE, SOFA provides ‘sickness’ data throughout a
patients ICU stay. Renal function was calculated using the Cockcroft-Gault Equation which
although an unreliable estimate of creatinine clearance in the critically ill, allows normali-
sation of creatinine results across sex and weight.
RESULTS. There were 1,637 (65.2%) patients treated with BD vancomycin and 875 (34.2%)
with infusion. Both unadjusted and adjusted analyses suggest that there is no difference in
serum creatinine between BD and infusion (OR 1.88 95% CI -5.15 to 8.13 p = 0.599).

Renal function and day of treatment
CONCLUSIONS. There is no difference in renal function between intermittent dosing and
continuous infusion in Cardiac Critically Ill.
REFERENCE(S). 1. Barraclough K, Harris M, Montessori V, Levin A (2007) Nephrol Dial
Transplant 22: 2391–2394
2. Saunders NJ (1994) Lancet 344: 1748–1750
3. Ingram PR, Lye DC, Fisher DA, Goh WP, Tam VH (2009) Int J Antimicrob Agents 34:

570–574. S0924-8579
4. Hutschala D, Kinstner C, Skhirdladze K, Thalhammer F, Muller M, Tschernko E (2009)

Anesthesiology 111: 356–365.

GRANT ACKNOWLEDGMENT. An unrestricted educational grant was provided by Astra
Zeneca Ltd, Luton, Bedfordshire, UK. The study was initiated and conducted independently
by the named authors.
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OBESITY AS A RISK FACTOR ASSOCIATED WITH DEATH DUE TO 2009
PANDEMIC INFLUENZA A (H1N1)

S.M. Sovilj-Gmizic1, D. Obradovic1, B. Joves Sevic1, U. Batranovic2, I. Andrijevic3,

S. Gavrilovic4, M. Kojicic5

1The Institute for Pulmonary Diseases of Vojvodina, High Dependency Unit, Sremska Kamenica,
Serbia, 2The Institute fo Pulmonary Diseases of Vojvodina, Intensive Care Unit, Sremska
Kamenica, Serbia, 3The Institute for Pulmonary Diseases of Vojvodina, Department for Respi-
ratory and Cardiac Insufficiency, Sremska Kamenica, Serbia, 4The Institute for Pulmonary
Diseases of Vojvodina, Intensive Care Unit, Sremska Kamenica, Serbia, 5The Institute for Pul-
monary Diseases of Vojvodina, Lung Function Centre, Sremska Kamenica, Serbia
INTRODUCTION. Since April 2009, pandemic influenza A (H1N1) has spread worldwide.
A high number of obese patients has been reported among severely ill.
OBJECTIVES. The aim of the present study was to determine whether obesity is a risk factor
associated with death due to pandemic influenza A (H1N1).
METHODS. A retrospective cohort study of 64 adult patients, with complicated or severe forms
of pandemic influenza A (H1N1), admitted to High Dependency Unit and Intensive Care Unit of
The Institute for Pulmonary Diseases of Vojvodina, Serbia, between November 2009 and
February 2010, excluding pregnant women because obesity definitions are not applicable to
them. We defined categories of relative weight by body mass index (BMI, kg/m2).
RESULTS. There were 61 patients, 32 male (n = 32, 52.5%), mean age 46 years
(SD = ±12). Twenty nine patients were obese (BMI C 30) (n = 29, 47.5%), among them 3
were morbidly obese (BMI C 40) (n = 3, 4.9%). There was no difference in number of
patients requiring mechanical ventilation (12/29 vs. 9/32, p = 0.41) and hospital length of
stay between obese and patients with normal weight (13 vs. 11 days, p = 0.49). Death was
associated with obesity (8/29 vs. 3/32, p = 0.03). Four of eleven patients who died had only
obesity as an underlying condition.
CONCLUSIONS. Our observations support that obesity is a risk factor associated with death
due to 2009 pandemic Influenza A H1N1 infection.
REFERENCE(S). 1. Morgan OW, Bramley A, Fowlkes DS, Taylor TH, et al. Morbid
Obesity as a Risk Factor For Hospitalization and Death Due to 2009 Pandemic influenza
A(H1N1) Disease. Plos ONE (Internet). 2010 March (cited 2010 April 18); 5(3): e9694.
http://plosone.org/article/info:doi/10.1371/journal.pone.0009694
2. Wiwanitkit V. Obesity and swine flu: An observation. Obes Res Clin Pract (Inter-

net).2009 (cited 2010 April 18). doi:10.1016/j.orcp.2009.11.004
3. Gill JR, Sheng ZM, Ely SF, Guinee DG, Beasley MB, Suh J, Deshpande C, Mollura DJ,

Morens DM, Bray M, Travis WD, Taubenberger JK. Pulmonary pathologic Findings of
Fatal 2009 Pandemic Influenza A/H1N1 Viral Infections. Arch Pathol Lab Med (Internet)
(cited 2010 February 10) Vol 134, February 2010, E1–9

4. Centers for Disease Control and Prevention(CDC). Intensive-care patients with severe
novel influenza A(H1N1) virus infection-Michigan, June 2009. MMWR Morb Mortal
Wkly Rep (Internet) 2009 Jul 10 (cited 2010 April 18);58(jul): 1–4. Available from:
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm58d0710a1.htm

5. WHO guidelines for Pharmacological Management of Pandemic Influenza A(H1N1)
2009 and other Influenza Viruses (Internet) (cited 2010 April 26). http://www.who.int/
csr/resources/publications/swineflu/h1n1_use_antivirals_20090820/en/
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SEVERITY OF 2009 PANDEMIC INFLUENZA A (H1N1)V INFECTION IN
PREGNANT AND NON PREGNANT WOMEN IN SPAIN

E. Maravı́-Poma1, J. Escuchuri1, L. Macaya1, S. Aldunate1, I. Jiménez1, J. Benı́tez-Peyrat2,

A. Loza3, L. Llopart4, J. Rello5,6, J. Almirall7, M. Magret8, A. Rodrı́guez9, K. Cambra10,

R. Reig11, E. Regidor1, E. Marquez12, N. González13, H1H1 SEMICYUC Working Group
1Hospital Virgen del Camino, Pamplona, Spain, 2Hospital Gregorio Marañón, Madrid, Spain,
3Hospital Universitario NS de Valme, Sevilla, Spain, 4Hospital Universitario Vall d’Hebron,
Barcelona, Spain, 5Hospital Universitario Vall d’Hebron-IRVH, Barcelona, Spain, 6CIBERes,
Barcelona, Spain, 7Hospital de Mataró, Mataró, Spain, 8Hospital San Joan de Reus, Reus,
Spain, 9Hospital Universitario Joan XXIII-URV-IISPV, Tarragona, Spain, 10Fundación
Miguel Servet, Pamplona, Spain, 11Hospital General de Castellón, Castellón, Spain, 12Hos-
pital Infanta Elena, Huelva, Spain, 13Hospital Donostia, San Sebastian, Spain
INTRODUCTION. Pregnancy is a risk factor for critical illness due to 2009 (H1N1)v infection.
Early data suggested pregnant women are at increased risk of hospitalization and death.
OBJECTIVES. To describe the severity of 2009 Influenza (H1N1)v illness among pregnant
women and to study the relationship of pregnancy with mortality and primary pneumonia
among women admitted in Spanish intensive care units (ICU).
METHODS. Prospective, observational, multi-center study conducted in 148 Spanish ICUs.
We reviewed demographic and clinical data from GETGAG/SEMICYUC database reported
from April 23–December 31, 2009. We included women of childbearing age (15–44 year) with
confirmed (H1N1)v infection admitted in ICUs. Pregnant women (P) were compared with non-
pregnant women (NP). To calculate ICU admission and mortality rates we used the 2009 census
data and the number of pregnant women calculated as the annual number of births in Spain
multiplied by 9/12 plus the estimated number of abortions (15/1000 women) multiplied by 2/12.
RESULTS. The number of women of reproductive age admitted in ICUs was 134, 50
(21.4%) of them pregnant. The number of deaths was 7 in P, and 22 in NP women. ICU
admission and mortality rate estimates were, respectively, 6.3 times higher (CI 95%: 4.5–8.7)
and 7.4 times higher (CI 95%: 2.7–17.9) for P than for NP women. Among ICU admitted
women, there were not statistically significant differences between P and NP in severity of
illness, APACHE, SOFA score, chest X-rays infiltrates, requirement of inotropes, need of
mechanical ventilation, steroid and oseltamivir therapy. The age average, however, was
slightly lower in P (31 vs. 33; p = 0.005) and obesity was less frequent than in NP (14 vs.
41%, p = 0.001). Viral pneumonia was more frequent in P women than in NP (94 vs. 75%,
p \ 0.01) with an OR (adjusted for asthma, time from onset influenza symptoms to hospital
admission and obesity) of 4.9 (95% CI: 1.4–17.2), but bacterial co-infection was more fre-
quent in NP (10 vs. 0%, p = 0.016). The frequency of viral pneumonia was higher in P than
in NP women. Among ICU admitted women, the overall mortality was 13%, without sta-
tistically significant differences between P (14%) and NP (12%, p = 0.86). Compared to
survivors, the patients who died had more APACHE II (means: 16.5 vs. 10.5; p = 0.002),
SOFA (means: 8.4 vs. 4.3; p = 0.001), higher frequency of obesity (55 vs. 32%, p = 0.013)
and shock (72 vs. 36%, p \ 0.001). In the multivariate analysis the risk of dying was asso-
ciated with obesity (OR = 3.7; 95% CI: 1.4–9.9) and time from onset influenza symptoms to
hospital admission (OR per day = 0.72; 95% CI: 0.53–0.99). Pregnancy did not appear to be
associated with mortality.
CONCLUSIONS. There is a higher risk of ICU admission and mortality associated with
pregnancy in women. Among those admitted in ICUs, pregnancy is significantly associated
with developing primary pneumonia but not with higher mortality.
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ACUTE RENAL FAILURE IN CRITICALLY ILL PATIENTS WITH INFLUENZA A
(H1N1) VIRAL PNEUMONIA

N. Nin1, F. Rı́os2, J.A. Lorente1, L. Soto3, J.F. Hurtado4, F. Arancibia3, S. Ugarte5,

E. Echevarrı́a6, I. Cortez1, P. Cardinal7, G. Bujedo8, C. Ortega9, F. Frutos-Vivar1, A. Esteban1

1Hospital Universitario de Getafe, CIBERES, Madrid, Spain, 2Sanatorio Las Lomas, Buenos
Aires, Argentina, 3Instituto Nacional del Toráx, Santiago de Chile, Chile, 4Depto de Fis-
iopatologı́a, UDELAR, Hospital Español Juan J Crottogini, Montevideo, Uruguay, 5Clinica
Indisa, Santiago de Chile, Chile, 6Hospital Maciel, Montevideo, Uruguay, 7Sanatorio
CASMU, Hospital Central de las Fuerzas Armadas, Montevideo, Uruguay, 8Universidad
Católica de Chile, Santiago de Chile, Chile, 9Hospital Regional de Concepción, Santiago de
Chile, Chile
OBJECTIVE. To describe the incidence, risk factors and impact on mortality of acute kidney
injury (AKI) in patients with 2009 influenza A (H1N1) viral pneumonia requiring mechanical
ventilation.
METHODS. AKI was defined as risk, injury or failure, according to the RIFLE classification.
Early and late AKI were defined as AKI occurring on ICU day 2 or before, or after ICU day 2,
respectively. Demographic data and information on organ dysfunction was collected daily.
RESULTS. Of 110 patients, AKI developed in 52 patients (47%), and 21 (40% of patients
with AKI) needed renal replacement therapy. Early and late AKI was found in 37 (34%), and
15 (14%) patients, respectively. Patients with AKI, as compared with patients without AKI
had a higher APACHE II score and ICU mortality (69 vs. 40%, p \ 0.01) and presented on
admission a more marked respiratory, hematological, renal, and liver dysfunction. When we
considered the time of presentation of AKI, early but not lake AKI presented on admission a
higher APACHE II score, and a more marked organ dysfunction. ICU mortality was higher in
late versus early AKI (93 vs. 60%, p \ 0.001). Adjusted odds ratio for mortality for early and
late AKI were, respectively, 1.2 (95% confidence interval 0.7–1.8) and 14.1 (95% confidence
interval 1.6–122.7).
CONCLUSIONS. AKI is a frequent complication in 2009 influenza A (H1N1) viral pneu-
monia. AKI developing after 2 days in the ICU appears to be associated with different risk
factors than early AKI, and is associated with a higher mortality rate.
GRANT ACKNOWLEDGMENT. Instituto de Salud Carlos III, FIS 07/1275.
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BACTERIAL CO-INFECTION IN CRITICALLY ILL PATIENTS INFECTED
WITH PANDEMIC (H1N1)V INFLUENZA A INFECTION

I. Martin-Loeches1, A. Rodriguez2, A. Sanchez-Corral3, R. Granada4, R. Zaragoza5, A. Albaya6,

E. Cerdá7, R. Catalán8, P. Luque9, A. Paredes10, I. Navarrete11, J. Rello3, and H1N1 SEMICYUC
Working Group

1Hospital Joan XXIII-URV-IISPV-CIBERes, Critical Care Department, Tarragona, Spain, 2Hospital Joan
XXIII-URV-IISPV-CIBERes, Tarragona, Spain, 3Hospital Vall d’Hebron, IRVH, CIBERes, Barcelona,
Spain, 4Hospital de Bellvitge, Barcelona, Spain, 5Hospital Dr. Peset, Valencia, Spain, 6Hospital de
Guadalajara, Guadalajara, Spain, 7Hospital Infanta Cristı́na, Madrid, Spain, 8Hospital General de Vic, Vic,
Spain, 9Hospital Lozano Blesa, Zaragoza, Spain, 10Hospital sur de Alcorcón, Madrid, Spain, 11Hospital
Virgen de las Nieves, Granada, Spain

INTRODUCTION AND OBJECTIVES. Pandemic (H1N1)v Influenza A infection has led to a
global increase in severe respiratory illness. Little is known about mortality in critically ill patients
infected with pandemic H1N1 and bacterial co-infection.

METHODS. Prospective, observational, multi-center study conducted in 148 Spanish intensive care
units (ICU).

RESULTS. The pandemic H1N1 group was composed of 645 confirmed by RT-PCR patients admitted in
ICU with pandemic H1N1 with severe respiratory syndrome Bacterial co-infection occurred in 113
(17.5%) of patients. S. pneumoniae 61 (54%), Aspergillus sp. 10 (8.8%) and P. aeruginosa 9 (8%) were the
pathogens more frequently isolated. Patients with bacterial co-infection were older (47.58 ± 15.7 vs.
43.8 ± 14.2 years, p \ 0.05) and presented a higher score on the APACHE II (16.1 ± 7.3 vs. 13.3 ± 7.1,
p \ 0.05) and SOFA score (7.0 ± 3.8 vs. 5.2 ± 3.5, p\ 0.05) at admission. No differences in comor-
bidities were observed. Patients who had bacterial co-infection required vasopressor (25.4 vs. 11.4%,
p \ 0.05) and invasive mechanical ventilation (19.8 vs. 13.5%, p \ 0.05) more frequently who those who
did not present. Bacterial co-infection was associated with increased death (26.2 vs. 15.5%; OR = 1.94;
95% CI, 1.21–3.09). Through Kaplan–Meier survival analysis, patients who developed a bacterial co-
infection were at significantly increased risk of ICU mortality compared with no co-infection (Log rank
0.02); however a Cox regression analysis adjusted by severity (HR = 1.1 95% CI 0.73–1.87, p = 0.49)
did not identify that bacterial co-infection is associated with worse outcome.

CONCLUSIONS. Bacterial lung co-infections are occurring among patients with Pandemic (H1N1)v
Influenza A infection and seems not to be an independent risk factor for ICU mortality.

GRANT ACKNOWLEDGMENT. This study has been supported in part by SEMICYUC (Sociedad
Española de Medicina Intensiva, Criticos y Unidades Coronarias).
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PULMONARY VERSUS NON PULMONARY PRESENTATION IN SEVERE
PANDEMIC INFLUENZA A (H1N1)V

M. Cecconi1, A. Rhodes1, R. Moreno2, R. Matos2, J.M. Pereira3, I. Martin-Loeches4, T. Lisboa5,

J. Rello6, Steering Committee of the Influenza A (H1N1)v ESICM Registry

1General Intensive Care, St George’s Hospital, London, UK, 2Centro Hospitalar de Lisboa Central,
E.P.E., Lisbon, Portugal, 3Intensive Care Department, Hosp. São João, Porto, Portugal, 4Critical Care
Department, Joan XXIII University Hospital, CIBERes Enfermedades Respiratorias. IISPV, Tar-
ragona, Spain, 5Critical Care Department, Hospital de Clinicas de Porto Alegre, Porto Alegre, Brazil,
6Intensive Care Department, Vall d’Hebron Univ. Hospital, Barcelona, Spain

INTRODUCTION. H1N1 Influenza A can present in a number of different ways. The initial pre-
sentation can be classified either as pulmonary or non pulmonary.

OBJECTIVES. To assess the differences in either an initial pulmonary or non pulmonary
presentation.

METHODS. Prospective, observational, multi-center study conducted in intensive care (ICU). We
reviewed demographic and clinical data for all Pandemic H1N1 Influenza A infections reported in the
ESICM H1N1 registry.

RESULTS. 512 patients were screened from the registry. 330 patients with completed data entry for
pulmonary and non pulmonary with outcomes were identified and analysed. All patients had either
suspected, probable or confirmed pandemic H1N1 Influenza A infection and were being cared for in an
ICU. 53% of the patients were male with a median age of 43 (IQR 32–55) years. The admission mean
SAPS3 score was 54 ± 16 and the APACHE II score was 21 ± 9. 33% of the patients subsequently
received non invasive ventilation and 72% received invasive mechanical ventilation. The ICU mortality
rate was 30%. The Hospital mortality was 32%. 77% of patients presented with a pulmonary presentation.
73% of these were admitted with ARDS and/or bacterial pneumonia and 22% with an acute bronchospastic
exacerbation. 23% of patients were admitted to the ICU with a non pulmonary presentation. The main
reasons for admission in these patients were: cardiovascular instability (33%), altered level of con-
sciousness (20%), renal failure (11%) and acute coronary syndromes (5%). Patients with a pulmonary
presentation were older, had a increased history of asthma or COPD and were more likely to be ventilated.
They had a higher mortality rate in the ICU. Non pulmonary presentations were more likely to suffer from
chronic renal impairment. Table 1.

TABLE 1
Pulmonary

(77%)

Non pulmonary

(23%)

p

Patient characteristics Age 45 (35–55) 37 (26–47) \0.0001
Chronic Renal

Impairment
6% 13% 0.04

Asthma 13% 3% 0.013
COPD 17% 1% 0.02

ICU admission Apache II 22.04 (±8.81) 18.80 (±8.99) 0.011
SAPS3 55.49 (±16.00) 44.78 (±11.90) \0.001

ICU outcome Invasive Mechanical
Ventilation

80% 47% \0.0001

ICU Mortality 34% 17% 0.005

CONCLUSIONS. Pulmonary presentations of H1N1 were associated with an increased severity of
illness and a higher mortality.

GRANT ACKNOWLEDGEMENT. This study was supported by ESICM.
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PIRO-CAP IN PANDEMIC INFLUENZA A (H1N1)V: RESULTS OF THE ESICM
INFLUENZA A (H1N1)V REGISTRY

R.P. Moreno1, J.M. Pereira2, R. Matos1, I. Martin-Loeches3, M. Cecconi4, T. Lisboa5, A. Rhodes4, J.

Rello6, on behalf of the Steering Committee of the Influenza A (H1N1)v ESICM Registry
1Centro Hospitalar de Lisboa Central, E.P.E., UCIP, Lisbon, Portugal, 2Hospital de São João,
Intensive Care, Porto, Portugal, 3Joan XXIII University Hospital, CIBERes Enfermedades Respira-
torias. IISPV, Critical Care Department, Tarragona, Spain, 4St George’s Hospital, General Intensive
Care, London, UK, 5Hospital de Clinicas de Porto Alegre, Critical Care Department, Porto Alegre,
Brazil, 6Vall d’Hebron Univ. Hospital, Intensive Care Department, Barcelona, Spain
OBJECTIVES. Prospective, multicentre, observational cohort study in patients admitted to ICUs of
33 Countries. A specific data collection document was designed and data were collected through a
web-based eCRF (European Society of Intensive Care Medicine Influenza A (H1N1)v Registry).
METHODS. Prospective, multicentre, observational cohort study in patients admitted to ICUs of 33
Countries. A specific data collection document was designed and data were collected through a web-
based eCRF (European Society of Intensive Care Medicine Influenza A (H1N1)v Registry).
RESULTS. After exclusion of all patients with unknown ICU outcome, a total of 512 episodes of
pandemic Influenza A (H1N1)v infections in critical care setting were analyzed, from which 287 had
complete data on the variables needed to access PIRO-CAP. Median age was 42 [IQR 30–55] years;
53.9% were male. The median APACHE II score was 20 [IQR 15–28] and the median admission SOFA
score was 8 [IQR 6–10]. The top five recruiting countries were Norway, Spain, Portugal, Italy and UK.
ICU-mortality was 26.4% with a corresponding hospital mortality of 28.5%. Overall, in this population,
PIRO-CAP was 3.19 ± 3.00 points (median 3.00, IQ range 2.00–4.00), significantly lower in survivors
(2.88 ± 1.56) than in non-survivors (3.88 ± 1.34), p \ 0.001 by the Mann–Whitney U test. However,
the relationship between the increase in the score and the corresponding increase in ICU mortality was
not smooth (0 points: 15.0% ICU mortality, 1 point: 7.4%; 2 points: 10.2%; 3 points 31.0%; 4 points
41.7%; 5 points: 51.0%; C6 points 53.3%) and the discrimination, as evaluated by the area under the
Receiver Operating Characteristics Curve (aROC) was 0.692 (95% confidence interval 0.632–0.753).
CONCLUSIONS. in this cohort, despite being related to mortality, the accuracy of PIRO-CAP was
not enough to support its widespread use.
REFERENCE(S). Rello J, Rodriguez A, Lisboa T, Gallego M, Lujan M, Wunderink R. PIRO score
for community-acquired pneumonia: A new prediction rule for assessment of severity in intensive
care unit patients with community-acquired pneumonia. Crit Care Med 2009;37:456–62.
GRANT ACKNOWLEDGMENT. Endorsed by ECCRN/ESICM.
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H1N1 CHALLENGES IN INTENSIVE CARE

A. Buckley1, S. Solanki1, S. Corcoran2, A. Goff3, M. Donnelly1

1Adelaide and Meath Hospital, Intensive Care, Dublin, Ireland, 2Adelaide and Meath Hospital,
Microbiology, Dublin, Ireland, 3Adelaide and Meath Hospital, Nursing, Dublin, Ireland
INTRODUCTION. In June 2009 a pandemic of human H1N1 influenza was declared by the WHO1.
The Adelaide and Meath hospital is a major Dublin teaching hospital with a 9-bed intensive care unit
with 2 isolation cubicles and an occupancy [100% for the past 4 years. A Critical Care Influenza
Pandemic Contingency plan was made in preparation for this outbreak. The surge presented a sig-
nificant challenge to our already overloaded system.
OBJECTIVES. We report our experiences with the pandemic including patient profiles, clinical
course and workload on intensive care services in our hospital.
METHODS. We retrospectively reviewed all patients admitted to our ICU who were confirmed
H1N1 positive by PCR. We have treated a total of 9 cases since our first admission on 3rd September
2009.

H1N1 waves

RESULTS.

PATIENTS’ CLINICAL COURSE
Median Age 54
Mortality 22%
Median ICU Length of Stay 11 days
Median Hospital Stay 21.5 days
CVVHDF 3 patients
Tracheostomy 2 patients
Median ventilated days 7.5 (range 1–25)
ECMO Evaluation 1

5 of the patients had APACHEII scores of 20 or greater. The maximum number of H1N1
cases was 3 at any one time. This necessitated creation of an improvised isolation area with
divider thus preventing activation of surge plan phase 3 which would have led to cancellation
of all elective surgery. Workload was significant as was apparent from nursing dependency
scores at a time when staff illness had increased

Nursing dependency Scores

CONCLUSIONS. The group of H1N1 patients admitted had high severity of illness scores,
significant percentage mortality and a prolonged length of stay. The outbreak posed a strain
on capacity and staffing of intensive care services especially with respect to isolation room
facilities.

REFERENCE(S). 1. Chan M 2009. http://www.who.int/mediacentre/news/statements/
2009/h1n1_pandemic_phase6_20090611/en/index.html.
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MR. H1N1 VS. MR. ST. PNEUMONIAE: HOW DIFFERENT ARE THEY… OR NOT?

J.M. Pereira1, C. Basilio1, C. Sousa Dias1, J. Artur Paiva1

1Hospital S. João EPE, Serviço de Medicina Intensiva, Porto, Portugal
INTRODUCTION. Severe community-acquired pneumonia (SCAP) is a major cause for
ICU admission. Recently we faced the novel swine-origin influenza (H1N1) virus global
pandemic. Primary viral pneumonia is recognized as the most severe manifestation of
influenza.
OBJECTIVES. To find out the differences between H1N1 and St. pneumoniae (SP) SCAP.
METHODS. Prospective, single center, observational cohort study of patients with SCAP
admitted to the ICU of a Central University Hospital in Portugal between December 2008 and
March 2010. Patients were included if all laboratory parameters could be measured in the first
12 h after diagnosis. Besides demographic data, at ICU admission, severity scores (SAPS2,
SAPS3, PSI, CAP-PIRO, CURB-65, total SOFA) were calculated and leukocytes, C reactive
protein (CRP), PaO2/FiO2 ratio, lactate, procalcitonin (PCT), D-Dimer, Brain Natriuretic
Peptide (BNP), cortisol, pH and platelets were measured. Antimicrobial therapy, organ
support and outcome (mortality and length of stay (LOS)) were also analyzed.
RESULTS. 25 patients (pts), mainly man (60%), were included (11 SP vs. 14 H1N1) with a
mean age of 54 years. At least one co-morbidity was present in 88% of the cases. No
differences were found between the two groups regarding age, gender, previous use of statins
and co-morbidities. At ICU admission, pts with pneumococcal SCAP had a significantly
higher CURB-65 (3.18 ± 0.98 vs. 1.86 ± 1.16; p = 0.006), PSI (163.6 ± 41.88 vs.
120 ± 41.7; p = 0.016), SAPS3 (76.9 ± 13.2 vs. 61.9 ± 16.0; p = 0.025) and total SOFA
(11.45 ± 1.86 vs. 7.7 ± 2.4; p \ 0.001) score while SAPS2 and CAP-PIRO were similar in
both groups. Timing for oxygenation was similar in both groups but appropriate antimicrobial
therapy was started significantly later in pts with H1N1 SCAP (215 (IQR 61–430) vs. 503.5
(IQR 231.5–1350) min; p = 0.033). A longer duration of antimicrobial therapy was observed
in pts with H1N1 SCAP (9 ± 1.94 vs. 12 ± 3.55 days; p = 0.014). PCT (51.74 (IQR
14.5–101.7) vs. 0.43 (IQR 0.34–0.66) ng/ml; p = 0.018), lactate (5.46 (IQR 4.14–9.02) vs.
1.46 (IQR 0.89–2.86) mmol/l; p \ 0.001) and BNP [803.2 (IQR 414–2,840.9) vs. 142.4 (IQR
22.9–805.1) pg/ml; p = 0.036] serum levels were significantly higher in SP group, while no
differences were found regarding the other laboratory parameters studied. No differences
were observed regarding duration of mechanical ventilation, need for vasopressors or renal
replacement therapy and steroids use. Mortality (ICU, hospital and 28 days) and LOS (ICU
and hospital) were similar in both groups.
CONCLUSIONS. At ICU admission, SP was associated with a significantly higher CURB-
65, PSI, SAPS3 and SOFA scores. H1N1 SCAP is associated not only with a longer delay in
starting appropriate empirical antimicrobial treatment but also with its longer duration. PCT,
lactate and BNP could be helpful tools to distinguish between these two pathogens at ICU
admission. No differences were found regarding outcome.
REFERENCE(S). None
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INTRODUCTION. Recently we faced 2009 pandemic influenza A H1N1v strain. However,
in this case, the accuracy and discriminatory power of the different severity-of-illness scores
is unknown.
OBJECTIVES. To evaluate the accuracy of CURB-65 [1] in patients admitted to the
Intensive Care Unit due to pandemic influenza A (H1N1)v.
METHODS. Prospective, multicentre, observational cohort study in patients admitted to
ICUs of 33 countries. A specific data collection document was designed and data were
collected through a web-based eCRF (European Society of Intensive Care Medicine Influenza
A (H1N1)v Registry).
RESULTS. After exclusion of all patients with unknown ICU outcome, a total of 512
episodes of pandemic Influenza A (H1N1)v infections in critical care setting were analyzed,
from which 318 had complete data on the variables needed to assess CURB-65. Median age
was 43.5 [IQR 32–55] years; 53% were male. Median APACHE II and SAPSIII scores were
respectively, 20 [IQR 15–28] and 51.5 [IQR 43–65]. The top five recruiting countries were
Norway, Spain, Portugal, Italy and UK. ICU and hospital mortality were 31.1 and 36.8%
respectively. Overall, in this population, CURB-65 was 1.78 ± 1.16 points (median 2.00, IQ
range 1.00–2.00) and it was significantly related not only with ICU survival (survivors
1.53 ± 1.08 vs. non-survivors 2.33 ± 1.14; p \ 0.001) but also with hospital survival (sur-
vivors 1.45 ± 1.01 vs. non-survivors 2.32 ± 1.17; p \ 0.001).Although there was a smooth
relationship between an increasing score and ICU mortality (0 points: 11.9% ICU mortality, 1
point: 18.9%; 2 points: 33%; 3 points 48.8%; C4 points 66.7%), the discrimination, as
evaluated by the area under the Receiver Operating Characteristics Curve (aROC) was only
0.694 (95% confidence interval 0.631–0.756). In patients (n = 137) that according to the
initial manuscript were eligible for outpatient treatment (CURB-65 B 1), an important
mortality rate was observed (23.2%) despite all of them being cared for in an ICU. Risk
factors for ICU mortality in this group of patients were: chemotherapy (relative risk 3.96 (CI
95% 1.74–9.01; p = 0.033) and rhabdomyolysis (relative risk 3.04 (CI 95% 1.47–6.29;
p = 0.01).
CONCLUSIONS. In this cohort, despite being significantly related to mortality, the accuracy
of CURB-65 was not enough to support its widespread use, especially as triage instrument.
Patients with low risk of death but with rhabdomyolysis or on chemotherapy should probably
receive more aggressive treatment while in the ICU.
REFERENCE(S). W S Lim, M M van der Eerden, R Laing, W G Boersma, N Karalus, G I
Town, S A Lewis, J T Macfarlane. Defining community acquired pneumonia severity on
presentation to hospital: an international derivation and validation study. Thorax
2003;58:377–382.
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INTRODUCTION. The recent pandemic influenza A (H1N1)v brought new challenges to
intensive care since it was associated with high morbidity and mortality. In this case, the
accuracy and discriminatory power of the different severity scores is unknown.
OBJECTIVES. To evaluate the accuracy of Pneumonia Severity Index (PSI) (1) in patients
admitted to the Intensive Care Unit (ICU) due to pandemic influenza A.
METHODS. Prospective, multicentre, observational cohort study in patients admitted to ICUs of
33 countries. A specific data collection document was designed and data were collected through a
web-based eCRF (European Society of Intensive Care Medicine Influenza A (H1N1)v Registry).
RESULTS. After exclusion of all patients with unknown ICU outcome, a total of 512 episodes of
pandemic Influenza A (H1N1)v infections in critical care setting were analyzed, from which 317 had
complete data on the variables needed to assess PSI. Median age was 43 [IQR 32–55] years; 53% were
male. Median APACHE II score was 20 [IQR 15–28] and median SAPS III score was 51 [IQR
43–64.5]. ICUandhospitalmortalitywere30.9and36.6%respectively.Overall, in thispopulation, PSI
was 104.49 ± 44.48 points (median 100, IQ range 69–136), and it was significantly related to ICU
(survivors 93.45 ± 41.71 vs. non-survivors 129.16 ± 40.56; p\0.001) and to hospital (survivors
89.74 ± 39.16 vs. non-survivors 129.02 ± 42.93; p\0.001) outcome. The relationship between the
increase in the PSI class and the corresponding increase in ICU mortality was smooth (class I and II:
7.2% ICU mortality, class III: 19.6%; class IV: 38.1%; class V: 50.5%). The discriminatory power of
the PSI score, as evaluated by the area under the Receiver Operating Characteristics Curve (aROC),
was reasonable (0.734 [95% confidence interval 0.678–0.790]). According to PSI score 129 patients
were candidate for outpatient treatment (PSI classes I, II and III); however, despite the fact that they
have been admitted and cared for in an ICU, mortality rate was high (11.6%). Risk factors for ICU
mortality in thisgroupofpatientswere: concomitant septic shock(relative risk3.13(CI95% 1.24–7.87;
p = 0.021) or acute coronary syndrome (relative risk 6.41 (CI 95% 2.48–16.60; p = 0.036).
CONCLUSIONS. In this cohort, PSI score performed reasonably as an ICU and hospital
outcome prediction tool and helped to classify patients with increasing risk of death. How-
ever, it should be used with caution as a triage instrument as demonstrated by a significant
mortality rate in patients considered not meeting even the criteria for hospital admission.
Septic shock and acute coronary syndrome significantly increase ICU mortality in patients
with low risk of death calculated by PSI score.
REFERENCE(S). Michael J. Fine, Thomas E. Auble, Donald M. Yealy et al. A prediction rule to
identify low-risk patients with community-acquired pneumonia. N Eng J Med 1997;336:243–50
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INTRODUCTION. The recent pandemic influenza A (H1N1)v represents a new challenges
to intensive care since it is associated with high morbidity and mortality (1). Data on clinical
characteristics and outcomes are important to improve our knowledge and to design strategies
to manage these patients.
OBJECTIVES. To describe the clinical characteristics and outcomes of critically ill patients
infected with pandemic Influenza A (H1N1)v from the European Society of Intensive Care
Medicine (ESICM) Registry.
METHODS. Prospective, multicentre, observational cohort study in patients admitted to ICU
in 33 Countries. A specific data collection document was designed and data were collected
through a web-based electronic CRF (ESICM(H1N1)v Registry).

RESULTS. After exclusion of all patients with unknown ICU outcome, a total of 512 episodes of
pandemic Influenza A(H1N1)v infections admitted to ICU were analyzed from ESICM Registry. The
median age was 42 [IQR 30–55] years; 53.9% were male. The median APACHE II score was 20 [IQR
15–28] and the median admission SOFA score was 8 [IQR 6–10]. The top five recruiting countries
were Norway, Spain, Portugal, Italy and UK. The most frequent comorbidities were obesity
(BMI[35) (22.2%), hypertension (21.1%), COPD (17.8%) and diabetes mellitus (13.5%). There
were 26 pregnant women in this analysis (5.1%). At presentation, the most common symptoms were
dyspnoea (61.5%), fever (60.0%) and cough (58.0%). The most common presentation was primary
viral pneumonia in 293 patients (57.2%). Bacterial pneumonia was present in 30.3% of patients and
asthma/COPDexacerbation in 64 patients (12.5%). Invasive mechanical ventilation(MV) was used in
407 patients (79.5%), prone positioning in 93 (18.2%), ECMO was used in 60 (11.7%), inhaled nitric
oxide in 60 (11.7%) and high-frequency oscillatory ventilation in 11 (2.1%) patients. At admission,
vasopressors were used in 162 patients (31.6%), acute renal failure was present in 68 (13.3%) with
renal replacement therapy used in 38 (7.4%), patients. The Oseltamivir dose distribution was bimodal
with two peaks at 150 and 300 mg/day. No correlation of dose with outcomes was found. ICU-
mortality was 26.4% with corresponding hospital mortality of 28.5%. Corticosteroids were used in
218 patients (42.6%), but no association with outcomes was found. ICU mortality was associated with
organ dysfunction at admission [shock with vasopressors (OR = 4.17 95% CI 2.75–6.31), need for
MV (OR = 13.29 95% CI 5.84–30.22) and renal replacement therapy (OR = 3.09 95% CI
1.59–5.98)]. Higher SOFA score at admission was associated with worse outcomes.

CONCLUSIONS. Severity of disease and not comorbidities was the main determinant of high
mortality in patients infected with pandemic Influenza A (H1N1)v infections in critical care setting.

REFERENCE(S). (1) Rello J, Rodriguez A, Ibañez P, et al. Intensive care adult patients with
severe respiratory failure caused by Influenza A (H1N1)v in Spain. Crit Care 2009;13(5):R148
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INTRODUCTION. Use of Extracorporeal Membrane Oxygenation for Influenza A(H1N1)v
Acute Respiratory Distress Syndrome is suggested as a therapy in refractory hypoxemic
patients (1).

OBJECTIVES. To describe the clinical characteristics and outcomes of critically ill patients
infected with pandemic Influenza A (H1N1)v that received ECMO therapy during the stay in
the Intensive Care Unit (ICU).

METHODS. Prospective, multicentre, observational cohort study in patients admitted to ICU
in 33 Countries. A specific data collection document was designed and data were collected
through a web-based electronic CRF (ESICM Influenza A (H1N1)v Registry).

RESULTS. After exclusion of all patients with unknown ICU outcome, a total of 512
episodes of pandemic Influenza A (H1N1)v infections admitted to participating ICUs were
analyzed, from which 60 patients receive ECMO therapy during the ICU stay. The median
age was 38 [IQR 30–48] years; 61.7% were male. The median APACHE II score was 22 [IQR
16–28] and the median admission SOFA score was 9 [IQR 8–11]. The median CAP PIRO
score was 4 [IQR 3–5]. CURB-65 distribution was 0—18%, 1—28.2%, 2—41.0% 3 or
more—12.8%. The most common comorbidities were obesity (BMI [ 35) (12.5%), COPD
(10.0%), asthma (10.0%), and diabetes mellitus (8.3%). There were 4 pregnant women in this
analysis (6.7%). Most common presentation was primary viral pneumonia in 51 patients
(85.0%). Bacterial pneumonia was present at ICU admission in 8 patients (13.3%) and
asthma/COPD exacerbation in only 1 (1.6%). At admission, vasopressors were used in 25
patients (41.7%), acute renal failure was present in 7 (11.7%) and renal replacement therapy
was required in 5 (8.3%). Median PO2 at admission was 60 [IQR 48–80] and median arterial
pH was 7.33 [IQR 7.20–7.42]. No significant differences were found on age, arterial pH,
APACHE II score, CAP PIRO or PSI score when comparing patients receiving or not ECMO.
There was significant difference on mean PO2/FiO2 at admission of patients receiving ECMO
(90.4 SD 73.1 mmHg) comparing to patients that did not receive ECMO (116.0 SD
97.1 mmHg) (p \ 0.05). Corticosteroids were used in 23 patients (38.3%), but no association
with outcomes was found. ICU-mortality was 28.3%. No difference on ICU mortality was
found when comparing patients who receive and not receive ECMO (28.3 vs. 26.1%,
p = 0.41). ICU mortality in ECMO patients was associated with PO2/FiO2 ratio
\100 mmHg (OR = 3.30 95% CI 1.05–10.32).

CONCLUSIONS. The presence of a lower PO2/FiO2 ratio at admission was associated with
the use of ECMO therapy in pandemic (H1N1)v patients. In addition, a PO2/FiO2
\100 mmHg at start of the therapy was the only variable associated with worse outcomes in
patients receiving ECMO therapy.

REFERENCE(S). Davies A, Jones D, Bailey M, et al. Extracorporeal Membrane Oxygen-
ation for 2009 Influenza A(H1N1) Acute Respiratory Distress Syndrome. JAMA.
2009;302(17):1888–95.
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1Puerta de Hierro Majadahonda, Intensive Care Unit, Madrid, Spain

INTRODUCTION. Influenza A (H1N1) flu is an infection with significant morbidity and
mortality among middle age adults. Often need to be admitted in ICU.

OBJECTIVES. To describe the clinical features and the evolution of a group of patients
infected by the Influenza virus subtype H1N1 and admitted to an ICU.

METHODS. Observational and prospective study done in patients diagnosed with H1N1 flu
that required ICU admission. The infection was confirmed by PCR performed in nasopha-
ryngeal swabs and/or endotracheal aspirates.

RESULTS. During the Influenza A (H1N1) flu outbreak in Spain a total of 124 patients were
admitted to our hospital with H1N1 flu confirmed infection. Of them, 12 (10%) were admitted
in ICU. Eight were women (67%) and the mean age was 39.9 years (range 22–52). Seven
patients (58%) had previous clinical conditions of importance such as: diabetes (2), COPD (1)
cardiopathy (1), inmunodepression (1), encephalopathy (1) and neoplasia (1). Other factors of
importance were: obesity (1), smoking habit (3) and pregnancy (2). The mean time of
symptoms before admission was 4.3 days (range 1–8). Eight patients developed a complicated
pneumonia, with a S. pneumoniae isolation in one case. The reason for UCI admission was:
acute respiratory failure (83%) and/or shock (75%). Eight patients (67%) required intubation
and mechanical ventilation (mean time of ventilation 12.8 days, range 2–30) and two, non
invasive mechanical ventilation. Six patients developed ARDS (one had a mediastinal
emphysema secondary to barotrauma) and required further therapies to guarantee oxygenation
such as continuous neuromuscular blockage and/or prone position. All had positive PCR’s
after 7 days of treatment. All received antibiotics and eleven were treated with Oseltamivir
during a mean time of 13 days (range 10–14). One of them was treated with Zanamivir due to
a treatment failure.

CONCLUSIONS. Middle age patients with previous pathologies and other risk factors such
as obesity, smoking habit and pregnancy that suffer from Influenza virus subtype H1N1 flu
require more frequently ICU admission. Respiratory failure and shock are the principal
reasons for it and they usually need intubation, prolonged mechanical ventilation and other
strategies in order to fight ARDS.
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OBJECTIVES. To compare patients admitted in the Intensive Care Unit (ICU) due to
pandemic Influenza A (H1N1)v virus with bacterial pneumonia with those with primary viral
pneumonia some of them with whizzing as major clinical sign.

METHODS. Prospective, multicentre, observational cohort study in patients admitted to
ICUs of 33 Countries. Data were collected through a web-based eCRF (European Society of
Intensive Care Medicine Influenza A (H1N1)v Registry).

RESULTS. A total of 512 episodes of pandemic Influenza A (H1N1)v infections in critical
care setting were analyzed: 169 with bacterial pneumonia (94 males and 73 females) and 343
with wheezing or viral pneumonia (182 males and 161 females). The mean age was 45 (± 17)
years in patients with bacterial pneumonia and 40 (± 17) in patients viral pneumonia. The
mean APACHE II score was 25 (± 9) and 20 (± 9), with a corresponding probability of death
of 37 (± 25)% and 24 (± 21)%.

Comorbidities were common, but without significant differences between the two groups (only
exceptions pregnancy—more prevalent in patients without bacterial pneumonia—and dialysis
dependence—more prevalent in patients with bacterial pneumonia). At ICU admission shock and
acute renal failure were more common in patients with bacterial pneumonia. In patients without
pneumonia; Severe hypoxia and ARDS did not presented significant differences between groups.
Invasive mechanical ventilation was used more frequently in bacterial pneumonia (133 patients,
84.2% vs. 229 patients, 74.1%, p = 0.02), as well as non-invasive ventilation (61 patients, 40.7%
vs. 128, 44.3%, p = NS). On the other side, ECMO was used in only 10 patients (7.9%) vs. 50
patients (18.5%), p \ 0.015. We were not able to demonstrate significant differences in the use of
prone position, vasopressors, renal replacement therapies, corticosteroids, and anti-vital drugs
between both groups. IV antimicrobial therapy was used more frequently in patients with bacterial
pneumonia (144 patients, 100% vs. 264, 94.6%, p = 0.009).

PNEUMONIA SEVERITY SCORES
Pneumonia Severity Scores Bacterial pneumonia Non-bacterial pneumonia p

PIRO-CAP 3.6 ± 1.5 2.9 ± 1.5 \0.001
CURB-65 2.1 ± 1.2 1.6 ± 1.1 NS
PSI 115.6 ± 44.7 98.5 ± 43.3 NS

Mortality was similar in both groups: at ICU discharge (26.0 vs. 26.5%), at 28 days (33.9 vs.
26.2%) and at hospital discharge (43.8 vs. 35.6%).

CONCLUSIONS. Both presentation forms behaved similarly in terms of clinical picture and
complications present at ICU admission. However, in patients with bacterial pneumonia at
ICU admission it seems to exist a greater severity of illness, as very well captured by CAP-
PIRO system. We have not been able to show significant differences in mortality between
both groups.

GRANT ACKNOWLEDGMENT. ECCRN/ESICM.
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AIMS. Evaluation if an isocaloric beginning of artificial nutrition in critically ill medical
patients is associated with increased nutritional related side effects compared to a hypocaloric
start.

METHODS. 110 critically ill medical patients with an expected need for artificial nutrition of
[5 days were included into this prospective, randomized clinical study. Artificial nutrition
was started either isocalorically right from the beginning (group A; n = 55) or hypocalori-
cally (50% of the energy demands) followed by a stepwise increase over the next 2 days (day
2: 75%); day 3: 100%) (group B; n = 55). Nutrition related side-effects were defined as the
occurrence of hyperglycemia, hyperlactatemia, hypertriacylglycerolemia, upper digestive
intolerance, cholestasis, or diarrhea as well as disturbances of serum electrolytes and were
assessed on a daily basis.

RESULTS. Patients were randomized to receive either an artificial nutrition started isocal-
orically (group A) or hypocalorically followed by a stepwise increase (group B). Of the 150
patients, 100 patients completed the study (group A: n = 55; group B: n = 55). The calcu-
lated, cumulative energy requirements of patients of group A and B were 9,058 ± 1,236 and
9,125 ± 1,569 kcal, respectively (p = ns). Patients of group A received 76 ± 17% and
patients of group B 69 ± 12% of the calculated energy requirements (p \ 0.01). The inci-
dence of nutritional related side effects was not different comparing both groups, except for
hypophosphatemia, which was more pronounced in group A. Additionally, exogenous
phosphate needs were higher in patients of group A. The number of interruptions of the
artificial nutrition did not differ between groups.

CONCLUSIONS. An isocaloric start of artificial nutrition provided more energy during the
first 5 days of their ICU stay than a hypocaloric beginning. There was no difference in the
number of interruptions and in the incidence of nutritional related side effects, except
hypophosphatemia suggesting the presence of refeeding syndrome.
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In studies carried on to demonstrate positive effects of glutamine (Gln) that has innumerable
biological features, the main point of discussion isn’t whether Gln has positive effects in
sepsis but rather the effect difference between different administration routes. Only enteral
(en.) or parenteral (pn.) administration was analyzed in this respect and no studies on com-
bined administration were performed. The primary endpoint in this study was to analyze the
effects of administration of en. and pn. Gln together or separately on intestinal muco-
sa + immune system in the experimental sepsis model. For this purpose villus atrophy,
bacterial growth in blood and tissue, levels of blood Gln, TNFa and IL10 were examined. The
secondary endpoint was to evaluate the different administration models in terms of cost.

METHODS. Wistar, adult female rats were used. They were fed standard. Sepsis was
developed in 4 groups (all rats) by injection of intraperitoneal(ip.) 1 mL (5 9 107 CFU/mL)

E. coli. Grup C (n = 12):en./pn. isotonic saline (1 mL/day; 2 mL/d); Grup E (en., n = 10):en.

Gln (0.5 g kg-1day-1) + pn. saline (2 mL/d); Grup P (pn., n = 11):pn. Gln (0.4 g kg-1 day-

1 Gln) + en. saline (1 mL/d); Group EP (en. ± pn., n = 11):pn. Gln (0.3 g kg-1day-1) Ala-

Gln = 0.2 g kg-1 day-1 Gln) + en. Gln (0.3 g kg-1 day-1); were administered. Feeding of

rats began 4 h (h) after administration of ip E. coli. Blood Gln (with spectrophotometer),

TNFa and IL10 concentrations(with ELISA) were examined at the start (baseline levels) and

at 24–96 h after the experiment started. Samples of tissue from mesenteric lymph node, liver,

lung, blood and small intestine were collected. Ala–Gln = 0.27 g kg.

RESULTS. Rates of reproduction of the strain administered were found lower for Group EP than
Group C (p\ 0.05). Rates of villus atrophy in ileum of Group EP, P and E were lower than Group C
(p \0.05).Plasma Gln levels were found lower in groups EP and P at 24 h, and higher at 96 h than
other groups (p \0.05). When plasma Gln levels at 96 h were compared with their baseline levels,
significant increases were detected in Groups EP and P and significant decreases were detected in
Groups C and E (p \ 0.01). Serum TNFa and IL10 levels were found lower for Groups EP and P at
24 and 96 h when compared between groups (p \0.05). When Serum TNFa and IL10 levels at 96 h
were compared with their baseline levels, more distinctive increases were detected in Groups C and
E than other groups (p \0.01). Significant positive correlation was determined between TNFa and
IL10 levels at 24 h (p \0.01) and 96 h (p \0.01). Cost of simultaneous administration of en. and
pn. Gln was higher than en. administration but close to pn. administration at these doses.

PLASMA GLN (MMOL/L)
Group n Baseline Level 24 h 96 h

C (n = 12) 0.714 ± 0.029 0.865* ± 0.037 0.483* ± 0.046
E (n = 10) 0.708 ± 0.021 0.796* ± 0.019 0.599* ± 0.01
P (n = 11) 0.707 ± 0.022 0.725* ± 0.029 0.748* ± 0.051
EP (n = 11) 0.712 ± 0.016 0.730* ± 0.011 0.779* ± 0.018

* p \ 0.01: within groups at day times

CONCLUSION. We determined that the combined administration of en. and pn. is the most
effective method of administration of Gln in sepsis for its trophic effect on intestinal mucosa,
immunomodulatory effect and cause of reduction in reproduction of tissue and blood cultures
with cost close to pn. administration’s.
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EARLY ENTERAL NUTRITION REDUCES MORTALITY IN TRAUMA PATIENTS
REQUIRING INTENSIVE CARE: A META-ANALYSIS OF RANDOMISED CON-
TROLLED TRIALS

G.S. Doig1, P.T. Heighes1, F. Simpson1, E.A. Sweetman1

1Royal North Shore Hospital, Sydney, Australia

INTRODUCTION. Recently published clinical practice guidelines recommend initiating
enteral nutrition (EN) in the trauma patient ‘as early as feasible’ [1]. Although the provision
of early EN has been demonstrated to have important benefits in other patient populations,
there have been no meta-analyses published with a primary focus on the trauma patient [2].

OBJECTIVES. To determine whether the provision of early standard EN, provided within
24 h of injury, confers treatment benefits to adult trauma patients who require intensive care.

METHODS. Medline and EMBASE were searched. Hand citation review of retrieved
guidelines and systematic reviews was undertaken and academic and industry experts were
contacted. Only methodologically sound randomised controlled trials (RCTs) were eligible
for inclusion in the primary analysis. The primary analysis was conducted on clinically
meaningful patient oriented outcomes, which included mortality, functional status and quality
of life. Secondary analyses considered vomiting/regurgitation, pneumonia, bacteremia, sepsis
and multiple organ dysfunction syndrome. Meta-analysis was conducted using the Peto
analytic method, which is known to minimize bias in the presence of sparse events. The
impact of heterogeneity was assessed using the I2 metric.

RESULTS. 4,217 unique abstracts were identified, resulting in the retrieval of 701 papers for
detailed eligibility review. Four RCTs were identified to be on topic however one RCT
reported excessive loss to follow-up such that an intention to treat analysis could not be
conducted. Analysis based on the three methodologically sound RCTs demonstrated the
provision of early EN was associated with a significant reduction in mortality (OR = 0.20,
95% confidence interval 0.04 to 0.91, I2 = 0). No other outcomes could be pooled. Sensitivity
analysis including all four on-topic RCTs (OR = 0.26, P = 0.04, I2 = 0), and a simulation
analysis conducted using a different analytical method. (ORExact = 0.14, 95% CI 0.01 to
0.97), confirmed the presence of a mortality reduction.

CONCLUSIONS. Although the detection of a statistically significant reduction in mortality
is promising, overall trial size was small. The results of this meta-analysis should be con-
firmed by the conduct of a large multi-center trial.

REFERENCE(S). 1. O’Keefe GE, Shelton M, Cuschieri J, et al. Inflammation and the host
response to injury, a large-scale collaborative project: patient-oriented research core–standard
operating procedures for clinical care VIII–Nutritional support of the trauma patient. J Trauma
2008;65:1520–8.
2. Heighes PT, Doig GS, Sweetman EA, and Simpson F. An overview of evidence from

systematic reviews evaluating early enteral nutrition in critically ill patients: more con-
vincing evidence is needed. Anaesthesia and Intensive Care 2010;38(1):167–174.
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SEVERE GASTROINTESTINAL COMPLICATIONS IN PATIENTS WITH
MALIGNANCIES

S. Buyse1, B. Dunogué1, A. Galbois1, M. Darmon1, N. Munoz-Bongrand2, A.-M. Zagdanski3,
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INTRODUCTION. The digestive tract represents a unique challenge in patients treated for
hematological malignancies and cancer. However, no study has focused on cancer patients
with digestive-tract related acute organ dysfunction.

OBJECTIVES. To describe clinical, radiographic, and pathological factors associated with
severe gastrointestinal complications in patients with malignancies.

METHODS. Cancer patients admitted to the Intensive Care Unit (ICU) with any acute
gastrointestinal complication over a 10-years period. A multivariate Cox proportional hazards
regression model was used to analyze the association between clinical, pathologic factors and
overall survival.

RESULTS. Ninety-four patients aged 52 [40–61] were included in this analysis. Hemato-
logical malignancy affected 76 (80.8%) patients and solid cancer 18 (19.1%) patients. Forty-
five (47.8%) patients were neutropenic. Median SAPSII was 51 [40–62]. Median body
temperature was 38.6�C [38.0–39.6]. Abdominal cramp was the most common symptom
(65.9%), followed by acute diarrhoea (51.1%), abdominal distension (47.8%), vomiting
(30.8%), haemorrhage (28.7%), acute digestive tract occlusion (23.4%), oral mucositis
(20.2%) and peritoneal irritation (18%). Neutropenic enterocolitis was the most frequent
diagnosis (21.5%), followed by Clostridium difficile-related colitis (15.1%), perforated peri-
tonitis (12.7%), digestive haemorrhage (9.7%), and graft-versus-host disease (7.5%). Thirty-
six (38.2%) patients were diagnosed with digestive-related septic shock. Thirty-six (38.2%)
patients were receiving mechanical ventilation and 40 (42.5%) did require vasopressors.
Abdominal surgery was performed in 19 (20.2%) patients. The overall mortality rate was
29.8%. Multivariate analysis showed that admission for digestive haemorrhage (OR: 4.57
[1.40–14.97], p = 0.01), history of radiotherapy (OR: 6.75 [1.51–30.19]), and time before
admission in the intensive care unit (OR: 1.02/day [1.00–1.50], p = 0.04) were significant
adverse prognostic factors for hospital survival. Hospital mortality was not significantly
different in neutropenic vs. non neutropenic patients or in surgical vs. medical patients.

CONCLUSIONS. Severe gastrointestinal complications justifying ICU admission are com-
mon in the management of onco-hematological malignancy patients. History of radiotherapy,
admission for acute bleeding and delayed admission to ICU are poor prognostic factors.

GRANT ACKNOWLEDGMENT. Société de Réanimation de Langue Francaise.
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INTERIM RESULTS ON THE VALIDATION OF A NOVEL METHOD FOR
MEASURING GASTRIC RESIDUAL VOLUME AND INTRA-ABDOMINAL PRES-
SURE IN MECHANICALLY VENTILATED CRITICALLY ILL PATIENTS
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INTRODUCTION. Gastric residual volume (GRV) is measured in a variety of ways, most
often, the nasogastric tube is disconnected and the GRV is aspirated via a 60 cc syringe.
Nurses experience this procedure as unpleasant and cumbersome. Intra-abdominal pressure
(IAP) has traditionally been estimated via bladder pressure (IBP).

OBJECTIVES. This study looks at the validation of a novel method combining measurement
of GRV and estimation of IAP via intragastric pressure (IGP).

METHODS. In total 135 paired IAP and 146 paired GRV measurements were performed in
37 mechanically ventilated ICU patients. IAP was estimated by the height of the urine column
via the bladder (i.e. IBP) using the FoleyManometer (Holtech Medical, Charlottenlund,
Denmark) and via the stomach (i.e. IGP) with the new device (Gastro PV, Holtech Medical,
Charlottenlund, Denmark). The GRV was measured with the new device (GRVproto) and via
the classic method (GRVclassic). Male to female ratio was 4:3, age 62.8 ± 17.4 (range 22–86),
BMI 26.3 ± 6.3 (16.6–42.3), APACHE-II score 21.1 ± 4.5 (11–31), SAPS-II score
50.4 ± 12.1 (17–83), and SOFA score 9.3 ± 3.1 (3–17). The number of measurements in
each patient was 4 ± 1. Statistical analysis was done with SPSS 13TM software, values are
expressed as mean ± SD or median (range).

RESULTS. The mean IBP was 10.7 ± 4.1 and mean IGP was 11.6 ± 4.1. Correlation between
the IBP and IGP was significant however moderate (R2 = 0.51). Analysis according to Bland
and Altman showed a bias and precision of 0.8 and 2.7 mmHg respectively, however the limits
of agreement (LA) were large and ranged from -4.5 to 6.1 mmHg. The median GRVproto was
80 mL (0–1,050) and median GRVclassic was also 80 mL (0–1,250). Correlation between the 2
methods was excellent (R2 = 0.89). Analysis according to Bland and Altman showed a bias and
precision of -0.8 and 52.3 mL respectively and the limits of agreement (LA) ranged from -103
to 102 mmHg. The median drainage time and return times were 5 min (0.5–15) and 2.5 min
(0–21) for GRVproto compared to 2 min (0.1–10) and 1 min (0–8) for GRVclassic. A preliminary
cost effectiveness analysis shows that the price of measuring GRV with the classic method
ranges from 3.84€ to 24.18€ per day, depending on the GRV size. Price of measuring GRV with
the gastro PV system is independent of GRV size and is estimated at 9.49€per day. The gastro PV
system if priced at 8.5€ could become cost effective at GRV of 100 cc and more.

CONCLUSIONS. The interim results of an ongoing multicentre pilot study show that the gastro
PV is a good alternative to the standard method for measuring GRV. Because the nurse can
perform other tasks during drainage and return of the GRV, and the fact that the system remains
closed during measurement, this could be a major step forward in standardisation of GRV
measurement. Furthermore it allows screening for intra-abdominal hypertension via IGP
estimation.

ACKNOWLEDGMENT. The gastro PV devices were provided by Holtech Medical, free of
charge.
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TRANSNASAL PLACEMENT OF AN ENTERAL FEEDING TUBE, USING A NEW
EXTRALONG JEJUNOSCOPE IN INTENSIVE CARE PATIENTS

G. Zick1, A. Frerichs1, M. Ahrens2, B. Schniewind2, G. Elke1, D. Schädler1, I. Frerichs1,

M. Steinfath1, N. Weiler1

1University Medical Center Schleswig-Holstein, Campus Kiel, Department of Anesthesiology
and Intensive Care Medicine, Kiel, Germany, 2University Medical Center Schleswig-Hol-
stein, Campus Kiel, Department of General Surgery and Thoracic Surgery, Kiel, Germany

INTRODUCTION. The importance of early enteral feeding of the critically ill patient has
been well documented. It is the more physiological approach, which is associated with lower
rates of infectious complications. Early enteral nutrition within 24 h is recommended by the
ESPEN Guidelines on Enteral Nutrition. A recent meta-analysis revealed that mortality and
the incidence of pneumonia were significantly reduced in patients with enteral nutrition within
24 h. Parenteral nutrition may be associated with higher mortality.

OBJECTIVES. Evaluation of a new technique for the placement of postpyloric feeding tubes
by intensive care physicians.

METHODS. Prospective cohort study in 27 critically ill patients subjected to transnasal
endoscopy and intubation of the pylorus. Attending intensive care physicians were trained in
the handling of the new endoscope for transnasal gastroenteroscopy for 2 days. A jejunal
feeding tube was advanced via the instrument channel and the correct position assessed by
contrast radiography. Primary outcome measure was successful postpyloric placement of the
tube. Secondary outcome measures were time needed for the placement, complications like
bleeding and formation of loops and the score of the placement difficulty graded from 1 (easy)
to 4 (difficult). Data are given as mean values and standard deviation.

RESULTS. Out of 34 attempted jejunal tube placements, 28 tubes (82%) were placed cor-
rectly in the jejunum. The duration of the procedure was 28 ± 12 min. The difficulty of the
tube placement was judged as follows: grade 1: 17 patients, grade 2: 8 patients, grade 3: 7
patients, grade 4: 2 patients. In 3 cases, the tube position was incorrect, and in another 3 cases,
the procedure had to be aborted. Only in one patient, bleeding occurred that required no
further treatment.

CONCLUSIONS. Fast and reliable transnasal insertion of postpyloric feeding tubes can be
accomplished by trained intensive care physicians at the bedside using the presented proce-
dure. This new technique may facilitate early initiation of enteral feeding in intensive care
patients.

GRANT ACKNOWLEDGMENT. The authors acknowledge the support of Pentax,
Hamburg, Germany, who provided the endoscope used in the study and of Fresenius Kabi,
Bad Homburg, Germany who provided the feeding tubes.
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REDUCED RENAL ARGININE DE NOVO SYNTHESIS AND NOT REDUCED
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INTRODUCTION. A well-nourished condition before prolonged endotoxemia results in a
better ability to adapt to endotoxin-induced metabolic deterioration of arginine-nitric oxide
metabolism than does reduced caloric intake before endotoxemia (1). The role of individual
organs in the arginine-citrulline metabolism during malnutrition and sepsis is unknown and
may be key to direct future interventions.

OBJECTIVES. To study the effects of reduced caloric intake and endotoxemia on the
citrulline-arginine metabolism in the gut-liver-kidney axis.

METHODS. Organ arginine-nitric oxide metabolism was measured by using a primed-
constant stable-isotope infusion of [15N2]arginine and [13C-2H2]citrulline during 4 condi-
tions; a 7-day reduced caloric intake feed regimen (STARV; n = 9), normal control feed
regimen (CO; n = 9), endotoxemia alone (CE) and reduced caloric intake and endotoxemia
(RE) in. Catheters for blood sampling were placed in the abdominal aorta, which, in com-
bination with the catheters in the portal, hepatic and renal veins, served for metabolic
measurements across the portal-drained viscera, liver and the kidneys, respectively.

RESULTS. Interestingly, RE animals had similar citrulline appearance from the gut
(331 ± 36 nmol/kg/min) compared to control and animals during CE, but higher in endo-
toxemia alone (102 ± 14, P \ 0.01). This was related to a significantly higher NO production
from the gut in the RE group (1,644 ± 153 vs. 720 ± 41, P \ 0.01). In the kidney arginine
appearance from citrulline decreased significantly during RE compared the control animals
(3 ± 7 vs. 224 ± 30 nmol/kg/min, P \ 0.01). In contrast, the liver disposed more arginine in
the RE group compared to the other conditions, while NO production was not higher.

CONCLUSIONS. Despite reduced caloric intake prior to endotoxemia, the gut remains
capable of increasing release of citrulline, although the capability of the kidney for the de
novo production of arginine is severely compromised. Metabolic control of the citrulline-
arginine metabolism in the gut-liver-kidney axis should focus on increasing de novo arginine
production from citrulline.

REFERENCE(S). 1. Poeze, Am J Clin Nutr, 2010
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TRANSIT OF NUTRIENT THROUGH THE SMALL INTESTINE IN THE
CRITICALLY ILL
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INTRODUCTION. Although it is a major determinant of nutrient absorption, the rate of
small intestinal (SI) transit in critically ill patients has hitherto not been assessed.

OBJECTIVES. The aim of this study was to measure duodeno-caecal transit times of enteral
feed in this patient group using a scintigraphic technique.

METHODS. A prospective observational study was performed in 16 mechanically ventilated
critically ill patients (12 M, age 49 ± 17 yr, BMI 25 ± 5 kg/m2, ICU admission day 5 ± 3,
APACHE II on study 20 ± 7; mean ± SD) and 6 healthy subjects (3 M, age 24 ± 9 year,
BMI 24 ± 45 kg/m2). After a 6 h fast a 100 ml enteral feed (Ensure 1 kcal/min), labelled
with 20 MBq 99mTc-sulphur colloid, was infused into the distal duodenum over 6 min.
Dynamic anterior scintigraphic images were recorded in 3 min frames for 240 min and the
time of first appearance of activity in the caecum was recorded by two blinded operators (KJ,
AR). Data were assessed using Mann Whitney U test and are presented as median (IQR).

RESULTS. Caecal arrival times were not significantly different between patients [72
(22–240) min] and healthy subjects [115 (42–141) min; P = 0.64]. However, two distinct
patterns of transit were observed in the patients. In 7 patients caecal arrival was rapid (\lower
IQR for healthy cohort) whilst in 6 it was markedly delayed ([upper IQR for healthy cohort).

CONCLUSIONS. Small intestinal transit in critically ill patients appears highly variable with
up to 75% of patients having either relatively rapid or delayed caecal arrival of enteral
nutrition. Both of these scenarios may influence nutrient absorption and warrant further
investigation. However, more subjects are required to form firm conclusions.

GRANT ACKNOWLEDGMENT. National Health and Medical Research Council of
Australia (Project Grant 508081).
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CLINICAL IMPACT OF ERYTHROMYCIN PRESCRIPTION AS A PROKINETIC
AGENT: AN OBSERVATIONAL COHORT STUDY CONDUCTED IN 160 CRITI-
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INTRODUCTION. Erythromycin, a macrolide antibiotic is widely used as a prokinetic agent
in intensive care unit (ICU) despite the lack of data supporting its prolonged effectiveness in
enteral nutrition (EN) intolerant critically ill patients.

OBJECTIVES. To evaluate impact on clinical outcome of erythromycin prescription as
prokinetic agent in ICU.

METHODS. All patients consecutively admitted from January 2008 through December 2009
mechanically ventilated for more than 5 days and receiving EN were included in an obser-
vational cohort study. EN intolerance was defined clinically as a 8-hourly gastric residual
volume (GRV) C150 mL or vomiting. Successful EN was defined as a GRV\150 mL with a
feeding rate C40 mL/h. Erythromycin prescription was left to practician appreciation.

RESULTS. A total of 160 patients were included; 74 (47%) patients experienced EN
intolerance. Among them, 36 (48%) received erythromycin. Patients treated with erythro-
mycin had same age (61 ± 14 vs. 63 ± 16), SAPS II (50 ± 18 vs. 51 ± 16) and SOFA score
(7.8 ± 4.0 vs. 6.4 ± 3.0) than patients not treated with erythromycin. But they showed higher
GRV before the start of enteral nutrition (32 ± 47 vs. 13 ± 29 mL, p = 0.04), more frequent
persistent ileus ([7 days) (67 vs. 34%, p = 0.014), and longer sedation (15 ± 8 vs.
11 ± 7 days, p = 0.03). From day 1 to day 7 following EN intolerance, mean maximal GRV
was significantly reduced (79 ± 68 vs. 47 ± 63 mL, p = 0.02) and mean EN volume sig-
nificantly increased (871 ± 426 vs. 1,130 ± 432 mL, p = 0.01) only in patients treated with
erythromycin. Proportion of successful EN was similar with or without erythromycin, except
on day 7. Successful EN was then less frequent with erythromycin (54 vs. 80%, p = 0.03) due
to more frequent recurrences of EN intolerance (53 vs. 30%, p = 0.06). Mortality in ICU (47
vs. 41%), incidence of pneumonia (28 vs. 31%), emergence of multidrug-resistant bacteria
(39 vs. 24%) were similar with or without erythromycin. No serious adverse effects were
reported with erythromycin.

CONCLUSIONS. Erythromycin induced significant reduction of GRV and increase of EN
volume in case of EN intolerance. But no significant impact on clinical outcome was
observed. Treatment with erythromycin was well tolerated.
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IS ENTERAL NUTRITION ASSOCIATED WITH DIARRHOEA IN THE INTENSIVE
CARE UNIT?
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INTRODUCTION. Diarrhoea occurs commonly and the reported incidence varies between 2
and 95% in the Intensive Care Unit (ICU). Many physicians associate diarrhoea with enteral
nutrition (EN) even if this association is not proved.

OBJECTIVES. This study aims at evaluating the relationship between diarrhoea and EN in
ICU patients.

METHODS. During 1 month, the days with and without diarrhoea (C 3 liquid stools/day)
and the characteristics of nutritional support of all patients staying in our ICU were recorded.
Patients staying \24 h or presenting an intestinal stomy were excluded. We compared,
between days with and without diarrhoea, total energy coverage and energy coverage by EN
as % of needs, EN energy intake and EN volume for each patient. Needs were estimated as
25–30 kcal/kg body weight for women and men, respectively. The relationship between
antibiotics, laxative treatment and diarrhoea was also analysed. Results are presented as
mean ± SD. Comparisons were made by Mann–Whitney test. The risk of diarrhoea with EN
was calculated by odds ratio and confidence intervals (CI).

RESULTS. The study included 1133 days of hospitalisation of 171 patients (60 ± 16 years,
BMI 26 ± 5 kg/m2, SOFA score at admission 6 ± 6). EN was present in 85 days of diarrhoea
and 581 days without diarrhoea.

TABLE
N Total energy

coverage
(% of needs)

EN energy
coverage
(% of needs)

EN energy
intake
(kcal/day)

EN volume
(mL/24 h)

Days with
diarrhoea

101 71 ± 37* 65 ± 42* 1,353 ± 777* 42 ± 24*

Days without
diarrhoea

1032 49 ± 42 42 ± 43 834 ± 886 25 ± 27

* p \ 0.05

Odds ratio for developing diarrhoea under EN was 4.1 (95% CI 2.38–7.13, p \ 0.001).
Among the 85 diarrhoea days on EN, 11 occurred under laxatives and 67 under antibiotic
treatment.

CONCLUSIONS. In the ICU, EN energy coverage as well as energy and volume intake were
higher in days with diarrhoea than in days without diarrhoea. Although this study cannot
identify a cause-response relationship between EN and diarrhoea, there is a higher risk of
diarrhoea with EN than without EN.
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EPIDEMIOLOGY OF DIARRHOEA IN THE INTENSIVE CARE UNIT (ICU):
A 3.5 MONTH RETROSPECTIVE STUDY
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Pharmacology and Intensive Care, Geneva, Switzerland, 2Geneva University Hospitals,
Clinical Nutrition Department, Geneva, Switzerland

INTRODUCTION. Diarrhoea is frequent in the ICU and associated with delayed enteral
nutrition (EN) and underfeeding. The epidemiology of diarrhoea in the ICU is not well
known.

OBJECTIVES. We aim at describing diarrhoea prevalence and epidemiology in ICU
patients.

METHODS. ICU patients presenting at least 1 day (d) of diarrhoea (C 3 liquid stools/d) over
a 3.5 month period were identified. The prevalence and duration of diarrhoea, and its time of
onset from admission, were determined. The main characteristics of patients with diarrhoea
were collected: age, gender, SOFA score at admission, length of stay (LOS), type of nutri-
tional support, drug administration (antibiotics, laxatives, prokinetics, probiotics, anti-
diarrhoeal drugs). Results are presented as mean ± SD.

RESULTS. During the study period, 89 out of 873 (10.2%) admitted patients reported
diarrhoea (age 60 ± 16 years, sex ratio 54/35, SOFA 5 ± 4), corresponding to 198 diarrhoea
days. Diarrhoea lasted between 1 and 4 d (1 d, n = 41; 2 d, n = 30; 3 and 4 d, n = 5, each) in
91% of patients, and more than 5 days in 8% (n = 9). Most diarrhoea (71%) occurred in the
first week of ICU stay: \3 days, n = 39; 4–7 days, n = 24; 7–10 days, n = 10; [10 days,
n = 16). The mean LOS of patients with diarrhoea was longer than the mean ICU LOS of the
study period (10.9 vs. 7.2 d). Among 198 diarrhoea days, 53% occurred on EN, 5% on
parenteral nutrition (PN) and 8% on combined EN + PN. Antibiotic treatment was associated
with 156 (79%) diarrhoea days, including 83 (80%) of the 104 EN-associated diarrhoea days.
Laxatives, prokinetics, probiotics and anti-diarrhoeal drugs were reported in, respectively, 32,
4, 0 and 2% of diarrhoea days.

CONCLUSIONS. The prevalence of diarrhoea was 10.2% in the ICU. Even though diarrhoea
duration is short, it may be associated with a longer LOS. EN and antibiotic therapy may be
associated with diarrhoea in ICU. The relationship between EN and the risk of diarrhoea is
presented in a prospective study submitted for ESICM 2010.
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INTRODUCTION. Determining the small bowel function is of great concern in ICU
patients, because a malfunctioning small bowel may predispose to malnutrition and may
increase the risk of SIRS. A recently developed test, the Citrulline Generation Test (CGT),
measures the enterocytes’ capability to convert glutamine into citrulline. The production of
citrulline exclusively takes place in functioning enterocytes, therefore this conversion rep-
resents small bowel function.
OBJECTIVES. We aimed to define the CGT reference values in 16 ‘stable’ ICU-patients to
assess small bowel function. Secondly, we wanted to compare four different CGT methods;
enteral and iv administration of Dipeptiven and measurement of citrulline in both arterial and
venous samples.
METHODS. We performed the CGT on 16 stable ICU-patients, defined as having respiratory
failure but not dependent on vasopressors. They had a normal renal function and were able to
tolerate enteral nutrition.
A 5 h fast was followed by administration of 20 g of glutamine-alanine (Dipeptiven�) either
intravenously or enterally, randomly determined. The next day the same test was performed
by using the other route. After each administration of Dipeptiven, citrulline levels, both
arterial and venous, were measured at fixed time points using reverse-phase high performance
liquid chromatography (HPLC).
RESULTS. Nine females and 7 males were admitted to the ICU with either a medical (11) or
a surgical (5) diagnosis. They had a mean (± SD) age and BMI of 60.9 ± 10 years and
26.7 ± 7, kg/m2 respectively. Their median APACHE II score was 24.5 (IQR = 19.5–26.8).
On the day the CGT was performed their median SOFA score was 4.0 (IQR = 3.0–4.8).

IAUC CITRULLINE T = 90
Route of
Dipeptiven

Intravenous Enteral

Sample Arterial Venous Arterial Venous

Median IQR Median IQR Median IQR Median IQR

iAUC
citrulline
T = 90
(lmol/
L/min)a

977.0 739.8–1084 769.3 576.6–949.5 723.8 264.8–1162 556.1 192.3–1006

a iAUC T = 90 is defined as the increment of the area under the curve of citrulline
at t = 90 min

iAUC citrulline t = 90
CIT art and CIT ven refer to the sample from which citrulline was measured (arterial/venous)
DIP ent and DIP iv refer to the route of administration of Dipeptiven (enteral/intravenous)
CONCLUSIONS. The maximal citrulline response was observed after the intravenous
administration of Dipeptiven and sampling of arterial blood. Therefore, arterial sampling for
citrulline after intravenous administration of Dipeptiven appears to be the preferred way to
perform the CGT.

1150
ELECTROMAGNETIC SENSOR GUIDED NASOJEJUNAL TUBE PLACEMENT IN
CRITICALLY ILL PATIENTS

S. Elliot1, Z.J. Beardow1, S.M. Ahmed2, A. Mallick1

1Leeds Teaching Hospitals NHS Trust, Anaesthetic Department, Leeds, UK, 2Aligarh Muslim

University, Anaesthesia, Aligarh, India
INTRODUCTION. Early post-pyloric feeding has been shown to improve clinical outcomes [1].
Commonly used methods for placing a nasojejunal tube (NJT) are blind, endoscopic or fluoro-
scopic placement. The later two methods are relatively invasive, expensive and can cause delay to
feeding, whereas blind placement is often unsuccessful. Electromagnetic sensor guided NJT
insertion is a bedside technique able to confirm successful placement without the need for
abdominal X-ray. The system incorporates a liquid crystal display and a receiver unit. The receiver
is placed over the patient’s xiphoid process and picks up the signal from an electromagnetic
transmitter located at the tip of the feeding tube. The screen provides a visual aid to enable the
operators to trace the route of the tube tip and identify its’ location according to anatomical
markers.
OBJECTIVES. We were interested to determine the suitability of electromagnetic sensor
guided NJT insertion especially in relation to success rate and procedure time.
METHODS. Fifty patients were referred for electromagnetic NJT insertion on units at the
Leeds Teaching Hospitals. Insertion time was measured from oesophageal visualisation until
post-pyloric placement. Various positional manoeuvres were employed along with adminis-
tration of sedatives, prokinetics and air insufflation when applicable. All insertions were
carried out by experienced investigators. All NJT insertions were confirmed by abdominal
X-ray. Data collection included patient demographics, hospitalisation and procedural
information.
RESULTS. Forty male and 10 female patients, mean age 40 (range 1–81 years), BMI mean
25 (14–33), had attempted electromagnetic NJT placement. Patients had been hospitalised for
a median of 12 days (1–180). Indication for NJT insertion was either large aspirate and/or
reflux (86%). Seventy six percent of patients had an artificial airway and 50% of patients were
receiving sedation. Forty six percent of patients received metoclopramide and 58% air
insufflation. Thirty six percent of patients were moved into either left or right lateral position.
Successful post-pyloric placement was achieved in 90% of patients confirmed by additional
abdominal X-ray. Procedural time varied from 2 to 180 min (mean 23). Two of the placement
failures were due to patient intolerance.
CONCLUSIONS. Bedside electromagnetic guided NJT placement technique is an acceptable
method of placing post pyloric feeding tubes with a high success rate.

REFERENCE(S). 1. Chein-Wei. H, Shu-Fen. S, Shoa-Lin, L et al (2009) Duodenal versus
gastric feeding in medical intensive care unit patients: A prospective, randomised, clinical
study. Crit Care Med 37; 1866–1872.
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PRIMARY AND SECONDARY GASTROINTESTINAL FAILURE HAS DIFFERENT
INCIDENCE AND IMPACT ON ICU OUTCOME

A. Koroljov1, J. Starkopf2, A. Reintam3

1East-Tallinn Central Hospital, Tallinn, Estonia, 2Tartu University Hospital, Tartu, Estonia, 3Tartu
University, Tartu, Estonia

INTRODUCTION. For rough evaluation of the gastrointestinal (GI) function in clinical setting, the
Gastrointestinal failure (GIF) score has been suggested (1). The GIF score defines GI failure as the
occurrence of feeding intolerance (FI) and intra-abdominal hypertension (IAH) simultaneously.

OBJECTIVES. To compare the outcome of patients with primary vs. secondary GIF.

METHODS. All consecutive, mechanically ventilated (MV) patients treated for at least 24 h during
January 2008 to December 2009 in two ICUs were studied. GIF was defined as GIF score equal or
above 3 points according to the GIF score (1). 3 points = FI and IAH simultaneously; 4
points = abdominal compartment syndrome (ACS). FI was defined as the need to stop enteral feeding
for any clinical reason (vomiting, high gastric residuals, bowel distension etc). IAH was defined as
mean intra-abdominal pressure (IAP) C12 mmHg on any day. ACS was defined as IAP [ 20 mmHg
with the new onset organ failure. When GIF developed in a patient with primary pathology in
abdomino-pelvic region it was classified as primary GIF, when occurred without previous pathology
in abdomino-pelvic region it was taken as secondary.

RESULTS. We studied 418 patients with mean (SD) APACHE II score 16.4 (8.3) and SOFA score
7.4 (3.6) points on admission day. ICU mortality of the study patients was 11.2%. FI occurred in 237
(56.7%) and IAH in 118 (28.2%) patients during their ICU stay. GIF developed in 68 (16.3%)
patients. The syndrome was of primary origin in 45 (66.2%) and secondary in 23 (33.8%) cases. ACS
developed in 4 (1.0%) patients with no mortality. The most common underlying pathology in primary
GIF was acute pancreatitis in 12/45 patients, followed by different intestinal pathologies (perforation,
hemorrhage, ileus) in 16/45 patients in total. Secondary GIF developed most often in patients with
sepsis (12/23) and cardiovascular insufficiency (5/23). Patients with GIF had longer duration of MV
and ICU stay compared to patients without GIF (16.3 vs. 6.4 and 18.0 vs. 8.5 days, both p values
\0.001), but ICU mortality was not different (16.2% vs. 10.3% p = 0.160). ICU mortality was 4/45
(8.9%) in primary and 7/23 (30.4%) in secondary GIF (p = 0.036). MV and ICU periods were similar
in these two groups.

CONCLUSIONS. Patients with GIF have significantly longer ICU stay and MV duration, but not
higher ICU mortality. Secondary GIF occurs less often than primary and is associated with higher
ICU mortality.

REFERENCE(S). 1. Reintam A, Parm P, Kitus R, Starkopf J, Kern H: Gastrointestinal Failure score
in critically ill patients: a prospective observational study. Crit Care 2008, 12:R90.
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OCTAPLASLG�: IMPROVEMENT OF BIOCHEMICAL QUALITY AND PATHO-
GEN SAFETY

A. Heger1, A. Bailey2, L. Gregori3, M. Behizad4, S. Jordan4, J. Römisch1, T.-E. Svae1,

A. Neisser-Svae1

1Octapharma PPGmbH, Vienna, Austria, 2ViruSure GmbH, Vienna, Austria, 3VAMC and UM,
Baltimore, USA, 4ProMetic BioSciences Ltd., Cambridge, UK

INTRODUCTION. Due to four possible transmissions of variant Creutzfeldt-Jakob Disease (vCJD)
through non-leukocyte depleted red blood cell concentrates in the UK, all manufacturers of plasma-
derived biopharmaceuticals are requested to perform appropriate prion safety evaluations of their
product portfolio. To further improve the safety margin of the solvent/detergent (S/D) treated plasma
Octaplas�, a novel prion protein removal technology was incorporated into the manufacturing pro-
cess, changing the product name to OctaplasLG�. The removal of the pathogenic prion proteins
(PrPSc) was achieved by a chromatographic step, utilising an affinity ligand gel selected for prion
protein binding (developed by Pathogen Removal and Diagnostic Technologies Inc., USA).

OBJECTIVES. In this study the biochemical quality and prion safety of the pharmaceutically
licensed plasma OctaplasLG� was evaluated. The prion reduction factor achieved by Western blot
was confirmed by animal studies.

METHODS. Eighteen consecutive batches of OctaplasLG� (Octapharma PPGmbH, Vienna, Austria)
were tested on global coagulation parameters, fibrinogen levels, activities of coagulation factors and
protease inhibitors, activation markers, as well as von Willebrand factor multimers. In parallel
studies, plasma pool was spiked with exogenous spike material, derived from brains of hamsters
infected with hamster-adapted scrapie 263 K, and a down-scale of the OctaplasLG� manufacturing
process was performed. The PrPSc reduction factor for the resin was investigated in both Western blot
and hamster bioassay studies.

RESULTS. A reduction factor of C3.1 log10 PrPSc was found for this process step by Western
blotting. The outcome of the hamster bioassay confirmed that the high level of removal PrPSc seen
during OctaplasLG� manufacturing was equivalent to a removal of infectivity (3.0 log10). In Octa-
plasLG�, a parallel reduction of the S/D virus inactivation step led to significantly higher activities of
plasmin inhibitor.

CONCLUSIONS. Our studies demonstrated that the same amounts of PrPSc and prion infectivity
bind rapidly and with a very high affinity to the chromatography resin. OctaplasLG� has the same
clinical safety and efficacy profile compared to that demonstrated by Octaplas� over the last 18 years,
except for the increased safety margin in terms of prion disease transmission and the possible effect of
a significantly increased plasmin inhibitor activity.

REFERENCE(S). 1. Heger A, Svae T-E, Neisser-Svae A, Jordan S, Behizad M, Römisch J. Vox
Sanguinis (2009) 97:219–225
2. Neisser-Svae A, Bailey A, Gregori L, Heger A, Jordan S, Behizad M, Reichl H, Römisch J, Svae

T-E. Vox Sanguinis (2009) 97: 226–233
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UNIPLAS�: UNIVERSALLY APPLICABLE COAGULATION ACTIVE PLASMA
WITH IMPROVED PATHOGEN SAFETY

A. Heger1, J. Römisch1, T.-E. Svae1, A. Neisser-Svae1

1Octapharma PPGmbH, Vienna, Austria
INTRODUCTION. Uniplas� is a second generation solvent/detergent (S/D) treated, coagulation
active plasma for infusion produced with an implemented prion removal step. It was developed as an
alternative to the blood group specific S/D plasma products, OctaplasLG� and Octaplas�, in order to
obtain an universally applicable (i.e. blood group independent) plasma that can be used without taking
into account the blood group of the recipient. Due to an initially controlled, optimal mixing of plasma
of different blood groups prior to S/D treatment, in Uniplas�, the blood group specific antibodies
(anti-A and anti-B of both IgM and IgG type) are neutralised and/or removed by free A and/or B
substances and red blood cells (RBCs) to a clinical acceptable level with very limited or no com-
plement activation.

OBJECTIVES. In this study an extensive biochemical characterisation of the first Uniplas� vali-
dation batches was performed.

METHODS. Three batches of Uniplas� were produced by OctapharmaPPGmbH (Vienna) under
production conditions in 2008–2009. Uniplas� batches were tested on all important coagulation
factors, protease inhibitors, activation markers, ADAMTS13 and factor H levels, as well as von
Willebrand factor multimers. In addition, anti-A and anti-B titres of IgM- and IgG-type were
investigated. Finally, complement activation products, as well as key components of the complement
system, were measured.

RESULTS. In Uniplas� batches, all coagulation factor activities were higher than 0.7 IU/ml and all
protease inhibitor activities, including protein S and plasmin inhibitor, were higher than 0.5 IU/ml. Uniplas�

contained standardised levels of ADAMTS13 and factor H, within the normal ranges for single-donor fresh-
frozen plasma. There was no activation of FVII obtained during manufacturing, thrombin-antithrombin
(TAT)-complex, prothrombin fragments (F1 + 2) and D-dimer levels were within the normal ranges. Anti-A
and anti-B titres were within the Uniplas� specification, i.e. anti-A IgM and anti-B IgM\1:8 as well as anti-
A IgG and anti-B IgG \1:32, respectively. Uniplas� did not contain an increased amount of immune
complexes and the manufacturing of Uniplas� associated with more complement activation than the one
seen for OctaplasLG�.

CONCLUSIONS. The present study confirmed that Uniplas� displays the same high quality and
clinical efficacy as the S/D treated blood group specific plasma OctaplasLG�, but with the additional
advantage in being a blood group independent universally applicable plasma.

1154
INCIDENCE AND PROGNOSIS OF INTRA-ABDOMINAL HYPERTENSION AND
ABDOMINAL COMPARTMENT SYNDROME IN SEVERELY BURNED PATIENTS

M. Malbrain1, A. Jacobs1, I. De laet1, N. Van Regenmortel1, K. Schoonheydt1, H. Dits1

1ZNA Stuivenberg, Intensive Care Medicine, Antwerpen, Belgium

INTRODUCTION. Burn pts are at high risk for secondary intra-abdominal hypertension (IAH) and
abdominal compartment syndrome (ACS) due to capillary leak and massive fluid resuscitation (1–3).
OBJECTIVES. To examine the incidence and prognosis of IAH/ACS in mechanically ventilated
(MV) burn pts.
METHODS. Prospective observational study (April 2007–December 2009). The lowest (IAPlow) and
highest IAP (IAPhigh), lowest abdominal perfusion pressure (APP = MAP-IAP) were recorded on each
day together with SOFA score, capillary leak index (CLI = CRP/albumin), daily and cumulative fluid
balance (FB). PiCCO parameters were obtained in 21 pts. Mean and maximal IAP during stay were
calculated. Primary endpoint was ICU mortality.
RESULTS. 55 pts were studied. Age 43.1 ± 25.9 years, weight 68.6 ± 28.2 kg, BMI 24.5 ± 6.3.
SAPSII 43.4 ± 15.1, SOFA 6.4 ± 3.4. TBSA burned was 25.2 ± 24.7%, 33 pts also had inhalation
injury. IAPlow 7.2 ± 2.7, IAPhigh 9.9 ± 3 and APPlow 50.5 ± 9.4 mmHg on admission. IAPmean
9.7 ± 3.2 and IAPmax 15.7 ± 5.2 during stay. ICU stay was 24.8 ± 28.6. Mortality was 29.1%. IAH,
defined as sustained IAP C12 mmHg was present in 41 (74.5%) and 11 (20%) had ACS. Pts with ACS had
higher TBSA burned (39.6 ± 26.4 vs. 21.7 ± 23.6%, p = 0.03), higher cumulative FB (11.4 ± 15.8 L
vs. 4.3 ± 3.6 L, p = 0.08) and higher mortality (81.8 vs. 13.6%, p \ 0.0001). TBSA burned correlated
well with IAPmean (R = 0.34, p = 0.01). In univariate analysis, SAPS II, APACHE II, %TBSA burned,
% 3rd degree burns, IAP(low, high, mean,max), CLI, EVLWi (mean, max),PEEP, Pplat, totalfluid intake,
daily and cumulative FB were significantly higher in nonsurvivors (and remained higher during the 1st
week) while APPlow and albumin were significantly lower (Table).

OUTCOME PREDICTORS AND EFFECT OF DECOMPRESSION

Survivors

(n = 40)

Nonsurvivors

(n = 16)

p value Before

decompression

After

decompression

p value

IAP max
(mmHg)

15 ± 4.3 19.5 ± 4.1 0.0009 IAP
(mmHg)

17.8 ± 3.4 11.1 ± 3.5 \0.0001

APP low
(mmHg)

53 ± 8.8 43.2 ± 7.1 0.0007 APP
(mmHg)

62.3 ± 13.8 69.1 ± 12.7 NS

%TBSA 16.3 ± 15.2 47.3 ± 30.2 \0.0001 CVP
(mmHg)

16.6 ± 5.5 12.8 ± 4.3 0.005

%3rd degree 5.2 ± 9.6 30.1 ± 36.4 0.0002 P/F
ratio

251 ± 110 303.2 ± 114.2 0.01

Fluid
balance
(mL)

3,337 ± 2,570 8,963 ± 13,524 0.014 Urine
output
(mL/hr)

83.3 ± 75.3 208.4 ± 148.6 0.0003

Most pts received more fluids than calculated by Parkland formula (7 ± 7.5 ml/kg 9 %TBSA).
Interestingly, nonsurvivors received less (3.9 ± 4.1 vs. 8.3 ± 8.2 ml/kg 9 %TBSA). Gastric
decompression, ascites drainage and the implementation of a stool protocol with rectal enemas (18
interventions in 12 pts) was able to remove 2.2 ± 1.3 L of body fluids and this was related to a
significant decrease in IAP and CVP and an improvement in oxygenation and urine output (Table)

Evolution in burn patients
CONCLUSIONS. Based on our preliminary results we conclude that IAH and ACS are more
prevalent in MV burn pts compared to other groups of critically ill pts. The %TBSA burned
correlates with mean IAP. The combination of high CLI, positive (daily and cumulative) FB,
high IAP, high EVLWi and low APP correlate with poor outcome. Non surgical interventions
can lower IAP, CVP thereby improving endorgan function.
REFERENCES. 1. Oda J et al J Trauma 2006;60:64–71
2. Oda J et al Burns 2006;32:151–4
3. Latenser B et al J Burn Care Rehabil 2002;23:190–5
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CUMULATIVE FLUID BALANCE IS A PREDICTOR OF SICU SURVIVAL

R.V. Hakobyan1, D.L. Melkonyan2, H.N. Mangoyan3

1Yerevan State Medical University, Anesthesiology, Yerevan, Armenia, 2National Institute of
Health, Anesthesiology, Yerevan, Armenia, 3Erebuni Medical Center, ICU, Yerevan,
Armenia
INTRODUCTION. The impact of cumulative fluid balance on SICU survival is not well
defined.
OBJECTIVES. This is to investigate the possible impact of cumulative fluid balance on
SICU survival.
METHODS. Our prospective observational study includes 219 SICU patients admitted after
major abdominal procedures because of primary surgical pathology of intraabdominal
structures—172 (79%), or abdominal traumas—47 (21%). During their SICU stay patients
may receive various combinations of crystalloids (Plasmalite, Ringer’s solution, normal
saline, 4% potassium chloride, and (or) colloids (6% hydroxyethyl starch, 4% succinated
gelatin, 5% albumin).
Daily fluid balance was calculated as a difference between fluid intake (oral and intravenous)
and output (dieresis, discharge from drainaging tubes, nasogastric tub, and insensible loses).
Insensible loses were assessed as 10 ml/kg/day in patients with mean daily temperature B378,
in case of t [ 378 insensible loses were increased by 13% for each Celsius higher 378. Each
defecation was estimated to add 100 ml fluid lose. Cumulative fluid balance was defined as
the sum of daily balances. The main end point of the study was patient’s death in SICU.
RESULTS. The overall SICU mortality was 77 (35.3%), and the mortality was significantly
higher in patients with positive cumulative fluid balance during the SICU stay X2 = 4.85;
p = 0.028. The odds ratio for positive cumulative balance in binary logistic regression model
was 8.24 (95% CI 2.57–26.39); p \ 0.001. The probability of death was directly proportional
to fluid balance.
CONCLUSIONS. Positive cumulative fluid balance is an independent predictor of all cause
mortality with odds ratio 8.24 (95% CI 2.57–26.39); p \ 0.001.

1156
INDUCED HYPOTHERMIA: A RISK FACTOR FOR PROPOFOL INFUSION
SYNDROME?

N. Ioannou1, V. Verma1, M. Healy1

1The Royal London Hospital, Intensive Care Unit, London, UK
INTRODUCTION. Propofol is commonly used to provide continuous sedation in critically
ill patients in the intensive care unit (ICU). Propofol infusion syndrome (PRIS) is a rare but
potentially fatal complication that has been described in children1 and adults. It is charac-
terised by the development of metabolic acidosis, lipaemia, rhabdomyolysis and myocardial
failure. Risk factors include high-dose propofol, traumatic brain injury (TBI)2, critical illness
and the use of corticosteroids and catecholamines.
METHODS. In this paper we report the clinical course of two patients admitted to ICU with
TBI who developed features suggestive of PRIS. Both patients received prolonged infusions
of propofol (average daily dose of 4 mg/kg/h) and required active cooling for management of
intracranial pressure (ICP).
RESULTS. Case 1: A 23 year old man with severe TBI was initially sedated with propofol
and fentanyl. Midazolam was added in view of raised ICP and he was actively cooled to
34–35�C. On day 5 he developed infero-lateral T wave inversion on the ECG. 2 days later he
developed widespread ST segment elevation (Brugada-like ECG pattern) with a raised tro-
ponin; the propofol infusion was stopped. The ECG improved although there was persistent T
wave inversion. On day 12 he became cardiovascularly unstable with increasing vasopressor
requirements finally resulting in cardiac arrest. A post mortem study revealed the presence of
normal coronary arteries. Case 2: A 21 year old man with severe TBI was sedated with
increasing doses of propofol and fentanyl for raised ICP. Midazolam was added on day 2 and
he was actively cooled to 34�C. On day 4 the patient developed a mild lactic acidosis and
3 days later he developed infero-lateral ST segment elevation on the ECG followed rapidly by
cardiac arrest and death.

CONCLUSIONS. PRIS is a difficult condition to diagnose and routine monitoring of the
adverse effects of high-dose propofol remains sub-optimal. Hypothermia has been reported to
alter propofol pharmacokinetics3 and we propose that active cooling may increase the risk of
developing PRIS. This may be particularly relevant in patients with TBI who are on high
doses of propofol to control ICP in addition to concomitantly administered catecholamines to
maintain cerebral perfusion pressure. We recommend that further research is required in this
area in view of the increasing use of induced hypothermia in ICU.

REFERENCES.
1. Parke TJ, Stevens JE, Rice AS, Greenaway CL, Bray RJ, Smith PJ, et al. Metabolic

acidosis and fatal myocardial failure after propofol infusion in children: five case reports.
BMJ 1992;305:613–6.

2. Cremer OL, Moons KG, Bouman EA, Kruijswijk JE, de Smet AM, Kalkman CJ. Long-
term propofol infusion and cardiac failure in adult head-injured patients. Lancet
2001;357:117–8.

3. Leslie K, Sessler DI, Bjorksten AR, Moayeri A. Mild hypothermia alters propofol
pharmacokinetics and increases the duration of action of atracurium. Anesth Analg.
1996;82(2):426.
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FLUID RESUSCITATION IN BURNT PATIENTS MANAGED INITIALLY
IN EITHER A SPECIALIST OR NON-SPECIALIST CENTRE

M.J.J. Wordsworth1, N.J. Bunker1, A. Jandziol2, J.M. Handy2,3

1Chelsea and Westminster Hospital, Academic Anaesthetics, London, UK, 2Chelsea and
Westminster Hospital, Anaesthetics, London, UK, 3Imperial College London, Academic
Anaesthetics, London, UK

INTRODUCTION. Adequate fluid resuscitation in the first 24 h after severe burn injury is
vital; however the best formulae, volumes and type of fluids remain controversial. There is no
ideal formula; adequate resuscitation should be tailored to the patient’s response and physi-
ological parameters.

OBJECTIVES. To compare differences in fluid resuscitation based on direct or indirect
admissions to the London Burns Unit.

METHODS. 67 admissions to the burns unit with[20% burned surface area (%BSA) were
identified over 5 years. 16 were excluded from analysis due to palliation or death within the
first 8 h. 12 sets of notes were randomly selected for analysis of fluid balance in the first 24 h
period of fluid resuscitation after the burn injury.

RESULTS. Mean (SD) time from burn injury to arrival at the Burns Unit was lower for
patients transferred direct to the burns hospital rather than via another hospital
(117.9 ± 75.27 vs. 372.5 ± 255.7 min p = 0.032). Mean (SD) error in burn size estimation
was lower for patients initially treated by burns specialists versus non-burns specialists
(4 ± 3.6 vs. 10.6 ± 4.3%, p = 0.016). All patients were resuscitated according to the
Parkland formula calculated at one of 2, 3 or 4 ml/kg/%BSA. The mean (SD) actual fluid
volume differed from the target by 30.06% (±40.43%); the lower the calculated fluid target,
the greater the error between actual and planned resuscitation volumes; there was no dif-
ference in accuracy of fluid resuscitation at 24 h between patients initially managed by burns
specialists versus non-burns specialists (44.14 ± 49.04 vs. 10.34 ± 7.70% respectively,
p = 0.163).

CONCLUSIONS. Burned patients transferred directly to specialist Burns care receive a
faster and more accurate assessment of their burn injury. Despite this, we found no difference
in fluid targeting errors at 24 h, though this may reflect corrective fluid management on arrival
at the specialist centre.

REFERENCES. Blumetti J, Hunt JL, Arnoldo BD, Parks JK, Purdue GF. The Parkland
formula under fire: Is the criticism justified? J Burn Care Res 2008;29:180–186.
Alvarado R, Chung KK, Cancio LC, Wolf SE. Burn Resusitation. Burns 2009:35:4–14
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STATIC VERSUS DYNAMIC ECHOCARDIOGRAPHY VARIABLES AS
PREDICTORS OF RESPONSE TO VOLUME IN CRITICALLY ILL PATIENTS

F. Clau Terré1, A. Garcia1, X. Peris1, F. Roma1, L. Perez1

1Vall d’Hebrón University Hospital, Barcelona, Spain

INTRODUCTION. Echocardiography is an useful and minimally invasive tool that allows to
know the heart filling pressures, also it has proven highly accurate in predicting the response
to volume in critically ill patients.

OBJECTIVES. We try to determinate the response to fluid infusion by static variables as
CVP or LAP, comparing with the variation of IVC.

METHODS. An observational prospective study with 18 patients undergoing coronary car-
diac surgery (7 patients were excluded by a no presenting a good echo views), in the
postoperative period under mechanical ventilation (Vt 8 ml/kg, FiO2 50%, PEEP 3). We
performed an echocardiography if the patient presented hypotension, just before the habitual
fluid load protocol were started (500 ml HES 6% in 30–45 min). We collected data before
and after the infusion, and determine the responsiveness to volume if the cardiac output
increased more than 10%. Data in the report included invasive CVP and LAP, and echo
measures, ratio E/e’, diameter and variations of inferior vena cava (IVC) and variations of
stroke volume by echocardiography (ØLVOT x VTI LVOT) and with Vigileo� system.

RESULTS. The correlation between low values of CVP/LAP and volume response was poor,
the relationship between CVP below 6 mmHg with increased cardiac output had a correlation
(Pearson correlation -0.06) with a significance (2-tailed) 0.981, and the relationship between
LAP \4 mmHg and an increase in cardiac output had a correlation (Pearson correlation
0.229) with a significance of (2-tailed) 0.362. The measurement of the variation of the inferior
vena cava, led us to calculated a cutoff point more sensitive to determine which patients were
responders to volume. Through the ROC curves (sensitivity/specificity), with the area under
the curve of 82.5% (SE = 11.2%) and with a confidence interval of 95% (p significance of
0.002), resulted in a 12% variations of IVC with a sensibility of 100% and specificity of 42%
(Younden’s index of 42.9%). The same calculation, based on Kraemer’s quality indices (QI)
gave us a 13% of variation in IVC, with a w = 0.2 specificity rather than sensitivity (QI 0.58),
and with a w = 0.8 sensitivity rather than specificity (QI 0.61)

CONCLUSIONS. • Studies with transthoracic echo may present artifacts in postoperative
patients because poor window
• The static variables are not good predictors of response to volume, despite a good cardiac

function
• The variation of the inferior vena cava into figures of 12–13% can very reliably predict the

response to volume

REFERENCE(S). • Michard F, Teboul JL. Predicting fluid responsiveness in ICU patients: a
critical analysis of the evidence. Chest 2002; 121: 2000–2008.
• Feissel M, Michard F, Faller JP et al. The respiratory variation in inferior vena cava

diameter as a guide to fluid therapy. Intensive Care Med 2004; 30: 1834–37.
• Teboul JL. Meaning of pulse pressure variation during cardiac surgery: everything is

open. Crit Care Med. 2009 Feb;37(2):757–8.
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POSTOPERATIVE HYPOTHERMIA: SIMPLY TREATED OR MISUNDERSTOOD
PATHOPHYSIOLOGY?

J.M. Rahman1, K.J. Richardson1, D.J. Higgins1, F.A. Mir1

1Southend University Hospital NHS Foundation Trust, Anaesthesia and Intensive Care,
Southend on Sea, UK

INTRODUCTION. Hypothermia in surgical patients has detrimental multisystem effects
leading to impaired immunity with increased risk of infection, poor metabolic regulation,
glycaemic control and coagulation disorders. Inadvertent perioperative hypothermia, defined
as core temperature\36�C, is a common but easily preventable complication. Risk factors as
described by Flores-Maldonado et al
1. were used in the guidelines put forward by National Institute of Clinical Excellence

2. for inadvertent perioperative hypothermia.

OBJECTIVES. To ascertain whether postoperative hypothermia is linked to high or low risk
surgical patients.

METHODS. We conducted a prospective systematic analysis looking at the incidence of
postoperative hypothermia in adults who underwent general anaesthesia. Children age \18,
pregnant women and patients undergoing regional anaesthesia were excluded from the survey.
Patients were categorised according to their risk factors as described by the NICE guidelines
ASA grade II to V, major or intermediate surgery. Preventative measures and management of
hypothermia such as forced air warmers were recorded. Core temperature was measured on
arrival to the recovery area using Welch Allyn Sure Temp Plus.

RESULTS. A total of eighty patients were assessed. 68 (84%) patients were deemed high risk
having ASA II or greater and undergoing intermediate or major surgery. Postoperative
hypothermia occurred on 14 (17.5%) of which 4 (28%) were low risk classified as ASA I and
having had minor surgery. A forced air warmer was used intraoperatively in 8 of the 14
patients found to be hypothermic and in 1 of the 4 low risk patients.

CONCLUSIONS. Hypothermia is a frequent occurrence in high risk surgical patients with
potentially adverse consequences. It is also a problem in what is classified by the NICE
guidelines as low risk patients. Simple measures can be effectively introduced to prevent the
complication of hypothermia. Although our practice did not strictly adhere to NICE guide-
lines our analysis highlighted that risk factors for hypothermia may need reassessing for
quality improvement. Warming measures such as forced air blankets, fluid warmers and
greater ambient temperatures should be considered in all patients undergoing surgery.

REFERENCE(S). 1. Flores-Maldonado A et al. Mild perioperative hypothermia and the risk
of wound infection. Archives of Medical Research 2001; 32:227–231
2. Inadvertent perioperative hypothermia. National Collaborating Centre for Nursing and

Supportive Care; commissioned by NICE. Press April 2008. http://www.nice.
org.uk/CG065

3. Frank S.M.et Al. The catecholamine, cortisol and haemodynamic response to mild
perioperative hypothermia: A Randomised Clinical Trial 1995 Anesthesiology
1995;82:83–93
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A PILOT STUDY: SURVEY OF DOCTORS’ KNOWLEDGE ON PERIOPERATIVE
FLUID MANAGEMENT

K. Chima1, M. Ranganathan1

1George Eliot Hospital NHS Trust, Nuneaton, UK

INTRODUCTION: As highlighted in the UK’s National Confidential Enquiry into Patient
Outcome and Death (NCEPOD) in 1999, suboptimal fluid management can cause serious
morbidity and mortality in perioperative patients.1 Up to 54% of patients can develop com-
plications such as fluid overload, electrolyte derangement and dysrhythmias.2 Intravenous
fluid prescriptions should be tailored to each patient—the rate and type of fluid prescribed
should be correlated with the patient’s co-morbidities, surgical procedure, examination
findings, fluid balance charts and serum biochemistry. Appropriate monitoring should also be
undertaken.3

OBJECTIVES. To identify the current level of doctors’ knowledge on perioperative fluid
management.

METHODS. The survey was conducted at George Eliot Hospital, Nuneaton, UK in May
2009. Questionnaires consisting of ten multiple-choice questions on basic sciences and
clinical scenarios were devised by a consultant anaesthetist. These were personally distributed
to doctors of all grades working in anaesthetics and the surgical specialties. Doctors were
asked to complete the questionnaire within 5 min. Of the 66 questionnaires distributed, 52
were completed.

RESULTS. The mean questionnaire score varied between specialties from 87% in the ana-
esthetics department to 64% for doctors in surgical specialties. The mean score of registrars
and FY1 doctors in surgical specialties was found to be 72 and 65% respectively. The overall
mean score was 74%. Of all doctors surveyed, the daily maintenance water requirement was
known by only 52%, 62% knew the daily maintenance sodium requirement and 75% knew
that of potassium. The electrolyte contents of 0.9% sodium chloride and Hartmann’s Solution
was answered correctly by 65% and 63% respectively.

CONCLUSIONS. There is a significant deficiency in doctors’ knowledge on perioperative
fluid management. More emphasis on optimal perioperative fluid management is required in
undergraduate and postgraduate training. Increased awareness of the British Consensus
Guidelines on Intravenous Fluid Therapy for Adult Surgical Patients would aid training.
Based on this survey, a regional online survey of junior doctors is planned to further identify
gaps in perioperative fluid management training. Optimal fluid management could also help to
reduce prolonged hospital stay which can result from fluid-related complications.

REFERENCE(S). 1. National Confidential Enquiry into Patient Outcome and Death
(NCEPOD). http://www.ncepod.org.uk. Accessed April 29, 2010.
2. Walsh SR, Cook EJ, Bentley R, et al. Perioperative fluid management: prospective audit.

Int J Clin Pract 2008; 62:492–497.
3. Powell-Tuck J, Gosling P, Lobo DN, et al. British consensus guidelines on intravenous fluid

therapy for adult surgical patients; 2009. British Association for Parenteral and Enteral
Feeding (BAPEN). http://www.bapen.org.uk. Accessed April 29, 2010.
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DYNAMIC ECHOCARDIOGRAPHIC PARAMETERS AS PREDICTORS
OF VOLUME RESPONSIVENESS AFTER LAPAROTOMY SURGERY

Z. Gavranovic1, M. Siranovic1, N. Kovac1

1Department of Anesthesiology and Intensive Care Medicine, Clinical Hospital Sestre Mil-
osrdnice, Zagreb, Croatia

INTRODUCTION. Dynamic echocardiographic parameters (respiratory changes of inferior
vena cava diameter and aortic blood flow) have not yet been evaluated as predictors of
volume responsiveness in patients after laparotomy surgery.

OBJECTIVES. To evaluate dynamic echocardiographic parameters as predictors of volume
responsiveness in surgical patients.

METHODS. 25 patients were included in the study after laparotomy surgery performed on
the same day (4 breathing spontaneously and 21 mechanically ventilated in volume controlled
mode with tidal volume of 10 ml/kg). A fluid challenge was performed in spontaneously
breathing patients by passive leg raising and infusing saline (7 ml/kg). Echocardiographic
analysis of respiratory changes of inferior vena cava diameter (DDIVC) and aortic blood flow
(DABF) was performed in all patients. A threshold of 18% for DDIVC was used for classi-
fying patients as volume responders or non-responders. Age, sex, gender, BMI, CVP, IAP,
MAP, left ventricular ejection fraction, left ventricular systolic and diastolic area, and stroke
volume in all patients, as well as ITBVI, CI, PPV and SVV in 16 patients were measured.

RESULTS. A positive correlation with DDIVC was established for ITBVI (r = 0.49,
p = 0.05), IAP (r = 0.47, p = 0.01) and EF (r = 0.38, p = 0.05). A positive correlation with
DABF was not established for any variable measured. 16 patients (64%) were classified as
volume responders and 9 (36%) as non-responders. Responders had overall higher IAP than
non-responders (13.45 ± 4.99 mmHg vs. 9.82 ± 3.33 mmHg respectively, p = 0.04).

CONCLUSIONS. Respiratory changes of IVC diameter showed positive correlation with
ITBVI. So, conclusions about ITBVI could be indirectly made from DDIVC values in patients
who are not being invasively monitored. PPV and SVV did not show positive correlation with
ITBVI. Surprisingly, we confirmed a positive correlation between DDIVC and IAP. We
detected 9 patients with high IAP, while all the volume responders had overall higher IAP.
Although further investigations are needed to establish how longer duration of high IAP may
influence DDIVC, it seems that DDIVC is a good parameter of volume responsiveness during
first 24 h after laparotomy surgery. Unlike from other studies, we could not establish a
positive correlation between DABF and any variable measured. These studies were performed
in hypovolemic septic patients, so this could be the reason for such different results. More
studies are needed in a larger set of patients undergoing laparotomy surgery to evaluate
DABF.

REFERENCE(S). Feissel M, Michard F, Mangin I, et al. Respiratory changes in aortic blood
velocity as an indicator of fluid responsiveness in ventilated patients with septic shock. Chest
2001;119:867–73. Barbier C, Loubieres Y, Schmit C, et al. Respiratory changes in inferior
vena cava diameter are helpful in predicting fluid responsiveness in ventilated septic patients.
Intensive Care Med 2004;30:1740–6.
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STROKE VOLUME VARIATION VERSUS OXYGEN DELILVERY FOR
GUIDANCE OF EARLY GOAL DIRECTED THERAPY

C. Wawra1, X. Bichler1, W. Oczenski1, S. Schwarz1, R.D. Fitzgerald1

1K. Landsteiner Instit Anaesthesiology and ICM, Vienna, Austria

INTRODUCTION. Fluid optimization after major cardiac surgery was shown to improve
patients postoperative outcome significantly. Several hemodynamic parameters were pro-
posed for the guidance of therapy but never compared in a head to head trial.

OBJECTIVES. In this prospective randomized trial patients scheduled for elective cardiac
surgery underwent early goal directed fluid therapy guided either by stroke volume variation
(SVV) or by oxygen delivery index (DO2i). We hypothesized that while SVV is easier to
obtain it will not be inferior to DO2i in outcome parameters.

METHODS. Following ethics committee approval and signing of a written informed consent,
84 patients were randomized in two groups to undergo either fluid optimization guided by
Do2i or SVV in the first 8 postoperative hours in the ICU following elective cardiac surgery
(CABG). Following a standardized EGT protocol the parameters were collected by using
hemodynamic monitoring based on a pulse contour analysis and a transpulmonary lithium
dilution (Lidco Plus, Lidco,UK). We compared amount and type of volume infused, need and
amount of inotropic or vasopressor substances, time spent on ventilator, LOS in the ICU and
postoperative complications. Statistics were evaluated by using a T Test for unpaired samples.

RESULTS. Data are shown in Table 1.

TABLE 1
Mean ± SD LOS hosp (d) TVent

(h) (p = 0.04)
LOS ICU (h) Complications

(n) (p = 0.004)

SVV 13.15 ± 8.37 8.56 ± 2.2 48.8 ± 37.7 0.38 ± 0.73
DO2i 14.03 ± 11.98 10.03 ± 13.9 79.6 ± 129.1 0.76 ± 1.3

Compared to the DO2i group fluid optimization using SVV showed reduced ventilator times
(p = 0.043) and less complications (p = 0.004) in the first 80 days after surgery. No dif-
ferences between the groups were detected concerning the type and amount of volume
infused, need for inotropes or vasopressors or the LOS in hospital

CONCLUSIONS. While SVV is less invasive, cheaper and easier to be obtained than DO2
outcome was at least not inferior and even showed improvements in postoperative cardiac
surgery patients.
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DOES IT MATTER WHICH TYPE OF FLUID WE RUN THROUGH A GIVING SET
BEFORE OR AFTER TRANSFUSION OF BLOOD? COMPATIBILITY OF BLOOD
WITH DIFFERENT INTRAVENOUS FLUIDS

A. Jones1, A. Sivasankaran1

1West Wales General Hospital, Anaesthetic Dept, Carmarthen, UK

INTRODUCTION. Over the years, there have been concerns over incompatibility of
transfused blood with various intravenous fluids during blood transfusion, especially related
to increased levels of haemolysis. It is often impractical, particularly in an emergency situ-
ation, to flush through a giving set with a so-called ‘‘safe’’ fluid prior to and after delivering
blood. We wanted to investigate whether this is actually necessary and whether the usual
fluids used in the perioperative period really do cause any demonstrable alteration in the
composition of transfused blood.

OBJECTIVES. The purpose of this study was to expose packed red cells to a variety of
different intravenous fluids commonly used during the perioperative period and to measure a
number of parameters in the blood following their contact with each different fluid, including
a blood film to examine for clumping of cells or haemolysis.

METHODS. A unit of A positive blood was passed through blood giving sets which were
primed with various intravenous fluids. After adequate mixing of blood with fluids, samples
were collected for full blood count, urea and electrolytes and blood films. One millilitre of
mixed blood was taken in each bottle at a time. The intravenous fluids used in this study were
Normal saline, Hartmann’s solution, 5% Dextrose, 10% Dextrose, starch and gelatin.

RESULTS. There was no significant rise in blood parameters suggestive of haemolysis. The
potassium and LDH levels were not significantly different with various fluids. The haemo-
globin and haematocrit levels were also comparable to one another.

CONCLUSIONS. There was no demonstrable changes in blood parameters suggestive of
haemolysis, nor were there any change in electrolyte values. This suggests that all of the fluids
investigated during this study would be suitable to be used via the same giving set before and
after the transfusion of pack red cells.

REFERENCE(S). Cull, D. L.; Lally, K. P.; Murphy, K. D. Compatibility of Packed
Erythrocytes and Ringer’s Lactate Solution. Survey of Anesthesiology: April 1992 volume.
36, Issue 2, pp 118, Wilson, H (1950). Aqueous dextrose solutions: a hazard in transfusions.
American journal of clinical pathology, 20, 667–668, Robert L. Strautz PhD, MDa, b, Janice
M. Nelson MD. Compatibility of ADSOL-stored red cells with intravenous solutions. The
American Journal of Emergency Medicine Volume 7, Issue 2, March 1989, Pages 162–164
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COMPLIANCE WITH THE NATIONAL GUIDELINES IN AVOIDING INADVER-
TENT PERI-OPERATIVE HYPOTHERMIA IN ADULT SURGICAL PATIENTS

N. Rajakumaraswamy1, P. Patel1

1Queen Elizabeth 2 Hospital, Anaesthesia and Critical Care, Welwyn Garden City, UK

INTRODUCTION. Several studies have established the adverse effects of peri-operative
hypothermia. Recently, the National Institute for Health and Clinical Excellence (NICE) has
issued guidelines on the management of inadvertent perioperative hypothermia in adults in the
UK.

OBJECTIVES. To assess the compliance with the national guidelines in avoiding inadver-
tent peri-operative hypothermia in an acute district general hospital in England.

METHODS. We prospectively studied our local practice on maintaining normothermia in
165 consecutive adult surgical patients {61 men, mean age 57.4 years, 112 patients with ASA
grade 2 (67.7%), 60 emergency surgical patients (36.4%), 49 patients with significant cardiac
disease 29.7%}. We used a questionnaire that was filled pre-operatively by anesthetic nurses,
intra-operatively by anesthesiologists, and post-operatively by recovery nurses. Patients were
recruited from the following surgical subspecialties: General surgery (34%), Gynecology
(24%), Trauma (22%), Breast surgery (9%) and Orthopedics (7%). Day surgery patients were
excluded. Peri-operative hypothermia was defined as temperature \36�C as per the NICE
guidelines.

RESULTS. Less than half of our patients (47.9%, n = 79) had their temperature measured
preoperatively, on whom incidence of hypothermia was 25.3% (n = 20). Only one of these
patients was warmed prior to induction. Patients requiring emergency surgery and those with
ASA Grade 2 had increased incidence of preoperative hypothermia (30.8% and 28.6%
respectively, p \ 0.05). Based on NICE guidelines, 164 patients needed intraoperative forced
air warming but only 64 (38.8%) patients received it. Intraoperative temperature measurement
was made on 111 patients, of whom 28.8% (n = 32) were hypothermic. Incidence of intra-
operative hypothermia was high in surgical procedures lasting longer than 30 min (p \ 0.05)
but was not affected by the use of regional anesthetic techniques. 161 patients had their
temperature measured on arrival to recovery of whom 46 (26.6%) were hypothermic. 38
patients (23.6%) had their temperature measured every 15 min (NICE recommendation) and
the mean time interval for temperature measurement in recovery was 26 min. 10 patients were
still hypothermic on leaving recovery.

CONCLUSIONS. Majority of our surgical patients did not receive adequate perioperative
care on maintaining normothermia. Consequently, the incidence of hypothermia was signif-
icant pre-, intra- and post-operatively. We are currently analyzing the data to investigate the
effect of hypothermia on duration of recovery stay, length of hospitalization and mortality in
our patients.

1165
IMPORTANCE OF CARDIAC OUTPUT MEASUREMENTS IN THE FLUID AFTER
CARDIAC SURGERY STUDY (FACS)

S. Magder1, B. Potter1, D. Fergusson2, S. Doucette2, B. de Verennes3

1McGill University, Division of Critical Care, Montreal, Canada, 2Ottawa Hospital Research
Institute, Ottawa, Canada, 3Mcgill University, Surgery, Montreal, Canada

INTRODUCTION. We completed a double-blind randomized trial in patients undergoing
cardiac surgery in which we compared fluid resuscitation with a hydroxyethyl starch (HES,
10% 250 MW pentastarch) and saline. Use of HES resulted in markedly less use of cate-
cholamines the morning after surgery. An underlying design principle was that assessment of
cardiac index (CI) is essential for a proper fluid protocol. In this analysis we examine that
supposition.

METHODS. All subjects had pulmonary artery catheters. Patients were consented preoper-
atively, but randomized post operatively to receive up to 4 blinded 250 ml boluses for
predefined hemodynamic targets; CI \2.2 L/min/m2, blood pressure (BP) set by admitting
team, CVP \3 mmHg, or urine output \20 mL/h. Hemodynamic measurements were made
before and after each bolus. After the 4 study boluses, only saline was used.

RESULTS. 237 patients received fluids, 119 HES and 118 saline. There were 727 study
boluses, 348 HES and 379 saline. Of these, 99 boluses (14%) could not be assessed for this
hemodynamic analysis (but were still used for the primary outcome) because of protocol
violation or missing data. Of the rest, 235 (37%) of boluses were given for a low CI; in 33 BP
and 11 CVP were also low so that CI was the only trigger in 30%. A low BP was a trigger in
290 (46%). Low CVP was the trigger in 95 (15%). Only 50 HES and 65 saline patients
required the maximum allowed 4 blinded boluses. At the 4th bolus, low CI was the trigger for
8 (16%) of HES but 20 (31%) of saline patients. There were 511 that could be evaluated for
hemodynamic response based on four possible outcomes of CVP and CI.

CVP CI OUTCOMES
Saline (n = 258) (%) HES (n = 253 %)

CVP-no, CI-no 108 (42) 59 (23)*
CVP-yes, CI-no 48 (19) 50 (20)
CVP-no, CI-yes 62 (24) 59 (23)
CVP-yes, CI-yes 40 (16) 85 (36)*

* p \ 0.05

In saline, only 40%, and even in HES 60%, of challenges increased cardiac output which
meant that by the protocol further fluids were not used. The average change in CI was greater
in HES (0.35 L/min/m2) than saline (0.17) as were the changes in CVP (1.6 and 1.0 mmHg
respectively).

CONCLUSION. Measurements of flow were important for determining the use of fluids as
well as a guide to when to stop using fluids. This led to significantly overall less use of fluid in
the HES group and less use of catecholamines in HES versus saline patients. (ClinicalTri-
al.gov identifier NCT00337805).

Liver diseases: 1166–1177
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VOLUME ASSESSMENT IN PATIENTS DURING MAJOR LIVER RESECTIONS:
A COMPARISON OF GLOBAL END-DIASTOLIC VOLUME, CENTRAL VENOUS
PRESSURE AND THEIR CORRELATION TO CARDIAC INDEX AND EXTRAVAS-
CULAR LUNG WATER INDEX

F.J. Redondo Calvo1, R. Villazala1, M. Madrazo1, D. Padilla1, A. Yuste1, V. Baladron1,

G. Gernal1

1Hospital General Universitario de Ciudad Real, Ciudad Real, Spain

INTRODUCTION. Blood loss during liver resection constitutes the primary determinant of
the postoperative outcome. Various techniques of vascular control and maintenance of a low
central vein pressure (CVP) have been used in order to prevent intraoperative blood loss and
postoperative complications. Several studies suggest that global end-diastolic volume (GEDI)
might be superior to central venous pressure (CVP) with regard to preload assessment.

OBJECTIVES. The aim of our study was to evaluate the predictive value of CVP with regard
to GEDI, and to correlate these parameters to cardiac index (CI).

METHODS. Design: Prospective study. Setting: Surgical intensive care unit, university
hospital. Patients and interventions: 108 hemodynamic measurements using the PiCCO
(Pulsion Medical System, Germany) were performed in 26 patients during major liver
resection.

RESULTS. Mean CVP (8.35 ± 3.4 mmHg; normal 1–9 mmHg) was normal, whereas mean
GEDI (620.03 ± 155.84 mL/m2; normal 650–800 mL/m2) was decreased. Thirty-one CVP
measurements were elevated despite simultaneous GEDI levels indicating a normal or
decreased preload. Sensitivity, specificity, positive predictive value, and negative predictive
value of CVP with regard to volume depletion (GEDI \ 650 mL/m2) were 6.15 (0–12.77, CI
95%), 100 (98.86–100, CI 95%), 41, 9 (31.99–51.82, CI 95%) respectively. CVP did not
correlate to GEDI (r = 0.113; p = 0.249), CI (r = 0.228, p = 0.196) and EVLWI (extra-
vascular lung water index) (r = -0.066, p = 0.503). GEDI significantly correlated to CI
(r = -0.284, p \ 0.01) and VVS (r = -0.413, p \ 0.001).

CONCLUSIONS. Volume depletion according to GEDI was found in more than half the
patients. The predictive values of CVP with regard to volume depletion were low GEDI and
its changes significantly correlated to CI and its changes, which was not observed for CVP.
Therefore, GEDI appears to be more appropriate for volume management during mayor liver
resections.

REFERENCE(S). • Melendez JA, Arslan V, Fisher ME, et al. Perioperative outcomes of
major hepatic resections under low central venous pressure anesthesia: blood loss, blood
transfusion, and the risk of postoperative renal dysfunction. J Am Coll Surg 1998; 187:620–5
• Schroeder RA, Collins BH, Tuttle-Newhall E, et al. Intraoperative fluid management

during orthotopic liver transplantation. J cardiothorac Vasc Anesth 2004; 18: 438–441
• De Wolf Am, Aggarwal S. Monitoring preload during liver transplantation. Liver Traspl

2008; 14: 268–269
• De la Rocca G, Costa MG, Coccia C, et al. Preload and hemodynamic assessment during

liver transplantation. A comparison between pulmonary artery catheter and transpulmo-
nary indicator dilution technique. Eur J Anesth 2002; 19:868–875
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METABOLIC STABILITY DURING CITRATE CONTINUOUS RENAL REPLACE-
MENT THERAPY (CRRT) IN CRITICALLY ILL PATIENTS WITH IMPAIRED
LIVER FUNCTION

S. Hafner1, W. Stahl1, K. Traeger1, T. Fels1, R. Meierhenrich1, H. Suger-Wiedeck1,

M. Georgieff1, M. Wepler1

1University Hospital Ulm, Department of Anaesthesiology, Ulm, Germany

INTRODUCTION. Regional anticoagulation with citrate is an effective and established
anticoagulation strategy during CRRT in critically ill patients, especially in surgical patients
with a high risk of bleeding and in case of a heparin-induced thrombocytopenia (1). However,
citrate CRRT could be associated with major metabolic derangements such as metabolic
alkalosis, hypocalcemia, hypernatremia and citrate toxicity.

OBJECTIVES. The aim of our study was to investigate efficacy, safety and metabolic
stability during citrate CRRT in critically ill patients with acute kidney injury.

METHODS. The retrospective study was performed in a mixed surgical and trauma ICU in a
university hospital. Patient charts were reviewed for demographic data, the period and dosage
of citrate CRRT and metabolic parameters. Reasons of admission, comorbidities and severity
of illness were also evaluated. Citrate CRRT was performed using commercially available
equipment and fluid solutions (Multifiltrate� with integrated Ci–Ca�-system; Fresenius
Medical Care; Germany). To maintain stable metabolic and haemodynamic conditions we
used an internal standard protocol for citrate CRRT. Statistical analysis was performed using
descriptive methods (mean, median and standard deviation) and a Mann-Whitney U test
where appropriate. P \ 0.05 was regarded as statistically significant.

RESULTS. 50 consecutive patients treated with citrate CRRT from April 2008 through December
2009 were evaluated (Table 1; data are given as total numbers or mean ± standard deviation). During
citrate CRRT the following metabolic values were observed (Table 2; data are given as total numbers
or median (25th quartile; 75th quartile); */�statistically significant [p\0.0001]):

TABLE 1
Number of patients (male/female) 50 (36/14)
Mean age (years) 68 ± 11
SAPS II 43 ± 12
Mean serum creatinine before CRRT (lmol/l) 338 ± 132
Number of patients with cirrhosis of the liver 5 (10%)

TABLE 2
pH 7,42 (7,38; 7,46)
Base excess (mmol/l) 1.00 (-0.90; 3.20)
Bicarbonate (mmol/l) 25.2 (23.2; 27.2)
Arterial CO2 partial pressure (mmHg) 39.8 (35.7; 44.7)
Number of patients with metabolic alkalosis 7 (14%)
Serum sodium (mmol/l) 138 (136; 140)
Total serum calcium in patients with impaired liver function (mmol/l) 2.23* (2.19; 2.31)
Total serum calcium in patients with normal liver function (mmol/l) 2.15* (2.03; 2.24)
Ratio total serum calcium/ionized calcium in patients with impaired

liver function
1.97� (1.87; 2.04)

Ratio total serum calcium/ionized calcium in patients with normal liver
function

1.82� (1.74; 1.91)

CONCLUSIONS. Although minor metabolic imbalances were observed, none led to a ter-
mination of citrate CRRT and all of them could be managed by adjustments of blood flow and
dialysate rates according to a preset protocol. Our findings suggest citrate CRRT to be a safe
and effective strategy for CRRT even in patients with hepatic dysfunction. Nevertheless,
metabolic parameters need to be monitored regularly to avoid severe metabolic derangements.

REFERENCE. 1. Tolwani AJ et al. (2009) Semin Dial 22: 141–145
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TREATMENT OF HYPERAMMONAEMIC ACUTE OR CHRONIC LIVER FAIL-
URE USING CONTINUOUS VENO-VENOUS HAEMOFILTRATION: DOSE
RESPONSE EFFECT ON AMMONIA CLEARANCE

A. Slack1, J. Wendon1, W. Bernal1, M. McPhail1

1Kings College Hospital, Liver Institute, London, UK

INTRODUCTION. The liver is central to ammonia metabolism, being the main site of urea
cycle enzyme pathways. In acute liver failure (ALF) and decompensated chronic liver disease
(CLD) ammonia dysmetabolism results in hyperammonaemia, thought to be of central
importance in the pathogenesis of hepatic encephalopathy and, in ALF cerebral oedema [1].
Continuous renal replacement therapy (CRRT), commonly used in critically ill patients may
be an effective method of clearing ammonia. Little is known of the efficacy such techniques
have on ammonia clearance.

OBJECTIVES. To quantify the clearance of ammonia using an Aquarius haemofilter (AHF)
using different renal replacement doses and techniques.

METHODS. Patients with a circulating ammonia level[100 lmol/l due to commence CRRT
were enrolled. The AHF was programmed to run in either pre-or post-dilution modes at a
blood flow rate of 200 ms/min using a 1.2 or 1.9 m2 filter depending on the CRRT ultrafil-
tration (UF) dose, which included 35, 60 or 90 ml/kg/h (adjusted for ideal body weight). 2 ml
of blood and effluent fluid were collected, on ice into lithium/heparin and serum separation
tubes, from pre and post filter access points and effluent tubing to calculate urea and ammonia
clearance using the Cordoba formula [2]. Delta whole body ammonia clearance was deter-
mined by measuring arterial ammonia at 0 and 60 min. Ammonia measurements were
performed using a Pocketchem� Blood Ammonia bedside testing machine.

RESULTS. 20 patients (9 ALF and 11 CLD) were recruited (mean age 45 years, SD (14),
with mean arterial ammonia 123 lmol/l, SD (49). 60 min whole-body ammonia clearance
was -12 lmol/l, p = 0.016, Paired t test). Ammonia and urea clearance were correlated
(R = 0.748, p = 0.020); UF rate correlated negatively with filtrate ammonia (R = -0.496,
p = 0.007) and positively with ammonia clearance (R = 0.515, p = 0.005). Filter ammonia
clearance was not dependent on filter size for the standard blood flow rate. Pre or post dilution
modes did not affect ammonia clearance (p = 0.100, Student’s t test). A constant filter size
and blood flow rate achieved ammonia clearance of 39 ml/min/m2 for 35 ml/kg/h, 60 ml/min/
m2 for 60 ml/kg/h and 52 ml/min/m2 for 90 ml/kg/h (p = 0.008, One way ANOVA).

CONCLUSIONS. 60 ml/kg/h based on ideal body weight appears to be the optimum dose of
CRRT for ammonia clearance when using a blood flow rate 200 ml/min and a 1.2 m2 filter.
Filter and delta whole body ammonia clearance may be increased further using the combi-
nation of a higher dose (90 ml/kg/h) with a larger filter size and higher blood flow rates.

REFERENCE(S). 1. Olde Damink, S.W., et al., Interorgan ammonia metabolism in liver
failure. Neurochem Int 2002. 41(2–3): p. 177–88.

2. Cordoba, J., A.T. Blei, and S. Mujais, Determinants of ammonia clearance by hemodial-
ysis. Artif Organs 1996. 20(7): p. 800–3.
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ORAL NUTRITIONAL SUPPLEMENTS AS AN EFFECTIVE STRATEGY FOR
CALORIE DELIVERY ON INTENSIVE CARE

S. Akrimi1, R. Kapoor1

1East Kent Hospitals University NHS Foundation Trust, Canterburry, UK

INTRODUCTION. Malnutrition is common in intensive care following the catabolic state
induced by critical illness. Patients who progress from enteral nutrition back to oral feeding
are usually in an energy deficit. ESPEN guidelines recommend increasing calorie delivery
during the recovery period to cover this anabolic phase. Oral nutritional supplements (ONS)
are widely used to facilitate calorie delivery within the hospital setting however the effec-
tiveness of this strategy is dependent on patient compliance with the products. Compliance
among the elderly ward-based population has been considered(1) however that of intensive
care patients has not been reported.

OBJECTIVES. To evaluate compliance to ONS in a mixed medical and surgical adult
intensive care unit (ICU) in a District General Hospital.

METHODS. Prospective observational study was conducted over a 2 month period with data
compiled from fluid chart analysis and discussions with nursing staff. All adult ICU patients
prescribed, or offered without prescription, an ONS were included until the point they were
discharged to the ward. The supplements studied, Resource� Energy, 2.0 Fibre, Fruit and
Dessert (Nestlé Nutrition), were selected based on their availability within the trust. Patients
were offered a choice of flavour.

RESULTS. Data was collected and analysed for 51 patient days. A total of 122 supplements
were prescribed. Of the prescribed supplements, 42.6% were offered to patients and 26.6%
consumed. 20% were offered the same at nursing discretion based on clinical need and 39.8%
were consumed. Resource� Energy was the most frequently prescribed and offered product
(76.2 and 59.2% respectively). Most common flavours selected by patients were strawberry
and vanilla. Resource 2.0 fibre was better tolerated (91.7%) than Resource Energy, Resource
Fruit and Resource dessert (73.9, 70.8 and 50.0% respectively). Across all products the best
tolerated flavours were apricot, chocolate and coffee (100%). The highest calorie supplement,
Resource� 2.0 fibre, resulted in the best compliance in both tested flavours.

CONCLUSIONS. Compliance with ONS demonstrated here is higher than previous stud-
ies(1) partly attributable to one-on-one nursing of ICU patients enabling active encouragement
with feeding. Nursing staff discretion had better uptake than routine prescription of ONS.
However, difficulties with ONS still remain. Interestingly in our study the highest calorie
density supplement was tolerated the best and thus giving the most benefit to the patient.
Despite the difficulties associated with ONS uptake we would recommend its regular use on
ICU with a drive towards the highest calorie supplements being offered.

REFERENCE(S). 1. Lawson et al, Compliance of orthopaedic patients with postoperative
oral nutritional supplementation. Clinical nutrition 2000, 19(3): 171–175
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LIVING WITH CIRRHOSIS: LIMITATIONS, CHALLENGES AND PERCEPTIONS

E. Sahin1, H. Cicek2

1Gulhane Military Medical Academy, Gastroenterology, Ankara, Turkey, 2Gulhane Military
Medical Academy, School of Nursing, Ankara, Turkey

INTRODUCTION. Cirrhosis is a chronic disease and the patient’s quality of life is affected
in a negative way due to the problems like ascites, jaundice, nutrition deficiency, fatigue,
activity intolerance, itching, pain, insomnia, anxiety, hopelessness, work loss and depression.

OBJECTIVES. The aim of this study is to examine the changes in patient’s lives that
diagnosed with cirrhosis of the liver disease owing to the symptoms they experienced.

METHODS. This research is a qualitative study that has been carried out with 13 inpatients
diagnosed with liver cirrhosis in the gastroenterology clinic of a teaching and research hos-
pital. Average age of patients was 54 (ranging 39–70). Descriptive characteristics form and
semi-structured interview form were used in the data collection. Interviews with patients have
been performed individually and face to face. The data were evaluated by using Colaizzi’s
phenomenological data analysis method.

RESULTS. As a result of the data analysis, three categories and six themes were identified.
Categories include: (i) problems of symptoms related to the physical limitations (ii) psy-
chosocial issues. Patients suffer mostly from fatigue and malaise (12 Patients), while those in
the later stages suffer from, additionally, physical ailments caused by acid. Inability to sleep
due to anxiety and increase in tendency to sleep in advanced stages have been identified after
being diagnosed. The majority of patients were identified to have undergone an anxiety
besides having a fatal disease due to concern for the future, being forced to quit the job and
being affected by the experiences of the patients in advanced stages. It also has been dis-
covered that the patients had experienced social isolation because of fatigue and weakness in
particular.

CONCLUSIONS. As the result of this study it has been determined that patients with
cirrhosis have mainly problems of fatigue, weakness, sleep disorders, anxiety and associated
problems.
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EFFECTS OF TRANSJUGULAR PORTO-SYSTEMIC STENT-SHUNT (TIPS) ON
HEMODYNAMIC PARAMETERS AND HEPATIC AND RENAL FUNCTION:
A PROSPECTIVE TRIAL

B. Saugel1, V. Phillip1, C. Schultheiss1, R.M. Schmid1, W. Huber1

1Klinikum rechts der Isar, Technische Universität München, II. Medizinische Klinik und
Poliklinik, München, Germany

INTRODUCTION. The transjugular porto-systemic stent-shunt (TIPS) is an established non-
surgical treatment for complications of liver cirrhosis (recurrent variceal bleeding, refractory
ascites, hepatorenal syndrome). There are concers regarding a negative impact of TIPS on
cardiocirculatory function. However, effects of TIPS on hemodynamics as well as renal and
hepatic function are not well investigated.

OBJECTIVES. To investigate the effects of TIPS on hemodynamic parameters and hepatic
and renal function as well as vasoactive hormones.

METHODS. Prospective study in 16 ICU patients with cirrhosis of the liver treated with
TIPS. Before and after TIPS insertion: Advanced hemodynamic monitoring using transpul-
monary thermodilution (PiCCO, Pulsion Medical Systems Germany). Doppler ultrasound for
determination of renal resistance index (RI). Assessment of laboratory markers of hepatic and
renal function as well as norepinephrine, aldosterone, plasma renin activitiy (PRA), antidi-
uretic hormone (ADH) and Pro Brain Natriuretic Peptid (proBNP).

RESULTS. TIPS was performed successfully in all patients. No major complications
occurred. TIPS insertion lead to a significant increase of central venous pressure (12.0 ± 5.4
vs. 17.6 ± 6.2 mmHg; p = 0.000) and heart rate (77 ± 16 vs. 84 ± 20; p = 0.026) and a
significant decrease of porto-systemic pressure gradient (29.9 ± 8.2 vs. 12.0 ± 3.5 mmHg;
p = 0.000) and mean arterial pressure (87 ± 11 vs. 75 ± 13; p = 0.031). After TIPS
insertion cardiac index (3.8 ± 1.2 vs. 4.4 ± 1.4; p = 0.003) and global end-diastolic volume
(731 ± 120 vs. 783 ± 107; p = 0.015) increased significantly, whereas systemic vascular
resistance index decreased significantly (1,680 ± 560 vs. 1,463 ± 609; p = 0.015).

RI was not different before and after TIPS placement (0.77 ± 0.07 vs. 0.78 ± 0.10;
p = 0.859).

Following TIPS, prothrombin time decreased slightly but significantly (58 ± 17 vs. 54 ± 16;
p = 0.005) and serum bilirubin increased significantly (2.4 ± 1.5 vs. 3.0 ± 2.2; p = 0.040).
Serum creatinine (1.6 ± 1.4 vs. 1.5 ± 1.3; p = 0.001) and blood urea nitrogen (30.6 ± 21.4
vs. 27.3 ± 22.2; p = 0.012) were significantly lower already 24 h after TIPS.

Endogenous norepinephrin (805 ± 676 vs. 1208 ± 1278; p = 0.075), aldosterone
(578 ± 942 vs. 285 ± 445; p = 0.241), PRA (7.2 ± 13.5 vs. 4.9 ± 7.3; p = 0.241) and
ADH (5.2 ± 2.2 vs. 5.8 ± 3.5; p = 0.695) did not change significantly 24 h after TIPS
insertion. proBNP was significantly higher 24 h after the TIPS procedure (1773 ± 2007 vs.
2371 ± 2299; p = 0.013).

CONCLUSIONS. TIPS is an effective and save treatment option to reduce porto-systemic
pressure in cirrhotic patients. Regarding hemodynamic parameters GEDVI and CI increase
significantly after the TIPS procedure. No circulatory failure was observed after TIPS
placement. Renal function improved after TIPS insertion.
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ARTERIAL AMMONIA IN PATIENTS WITH HYPOXIC HEPATITIS

A. Drolz1, B. Jäger1, B. Michl1, G.J. Furtmüller1, M. Wewalka1, R. Kitzberger1, C. Zauner1,
P. Schenk2, V. Fuhrmann1

1Medical University of Vienna, General Hospital, Department of Internal Medicine 3, Vienna,
Austria, 2Landesklinikum Thermenregion Hochegg, Hochegg, Austria

INTRODUCTION. Hypoxic hepatitis (HH)is a condition occurring in up to 10% of all ICU
admissions [1]. While in patients with acute liver failure, elevation of arterial ammonia levels
has been linked to cerebral complications and increased mortality, the role of arterial
ammonia in HH patients is unknown.

OBJECTIVES. Our study aims at evaluating arterial ammonia levels in patients with HH.
Furthermore, we wanted to elucidate the potential consequences of high ammonia levels in
these patients.

METHODS. Arterial ammonia levels were measured and documented in 72 HH patients
without liver cirrhosis who were admitted to the medical ICU. ICU mortality and overall 28-
day-survival were documented. COX regression was performed to describe the impact of
ammonia levels on mortality. Mann–Whitney Test was used for comparison of metric
variables.

RESULTS. Overall median arterial peak ammonia level in our patients was 65 lmol/L
(41.9–100.6 lmol/L), whereas median arterial peak ammonia value was significantly higher
in ICU non-survivors compared to survivors (77 (53–119.2) vs. 52.9 (36.4–71.1); P \ 0.01).
SAPS II and SOFA score were significantly higher in ICU non-survivors (P \ 0.01 and
P \ 0.05, respectively). COX regression revealed that arterial peak ammonia levels were
significantly associated with higher 28-day-mortality (P \ 0.01), even after adjustment for
SAPS II.

Median arterial peak ammonia levels in patients with verified brain edema were significantly
higher than in patients without (130.7 lmol/L (92–349.7 lmol/L) vs. 70.6 lmol/L
(43.2–81.7 lmol/L); P \ 0.05) after exclusion of patients following cardiopulmonary resus-
citation with consecutive hypoxic brain damage.

CONCLUSIONS. Our results suggest that increased levels of ammonia are associated with
high mortality and can lead to brain edema in patients with HH.

REFERENCE(S). [1] Fuhrmann, V., et al., Hypoxic hepatitis: underlying conditions and risk
factors for mortality in critically ill patients. Intensive Care Med, 2009. 35(8): p. 1397–405
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THE INTRODUCTION OF CONTINUOUS RENAL REPLACEMENT THERAPY
(CRRT) TO A REGIONAL INTENSIVE CARE UNIT: DEMOGRAPHICS, DOSE
DELIVERY AND CIRCUIT LIFE

L.J. Mottram1, C. Burnett1, A. Bedi1

1Royal Hospital Belfast Health and Social Care Trust, Belfast, UK

INTRODUCTION. Acute kidney injury (AKI) is known to occur in up to 25% of ICU
admissions, a fifth of whom will require CRRT1. These patients place considerable morbidity,
mortality and financial burdens on critical care services2. In recent years CRRT has become
an established treatment in our institution providing an opportune juncture to examine our
outcomes and clinical practice.

OBJECTIVES.
1. To determine demographics and outcomes for patients receiving CRRT in our unit
2. To measure mean circuit life and dose delivery
3. To ascertain level of compliance with anticoagulant policy

METHODS. We performed a retrospective audit of all patients treated with CRRT in the
Regional Intensive Care Unit for Northern Ireland over a 16 month period from May 2008 to
August 2009. Data was obtained from electronic patient records and the local Intensive Care
National Audit and Research Centre (ICNARC) case mix programme.

RESULTS. 103 patients (72 males, 31 females) were treated with CRRT in the 16 month
audit period, all of whom received continuous venovenous haemofiltration (CVVH). Mean
duration on CRRT was 5.8 days (IQR = 2–7).

SUMMARY STATISTICS FOR CRRT PATIENTS
CRRT Patients Rest of

ICU Population
P values

Age (years) 61.3 55.0 \0.001
Admission APACHE 24.3 17.3 \0.001
ICU Length of Stay (Days) 12.3 8.2 \0.01
ICU mortality 47% 19% \0.001
Hospital mortality 60% 28% \0.001

53% of patients had a diagnosis of sepsis and 21% of patients were admitted under the neuro-
surgical team, the latter of which may have contributed to the relatively low anticoagulant use of
54%. Systemic heparinisation was the sole anticoagulant used, but compliance with local protocols
was poor with 48% of APPTs below the therapeutic range and 46% of infusions commenced at the
wrong rate. 68% of filter changes were due to clotting and mean filter life was 32 h. Despite this,
dose delivery was acceptable, with 84% of prescribed dose delivered.

CONCLUSIONS. As previously reported1, our demographic data confirm the relatively poor
outcome of patients needing CRRT. We have identified areas where care for these patients
could be optimised and endeavour to do this locally via improved protocol design and an
ongoing educational programme. Many of the components of CRRT could be incorporated
into care bundles, but certain aspects of treatment remain controversial3 which may be a
barrier to their adoption. Given the high numbers of neurosurgical patients in our unit,
consideration should be given to the use of regional anticoagulation such as citrate.

REFERENCES.1. Uchino S. The epidemiology of acute renal failure in the world. Curr Opin
Crit Care. 2006; 12(6): 538–543.
2. Rauff A.et al. Intermittent haemodialysis versus CRRT for ARF in the Intensive Care

Unit. Intensive Care Med. 2008; 23(3): 195–203.
3. Ronco C. et al. Dialysis dose in acute kidney injury: no time for therapeutic nihilism. Crit

Care. 2008; 12(5): 308

GRANT ACKNOWLEDGMENT. Not applicable.

1174
ADMISSION SERUM LACTATE IS A STRONG PREDICTOR OF OUTCOME
IN CIRRHOTICS ADMITTED TO ICU, AND WHEN ADDED TO THE LIVER-SPECIFIC
SCORESOF MELDORUKELD, IMPROVESTHEIR RESPECTIVE PREDICTIVE VALUE

M. Garcovich1, V. Vemala1, B. Agarwal2, A. Davenport3, S. Ward2, S. Shaw2, A.K. Burroughs1

1Royal Free Hospital, Sheila Sherlock Liver Centre, London, UK, 2Royal Free Hospital,
Intensive Care, London, UK, 3Royal Free Hospital, Nephrology, London, UK

INTRODUCTION AND OBJECTIVES. Accurate prognostic indicators of patient survival
in an intensive care unit (ICU) help guide clinical decision making. Factors known to portend
poor prognosis in acutely ill cirrhotics in ICU include the need for mechanical ventilation,
development of shock, renal failure and sequential increase in the number of failing organs.
While serum lactate is now an established marker of survival and/or the need for trans-
plantation in fulminant liver failure, its impact on critically ill cirrhotics is less well known.

METHODS. We retrospectively studied 133 consecutive acutely ill cirrhotics admitted to the
ICU between 2005 and 08 at the Royal Free Hospital, a tertiary referral centre in liver diseases and
transplantation. Data were collected on demographic variables, aetiology of liver disease, liver-
specific prognostic scores [Child-Turcotte-Pugh (CTP), Model for end-stage liver disease
(MELD), United Kingdom model for end-stage liver disease (UKELD)], and acute illness scores
[acute physiological score and chronic health evaluation (APACHE II), sequential organ failure
assessment score (SOFA)]. In addition, serum lactate levels at 0, 24 and 48 h were also recorded.
Multivariable logistic regression analysis was performed, and the discrimination ability of each of
the above-mentioned scoring models in predicting ICU and hospital survival of these patients was
evaluated using the area under the receiver operating characteristic (ROC) curve.

RESULTS. The ICU and hospital non-survivors—43/133 (32.3%) and 57/133 (43.4%)
respectively—had similar demographic features as the survivors, but had significantly higher
mean admission MELD, UKELD, SOFA and APACHE II scores, as well serum lactate levels
on admission. Serum lactate at admission and particularly at 24 h had a better discriminative
accuracy for mortality (AUC = 0.737 and 0.764) compared with liver-specific prognostic
scores, MELD (AUC = 0.732 and 0.720), MELD-Na (AUC = 0.338 and 0.554) and UKELD
(AUC = 0.698 and 0.695). Acute illness scores exhibited a rather poorer predictive power,
both APACHE II (AUC = 0.632 and 0.571) and SOFA (AUC = 0.688 and 0.716). Adding
lactate to MELD and UKELD scores further improved their outcome prediction potential
(AUC MELD-lactate = 0.737 and UKELD-lactate = 0.717).

CONCLUSIONS. Serum lactate is a powerful independent tool in predicting survival of
acutely ill cirrhotics on ICU. Persistent hyperlactataemia after aggressive resuscitation for
24 h may reflect native liver’s inability to metabolise it. In that case, should lactate not be
incorporated in the liver function scoring models such as CTP, MELD or UKELD?

REFERENCE(S). Cholongitas E et al. Aliment Pharmacol Ther 2006; 24(3):453–64.
Macquillan GC et al. Liver Transpl 2005;11:1073–1079.
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SEVERE BACTERIAL INFECTIONS AFTER LIVER TRANSPLANTATION (LT):
AN EPIDEMIOLOGICAL STUDY

L. Zoric1, B. Jung1, H. Jean-Pierre2, P.F. Perrigault3, G. Pageaux4, S. Jaber1

1CHU Montpellier, SAR B, Montpellier, France, 2CHU Montpellier, Montpellier, France,
3CHU Montpellier, SAR C, Montpellier, France, 4CHU Montpellier, Hepatogastroenterology,
Montpellier, France

INTRODUCTION. Better immunosuppression has reduced the incidence of rejection but has
increased patient’s susceptibility to opportunistic infections and cancer.

OBJECTIVES. To describe the incidence, the main clinical and microbiological features of
documented bacterial infections within 1 year after LT, to determine the factors associated
with infection.

METHODS. retrospective observational monocentric study including all LT patients from
2003 to 2008. We studied demographic data (sex, age, SAPS II at admission, Child Pugh
score, underlying liver disease), perioperative characteristics (duration of ischemia and of
surgery, amount of red blood cell packs transfused, vassopressor use during surgery, external
biliary tract drainage), infection characteristics (all documented biliary, pulmonary, surgical
site, urinary, central venous access infections and their microbiological features) and outcome
parameters (ICU length of stay, duration of mechanical ventilation, ICU mortality)

RESULTS. 274 transplant recipients were analyzed. The main underlying liver disease was
alcohol and hepatitis C virus related cirrhosis. No perioperative parameters were associated with
infection within 1 year after LT. Ninety three patients presented 237 infections, 2 [1–4] per patient.
The main sites of infection were biliary tract, urinary tract infections and pneumonia. The first
episode occurred 12 [6–39] days after surgery. Among the infections, 428 pathogens were isolated,
mainly gram negative bacilli (53%). Among the Enterobacteriaceae, 14% were ESBL producers
and 70% resistant to ciprofloxacine. Non fermentative gram negative bacilli represented 18% of all
the pathogens diagnosed and the first episode occurred 61 [24–86] days after surgery. S. aureus was
uncommon, but in more than 50% of the episodes S. aureus was resistant to methicillin. Infected
patients had significantly longer mechanical ventilation (1 [1–1] vs. 2 [1–9] days, p \ 0.05) and
longer ICU stay (9 [7–13] vs. 11 [8–17] days, p \ 0.05). Mortality was significantly higher in
infected patients (14/93 (15%) versus 10/181 (6%), p = 0.013).

Bacteria involved in infections in the first year

CONCLUSIONS. One third of LT recipients present a documented bacterial infection within
1 year after surgery. We found a high prevalence of ciprofloxacin resistance and a low
incidence of S.aureus witch was often resistant to methicillin. Non fermentative gram neg-
ative bacilli represent 18% of the pathogens and should be taken in account for treatment of
the most severe patients.
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EFFECTS OF LARGE-VOLUME PARACENTESIS ON HEMODYNAMICS
IN PATIENTS WITH CIRRHOSIS OF THE LIVER AND ASCITES

V. Phillip1, B. Saugel1, C. Ernesti1, C. Schultheiss1, H. Einwächter1, R.M. Schmid1,

W. Huber1

1Klinikum Rechts der Isar, Technical University of Munich, II. Medizinische Klinik und
Poliklinik, Munich, Germany

INTRODUCTION. Patients with advanced cirrhosis and ascites often display circulatory
dysfunction which might be deteriorated after paracentesis. Influence of paracentesis and
particularly the volume removed on circulatory function is not well investigated.

OBJECTIVES. The aim of our study was to evaluate the influence of paracentesis on
hemodynamic variables assessed using transpulmonary thermodilution (TPTD) in patients
with cirrhosis and ascites.

METHODS. Prospective study in 29 patients with cirrhosis and ascites. Assessment of
hemodynamic variables using TPTD (PiCCO-2-System, Pulsion Medical AG) immediately
before and after paracentesis. Medical ICU, university hospital.

RESULTS.

Patients: 53 paracenteses (mean 6,162 ± 3,100 ml: 765–14,675 ml) in 29 patients (14
female, 15 male; mean age 58.6 ± 8.0 years) with cirrhosis (etiology: 25 alcoholic, 3 hep-
atitis, 1 cryptogenic). APACHE II score on ICU admission 23.4 ± 8.8, SAPS II score on day
of paracentesis 38.1 ± 12.6.

Analysis of all paracenteses: After paracentesis, systemic vascular resistance index (SVRI) and
central venous pressure (CVP) significantly decreased from 1,299 ± 525 dyn s cm-5 m2 to
1,248 ± 518 (p = 0.025) and from 15.7 ± 6.7 mmHg to 13.9 ± 5.6 (p = 0.013), respectively.
Mean arterial pressure (MAP) did not change (83 ± 13 mmHg vs. 78 ± 18; p = 0.075), neither
did heart rate (HR) (88/min vs. 89; p = 0.986). No decrease in cardiac index (CI) (4.66 ± 1.45 l/
min/m2 vs. 4.73 ± 1.49; p = 0.19), no change in global end-diastolic volume index (GEDI)
(857 ± 171 ml/m2 vs. 869 ± 218; p = 0.894). Extravascular lung water index (ELWI) raised
from 10.1 ± 3.6 ml/kg to 10.8 ± 3.8 (p = 0.039). Changes of CI correlated with GEDI
(r = 0.635; p \ 0.01) and CVP (r = 0.304; p \ 0.05). All paracenteses were performed without
complications. To investigate whether there are differences in hemodynamic changes in a sub-
group of large-volume paracenteses (LVP), we separately analysed 36 patients undergoing par-
acentesis C5,000 ml: SVRI significantly decreased from 1323 ± 561 to 1256 ± 560
(p = 0.016). ELWI raised from 9.6 ± 3.0 to 10.4 ± 2.7 (p = 0.041). A trend to a decrease in
CVP slightly failed significance (15 ± 7 vs. 14 ± 6; p = 0.070). In this subgroup, CI increased
from 4.61 ± 1.45 to 4.76 ± 1.58 (p = 0.04), which was not observed in totality of patients.
Neither MAP (82 ± 12 vs. 80 ± 17; p = 0.333) nor HR (87 ± 17 vs. 90 ± 19; p = 0.578)
changed significantly. No change in GEDI (851 ± 179 vs. 880 ± 233; p = 0.565).

CONCLUSIONS. Paracentesis of 6162 ± 3100 ml resulted in significant reduction of SVRI and
CVP, probably due to reduced intraabdominal pressure. Increase in ELWI might be due to higher
absorptivity of the lung following decrease of intrathoracic pressure by paracentesis. Preload variable
GEDI did not change significantly. In the subgroup of LVP CI significantly increased. Regarding this
positive effect of paracentesis particularly after removal of large amounts of ascites as well as mul-
tiplied risks of repeated paracenteses, a restriction of the amount of ascites removed cannot be justified.
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EXTRACORPOREAL LIVER SUPPORT THERAPY

A.D. Marinho1, T.P. Pais1, H. Pessegueiro2, J. Daniel2, F. Rua1

1Centro Hospitalar do Porto, Intensive Care Service, Porto, Portugal, 2Centro Hospitalar do
Porto, Unidade de Transplante Hepatico e Pancreatico, Porto, Portugal

INTRODUCTION. Extracorporeal liver support therapy is in its infancy but is valued as a
detoxification treatment option for patients with cirrhosis who have rapid worsening of their
liver function. We report the use of Prometheus�, a new extracorporeal liver support system
allowing the removal of protein bound and water soluble toxins by fractionated plasma
separation and absorption (FPSA) in a patient with Wilson’s disease (WD) who developed
rapid worsening of their liver function.

METHODS. A 26-year-old female patient, diagnosed with WD since the age of 17, was
initially treated in an irregular pattern with penicillamine. Therapy was discontinued. Now,
2 years later, she developed acute decompensated liver failure with hepatic encephalopathy
with a MELD 29. Liver transplantation (LT) was the treatment option for this patient. But, in
this case, the rapid and adverse evolution of the liver failure with renal failure and the
unknown waiting time for a emergency liver donor in our country led us to use the Extra-
corporeal liver support therapy.

RESULTS. After 5 h 30 min of therapy we reduced the amount of bilirrubin for less than a
half, we increase the urinary output and next day the patient went to liver transplant, stable,
with a renal function improved.

CONCLUSIONS. Acute liver failure due to WD is most of the time fatal without emergency
LT. This case report highlights discontinuation of chelants treatment in a patient with WD. As
the patient progressed to decompensated liver cirrhosis with encephalopathy, LT was the only
treatment option but while we don’t get a donnor, we can use, for a short period of time, an
Extracorporeal liver support therapy as a very useful bridge. Results from two studies pre-
sented at the recent EASL 2010 Congress have shown that treatment with extracorporeal
devices may not confer a survival advantage for severe liver failure patients, despite positive
dialysis effects. However, results among a small sub-group of patients show promise like
severely ill patients with hepatorenal syndrome type 1 or a MELD score over 30.

REFERENCE(S). 1. R Banares, F Nevens, FS Larsen, and others (Relief Study Group).
Extracorporeal liver support with the molecular adsorbent recirculating system (MARS) in
patients with acute-on-chronic liver failure (AoCLF). The Relief Trial. 45th Annual Meeting
of the European Association for the Study of the Liver (EASL 2010). Vienna, Austria. April
14–18, 2010. (Abstract).
2. K Rifai, A Kribben, G Gerken, and others. Extracorporeal liver support by fractionated

plasma separation and absorption (Prometheus) in patients with acute-on-chronic liver
failure (HELIOS study): a prospective randomized controlled multicenter study. 45th
Annual Meeting of the European Association for the Study of the Liver (EASL 2010).
Vienna, Austria. April 14–18, 2010. (Abstract)
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EFFECT OF PRUCALOPRIDE, NEOSTIGMINE AND METOCLOPRAMIDE
ON COLONIC MOTILITY IN VITRO

T. Cavic1, S. Fruhwald1, C. Sankin1, E. Tatzl1, P. Holzer1, W. Toller1

1University Hospital of Graz, Anesthesiology and Intensive Care Medicine, Graz, Austria

INTRODUCTION. Postoperative motility disturbances frequently occur in critically ill
patients and affect all parts of the gastrointestinal (GI) tract. Effective treatment of colonic
motility disorders is still limited—only neostigmine, an inhibitor of acetylcholine and pru-
calopride, a 5-HT-4 receptor agonist are clinical available (1). Metoclopramide is used to
stimulate the upper GI tract and seems to have no effect on colonic motility.

OBJECTIVES. The aim of this in vitro study was to compare the prokinetic potency of those
substances.

METHODS. A tissue bath with guinea pig colonic segments fixed on a polyacrylic tray
allows the evaluation of the transit time (TT), the time necessary for a wooden pellet to
perambulate. A decrease of the TT reflects stimulation, and an increase inhibition of
peristalsis.

After stable peristalsis activity the effect of increasing concentrations of prucalopride, neo-
stigmine or metoclopramide on TT were evaluated. Dose response curves were constructed,
two way ANOVA (Sigma Stat) was used for statistics, p values B 0.05 were considered to be
significant.

Effect of prucalopride and neostigmine on motility

RESULTS. Prucalopride stimulates normal peristalsis in vitro only in the highest tested
concentration of 3 lM (p \ 0.05). Neostigmine’s prokinetic effect was limited to a small
concentrations range (0.1 lM, p \ 0.05), the concentration of 0.03 lM had a moderate, but
not statistically significant prokinetic effect and the highest tested concentration (1 lM) lead
to a complete block of peristalsis (Fig. 1). Metoclopramide, as expected, was devoid of any
effect on colonic motility.

CONCLUSIONS. This experimental setting is a reliable method to evaluate the effect of
different substances on colonic motility in vitro. Prucalopride’s prokinetic activity is con-
centrations dependent and limited. Neostigmine is well known to improve colonic motility,
but it seems imperative that the drug‘s effective dose range be use—higher concentrations
have inhibitory effect on peristalsis.

REFERENCE(S). (1) Fruhwald S. et al. Curr Opin Crit Care 2010
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COMPARISON OF AN INDWELLING BOWEL CATHETER SYSTEM INPUT AND
OUTPUT VIA GRAVITY IRRIGATION IN BURNS AND OTHER SKIN DISEASES

S.J. Poulakidas1, A. Kowal-Vern1, M.R. Riemer2, M.E. Cullum3

1Sumner L. Koch Burn Center, Stroger Cook County Hospital, Department of Trauma,
Chicago, USA, 2Hollister, Incorporated, Libertyville, USA, 3Hollister, Incorporated, Global
Clinical Research, Libertyville, USA

INTRODUCTION. A bowel catheter is useful in preventing wound infections in bed-ridden
patients with burns or skin diseases and the bowel can be a source of body fluid removal.

OBJECTIVES. Determine if bowel irrigation is applied uniformly across diagnostic cate-
gories in the Burn Unit. The hypothesis is that with capillary leakage and third space
accumulation, output in patients with bowel catheters, who have Burns/Toxic Epidermal
Necrolysis (TENS) will be greater than in patients with other dermatologic conditions.

METHODS. This was a 24 month retrospective study of 35 intensive care patients: 22 (Burn/
TENS and 13 Other (necrotizing fasciitis, dermatologic diseases, ulcers). ActiFloTM (Holl-
ister, Inc, Libertyville, IL) bowel catheter was utilized. Tap water irrigations were performed
from 0 to 1,000 cc/24 h. Statistical analysis was performed with the following program SAS
v9.2 mean ± S.D., median, interquartile range, and Wilcoxon rank sum test.

RESULTS. The mean ± S.D. % total body surface area involvement and length of stay in
Burns/TENS was 56 ± 27% and 46 ± 37 days vs. 11 ± 10% and 53 ± 31 days in the Other
group. The bowel catheter was utilized for 69 ± 20% of the hospital stay in the Burn/TENS
group vs. 55 ± 44% in the Other group. The start day for the two groups did not differ
significantly: 10 ± 9 post admission in Burns/TENS vs. 5 ± 4 day post admission in the
Other group. The volumes were approximate. In Burns/TENS, the bowel received (median)
[500 (IQR), 0–600] cc/24 h irrigation fluid compared to 500 (IQR, 0–1,000) in the Other
group, p \ 0.0001. The bowel catheter output in Burns/TENS was (median) 400 (IQR,
0–1,000) cc/24 h compared to 600 (IQR, 120–1,000) in the Other group, p \ 0.0001.

CONCLUSIONS. There was statistically more Irrigation fluid input and Bowel fluid output
in the Other skin condition group compared to the Burns/TENS group. Severity of illness,
start time for irrigation, the number of irrigations/time period, and sepsis may have affected
this result. Reasons for the disparate treatment in this study are being investigated.
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ABDOMINAL SURGERY IN BURN PATIENTS: THE RISE OF ABDOMINAL
COMPARTMENT SYNDROME HAS NOT ECLIPSED DEAD GUT

W. van Niekerk1, K.W. Markell2, L. Cancio3

1Broomfield Hospital, St Andrew’s Centre for Burns and Plastic Surgery, Chelmsford, UK,
2Brooke Army Medical Center, General Surgery Service, Fort Sam Houston, USA, 3US Army
Institute of Surgical Research, Fort Sam Houston, USA

INTRODUCTION. Historically, abdominal surgery has been a high-risk, high-mortality
event in the critical care of burn patients.

OBJECTIVES. We hypothesized that changes in care–to include ulcer prevention, recog-
nition of abdominal compartment syndrome (ACS), and aggressive fluid resuscitation–have
resulted in changing indications for, and mortality from, abdominal surgery in these patients.

METHODS. We analyzed data for 1979–1995 (Period A; 2,797 patients) and 1996–2006
(Period B; 3,153 patients) at a single burn center. The transition between periods was marked
by a new facility under new leadership. Statistics by Chi square, Exact, or Mann–Whitney U
tests.

RESULTS. See Tables.

TABLE 1 INDICATION FOR SURGERY BY PERIOD
Period1 Biliary NOMI Ulcer ACS Other Total2

A 9 (23%) 8 (21%) 5 (13%) 1 (3%) 16 (41%) 39
B 6 (7%) 23 (26%) 0 44 (49%) 16 (18%) 89

Data are # of patients (row percentages in parentheses). Biliary: biliary disease; NOMI:
nonocclusive mesenteric ischemia with infarcted small and/or large bowel; Ulcer: Curling’s
ulcer of stomach and/or duodenum. 1p \ .001 for indication. 2p \ .001 for total number of
surgeries as fraction of admissions.

TABLE 2: ACS VERSUS NOMI (PERIODS A AND B COMBINED)
INDICATION Mort (%)3 Age (years) TBSA (%)4 Full (%)5 Inhal Day6

ACS 86 39 ± 18 62 ± 23 50 ± 28 51 6 ± 16
NOMI 61 37 ± 21 47 ± 21 30 ± 23 55 14 ± 13

Data are means ± SD. Mort: Mortality; TBSA: total body surface area burned; Full: full-
thickness burn size; Inhal: (+) inhalation injury; Day: day postburn of surgery. 3p = .011.
4p = .007. 5p = .002. 6p = .024.

CONCLUSIONS. Despite advances in critical care, the number of patients undergoing
abdominal surgery has doubled. ACS now accounts for half of all laparotomies, but no
progress has been made in reducing laparotomies for NOMI. The mortality for these con-
ditions remains very high. Improved methods of ensuring gut perfusion, while avoiding over-
resuscitation and preventing ACS, are needed for patients with severe thermal injury.
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ANESTHESIA FOR PROLONGED LAPAROSCOPIC SURGERY IN A STEEP
TRENDELENBURG POSITION: A REVIEW OF 80 CASES OF ROBOTIC RADICAL
PROSTATECTOMY

J.Y. Lee1

1Catholic University of Korea, Seoul, Republic of Korea

INTRODUCTION. As laparoscopic procedures have expanded the types of surgery, the
procedures have become more demanding and required longer lasting operation time and also
performed in the elderly patients. Long lasting laparoscopic procedures have potential hazard
of postoperative pulmonary complications including atelectasis, gas embolism, subcutaneous
emphysema, and pneumothorax, etc.

OBJECTIVES. Robotic radical prostatectomy involves extreme changes in patient position
and often associated with a longer operative time than other commonly performed laparo-
scopic procedures. This review discusses the anesthetic considerations in robotic radical
prostatectomy while analyzing potential risk factors related to pulmonary complications.

METHODS. We retrospectively reviewed the medical records of all the patients who had
undergone robotic radical prostatectomy at our institution. Among the total patients of 80,
aged 49 to 82 years, 58 patients were capable of spontaneous respiration at the end of surgery
(Group I) whereas 22 patients needed assist ventilation (Group II). The demographic char-
acteristics, coexisting diseases, anesthesia and operation time, anesthetic agents, the amounts
of blood loss, infused fluid and transfused blood products were compared between the groups.

RESULTS. The mean age of the patients was 67.2 ± 7.3 years. The mean operation times
were 445.3 ± 210.3 min (range, 235–1250 min). Age, body mass index (BMI) and ASA
status did not differ significantly between the two groups, whereas operation time, the amount
of blood loss and the incidence of transfusion were significantly higher in the group II.
Although 3 patients with subcutaneous emphysema and atelectasis needed prolonged venti-
lator care for 48 h, the incidence of atelectasis and subcutaneous emphysema was similar
between the groups.

CONCLUSIONS. Prolonged laparoscopic surgery in a steep Trendelenburg position has a
high possibility of postoperative respiratory insufficiency and the possible contributing factor
is a long operation time.

REFERENCE(S). 1. Henny CP, Hofland J. Laparoscopic surgery; pitfalls due to anesthesia,
positioning, and pneumoperitoneum. Surg Endosc 2005; 19: 1163–71.

2. Costello AJ. Beyond marketing: the real value of robotic radical prostatectomy. BJU Int
2005; 96: 1–2.
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THE COUGH REFLEX AFTER ESOPHAGECTOMY DETERMINE THE LENGTH
OF POSTOPERATIVE VENTILATOR DAYS AND ICU STAY

O. Yamaguchi1, H. Hayami1, S. Nagai1, J. Ito1, M. Shimosaka1, H. Fujimoto1, C. Kajihara1,

M. Aoyama1, S. Tsuboi1

1Yokohama City Univ. Medical Center, Division of Critical Care, Yokohama, Japan

INTRODUCTION. After the esophagectomy for esophageal cancer the cough reflex may
disappear due to the injury of a lung branch of vagus nerve during mediastinal lymphade-
nectomy and the absence of the cough reflex might affect postoperative respiratory
management.

OBJECTIVES. We examined the frequency of postoperative cough reflex and its effect on
postoperative clinical outcome retrospectively.

METHODS. We examined the patients who admitted into the ICU after the esophagectomy
with lymphadenectomy during the period from September, 1999, to February, 2010.
In addition to usual criteria for extubation we removed their tracheal tube if the cough reflex
was identified when one milliliter of half saline was distilled into their trachea. If the cough
reflex was absent until 7 days after the operation the patient underwent tracheostomy and after
that they weaned from the ventilator.

RESULTS. There were 125 patients (F/M 24/101), and their mean age was 58.5 ± 7.8.
Cough reflex were confirmed by seventh postoperative day in 95 patients (76%) but residual
30 patients underwent tracheostomy because of absence of cough reflex (Table 1). The length
of cough absent days was correlated with the length of ventilator days (p = 0.037) and the
length of ICU stay (p \ 0.0001), but not with the length of postoperative hospital stay
(p = 0.502).

POD OF COUGH REFLEX RESTORED AND ICU STAY
POD of cough reflex restored n ICU stay (days)

0 8 3.1 ± 0.6
1 27 4.7 ± 4.1
2 10 4.8 ± 1.2
3 14 6.2 ± 1.5
4 13 8.1 ± 4.9
5 12 8.0 ± 1.3
6 6 9.5 ± 2.7
7 5 8.6 ± 0.5
[8 30 9.0 ± 4.3

CONCLUSIONS. Postoperative ICU stay and ventilator days after the esophagectomy were
dependent on restoration of cough reflex.

S382 23rd ESICM Annual Congress – Barcelona, Spain – 9–13 October 2010



1183
EFFECTS OF PEEP APPLICATION ON ARTERIAL OXYGENATION AND
MINUTE VENTILATION DURING LAPAROSCOPIC CHOLECYSTECTOMY
OPERATIONS

S. Altiner1, A. Ersoy1, A. Altan1, A. Altiner1

1Okmeydani Training Hospital, Istanbul, Turkey

INTRODUCTION. The technique of laparoscopic cholecystectomy carried with carbon
dioxide pneumoperitoneum may lead to adverse events in mechanical, hemodynamic and
respiratory systems as a consequence of physiopathological changes such as increased
intraabdominal pressure. _It may cause hypoxemia, hypercapnia, hemodynamic instability and
impairment of oxygenation. Decreased functional residual capacity, ventilation/perfusion
imbalance and sympathetic stimulation effects of CO2 that is absorbed from peritoneum are
basic problems. In perioperative period, application of mechanical ventilation and anesthesia
should be reviewed because of these physiopathological mechanisms.

METHODS. In this study, we aimed to investigate the effects of 5 cmH2O PEEP application
on ETCO2, minute ventilation and arterial oxygenation during laparoscopic cholecystectomy
operations. For this reason, the study included total 40 patients and they were randomly
divided into two groups. Same anesthetic protocol was applied in both groups. For general
anesthesia induction; 1 mg/kg dose of fentanyl, 2 mg/kg dose of propofol were administered.
Following this procedure endotracheal intubation was applied with 0.15 mg/kg dose of ci-
satracurium. Patients received %50 O2–%50 N2O (mixture with equal amounts) with 0.8–1.2
MAC end-tidal sevoflurane for anesthesia maintenance. Before CO2 insufflation, respiratory
parameters were recorded on the respiratory apparatus adjusting ETCO2 32–36 mmHg,
respiration rate 12/min., inspiration/expiration rate 1:2, Vt: 8–10 ml/kg. Patients were ven-
tilated by volume controlled mechanical ventilation. Heart beats, mean arterial blood pressure
and peripheric O2 saturation (spO2), ETCO2, minute ventilation(V) and peak airway pres-
sure(P_IP) values of all patients were recorded just before insufflation (T0). After recording,
5 cmH2O PEEP was applied to the first group (Group 1). PEEP wasn’t applied to the 2nd
group (Group 2). These parameters were repeated in 5 periods such as 5 (T1) and 30 (T2)
minutes after insufflation, preexsufflation (T3) and postexsufflation (T4) in both groups.
Before insufflation, respiration rate (12/min) and ETCO2 (32–36 mmHg) values were
adjusted as planned in both groups and minute ventilation was also adjusted. At the same
time, total insufflated amount of CO2 for distending abdomen was recorded. Arterial blood
gas analyses were made just before induction (while patients were breathing normal room air,
T0), 30 min after induction (T2) and just before the end of the operation (T4).

RESULTS. In our study, we found that minute ventilation to stabilize ETCO2 32–36 mmHg
was significantly increased in group 2 in which PEEP was not applied (p \ 0.01). None
enhancement was needed in minute ventilation in Group 1 and arterial oxygenation was
significantly increased in Group 1 (p \ 0.01).

CONCLUSIONS. Application of PEEP in laparoscopic operations provides decreasing of
minute ventilation and recovery of arterial oxygenation.
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ATORVASTATIN ATTENUATES COGNITIVE IMPAIRMENT FOLLOWING
NEPHRECTOMY IN MICE

J.W. Penn1, M.P. Vizcaychipi1, L. Zhuang1, C. Pac-Soo1, D. Ma1

1Imperial College London, Chelsea and Westminster Hospital, London, UK

INTRODUCTION. The existence of postoperative cognitive dysfunction (POCD) as a
complication of non-cardiac surgery in the elderly has been demonstrated with a rate of 25.8%
at 1 week and 9.9% at 3 months postoperatively1. It is indicated that the pathophysiology
consists of a hippocampal neuroinflammatory response to the trauma associated with
surgery2.

Aside from the cholesterol lowering effects of statins, as a class of drugs they have been
shown to exert anti-inflammatory effects and have the potential to be therapeutic in neuro-
inflammatory disorders3.

OBJECTIVES. We tested the hypothesis that atorvastatin improves memory retrieval post
unilateral nephrectomy in a murine model.

METHODS. C57/BL6 mice were randomly allocated into 4 groups (n = 8–10/group):
control plus placebo, control plus atorvastatin, nephrectomy plus placebo and nephrectomy
plus atorvastatin. Animals were given either a placebo (0.4 ml normal saline) or 250 lg in
0.4 ml normal saline of atorvastatin by gavage once a day for 5 days. On day 4 all animals
underwent fear conditioning training using a conditional stimulus of a 70 dB tone and an
unconditional stimulus of a 0.70 mA electric shock. On day 5 the surgical animals underwent
unilateral nephrectomy, whilst the control animals received no surgery. At post-surgical day 3
all animals were tested for hippocampal dependent memory retrieval using the fear condi-
tioning paradigm, with freezing response to the 70 dB tone as a marker of memory retrieval.
All animals were then terminated.

RESULTS. Surgery evoked a reduction in hippocampal dependent memory retrieval in the
nephrectomy plus placebo group as measured by % freezing time (mean ± SD: 40 ± 16)
when compared to the control plus placebo group (70 ± 19; p \ 0.01); a situation mimicking
POCD. This change was obviated in the nephrectomy plus atorvastatin group (59 ± 16;
p [ 0.05 vs. control plus placebo).

CONCLUSIONS. Our data suggested that atorvastatin has the potential to improve post-
operative cognitive performance in a murine model of POCD. The proven safety of the drug
along with its already widespread use and cost effectiveness would permit rapid instigation of
a human randomized controlled trial to explore efficacy in the clinical setting.

REFERENCE(S).1. Moller J, Cluitmans P, Rasmussen L, Houx P, Rasmussen H, Canet J,
et al. Long-term postoperative cognitive dysfunction in the elderly ISPOCD1 study. ISPOCD
investigators. International Study of Post-Operative Cognitive Dysfunction. Lancet
1998;351(9106):857–61.
2. Wan Y, Xu J, Ma D, Zeng Y, Cibelli M, Maze M. Postoperative impairment of cognitive

function in rats: a possible role for cytokine-mediated inflammation in the hippocampus.
Anesthesiology 2007;106(3):436–43.

3. Stüve O, Youssef S, Steinman L, Zamvil S. Statins as potential therapeutic agents in
neuroinflammatory disorders. Curr Opin Neurol 2003;16(3):393–401.
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Medical School Research Trust, London.
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PREVALENCE OF INTRA-ABDOMINAL PRESSURE MEASUREMENTS DURING
NUTRITION DAY

M. Malbrain1, M. Hiesmayr1, for the Nutrition Day Study Group
1ZNA Stuivenberg, Intensive Care Medicine, Antwerpen, Belgium

INTRODUCTION. Intra-abdominal pressure (IAP) is a prognostic factor for ICU morbidity
and mortality (1). Gastro-intestinal failure (GIF) is difficult to quantify and recent studies
suggest a combination of IAP together with the success or failure of enteral feeding to define
GIF as a SOFA subscore (2).

OBJECTIVES. This study looks at the prevalence of IAP measurements during nutrition
days held in 2009 and 2010.

METHODS. Patients admitted to the ICU and included in the nutrition day database in whom
IAP measurements were performed either via gastric or bladder route were studied.

RESULTS. In 2009, IAP was measured in 61 out of 1442 patients (4.2%) from 28 ICUs.
In 27 of the 61 patients (44.3%) the IAP values were missing. The mean IAP was 11.7 ± 8.
In patients in whom IAP was measured SAPS II score was 50.3 ± 13.9 with a mortality of
44.1% (compared to a SAPS II around 40 ± 16 and a mortality of 26% in the other patients).
In 2010, IAP was measured in 68 of 935 patients (7.3%) from 29 ICUs. In 23 of the 68
patients (33.8%) the IAP values were missing. The mean IAP was 15.4 ± 14.8. In patients in
whom IAP was measured mortality was 41.7% compared to 32% in the other patients.

CONCLUSIONS. The preliminary results of the analysis of the data obtained during
nutrition day in 2009 and 2010 show a positive trend with regard to the prevalence of IAP
measurements in these patients: there was an increase in patients with IAP measurements
from 4.2 to 7.3% and a decrease in missing IAP values from 44.3 to 33.8%. Mortality in
patients with IAP measurements was higher. There is still a lot of work to do before IAP can
be incorporated into a SOFA subscore to define GIF. The prevalence of IAP measurements
during next nutrition day data collection needs to be increased by sensibilisation of the
participating centres.

REFERENCE(S). 1. Malbrain ML, Chiumello D, Pelosi P, Bihari D, Innes R, Ranieri VM,
Del Turco M, Wilmer A, Brienza N, Malcangi V et al: Incidence and prognosis of intraab-
dominal hypertension in a mixed population of critically ill patients: a multiple-center
epidemiological study. Crit Care Med 2005, 33:315–322.

2. Reintam A, Parm P, Kitus R, Starkopf J, Kern H. Gastrointestinal failure score in
critically ill patients: a prospective observational study. Crit Care. 2008;12(4):R90. Epub
2008 Jul 14. Erratum in: Crit Care. 2008;12(6):435.
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AN AUDIT OF HYPOTENSION AND ITS MANAGEMENT POST-OPERATIVELY
IN MAJOR ELECTIVE GASTROINTESTINAL SURGERY

A. Puxty1, R. Docking1

1Glasgow Royal Infirmary, Department of Anasethetics, Glasgow, UK

INTRODUCTION. Hypotension in the post-operative period is common but guidelines
recommend its prevention/treatment [1]. Epidurals are common practice following major
surgery in many institutions and can prevent pulmonary complications [2] but have also been
associated with falls in blood pressure when compared to other analgesic techniques [3].
Fluids therapy is a common intervention for hypotension but fluid overload has been asso-
ciated with worse outcomes in surgical patients [4]. We decided to audit the incidence and
management of hypotension in the surgical high dependency unit of a large tertiary referral
hospital.

OBJECTIVES. To determine the incidence and management of hypotension in the surgical
high dependency unit in pancreatic, upper GI and lower GI patients.

METHODS. We prospectively looked at 48 patients who underwent major upper GI, lower
GI or pancreatic surgery involving epidural analgesia. The first 24 h of care from onset of
anaesthesia was closely looked at with regards to fluid management, epidural management
and actions taken on episodes of hypotension or severe hypotension (defined as systolic blood
pressure of \90 and \80 respectively). Each episode of hypotension was looked at to
determine the actions taken at that point.

RESULTS. Of the 48 patients looked at, 17 were major pancreatic, 17 lower GI and 14 upper
GI patients. 40 (83%) had at least one episode of hypotension, with 11 (23%) having at least
one episode of severe hypotension. Mean Fluid in during the first 24 h was 6523 ml, with a
mean fluid balance of 4133 ml. There was no difference between the doses of epidural local
anaesthetic in 24 h between the hypotensive and non hypotensive groups (p = 0.275).
Management of hypotensive episodes was variable, but the most common intervention at
episode one was fluid bolus (80%) and discontinuation of epidural was most common at
episode two (39%). Use of vasopressors for hypotension was very low with only two infusions
being started altogether.

CONCLUSIONS. Hypotension is very common in our high dependency unit. Fluid balance
in our patients was far more positive that we had expected. Management of hypotension was
variable. We plan to institute a protocol for hypotension and fluid administration to determine
if improvements can be made.

REFERENCE(S). 1. http://www.sign.ac.uk. Guideline No. 77, ISBN 1 899893 09 1, August
2004
2. Epidural anaesthesia and analgesia and outcome of major surgery: a randomised trial.

Rigg J, Jamrozik, K, MASTER Anaethesia Trial Study Group. Lancet 2002; 359
(9314):1276–82

3. Holte k, Foss N, Kehlet H et al. Epidural anesthesia, hypotension and changes in
intravascular volume. Anesthesiology 2004; 100:281–6

4. Girish JP, Intraoperative fluid restriction improves outcome after major elective
gastrointestinal surgery. Anesth Analg 2005;101:601–5
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FACTORS PREDICTING RELAPAROTOMY IN SEVERE SECONDARY
PERITONITIS

C.A. Ordonez1,2, M. Badiel1,3, J.H. Loaiza3, L.F. Pino1,2, F. Rosso1, M. Granados1,

G. Ospina1, J.C. Puyana4

1Fundacion Valle del Lili, Cali, Colombia, 2Universidad del Valle, Cali, Colombia, 3Clinical
Research Institute, Cali, Colombia, 4University of Pittsburgh, Pittsburgh, USA

INTRODUCTION. A significant number of patients with severe secondary peritonitis (SSP)
may require more than one laparotomy to achieve definitive control of the intra-abdominal-
infection (IAI). However, the factors predicting need for relaparotomy have not been widely
characterized.

OBJECTIVES. To identify predictive factors associated with the need for relaparotomy in
patients with SSP.

METHODS. Adult SSP patients undergoing laparotomy between 2004 and 2009 included
within a single-center peritonitis registry (PERIT) were collected. Patients subjected to rel-
aparotomy were studied. We excluded patients with severe peritonitis secondary to
appendicitis. APACHE II and SOFA score at ICU admission after the initial laparotomy were
recorded. Variables with a p value\0.1 in a bivariate analysis were included in a multivariate
logistic regression for further analysis of predictors for need for re-laparotomy.

RESULTS. Two-hundred forty-seven patients were obtained from PERIT registry. A total of
212 patients with SPP were included in the analysis. Eighty seven patients (41%) required re-
laparotomy. Median number of re-laparotomies was 3. Most SPP were associated to colon
(n = 94, 44.3%), small intestine (n = 83, 39.2%) and biliary tract (n = 33, 15.6%) perfo-
rations. Cultures were positive in 74.5% of first laparotomy: gram negative bacteria were
isolated in 53.3%, gram positive bacteria in 16.5% and fungi in 4.7%. Hospital mortality was
17% (n = 36). Multivariate analysis is described in the Table 1.

TABLE 1 MULTIVARIATE ANALYSIS FOR PREDICTORS OF
RE-LAPAROTOMY
C1 relaparotomies Odds ratio P [ z [95% conf. interval]

APACHE II [ 15 3.28 0.000 1.69 6.35
Post-operative peritonitis 3.40 0.001 1.64 7.05
Generalized peritonitis 2.97 0.015 1.24 7.14
SOFA [ 4 2.83 0.002 1.46 5.48

Predict model: 76.8% (goodness of fit test, p = 0.699)

[Predicts]

CONCLUSIONS. Post-operative peritonitis, generalized peritonitis, APACHE II [ 15 and
SOFA [ 4 were highly predictive of the need for re-laparotomy in SSP patients.

REFERENCE(S). 1. Chromik AM, Meiser A, Hölling J, et al Identification of patients at risk
for development of tertiary peritonitis on a surgical intensive care unit. J Gastrointest Surg.
2009 Jul;13(7):1358–67.
2. van Ruler O, Mahler CW, Boer KR, Boermeester MA, et al;Dutch Peritonitis Study

Group. Comparison of on-demand versus planned relaparotomy strategy in patients with
severe peritonitis: a randomized trial. JAMA. 2007 Aug 22;298(8):865–72.

3. Agalar F, Eroglu E, Bulbul M.et al Staged abdominal repair for treatment of moderate to
severe secondary peritonitis. World J Surg. 2005 Feb;29(2):240–4.
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MANAGEMENT IN THE ICU OF PATIENTS BEFORE AND AFTER BARIATRIC
SURGERY

B. Vidal-Tegedor1, S. Altaba-Tena1, P. Casero-Roig1, L. Mateu-Campos1, E. Rodriguez-

Martinez1, J. DeLeon-Belmar1, A. Ferrandiz-Selles1, T. Rodriguez-Gonzalez1

1ICU Dpt, University Associated General Hospital, ICU, Castellon, Spain

INTRODUCTION. Many patients who are operated for morbid obesity situations are under
home CPAP support for the whole day or during night sleeping hours.

OBJECTIVE. To assess the evolution of bariatric surgery operated patients and identification
of factors influencing the outcome.

PATIENTS AND METHODS. Prospective interventional study, 114 patients undergoing
bariatric surgery between 2005 and 2009. Patients were admitted to the ICU the day before
the intervention, obtaining a blood gas analysis. To those under home ventilatory support
(case group, 73 patients) CPAP (PEEP 5 cm of water, FiO2 0.21) was applied by nose mask
during 8 h immediate before surgery and 8 h after (if they have been extubated after surgical
procedure). Patients not on home CPAP were the control group (41 patients). We collected
patient data, lung function tests, serial blood samples, complications during their stay in ICU
and in the ward, and status (alive/dead) at discharge from ICU and hospital.

RESULTS. Eighty six (75.5%) patients were women, and overall mean age was
43.46 ± 9.62 years. The body mass index was 49.04 ± 6.73. Most common comorbidities
were hypertension (55.3%) and the obstructive sleep apnea syndrome (59.6%). Most common
complication during ICU stay was low urine output (29%.) The average ICU length stay in
ICU was 2.4 ± 0.76 days. Survival during their stay in ICU was 100%. At follow-up found
that the most common complication in the room were infections (22.3, 11.6% surgical wound
infection, 10.7% systemic infection). The mean hospital stay was 11.31 ± 10.71 days. The
mortality rate was 1.8%. The previous need of home CPAP and its use during the ICU stay
previous to surgery, when comparing the case to the control group did not show significant
differences neither in blood gases controls after surgery nor in any other evolution studied
parameters.

CONCLUSIONS. In obese patients scheduled for surgery, the previous use of CPAP has not
shown an improvement in blood gas parameters. The use of CPAP in the hours before and
immediately after surgery has not been associated with better postoperative oxygenation.
Combined ICU-Surgery Dpt. action in these cases seem to contribute to better patient
outcomes.
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THE INFLUENCE OF BUMETANIDE (A LOOP DIURETIC) ON INTRA-ABDOM-
INAL PRESSURE IN CRITICALLY ILL PATIENTS: A RETROSPECTIVE STUDY

I.E. De Laet1,2, E.A. Hoste1, M.L. Malbrain2, J.M. Decruyenaere1, J.J. De Waele1

1Ghent University Hospital, Intensive Care Unit, Ghent, Belgium, 2ZNA Stuivenberg,
Intensive Care Unit, Antwerpen, Belgium

INTRODUCTION. Excessive fluid resuscitation can cause intra-abdominal hypertension
(IAH) due to increased intra-abdominal volume or decreased abdominal wall compliance.
This can lead to secondary abdominal compartment syndrome (ACS), a condition associated
with high morbidity and mortality. The World Society for the Abdominal Compartment
Syndrome (WSACS) has recommended restriction of fluid administration and removal of
excess fluids as non-invasive techniques to decrease intra-abdominal pressure (IAP). Ultra-
filtration has been successfully used in this setting. There are no literature data on the use of
diuretics for this indication.

OBJECTIVES. The aim of this study is to evaluate whether the use of bumetanide (a loop
diuretic) in critically ill patients treated at the Ghent University Hospital was associated with a
decrease in IAP.

METHODS. We reviewed electronic patient records on patients admitted to the Ghent
University Hospital ICU between November 2003 and January 2010 for patients who received
bumetanide in continuous infusion and IAP monitoring on the same days, regardless of the
reason for diuretic administration. On these patients, demographic data, IAP values, 24 h fluid
balance and outcome data were recorded. Several subgroups were defined: patients with and
without IAH (as well as different grades of IAH), patients with a negative fluid balance of
over -500 and -1,000 mL/24 h and combinations of these groups.

RESULTS. Two hundred sixty-six patients receiving bumetanide in continuous infusion
while under IAP monitoring could be identified, for a total of 877 patient days. Mean age and
mean APACHE II score were 60.0 ± 15.6 years (range 5–92) and 22.2 ± 7.3. Mean IAP at
the start of the infusion day was 13.3 ± 4.3 mmHg. IAH, defined as a mean IAP of 12 mmHg
or higher, was present in 62.6% of the patient days. Mean fluid balance was
+1,518.8 ± 1,946.1 mL/24 h (not taking insensible fluid loss into account). IAP was
decreased after one day of bumetanide infusion in 57.7% of patients with a negative fluid
balance vs. 50.5% of patients with a positive fluid balance, showing a trend towards statistical
significance (Chi-square test, p = 0.066). This trend could not be confirmed in the subgroup
of patients with IAH (p = 0.48). Using Pearson’s correlation testing, there was no significant
correlation between fluid balance and the change in IAP achieved after 1 day of bumetanide
infusion (R = -0.007, p = 0.82) in the general group. No significant correlations between
fluid balance and change in IAP could be found in any of the predefined subgroups.

CONCLUSIONS. The use of bumetanide in continuous infusion was not associated with a
decrease in IAP on the following day in our institution. As diuretic use is recommended by the
WSACS as a non-invasive technique to lower IAP in selected patients, prospective studies are
needed to evaluate the effect of diuretics on IAP.
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AWARENESS OF AND ATTITUDES REGARDING INTRA-ABDOMINAL HYPER-
TENSION AND ABDOMINAL COMPARTMENT SYNDROME: RESULTS FROM
AN INTERNATIONAL SURVEY (WSACS STUDY 003)

J. De Waele1, Z. Balogh2, M. Bjorck3, M. Cheatham4, R. Ivatury5, A. Kirkpatrick6,

M. Malbrain7, for the World Society for the Abdominal Compartment Syndrome Clinical

Trials Working Group (WSACS CTWG)
1Ghent University Hospital, Intensive Care Medicine, Ghent, Belgium, 2Department of
Trauma, Newcastle, Australia, 3Department of Surgery, Uppsala, Sweden, 4Orlando Medical
Center, Orlando, USA, 5Department of Surgery, Richmond, USA, 6Foothills Medical Centre,
Calagary, Canada, 7ZNA Stuivenberg, Antwerpen, Belgium

INTRODUCTION. The results from several surveys on physicians’ knowledge of intra-
abdominal hypertension (IAH) and abdominal compartment syndrome (ACS) between 2000
and 2005 have demonstrated a general lack of clinical awareness. Many ICUs never measure
intra-abdominal pressure (IAP).

OBJECTIVES.
1. to assess the clinical awareness of IAH and ACS;
2. to determine how IAP is measured and IAH/ACS are managed since the publication of

the Consensus Definitions and Recommendations for treatment on IAH/ACS in 2006 and
2007.

METHODS. The WSACS Executive Committee created an interactive online survey
(http://www.wsacs.org/survey.htm), accessible from January 2007 until December 2008.

RESULTS. The survey was completed by 2244 responders. They were doctors (70.5%), nurses
(15.9%) and doctors in training (8.7%). Primary training was intensive care medicine (30.0%)
(trauma)surgery (19.4%) and anaesthesiology (16.8%). Most came from North America (53.0%)
followed by Europe (31.6%), Asia (7.2%), South America (4.8%), Australia (2.0%) and Africa
(1.4%). 2.9% were members of the WSACS. Eighty five percent were familiar with IAP/IAH/
ACS. 69.4% knew about the concept of Abdominal Perfusion Pressure. 28.4% were aware of the
consensus definitions on IAH/ACS on WSACS.org. Ninety two percent treated at least 1 patient
with ACS in the last year. The majority considered the cut-off for IAH to be at least 15 mmHg
(74.9%), and believed the cut-off for ACS was higher than the current consensus definition for
most respondents (60.2%). Organ dysfunction was only considered to be a problem for 67.8% of
the respondents at levels of 20 mmHg or higher. Bladder measurement was used most frequently
(91.9%), but the majority used instillation volumes well above the current standards; frequency of
measurement was highly variable. Three percent did not measure IAP. The indications for IAP
monitoring most frequently mentioned are: Abdominal surgery, massive fluid resuscitation and
acute pancreatitis. Whereas surgical decompression was frequently mentioned and used as a
treatment for IAH/ACS, medical management options such as paracentesis, were only used by
about half of the respondents. Criteria for deciding to decompress the abdomen were predomi-
nantly the combination of IAP and organ dysfunction (74.4%), followed by the degree of organ
dysfunction alone (8.9%), the cause of ACS (6.3%), the evolution of organ dysfunction (4.3%) and
the evolution of IAP (2.1%) After initial decompressive laparotomy the open abdomen was treated
with a VAC in 39.2% of cases, in 24.4% with a Bogota bag (silo), in 21.2% with temporary
abdominal mesh and 2.9% immediate primary fascial closure or other techniques (6.7%).

CONCLUSIONS. The results of this survey show that most of the respondents claim to be
familiar with IAH and ACS, yet the knowledge of published consensus definitions, mea-
surement options and clinical management is inadequate.

S384 23rd ESICM Annual Congress – Barcelona, Spain – 9–13 October 2010

http://www.wsacs.org/survey.htm


1191
EVOLUTION OF THE INTENSIVE CARE WORKLOAD ASSOCIATED WITH THE
DEVELOPMENT OF A BARIATRIC SURGICAL SERVICE

T.B. Daubeny1, G. Abuella1, J.J. Dickens1, A.P. Kendall1, S.S. Somers2, M.P. Margarson1

1St Richard’s Hospital, Anaesthesia and Critical Care, Chichester, UK, 2St Richards Hospital,
Bariatric Surgical Service, Chichester, UK

INTRODUCTION. Bariatric surgery is a growing speciality with resource allocation issues,
including the provision of intensive care beds. Morbidly Obese patients have a spectrum of
co-morbidities, which lead particularly to cardio-respiratory complications in the peri-oper-
ative period.

OBJECTIVES. We set out to quantify the intensive care workload and changes to that
workload over the first 4 years following the transfer of a Specialist Bariatric service to our
hospital.

METHODS. A prospectively collected bariatric surgical database was cross-referenced to the
ITU database (Ward-Watcher) to identify admissions to the 10-bedded Critical Care Unit of
all patients who had undergone any bariatric procedure. For each patient identified; demo-
graphics, reason for admission, level of support, length of stay and outcome were recorded.
Data were grouped into 12-month periods for trend analysis.

RESULTS. Between May 2006 and April 2010, 1561 bariatric procedures were performed in
our hospital. The majority (1508) were elective procedures (906 gastric bypasses, 470 gastric
bands, 127 revisions, 10 other). Fifty-three (3.5%) were urgent or emergency procedures
(32 endoscopies, 21 re-operations). Median age of all patients was 43 years (range 17–73),
median BMI was 50 kg/m2 (range 23–103), median weight was 144 kg (range 65–353). Only
22% of patients were male. There were 139 admissions to the Critical Care Unit post oper-
atively, utilising a total of 331 critical care bed days. 92 (66%) were discharged within 24 h.
Patients admitted had a median age of 47 years (22–65) and a median weight of 161 kg. 36%
were male. Fourteen patients were invasively ventilated, 16 received non-invasive ventilation;
11 required inotropic support and 3 required haemofiltration. As a proportion of the total ITU
workload during this 4 year period, the 331 bed days was 2.98% of the total of 11121 Critical
Care Bed days.

TABLE 1
Year 1 and 2 Year 3 and 4 P value

Total Procedures 538 1043
Level 2 bed days 187 86
Level 3 bed days 36 22
% of Total ICU bed days 4.4 1.8 \0.0001
Bed days/100 procedures 41.4 10.4 \0.0001

CONCLUSIONS. Introduction of a new Bariatric Surgical service has considerable resource
implications for the Critical Care Unit. As experience is gained the demand for both level 3
and level 2 beds reduces. A mature Bariatric Surgical Service requires around 10 ICU bed day
for every 100 procedures performed.

End of life care: 1192–1204
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INTERNATIONAL HETEROGENEITY OF REGULATIONS IN EMERGENCY
RESEARCH: A NEW MEDICOLEGAL RISK?

G. Kierzek1, J.-L. Pourriat1

1AP-HP Hôtel-Dieu Cochin, Emergency Department/Forensic Medicine, Paris, France

INTRODUCTION. Research in emergency situations and especially in resuscitation field
raises important ethical and regulatory issues. The globalization of the resuscitation science
through multicentric trials for example highlights the need for a more consistent approach to
regulatory aspects to enable the science to grow while protecting human rights.

OBJECTIVES. The purpose of this analysis is to compare the different regulations
approaches in emergency research in North America (Canada, USA) and in Europe (European
Directive, France).

METHODS. A systematic analysis of regulatory issues related to emergency research in 3
different countries (2 in North-America and 1 in Europe) and of the Directive 2001/20/EC of
the European Parliament and of the Council).

RESULTS. USA: Y = 1996, W = Yes/Explicit, E = Yes, PD = Y, CC = Yes, S = Yes,
DC = Yes

Canada: Y = 1998, W = Yes/Explicit, E = Yes, PD = No, CC = No, S = Yes, DC = Y

Europe: Y = 2001, W = No, E = Yes, PD = No, CC = No, S = Yes, DC = No

France: Y = 2004, W = Yes/implicit, E = Yes, PD = No, CC = No, S = Yes, DC = Yes

Y = Year of implementation, W = Waiver of consent procedure, E = Ethics Committee
(National/Local, PD = Public disclosure, CC = Community Consultation, S = Surrogate,
DC = Deferred consent (patient/proxy)

CONCLUSIONS. This analysis emphasizes the lack of international standardization of
regulatory measures and ethical decisions. However some countries like the US seem to
advance in the democratic process by mandating additional regulatory measures (community
consultation, public disclosure to the communities) prior to initiation of clinical investigation;
nonetheless, there is little evidence of their effectiveness. Many challenges are raised. Firstly,
the variability in regulations, and consequently in local board’s assessments, is problematic,
pleading for international regulations. Secondly, the current heterogeneous ethical review
process and demanding unsubstantiated regulatory measures poses a risk to all when it is not
evidence based and it is applied inconsistently between countries, within a country and worse
at the level of each individual hospital review board. It puts the investigator at risk for
unnecessary criticism and the community at risk as it is unknown if we truly consult or inform
our target communities about waiver of consent research through our current ethical and
regulatory processes. Globalization and evaluation of the ethical and regulatory processes are
urgently needed; regulatory community has to work towards a standardized evidence-based
process upon which to base regulatory decisions.

REFERENCE(S). Food and Drug Administration. Canadian Institutes of Health Research,
Natural Sciences and Engineering Research Council of Canada, Social Sciences and
Humanities Research Council of Canada, Directive 2001/20/EC of the European Parliament.
Law of March 4th 2002 no 2002-303/Law of August 9th 2004 no 2004-806.
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PERCEIVED HOPELESSNESS AFTER ICU CARE IS A PREDICTOR OF LONG-
TERM SURVIVAL

L. Orwelius1, C. Bäckman1, M. Fredrikson2, P. Nordlund3, S. Walther4, F. Sjöberg5

1Medicine and Health Sciences, Faculty of Health Sciences, Dep of Intensive Care, Linkö-
ping, Sweden, 2Clinical and Experimental Medicine, Faculty of Health Sciences, Division of
Occupational and Environmental Medicine, Linköping, Sweden, 3Department of Anaesthesia
and Intensive Care, Jönköping, Sweden, 4Division of Cardiovascular Medicine, Faculty of
Health Sciences, Linköping, Sweden, 5Clinical and Experimental Medicine, Faculty of Health
Sciences, Departments of Intensive Care, Linköping, Sweden

INTRODUCTION. In research outside the intensive care field it is known that a high score
for the psychological factor ‘‘perceived hopelessness’’ experienced by healthy individuals
increases risk of death several fold.

OBJECTIVES. The aim of this study was to examine if the score of the psychological factor
‘‘perceived hopelessness’’ may predict long term mortality (mean or high perceived hope-
lessness score) when assessed post ICU care in former ICU patients.

METHODS. Prospective, multicenter study in three mixed ICU’s in Sweden. Questionnaires,
including the 2-item hopelessness scale, demographic data and previous illnesses, were sent
6 months after discharge to all former adult ICU patients who thereafter were followed for
another 3 years. A reference group of 6093 individuals from the uptake area of the hospitals
served as controls.

RESULTS. 980 (59%) patients returned the questionnaires. The ICU patients reported sig-
nificantly higher mean scores in perceived hopelessness score compared with the general
population, 2.5 (SD 2.2) compared with 2.1 (SD 2.1) (p \ 0.001), and 40% (n = 392) of the
ICU patients perceived a mean or high hopelessness score compared with 36% of the general
population (p \ 0.001).

The ICU patients who died during the follow-up period reported a significantly higher per-
ceived hopelessness score (n = 123) 3.7 (SD 2.5) (p \ 0.001) as compared with those who
survived up to 3 years after discharge (n = 857) 2.4 (SD 2.1). In a logistic regression model
the long term mortality for the ICU group was found to be affected by: pre-existing disease
[odds ratio (OR):2.2], age (OR: 1.04) and perceived hopelessness score (OR: 1.18).

CONCLUSIONS. The new and interesting finding of this study is that ICU patients score
higher on ‘‘perceived hopelessness’’ than a control population and this increase is predictive
for the post ICU mortality. Furthermore, the size of this effect is significant and only exceeded
by pre-existing disease and age.

REFERENCE(S). Everson S, Goldberg D, Kaplan G et al Hopelessness and risk of mortality
and incidence of myocardial infarction and cancer. Psychosomatic Medicine 1996; 58:113–121.
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THE ROLE OF A MEDICAL EMERGENCY TEAM IN LIMITATION OF MEDICAL
TREATMENT AND END OF LIFE CARE: A 5 YEARS SINGLE CENTER RETRO-
SPECTIVE STUDY

P. Calzavacca1, A. Schneider1, D. Jones1, G.K. Hart1, W. Silvester1, K. Dettering1,

R. Bellomo1

1Austin Hospital, Intensive Care Department, Heidelberg, Australia

INTRODUCTION. Hospital Medical Emergency Teams (MET) were introduced to identify
and treat acutely unwell ward patients in order to reduce serious adverse events. An additional
role of the MET appears to involve decisions about limitation of medical treatment (LOMT).
We performed a retrospective observational study to evaluate what proportion of MET calls
was associated with LOMT issues.

OBJECTIVES. To estimate the proportion of MET reviews involving patients with a not-for-
resuscitation (NFR) order and the timing of MET calls in relation to admission and death or
discharge from hospital. To compare the patient characteristics and outcome for MET calls
associated or not associated with LOMT issues.

METHODS. We obtained Hospital Research Ethics Committee approval. We performed a
retrospective observational study involving five-year (August 2005–April 2010) in a single
tertiary Australian hospital. We obtained information on demographics, on the MET review and
hospital outcome. LOMT included NFR orders, not for MET orders and palliative care plans.
RESULTS. We analysed 4829 MET reviews in 3629 patients. Table 1 and Fig. 1 summarize
major findings for overall population and the two subgroups of patients with or without
LOMT.

Fig. 1 Flow diagram MET population

TABLE 1 CHARACTERISTICS OF MET POPULATION
Overall MET population No LOMT subgroup LOMT subgroup P value

Ageb 69 (± 17.2) 65.1 (± 17.4) 78.7 (± 12.1) \0.001

Sex (male) 1994/3629 (54.9%) 1453/2585 (56.2%) 520/1032 (50.4%) 0.016

Surgical 1892/3629 (52.1%) 970/2585 (37.5%) 688/1044 (65.9%) \0.001

Days after admissiona 3 (8) 3 (7) 4 (9) 0.003

Days before dischargea 8 (16) 10 (16) 5 (12) \0.001

Unplanned ICU admissions 516/4829 (10.7%) 463/3390 (13.7%) 53/1039 (5.1%) \0.001

LOSa 14 (19) 14 (21) 13 (16) \0.001

Hospital mortality 915/3629 (25.2%) 390/2585 (15.1%) 525/1044 (50.3%) \0.001

LOS hospital length of stay
aMean (± standard deviation);
bMedian (interquartile range).

Patients with LOMT care plan were older, more likely to have medical diagnoses, were
reviewed later during their hospital stay and closer to their hospital discharge or death. Fewer
LOMT patients were admitted to ICU. Hospital length of stay was shorter, mortality in LOMT
care patients was double that of non-LOMT patients. However, more 50% of patients with
LOMT were discharged alive from the hospital.

CONCLUSIONS. More than one third of MET activations deal with LOMT issues. Although
the mortality of these patients is high, a large proportion survives to hospital discharge.
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SURROGATE DESIGNATION: CAN WE TRUST OUR RELATIVES?

J. Weld1, D. Phelan1, M.R. Curran1, C. Breen1, M. Fitzgibbon1, M. Hanlon1, M. Sleator1, L. Delaney2

1Mater Misericordiae University Hospital, Dept. of Critical Care Medicine, Dublin, Ireland,
2University College Dublin, Geary Institute, Dublin, Ireland

INTRODUCTION. Evaluation of the patient experience in Intensive care (ICU) frequently
depends on reports from surrogates such as relatives. There is a concern regarding the validity
of the surrogate opinion which might not represent the values of the incapacitated patient and
treatment decisions therefore maybe biased [1]. Others have found that there is a strong preference
within a population for utilizing relatives as surrogate decision-makers in the event of admission to
ICU and this attitude is not influenced by ethnicity, religion or education level [2].

OBJECTIVES. The objective was to measure the ability of the relative to answer on behalf
of the patient. A further wish was to determine the validity of their surrogate responses.

METHODS. A retrospective study, which surveyed relatives of patients who had died within
a critical care service during a 2-year period (2005, 2006). The 31 item questionnaire allowed
for the collection of quantitative and qualitative data with respect for each item to overcome
the limitations of the quantitative format which may not be sensitive to all the issues which
can surround the provision of end-of-life care [3]. For 3 items, relatives were asked specif-
ically to grade their capacity to represent the patient.

RESULTS. Quantitative data from the 3 items designed to test the relatives’ perception of their ability
to act as surrogates indicates that relatives considered they could respond to these items for 46%
(average) of instances. When the relative did answer on the patient’s behalf, the level of concordance
between the surrogate (relative) and the patient’s perceived opinion was 60% suggesting that when the
relative is willing to act as surrogate the response is likely to have validity. (Table 1).

TABLE 1 CAPACITY OF RELATIVES TO ACT AS SURROGATES
Question Surrogacy responses

on behalf of the

patient*

Similar response (concordance)

from relative and on behalf

of patient*

1. Adequate information 53 (70) 62 (42)
2. Felt involved in decision making 47 (62) 62 (36)
3. Received adequate spiritual support 37 (61) 57 (32)
Average (total respondents) 46 (133) 60

* Percentages shown with numbers in brackets

Results from the qualitative data indicates that the low (46%) level of willingness to answer
these questionnaire items reflected a reluctance to answer on behalf of a sedated or ventilated
patient, rather than an inherent inability to represent the patient.

CONCLUSIONS. The response rate to the 3 items vindicates concerns regarding the ability
of relatives to represent the patient in ICU settings and supports a need for further study.
Where the relative is willing to act as surrogate, concordance does exist. Qualitative data
clarified quantitative results and was instrumental in promoting a better understanding of the
concerns of relatives who have a family member admitted to ICU.

REFERENCE(S). 1. Scales et al (2006) Inten Care Med 32:1826–1831.
2. Azoulay et al (2003) Crit Care Med 31(6):1711–1714.
3. Kryworuchko J, Heyland D (2009) Inten Care Med 35:2015–2017.

GRANT ACKNOWLEDGMENT. Intensive Care Society of Ireland.
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DECISION MAKING PROCESS OF THERAPY RESTRICTION IN HUNGARIAN
INTENSIVE CARE UNITS

L. Zubek1, L. Szabó2, J. Gál1, G. Él}o1

1Semmelweis University, Department of Anaesthesiology and Intensive Care, Budapest,
Hungary, 2Semmelweis University, 2nd. Department of Pediatrics, Budapest, Hungary

INTRODUCTION. Throughout the world decreasing number of patients receives all available
medical therapies in intensive care units (ICU). The majority of patients thatdied in ICUwereprovided
some kind of therapy restriction. An important conflict strains between clinical practise, bioethical
principleand jurisdiction laws; the solution of this conflict is moreand moreurgent. Therapy restriction
has also important economical aspects since the number and cost of available treatments constantly
increase. Our survey studied therapy restriction procedures in Hungary for the first time.

METHODS. In 2007 we performed a survey with questionnaire among intensive care phy-
sicians. Questionnaires were sent out electronically to 743 registered members of the
Hungarian Society of Anaesthesiology and Intensive Care. Respecting anonymity we have
statistically evaluated 103 replies (14%) with t test and ANOVA. We grouped intensive care
physicians based on gender, years spent in work, religion and type of department they were
working, and we compared data from these groups.

RESULTS. Intensive care physicians generally make their decisions alone, based on the patient’s
long-term life prospects and physical status (3.75/5 points). They are slightly influenced by the
opinion of the patient (2.57), the relatives (2.14) and other medical personnel (2.37). If the
physician sees any chance of recovery but the patient or relative requests treatment restriction then
67.3% of physicians that completed the forms would continue therapy against the will of the
patient or relative. Only 27.7% would accept the patient’s/relative’s opinion and autonomy in such
a case and would stop therapy. In fact 28.3% of physicians would make their decisions without
considering or even against the opinion of patient if they think therapy is useless. If there is no
chance of recovery despite medical treatment 3% of physicians stop the treatment, 8.1% would
continue it without informing the patient or the relatives, 17.2% informs the relatives but continues
useless treatment irrespective of the will of the patient or relative. Having analyzed the groups we
found two significant differences. In case of useless treatment physicians working in university
hospitals more often choose treatment restriction without informing relatives (p\ 0.001) then
those working in non-university hospitals. Physicians who declare themselves as atheist rather
choose the continuation of treatment without informing relatives (p = 0.007).

CONCLUSIONS. The Hungarian practise of end of life decisions among intensive care
specialists is paternalistic, physicians make their decisions alone, do not consider the requests
of the patient or relatives. Our goal is to strengthen patient autonomy and to support their
opinion by training ICU physicians. On the other hand it is inevitable to define what useless
medical treatment exactly is and to introduce this category in medical ethics and also in
jurisdiction practise.

1197
AN AUDIT OF END OF LIFE PRACTICES IN AN INDIAN CANCER HOSPITAL
ICU

S.N. Myatra1, J. Divatia1, A. Tandekar1, V. Khanvalkar1

1Tata Memorial Hospital, Anaesthesia, Critical Care and Pain, Mumbai, India

INTRODUCTION. Little information on end-of-life (EOL) decisions and practices is
available from Indian ICUs. We audited EOL practice in our ICU, a 34 bed ICU-HDU of a
tertiary cancer referral centre in Mumbai, India.

OBJECTIVES. To determine the frequency and processes of EOL care at our centre.

METHODS. Between October 2007 and December 2009, 150/388 (39%) patients staying in
the ICU for more than 1 day, underwent some form of EOL care in the ICU. ICU staff notified
investigators whenever an EOL decision was made. We recorded demographic details, doc-
umentation of the EOL care process in the case notes, and interviewed ICU staff to determine
the EOL care processes involved.

RESULTS. 97 patients (65%) were male, 53 (35%) were females. Mean age was
42.4 ± 2 years. ICU stay was 6.7 ± 6.3 days, admission APACHE II score was 18.1 ± 7.8
which increased to 24.9 ± 9.4 on the day of EOL care decision. 33% patients had metastatic
cancer. Reasons for initiating EOL care were refractory acute illness in 53%, advanced cancer
in 51%, brain death in 11%, and lack of finances in 11%. EOL discussions were initiated by
the family in 11%, and by the ICU medical team in 89% patients. 16 families wanted to take
the patient home to die. The ICU consultant was involved in all discussions with the family,
the primary consultants in 91% and primary team residents in 79%. Nurses were involved in
only 3 patients. Agreement on EOLC was reached after 1 discussion in 70%, 2 discussions in
22%, and 3 discussions in 8% of cases. Documentation of the EOL care process was not done
in 51% cases. Withholding of life support (WH) was practised in 110/150 patients (73%) and
Withdrawal of life support (WD) in 27%. Intubation was withheld in 14.5% patients, car-
diopulmonary resuscitation in 50%, inotropes in 76% and dialysis in 8%. Regarding WD, only
3/40 patients were extubated and the ventilator withdrawn in another 7/40 patients. Inotropes
were withdrawn in 20 patients (50%). Reduction of FiO2 0.21 without discontinuing
mechanical ventilation was the commonest mode of WD, in 35 patients (88%). All patients
received morphine infusions during LOLS/WOLS. Family members were present by the
bedside in 61% cases.

CONCLUSIONS. WH is preferred over WD. Documentation of the EOL process does not
occur in a significant proportion of cases. Nurses are rarely involved in the EOL care decision
making process. Legal issues may be barriers to good EOLC in our ICU, and perhaps in India.

REFERENCE(S). 1. Kapadia F, Singh M, Divatia J, Vaidyanathan P, Udwadia FE, Rai-
singhaney SJ, et al. Limitation and withdrawal of intensive therapy at end of life: practices in
intensive care units in Mumbai, India. Crit Care Med 2005; 33:1272–5
2. Mani RK, Mandal AK, Bal S, Javeri Y, Kumar R, Nama DK, Pandey P, Rawat T, Singh N,
Tewari H, Uttam R. End-of-life decisions in an Indian intensive care unit. Intensive Care
Med. 2009; 35:1713–9.
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CARING AT END-OF-LIFE: VISION AND ATTITUDE OF A BRAZILIAN ICU
STAFF

M. Lugarinho1, P.P.G. Castro1, L. Peixoto1

1Hospital de Clı́nicas Mario Lioni, Rio de Janeiro, Brazil

INTRODUCTION. Complex issues related to the end-of-life (EOL) care are present in every
day activity in intensive care units (ICU), as so as in media. Until this year, in our country
there is no specific legislation regulating interruption of treatment in terminal patients.

OBJECTIVES. To know the point of view of the staff is essential to understand their beliefs,
attitudes and decisions.

METHODS. Between November 2008 and February 2009, a research form was done in a
Brazilian private general ICU with 23 beds. The following items were analyzed: profile of the
interviewed; their opinion about end of life questions: fear of death, fear of experience pain
before death, the best place to die, advanced directives, decision-making process, therapeutic
withhold of mechanical ventilation, nutrition, fluid management, antibiotics, vasoactives
drugs, sedation and analgesia in patients which death is imminent and irreversible.

RESULTS. About 84.41% of our ICU team answered the research (n = 65). The mean age is
32.61 years (SD 6.74), 58.50% of female, 58.50% married, 50.85% Protestants and 38.50%
Catholics and ICU professional experience of 6.75 years (SD 4.65). Using a visual analog
scale (0, no fear to 10, the worst fear possible) the team pointed 5.96 as their fear of death; the
fear of suffering pain before death was 8.17. For 44.60% of the responders, the best way to die
would be with their lovely ones, no matter if at home or at hospital. Only 9.20% would prefer
to die an ICU. The majority of the team (88.25%) would share the EOL decision-making
process with the family instead only by the medical staff (52.30%). About 73.10% would
leave an advanced directive with their therapeutic preferences like do not resuscitation orders.
The ICU team agreed on the withdrawal of vasoactives drugs (41.50%), antibiotics (57.00%),
nutrition (18.50%) and mechanical ventilation (1.53%) in patients out of treatment.

CONCLUSIONS. Our results showed the staff vision about their own death and their opinion
about the end-of-life care issues. In developing country as Brazil there is a still gap between
everyday practice and the current legislation. Fortunately, the debate about EOL issues has
increased in last years. The end-of-life discussions and decisions should begin by respect to
points of view of all involved: patients, family, medical staffs with a legal support of the
society‘s beliefs and expectations.
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END-OF-LIFE DECISIONS IN GREEK INTENSIVE CARE UNITS:
A MULTICENTRE STUDY
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of Athens, Athens, Greece, 2Department of Clinical Therapeutics, Alexandra Hospital,
National and Kapodistrian University of Athens, Athens, Greece, 3Critical Care Department,
Thriassio General Hospital, Eleusis, Greece, 4Critical Care Department, Tzaneio General
Hospital, Piraeus, Greece, 5Critical Care Department, Nicosia General Hospital, Nikosia,
Cyprus, 6Critical Care Department, Metropolitan Hospital, Athens, Greece, 7Critical Care
Department, Laiko General Hospital, Athens, Greece, 8Critical Care Department, G. Genn-
imatas General Hospital, Athens, Greece

INTRODUCTION. Intensive care may prolong the dying process in patients who have been
unresponsive to the treatment already provided. Withholding and withdrawal of life-sus-
taining therapy are ethically acceptable and common worldwide practices.

OBJECTIVES. To examine the frequency, types and rationale of life-support limitation in
Greek intensive care units (ICUs), the clinical and demographic parameters associated with it,
and the participation of relatives in the decision-making process.

METHODS. Prospective observational study conducted in 8 Greek multidisciplinary ICUs.
We studied all consecutive ICU patients who died, excluding those who stayed in the ICU
\48 h or were diagnosed with brain death. 306 patients comprised the study population
[mean age 64 ± 17 (SD) years, mean APACHE II score on admission 21 ± 7].

RESULTS. Of patients studied, 41% received full support including unsuccessful cardio-
pulmonary resuscitation (CPR). 48% died after withholding of CPR, 8% after withholding of
other treatment modalities besides CPR, and 3% after withdrawal of treatment. Patients in
whom therapy was limited had a longer hospital (p = 0.01) and ICU (p \ 0.01) stay, a lower
admission GCS score (p \ 0.01), a higher APACHE II score 24 h prior to death (p \ 0.01),
and were more likely to be admitted with a neurological diagnosis (p \ 0.01). Patients who
received full support were more likely to be admitted with either a cardiovascular (p = 0.02)
or trauma diagnosis (p = 0.05), and to be surgical rather than medical (p = 0.05). The most
important factors affecting the physician’s decision to provide full support were reversibility
of illness and prognostic uncertainty; the physician’s religious beliefs and legal concerns had
minimal impact. The main factors guiding the decision to limit therapy were unresponsive-
ness to treatment already provided, prognosis of underlying chronic disease, and prognosis of
acute disorder; old age was not a determinant, while economic cost and lack of ICU beds
seem to play no role. Relatives’ participation in decision-making occurred in 20% of cases
and was more frequent when a decision to provide full support was made (p \ 0.01). The
principal reason for not discussing end-of-life dilemmas with relatives was the fact that the
family was thought not to understand (60%) Advance directives were rare (1%).

CONCLUSIONS. Limitation of life-sustaining treatment is a common phenomenon in Greek
ICUs. However, in a large majority of cases, it involves the withholding of CPR only.
Withholding of other therapies besides CPR and withdrawal of support are infrequent. Phy-
sician has a dominant role in decision-making.
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PRELIMINARY RESULTS FROM THE APPROPRICUS STUDY (APPROPRIATE-
NESS OF CARE IN THE ICUS)

R. Piers1, E. Azoulay2, B. Ricou3, F. DeKeyser4, J. Decruyenaere1, A. Max2, A. Michalsen5,
P. Depuydt1, R. Owczuk6, P.A. Maia7, F. Rubulotta8, A. Reyners9, A.-P. Meert10, A. Aqui-
lina11, N. Van Den Noortgate1, W. Schrauwen1, D. Benoit1

1Ghent University Hospital, Ghent, Belgium, 2Hôpital Saint-Louis, Paris, France, 3University
Hospital of Geneva, Genève, Switzerland, 4Hadassah-Hebrew University, Jerusalem, Israel,
5Medical Park Loipl, Bischofswiesen/Loipl, Germany, 6Medical University of Gdansk,
Gdansk, Poland, 7Centro Hospitalar do Porto, Porto, Portugal, 8Policlinico University Hos-
pital Catania, Catania, Italy, 9Universitair Medisch Centrum Groningen, Groningen, The
Netherlands, 10Institut Jules Bordet, Brussels, Belgium, 11Mater Dei Hospital, Msida, Malta

INTRODUCTION. Advances in medical technology enable more lives to be saved but
sometimes may merely prolong the dying process and the suffering of patients and their
families at the end of life. ICU healthcare workers who provide aggressive care to patients not
benefiting from it, have moral distress and are at risk for burnout.

OBJECTIVES. The primary objective of this study is to determine the prevalence of
inappropriate or non-beneficial care in ICU patients as perceived by their ICU healthcare
providers, as well as the reasons for this perception. Second, we want to determine which
factors are associated with the perception of inappropriate care.

METHODS. A descriptive survey design is used. A single-day cross-sectional evaluation of
perceptions of inappropriate care among 2,327 ICU healthcare providers in 85 ICU centres in
10 European countries will take place on May 11th 2010. Questionnaires will be administered
to ICU healthcare providers (nurses, head nurses, junior and senior ICU physicians) providing
bedside care to adult ICU patients on that particular day. In this study, inappropriate care is
defined as a patient care situation that is similar to one or more of seven scenarios. These
scenarios were created based on the literature and a multidisciplinary conference attended by
experts in intensive care, geriatrics, and palliative care.

RESULTS. The cross-sectional study will take place on May 11th 2010. Preliminary results
will be given at the ESICM conference.

CONCLUSIONS. We have designed a one-day cross-sectional study to record inappropriate
or non-beneficial care in European ICU’s. Results will be available for the ESICM
conference.

GRANT ACKNOWLEDGMENT. ESICM/ECCRN award (iMDsoft Patient Safety
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OBTAINING RETROSPECTIVE CONSENT IN INCAPACITATED INTENSIVE
CARE PATIENTS

A. Wright1, A. Strong2, C.-H. Toh1, I. Welters1,2

1University of Liverpool, Liverpool, UK, 2Royal Liverpool and Broadgreen University
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INTRODUCTION. Since the introduction of the Mental Capacity Act in the UK in 2007, the
impact within research in the intensive care environment has not been elucidated. Since many
of the patients are incapacitated and therefore unable to consent, it is now stipulated by the
ethics committee that the researcher must make reasonable attempts to identify a consultee,
failing this, nominate a person unrelated to the research project to be consulted. In order to
comply with the Mental Capacity Act, retrospective consent must be obtained, once the
patient regains capacity.

OBJECTIVES. The aim of the study was to highlight the difficulties in obtaining retro-
spective consent, evaluate the methods used and demonstrate the adaptations made to increase
retrospective consents.

METHODS. This explorative analysis investigated the process of obtaining consent in 246
patients enrolled in an observational study on critically ill patients. Consent was obtained on
admission if the patient had capacity. Assent from the patient’s next of kin or a legal pro-
fessional representative was obtained before enrolment in patients who lacked capacity. After
discharge from ICU, a member of the research team re-visited these patients to explain their
involvement in the research, its purpose, procedures, implications and any further partici-
pation required by the subject. At this point, the patient could consent or withdraw from the
study. If the patient decided to withdraw from the study, all data collected and samples stored
were destroyed. The researcher visited the patient for a minimum of two visits; firstly to
explain the study; secondly to establish if the patient has retained the information and to gain
retrospective consent.

RESULTS. 246 patients were recruited within the time period of which 44 (17.7%) died. In
65 (26.2%), consent was obtained on admission as the patients had capacity, 36 (14.6%) were
discharged prior to obtaining retrospective consent, 10 (4%) lacked capacity on the
researcher’s visits, and 1 patient (0.4%) withdrew from the study. 90 patients (36.3%) were
successfully consented retrospectively. Overall, the researchers performed 221 visits to obtain
from the 137 patients for whom retrospective consent was required.

CONCLUSIONS. The process of recruiting patients who lack capacity within the intensive
care unit is challenging and time consuming. Stipulations set by the ethics committee to seek
retrospective consent once the patient has regained capacity, has a major impact on research
staff time and finances. Detailed recommendations as well as guidelines how to assess
capacity in the post-ICU patient and how the assessment of capacity has to be applied to
Intensive Care research are needed to fully comply with ethical and legal requirements.

REFERENCE(S). None.

1202
PATIENTS’ EXPRESS ADVANCE RESUSCITATION DIRECTIVES AFTER ICU
DISCHARGE

J.-P. Tourtier1, L. Franck1, L. Bordier2, F. Trueba1, S. de Rudnicki1, M. Borne1, Y. Diraison1,

Y. Auroy1

1Military Hospital Val-de-Grâce, Paris, France, 2Military Hospital Bégin, Saint Mandé,
France

INTRODUCTION. Most patients with acute critical illness are not able to make decisions
about limitation of life-supporting treatment. A such decision should be based on treatment
preferences which should be previously expressed by the patient as an advance directive.

OBJECTIVES. We wanted to know if patients expressed to surrogate decision makers, after
ICU discharge, specific resuscitation directives, and we have investigated any factors related
to the patients and their illness or care process that might be associated with this.

METHODS. We reviewed patients admitted in the ICU between December 2008 and May
2009. A random sample of 60 survivor patients has been defined. Seven patients were
excluded (3 for language barrier, 2 died, 2 were no more reachable). Fifty three patients took
part in semistructured interview at 6–12 month post ICU discharge. The questionnaire dis-
cussed in detail the aspects of advance directives. Patients had also completed a quality of life
questionnaire (Euroqol 5D), and we calculated the EQ-5D visual analog scale. We reviewed
medical records in ICU data base: age, gender, length of stay, SAPS II, BMI, length of
ventilator support and central venous catheterization as well as prescription of transfusion,
hemodialysis or adrenergic agonist. Multivariate logistic regression was practiced to inves-
tigate any factor associated to expression of specific resuscitation directives after ICU
discharge.

RESULTS. After ICU discharge, 60% of interviewed survivors expressed specific resusci-
tation directives to an appropriate identified surrogate (written ‘‘living will’’ or oral
statement). EQ-5D visual analog scale was 58 ± 19. On multivariate regression analysis, only
one studied variable was significantly associated to the post-ICU expression of specific
resuscitation directives: age (odds ratio = 0.94, z = -2.1, p = 0.035).

CONCLUSIONS. After ICU discharge, a majority of our patients expressed to surrogate
decision makers specific resuscitation directives, especially the younger patients. Our findings
suggest that surviving to ICU is an opportunity to specify oral or written directive, and both
may help to illuminate future decision making from the patient’s perspective.
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APPLICABILITY OF PALLIATIVE QUALITY MEASURES TO END OF LIFE
CARE IN ICUS IN THE UK AND ISRAEL
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H. Ryan7, C. Boulanger8

1University of Plymouth, Faculty of Health, Plymouth, UK, 2Monash University, Melbourne,
Australia, 3Hadassah Medical Centre, Jerusalem, Israel, 4Hadassah Hebrew University,
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Foundation Trust, ICU, Taunton, UK, 7Yeovil Hospital NHS Foundation Trust, ICU, Yeovil,
UK, 8Royal Devon and Exeter NHS Foundation Trust, ICU, Exeter, UK

INTRODUCTION. Previous studies have demonstrated that there are differences in inten-
sive care units between and within countries in: patient and family members’ preference for
involvement in decisions about end of life care; end of life care practices and the role of
health professionals in shared decision making [1, 2]. An extensive body of work in the
United States has identified a series of Palliative Quality Measures (PQM) for end of life care
in intensive care units [3]; the applicability of these measures in other countries has not been
tested.

OBJECTIVES. The aim was to identify the extent to which the palliative quality measures
identified in previous studies apply to intensive care units in the UK and Israel. Objectives
were to: (1) Establish validity, reliability and feasibility for the PQM tool in ICUs in Israel
and the UK, (2) Explore the views of ICU nurses in Israel and the UK regarding what makes a
‘good’ death in ICU and compare findings with items in the PQM tool.

METHODS. Patient record review (n = 65 patients), individual and focus group interviews
with nurses (n = 32) in four ICUs in Israel and three ICUs in the UK.

RESULTS. Pain assessment and pain management were the PQM most commonly docu-
mented across all units in the two countries; pain management was also the priority goal of a
‘good death’ across most interviews. Most of the PQM from the original tool were considered
important but documentation practices varied by individual ICU. Documentation of social
work support and spiritual support was different in the two countries.

CONCLUSIONS. In common with the original work, pain was considered the most
important symptom to keep under control during end of life care. Quality of care provided
cannot always be gleaned from documentation alone.

REFERENCE(S). 1. Benbenishty, J., Ganz. F.D., Lippert, A., Bulow, H.H., Wennberg, E.,
Henderson, B. et al. Nurse involvement in end-of-life decision making: the ETHICUS study.
Intensive Care Medicine 2006; 32: 129–132.
2. Sprung, C.L., Woodcock, T., Sjokvist, P., Ricou, B., Bulow. H.H., Lippert, D. et al.

Reason, considerations, difficulties and documentation of end-of-life decisions in Euro-
pean intensive care units: the ETHICUS study. Intensive Care Medicine 2008; 34:
271–277

3. 3. Nelson J.E., Mulkerin C.M., Adams L.L., Pronovost PJ. Improving comfort and
communication in the ICU: a practical new tool for palliative care performance,
measurement and feedback. Quality and Safety in Health Care 2006; 15: 264–271
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CANCER PATIENTS’ CARE AT THE END-OF-LIFE IN A CRITICAL CARE
ENVIRONMENT: PERSPECTIVES OF FAMILIES, PATIENTS AND
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N. Pattison1, S. Carr2, C. Turnock2, S. Dolan3

1Royal Marsden Hospital, Surrey, UK, 2University of Northumbria, Newcastle, UK, 3Royal
Marsden Hospital, London, UK

INTRODUCTION. Innovations in cancer care requiring intensive support, and improved
cancer patient survival in and out of critical care, have led to greater numbers of cancer
patients than ever accessing critical care. Current research points to 1 in 6 of all patients dying
in general critical care units (ICNARC, 2009), and even higher numbers for cancer patients
(Studnicki et al 1994; Iwashyna, 2004). While palliative care is an established domain in
cancer, for critical care patients end-of-life care (EOLC) is often problematic. This research
explores the provision of EOLC for cancer patients in a critical care unit.

OBJECTIVES. To explore the issues around EOLC provision for cancer patients in a critical
care unit through family, professional and patient experiences. To explore how a diagnosis of
cancer impacts upon EOLC provision for critically ill patients.

METHOD. A Heideggerian phenomenological interview approach was undertaken, in order
to gain personal experiences. Families of those patients who died after decisions to forgo life-
sustaining treatment (DFLSTs) were interviewed. Patients who were seriously critically ill
(APACHE II [ 25 or had received CPR) who experienced critical care were also interviewed,
since patients’ views about EOLC provision are very rarely explored. Doctors and nurses also
contribute their vision for, and experiences of, EOLC in a cancer critical care unit. Thirty
seven participants were interviewed.

RESULTS. Tensions between treating families versus treating patients impacted on timeli-
ness of EOLC. Achieving a good death was possible through caring activities that made best
use of technology to prevent prolonged dying. Decision-making and EOLC could be difficult
to separate out which, in turn, affects prospects for EOLC. Three main themes included: Dual
Prognostication; The Meaning of Decision-Making; and Care Practices at EOL: Choreo-
graphing a Good Death. These themes outlined the essence of moving along a continuum
toward patients’ deaths and the impact that had on opportunities for care and a good death.

CONCLUSIONS. Cancer affected the trajectory in unexpected ways. The trajectory could be
very quick, especially in unexpected death and some newly diagnosed cancers. Even in the
face of a life-limiting and serious disease like cancer, death could be unexpected. The rapidity
of trajectory related to cancer diagnosis, prognosis, withdrawal and patient demise signifi-
cantly impacted on the potential for, and timing of, EOLC. A sentiment of moving on from
historical practices around critical care for cancer patients, and related poor prognoses, was
overwhelmingly agreed on but important caveats in cancer prognostication remains.

REFERENCE(S). ICNARC. Summary statistics case-mix programme 2007–8. 2009.
London: ICNARC; Studnicki J et al: Cancer 1994; 74:2366–2373 Iwashyna TJ. Am J Resp
Crit Care Med 2004; 170:981–986
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PEAK EXPIRATORY AND INSPIRATORY FLOWS CHANGES DURING HIGH
FREQUENCY CHEST WALL OSCILLATION (HFCWO) VIA THE VEST� AIRWAY
CLEARANCE SYSTEM IN MECHANICALLY VENTILATED PATIENTS

A. Esquinas1, E. Mantellini2, F.L. Benitez3, J. Cortes3, J. Miralles3, G. González Dı́az1,

L. Perrero2, A. Gatta2, N. Decorato2, S. Scarpa2, B. Becker4

1ICU, Hospital Morales Meseguer, Murcia, Spain, 2Respiratory and Cardiac Rehabilitation
Department of Rehabilitation, Alessandria Hospital, Alessandria, Italy, 3Intensive Care Unit,
Hospital Comarcal de Melilla, Melilla, Spain, 4Hill-Rom Inc., St. Paul, USA

INTRODUCTION. In mechanically ventilated patients, adequate airway clearance may
facilitate improved gas exchange. Optimal airway secretion clearance been associated with a
PEF/PIF ratio [1.1 (kim et al. 1990; Bredge Mccarren 2006). Oscillation frequency (Hz)
determinates relations among peak expiratory and inspiratory flows. To our knowledge, there
is not a previous description of the effect of variable oscillation frequencies on PEF/PIF ratio
in mechanically ventilated patients.

OBJECTIVES AND METHODS. This study was performed in 71 mechanical ventilated
patients in assist control ventilation mode. Subjects were treated with high-frequency chest
wall oscillation (HFCWO) via The Vest� Airway Clearance System. The effects of various
frequency settings on airway clearance and ventilatory parameters were evaluated during
45 min of therapy (5 Hz/15 min, 10 Hz/15 min and 15 Hz/15 min). We recorded inspiratory
and expiratory resistances (RIns;RExp), peak flows and gas exchange pre- and post-HFCWO
therapy.

HFCWC CHANGES
Resistances
(cmH2O/L/seg)

Resistances
(cmH20/L/seg)

Flow Flow Ratio

R-Ins R-Exp Peak insp-flow
(L/min)

Peak exp
flow (L/min

PEF/
PIF

Pre-HFCWO 16 18.78 42.15 42 0.9
5 HZ 16.3 20.2 33 41 1.24
10 HZ 15.5 19.6 34.6 39 1.12
15 HZ 14.4 17.3 35.5 37.32 1.05
Post-HFCWO 19.95 17.86 34.4 32.5 0.94

RESULTS. Oscillation at 5 and 10 Hz showed optimal PEF/PIF ratio. Gas exchange: Pre-
versus post-HFCWO: PaO2 [PaO2: 57.41 ± 16 vs. 73.75 ± 28] (p = 0.04) and pH [PH:
7.36 ± .05 vs. 7.37 ± .05 p .029] (p = 0.029) exhibited statistically significant clinically
positive changes as a result of HFCWO therapy.

CONCLUSIONS. These data suggest that oscillation settings of 5 and 10 Hz provided more
optimal PEF/PIF ratio ([1.1). Our data also suggests that airway clearance using HFCWO
may facilitate improved gas exchange in mechanically ventilated patients. Further study is
required to confirm these results

GRANT ACKNOWLEDGMENT. Partial funding support in the form of devices was
provided by Hill-Rom Inc.
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EFFECTS OF INTRAPULMONARY PERCUSSIVE VENTILATION AS COMPLE-
MENTARY TECHNIQUE IN NONINVASIVE MECHANICAL VENTILATION
DURING EXACERBATIONS OF COPD
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OBJECTIVES: We hypothesized that the use of intrapulmonary percussive ventilation (IPV)
could effect hypercapnia/acidosis and airway secretions control during treatment with Non-
invasive Mechanical Ventilation (NIPPV) in exacerbations of COPD associated with
bronchial secretions.

METHODS. Prospective multicenter study. The study was performed in the medical ICU of
3 Spanish university hospitals members of the Spanish IPV Working Group. We enrolled
COPD exacerbation patients with secretions and the need for NIPPV in ICU. Criteria of
exacerbations of COPD are: a respiratory frequency C25/min, a PaO2 [ 45 mmHg and
pH B 7.35. We define two IPV strategies as complementary treatment during NIPPV to
evaluate the effects of IPV. Strategy Group I: NIPPV at first line and combination of IPV in
early periods without NIPPV in spontaneous breathing and pH C7.35. Strategy Group II: First
line of IPV with mouthpiece/face mask and oxygenation previous to the application of NIMV
with pH \ 7.35. In both groups daily sessions IPV were applied by for 30 min/3 day by
mouthpiece or face mask during stay in ICU. NIPPV was applied with BiPAP Ventilator
(Respironics) and face mask with BiPAP mode. Cardiopulmonary monitoring, clinical and
arterial blood gases were evaluated. Therapy was considered as successful when patients did
not need NIPPV support and clinical and arterial blood gases returned to baseline.

RESULTS. 65 patients with COPD exacerbation were admitted in ICU for NIMV, age
70 ± 12 years, male (90%) 15 were excluded for severe hypoxemia (PaO2:FiO2 B 200)
associated with pneumonia (5/15) and cardiac insufficiency (10/15). Fifty patients were
enrolled in the study.

Strategy Group I: (n = 25): Thirty minutes of IPV showed a significant decrease in respi-
ratory rate, increase in pH respect pre IPV/pCO2 mmHg from [pH 7.26/76.6 mmHg to pH
7.34/76.6 mmHg] after IPV treatment (p \ 028; p \ 043) and improved airway clearance.

Strategy Group II (n = 25): after NIPPV with control of arterial blood gases [pH 7.38/

52 mmHg] and IPV treatment showed improved clearance of airway secretions without
significant change in Ph/PCO2 [pH 7.39/50 mmHg] (p \ 0.162). Hospital stay was signifi-
cantly shorter in the IPV group than in the control group (6.8 ± 1.0 vs. 7.9 ± 1.3 days,
p \ 0.05). UCI stay (G I: 3 ± 1; GII: 4 ± 2); failure (GI: 1/25; GII:0 %).

CONCLUSIONS. Trial of IPV session have ventilatory effects in COPD patients admitted at
ICU for exacerbations associated with important bronchial secretions and is useful as com-
plementary technique during NIPPV.

GRANT ACKNOWLEDGMENT. Breas Medical.
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IS HEAD-UP TILT-TABLE REHABILITATION BETTER THAN SITTING IN A
CHAIR FOR VENTILATED ADULTS IN INTENSIVE CARE IN TERMS OF
IMPROVING LUNG FUNCTION?

J. Manners1, A. Thomas1, S. Boot1, G. Mandersloot1

1Barts and The London School of Medicine and Dentistry, London, UK

INTRODUCTION. Physiotherapy intervention is a fundamental part of the patient stay in an
intensive care unit (ICU) and treatment is often aimed at maintaining/improving respiratory
function. Physiotherapists use the upright posture to elicit these improvements and sitting in a
chair and standing with a tilt-table are commonly used interventions. To date there are no
published reports comparing the efficacy of these interventions in ventilated subjects.

OBJECTIVES.
• To compare the effects of these two positioning techniques employed with ICU patients.

• To measure changes in respiratory rate, tidal volume and minute volume during these
positioning interventions.

• To measure functional residual capacity during positioning interventions.
• To measure the change in metabolic demand during positioning interventions.

METHODS. Convenience sampling of ventilated subjects meeting the inclusion criteria was
employed. Subjects acted as their own controls undergoing sitting in a trauma chair and
standing on a tilt table at 70 degrees in random order on the same day. Respiratory rate (RR),
tidal volume (VT), ventilation (VE) and oxygen consumption (VO2) were measured at minute
intervals during baseline and intervention for 10 min. Functional residual capacity (FRC) was
measured once at rest and following each intervention. Measurements were recorded using the
‘‘E-COVX’’ module for the ‘‘GE Carestation ventilator’’.

RESULTS. 10 subjects were recruited. No adverse events occurred during interventions.
Significant increases from baseline RR (p \ 0.0001), VE (p \ 0.0001) and VO2 (p = 0.009)
occurred during the tilt table intervention. There was an increase in FRC during tilting of
0.6 L which failed to reach significance. Significant increases from baseline RR (p \ 0.0001),
VO2 (p = 0.024) and a decrease in VT (p = 0.015) occurred with the chair intervention.

CONCLUSIONS. These interventions are safe in a critical care population. Increased muscular
activity associated with upright interventions elicited expected elevations in VO2. The tilt-table
produced an increase in VE driven by an increased RR at the expense of VT. VE was not elevated
during chair sitting despite an increased VO2 and was accompanied by an unexpected decrease in VT.

REFERENCE(S). Chang, A., Boots, R., Brown, M., Paratz, J., & Hodges, P. 2005. ‘‘Ven-
tilatory changes following head-up tilt and standing in healthy subjects’’. European Journal of
Applied Physiology, vol. 95, no. 5, pp. 409–417.

Chang, A.T., Boots, R.J., Hodges, P.W., Thomas, P.J., & Paratz, J.D. 2004. ‘‘Standing with
the assistance of a tilt table improves minute ventilation in chronic critically ill patients’’.
Archives of Physical Medicine and Rehabilitation, vol. 85, no. 12, pp. 1972–1976.
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INTER-RATER RELIABILITY OF THE AUSTOMS THERAPY OUTCOME
MEASURE IN AN ADULT CARDIOTHORACIC INTENSIVE CARE POPULATION

C. Pritchard1, C. Colborne2, S. Finney3, C. Brown3

1Royal Brompton and Harefield NHS Foundation Trust, Physiotherapy, London, UK, 2Royal
Brompton and Harefield NHS Foundation Trust, Occupational Therapy, London, UK, 3Royal
Brompton and Harefield NHS Foundation Trust, London, UK

INTRODUCTION. UK guidelines about rehabilitation after critical illness highlight the need for
outcome measures to determine patient progress and efficacy of treatment [1]. There is no consensus
about the most appropriate measures of patient function. The AusTOMs [2] tool was designed by
therapists in Australia to measure activity and function across nine scales assessing structural and
functional difficulties and ability to perform activities. Scales are split into four domains (impair-
ment, activity limitation, participation restriction and distress/wellbeing) and scored from 0 to 5 with
0.5 intervals allowed. Acceptable inter-rater variation is defined as an absolute difference of 0.5.
AusTOMs has not been appraised in patients recovering from critical illness.
OBJECTIVES. To prospectively determine the inter-rater reliability of the AusTOMs
physiotherapy scales in adult patients who had undergone cardiothoracic surgery and required
critical care admission for over 5 days.

METHODS. The therapy (physiotherapy and occupational therapy) team underwent a 1 h
teaching session using the AusTOMs handbook prior to commencing the trial. AusTOMs was then
used over eight consecutive weeks during the weekly therapy goal setting meeting. Each week a
patient was selected to be scored using the most appropriate functional scales. The clinical history
was presented to the team by the therapist leading the patient’s care. Therapists were then asked to
independently score patients across the four domains for each scale. Reasons underlying differ-
ences in scores were explored by group discussion. The difference between the 10th and 90th
centiles of the initial scores was calculated for each domain as a measure of inter-rater variability.

RESULTS. 6–8 therapists were present at each meeting. Respiratory function and muscu-
loskeletal movement related function were the most common scales used. The mean
difference between 10th and 90th centiles was greater than 0.35 (± 0.21) for all domains.

None of the scales/domains showed consistent inter-rater reliability over the 8 week period.
Overall the activity limitation domains of each scale showed the least inter-rater variance of
scores. Clinical experience of therapist did not appear to influence scores.

CONCLUSIONS. The AusTOMs outcome measure showed poor inter-rater reliability when
evaluated over an 8 week period on our intensive care unit. Further work is ongoing to
evaluate the ability of AusTOMs to reveal changes over time when scored by therapists.

REFERENCE(S). 1. CG83-Rehabilitaion after critical illness. National Institute for Clincial
Excellence (UK) 2009;

2. Perry A et al. Therapy outcome measures for allied health professionals in Australia: the
AusTOMs. Int J Qual Health Care 2009; 16(4):285–291.
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SETTING REHABILITATION GOALS IN THE ADULT INTENSIVE CARE
POPULATION
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INTRODUCTION. UK guidelines on the rehabilitation of patients after critical illness
highlight the importance of establishing and reviewing individualised rehabilitation goals for
all patients that are at risk of developing physical and non-physical morbidity [1]. Our
institution’s practice is to create objective goals that are SMART—Specific, Measurable,
Achievable, Realistic and Timed [2].

OBJECTIVES. The aim of this audit was to prospectively collect data regarding the setting
of rehabilitation goals in a group of patients admitted to a cardiothoracic intensive care unit.

METHODS. All consecutive patients admitted under the Intensive Care team in November
2009 were included. Data regarding the timings of initial physiotherapy assessment, goal
setting, and concomitant sedation were collected using a structured questionnaire completed
by the treating physiotherapist.

RESULTS. 30 patients were admitted under the critical care team. 29 patients were assessed
by a physiotherapist within 24 h of admission. Of these 29, 21 had SMART goals set within a
median of 7 days of initial assessment (range 1–29 days). There was a correlation between
level of consciousness and the number of days taken to set goals. Patients who were fully
conscious or drowsy on initial contact (n = 11) had a SMART goal set in a median of 3 days.
By contrast patients who were sedated/paralysed on initial assessment (n = 18) had goals set
in a median of 12 days. Initial goal setting did not include other therapists or the family. Goals
fell in to 5 categories, range of movement, hoisting out to chair for periods of time, sitting on
the edge of the bed, transferring out to the chair by standing and mobility goals—i.e. walking
set distances. The maximal interval between reviews of the patients’ goals was 7 days.

CONCLUSIONS. Most patients had SMART goals defined and regularly reviewed. How-
ever, despite physiotherapy assessment within 24 h of admission, there was often a delay in
setting these objective goals. The need for continuous sedation acted as a barrier to explicit
setting of goals. The results emphasised the need to improve patient and family/carer
involvement with initial goal setting in order to be compliant with UK standards.

REFERENCE(S).1. CG83-Rehabilitation after critical illness. National Institute for Clinical
Excellence (UK) 2009.
2. Pryor JA and Prasad SA. Physiotherapy for respiratory care and cardiac problems (4th

Ed, 2008).
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ELECTRICAL MUSCLE STIMULATION: A FORM OF EXERCISE TO IMPROVE
MUSCLE STRENGTH IN CRITICALLY ILL PATIENTS

L. Karatzanos1, V. Gerovasili1, D. Zervakis1, E. Tripodaki1, T. Pitsolis1, E. Papadopoulos1,

C. Chantzi1, G. Sidiras1, C. Routsi1, S. Nanas1

1National and Kapodistrian University of Athens, First Critical Care Department, Evange-
lismos Hospital, Athens, Greece

INTRODUCTION. Critical illness polyneuromyopathy (CIPNM) is a frequent complication
in ICU patients characterized by severe muscle weakness, for which no effective preventive
means has been proposed so far. Electrical muscle stimulation (EMS) training has induced
beneficial effects on CHF, COPD, and in-hospital patients.

OBJECTIVES. Investigation of EMS effects on muscle strength and exploration of issues in
relation to handgrip dynamometry in ICU patients.

METHODS. One hundred seventy two consecutive patients with APACHE II score C13,
were randomly assigned to the EMS (n = 86, age: 62 ± 18 years, APACHE II: 18 ± 5) or
the control (n = 86, age: 59 ± 18 years, APACHE II: 18 ± 5) group. EMS sessions applied
daily in muscles of both lower extremities. The strength evaluation of various muscle groups
of the upper and lower extremities was made clinically upon awakening with the MRC scale,
ranging from 0 to 5 (normal strength) for each group. The same scale was also employed in
the diagnosis of CIPNM (MRC \ 48/60). A subgroup of these patients also performed
handgrip dynamometry.

RESULTS. Fifty seven patients (EMS: 28, control: 29) were finally evaluated. EMS patients
scored higher than controls (p B 0.05) in wrist flexion, knee extension, ankle dorsiflexion and
right side hip extension, while they tended to perform higher in all other muscle groups (p:
0.20–0.10) (Table 1).

TABLE 1 MRC SCORES [MEDIAN (INTERQUARTILE RANGE)]
Left side Right side

EMS group Control group EMS group Control group

Shoulder abduction 4.0 (1.0) 4.0 (2.0) 4.0 (1.0) 4.0 (2.0)
Forearm flexion 5.0 (0.5) 4.5 (1.5) 5.0 (0.5) 4.5 (2.0)
Wrist flexion 5.0 (0.0)* 5.0 (1.5) 5.0 (0.0)* 5.0 (1.0)
Hip flexion 4.5 (1.0) 4.5 (2.0) 4.5 (1.0)* 4.0 (2.0)
Knee extension 5.0 (0.5)* 4.5 (2.0) 5.0 (0.5)* 4.5 (2.0)
Ankle dorsiflexion 5.0 (0.0)* 5.0 (1.0) 5.0 (0.0)* 5.0 (1.0)

Collectively, EMS group performed higher MRC scores [median (interquartile range)] than
controls in the legs [29 (3) vs. 27 (10.5), p = 0.04] while it tended to perform higher in the
arms [28 (4) vs. 26 (10.5), p = 0.11]. Overall MRC score was higher in the EMS group [56
(7) vs. 52 (18.5), p = 0.05]. Handgrip strength was evaluated in 21 patients (EMS group: 12,
control group: 9), with EMS patients tending to perform higher than controls [(mean ± SD)
21.4 ± 10.8 vs. 14.8 ± 10.7 kg, p = 0.18). CIPNM was diagnosed in 3 patients in the EMS
group (10.3%) in comparison to 12 patients in the control group (41.4%) (p = 0.01)

CONCLUSIONS. EMS in ICU patients has a systemic beneficial outcome in strength,
affecting not only muscle groups stimulated but also groups not applied. This form of
exercise, being safe, well-tolerated and applicable in subjects unable to co-operate, constitutes
an effective means of strength preservation, CIPNM prevention and early mobilization in
critical illness. Handgrip, in addition, may be a useful surrogate tool in clinical diagnosis of
CIPNM, and further research is needed to define proper reference values.

GRANT ACKNOWLEDGMENT. This project has been co-financed by E.U. and the Greek
Ministry of Development.
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MANUAL HYPERINFLATION WITH OR WITHOUT RIB-CAGE COMPRESSION
IN MECHANICALLY VENTILATED PATIENTS

A. Genç1, M. Akan2, S. Özyürek1, A. Günerli2

1Dokuz Eylül University, School of Physical Therapy and Rehabilitation, _Izmir, Turkey,
2Dokuz Eylül University, Department of Anesthesiology and Reanimation, _Izmir, Turkey

BACKGROUND. Secretion removal is major aim of respiratory physiotherapy in intensive
care. Manual hyperinflation provides a tidal volume to the lungs that is greater than baseline.
It is effective in secretion clearance and is frequently used [1, 2]. There is a limited evidence
that addressed the effects of combining rib-cage compression and suctioning on oxygenation,
ventilation, and airway-secretion removal in mechanically ventilated patients [3].

OBJECTIVES. The aim of this study was to investigate the effects of manual hyperinflation
administered in combination with expiratory rib-cage compression on lung compliance, gas
exchange, and secretion clearance in mechanically ventilated patients.

METHODS. Twenty-two intubated, mechanically ventilated, and hemodynamically stable
patients were studied. The patients received manual hyperinflation, with or without expiratory
rib-cage compression, with a minimum 3-h interval between the two interventions. Manual
hyperinflation with or without expiratory rib-cage compression was performed for 5 min
before endotracheal suctioning. Respiratory mechanics and hemodynamic variables were
measured 5 min before (baseline) and then 5 and 20 min after the interventions. Arterial
blood gases were determined 5 min before (baseline) and 20 min after the interventions.
Secretion clearance was measured as sputum weight. The two measurements were obtained
on the same day.

RESULTS. No significant differences were observed in gas exchange and secretion clearance
between the two interventions (p [ 0.05). In each case, static lung compliance and tidal
volume improved significantly at 5 min post-intervention (p \ 0.01), whereas at 20 min post-
intervention, only static lung compliance had improved significantly above baseline
(p \ 0.01).

CONCLUSIONS. Our results suggest that the addition of expiratory rib-cage compression to
manual hyperinflation does not improve lung compliance, gas exchange, or secretion clear-
ance in mechanically ventilated critically ill patients.

REFERENCES. 1. Branson RD. Secretion management in the mechanically ventilated
patient. Respir Care 2007; 52: 1328–1342.
2. Gosselink R, Bott J, Johnson M, Dean E, Nava S, Norrenberg M, Schönhofer B, Stiller K,

van de Leur H, Vincent JL (2008) Physiotherapy for adult patients with critical illness:
recommendations of the European Respiratory Society and European Society of Intensive
Care Medicine Task Force on Physiotherapy for Critically Ill Patients. Int Care Med 34:
1188–1199.

3. Unoki T, Kawasaki Y, Mizutani T, Fujino Y, Yanagisawa Y, Ishimatsu S, Tamura F,
Toyooka H. Effects of expiratory rib-cage compression on oxygenation, ventilation and
airway-secretion removal in patients receiving mechanical ventilation. Respir Care 2005;
50: 1430–1437.
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CARDIAC RESERVE IS A DETERMINANT OF THE RESPONSES TO EARLY
MOBILIZATION IN CRITICALLY ILL PATIENTS

A. Genç1, S. Özyürek1, U. Koca2, A. Günerli2

1Dokuz Eylül University, School of Physical Therapy and Rehabilitation, _Izmir, Turkey,
2Dokuz Eylül University, Department of Anesthesiology and Reanimation, _Izmir, Turkey

INTRODUCTION. Recently, there has been an interest in mobilization of acutely ill patients
who are in an intensive care unit (ICU). In the literature, the major safety issues while
mobilizing critically ill patients has been outlined. Cardiac reserve [(CR) (% of age predicted
maximal heart rate)] and respiratory reserve [(RR), ratio of partial pressure of oxygen in
arterial blood to the inspired fraction of oxygen (PaO2/FiO2)] are the important factors that
can affect the ability to tolerate the mobilization. Patient who has RR more than 300 and CR
lower than 50% is considered to have sufficient reserve to tolerate mobilization [1,2].

OBJECTIVES. The aim of this study was to compare the effects of mobilization on respi-
ratory and hemodynamic parameters in patients with sufficient and insufficient respiratory
and/or cardiac reserve.

METHODS. Mobilization events are divided into two groups (sufficient, insufficient)
according to the pre-mobilization CR (sufficient, \50%; unsufficient, [50%) and RR (suf-
ficient, [300; insufficient, \300). Heart rate (HR), systolic/diastolic/mean arterial blood
pressure (SBP, DBP, MABP), respiratory rate (RsR) and percutaneous oxygen saturation
(SpO2) were recorded from the monitor. Respiratory and hemodynamic parameters were
collected just prior to the mobilization, just after the completion of the mobilization when the
patient had been returned the supine position and 5 min of the recovery period and compared
between the groups.

RESULTS. A total of 87 abdominal surgery patients (47 male, 40 female) received 113
mobilization treatments in ICU. The mean age was 60.1 years, mean body mass index (BMI)
was 24.9 kg/m2, mean APACHE II score was 20.5 and mean ICU stay was 7.3 days.
Mobilization events included 88 (78%) sitting on the edge of the bed, 12 (11%) standing, 13
(11%) walking to chair and sitting in the chair. 85% (96) of mobilization events had insuf-
ficient RR and 15% (17) of mobilization events had sufficient RR. 74.3% (84) of mobilization
events had insufficient CR and 25.7% (29) of mobilization events had sufficient CR. All
respiratory and hemodynamic parameters were found similar in sufficient RR and insufficient
RR group at all stages of the mobilizations (p [ 0.05). SpO2 was higher, while HR and RsR
was lower at all stages in sufficient CR group compared to insufficient CR group (p \ 0.05).

CONCLUSIONS. Resting HR and CR may affect the safety of mobilization, for this reason it
is important to consider respiratory and hemodynamic parameters prior to and while mobi-
lizing the ICU patients.

REFERENCE(S). 1. Stiller K et al. 2004 Physiother Theory Pract; 20: 175–185.
2. Stiller K. 2007 Crit Care Clin; 23: 35–53.
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RESPIRATORY AND HEMODYNAMIC RESPONSES TO MOBILIZATION OF THE
CRITICALLY ILL OBESE PATIENTS

A. Genç1, S. Özyürek1, U. Koca2, A. Günerli2

1Dokuz Eylül University, School of Physical Therapy and Rehabilitation, _Izmir, Turkey,
2Dokuz Eylül University, Department of Anesthesiology and Reanimation, _Izmir, Turkey

INTRODUCTION. Obesity is a chronic disease and a major health problem. Obesity in
critically ill patients is associated with a prolonged duration of mechanical ventilation and
intensive care unit (ICU) length of stay [1].

OBJECTIVES. The aim of this study was to investigate the effects of mobilization on
respiratory and hemodynamic parameters in the critically ill obese patients.

METHODS. Extubated critically ill obese patients [body mass index (BMI) [ 30.00 kg/m2)]
were included as soon as their cardiorespiratory stability allowed mobilization protocol.
Mobilization was defined as sitting in the bed, sitting on the edge of the bed, standing,
walking to chair and sitting in the chair. Heart rate (HR), systolic/diastolic/mean arterial blood
pressure (SBP/DBP/MABP), respiratory rate (RR) and percutaneous oxygen saturation
(SpO2) were recorded from the monitor. Respiratory and hemodynamic parameters were
collected just prior to the mobilization (supine position), just after the completion of the
mobilization when the patient had been returned the supine position and 5 min of the recovery
period. All parameters were compared with initial values. The ratio of partial pressure of
oxygen in arterial blood to the inspired fraction of oxygen (PaO2/FiO2) was calculated from
the arterial blood gas samples before and after the mobilization.

RESULTS. A total of 31 obese patients (15 male, 16 female) received 37 mobilization
treatments in ICU. The mean age was 63.3 years, mean BMI was 32.2 kg/m2. Mobilization
events included 26 (70%) sitting on the edge of the bed, 3 (8%) standing, 8 (22%) walking to
chair and sitting in the chair. Any deterioration in clinical status was occured during the
mobilization. RR increased significantly after the completion of the mobilization compared to
initial values (p \ 0.05). SpO2 increased significantly and the all other parameters were
similar (p [ 0.05) after the 5 min of the recovery period compared to initial values. Mobi-
lization resulted in a significant increase in PaO2/FiO2 ratio (p \ 0.05).

CONCLUSIONS. Early mobilization in ICU promotes respiratory reserve in obese patients.
Mobilization can be performed safely patients by providing cardiorespiratory parameters
continuously monitored in order to prevent adverse effects in critically ill obese patients.

REFERENCE. 1. Morohunfolu et al. 2008 Crit Care Med; 36(1): 151–158.
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BENEFICIAL EFFECTS OF RESPIRATORY PHYSIOTHERAPY IN CRITICALLY
ILL PATIENTS VENTILATED FOR MORE THAN 48 H: A RANDOMIZED,
CONTROLLED TRIAL

C.D. Tomasi1, F. Figueiredo1, L. Constantino1, R. Grandi1, M.F.L. Topanotti1,

V. Giombelli1, F. Dal-Pizzol1, C. Ritter1

1Universidade do Extremo Sul Catarinense-UNESC, Criciúma, Brazil

INTRODUCTION. The use of respiratory therapy for patients with a variety of lung disease
is a standard in medical care [1], including in the intensive care unit (ICU) setting [2]. In this
context, it is widely accepted the routine use of physical therapy in several situations in the
intensive care, such as the care of critically ill patients not requiring ventilatory support,
assistance during the postoperative recovery and the assistance to critically ill patients
requiring ventilatory support [3]. At present definitive recommendations cannot be made
regarding the use of respiratory physiotherapy for decreasing relevant clinical outcomes in
critical ill patients requiring mechanical ventilation.

OBJECTIVES. This study aimed to determine the impact of providing chest physiotherapy
on the duration of mechanical ventilation, intensive care length of stay, intensive care and
hospital mortality in mechanically ventilated patients.

METHODS. Single-centre, randomized, controlled trial in a university hospital general
intensive care unit (ICU). Were included in the study 139 patients aged more than 18 years,
admitted to the ICU needing mechanical ventilation for longer than 48 h. Physiotherapists
provide group intervention (P) with the intensity and frequency of therapy they felt appro-
priate based on their assessment of the likely treatment benefit. Control patients (group C)
only received suctioning, decubitus care and general mobilization.

RESULTS. Primary outcomes were ICU and hospital mortality regardless of the cause of
death. Secondary outcomes were length of ICU and hospital stay, length of mechanical
ventilation, weaning and extubation failure. Patients in the P group more frequently achieved
parameters to start weaning, but there were no significant differences between P and C groups
on weaning and extubation failure, length of mechanical ventilation and length of ICU stay.
There was fewer hospital, but not ICU, mortality in the P group.

CONCLUSIONS. We demonstrated that respiratory physiotherapy decrease hospital mor-
tality and suggest that this effect was, in part, secondary to the effect of the intervention on
weaning from mechanical ventilation.

REFERENCE(S). 1. KIRILLOFF L H; OWENS G R, ROGERS R M; MAZZOCCO M C.
Does chest physical therapy work? Chest 1985;88;436–444.

2. STILLER, Kathy. Physiotherapy in Intensive Care: Towards an Evidence-Based
Practice. Chest 2000; 118:1801–1813.

3. JERRE, G.; BERALDO M A. et al: Fisioterapia no paciente sob ventilação Mecânica.
RBTI 2007:19:3:399–40.
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Short and long-term outcomes after ICU discharge:
1215–1228
1215
INCIDENCE AND CONSEQUENCES OF COGNITIVE IMPAIRMENTS AFTER
CRITICAL ILLNESS

J. Torgersen1, H.K. Flaatten1, Research Group on Intensive Care Outcome, Haukeland

University Hospital

1Haukeland University Hospital, Dept. of Anesthesia and Intensive Care, Bergen, Norway

INTRODUCTION. Critical illness can cause diverse cerebral dysfunctions ranging from
unconsciousness to minor cognitive impairments (MCI). Severe cerebral dysfunction, as
delirium, is known to affect outcome after critical illness but it is uncertain whether minor
impairments affect mortality or morbidity [1].

OBJECTIVES. The primary aim of this study was to estimate the incidence of MCI in a
group of general ICU survivors immediately after ICU stay and three and 12 months after
discharge. Secondary we wanted to explore if type of cerebral dysfunction after ICU dis-
charge affected mortality and morbidity.

METHODS. Patients admitted to our general ICU were included prospectively. Inclusion
criteria: age [18 years, ICU stay [24 h. Exclusion criteria: Previous or present cerebral
damage or disease and drug/alcohol abuse. Patients without delirious symptoms were
screened with Mini Mental State Examination (MMSE). Patients with MMSE [ 24 were
examined neuropsychologically with Cambridge Neuropsychological Test Automated Battery
(CANTAB) to investigate for MCI. The group was neuropsychologically assessed at
1–2 weeks, 3 and 12 months after ICU discharge.

RESULTS. We included 80 patients. 11/80 (14%) were delerious and 14/80 (18%) were not
delerious but had MMSE \ 24 after ICU stay. Of the 55 patients with MMSE C24, 28 were
possible to classify as having MCI or not. 18/28 (63%, 95% CI: 45–83%) were found to have
a MCI after ICU discharge. On 3 and 12 months these numbers were respectively: 11% (95%
CI: 0–20%) and 10% (95% CI: -1 to 21%) There was an increased risk of both death and
being institutionalised at both 3 and 12 months regarding delirious patients and patients with
MMSE \ 24 compared to patients with MMSE [ 24. No such differences were found
regarding patients with or without MCI. (Tables 1 and 2).

TABLE 1 ODDS RATIO OF DEATH
Cerebral function at ICU discharge Death 3 months Death 12 months

OR 95% CI OR 95% CI

MMSE [ 24 (55/80) 1 – 1 –
Delirious (11/80) 61.9 4.5–860.1 24.3 3.8–158.4
MMSE \ 24 (14/80) 19.3 1.1–335.6 7.8 1.3–47.8
No MCI (10/28) 1 – 1 –
MCI (18/28) NA NA 0.06 0.001–3.6

TABLE 2 ODDS RATIO OF BEING INSTITUTIONALIZED
Cerebral function at ICU discharge Institution 3 months Institution 12 months

OR 95% CI OR 95% CI

MMSE [ 24 (55/80) 1 – 1 –
Delirious (11/80) 13.4 2.3–77.5 443.0 10.4–18798
MMSE \ 24 (14/80) 8.5 1.6–44.9 138.2 1.1–18075
No MCI (10/28) 1 – 1 –
MCI (18/28) 5.4 0.5–62.5 NA NA

CONCLUSIONS. The incidence of MCI after critical illness is high on discharge but drops
on 3 and 12 months after. Severe cognitive impairments affect mortality and morbidity, but
minor cognitive impairments do not.

REFERENCE(S). 1. Stevens RD and Nyquist. Types of brain dysfunctions in critical illness.
Neurol Clin 26 (2008) 469–486
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MID-TERM SURVIVAL OF PATIENTS UNDERGOING CARDIAC SURGERY

M. Riera1, J. Herrero1, R. Amézaga1, J. Ibáñez1, C. Campillo2, M. Fiol1, J.I. Sáez de Ibarra3,
O. Bonnı́n3

1Son Dureta Hospital, Intensive Care Unit, Palma, Spain, 2Balearic Health Service, Palma,
Spain, 3Son Dureta Hospital, Cardiac Surgery, Palma, Spain

INTRODUCTION. Evaluation of outcomes of patients undergoing cardiac surgery is a
useful tool to measure the quality of care.

OBJECTIVES. This study analyzes mid-term survival and risk factors associated with
survival of patients undergoing cardiac surgery in Son Dureta hospital.

METHODS. 1938 patients were consecutively operated from November 2002 to December
2007. Patients who were discharged alive from hospital were followed until December 2008.
We did Kaplan–Meier survival analysis and logistic regression study of variables associated
with mid term mortality.

RESULTS. In-hospital mortality was 1.96% (95% CI: 1.36–2.60%). Information was
available on 1,844 (97%) of 1,900 patients who survived until hospital discharge. At the end
of the follow-up period, observed mortality was 6.5% (CI 95%: 5.4–7.7%). Survival proba-
bility at 1, 3 and 5 years of follow-up was 98, 94 and 90%, respectively. The mean time of
follow-up was 3.2 years (range 0.01–6.06). Patients C70 years showed a lower survival rate
than patients \70 years of age (log rank \ 0.0001). Age C70 years, history of severe ven-
tricular dysfunction (EF \30%), diabetes mellitus, preoperative anemia and hospital stay
were independently associated with mid-term mortality.

CONCLUSIONS. Mid-term survival of patients alive after hospital discharge was very
satisfactory. Mid-term mortality varied according to age and several preoperative chronic
diseases.

REFERENCE(S). Ribera A. Survival, clinical status and quality of life five years after
coronary surgery. The ARCA study. Rev Esp Cardiol 2009;62:642–651.
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FAMILY RECEPTION, INFORMATION AND PARTICIPATION TO CARE IN
INTENSIVE CARE UNITS: A FRENCH SURVEY ON PRACTICES AND OPINIONS
OF CAREGIVERS

A. Roch1, M.-L. Baillot1, E. Bertholet1, S. Dray1, I. Hauchard1, S. Jeune1, C. Ledroit1, V.
Lombardo1, Y. Maetens1, F. Mezziani1, J. Reignier1, A. Soury-Lavergne1, Nurse Congress
Commission of the Société de Réanimation de Langue Francaise
1Société de Réanimation de Langue Francaise, Paris, France

OBJECTIVES. To investigate the modalities of family reception, information and partici-
pation to care in intensive care units (ICU) in France; and to test the agreement of caregivers
with policies and their opinion on purposed modifications.

METHODS. A closed-ended questionnaire was developed by the Nurse congress commis-
sion of the Société de Réanimation de Langue Française (SRLF). An invitation to complete it
online was sent by email to caregivers registered on the SRLF push-list. Results were ana-
lyzed by ICU or by respondent.

RESULTS. 731 caregivers working in 263 ICUs completed the questionnaire (65% were
nurses, 24% were doctors, 9% were nurse’s aides, 86% worked in adult ICUs and 14% in
pediatric ICUs). 7% of adult ICUs (n = 222) had unrestricted policy but 58% had a visiting
time of less than 4 h per day. At the opposite, 59% of pediatric ICUs (n = 41) had unre-
stricted policies. 63% of the respondents working in ICUs with a visiting time\4 h per day
considered very useful or essential to enlarge visiting periods but 29% of them considered this
enlargement as unhelpful. At the opposite, 9% of the respondents working in ICUs with
unrestricted policy found very useful or essential to reduce visiting periods. 81% of caregivers
working in ICUs with unrestricted policy but only 35% of caregivers working in other ICUs
thought that an unrestricted policy was able to improve often or systematically the relations
with families. Moreover, only 8% of caregivers working in ICUs with unrestricted policy but
46% of caregivers working in other ICUs thought that an unrestricted policy disturbs the
organization of care. 96% of respondents found very useful or essential to give information in
a dedicated room whereas it was often or systematically done in only 52% of ICUs. Identi-
cally, 97% of respondents found very useful or essential to give information to proxies with
the patient’s nurse whereas it was often or systematically done in only 54% of ICUs. Some
cares were often or systematically programmed for family participation in 56% of pediatric
ICUs but in only 0.5% of adult ICUs. Indeed, proxies often or systematically participated in
nursing in 66% of pediatric ICUs but never in adult ICUs. At the opposite, proxies often or
systematically participated in tracheal aspirations in only 5% of pediatric ICUs and in 0.1% of
adult ICUs.

CONCLUSIONS. More than half of respondent’s adult ICUs are closed but caregivers
working in ICUs with unrestricted policy perceive it favorably. Some improvements are also
expected by caregivers on the use of dedicated rooms for information and on the participation
of nurses in meetings with families. Finally, participation of families to care is not a practice
of French adult ICU caregivers.

1218
‘‘RESIDUAL’’ SYMPTOMATOLOGY FOLLOWING INTENSIVE CARE: STUDY
FROM 1 YEAR AFTER DISCHARGE

S. Rodrı́guez Villar1, M. Sánchez Casado1, V. Hortiguela Martı́n1, C. Marco Shulke1, M.

Quintana Dı́az2, H. Cabezas Martı́n1

1Hospital Virgen de la Salud, Intensive Care Department, Toledo, Spain, 2University Hospital
La Paz, Intensive Care Department, Madrid, Spain

OBJECTIVES. To evaluate which symptoms patients may exhibit following discharge from
ICU and their relation to the length of time spent in the unit as in-patient.

METHODS. Included: Patients with dysfunction of two or more organs in the first 24 h,
admitted and discharged from ICU during 2008. Excluded: neurocritical and politrauma
patients. Contact 1 year following discharge; questions were asked concerning symptoms
related to a period in intensive care that presented following discharge and which were not
present prior to admission. In the case that the patient was not contacted, the next of kin was
asked.

RESULTS. 154 patients included. General characteristics during admission to ICU: 63%
male; age 60.2 ± 17.5 years; SOFA* 7 ± 2.8; APACHE** II 16.8 ± 6.4; APACHE** IV
57 ± 18.8; length of stay in ICU: 5.1 ± 28.4 days; 42.9% were on invasive mechanical
ventilation and 17.5% on non-invasive mechanical ventilation. Data collection was carried out
over 18 ± 4.4 months, on average 19 months (range: 12–26 months). 18.2% (28 patients)
had died at the time of contact. The person contacted was the patient in 33.3% of the cases,
the spouse in 13.7% and immediate family (patient’s parent/child/sibling) in 43.1% of the
cases. 46.6% had difficulty sleeping following discharge from ICU with an average time since
discharge of 10.5 ± 8.9 months; 51.1% suffered feelings of sadness and difficulty in finding
enjoyment which had persisted for 8.7 ± 8.1 months; 30.3% had experienced difficulty in
concentrating over an average of 9.3 ± 8.8 months; 28.2% had suffered some form of
memory loss after discharge over an average period of 8.9 ± 8.6 months; 76.5% presented
with asthenia over an average of 10.8 ± 8.3 months; 64.7% had arthromyalgia over a period
of 12.6 ± 8.4 months; 35.3% had experienced changes in appetite over an average of
6.6 ± 7 months; 43.3% had changes in intestinal habit over an average of 7.78 ± 9 months;
of which 64.3% had diarrhoea, 30.4% constipation, and 5.4% both symptoms; 18.8% pre-
sented with headache over a period of 12.9 ± 9.2 months; 15.2% had tremors, that had not
previously been present, over an average of 12 ± 7.3 months; 12.8% had experienced
reduced vision, over an average period of 16.5 ± 7.1 months; 10.7% presented with speech/
language problems, over an average period of 14.6 ± 8.6 months; 14.5% exhibited newly
presenting changes in micturition, over 16 ± 7.7 months. Another less frequently occurring
symptom was loss of hearing (1.3%).

CONCLUSIONS. Severely ill patients that are admitted to ICU frequently present with
‘‘residual’’ symptomatology following discharge, most notably arthromyalgia and asthenia.
Many of these conditions persist for months.

* SOFA = Sepsis-related Organ Failure Assessment

** APACHE = Acute Physiology and Chronic Health Evaluation
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THE DISCHARGE REVISED ACUTE PHYSIOLOGY AND CHRONIC HEALTH
EVALUATION SCORE AS A PREDICTOR OF IN-HOSPITAL DEATH AND
READMISSION AFTER DISCHARGE FROM SURGICAL INTENSIVE CARE UNIT

H. Lee1, J.W. Hwang2, H.P. Park1, S.C. Lee1

1Seoul National University Hospital, Seoul, Republic of Korea, 2Seoul National University
Bundang Hospital, Seongnam, Republic of Korea

INTRODUCTION. Intensive care unit (ICU) readmission rates range from 3 to 12%, in spite
of initial recovery from critical illness. Previous researches report that the Revised Acute
Physiology and Chronic Healthy Evaluation (APACHE II) score at either admission or dis-
charge is an important predictor for readmission after ICU discharge. However, there are a
few papers concerning the association of discharge APACHE II score with readmission after
discharge from surgical intensive care unit.

OBJECTIVE. We compared the ability of the discharge APACHE II score with that of the
admission APACHE II score in predicting readmission, especially early readmission within
48 h, after discharge from ICU.

MATERIALS AND METHODS. A retrospective cohort study and a review of patient
records for all patients admitted to the 32-bed tertiary surgical intensive care unit (SICU) from
October 2007 to March 2010 were conducted.

RESULTS. Of 4257 adult (C18 years) admitted to the SICU, 271 (6.4%) were readmitted to
the SICU during the same hospital stay. Age (OR 1.01, 95% confidence interval
[CI] = 1.00–1.02, P = 0.025), male (OR 1.36 [1.04–1.78], P = 0.007), admission route from
other ICUs(OR 1.78 [1.08–2.94], P = 0.024), both admission (OR 1.04 [1.02–1.06],
P = 0.000)and discharge APACHE score (OR 1.04 [1.02–1.06], P = 0.001)and length of stay
in SICU (OR 1.04 [1.02–1.05], P = 0.000) were significant independent factors in predicting
readmission. Readmitted patients had longer LOS and higher mortality than those not read-
mitted (55 ± 75 vs. 15 ± 23 days, 13% vs. 0.5%, P = 0.000 respectively). With regard to
early readmission within 48 h, the discharge APACHE II score, not the admission APACHE
II score, was the only significant predictor (OR 1.06 [1.00–1.12], P = 0.046)

CONCLUSION. This study showed that both discharge APACHE II score and admission
APACHE II score are useful predictors for readmission after ICU discharge, but discharge
APACHE II score is only independent factor in predicting early readmission within 48 h after
ICU discharge.

REFERENCE(S). Alban, R. F., A. A. Nisim, et al. Readmission to surgical intensive care
increases severity-adjusted patient mortality. J Trauma 60(5): 1027–1031.
Boyd, O. and R. M. Grounds. Physiological scoring systems and audit. Lancet 341(8860):
1573–1574.
Campbell, A. J., J. A. Cook, et al. Predicting death and readmission after intensive care
discharge. Br J Anaesth 100(5): 656–662.
Durbin, C. G., Jr. and R. F. Kopel. A case-control study of patients readmitted to the intensive
care unit. Crit Care Med 21(10): 1547–1553.
Frost, S. A., E. Alexandrou, et al. Severity of illness and risk of readmission to intensive care:
a meta-analysis. Resuscitation 80(5): 505–510.
Ho, K. M., G. J. Dobb, et al. A comparison of admission and worst 24-h Acute Physiology and
Chronic Health Evaluation II scores in predicting hospital mortality: a retrospective cohort
study. Crit Care 10(1): R4.
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INTRODUCTION. Health related quality of life (HRQoL) is decreased in former ICU
patients. In research outside the intensive care field it is well known that the psychosocial
factors, coping strategies and perceived hopelessness affect HRQoL. However, the influence
of coping and hopelessness on HRQoL after intensive care is unknown.

OBJECTIVE. The aim of this study was to examine how coping strategies and perceived
hopelessness among former ICU patients compares to corresponding in a reference group. We
also evaluated the effect of coping and hopelessness and ICU related factors on HRQoL.

METHODS. Prospective, multicenter study in three mixed ICU’s in Sweden. Patient
demographics, length of stay, APACHE II score, reason for admission and time on ventilator were
collected for all adult patients. Questionnaires, including the coping instrument Pearling-Schooler
Mastery Scale (PMS), the 2-item hopelessness scale, SF-36, demographic data and previous
illnesses were sent 6 months after discharge from hospital to the patients. The reference group
(n = 6,093) was a random selection of persons from the same catchment area as the study patients.

RESULTS. 780 (59%) ICU-patients, 18–74 years, returned the questionnaires. The patients
reported significantly lower mean scores in coping 13.6 (SD 4.6, p \ 0.001) and higher
perceived hopelessness 2.3 (SD 2.1, p = 0.006), compared to the reference group 22.6 (SD
3.5) and 2.1 (SD 2.1), respectively. For the ICU patients the SF-36 physical summary
component PCS was significantly (p \ 0.05) affected by pre-existing disease (Beta Coeffi-
cient (b): 8.7), hopelessness (b1.3), reason for admission (b1.2), and length of stay in ICU (b
0.006). The mental component score MCS was significantly (p \ 0.05) affected by pre-
existing disease (b 2.3), hopelessness (b: 2.2), and coping (b:1.0). For the reference group
coping and perceived hopelessness did not significantly affect measures of HRQoL.

CONCLUSIONS. This study indicates that coping strategies and perceived hopelessness are
important for the HRQoL of previous ICU patients. However, the magnitude of these effects
are smaller than that of pre-existing diseases.

REFERENCE(S). • Pearlin L, Schooler C. The structure of coping. Journal of Health and
Social Behavior
• Everson S, Goldberg D, Kaplan G et al Hopelessness and risk of mortality and incidence

of myocardial infarction and cancer. Psychosomatic Medicine 1996; 58:113–121. 1978;
19:2–21.
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IS DEPRESSION A RISK FACTOR FOR MORTALITY IN MEDICAL ICU
PATIENTS?

M. Wewalka1, J. Warszawska1, V. Strunz1, R. Kitzberger1, U. Holzinger1, V. Fuhrmann1,
C. Zauner1, G. Moser1, W. Miehsler1

1Medical University of Vienna, General Hospital, Internal Medicine III, Department of
Gastroenterology and Hepatology, Vienna, Austria

INTRODUCTION. Mortality on a medical intensive care unit (ICU) is estimated to occur in
about 25% of patients. Its association with age, severity of illness and comorbidities is well
established. For other diseases like coronary artery disease it has been shown that pre-existing
depression is a risk factor for worse outcome. The role of depression regarding the outcome of
ICU patients has not been investigated so far. We studied the association between pre-existing
depression and mortality in medical ICU patients and present preliminary data of this ongoing
study.

OBJECTIVES. Assessment of a possible association between mortality of ICU patients and
prevalent depressive mood at time of ICU admission. The primary endpoint was 28-day
mortality.

METHODS. Prospective cohort study. All patients admitted to a medical 8-bed ICU in a
university hospital, older than 18 years, were eligible. Postoperative patients and patients who
had an expected length of stay below 48 h (survey) were excluded. Patients whose cognitive
function allowed appropriate comprehension and response answered the hospital anxiety and
depression scale (HAD). Prevalent depressive mood at admission was defined by a score C8
in the depression dimension. All other patients were assessed by observer rating by next-of-
kin. In this case the Hammond scale, a validated instrument for observer rating of depressive
mood (cut-off C4), and a modified version of the HAD for observer rating (cut-off C10) were
used. In addition APACHE II, SAPS II, SOFA, age, sex, comorbidities, reason for admission,
length of ICU stay and ventilator days were recorded.

RESULTS. By now 173 patients had complete follow up data. Of these patients 53 (31%)
were classified to have depressive mood at ICU admission. In total 46 patients had died by
day 28 (27%). The 28-day mortality was 40% (21/53) in patients with depressive mood and
21% (25/120) in patients without (p = 0.01). Patients with and without depressive mood did
not differ with respect to age, sex, APACHE II, SAPS II or SOFA score at admission.
Multiple logistic regression analysis with 28-day mortality as the dependent variable revealed
that prevalent depressive mood at the time of ICU admission was an independent risk factor
for mortality (Table 1).

CONCLUSIONS. Pre-existing depressive mood is an independent risk factor for mortality in
medical ICU patients.

TABLE 1 MULTIPLE LOGISTIC REGRESSION ANALYSIS WITH DAY 28-
MORTALITY AS DEPENDENT VARIABLE

OR 95% CI p

Age 1.05 1.02–1.08 0.003
Depressive mood 2.2 1.00–4.9 0.05
APACHE II 1.003 0.97–1.08 0.38
SOFA 1.23 1.09–1.39 0.001

GRANT ACKNOWLEDGMENT. The study was supported by a grant of the Östereichische
Nationalbank, Grant Nr. 11933.
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LABORATORIAL DATA AT THE ICU DISCHARGE AS IN-HOSPITAL OUTCOME
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O.T. Ranzani1, L.F. Prada1, J.V. Pinaffi1, L.C. Battaini1, Y.C. Setogute1, A.T. Maciel1, L.C.P.

Azevedo1, D.N. Forte1, M. Park1

1Hospital das Clı́nicas, Faculdade de Medicina da Universidade de São Paulo, Emergency
Department, São Paulo, Brazil

INTRODUCTION. Some classical post-ICU discharge predictors of death are described,
such as age, severity of disease and level of nursing care [1]. Besides these factors, some
laboratorial data at ICU discharge are potential predictors of post-ICU death.

OBJECTIVES. The aim of this study was to investigate whether standard base excess (SBE),
pH, lactate, hemoglobin level, creatinine, platelets, leukocytes and albumin at the ICU dis-
charge as well as the 25% decrease on C-reactive protein concentrations (CRP [ 25%) from
the day pre-ICU discharge to the day of ICU discharge may be useful predictors of in-Hospital
outcome.

METHODS. Patients discharged from the ICU after at least 72 h of stay were retrieved from
our prospective collected data base. A multivariate analysis was performed using a backward-
LR binary logistic model taking in-hospital death as a dependent variable and the cited data as
independent variables.

RESULTS. 396 patients were retrieved. The average age was 49 ± 19 years old, mean
APACHE II score was 17 ± 8, and the main causes of admission were septic syndromes and
respiratory failure. The in-hospital mortality after ICU discharge was 18%. The ICU length of
stay was 9 ± 9 days. At the time of ICU discharge pH was 7.41 ± 0.04, SBE was -
0.3 ± 4.0 mmol/L, lactate was 1.9 ± 1.0 mmol/L, hemoglobin 9.6 ± 2.0, creatinine was
1.3 ± 1.46 g/dL, albumin was 2.68 ± 0.64 g/dL, platelets was 280,645 ± 166,100/mm3,
leukocytes was 10,795 ± 8,769 cells/mm3 and the number of patients who lowered CRP at
least 25% were 159 (40%). The multivariate analysis resulted in the follow independent in-
hospital death predictors: APACHE II (OR 1.070, 95% CI 1.034–1.107, p = 0 \ 0.001), SBE
(OR 1.079, 95% CI 1.012–1.151, p = 0.021), Lactate (OR 1.033, 95% CI 1.007–1.059,
p = 0.011), Hemoglobin (OR 0.857, 95% CI 0.737–0.996, p = 0.044), Albumin (OR 0.483,
95% CI 0.290–0.805, p = 0.005) and CRP [ 25% (OR 0.480, 95% CI 0.260–0.890,
p = 0.020).

CONCLUSIONS. This study demonstrated that SBE, Lactate, Hemoglobin and Albumin
concentrations on the day of ICU discharge are independent predictors of in-hospital mor-
tality. Moreover, the reduction on CRP levels above 25% in the last 24 h of ICU stay is a
strong predictor of better in-hospital clinical outcome. We suggest that these variables
together with the clinical judgment may be taken into account on the ICU discharge decision
process.

REFERENCE(S). 1. Sakr Y et al.: J Crit Care 2008; 23: 475–83
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EARLY PREDICTIVE FACTORS FOR INTENSIVE CARE UNIT READMISSION
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1Casa de Saúde São José, Rio de Janeiro, Brazil, 2Instituto de Pesquisa Clinica Evandro
Chagas, Rio de Janeiro, Brazil, 3Universidade do Estado do Rio de Janeiro, Internal Medicine,
Rio de Janeiro, Brazil

INTRODUCTION. Readmissions to the intensive care unit (ICU) are usually associated with
increased morbidity and mortality, and they may evidence the quality of patients’ care. The risk for
ICU readmission varies across studies, and is generally analyzed just before ICU discharge,
leading to deviation of ICU team and patients’ daily goals. Early prediction may improve the care
for patients in risk for ICU readmission, and help developing mechanisms for its prevention.

OBJECTIVES. To analyse risk factors for readmission in intensive care unit looking at the
first 24 h data after unit admission.

METHODS. The first intensive care unit admission of patients was analyzed from January to
December 2009 in a medical–surgical unit. Readmission to the unit was considered those
during the same hospital stay or within 3 months after intensive care unit discharge. Deaths
during the first admission were excluded. Demographic data, acute illness and comorbidity
prognostic scores, and use of mechanical ventilation were submitted to uni and multivariate
analysis for readmission. Numeric variables were expressed as median or percentage.

RESULTS. The unit admitted 1,394 patients during 2009. Sixty-six patients died in the first
ICU admission and were excluded. The readmission group was composed by 173 patients,
while 1,155 patients were not readmitted. The lead time between the index admission and
readmission was 7 days, and 19 (11%) died in the hospital. Patients readmitted at least once to
ICU demonstrated the following different characteristics compared to control group: older
age: 74 versus 68 years, P \ 0.001; admission for respiratory insufficiency or sepsis: 31
versus 15%, P \ 0.001; medical admission: 52 versus 29%, P \ 0.001; higher SAPS II score:
31 versus 25 points, P \ 0.001; Charlson index: 1 versus 0 points, P \ 0.001; active neo-
plasia: 19 versus 12%, P = 0.02; SOFA score on ICU day 1: 2 versus 1 point, P \ 0.001;
length of ICU stay: 3 versus 2 days, P \ 0.001. After the multivariate analysis for the risk of
ICU readmission, higher age (odds 1.02 [CI 95% 1.00–1.03]), type of ICU admission
(medical, odds 2.11 [CI 95% 1.40–3.17]), SOFA score (odds 1.18 [CI 95% 1.06–1.31]) and
admission for respiratory insufficiency or sepsis (odds 1.71 [CI 95% 1.08–2.69]) were early
associated to readmissions in intensive care unit.

CONCLUSIONS. Age, medical admission, SOFA score and respiratory- and/or sepsis-
related admission are early associated with increased ICU readmission risk.
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IS HEALTH RELATED QUALITY OF LIFE AFFECTED BY AN EARLY
(\3 YEARS) DEATH AFTER ICU CARE AS COMPARED WITH SURVIVING ICU
PATIENTS?

L. Orwelius1, M. Fredrikson2, P. Nordlund3, F. Sjöberg4

1Medicine and Health Sciences, Faculty of Health Sciences, Department of Intensive Care,
Linköping, Sweden, 2Clinical and Experimental Medicine, Faculty of Health Sciences,
Division of Occupational and Environmental Medicine, Linköping, Sweden, 3Department of
Anaesthesia and Intensive Care, Jönköping, Sweden, 4Clinical and Experimental Medicine,
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INTRODUCTION. There has been a growing interest in patient perceived health related quality
of life (HRQoL) among survivors of critical illness. However, little information is available
regarding patient perceived HRQoL among the patients dying within a restricted period post ICU.

OBJECTIVES. The aim of this study was to examine patient perceived HRQoL in former
ICU patients that die in the period from 6 month up to 3 years after discharge from intensive
care unit and the hospital.

METHODS. Prospective, multicenter study in three mixed ICU’s in Sweden. Questionnaires,
including HRQoL (SF-36), demographic data and previous illnesses, were sent out six, 12, 24
and 36 months after discharge to all former adult ICU patients. Data for this study were only
collected among those dying before the 36 months post-ICU follow-up.

RESULTS. Of the 980 patients who returned the questionnaires 123 (12.6%) died, 31
(25.2%) between 6 and 12 months, 55 (44.7%) between 12 and 24 months, and 37 (30.1%)
between 24 and 36 months. The most frequent admission diagnoses were respiratory prob-
lems n = 36 (29.3%) and gastrointestinal diseases n = 33 (26.8%). Examining HRQoL in the
former ICU patients the following observations were made: (see Fig. 1). A pronounced and
quantitatively large decrease in HRQoL is seen for the surviving patients with pre-existing disease
as compare to the previously healthy survivors. Although already at a very low value further
decreases in HRQoL for the patients dying before 3 years post ICU is significantly less as com-
pared to the ICU patients with pre-existing disease that survives. The decrease is mainly in physical
function, role physical function and role emotional function (marked in the figure).

CONCLUSIONS. Yes, health relatedquality of life is extensivelyaffected, mainly in the dimensions
physical function, role physical function and role emotional function. Importantly, in these two
affected physical dimensions a shorter time to death increases such a decrease. The finding further
stresses the importance of pre-existing diseases for the final HRQoL outcome of former ICU patients.

Mortality and HRQoL
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MORTALITY AFTER ICU DISCHARGE

R. Barrientos Vega1, M. Sánchez Casado1, S. Rodrı́guez Villar1, V. Hortiguela Martı́n1,
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1Hospital Virgen de la Salud, Intesive Care Department, Toledo, Spain

OBJECTIVE. To evaluate mortality in ICU patients after discharge.

MATERIAL. Included: Patients admitted to a polyvalent ICU during 2007 and 2008. Only in
a few cases the coronary artery disease patients were admitted. Excluded: patients for elective
surgery and no-complicated arrhythmias that were admitted just for implantation of a per-
manent pacemaker. Were evaluated 1,377 patients. Were mechanical ventilated the 84.8% of
them.

METHODS. Our Unit Data Base was used. The discharge letters and the Hospital Admission
Service Registry.

RESULTS. 1377 patients were included and their stay in ICU was 8.42 ± 12.59 days with a
NEMS of 34.6 ± 10.8 and APACHE II score of 16.2 ± 9.1.

From the overall, 959 patients (69.6%) were discharged to the hospital ward, APACHE II
14.0 ± 7.8, hospital, stay 8.5 ± 12.5 days. 87 patients were transferred to other hospitals
(6.3%). 331 patients died during their stay in ICU (24%).APACHE II 24.7 ± 8.7. NEMS
42.9 ± 8.5. Admittance time to ICU 8.0 ± 12.8. 113 patients died on the ward. (11.8% of
cases discharged to the ward from ICU. Overall mortality was 32.2% (ICU mortality plus
mortality on the ward). 40 critically ill patients died in the first 72 h after the transfer to the
ward. ICU stay 13.3 ± 20.8 days (median 6.5) APACHE II 23.5 ± 11.0. Between the 4th and
7th day 22 patients died. ICU stay 19.1 ± 28.9 days (median 8.5) APACHE II 21 ± 9.4. On
the hospital ward 51 patients died between 7 and 203 days. ICU stay 12.7 ± 15.6 days
(median 6.0) APACHE II 18.3 ± 7.3. A predictive score was not used at the time of discharge
despite that in the discharge letter was a note about the inviability of some patients. This note
was present in 12 patients (19.3%) of the 62 patients who died in the first 7 days).

CONCLUSIONS. Our mortality after ICU discharge is 11.8%, intermediate amount some
papers published in our country (23.8–3.5%). It would be useful to definite the case-mix of
every ICU. It take our attention the high mortality rate amount patients who are discharge
from the ICU in the first 72 h, 4.17% (6.4% a week), we do not know if the reason was the
discontinuity of the clinical imput from us or on the other hand because it was prolonged the
ICU support to non-viable patients.

* APACHE = Acute Physiology and Chronic Health Evaluation

** SOFA = Sepsis-related Organ Failure Assessment

** MOF = Multi Organ Failure
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CAUSES, RISK FACTORS AND OUTCOMES OF PATIENTS READMITTED TO A
TERTIARY UNIVERSITY HOSPITAL INTENSIVE CARE UNIT IN DUBLIN

S.M.G. Ahmed1, C. Hickey1

1St. Vincent’s University Hospital, Department of Anaesthesia, Intensive Care and Pain
Medicine, Dublin, Ireland

INTRODUCTION. Despite initial recovery from critical illness requiring ICU admission,
many patients remain at risk of subsequent deterioration and death [1]. Recent studies have
shown readmission rates ranging between 4 and 7% [2]; this population had mortality rates six
times higher and were eleven times more likely to die in hospital [1].

OBJECTIVES.
1. To calculate the readmission rate in our mixed ICU unit over a 6 months period
2. To identify risk factors associated with readmission into the ICU
3. To study the outcomes of these readmissions

METHODS. a retrospective observational study, data was collected from an ICU computer
database (Metavision) and analysed manually

RESULTS. The total number of admissions in this period was 365, average patient age was
57 ± 17 with 52.4% being males. Readmissions constituted 10.5% of the total admissions
with 23.8% of those readmitted within 24 h of their initial discharge. 40% of the initial
discharges from the unit were made out of hours i.e. unplanned, presumably due to heavy
demand on beds. Readmissions were particularly associated with patients discharged to
surgical wards 23.8% and the hepatobiliary HDU 28.6%, the latter might reflect the pro-
portion of that particular patients population received. 52.4% of the readmissions required to
stay 72 h or less in ICU. The overall mortality of the patients requiring more than one
admission in this 6 months period was 57.1%.

CONCLUSIONS. There is an urgent need for expanding ICU services in our hospital, i.e.
extra beds, staff, outreach teams, etc in addition to investing in nursing capacity building
especially in surgical wards.

REFERENCE(S). 1. A J Campell et al, Predicting death and readmissions after intensive
care discharge, BJA, April 2008
2. Anrew L. et al, Patients Readmitted to ICUs, Chest 2000; 118: 492–502
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THE IMPACT OF INTENSIVE CARE UNIT ATTENDANCE ON HEALTH-
RELATED QUALITY OF LIFE
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INTRODUCTION. Health-related quality of life (HRQOL) has been recognized as a rele-
vant outcome measure for patients requiring ICU care.

OBJECTIVES. The purpose of the present study was to examine the relationship between
the HRQOL of these patients and several clinical factors.

METHODS. A prospective cohort of patients over 18 years old, admitted in our surgical ICU
for over 48 h, between October 2002 and June 2008 were studied. Demographics data, type of
admission, neoplasia, SOFA, ASA, APACHE II scores, sepsis, renal failure, mechanical
ventilation, critical illness polyneuropathy, psychiatric history, blood product transfusions, etc
were recorded. EuroQol 5D questionnaire was used to measure the quality of life a year after
discharge from the unit. 501 patients met the inclusive criteria, 198 died during the follow-up
year after ICU outcome. 303 patients survived, 160 of them completed the questionnaire by
phone. Data were analysed using the SPSS v.15. The t student statistical analysis and Chi-
square test was used.

RESULTS. HRQOL in survivors was significantly worse compared to the healthy population
(p \ 0.001), except pain dimension.

HRQOL

Statistical analysis shows the relationship between the dimensions and the following factors;
sepsis, renal failure, SOFA (first and second day score), critical illness polyneuropathy,
mechanical ventilation, sedation time, previous psychiatric history and blood products
transfusions (p \ 0.05).

RELATION DIMENSIONS/FACTORS
Mobility Psychiatric history Renal Failure
Self care Sepsis Polyneuropathy
Activities Blood transfusion Mechanical ventilation Sedation
Pain SOFA score Psychiatric history Renal failure
Psych function Polyneuropathy Renal failure Mechanical ventilation

CONCLUSIONS. We agree with others studies that compared with the general population,
ICU survivors report lower HRQOL. Moreover, a relationship between several factors like
sepsis, renal failure, SOFA (first and second day score), critical illness polyneuropathy,
mechanical ventilation, sedation time, previous psychiatric history and blood products
transfusions were found in our study population.

REFERENCE(S). Karlsson, S., E. Ruokonen, et al. Long-term outcome and quality-adjusted
life years after severe sepsis. Crit Care Med 2009; 37(4): 1268–74.
Dowdy, D. W., M. P. Eid, et al. Quality of life in adult survivors of critical illness: a
systematic review of the literature. Intensive Care Med 2005; 31(5): 611–20.
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QUALITY OF LIFE IN GENERAL INTENSIVE CARE UNIT SURVIVORS
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1Centro Hospitalar do Porto-Hospital Santo António, Anestesiologia, Cuidados Intensivos e
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INTRODUCTION. With increasing survival after intensive care stay research is focusing on
long term outcomes, mental health, health-related quality of life and cognitive outcomes.

OBJECTIVES. To evaluate health-related quality of life and study its determinants in
patients discharged from an intensive care unit (ICU).

METHODS. Retrospective analysis of data collected in questionnaires EuroQol5-D by an
interview at 6 months after discharge over the last 5 years. Statistics: Pearson’s Chi-square,
Mann–Whitney, Kruskal–Wallis and Fisher’s exact test, significance for p \ 0.05.

RESULTS. 770 patients were interviewed, 67% were male and 49.5% trauma victims. Only
13.6% of patients had more than 4 years of education. 49.3% were healthy and 65.5%
professionally active. 13.9% had a tracheotomy performed in the ICU. 60% had new com-
plaints. Only 39.6% of the professionally active patients resumed their work. The proportion
of those reporting moderate to extreme problems in the 5 dimensions studied in EQ-5D test,
were: 48% mobility, 35% self care, 62% usual activities, 49% pain/discomfort and 53%
anxiety/depression. EQ visual analogue scale and EQ index medians were 60 (IQR 50–80)
and 68 (IQR 50–90), respectively. 15% feel worse than in the year before ICU. Men had more
complaints regarding mobility, self-care and usual activities. Patients with comorbidities,
even if independent in daily activities previously, had significantly more self care limitation
and motor disabilities. Women had more complaints regarding pain and discomfort and also
anxiety/depression. Those with psychiatric complaints had more pain and discomfort. People
with anxiety/depression did not resume their usual activity. The length of stay had a signif-
icant relation with depression, complaints about mobility, personal care and usual activities.
However, the ICU length of stay only had a statistic relation with the Beck scale and com-
plaints about usual activities. The SAPSII score, had a statistical relation with PTSS, mobility,
personal care, usual activities in the EQ-5D. Patients with a tracheostomy had worst quality of
life.

CONCLUSIONS. Men showed more functional limitation while women showed more
psychological impairment. Patients who were discharged from the ICU rarely return home in
the functional level in which they left hospital. The SAPS II score correlates with the changes
in the quality of life of the patients.

REFERENCE(S). Crit Care 2010 Jan 20;14(1):R6
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INFECTION RISK FOR NONTUNNELED CENTRAL VENOUS CATHETERS,
ACCORDING TO THE PLACEMENT SITE IN ICU PATIENTS

A. Vakalos1, P. Tassioudis1, G. Tsigaras1

1Xanthi General Hospital, ICU, Xanthi, Greece

INTRODUCTION. The use of central venous catheters (CVC) is indispensable in the
treatment of hospitalized patients. Infection is one of the most important complications of
CVC use. Bacteremia due to CVC is the third cause of nosocomial infection in ICU patients.
Although its impact has not been well established, mortality is estimated at 10% and increases
in ICU stays at 5–8 days

OBJECTIVES. The aim of our study was to test the hypothesis that there is a difference in
infection risk for nontunneled central venous catheters (CVC), according to the insertion site,
like subclavian (SCV), internal jugular (JV) or femoral (FV) vein.

METHODS. During a 11 months period, from January 2009 to December 2009, 62 patients
admitted to our ICU and included retrospectively to our study. Age (mean) 57.7 years, length
of stay (LOS, mean): 11.8 days, APACHE II score (at admission, mean): 16.9. In these
patients, a total number of 86 CVC had been used. We looked for the insertion site according
to the type of placement as first (1st), second (2nd) and third (3rd) placement We recorded the
total number of CVC, the total number of CVC days, the total number and the percentage of
CVC according the insertion site and the type of placement and the total number and the
incidence of bacteremia due to CVC.

RESULTS. Our data are presented at the table below. We totally recorded 7 episodes of
bacteremia (EB) due to CVC according to 687 CVC days, that is 10.13%

TABLE 1
Total 1st 2nd 3rd EB No EB %

SCV No 42 (48.3%) 24 (43.6%) 11 (55%) 7 (63.6%) 2 5.05%
SCV days
Mean ± SD

398 (57.9%)
9.47 ± 4.6

189 (49.8%)
8.21 ± 4.6

132 (63.47)
11 ± 3.7

77 (77%)
11 ± 5.5

JV No 12 (13.9%) 8 (14.5%) 4 (20%) 0 1 16.39%
JV days
Mean ± SD

61 (8.8%)
5.08 ± 3.3

38 (10%)
4.75 ± 3.57

23 (11%)
5.75 ± 3.09

0

FV No 32 (37.2%) 23 (41.8%) 5 (25%) 4 (36.3%) 4 17.54%
FV days
Mean ± SD

228 (33.1%)
7.3 ± 5.74

152 (40.1%)
6.9 ± 3.39

53 (25.4%)
10.6 ± 12.4

23 (23%)
5.7 ± 4.64

Sum CVC No 86 55 20 11 7 10.18%
Sum CVC days
Mean ± SD

687
8.08 ± 5.14

379 (56.1%)
7.15 ± 4.1

208 (30.2%)
9.9 ± 6.6

100 (14.5%)
9 ± 5.64

CONCLUSIONS. According to our data, subclavian vein was the most common insertion
site used, especially as 2nd and 3rd placement and was related with the lower incidence of
becteremia episodes. Although the risk of placing a CVC for inflection complications is
against the risk for mechanical complications, we have to improve our CVC policy, preferring
the subclavian or the jugular site of insertion, in order to minimize the infection risk for a
nontunneled CVC.

REFERENCE(S). 1. O’Grady NP, Alexander M, Dellinger EP et al. Guidelines for the
prevention of intravascular catheter related infections. Centers for disease control and pre-
vention. MMWR Recomm Rep 2002;51:1–29

2. Mernel LA, Allon M, Bouza E et al. Clinical practice guidelines for the diagnosis and
management of intravascular catheter related infection: 2009 update by the infection
diseases society of America. CID 2009;49:1–45.
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BURNOUT SYNDROME IN CRITICAL CARE UNIT OF THE UNIVERSITY
HOSPITAL

L.R. Gálvez1, M. Gompertz1, A.M. Valenzuela1, E. Tobar1, C.M. Romero1, O.P. Llanos1,
R.A. Cornejo1

1Hospital Clinico Universidad de Chile, Intensive Care Medicine, Santiago de Chile, Chile

INTRODUCTION. Burnout Syndrome (BOS) is typified in three dimensions: emotional
exhaustion (EE), depersonalization (DP) and the lack of personal achievement (PA). It is a
frequent psychopathological syndrome in medical and nursery personal with a prolonged
occupational stress.

OBJECTIVES. Objectives for this study were to determinate the frequency and the risk
factors associated with BOS. Secondarily, we searched several variables as civil status, age,
sex, work seniority as potential risk factors.

METHODS. Inclusion criteria were to work in Critical Care Unit (CCU) the Hospital Clı́nico
Universidad de Chile (HCUCH). This unit included 2 subunits: intensive care unit (ICU),
middle care unit (MCU). The MBI� Instrument was applied between April to July of 2009.
All staff of CCU were asked to response the instrument. As previously reported, BOS was
defined with high EE, high DP and low PA. Risk of BOS was anything of the three
dimensions positive for BOS. We gave information on specifics objectives and the schedule of
a future intervention programme. For analysis, comparisons were made based on student t
test, Chi-square test with Yates corrections or Fisher exact test as corresponded. For all tests
we used confidence interval 95% with p \ 0.05.

RESULTS. A total of 111 MBI� tests that included all sub-units in CCU. This is a 56% of all
personal working in the CCU. BOS was found in 8.26% of cases. Women (75%), unmarried
(75%), with an average of age 31.9 years old. (23–47 years old) and with a work seniority
younger than 5 years (50%). EE is high (31.5%), for nurse and paramedical personals. DP was
22.5 and 31.5% to middle level, for nurse and medical doctor, and low PA in 34% for
paramedical personal, with longer work seniority (more than 10 years). Risk factors were
female gender, unmarried status, childless, middle aged (23–47 years old) and recent start in
the job (stay younger than 5 years).

CONCLUSIONS. BOS incidence in our CCU was within previous observations in Critical
Care Unit (8.26%). BOS was most frequently observed in unmarried people, without children
in general. It is important to note that AE presentation was high (24.8%), as well as deper-
sonalization (13.2%). Personal achievement was lower around a quarter of the sample. The
incidence of BOS risk in our CCU was 47.9%.
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BURNOUT SYNDROME AND QUALITY OF LIFE IN INTENSIVISTS

D.D.S. Barros1, C. Lopes Nascimento Sobrinho1, J.M. de Souza Teles1, M.O. Stafa Tironi1,
E. de Souza Marques1, M. Vieira Silva1, J.A. de Souza1, R. Cunha Sales Laudano1

1Universidade Estadual de Feira de Santana, Saúde, Feira de Santana, Brazil

INTRODUCTION. Burnout is a prolonged response to chronic emotional and interpersonal
stressors on the job, and is defined by three dimensions: exhaustion, cynism (depersonal-
ization), and inefficacy. ICU physicians are exposed to several stress factors and are
particularly predisposed to this syndrome.

OBJECTIVE. To describe the prevalence of burnout syndrome among intensivists and its
relation to their quality of life.

METHODS. An epidemiological cross-sectional survey conducted to evaluate all adult ICU
physicians in Salvador, BA (Brazil), from October to December 2006. The quality of life and
burnout syndrome were evaluated respectively by the WHOQOL-Bref instrument and the
Maslach Burnout Inventory (MBI). Burnout was classified into low, moderate and high levels
for the three studied dimensions, according the MBI classification, and it was defined by the
presence of a high level in at least one dimension. The quality of life was evaluated in four
domains: physical, psychological, social relationships and environment, graduated from 0 to
100, with higher scores denoting higher quality-of-life.

RESULTS. 297 intensivists were enrolled (88.4% of the eligible population). The mean age
was 34.2 ± 6.9 years and 71.7% were male. The mean time since graduation was
10.0 ± 6.7 years. Burnout syndrome was observed in 63.3% (n = 188) of intensivists. A high
burnout level was observed in 7.4, 22.2 and 33.7%, for three, two and one dimensions,
respectively. Moderate to high levels of exhaustion, depersonalization and inefficacy were
found in 79.9, 51.0 and 54.8%, respectively. The mean score found in the four domains of
quality of life were: physical, 68.0 ± 15.6; psychological, 64.5 ± 14.5; social relationships,
62.0 ± 19.6; environment, 60.0 ± 13.7. Intensivists with burnout syndrome had lower mean
scores of quality of life in the physical (75.8 ± 13.8 vs. 63.5 ± 14.7), psychological
(72.3 ± 11.3 vs. 59.9 ± 14.0), social relationships (70.6 ± 16.9 vs. 57.0 ± 19.4) and envi-
ronment (66.4 ± 12.7 vs. 56.3 ± 12.8) domains (P \ 0.001).

CONCLUSION. Intensivists presented high prevalence of burnout syndrome, which was
related to lower quality of life. These data indicate that strategies must be discussed to prevent
this syndrome in this population.

1232
USING NURSING ACTIVITY SCORES (NAS) TO ASSESS NURSING WORKLOAD
ON MEDIUM CARE (MC) UNITS

E.K. Armstrong1, M.W. Heymans2, A.R.J. Girbes1, J.J. Spijkstra1

1VU University Medical Centre, Department of Intensive Care, Amsterdam, The Netherlands,
2VU University Medical Centre, Clinical Epidemiology and Biostatistics, Amsterdam, The
Netherlands

INTRODUCTION. Medium Care Units lack a validated instrument for assessing nursing
workload. In order to target nursing resources effectively and efficiently, it is necessary to
determine the average nursing care workload, per patient, per 8 h shift. Once an accurate
workload measurement has been calculated, it is then possible to plan in the correct number of
FTE’s (full time equivalent) MC nurses, to achieve the optimum levels of nursing staff. NAS
(Miranda et al. [1]) has been successfully used to measure nursing workload on an Intensive
Care Unit over a 24-h period. In contrast to Intensive Care, the nursing care workload on MC
is not evenly spread over a twenty four period, but tends to vary between shifts.

OBJECTIVES. The aims of this pilot study were (1) To assess the fitness of NAS as an
accurate reflection of nursing workload on an MC unit. (2) To determine the nursing work
load, per patient, per 8 h shift.

METHODS. Prior to the commencement of the study all thirty one nurses taking part
received instruction in the content and registration of NAS. At the end of each 8 h shift, each
nurse retrospectively scored their patient(s) using NAS. This consists of a check list con-
taining twenty three items giving a possible score between 0 and 177, where 177 equates to
1.77 Full Time Equivalent (FTE) Intensive Care nurse. The NAS were entered in to a database
and the average scores, per patient, per shift were calculated. Three hundred patients were
retrospectively scored over a 2-month period in October and November 2009. Not all patients
were scored on all three shifts as some patients had been transferred out of the unit before
shift end. In addition any incorrectly completed forms were discarded and excluded from the
study.

RESULTS.

NAS SCORES
Shift Day Evening Night

Number of patients scored 269 214 247
Average NAS score per patient 43.5 43.9 36.4

The NAS did not significantly differ between day and evening shift (43.9 VS 43.5 NS).
However on the night shift it was considerably lower (43.9 [ 33.6, p \ 0.0 5) and
(43.5 [ 33.6, p \ 0.05). The evening shift has one less FTE Medium Care nurse, though the
NAS scores did not differ between the two. This finding supports accounts from nurses
working on the evening shift reporting that they are understaffed.

CONCLUSIONS. NAS can be used to determine the nursing care workload, per 8 h shift, on
a Medium Care Unit. It offers an acceptable, accurate measuring tool enabling nursing staff
levels to be adjusted in accordance with the needs of patients.

REFERENCE(S). Reis Miranda D, Nap R, de Rijk A et al. Nursing Activities Score. Crit
Care Med 2003; 31: 374–382
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DOCTORS’ ALERTNESS DURING NIGHT: NOCTURNAL ATTENTIONAL
PERFORMANCE (NAP) PILOT STUDY

W.M.I. de Boon1, K.W. ter Horst1, E.C. Boerma2, G.M. Balestra3

1Academic Medical Center at the University of Amsterdam, Amsterdam, The Netherlands,
2Medical Center Leeuwarden, Leeuwarden, The Netherlands, 3University Hospital Basel,
Basel, Switzerland

INTRODUCTION. Medical errors occur more frequently during the night [1]. At the same
time sustained attention deteriorates [2].

OBJECTIVE. To explore attentional performance of doctors on a short-time test during day
and night shift as contributing cause of medical errors.

METHODS. This multicenter pilot study included 14 doctors working at (pediatric) intensive
care units (ICU). Subjects were randomly assigned to two groups: one was first tested during
day, then during night, while the other was tested in reverse order. The d2 Test of Attention [3]
was used to assess attentional performance. Total performance (Tn-F) score, standardized for
age and level of education, was used to express attentional performance. Subjective, 1-to-10
scores were gathered in two questionnaires.

RESULTS. Figure 1 displays standardized total performance scores of 14 doctors. Measured
attentional performance showed high intra- and interpersonal variability and did not differ
between both shifts (p [ 0.9). In contrast, doctors expected alertness to be decreased
(7.5 ± 1.7 and 6.1 ± 1.7 (mean ± SD) on subjective 1-to-10 scale during day and night
shifts, respectively; p \ 0.02) and the chance of making errors to increase (from 3.3 ± 1.7 to
6.2 ± 1.3 (mean ± SD); p \ 0.01) during night shifts.

Figure 1

CONCLUSIONS. Physicians working at ICU are aware of the risk of making errors during night
shifts. However, we showed that doctors perform equally during night and daytime when con-
fronted with a short-time challenging task. Consequently, a discrepancy between measured
attentional performance and expected alertness was observed. These results suggest nocturnal
alertness might be comparable to daytime during short-lasting tasks that elicit a high level of stress
and motivation (e.g. testing, medical emergency). Further research is needed to elucidate if long-
lasting (routine) tasks reflect decreased sustained attention and contribute to medical errors.

REFERENCE(S). 1. Shojania KG, Duncan BW, McDonald KM, Wachter RM, Markowitz
AJ (2001) Making health care safer: a critical analysis of patient safety practices. Evid Rep
Technol Assess 43:529–533
2. Valdez P, Ramirez C, Gracia A, Talamantes J, Cortez J (2010) Circadian and homeostatic

variation in sustained attention. Chronobiol Int 27:393–416
3. Brickenkamp R, Merten T, Hänsgen KD (2006) d2 Test of Attention. Retrieved from

http://www.unifr.ch/ztd/HTS/inftest/WEB-Informationssystem/en/4en001/ab32207d
19534fa3acbc806c7e57d7ef/hb.htm
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WORK AND HEALTH CONDITIONS OF THE INTENSIVE CARE UNIT PHYSI-
CIANS IN SALVADOR, BRAZIL

C.L. Nascimento Sobrinho1, D. de Souza Barros1, M. Oliveira Staffa Tironi1, J.M. de Souza
Teles1, E. de Souza Marques1, R. Cunha Souza Laudano1, M. Vieira Silva1, J.A. da Costa1

1Universidade Estadual de Feira de Santana, Saúde, Feira de Santana, Brazil

INTRODUCTION. Burnout syndrome is a response to prolonged occupational stress that
involves three main dimensions: emotional exhaustion, depersonalization, and reduced per-
sonal accomplishment.

OBJECTIVES. The aim of this study was to describe the prevalence of burnout syndrome,
socio-demographic characteristics, and working conditions among intensive care physicians
in the city of Salvador, Bahia State, Brazil.

METHODS. A cross sectional study investigated of 333 Intensive Care Unit Physicians.
Information about doctors’ physical health, mental health (evaluation of Burnout syndrome
through Maslach Burnout Inventory/MBI), living habits and work conditions was collected in
an individual, self-reported, mailed questionnaire.

RESULTS. We studied 297 physicians, the majority of whom were male (70%). Mean age
and time since graduation were 34.2 and 9 years, respectively. High levels of emotional
exhaustion, depersonalization, and reduced personal accomplishment were found in 47.5,
24.6, and 28.3%, respectively. Prevalence of burnout syndrome, defined as a high score in at
least one dimension, was 63.3%, while prevalence was 7.4% for all three dimensions. In
conclusion, burnout syndrome was common in this sample of ICU physicians.

CONCLUSION. The prevalence of burnout syndrome high level. The observed work and health
conditions point out the need of deep changes in the Intensive Care Unit Physicians work
organization.
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COMPLIANCE TO VAP BUNDLES IN A MULTI SPECIALTY ICU-CAN WE
ACHIEVE ZERO VAP?

S. Dewan1

1Fortis Escorts Hospital and Research Center, Critical Care Medicine, Gurgaon, India

INTRODUCTION. VAP is the leading cause of death amongst HAI. Hospital mortality of
ventilated patients who develop VAP is 46% compared to 32% for ventilated patients who do
not develop VAP. VAP prolongs number of ventilator days, ICU stay, and length of hospital
stay. The Ventilator Bundle is a series of interventions that, when implemented together, will
achieve significantly better outcomes than when implemented individually. Key components
are:�Elevation of the Head of the Bed, Daily, Sedation Vacations, Readiness to extubate
assessment, Peptic Ulcer Disease ProphylaxiS, DVTProphylaxis

OBJECTIVES. (1) To apply VAP bundles and understand its compliance among nursing
staff. To try to achieve a 95% compliance in individual component. (2) Whether increasing
compliance leads to decrease in VAP. (3) Is it possible to achieve zero VAP?

METHODS. The study had three phases: (1) Observation phase (January–June 2009) We just
observed the incidence of VAP without any application of bundles. (2) Intervention phase
(July–September 2009). A lot of effort was done to educate nurse about VAP bundles and its
components. The intervention included: (a) Creation of worksheet containing VAP bundle
elements and nurse were educate how to fill it. (b) Certificate course were run to educate nurse
about the VAP bundle and its benefits. (c) Weekly discussion with nursing in charge and
clinical instructors to understand compliance to bundle and problems. (d) Random inspection
checks o understand compliance. (e) Orientation class for new joinees by physician intensi-
vist. (f) In service education of vap bundle by clinical instructors. (3) Study phase (October
2009–March 20110). (a) We calculated the overall compliance to bundle and its individual
components. (b) We calculated the vap incidence after bundle application. (c) Could we
achieve zero vap?

RESULTS. A) (1) Observation phase: The incidence of vap was extremely high in our ICU.
It was 11.0 per 1000 ventilator days. (2) Intervention phase: we could decrease the incidence
of vap to 8.8 per 1,000 ventilator days. (3) Study phase: We could achieve zero vap. (4) We
could achieve 100% compliance to 3 components of bundle viz: head of bed elevation, stress
ulcer and DVT prophylaxias. (5) In the study phase we improved upon 2 other components of
bundle i.e. sedation vacation and readiness to extubate to 56.5 and 63.8% respectively. (6)
Overall improvement in the bundle compliance may have lead to zero vap

CONCLUSIONS. (1) 95% compliance in individual components is achievable although we
could obtain only in 3 components. (2) Increase in compliance leads to decrease in vap
incidence. (3) Zero vap is achievable

REFERENCE(S). 1. Ibrahim EH, et al. The occurrence of ventilator-associated pneumonia
in a community hospital: Risk factors and clinical outcomes. Chest. 2001 Aug;120(2):
555–561.
2. Tablan OC, et al. Guidelines for preventing health care-associated pneumonia, 2003:
Recommendations of CDC and the Healthcare Infection Control Practices Advisory Com-
mittee. MMWR Recomm Rep. 2004 Mar 26;53(RR-3):1–36.
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PHYSICIANS’ OPINION ABOUT COMPETENCIES OF THE TRIAGE NURSE IN
HUNGARIAN EMERGENCY DEPARTMENTS

G. Nagy1, N. Fuller2, J. Marton-Simora1, K. Deutsch1, J. Betlehem1

1University of Pecs, Faculty of Health Sciences, Department of Emergency Care, Pecs,
Hungary, 2University of Pecs Faculty of Health Sciences, Department of Nursing Science,
Pecs, Hungary

BACKGROUND. The structure of the Hungarian Emergency Care has changed in the last
decade, new positions and staffs appeared in Emergency Departments (ED). The exact
competency of these new positions was not determined; therefore there were no standard
competencies in every hospital especially for triage nurses. There is no special training for
triage nurses in Hungary.

AIMS. Our goal was to assess the physician’s opinion about potential competencies of a
triage nurse.

METHODS. A representative cross sectional study design was applied with self-fill-in
questionnaire about physician’s attitude related to skills of triage nurses. The questionnaires
were distributed between September and November 2007 in 24 (out of 31) EDs. In this survey
159 physicians’ questionnaires were processed. Chi-square and Student-t test was used for
comparison of variables. P values less than 0.05 were considered statistically significant.

RESULTS. 79.2% of physician would support the special training of triage nurse. 55.3% of
physician suggests that the nurses use the patient’s physical examination regularly in EDs.
The full time (FT) emergency physician significantly would reduce the basic competencies of
nursing (e.g. dressing, feeding of patient, P = 0.008, and P \ 0.001, respectively) than part-
time (PT) emergency physicians. Significantly greater part of the FT physician would widen
the competency of triage nurses in the field of physical examination of nervous system
(P \ 0.001) and cardiovascular system (p = 0.005) than the PT physician.

CONCLUSION. Hungarian emergency physician would widen the competency of triage
nurse, but only half of physician would like to that nurses apply physical patient examination
in practice. The full time physician would give more competencies for triage nurse than part
time ones, but the final field of competency will be depended on other factors.

REFERENCE(S).1. Charters S, Knight S, Currie J, Davies-Gray M, Ainsworth-Smith M,
Smith S, Crouch R. Learning from the past to inform the future–a survey of consultant nurses
in emergency care. Accid Emerg Nurs. 2005 Jul;13(3):186–93.
2. Proehl JA. Assessing emergency nursing competence. Nurs Clin North Am. 2002

Mar;37(1):97–110.
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POSTTRAUMATIC STRESS DISORDER (PTSD) AMONG HUNGARIAN AMBU-
LANCE WORKERS

J. Marton-Simora1, O. Gyerman1, C. Illes1, K. Illes1, E. Pek1, G. Nagy1, K. Deutsch1,
J. Betlehem1

1University of Pecs, Faculty of Health Sciences, Department of Emergency Care, Pecs,
Hungary

INTRODUCTION. Posttraumatic Stress Disease (PTSD) is a physical and psychological
condition caused by chronic or acute stress. There are no previous extensive studies about
PTSD among Hungarian paramedics and other ambulance service staff.

AIM. The aim of this study was to measure the level of PTSD among Hungarian ambulance
workers, and explore factors which can influence it.

SAMPLE AND METHODS. 411 Hungarian ambulance workers were involved to this cross-
sectional study (147 ambulance drivers, 173 ambulance nurses, and 91 ambulance team
leaders: medical doctors and ambulance officers). Self filling questionnaire were used for data
collection, including Briere’s Trauma Symptom Checklist, and socio-demographic questions.
Chi square test, independent T test and variance analysis were used for comparison of
variables.

RESULTS. The average PTSD-points of ambulance workers was 20. There was significant
association between level of PTSD and gender: women’s average 23, men’s average 18
PTSD-points (p = 0.049). There were no correlations between level of PTSD and type of
settlement, location of ambulance station and level of education. Those who would need
psychological support (p = 0.01), and those who had psychologically traumatic experiences
in the last 2 years have significantly higher PTSD-points (p = 0.01).

CONCLUSIONS. Hungarian ambulance workers are exposed with many effects which can
lead PTSD. Professional psychological support is needed in order to cope with PTSD
successfully.

REFERENCE(S). 1. A. Jonsson, K. Segesten, B. Mattson (2003) Post-traumatic stress
among Swedish ambulance personel. Emerg. Med. J., 20, p 79–84

2. Bennett P., Williams Y., Page N., Hood K., Woollard M (2004) Levels of mental health
problems among UK emergency ambulance workers. Emerg Med J., 21(2) p 235–6

3. Berger W., Figueira I., Maurat AM., Bucassio EP., Vieira I., Jardim SR., Coutinho ES.,
Mari JJ., Mendlowicz MV. (2007) Partial and full PTSD in Brazilian ambulance workers:
prevalence and impact on health and on quality of life. J Trauma Stress 20(4) p 637–42

4. David A., Alexander and Susan Klein (2001) Ambulance personnel and critical incidents
Impact of accident and emergency work on mental health and emotional well being.
British Journal of psychiatry 178, p 76–81
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HAND HYGIENE PRACTICES IN AN INDIAN ICU

N. Jaggi1, J. Katariya2, R.K. Mani3, E. Narayan4

1Artemis Health Institute, Director, Laboratories, Gurgaon, India, 2Artemis Health Institute,
Director, Anaesthesiology, Gurgaon, India, 3Artemis Health Institute, Director, Critical Care,
Pulmonology and Sleep Medicine, Gurgaon, India, 4Artemis Health Institute, Nursing, Gur-
gaon, India

INTRODUCTION. Healthcare-associated infections (HCAI) are estimated to affect 1.4
million people worldwide, causing longer hospital stay, increasing hospital costs and excess
mortality [1]. Hand hygiene represents the single most effective way to prevent healthcare-
associated infections. Compliance with hand hygiene amongst healthcare workers (HCW) has
been demonstrated to be quite low at 40% [2].

OBJECTIVES. To quantify the degree of compliance to hand hygiene norms in the ICU and
to assess the short term success of strategies to improve hand hygiene compliance.

SETTING. 34 bedded Medical-Surgical ICU in a Tertiary care centre.

DESIGN. Prospective observational.

METHOD. Unobtrusive observer (single person). Observed over sessions of 1 h. The
compliance was calculated as :Number of times the staff performed hand hygiene/Number of
hand hygiene opportunities. The number of hand hygiene opportunities was based on the
WHO tools [3]: before touching a patient, before clean/aseptic procedures, after body fluid
exposure risk, after touching a patient and after touching patient surroundings.

RESULTS. See TABLES:

HAND HYGIENE COMPLIANCE RATES
Health care staff Observations

(compliance %) Jan
Observations
(compliance %) Feb

Observations
(compliance %) March

Doctors 30 (25) 15 (45) 10 (30)
Nurses 34 (68) 30 (56) 40 (79)

PATIENT DATA
January February March

Total admissions 240 206 218
Patient-days 832 724 621
APACHE IV (Mean) 75.7 76.39 77.22
Mortality % 13.75 13.59 13.76

CONCLUSIONS. The overall compliance was unsatisfactory but nurses fared better than
doctors. The compliance improved in the third month after introducing supervision programs
in the second month

REFERENCE(S). 1. Magiorakos AP, Lyytikäinen O. National Hand Hygiene Campaigns In
Europe, 2000–2009, Eurosurveillance, Volume 14, Issue 17, 30 April 2009
2. Pittet D, Simon A, Hugonnet S, Pessoa-Silva CL, Sauvan V, Perneger TV. Hand hygiene

among physicians: performance, beliefs, and perceptions. Ann Intern Med.
2004;141(1):1–8.

3. WHO Hand Hygiene Tools from WHO Web Site
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EVALUATION OF TRAINING IN CAM-ICU AND RASS SCORING BY CRITICAL
CARE NURSING STAFF FOR THE ASSESSMENT OF BRAIN DYSFUNCTION IN ICU

J.W. Ward1, J. Hails1, S.L. Diamond1, J. Hyde1, R. Blanco1, M. Jones1, D. Kingston1, B. Wilson1,
A.J. Varley1, J. Preller1

1John Farman Intensive Care Unit, Addenbrookes Hospital, Cambridge, UK

INTRODUCTION. ICU delirium represents a form of brain dysfunction that in many cohorts has been diagnosed
in 60–85% of patients receiving mechanical ventilation. Delirium is a common but complex clinical syndrome
characterized by disturbed consciousness, cognitive function or perception, which has an acute onset and fluctuating
course and is associated with poor outcomes. And yet, it can be diagnosed and treated. In the UK, reporting of
delirium is generally considered to be poor. In light of updated NICE guidelines on delirium due out this year,
specialist clinical assessment will soon become gold standard as a means of diagnosing and reducing the prevalence
of this condition in the ICU setting. NICE recommends that CAM-ICU (Confusion Assessment Method) be used by
healthcare professionals who are trained and competent in the diagnosis of delirium. On our 16-bed unit, we are
currently implementing CAM-ICU assessments to be performed twice daily (at the commencement of each nursing
shift) as well as RASS (Richmond Agitation and Sedation Scale) scoring on an hourly basis for all patients.

OBJECTIVES. To implement training of all our ICU nursing staff in the use of CAM-ICU and RASS scoring.
To periodically validate and reinforce earlier training, so as to improve assessment and reporting of delirium.

METHODS. Our ‘Delirium Group’ comprising both nursing and medical staff, taught CAM-ICU and RASS to 48
staff members using multimedia presentations in small groups and/or individual teaching sessions over 6 weeks.
ScoringofCAM-ICUandRASSwassubsequentlyauditedon3occasionspost training.Discrepancies werediscussed
and post-audit retraining provided where necessary.

RESULTS. The following audit and validation data were generated on our unit as documented in Table 1.
No statistical analysis was undertaken. We anticipate focusing on the challenges encountered and strategies
used in managing this change in our ICU practice.

TABLE 1 AUDIT AND VALIDATION DATA
Outcome measured Audit 1 (March 11) Audit 2 (March 22) Audit 3 (April 22)

Hourly RASS score achieved 82% 82% 91%
Twice daily CAM-ICU scoring

achieved
66% 65% 66%

Inaccurate CAM-ICU scoring 11% 12% 0%
CAM-ICU not undertaken 34% 23% 0%

CONCLUSIONS. This early appraisal suggests an improvement in the uptake and quality of delirium
assessment and reporting undertaken by staff in ICU. It also highlights the need for continual education and
training to maintain standards of assessment of delirium.

REFERENCE(S). 1. Pun, B.T. and Ely, E.W. (2007) ‘The importance of diagnosing and managing ICU
delirium’ Chest. 132: 624–636.

2. ‘Delirium: diagnosis, prevention and management’ NICE (National Institute for Clinical Excellence)
guideline DRAFT (November 2009). UK Department of Health.
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QUALITATIVE ANALYSIS
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1Hospital Clı́nico Universitario, ICU, Zaragoza, Spain, 2Hospital Clı́nico Universitario, Medicina Pre-
ventiva, Zaragoza, Spain

INTRODUCTION. The resistance to change is produced not only by a simple cause-effect relationship,
but by different factors relationship. We have studied some of these main factors explaining the barriers to
provide the optimal health care.

OBJECTIVES. Detection of ‘‘resistances to change’’ before starting a ‘‘Patient Safety Program’’ in a
Intensive Unit Care.

METHODS. The factors causing resistance to change based on multisource data. Qualitative technical
methods were used: brainstorming and focal groups. The data collection elaboration was created by the
collaboration of ICU Nurse, Quality Department Nurse and external reviewers. Finally, the main factors
were classified in different categories. Each category was scored by 1 to 5 according to gravity and
prevention possibility. Finally, priority was given to more serious and easier prevention problems.

RESULTS. The most serious problems for ICU professional was the historical factors. The easier solution
problems were ‘‘the lack of information’’ and all evaluators were agree with it. We arranged the factors in
order to the next classification (Tables 1 and 2).

TABLE 1
ICU medical doctor ICU nurse Nurse of Quality Unit External Safety Expert

Gravity Prevention

possibility

Gravity Prevention

possibility

Gravity Prevention

possibility

Gravity Prevention

possibility

Fear to the unknown things 4 5 2 2 2 3 2 2
Lack of information 4.3 2.3 5 1 4 2.7 3 3.7
Historical factors 5 5 5 5 3.3 2.6 3 2.3
Threats to the status quo 4.3 5 5 5 3.3 2.6 3 5
Threats to the payment 1 1 1 1 1 1 2 2
Low organisational confidence 5 5 4.3 4.6 3.3 3.7 3 4
Fear to the failure required 1.2 1.4 3.6 3.5 3.5 2 3 3

TABLE 2
ICU

medical

doctor

ICU medi-

cal doctor

ICU

nurse

ICU nurse Nurse

of

Quality

Unit

Nurse of

Quality

Unit

External

Safety

Expert

External

Safety

Expert

Gravity Prevention

Possibility

Gravity Prevention

Possibility

Gravity Prevention

Possibility

Gravity Prevention

Possibility

Resistance to new experimental
things

1.3 2.5 2.1 2.5 4 2 3.4 4.6

Low organisational flexibility Rise of
the task work Decrease in the
work responsibilities Dread to
not being able to learn new
skills required

4.3 4.6 4.6 5 3.6 3.3 3.5 3.5

Rise of the task work 2.3 3.6 4.6 3.6 3 2 3.5 5
Decrease in the work responsibilities 1 1 2.3 2.3 4 4 3 4
Dread to not being able to learn new

skills required
1.2 1 2 2.3 3 2 3 4

DISCUSSION. All investigators were agreed with the low importance of problems with payments and low
prevention probability of low organisational flexibility, so they were agreed on not to work about them.

The ICU professionals were more pessimistic and have lower confidence in prevention possibilities but
they showed more confidence about the capacity to learn new skills. They weren’t worried about resistance
to do experimental things. Probably, historic factors play an important role in this pessimistic attitude. On
the other side, Quality and Safety Experts have more experience in prevention programs and they put all
their trust in its. After doing the analysis, we chose the ‘‘lack of information problem’’ to plan prevention
activities. We consider it is a serious and real problem but at the same time, easy of prevent.
CONCLUSIONS. The implementation of the Patient Safety Program in the ICU means a real cultural
change. The priority analysis could help to plan strategies in order to avoid the program failure.

Safety and safety attitudes: 1241–1254
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IMPACT OF ADMISSION TIME ON MORTALITY IN AN INDIAN INTENSIVE
CARE UNIT WITH ROUND-THE-CLOCK INTENSIVIST COVERAGE

Y. Javeri1, D. Juneja1, O. Singh1, R. Pandey1, S. Saxena1, D. Makkar1, B. Bhushan1, A. Kumar1

1Max Super Speciality Hospital, Critical Care Medicine, New Delhi, India

INTRODUCTION. High mortality in patients admitted during off hours has been attributed to inadequate
staff levels, but only a few studies have assessed the impact of 24-h intensivist coverage on intensive care
unit (ICU) mortality.

OBJECTIVES. To assess the influence of time of admission on mortality for non-elective patients
admitted to ICU with 24 h in-house intensivist coverage.

METHODS. Retrospective study analyzing data from for all admissions in a medical ICU during a
15 months period. Patients were divided into two groups according to time of admission: regular hours
(Monday–Saturday 9 a.m.–5 p.m.) and off hours (Monday–Saturday 5 p.m.–9 a.m., Sunday). Patients were
compared with regard to demographics, severity of disease, ICU course and outcome. Primary outcome
measure was ICU mortality.

RESULTS. Out of 653 admissions, 262 (40.12%) patients were admitted in regular hours and 391
(59.88%) during off hours. There was no significant difference in age (p = 0.07), sex (p = 0.434), baseline
severity of illness (p = 0.272), need for organ support, days on mechanical ventilation (p = 0.181) and
length of ICU stay (p = 0.065). ICU mortality was 14.9% and 16.4% in patients admitted in regular and
off-hours, respectively (p = 0.689). Relative risk of death for admission in after-hours was 1.018 (95% CI;
0.952–1.088), with odds ratio of dying being 1.119 (95% CI; 0.726–1.726).

COMPARISON BETWEEN REGULAR AND OFF-HOUR ADMISSIONS
Parameter of interest Regular hours

(n = 262)
Off-hours
(n = 391)

p value

Mean age, years ± SD 60.08 ± 19.5 57.4 ± 17.9 0.070
Sex, males (%) 157 (59.9) 221 (56.5) 0.434
Mean APACHE II score ± SD 14.07 ± 8.3 14.84 ± 9 0.274
Need for mechanical ventilation (%) 69 (26.3) 104 (26.6) 1.000
Days on mechanical ventilation ± SD 5.13 ± 6.1 4.03 ± 4.4 0.181
Need for renal support (%) 31 (11.8) 61 (15.6) 0.214
Need for inotropic support (%) 59 (22.5) 106 (27.1) 0.218
Mean ICU stay, days ± SD 5.44 ± 5.8 4.65 ± 5.1 0.065
ICU mortality (%) 39 (14.9) 64 (16.4) 0.689

CONCLUSIONS. Full time intensivist coverage ensures continuity of care. Hence, off hours admissions
are not associated with any increased mortality. These observations could have important clinical and
organizational consequences. Based on the findings of this study, we suggest that, wherever possible, full-
time intensivist cover should be available in ICU.

1242
MEDICAL PERSONNEL RECOGNITION OF THE MANAGEMENT OF CUFF OF
ARTIFICIAL AIRWAY

S.J. Kwon1, J.W. Son1, E.G. Choi1, M.J. Na1

1Konyang University Hospital, Daejeon, Republic of Korea

INTRODUCTION. After placing artificial airway, various complications associated tube placement had
been developed. The patient suffered from tracheal ulceration, tracheal stenosis and pneumonia, because
higher pressure of cuff balloon could compress tracheal wall and lower of it could develop aspiration from
oropharyngeal and stomach to lung.

OBJECTIVES. We concerned about whether medical personnel could recognize management of the cuff
of artificial airway or not.

METHODS. We asked to doctors and nurses working in intensive care unit of Konyang University
Hospital, Daejeon, Republic of Korea. We asked 12 questions with 18 contents of questionnaire that was
composed of methods of set initially, maintenance and appropriate pressure of cuff.

RESULTS. 96 of medical personnel replied to us. Most of them had worked in intensive care unit, so they
had placed of artificial airway. 86.4% of them used manometer to adjust the cuff. We could find that nurses
had more cognition compared to doctors for it (94 vs. 76%). Only 28.5% of doctors described pressure of
the cuff in medical record. 89 of medical personnel replied that they knew the appropriate range of cuff
pressure. 37% (32/89) of them replied that the range of cuff pressure was kept with 25–30 mmHg and 34%
(30/89) was 20–25 mmHg. 70% of nurses in the ICU knew that range of cuff pressure was 15–25 mmHg.
Most of them knew complications of high and low pressure of the cuff. 69.8% of medical personnel
monitored the cuff balloon during receiving mechanical ventilation and they used manometer to adjust it.
78% of nurses knew that the cuff should be adjusted continuously, but 58% of doctors did. Interval
measuring the cuff pressure was 38% of once a day, 38% of three times a day, 17% of more than four times
a day

CONCLUSIONS. Most of the medical personnel knew to keep appropriate cuff balloon to prevent various
complications of artificial airway. They had insufficient cognition about maintaining the cuff balloon and
appropriate level of cuff pressure. That was more prominent in doctors than nurses

REFERENCE(S).1. Rello J, Sonora R, Jubert P (1996) Pneumonia in intubated patients:
Role of respiratory airway care. Am J Respir Crit Care Med 154:111–115
2. John LS, Daniel EO, Thomas LP (1981) Complications and consequences of endotracheal intubation
and tracheotomy: A prospective study of 150 critically ill adult patients Am J Med 70:65–76
3. Pavlin EG, VaxNimwegan D, Hohnbeix TF (1975) Failure of a high-compliance low-pressure cuff to
prevent aspiration. Anesthesiology 42:216–219
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QUALITY OF INTERHOSPITAL TRANSPORT OF THE CRITICALLY ILL:
IMPACT OF A MOBILE INTENSIVE CARE UNIT WITH A SPECIALIZED
RETRIEVAL TEAM

J.S. Wiegersma1, J.M. Droogh1, J.G. Zijlstra1, J. Fokkema2, J.J.M. Ligtenberg1

1University Medical Center Groningen, Critical Care (ICV), Groningen, The Netherlands,
2Scheper Hospital Emmen, Intensive Care Unit, Emmen, The Netherlands

INTRODUCTION. Interhospital transfer is occasionally required as a consequence of limited
therapeutic options or because of a need for a higher intensity of medical care that cannot be given in
rural Intensive Care Units. Along with the potential benefit for the to be transferred patient, transport
may also lead to hemodynamic and pulmonary deterioration. In order to minimize additional risk of
interhospital transport of critically ill patients, a Mobile Intensive Care Unit with a specialized
retrieval team was established in our university hospital-based intensive care unit. From March
2009, transport of the critically ill patients in our adherence region are performed by MICU.

OBJECTIVES. In this prospective audit adverse events and patient stability during MICU
transfers were assessed and compared to our previous data on transfers performed by standard
ambulance [1].

METHODS. All transfers performed by MICU from March 2009 until December 2009 were
included. Data on fourteen vital variables were collected at the moment of departure, on arrival and
24 h after admission. Variables before and after transfer were compared using the Paired-Sample
test. Major deterioration was expressed as a variable beyond a predefined critical threshold and was
analyzed using the McNemar test and the Wilcoxon Signed Ranks test. Results were compared to
the data of our previous prospective study concerning interhospital transfer by ambulance.

RESULTS. 74 interhospital transfers over a 10-month period were evaluated. Systolic blood
pressure, glucose and haemoglobin were significantly different at arrival compared to departure,
although never significant values for major deterioration were reached. An increase of total
number of variables beyond threshold at arrival was found in 38% of patients, 32 percent exhibited
a decrease of one or more variables beyond threshold and thirty percent showed an equal number of
trespassed thresholds. There was no correlation between the patients status at arrival and the
duration of transfer or severity of disease. ICU mortality was 28%.

Compared to standard ambulance transfers of ICU patients performed in 2005, there were far
less adverse events: 12.5 vs. 34%, which in the current study were merely caused by technical
(and not medical) problems. Although mean APACHE II score was significantly higher,
patients transferred by MICU showed less deterioration in pulmonary parameters during
transfer than patients transferred by standard ambulance.

CONCLUSION. Transfer by MICU imposes less risk to critically ill patients compared to
transfer performed by standard ambulance and has therefore resulted in an improvement of
quality of interhospital transport of ICU patients.

REFERENCE(S). 1. Ligtenberg JJ, Arnold LG, Stienstra Y, van der Werf TS, Meertens JH,
Tulleken JE et al.: Quality of interhospital transport of critically ill patients: a prospective
audit. Crit Care 2005, 9: R446–R451
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CLINICAL DIAGNOSES AND AUTOPSY FINDINGS: DISCREPANCIES IN CRIT-
ICALLY ILL PATIENTS

E. Tejerina1, A. Esteban1, P. Fernández-Segoviano2, J.M. Rodrı́guez-Barbero2, F. Gordo3,

F. Frutos-Vivar1, J. Aramburu2, Á. Algaba4, Ó. Gonzalo-Salcedo5

1Hospital Universitario de Getafe, Intensive Care Unit, Getafe (Madrid), Spain, 2Hospital
Universitario de Getafe, Department of Pathology, Getafe (Madrid), Spain, 3Hospital del
Henares, Intensive Care Unit, Madrid, Spain, 4Hospital del Tajo, Intensive Care Unit, A-
ranjuez (Madrid), Spain, 5Hospital San José, Intensive Care Unit, Bogotá, Colombia

INTRODUCTION. Previous studies in adult intensive care units (ICUs) reported rates of
pre-mortem to post-mortem discrepancies ranging between 7 and 32% depending on the
population studied. And, most of them were retrospective studies, which included small
number of patients.

OBJECTIVES. To compare clinical and pathological diagnoses and to determine the types of
errors in a large and multidisciplinary ICU-patient population.

METHODS. We conducted a prospective study of all consecutive autopsies performed on
patients who died in the ICU of the Hospital Universitario de Getafe, Madrid, Spain, between
January 1982 and December 2007. The diagnostic errors were classified in two categories: class I
errors that were major misdiagnoses with direct impact on therapy, and class II diagnostic errors
which comprised major unexpected findings that probably would not have changed therapy.

RESULTS. Of 2,857 (18.1%) deaths during the study period, autopsies were performed in 866
patients (30.3%). Autopsy reports were finally available in 834 patients. Major missed diagnoses
were noted in 154 patients (18.5%). 63 patients (7.5%) had class I discrepancies, 43 relating to the
underlying primary disease, 16 relating to the cause of death, and 4 relating to both underlying
primary disease and cause of death. 95 patients (11.4%) had class II discrepancies, 48 relating to
the underlying primary disease, 45 relating to the cause of death, and 2 relating to both underlying
primary disease and cause of death. The most frequently missed diagnoses were pulmonary
embolism, pneumonia, invasive aspergillosis and endocarditis. The autopsy did not determine the
cause of death in 22 patients (2.6%). Our rate of diagnostic discrepancy remained relatively
constant over time. The median error rate was 8.5% [interquartile range (IR), 4.6–9.1%] for class I
errors and 13% [IR, 7.2–14.5%] for class II errors.

CONCLUSIONS. This study found significant discrepancies between clinical diagnoses before
death and post-mortem findings. This reinforces the importance of the post-mortem examination in
detecting otherwise unexpected diagnoses and improving the quality of care of critically ill patients.

REFERENCE(S). 1. Goldman L, Sayson R, Robbins S, et al: The value of autopsy in the
three medical eras. N Engl J Med 1983; 308: 1000–5

2. Fernández-Segoviano P, Lázaro A, Esteban A, Rubio JM, Iruretagoyena JR. Autopsy as
quality assurance in the intensive care unit. Crit Care Med 1988; 16: 683–85

3. Esteban A, Fernández-Segoviano P, Frutos-Vivar F, Aramburu JA, Nájera L, Ferguson
ND, Alı́a I, Gordo F, Rı́os F. Comparison of clinical criteria for the acute respiratory
distress syndrome with autopsy findings. Ann Intern Med 2004; 141: 440–445

4. Esteban A, Fernández-Segoviano P. The autopsy as a tool to monitor diagnostic error.
Intensive Care Med 1999; 25: 343–4

5. World Health Organization: International classification of diseases. Revision 1975.
Geneva, WHO, 1978
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UNPLANNED EXTUBATION AND REINTUBATION RATE IN ICU PATIENTS

A. Vakalos1, P. Tassioudis1, A. Amanatidou1

1Xanthi General Hospital, ICU, Xanthi, Greece

INTRODUCTION. Unplanned extubation is associated to a high risk of reintubation end
correlates with increased risk of nosocomial pneumonia. On the other hand, reintubation
significantly increases morbidity and mortality in critical ill patients, increasing the incidence
of ventilator associated pneumonia (VAP) rate and makes the airway management risky.

OBJECTIVES. The aim of our study was to test the rate of unplanned extubation as well as
the reintubation rate in our ICU, in order to evaluate the efficiency of our airway and weaning
time protocols.

METHODS. During a nearly 4 year’s period, 216 patients admitted to the ICU, mean age:
61.8 years, mean APACHE II score: 18.5, mean LOS: 13.5 days, with predicted and actual
mortality: 31.1 and 22.47% respectively. From these, 191 were intubated and included ret-
rospectively in our study. 109 patients were extubated, while the others either underwent
bedside percutaneous tracheostomy or died. We concerned that the number of days of
mechanical ventilation were about equal to the number of days of intubation. Reintubation
was defined as the need to reintubate during the first 48 h after extubation.

RESULTS. We recorded four episodes of unplanned extubation. Three of them caused by
malfunction of the tube due to secretions and airway obstruction and one of them was
undesired extubation caused by the patient himself. The total number of days of intubation
was 2,111, mean ± SD: 11.06 ± 11.87, min: 1, max: 51 days. Therefore the rate of
unplanned extubation was 1.897%, while the standard limit is below 15 %. The total number
of reintubations was 19, while the total number of scheduled extubations was 109. Therefore,
the reintubation rate was 17.43%, while the standard limit is below 12%.

CONCLUSIONS.The recorded rate of unplanned extubation was low in our ICU patients,
below the acceptable limit, assuming that our sedation and airway management policy is
effective. On the other hand, the recorded rate of reintubation was high in our study, above the
acceptable limit. Although a low rate of reintubation might indicate excessively long
mechanical ventilation times, this did not recorded to our study. Nevertheless, our data
suggest that we have to improve further our weaning time protocols, making the extubation
procedure safer, and avoiding risk factors for VAP.

REFERENCE(S). Spanish Society of intensive and Critical Care and Coronary Units
(SEMICYUC): Quality indicators in critically ill patients. http://www.calidad.semicyuc.
org/quality_indicators_SEMICYUC2006.pdf
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ARE ACADEMIC RANDOMISED CONTROLLED TRIALS (RCTS) SAFER? PRO-
TOCOL VIOLATION REPORTING IN RCTS PUBLISHED IN HIGH-IMPACT
JOURNALS

E.A. Sweetman1, G.S. Doig1

1Royal North Shore Hospital, Sydney, Australia

INTRODUCTION. Poor study conduct, leading to excessive protocol violations (PVs), may
result in false negative randomised controlled trials (RCT). PVs such as inappropriate
enrollment of patients with a contraindication to the study treatment may lead to excess harm
in the active intervention group [1] and failure to deliver the study intervention according to
the study protocol may underestimate true treatment efficacy [2]. Full reporting of PVs may
aid in the interpretation of RCT results however there are no published reviews on this topic
[3].

OBJECTIVES. To determine reporting rates for key types of PVs and to investigate study
characteristics that may be related to reporting.

METHODS. Eighty consecutive RCTs published in four major journals (NEJM, JAMA, BMJ
and The Lancet) were reviewed. Medline (http://www.PubMed.org) was searched to identify
eligible RCTs. Consecutive full text publications were retrieved until 80 RCTs were identified
(20 from each Journal). The search was conducted in April 2009.

RESULTS. The 80 included RCTs were identified from 101 consecutive publications.
Publications were excluded because they were subgroup or economic analyses of a previously
published RCT [6], not a RCT [5], not published in the target journal [4], systematic reviews
[2], or other reason [5]. Median trial size was 700 participants (range: 20 to 162,387). 13/80
(16%) of RCTs were single centre, 58/80 (72%) were Industry funded and 21/80 (26%)
reported negative findings. Overall 71/80 (89%) of RCTs reported some form of PV, these
included: 51/80 (63%) patient compliance; 40/80 (50%) discontinuation of study intervention
due to safety; 32/80 (40%) study intervention-related researcher error; 16/80 (20%) inap-
propriate enrollment and; 8/80 (10%) technical errors in randomisation. Multi-centre RCTs
may be more likely to report study intervention-related researcher errors (44% of multi-centre
trials vs. 15% of single centre trials, P = 0.06). Academic trials were less likely to report
discontinuation of study intervention due to patient safety (38% of Academic trials vs. 80% of
Industry trials, P = 0.002) and were less likely to report technical errors in randomization
(5% of Academic trials vs. 23% of Industry trials, P = 0.03).

CONCLUSIONS. Multi-centre trials are accepted to be organizationally complex. On-site
education may be required to reduce errors in study intervention delivery attributable to the
research team. It is possible the apparent excess harm attributable to Industry trials is a
reporting artifact however, if it is real, it must be addressed. Additional research is required to
investigate patient safety-related PVs and technical randomization errors, which may be lower
in Academic trials.

REFERENCE(S). 1. Macias WL et al: Crit Care Med 2004, 32:2385–91.
2. Sprung CL, Finch RG, Thijs LG, Glauser MP: Crit Care Med 1996, 24:1441–7.
3. Simpson F, Sweetman EA and Doig GS. Trials 2010 Feb 23;11:17.
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PATIENT SAFETY IN INTENSIVE CARE UNITS: THE ROLE OF NURSING
RELATED UNTOWARD OCCURRENCES

R. Daud-Gallotti1, K. Padilha2, L. Zambom3, C. Carvalho3, M. Park3, E. Santos3,

T. Vasconcelos4, E.N. Inoue4, A. Nagai4, F. Rodrigues4, A.P. Batista3, I.T. Velasco4

1Clinics Hospital, University of São Paulo School of Medicine, Internal Medicine, São Paulo,
Brazil, 2University of Sao Paulo, School of Nursing, São Paulo, Brazil, 3Clinics Hospital,
University of São Paulo School of Medicine, São Paulo, Brazil, 4University of São Paulo
School of Medicine, São Paulo, Brazil

INTRODUCTION. Patient Safety is an increasing research field, but few studies have
focused their attention on Intensive Care Units (ICUs). ICUs are high-risk environments
extremely vulnerable to adverse event (AE) occurrence.

OBJECTIVES. To determine the occurrence of adverse events and harmless incidents related to
nursing activities in ICUs, characterizing their nature and identifying AE potential risk factors.

METHODS. A prospective cohort was conducted in four ICUs of a 1100-bed academic,
tertiary-care urban hospital in Sao Paulo, Brazil, enrolling critical ill patients older than 15 years
from July to August 2009. Nursing Harmless incidents (N-INC) and nursing AE (N-AE) were
identified by daily monitoring of medical and nursing rounds and also by chart reviews. Demo-
graphic characteristics, clinical severity on admission (APACHE II-score), length of stay, and the
nursing team workload (Nursing Activities Score-NAS) were also recorded. The association with
the occurrence of AE was analyzed by multivariate logistic regression.

RESULTS. Among the 54 enrolled admissions, a total of 1298 nursing-care related untoward
occurrences were identified (mean ± standard-error: 24.04 ± 3.5 occurrences): 101 N-AE
affecting 29 admissions (53.4%) and 1197 N-INC involving 53 admissions (98%). The most
common N-INC were: failures in following the daily nursing prescription (559 incidents in 59%
admissions), errors in collecting and sending samples for testing (164 incidents in 68% admissions)
and failures in recording information in patient charts (145 incidents in 74% admissions).
Regarding N-AE, skin lesions including dermatitis and pressure ulcers predominated with 64
events in 27 admissions (50%). Nursing-staff worked overloaded in the studied ICUs; with NAS
mean scores of 63.76% ± 3.22. A prolonged length of stay ([3 days) and nursing working
overloaded (NAS[ 50%) remained as strong independent risk factors associated to the occur-
rence of N-AE, with adjusted OR of 21.84 and 18.63, respectively (p\ 0.05).

CONCLUSIONS. This study was essential to determine the incidence of N-INC and N-AE in
the sudied ICUs. The nursing staff worked highly overloaded. In this prospective cohort, we
identified that the N-INC were extremely frequent, corresponding to more than 90% of all
nursing-related failures, and affected 98% of the studied admissions. N-AE, also frequent,
affected more than 50% of admissions. The occurrence of at least one N-AE presents a strong
and significant association with nursing-workload and length of stay. This study shows the
importance of studying Patient Safety in specific settings like ICUs, disclosing its particu-
larities, in order to improve the quality in healthcare.

REFERENCE(S). Rothschild JM et al. Crit. Care Med., 2005;33:1694–1700. Garrouste-
Orgeas et al. Crit. Care Med. 2008; 36: 2041–4.

GRANT ACKNOWLEDGMENT. This study was sponsored by Fundação de Amparo a
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PATIENT SAFETY IN INTENSIVE CARE UNITS: WHAT SORT OF ADVERSE
EVENTS ARE RELATED TO PHYSICIAN’S ACTIVITIES?
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E.N. Inoue3, F.S.C. Rodrigues3, I.T. Velasco3

1Clinics Hospital, University of São Paulo School of Medicine, São Paulo, Brazil, 2University
of Sao Paulo, School of Nursing, São Paulo, Brazil, 3University of São Paulo, School of
Medicine, São Paulo, Brazil

INTRODUCTION. Intensive care units (ICUs) are complex settings with critically ill
patients, submitted to invasive care, involving a multidisciplinary team, requiring urgent high-
risk decision-making, taking place in an expensive structure with new technologies of
increasing complexity. All these conditions facilitate the occurrence of Adverse Events (AE).

OBJECTIVES. To determine the occurrence of harmless incidents and AE related to phy-
sician’s competences in ICUs, disclosing their potential risk factors.

METHODS. This study was conducted in 4 medical ICUs of a 1,100-bed academic tertiary
hospital in Sao Paulo (Brazil), enrolling critically ill adult-patients from July to August 2009.
Harmless incidents (MD-INC) and AE(MD-AE) related to physician activities were identified
by daily monitoring of medical and nursing rounds and by chart reviews. Demographic
characteristics, APACHE II-scores, Charlson-Comorbidity Index, and length of stay were also
recorded. The association with the occurrence of MD-AE was analyzed by multivariate
logistic regression.

RESULTS. Fifty out of 54 enrolled admissions suffered at least one physician related
untoward event, with a total of 415 occurrences. Physician related problems were only sur-
passed by the nursing related category. More than a quarter of the identified occurrences were
actually MD-AE (108 events) affecting 24 admissions (44%). Hypoglycemia not related to
insulin administration was the most important detected MD-AE, with 49 episodes in 18
admissions. The next most frequent MD-AE were the injuries related to medical procedures
like central line catheters, mechanical ventilation and intubation: 31 events in 19 admissions.
Metabolic changes and cardio-respiratory instability were the most important MD-AE related
damages. As much as 307 MD-INC were identified Problems related to recording necessary
information in medical charts and those regarding daily monitoring (like not asking indicated
tests or performing incomplete clinical evaluation) were the most frequent MD-INC, with 183
and 100 incidents respectively. A strong and significant association with the occurrence of at
least one MD-AE was identified regarding length of stay [3 days and Apache scores [13
points, with adjusted OR estimates of 5.77 and 3.20, respectively (p \ 0.05).

CONCLUSIONS. This prospective study was essential to identify the proportion of our ICU
admissions affected by MD-INC and MD-AE, disclosing their nature. Our MD-AE rates,
affecting more than 40% of admissions, were higher than those described in prior general
studies, including not only ICUs. Among the detected MD-AE, hypoglycemic episodes not
related to insulin administration predominated, indicating important deficiencies regarding
nutritional support. Severity on admission and length of stay were important risk factors for
the occurrence of at least one MD-AE.

REFERENCE(S). Boyle, D et al Crit. Care Med., 2006;34:1532–7.

GRANT ACKNOWLEDGMENT. This study was sponsored by FAPESP.
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INCIDENT REPORTING SYSTEM: COMPARISON BETWEEN STAFF
AND EXTERNAL OBSERVER

E. Biagioni1, S. Radighieri1, S. Iori1, M. Girardis1

1Azienda Ospedaliera Universitaria di Modena, Modena, Italy

INTRODUCTION. A systematic measurement and analysis of unintended events (UE) have
been recommended for patient safety and improvement of quality of care in critically ill
patients. However, a spontaneous reporting system may be inefficacious in intensive care unit
(ICU) because of a poor data collection, particularly by physicians staff.

OBJECTIVES. The aim of this study was to evaluate the reliability of a staff spontaneous
event report by comparison with events collected by an external observer in a surgical
intensive care unit (ICU).

METHODS. To facilitate the reporting and the analysis, we identified a series of events with
a serial number and a colour code related to their for each of the following 5 macro-phases:
ICU bed booking, admission procedures, patient stay, discharge and emergency procedures. A
specific structured form including UE’s code and colour, date and hour of the event and type
of patient has been prepared and proposed to staff 1-week for each month after a proper phase
of education. The report was voluntary and anonymous and the data collected during the
morning shift from September to December 2009 have been compared to those collected from
an external observer.

RESULTS. In the studied period, healthcare staff reported 53 UEs: 51% collected by nurses,
47% occurred during the morning shifts and 67% were classified as moderate or severe. The
rate of UE in the morning shift was 12 UEs per 100 patient days. The external observer
identified 55 events in 8 morning shifts with an incidence of 76 UEs per 100 patient days. The
violation of isolation rules for patient with multi-drug resistant bacteria infection both by ICU
staff and surgical consultant was the UE observed more frequently by the staff (26%) and by
the external observer (35%).

CONCLUSIONS. The above data indicated that:
1. in our ICU the incidence of UE is very high, particularly for compliance to isolation of

infected patients and
2. the spontaneous reporting system under-estimated largely the real incidence of UEs.

A series of specific activities have been put in action in 2010 for improving the adherence to
protocols of patient isolation (i.e. staff audit on transmitted infections in 2009) and for
increasing the spontaneous UEs reporting (i.e. coloured panel, questionnaire administration).

REFERENCE(S). Wu AW, Pronovost P, Morlock L. J Crit Care 2002 Jun; 17(2):86–94

Department of Surgical, Intensive Care Unit section of Anaesthesiology and Intensive Care I
University Hospital Modena
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THE DIFFERENCE BETWEEN SELF-REPORTED AND INDEPENDENTLY
AUDITED MEDICATION ERRORS IN AN INDIAN ICU

J. Katariya1, R.K. Mani2, D. Govil3, R. Basu3, J. Cyrill4, M. Sibi4, T. Jayaleela4, H. Baweja5,

N. Jindal6

1Artemis Health Institute, Director, Anaesthesiology, Haryana, India, 2Artemis Health Insti-
tute, Director, Critical Care, Pulmonology and Sleep Medicine, Gurgaon, India, 3Artemis
Health Institute, Consultant, Critical Care, Haryana, India, 4Artemis Health Institute, Nursing,
Haryana, India, 5Artemis Health Institute, Clinical Pharmacologist, Haryana, India, 6Artemis
Health Institute, Quality Management Intern, Haryana, India

INTRODUCTION. Quantification and evaluation of medication error is an integral com-
ponent of quality and safety assurance. Towards this purpose an honest appraisal must be
made of what we do.

OBJECTIVES. To quantify the number of self-reported and independently audited medi-
cation errors.

SETTING. A 34-bed medical-surgical ICU in a tertiary care hospital in India

DESIGN. Prospective observational evaluation. Interventions: none

STUDY POPULATION. 2,179 patients, during the 9 months July 2009–March 2010.

METHODS. Medication errors were identified by voluntary reporting by nurses and doctors
and were recorded on critical incidence reporting forms. Medication administration and
documentation errors were identified by daily review of charts by an independent observer
(clinical pharmacologist).

Measurements: Opportunities for error = No. of random samples audited 9 10 R’s (10
R’s = Right Patient, Right Medication, Right Dose, Right time and frequency, Right Route,
Right Documentation, Right Compatibility, Right Evaluation, Right Education, Right to
refuse medication). Percentage of errors = (observed/opportunities for error) 9 100.

RESULTS. Among 7056 patient days, only 8 errors were reported as critical incidents by
healthcare staff (1.13/1,000 patient days).The total number of patient records audited was
1,650 and possible opportunities for error was 11,635. The number of documented errors was
209. The mean percentage of errors/month was 2.

CONCLUSIONS. A large difference was found between audited medication errors and
voluntary critical incident reporting in an Indian setting. The above data highlights the
inherent underestimation in voluntary self reporting in a milieu where this practice is new.
Systematic auditing is therefore mandatory to ensure patient safety. Self reporting methods
need to be strengthened through education and non-punitive remedial measures.

REFERENCE(S).1. Calabrese AD, Erstad BL, Brandl K et al, Medication administration
errors in adult patients in the ICU. Intensive Care Med. (2001); 27: 1592–8
2. Levy MM, Finding out what we do in the ICU. Crit Care Med 2006 Vol 34:227–8
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USE OF THE BOW-TIE METHOD FOR A PROSPECTIVE RISK ANALYSIS OF IN
HOSPITAL TRANSPORTATION OF INTENSIVE CARE PATIENTS

E.R. van Slobbe-Bijlsma1, D.A. Dongelmans1, A.F. van der Sluijs1

1Academic Medical Center at the University of Amsterdam, Intensive Care Medicine,
Amsterdam, The Netherlands

INTRODUCTION. In hospital transportation of Intensive Care (IC) patients for diagnostic
procedures or therapeutic interventions is daily routine. The majority of IC patients are
mechanically ventilated and vasoactive medication dependent. Transportation of these patients
outside the safe environment of the ICU is potentially harmful, because several risks are present.

OBJECTIVES. Incidents, related to the transportation of ICU patients, with adverse outcome
are rare. Nevertheless we believed that the actual number of incidents is significantly higher
than the ones reported in our Incident Registration System. Therefore a prospective risk
analysis was performed, using the Bow-tie method. We used this method to improve patient
safety and quality of in hospital transportation of ICU patients.

METHODS. The Bow-tie method was performed at the ICU of the Academic Medical Centre of
the University of Amsterdam, The The Netherlands. The ICU contains 32 operational beds and
approximately 120 nurses and 30 medical doctors are employed. The study was performed by the
Committee on Patient Safety and Quality (CPSQ). Using the Bow-tie method, supported with
purchased software (BowtieXP by Governor’s) multiple Bow-tie diagrams were made: (1) Inci-
dents with the inevitably use of lifts, (2) Incidents with bed-side equipment, (3) Ventilation-related
incidents, (4) Monitoring-related incidents, (5) Incidents concerning lines and devices, (6) Med-
ication-related incidents and (7) Patient-related problems. An example of a Bow-tie diagram:

MEDICATIONRELATED INCIDENTS

RESULTS. The great majority of defence barriers, as reported in the Bow-tie diagrams, were
already effective. After analysis a list of recommendations to improve patient safety and
quality during transportation was composed: 1. Revision of the Transportation protocol
2. Implementation of a checklist together with at least 30 min preparation time
3. Improving education, certification and supervision by staff members
4. Changes in design of bed-side equipment
5. Use of a lift (priority)-badge
6. Improvement of the incident registration system.

The results were presented and discussed in our weekly meeting on patient safety and
healthcare for all ICU personnel. By the end of this year all the recommendations will be
implemented in our ICU.

CONCLUSIONS. We improved the safety and quality of in hospital transportation of ICU
patients by performing a prospective risk analysis. Bow-tie is a good instrument to identify
health care risks.

1252
INCIDENCE OF PHRENIC NEUROPATHY RELATED TO INTERNAL JUGULAR
AND SUBCLAVIAN VEIN CATHETERIZATION: A PROSPECTIVE STUDY IN
PATIENTS ADMITTED IN AN INTENSIVE CARE UNIT

A. Martinez Piñeiro1, E. Mesalles-Sanjuan2, J. Coll-Cantı́1, F. Arméstar Rodrı́guez2, H. Pérez-
Moltó2, M. Serichol1, J. Klamburg Pujol2

1Hospital Universitari Germans Trias i Pujol, Neurology, Badalona, Spain, 2Hospital Uni-
versitari Germans Trias i Pujol, Intensive Care Medicine, Badalona, Spain

INTRODUCTION. The phrenic nerve could easily be injured during the catheterization of
subclavian and internal jugular veins. After an exhaustive bibliographic review, we only have
found case reports of phrenic neuropathy.

OBJECTIVES. To determine the incidence of phrenic neuropathy associated with the
catheterization of internal jugular and subclavian veins, without ultrasound support, in
patients admitted to an ICU.

METHODS. A prospective study was performed by following patients admitted in the ICU
between October 2008 and May 2009. A normal neurography of both right and left phrenic
nerves at the moment of their admission was the main inclusion criteria. After this baseline
study, a new neurography was repeated weekly (Chen and Resman method, Sinergy Mede-
lec), during their stay and at the moment of being discharge from ICU. Simultaneously, all
vascular subclavian and internal jugular vein catheterization were registered. A final neu-
rography and a fluoroscopy study were performed after being discharged from hospital.
RESULTS. 40 patients were included and two hundred and ten neurographies of both right and
left phrenic nerves were performed. 14 patients did not receive any vascular punctures in the
cervical region during the follow up period, acting as control group. 26 patients underwent a total
of 48 vascular catheterization, 43 in subclavian vein (89.6%) and 5 in internal jugular vein
(10.4%). A phrenic neuropathy was diagnosed in 4 patients. This represented an incidence of
15% (4/26) of phrenic neuropathy per patient and 8% (4/48) related to subclavian and internal
jugular vein catheterization. In relation to patients without phrenic nerve injury who underwent
subclavian and internal jugular vein catheterization, patients affected of phrenic neuropathy had
longer mechanical ventilation time (33 ± 36 days vs. 19 ± 13, p = 0.3) and longer average
stay time in ICU (49.7 ± 35 days vs. 25 ± 14, p = 0.08), although these differences have not
statistical significance. We did not find significantly differences related to age (53 ± 9 vs.
55 ± 18, p = 0.2) and APACHE II index (16 ± 3.5 vs. 15.8 ± 5.8, p = 0.4) between both
groups (Wilcoxon Two-Sample Test). We performed a control neurography of 2 case patients
after being discharged from hospital. We checked the CMAP phrenic nerve reappearance after
3 weeks and 6 months of being diagnosed its neuropathy, respectively.
CONCLUSIONS. We found an incidence of phrenic neuropathy of 15% per patient and 8%
related to subclavian and internal jugular vein catheterization, during the follow-up period.
The time of reappearance of phrenic CMAPs after being detected its neuropathy points to a
neuroapraxia or partial axonotmesis as pathogenic type of injury.

DISCUSSION. Phrenic neuropathy has to be considered in cases of difficult weaning of
unclear etiology. The catheterization of subclavian and internal jugular veins should be
recommended employing ultrasound support.
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ADEVERSE EVENTS AND NEAR MISS IN SPANISH ICUS. SYREC STUDY

P. Merino1, M.C. Martin-Delgado2, J. Alvarez3, I. Gutiérrez-Cı́a4, Á. Alonso-Ovies3, SYREC
1Hospital Can Misses, ICU, Ibiza, Spain, 2ISDE, Área de Salud, Madrid, Spain, 3Hospital de
Fuenlabrada, ICU, Madrid, Spain, 4Hospital Clı́nico Universitario, ICU, Zaragoza, Spain

INTRODUCTION. SYREC project aims to improve ICU patient safety. The project includes
an epidemiological study. We present the main results.

OBJECTIVES. To estimate the near miss (NM) and adverse events (AE) rate in Spanish
Intensive Care Units (ICUs). We study the incidence and nature. Finally, we classify and
analyze its severity.

METHODS. Multicenter prospective observational cohort study. Inclusion criteria: patients
admitted to the 79 participant ICUs during the 24-h observation period. During this period,
NM and AE detected and reported inside and outside ICU were included. Only outside ICUs
were considered when its were the reason for admission. We evaluate the kind of incident,
severity and preventability. Data collection studied under the distribution of frequencies.

RESULTS. 1,017 patients were included. 1,424 incidents were reported in 591 patients, 943
were NM and 481 AE. Risk: The median risk of NM was 73% versus AE 40%. 22.1 incidents per
patient admitted. Incidence rate: the incident rate median was 5.89 per 100 patients per hour ICU
stay, the NM of 3.47 per 100 patients per hour ICU stay and that of AE, 2.04 per 100 patients time
of stay in ICU. The 66% of the incidents reported have been NM and 34% AE. This incidents
causing temporary damage in the 29.50% of occasions and in the 4.28% permanent damage,
compromised the patient’s life or contributed to death. Classification of incidents (Table 1).

TABLE 1 CLASSIFICATION OF INCIDENTS
Number of

NM

%

row

%

column

Number of

AE

%

row

% de

column

Number of

incidents

%

row

%

column

Drugs 294 84% 31.2% 56 16% 11.6% 350 100% 24.6%

Mecanical

ventilation

and artificial

airway

107 74.3% 11.3% 37 25.7% 7.7% 144 100% 10.1%

Lines, catheters, and

drains

133 89.9% 14.1% 15 10.1% 3.1% 148 100% 10.4%

Equipment 207 94.5% 22% 12 5.5% 2.5% 219 100% 15.4%

Diagnosis 87 73.7 17.3 31 36.3% 6.5 118 100% 8.3%

ICU management 81 39.1% 8.6% 126 60.9% 26.2% 207 100% 14.5%

Procedures 29 41.4% 3.1% 41 58.6% 8.5% 70 100% 4.9%

Nosocomiial

infections

0 0% 0% 116 100% 24.1% 116 100% 8.1%

Others 5 9.6% 0.5% 47 90.4% 9.8% 52 100% 3.7%

CONCLUSIONS. Our study shows a high individual risk. Our ICUs services present a high-
risk environment. Therefore we have to go into the developement of epidemiological studies
depth, in order to create further strategies supporting patient safety.

REFERENCE(S). Donchin Y, Gopher D, Olin M, Badihi Y, Biesky M, Sprung CL, et al. A
look into the nature and causes of human errors in the intensive care unit. Crit Care Med.
1995; 23:294–300.
Beckmann U, West IF, Groombridge GJ, Baldwin I, Hart GK, Clayton DG, et al. The
Australian Incident Monitoring Study in Intensive Care: AIMS-ICU. The development and
evaluation of an incident reporting system in intensive care. Anaesth Intensive Care. 1996;
24:314–9.
Martı́n MC, Cabré L, Fernández F; Ruiz J, Jover J, Martı́n C, et al. Adverse events in critical
ill patients. Intensive Care Med. 2006; 32:S11
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COMMUNICATION: A KEY FACTOR IN THE PATIENT SAFETY?

I. Gutiérrez-Cı́a1, M.C. Martin-Delgado2, P. Merino de Cos3, J. Alvarez4, Á. Alonso-Ovies5,
SYREC Group
1Hospital Clı́nico Universitario, Zaragoza, Spain, 2ISDE, Área de Salud, Madrid, Spain,
3Hospital Can Misses, ICU, Ibiza, Spain, 4Hospital de Fuenlabrada, ICU, Madrid, Spain,
5Hospital de Fuenlabrada, Madrid, Spain

INTRODUCTION. Communication problems are often a contributing factor in patient safety
problems

OBJECTIVES. To assess the impact of communication problems among the ICU’s pro-
fessionals on patient safety, as the problems of communication on ICU’s professionals have
been identified as one of the most important factors on patient safety problems.

METHODS. Multicenter prospective observational cohort study. Inclusion criteria: patients
admitted to the 79 participant ICU’s during the 24-h observation period. During this period, ISD
and EA detected and reported inside and outside ICU were included. Only outside ICU’s were
considered when its were the reason for admission. We evaluated the importance of communi-
cation as a contributing factor to the mentioned incidents, depending on the kind of incident,
severity and preventability. We analyzed the qualification of professional worker who detected the
communication problem. The data collection presented as the frequency distribution, and its
association contrasts with the chi square test. Null hypothesis was rejected at the p \ 0.05.

RESULTS. 1,017 patients included. 1,424 incidents were reported. During the study period, 145
communication problems were reported as a contributing factor to 120 incidents. 60% of the
communication problems were reported in relation to drug related incidents. The incidents were
classified as incidents without damage (ISD) (98) and adverse events (AE) (22). The 80.69% of the
problems contributed to ISD appearance and the 19.31% to EA appearance. The communication
problems was responsible of the some avoidable problems (96.67%). The nurses reported the
74.48% of the communication problems. All these differences were statistically significant.

CONCLUSIONS. Communication problems were only detected in a 8.45% of the incidents.
These were mainly associated to administration medication problems, incidents without
damage and avoidable incidents. The nursing staff showed a greater sensitivity to the com-
munication problems that doctors.

REFERENCE(S).

Donchin Y, Gopher D, Olin M, Badihi Y, Biesky M, Sprung CL, et al. A look into the nature
and causes of human errors in the intensive care unit. Crit Care Med. 1995; 23:294–300.

Menéndez MD, Martı́nez AB, Fernandez M, Ortega N, Dı́az JM, Vazquez F. Walkrounds and
briefings in the improvement of the patient safety. Rev Calid Asist. 2010 Apr 7
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COMPARISON BETWEEN SERUM CYSTATIN-C AND SERUM CREATININE-
BASED EQUATIONS TO ESTIMATE GLOMERULAR FILTRATION RATE IN
CRITICAL PATIENTS

E. Diego1, D. Soy1, P. Castro2, J.M. Nicolas2, J. Ribas1

1Hospital Clinic Barcelona, Pharmacy Service, Barcelona, Spain, 2Hospital Clinic Barcelona,
Medical Intensive Care Unit, Barcelona, Spain

INTRODUCTION. Importance of renal assessing in intensive care unit (ICU) patients is
unquestionable for a correct drug dosing, fluid requirements or decisions for renal replace-
ment therapies. Serum creatinine (SC) is a very common biochemical parameter in clinical
practice for assessment of renal function. Many equations have been designed to estimate
creatinine clearance based on SC, but their capacities for providing a correct estimate of
glomerular filtration rate (GFR) are suboptimal. This is even worse in critically ill patients due
to malnutrition and/or immobilization. In clinical practice, despite its limitations, 24 h-urine
creatinine clearance (CrCl24h) is used as a reference method to determine GFR. Data show
that Cystatin-C could be promising as an endogenous filtration marker in ICU settings.

OBJECTIVES. To assess in a medical ICU population whether the Arnal-Dade formula of
cystatin-C clearance (CC) developed from serum cystatin-C (SCC) shows better predictive
performance of GFR than SC-based formulae, as regards to patients’ renal function: CrCl24h

C60 mL/min 1.73 m2 or CrCl24h \60 mL/min 1.73 m2.

METHODS. Prospective observational study including 241 samples of 131 ICU patients.
Demographic [age, sex, race, height and weight] and biochemical [(SC, SCC, serum albumin,
blood urea nitrogen and CrCl24h)] data were collected. Comparisons were done between CC
and (1) the reference (CrCl24), and (2) three SC-based equations: Cockroft-Gault (CG),
Modification of Renal Disease (MDRD) and four-variable Modification of Renal Disease
(fv-MDRD). Correlation coefficients, bias and precision were evaluated.

RESULTS. All formulae showed notable bias from the reference method. Interestingly, all
equations based on SC-values clearly overestimated CrCl24h (CG: 19.6%; MDRD: 1.1%;
fv-MDRD: 27.5%), whereas CC showed underestimation of these CrCl24h (CC: -17.5%). In the
CrCl24h C60 mL/min 1.73 m2 group (nC60 = 146; 89 patients), CC showed the best correlation
indexes (CC-CrCl24h; r2 = 0.296, r = 0.544), the second most biased (-16.7%) and the worst
precision (24.9%). In this group, MDRD was the least biased (-2.4%) and the most precise
(21.3%). In the CrCl24h\60 mL/min 1.73 m2 group (n\60 = 95; 54 patients), CC was the worst
correlated with CrCl24h (r2 = 0.214, r = 0.462), in contrast to MDRD (r2 = 0.299, r = 0.547). In
terms of precision, MDRD showed again better results than CC: 33.5% vs. 38.9%, respectively.

CONCLUSIONS. In our ICU population, CC did not demonstrate a clear improvement on
the remainder SC-based formulae in either of the two groups according to CrCl24h. However,
in a patient with high MDRD values and suspicion of low GFR, CC could be useful as
guidance before obtaining the definitive confirmation by CrCl24h.

1256
STANDARD EQUATIONS THAT ESTIMATE GFR DO NOT ACCURATELY
PREDICT CREATININE CLEARANCE IN CRITICALLY ILL PATIENTS WITH
ACUTE KIDNEY INJURY

C.J. Kirwan1, I.A. MacPhee2, B.J. Philips1

1St. Georges University of London, Intensive Care Medicine, London, UK, 2St. Georges
University of London, Renal and Transplant Medicine, London, UK

INTRODUCTION. There are well established and robust techniques for measuring and
categorizing renal function in people with chronic kidney disease (CKD). A number of rapid
bedside estimates of renal function have been devised incorporating routine daily measure-
ments, such as serum creatinine, in combination with demographic data (e.g. Cockroft-Gault,
the MDRD series). The addition of serum cystatin C measurements to some equations may
also improve accuracy of estimation. The current and accepted categorical classification of
Acute Kidney Injury (AKI: AKIN/RIFLE) has been useful epidemiologically but does not
provide a continuously variable measure of severity of AKI which would be valuable for both
clinical management and research.

OBJECTIVES. Previously published abstracts have suggested a role for eGFR in describing
renal function in the critically ill but a more comprehensive analysis was needed.

METHODS. 37 (21 male) (mean age 72 range 38–90) critically ill patients with AKI were
recruited. A 4 h creatinine clearance (4CrCl) (previously validated as a measure of renal function
in critically ill patients) was measured and simultaneous blood sampling was done for creatinine,
urea, albumin and cystatin C. Various equations used to estimate GFR were compared to 4CrCl
with regression and Bland-Altman analysis. All patients had a 4CrCl of\60 mL min per 1.73 m2

RESULTS.

RESULTS
*CrCI 1 Cr Cock croft and Gault aMDRD MDRD 6

Mean eGFR 27.1 53.43 35.5 33.3 35.53
Range 8–51 13–119 11–63 9–87 9–79
Bias -26.3 -8.4 -6.2 -5.14
1.96 SD 28 13.72 18.6 16.66
% error 52 39 56 47
r2 p \ 0.01 0.64 0.82 0.72 0.75

MDRD 7 Cystatin C 1 Cystatin C 3 Cystatin C 4

Mean eGFR 28.8 43.24 41.03 39.68
Range 8–71 17–85 16–79 15–79
Bias -1.6 -16.11 -13.89 -12.54
1.96 SD 16.6 20.14 19.36 16.6
% error 58 46 47 42
r2 p \ 0.01 0.71 0.71 0.71 0.70

CONCLUSIONS. While equations which estimate GFR correlated reasonably with 4 h
creatinine clearance in critically ill patients with AKI they did not predict creatinine clearance
sufficiently accurately to add value to current approaches. With modifications, eGFR esti-
mates may become more useful in the future for this patient group but there is no justification
for applying these equations at present
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URINARY KIDNEY INJURY MOLECULE (KIM-1) IS AN EARLY MARKER OF
SEPSIS-INDUCED ACUTE KIDNEY INJURY

S. Bojic1, S. Simic-Ogrizovic2, V. Geric1, M. Pavlovic1, N. Sibalic3, A. Zuvela3, J. Kotur4, D.
Pavlovic1

1Clinical Hospital Center Bezanijska Kosa, Anaesthesiology and Intensive Care, Belgrade,
Serbia, 2Clinical Center of Serbia, Nephrology, Belgrade, Serbia, 3Clinical Hospital Center
Bezanijska Kosa, Laboratory Diagnostics, Belgrade, Serbia, 4College of Pharmacy, Belgrade
University, Belgrade, Serbia

INTRODUCTION. Although sepsis induced acute kidney injury (AKI) is well-recognized,
its diagnosis still relies on measurement of serum creatinine concentration and urine flow,
which change slowly and have low specificity and sensitivity. Kidney injury molecule (KIM-
1) has been identified as a promising biomarker for early detection of AKI [1].

OBJECTIVES. To validate urinary KIM-1 as an early marker for acute kidney injury in
patients with sepsis.

METHODS. Prospective observational study included 43 consecutive adult patients with
sepsis admitted to surgical ICU and 11 healthy controls. Urine samples were collected on
admission to the ICU and 48 h later. Urinary KIM-1 levels were measured with commercially
available enzyme-linked immunosorbent assay (ELISA) kits. AKI was diagnosed using AKI
Network criteria [2]. Patients were managed independently by the ICU team. Hemodynamic
and laboratory parameters were measured daily, until ICU discharge or death.

RESULTS. Urine KIM-1 levels were significantly higher in patients with sepsis both on
admission to ICU (1,057.2 pg/ml) and 48 h later (933.5 pg/ml) then in healthy controls
(267.6 pg/ml). KIM-1 levels on admission were lower in non-survivor group then in survivor
group (p \ 0.05). The area under the receiver operating characteristics curve for urinary
KIM-1 level indicated that it was good predictor of sepsis outcome but not a good predictor of
AKI as defined by AKIN.

CONCLUSIONS. Urinary KIM-1 is elevated early in patients with sepsis suggesting that
sepsis-related renal injury affects proximal tubules. Higher levels of KIM-1 could predict
better outcome of sepsis.

REFERENCE(S). 1. J. V. Bonventre. Kidney injury molecule-1 (KIM-1): a urinary bio-
marker and much more Nephrol. Dial. Transplant., November 1, 2009; 24 (11): 3265–3268
2. Mehta RL, et al.: Acute Kidney Injury Network: report of an initiative to improve

outcomes in acute kidney injury. Crit Care 2007, 11:R31
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ORGAN HEALING AND FIBROSIS: INTERCELLULAR CONTACTS AND B-CATE-
NIN PLAY A MAJOR ROLE IN EPITHELIAL SMOOTH MUSCLE EXPRESSION

E. Charbonney1,2, P. Speight2, A. Masszi2, A. Kapus2,3

1St. Michael’s Hospital, Critical Care Department, Toronto, Canada, 2Keenan Research
Centre, Li Ka Shing Knowledge Institute, Toronto, Canada, 3Department of Surgery, Uni-
versity of Toronto, Toronto, Canada

INTRODUCTION. Epithelial-mesenchymal transition (EMT), a key process in tissue
development and repair, has also been identified as a major mechanism in fibrogenesis. The
cytokine TGFb has been shown to induce transformation of epithelial cells into matrix-
forming and smooth muscle actin (SMA)-expressing myofibroblast (MF) via EMT. The other
prerequisite is an injury-induced loss of intercellular contact, including adherens junctions
(AJs). The classical experimental method to induce AJ disruption is the uncoupling of
E-cadherin-mediated contacts by Low Calcium Medium (LCM). This concept has been
termed as the two-hit model of EMT (1). b-catenin, a scaffold protein of the AJ, released by
cell contact injury, can act as a transcription factor and has been shown to facilitate EMT.
However, the mechanism whereby cell contact injury promotes EMT is not understood. Our
recent studies have shown that Smad3, one of the main signal transducers of the TGFb
pathway is a strong inhibitor of epithelial SMA expression, by interfering with myocardin-
related transcription factor (MRTF) [2]. The latter is the main driver of the SMA promoter,
through it association with serum response factor (SRF). Intriguingly, b-catenin can bind to
Smad3.

OBJECTIVES. To clarify the mechanisms whereby AJ injury promotes SMA expression.

METHODS. AJs were manipulated in kidney tubular cells, either by siRNA-mediated down-
regulation of E-cadherin, b-catenin or through chemical uncoupling of AJs by LCM. Protein
expression was detected by Western blotting and immunofluorescence microscopy, protein-
protein interactions were monitored by co-immunoprecipitation, and the activity of the SMA
promoter was determined by luciferase reporter assays.

RESULTS. Knockdown of E-cadherin promoted b-catenin translocation to the nucleus and
induced a threefold rise in the TGFb-triggered SMA expression. Conversely, silencing of
b-catenin strongly suppressed the two-hit (TGFb + LCM)-induced activation of the SMA
promoter, and inhibited SMA protein and mRNA expression by 50%. The same stimuli
induced strong association of b-catenin with Smad3. Transfection of cells with a b-catenin
expression vector dose-dependently prevented the inhibitory action of Smad3 on the MRTF-
induced activation of SMA promoter. Moreover the active (myogenic) MRTF-SRF complex
was restored, as b-catenin preempted Smad3’s inhibitory effect on the complex.

CONCLUSIONS. These studies define a novel mechanism whereby epithelial injury acti-
vates the myogenic program, a central process in organ fibrosis. Our results imply that
b-catenin, liberated from the injured AJs, facilitates the activation of the myogenic program
by preventing or mitigating the inhibitory action of Smad3 on MRTF. These hitherto
unknown interactions among Smad3, b-catenin and MRTF represent novel targets to lessen
fibrogenesis.

REFERENCE(S). 1. Masszi A, Fan L, Rosivall L et al. Am J Pathol. 2004;
2. Masszi A, Speight P, Charbonney E, et al. J Cell Biol. 2010.
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DISCREPANCIES BETWEEN ACTUAL AND ESTIMATED RIFLE CLASS
AND THE EFFECT OF URINE OUTPUT

M. Slabbekoorn1, C.S.C. Bouman1

1Academic Medical Center at the University of Amsterdam, Intensive Care Medicine,
Amsterdam, The Netherlands

INTRODUCTION. The RIFLE classification for acute kidney injury (AKI) is based on relative
changes in serum creatinine (SCr) and on urine output (respectively RIFLESCr and RIFLEuo). The
criteria that lead to the worst possible classification determines the final RIFLE class (RIFLEfinal).
The RIFLESCr require an actual pre-morbid baseline value. When this value is unknown, current
recommendations are to estimate the baseline SCr by the Modification of Diet Renal Disease
(MDRD) equation [1]. This method was shown to result in bi-directional misclassification of the
RIFLESCr class, however, the impact of this method on the RIFLEfinal class were not reported [2].

OBJECTIVES. We compared the maximum RIFLESCr based on the premorbid SCr (aRIFLESCr)
with that based on the estimated SCr (eRIFLESCr) and determined the effect on the RIFLEfinal

METHODS. Prospective observational study during a 6-month period in patients of C18 years
admitted to the ICUforat least 48 handwith aknownpre-morbid SCr. The lesserof ICU-admission SCr
andpremorbidSCrwasdefinedas theactualbaseline. Likewise, the lesserof ICU-admissionandMDRD
basedSCrwasdefinedas theestimatedbaseline. Ineachpatientwecalculated theworstAKIscoreduring
the first seven ICU days, based on respectively the aRIFLESCr, aRIFLEfinal, eRIFLESCr and eRIFLEfinal.

RESULTS. A pre-morbid SCr was available in 101 (39%) out of the 259 analyzed patients.
Mean age and APACHE II score were respectively 64 ± 13 years and 22 ± 7. The frequency
of misclassification of RIFLESCr and RIFLEfinal are shown in Tables 1 and 2 respectively.

RIFLESCR ACCORDING TO ACTUAL AND ESTIMATED SCR
Maximal eRIFLESCr Maximal aRIFLESCr

No-AKI Risk Injury Failure Total

No-AKI 51 (50.5%) 3 (3%) 1 (1%) 0 55 (54.5%)
Risk 10 (9.9%) 9 (8.9%) 2 (2%) 0 21 (20.8%)
Injury 5 (5%) 4 (4%) 4 (4%) 1 (1%) 14 (13.9%)
Failure 0 1 (1%) 2 (2%) 8 (7.9%) 11 (10.9%)
Total 66 (65.3%) 17 (16.8%) 9 (8.9%) 9 (8.9%) 101 (100%)

RIFLEFINAL ACCORDING TO ACTUAL AND ESTIMATED SCR
Maximal eRIFLEfinal Maximal aRIFLEfinal

No-AKI Risk Injury Failure Total

No-AKI 16 (15.8%) 1 (1%) 0 0 17 (16.8%)
Risk 1 (1%) 29 (28.7%) 0 0 30 (29.7%)
Injury 0 1 (1%) 23 (22.8%) 1 (1%) 25 (24.8%)
Failure 0 0 2 (2%) 27 (26.7%) 29 (28.7%)
Total 17 (16.8%) 31 (30.7%) 25 (24.8%) 28 (27.7%) 101 (100%)

The eRIFLESCr overestimated AKI in 22 (21.8%) patients and underestimated AKI in 7 (7%)
patients, while the eRIFLEfinal overestimated AKI in 4 patients (4%) and underestimated AKI
in 2 patients (2%).

CONCLUSIONS. Estimating the SCr baseline results in bi-directional misclassification of
the RIFLESCr class. The original RIFLE classification, however, is based on SCr and urine
output criteria. When the urine output is taken into consideration the impact of a surrogate
baseline on the misclassification of AKI is less pronounced.

REFERENCE(S). 1. Bellomo et al. Crit Care 2004;8:R204–R212
2. Siew et al. Kidney Int 2010;77:536–542
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ASSESSMENT OF INCREASED GLOMERULAR FILTRATION RATE IN ICU
PATIENTS

A. Janssen1, A. Dumoulin1, J.J. De Waele1, R. Vanholder2, M.-A. Waterloos2, E.A. Hoste1
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INTRODUCTION. Increased glomerular filtration (GFR) or hyperfiltration has been
reported in ICU patients, and may be associated with inadequate antibiotic drug concentra-
tions, and as a consequence, worse outcomes. Routine creatinine measurements lack
sensitivity and specificity. Hence, assessment of hyperfiltration may be problematic.

OBJECTIVES. Evaluation of methods for assessment of GFR in a cohort of ICU patients
with hyperfiltration.

METHODS. Single center prospective cohort study in the ICU of the Ghent University
Hospital. Inclusion criteria were age C18 years, informed consent, urinary creatinine clear-
ance (Ccr) [120 mL/min on the day preceding the study, and presence of urinary catheter,
central venous catheter and arterial catheter. GFR was assessed with an urinary inulin
clearance (Cin) as gold standard, and compared to serum creatinine and Cystatin, 2 and 24-h
Ccr, the Cockcroft-Gault (CG), MDRD and MDRDs equations for GFR, and cystatin-C based
equations for GFR (Hoek, Filler, Larsson, Le Bricon). Comparison was with the Wilcoxon
test and the Pearson correlation coefficient. Bias was assessed by the mean difference between
Cin and different methods, precision by standard deviation (SD) of the bias.

RESULTS. 23 patients were included in the study, 74% were male, and median age was 50 y
(interquartile range, 36–62). APACHE II score on admission was 14.6 (SD 7), and SOFA
score at time of study was 2 (SD 2.1). Cin was 129.6 (SD 72.5) mL/min, creatinine 0.49 mg/
dL (SD, 0.19), and Cystatin C 0.79 mg/dL (SD 0.60). There was a relative good correlation
between Cin and 1/Cystatin C (r = 0.542, p = 0.008), and no correlation with 1/creatinine
(r = 0.149, p = 0.424). Comparisons with Cin are illustrated in the Table.

ASSESSMENT OF GFR VS. CIN
Mean (SD) P (vs. Cin) Correlation coefficient (p) Bias Precision

Ccr 2-h 169.9 (61.3) 0.052 0.287 (0.195) -42.3 -198 to 114
Ccr 24-h 156.2 (79.9) 0.134 0.308 (0.163) -30.1 -207 to 147
Hoek 114.8 (31.2) 1.000 0.536 (0.008) 18.0 -105 to 141
Larsson 128.8 (40.5) 0.678 0.558 (0.006) 2.4 -116 to 121
Filler 143.6 (41.2) 0.210 0.550 (0.007) -12.8 -132 to 107
Le Bricon 119.9 (30.3) 1.000 0.542 (0.008) 13.1 -110 to 136
CG 173.9 (58.4) 0.017 0.159 (0.479 -39.2 -206 to 128
MDRD 295.1 (116.9) \0.001 0.086 (0.704) 161.2 -413.2 to 90.7
MDRDs 183.5 (73.2) 0.031 0.142 (0.530) -45.2 -222.6 to 132.3

CONCLUSIONS. In a cohort of ICU patients with hyperfiltration, none of the tested methods
for assessment of GFR were adequate compared to the gold standard Cin. The Cystatin C
derived equations, especially Larsson, performed best for assessment of GFR, because bias
was minimal, however, precision was weak.
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WHOLE-BLOOD NEUTROPHIL GELATINASE-ASSOCIATED LIPOCALIN
(NGAL) AS A PREDICTOR OF ACUTE KIDNEY INJURY IN CRITICALLY ILL
PATIENTS

K. Núñez1, J. Baldirà1, M. Cuartero1, H. Aguirre1, M. Rodrı́guez1, P. Vera1, L. Zapata1, A.
Roglan1, J. Ordoñez2, A.J. Betbesé1

1Hospital de la Santa Creu i Sant Pau, Intensive Care Unit, Barcelona, Spain, 2Hospital de la
Santa Creu i Sant Pau, Biochemistry, Barcelona, Spain

INTRODUCTION. Acute kidney injury (AKI) in the intensive care units (ICU) is associated
with a high in-hospital mortality, between 45 and 60% of cases. Early detection of AKI could
be crucial to develop therapeutic strategies that could modify the AKI course as far as
possible. Blood and urinary concentrations of NGAL are early biomarkers of AKI [1]; NGAL
is also an acute phase protein which can be elevated in other processes like systemic immune
response system (SIRS), sepsis and septic shock. Most studies about the NGAL value to
predict AKI were done in patients after cardiac surgery and little information exists regarding
NGAL usefulness in critically ill patients.

OBJECTIVES. To analyze: 1. the capacity of whole-blood NGAL (wbNGAL) to predict
AKI—evaluated by RIFLE score—in critically ill patients and,

2. the wbNGAL values in patients with SIRS, sepsis or septic shock.

METHODS. NGAL was measured in whole-blood by a point-of-care device (Triage� NGAL
Test, Inverness Medical Innovations) at admission and 48 h later in patients admitted to a
general ICU. Patients were classified both by RIFLE score at admission and 24 and 48 h later
and by wbNGAL concentrations at admission. To the later classification, the cut-point for
AKI prediction was obtained by ROC curve analysis. wbNGAL values at admission were
compared in patients with SIRS, severe sepsis or septic shock. Clinicians were blinded to
NGAL results.

RESULTS. The study included 100 consecutively-admitted patients (40 female) with mean
age 59.1 ± 17.8 years, and length of ICU stay of 10.3 ± 9.6 days. Seventy-one developed
SIRS, 9 severe sepsis and 20 septic shock. Eigtheen patients developed RIFLE F score, 14 of
them at ICU admission; extracorporeal renal therapies were required in 9 cases. When
patients were classified according to their RIFLE score at 24 h of admission, wbNGAL values
at admission were 71 (60–167) ng/mL in 61 patients with RIFLE 0, 186 (87–330) ng/mL in 7
with RIFLE R, 381 (299–445) ng/mL in 10 with RIFLE I and 558 (246–1,060) ng/mL in 15
with RIFLE F (p = 0.0001). Four patients were discharged before 24 h [wbNGAL 384
(60–783) ng/mL]; whereas the 3 patients who died before 24 h had wbNGAL at admission of
685 (187–862) ng/mL. The area under ROC curve of wbNGAL at admission for AKI pre-
diction was 0.84 (95% confidence interval 0.76–0.91, p = 0.0001), with an optimal cutoff
value of 178 ng/mL with 77% sensitivity and 79% specificity. Fifty-five patients have
NGAL B 178 ng/mL. wbNGAL concentrations at admission were 81 (60–187) ng/mL in 71
patients with SIRS, 261 (193–481) ng/mL in 9 patients with severe sepsis and 623.5
(361–798) ng/mL in 20 patients with septic shock (p \ 0.0001).

CONCLUSIONS. Whole blood NGAL concentrations measured at ICU admission appeared
as an useful predictor of AKI in critically ill patients; in addition, wbNGAL concentrations
showed an increasing pattern from SIRS to severe sepsis and septic shock.

REFERENCE(S). 1. Misra J et al. Lancet 2005; 365:1231.
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COMPARISON OF MEASURED AND ESTIMATED CREATININE CLEARANCE
METHODS TO ASSESS RENAL FUNTION IN CRITICALLY ILL PATIENTS

S. Velandy Koottayi1, C.C. French2, M. Jenkins3
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INTRODUCTION. In intensive care unit (ICU) patients, kidney function is monitored by the
creatinine clearance (crcl). It can be measured by two methods. Urinary crcl (Ucrcl) is directly
measured, using the urinary and serum creatinine. But commonly crcl is estimated from serum
creatinine (Scr) alone, as estimated glomerular filtration rate (eGFR); using equations vali-
dated in chronic kidney diseases. There is paucity of literature on validation and comparison
of these methods in ICU (Hoste).

OBJECTIVES. We compared 4-h timed Ucrcl and eGFR in the newly admitted critically ill.
We also sought to ascertain the incidence of high crcl and the agreement between 2 methods
in this subgroup.

METHODS. Retrospective, single-centre cohort of 2788 consecutive admissions to ICU.
Simultaneous measurements on first day in ICU, were compared using Bland Altman method.
Patients with high crcl ([150 ml/min) were separately examined.

RESULTS. The limits of agreement was -70 to 91, indicating poor agreement between the
methods for clinical use. The mean bias was 7.34 mls/min. (c.i. 5.78–8.89) for the entire
cohort and 21 ml/min. (c.i. 18–25 ml/min.) for those with normal crcl (90–150 ml/min.), with
Ucrcl higher than eGFR. There were 249 patients with high crcl, where the bias was higher
(103 ml/min., c.i. 88–117 ml/min.).

UCRCL AND EGFR AGREEMENT

CONCLUSIONS. In critically ill patients there is poor agreement between Ucrcl and eGFR,
more pronounced at high creatinine clearances. In clinical practice it may be important to
measure Ucrcl as well, particularly in high crcl group.

REFERENCE(S). 1. Hoste EA, Damen J, Vanholder RC, Lameire NH, Delanghe JR, Van
den Hauwe K, Colardyn FA. Assessment of renal function in recently admitted critically ill
patients with normal serum creatinine. Nephrology Dialysis Transplantation: 2005. 20(4):
747–53.
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IS CYSTATIN C AN EARLY PREDICTOR OF ACUTE KIDNEY INJURY, DIALYSIS
INITIATION AND OUTCOME IN CRITICALLY ILL PATIENTS?

C. Pipili1, E. Douka2, A. Papastylianou2, S. Kokoris2, M. Parisi2, E. Tripodaki2, T. Pitsolis2,
A. Arsenoglou2, S. Ioannidou3, S. Nanas2

1Areaieion University Hospital, Athens, Greece, 2First Critical Care Department, National
and Kapodistrian University of Athens, Athens, Greece, 3Department of Clinical Chemistry,
Evangelismos Hospital, Athens, Greece

AIMS. Potentially effective therapeutic interventions for acute Kidney Injury (AKI) are
currently delayed due to paucity of early predictive biomarkers. The RIFLE criteria allow
assessing the degree of renal dysfunction. We evaluated whether Cystatin C (Cys C) is an
early predictive biomarker for AKI in a heterogenous population in the Intensive Care Unit
(ICU). We also assessed the correlation of Cys C with the need for Renal Replacement
Therapy (RRT) and the outcome (death) of critically ill patients (pts).

METHODS. Upon admission in the ICU, initial severity illness scores were calculated and
the values of serum CysC and serum creatinine(Cre) were determined for up to 30 days. Pts
were scored daily for the presence of AKI using Cre and urine output criteria of the RIFFLE
system. AKI was diagnosed by having any of the R, I or F RIFLE criteria.

RESULTS. We studied 58 critically ill pts with APACHE score[13 (males 67%, mean age
62.6 ± 18.7 years), admitted in the multidisciplinary ICU of Hospital ‘‘Evangelismos’’. Of
those patients, 40% developed AKI, 33% needed RRT and 53% died. A multivariate logistic
regression analysis revealed an independent association between CysC_max (maximum value
of CysC during pts ICU stay) and the need for continuous venovenous hemodiafiltration
(CVVHDF) (OR = 3.77, p \ 0.006), after controlling for possible confounding factors
[gender, age, Apache II and maximum value of Cre during pts ICU stay (Cre_max)]. Fur-
thermore, ROC curve analysis showed that CysC_max is superior in predicting pts who will
need RRT compared with Cre_max (AUCs: 0.87, p \ 0.001 vs. 0.82, p \ 0.001, respec-
tively). Cox regression proportional hazards analysis revealed an independent association
between CysC_1 (CysC the day of ICU admission) and AKI (regardless of stage according to
RIFFLE criteria) (HR = 2.27, p \ 0.028), after adjusting for possible confounding factors
[gender, age, Apache II and Cre the day of ICU admission (Cre_1)]. A ROC curve analysis on
the day the patients developed the early stage of AKI (R according to RIFFLE criteria)
indicated a significant overall predictive ability for CysC (AUC = 0.82, p \ 0.004). A CysC
cut-off value of 1.64 predicted the early stage of AKI with a sensitivity of 0.87 and a
specificity of 0.70.

CONCLUSION. The use of RIFLE criteria gives a high incidence of AKI in the ICU setting.
In this unselected population of critically ill pts, CysC seems to be superior to Cre in pre-
dicting pts who will develop AKI and will need RRT during their hospitalization in the ICU.
Early identification of high risk patients may allow potentially beneficial therapies to be
initiated early in the disease process, before irreversible injury occurs.
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ASSESSMENT OF RENAL PERFUSION DURING FLUID CHALLENGE USING
RENAL DOPPLER

L. Camous1, D. Schnell1, B. Schlemmer1, J. Duranteau2, F. Zeni3, E. Azoulay1, M. Darmon3

1Public Assistance Hopitaux Paris, Hopital Saint Louis, Paris VII, Denis Diderot University,
Intensive Care Unit, Paris, France, 2Public Assistance Hopitaux Paris, Bicetre Hospital, Paris
XI, Intensive Care Unit, Kremlin-Bicetre, France, 3Public Assistance, CHU Saint Etienne,
Intensive Care Unit, Saint Etienne, France

INTRODUCTION. Doppler-based renal resistive index has been proposed as a mean to
monitor renal perfusion. However, several factors influence renal resistive index including
renal resistances, renal vascular compliance, or interstitial renal pressure. This may explain
discrepancies regarding interest of RI in renal perfusion assessment. The purpose of this study
was to evaluate changes in renal resistive index (RI) after a fluid challenge in critically ill
patients.

PATIENTS AND METHODS. Prospective, multicenter, study performed on patients
requiring a fluid challenge. Patients were included if under mechanical ventilation and
monitored by an oesophageal Doppler. Doppler based RI was monitored before and after fluid
challenge (Isotonic saline: 500 mL). Fluid responsiveness was defined as an increase in stroke
volume of more than 15%. Acute kidney injury was defined accordingly to the AKIN defi-
nition. Results are reported as median [IQR].

RESULTS. 19 patients of 67 [39–78] years were included. Main reason for ICU admission
was septic shock in every of the included patients. At inclusion median SOFA score was of 11
[7–14]. At study inclusion, ten patients had an acute kidney injury and 16 received
vasopressors.

Of the included patients, ten (53%) were considered as having fluid responsiveness accord-
ingly to our definition. Median resistive index before and after fluid challenge was of 0.71
[0.67–0.76] and 0.72 [0.70–0.75] respectively.

Main results are reported in the Table 1. Overall, changes in RI were not different in patients
with and without fluid responsiveness.

TABLE 1 MAIN PHYSIOLOGICAL VARIABLES BEFORE (T0) AND AFTER
FLUID CHALLENGE (T1)

Total
(N = 19)

No fluid
responsiveness
(N = 9)

Fluid
responsiveness
(N = 10)

P

MAP T0 (mmHg) 70 [67–78] 70 [68–79] 71 [59–74] 0.41
MAP T1 (mmHg) 79 [72–81] 79 [75–81] 78 [65–87] 0.99
Stroke volume T0 (mL) 39 [27–54] 41 [34–79] 35 [25–50] 0.12
Stroke volume T1 (mL) 45 [32–70] 45 [37–82] 43 [30–70] 0.35
Renal RI T0 0.71 [0.67–0.76] 0.77 [0.67–0.81] 0.71 [0.70–0.76] 0.30
Renal RI T1 0.72 [0.70–0.75] 0.74 [0.71–0.75] 0.72 [0.67–0.77] 0.65
Changes in stroke volume (%) 11.1% [4.3–28.4] 3.8% [0.1–7.4] 27.1% [15.4–40] 0.002
Changes in IR T0-T1(%) +1.9%

[-4.7 ± 6.2]
-4.2%

[- 6.4 ± 7.2]
+2.3%

[+1.7 ± 3.3]
0.28

Interestingly, RI changes were not correlated with stroke volume in patients with or without
fluid responsiveness (R = 0.48; P = 0.20 and R = 0.42; P = 0.27 respectively).

CONCLUSION. Our preliminary results suggest that fluid challenge has little impact on
renal resistive index. In addition, our results suggest that in critically ill patients, stroke
volume has no statistical no clinically relevant impact on renal resistive index. Interestingly,
this remains true for the subgroup of patients responding to fluid challenge. Additional patient
are currently being included in this study in way to confirm these results and to adjust for
confounding factors.
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COMPARISON OF IODIXANOL AND IOHEXOL FOR THE PREVENTION
OF CONTRAST-INDUCED NEPHROPATHY

R. Olalla1, E. Banderas2, B. Pérez2, L. Chimali2, J. Moreno2

1Hospital Regional Universitario Carlos Haya, Medicina Intensiva, Málaga, Spain, 2Hospital
Regional Universitario Carlos Haya, Málaga, Spain

INTRODUCTION. The contrast-induced nephropathy (CIN) is consider to be the most
frecuence reason of acute renal failure in hospitalized patients. They are defined by a fixed
increase (0.5 mg/dl) o a 25% rise serum creatinine level after to be exposed 24 h to the
contrast. The main complications are kidney and cardiac problems and this will lead to longer
hospitalization and increased mortality.

OBJECTIVES. To compare CIN occurrence after a injecting a iso-osmolar contrast (IOC,
Idixanol) or a low-osmolar contrast (LOC, Iohexol) to a group of patients submitted to
coronary angiography, with o without percutaneous coronary intervention (PCI). To establish
unrelated CIN markers and to evaluate the efficiency of the kidney protection protocol used in
our hospital.

METHODS. A prospective observational study includes 267 patients of which 129 received
IOC (April to June 2009) and 138 LOC (August to October 2009). CIN risk were clasifiqued
in a point-giving system and preventive treatment was based on 0.9% isotonic saline and oral
Acetylcysteine for both groups.

RESULTS. The age of the group of patients who received LOC was lightly superior
(65.3 ± 9.8 vs. 6.1 ± 105; p = 0.01) and in this group there were more female (40.6% vs.
24.8%; p = 0.006); in the other demographics and clinical stats there were no significant
differences found. There was no different in the volume contrast average administrated
(237.9 ± 109.8 cc LOC vs. 222.9 ± 99.2 cc IOC; p = 0.7) nor in PCI percentage (42.4%
LOC vs. 39.3% IOC; p = 0.2). The total prevanlence of CIN was 16% in the LOC group
compared to 10.4% in the IOC group. No patient included in this study needed dialysis. All
cases were presented as transitory acute renal failure with spontaneous solution although
longer hospitalization was required (36 vs. 96 h; p \ 0.001). In the multivariate analysis the
use of IOC was a protective factor (OR 0.48; CI 95%:0.22–0.80; p = 0.03). The presence of
diabetes mellitus (DM) (OR 1.9;CI 95%: 1.2–4.1; p = 0.004), hematocrit \39% (OR 2.7;
CI95%: 1.2–6.7; p = 0.015), acute myocardial infarction (AMI) (OR = 2.9; CI95%: 1.4–6.3;
p = 0.006), treatment with diuretics (OR = 4.3; CI95%: 1.9–10; p = 0.001), were found to
be independent predictors.

CONCLUSIONS. The LOC was associated to a greater number of CIN than IOC. Patients
who developed CIN were significantly longer hospitalized. The use of point giving system
that includes CIN’s predictors like DM, hematocrit\39%, AMI, and treatment with diuretics
helps us to classify CIN risk and use a correct kidney protection protocol.

REFERENCE(S). McCullough PA, Bertrand ME, Brinker JA, Stacul F. A meta-analysis of
the renal safety of isosmolar iodixanol compared to low-osmolar contrast media. J Am Coll
Cardiol. 2006;48:692–9.
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INTRODUCTION. The incidence of Acute Renal Failure in the intensive care unit (ICU) is
around 50% of cases and is related to increase in mortality in patients who required dialysis as
far as 80%. Early detection of acute kidney injury (AKI), after damage is not on set could be
crucial to develop therapeutic strategies to modify the course of injury. Blood and urinary
concentrations of NGAL are early biomarkers of AKI1; to date, little information exists
regarding NGAL usefulness in critically ill patients.

OBJECTIVES. To analyze: 1. the capacity of urine NGAL (uNGAL) to predict AKI—
evaluated by RIFLE score—in critically ill patients and,

2. the uNGAL values in patients with SIRS, sepsis or septic shock.

METHODS. NGAL was measured in urine sample by an automatic analyzer device
(ARCHITECT ci4100�; Abbott Diagnostics) at admission and 48 h later in patients admitted
to a general ICU. Patients were classified both by RIFLE score at admission and 24 and 48 h
later and by uNGAL concentrations at admission. To the later classification, the cut-point for
AKI prediction was obtained by ROC curve analysis. uNGAL values at admission were
compared in patients with SIRS, severe sepsis or septic shock. Clinicians were blinded to
NGAL results.

RESULTS. The study included 76 consecutively-admitted patients (29 female) with mean
age 59.6 ± 17.6 years, and length of ICU stay of 10.4 ± 10 days. Fifty-four SIRS, 6 severe
sepsis and 16 septic shock. Thirteen patients developed RIFLE F score, 9 of them at ICU
admission; extracorporeal renal therapies were required in 6 cases. When patients were
classified according to their RIFLE score at 24 h of admission, uNGAL values at admission
were: 26 (10–81) ng/mL in 48 patients with RIFLE 0, 163 (49–998) ng/mL in 5 with RIFLE
R, 357 (151–596) ng/mL in 8 with RIFLE I and 384 (31–539) ng/mL in 10 with RIFLE F
(p = 0.02). Five patients were excluded, three died before 24 h with uNGAL 816
(17–1,029) ng/mL and two were discharged before 24 h with uNGAL 182 (13–352) ng/mL.
The area under ROC curve of uNGAL at admission for AKI prediction was 0.84 (95%
confidence interval 0.74–0.92, p \ 0.0001), with an optimal cutoff value of 114 ng/mL with
69% sensitivity and 84% specificity. Forty-seven patients have Ungal B 114 ng/mL. uNGAL
concentrations at admission were 30 (10–132) ng/mL in 54 patients with SIRS, 36
(10–235) ng/mL in 6 patients with severe sepsis and 400 (126–592) ng/mL in 16 patients with
septic shock (p = 0.001).

CONCLUSIONS. Urine NGAL concentrations measured at ICU admission appeared as a
useful predictor of AKI in critically ill patients; in addition, uNGAL concentrations showed
an increasing pattern from SIRS to severe sepsis and septic shock.

REFERENCE(S). 1. Misra J et al. Lancet 2005; 365:1231.
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THE RIFLE CLASSIFICATION FOR ACUTE KIDNEY INJURY: USING CALCU-
LATED BASAL VALUE OF CREATININE OVERESTIMATES THE INCIDENCE
OF ACUTE KIDNEY INJURY IN CRITICALLY ILL PATIENTS

G.H. Sigurdsson1,2, I.O. Vesteinsdottir2, O.S. Indridason3, K. Sigvaldason4

1Landspitali University Hospital, Department of Anesthesia and Intensive Care, Reykjavik,
Iceland, 2University of Iceland, Faculty of Medicine, Reykjavik, Iceland, 3Landspitali Uni-
versity Hospital, Nephrology, Reykjavik, Iceland, 4Landspitali University Hospital,
Anesthesiology and Intensive Care, Reykjavik, Iceland

INTRODUCTION. Two previous studies using the RIFLE criteria in intensive care patients
have found the incidence of acute kidney injury (AKI) to be 36 and 67%. However, these
studies used calculated basal value of creatinine in a considerable proportion of their patients,
which is a possible source of error.

OBJECTIVES. The aim of this study was to investigate the incidence and severity of acute
kidney injury in intensive care patients using true baseline creatinine values.

METHODS. This was a retrospective study of all patients admitted to the intensive care units
of Landspitali University Hospital (LSH) during the year 2007. Serum creatinine was found
from hospital records but search for baseline values of serum creatinine was also conducted in
other laboratories and health care facilities in the country. The severity of acute kidney injury
was estimated by the RIFLE classification.

RESULTS. 1026 adult patients were admitted to the intensive care units at LSH during the
year 2007 (mean age 60.6 ± 17.8 year, 61.1% males). A reliable baseline serum creatinine
value was found at LSH for 71% of patients but by extending the search we identified a
baseline value in over 99% of the patients. According to RIFLE classification 231 (22.5%)
had acute kidney injury, 83 risk, 70 injury and 78 failure. However, if baseline creatinine was
calculated in the 29% of patients that did not have a baseline value at LSH, as practiced in
previous studies, additional 58 patients were diagnosed with AKI leading to a falsely higher
incidence of 28.1%. Mean age of patients with AKI was 67 compared to 58 by those who did
not develop AKI (p \ 0.001). Hospital mortality of patients with AKI was four times higher
(40.7%) than of those who did not develop AKI (9.1%).

CONCLUSIONS. The incidence of AKI in intensive care units of LSH is about 22.5%,
which is lower than reported in recent studies. The incidence presented in this study is,
however, in 99% of cases based on true baseline data on kidney function, while in previous
studies using the RIFLE classification kidney function was estimated from a calculated
creatinine value in a sizeable proportion of patients, possibly resulting in overestimation of
the incidence of AKI.

Miscellaneous: 1268–1280
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ENERGY EXPENDITURE IN CRITICALLY ILL PATIENTS: COMPARATIVE
ANALYSIS OF PREDICTIVE EQUATIONS AND INDIRECT CALORIMETRY

E.A. Nicolini1, E.A. Santos1, G.C. Alkmim-Teixeira1, J.M. Viana1, A. Basile-Filho1,
O.A. Martins-Filho2, M. Auxiliadora-Martins1
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Brazil, 2Laboratório de Biomarcadores de Diagnóstico e Monitoração, Instituto René Rachou,
Fundação Oswaldo Cruz, Belo Horizonte, Brazil

INTRODUCTION. Careful determination of the energy requirements should be part of the
first care applied to critically ill patients since the metabolic changes provoked by acute
disease make nutritional evaluation a difficult clinical exercise.

OBJECTIVES. The aim of this investigation was to compare the resting energy expenditure
(EE) calculated by Harris-Benedict equation (EEHB) with the resting EE measured by indirect
calorimetry (EEIC) in critically ill patients under mechanical ventilation. Three sources of
body weight were used to calculate the EEHB, including: BW1 = portable scale measured,
BW2 = Ideal body weight calculation = Male: 22.5 9 Height2, Female: 21.5 9 Height2 and
BW3 = Predicted Body Weight Calculation = Male: 50 + 0.91 (height [cm] 152.4), Female:
45.5 + 0.91(height [cm] 152.4).

METHODS. One-hundred fourteen patients were included in this investigation. Energy
expenditure was calculated by the Harris-Benedict equation (EEHB) and measured by indirect
calorimetry (EEIC). Indirect calorimetry was performed during 30 min. Energy expenditure
also was performed through Harris Benedict equation using real body weight and ideal body
weight.

RESULTS. Resting energy expenditure calculated with the Harris-Benedict equation using
the BW1 showed a significant (\0.0001) but low relative correlation (r = 0.58) with EEIC,
with a mean bias of 26.1 kcal day-1 and the limits of agreement ranging from -605.6 to
553.3 kcal day-1 as detected by the Bland-Altman analysis. The use of BW2 and BW3
yielded worse correlation indexes with EEIC (r = 0.34, p \ 0.0001; r = 0.35, p \ 0.0001,
respectively) with Bland-Altman analysis showing worse level of agreement and higher
variability as compared to EEIC (mean bias of 136.7 kcal day-1, limits of agreement = -816
to 542.5 kcal day-1; mean bias of 135.5 kcal day-1, limits of agreement = -825 to
554 kcal day-1, respectively).

CONCLUSIONS. These findings suggest that REEIC seems to be more appropriate than
EEHB to accurate measure of EE in critically ill patients under mechanical ventilation.
Moreover, the alternative methods to calculate the ideal body weight (BW2 and BW3) yielded
decreased accuracy of the EE in critically ill patients.

GRANT ACKNOWLEDGMENT. We are thankful to Fundação de Amparo ao Ensino,
Pesquisa e Assistência (FAEPA) do Hospital das Clı́nicas and Faculdade de Medicina de
Ribeirão Preto-USP for financial support.
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THIAMINE DEFICIENCY IN CRITICAL CARE PATIENT: ASSOCIATION WITH
VITAMINS INVOLVED IN HOMOCYSTEINE METABOLIC ROUTE

E. Planells1, M.Á. Garcı́a Ávila1, J. Martı́n2, D. Florea1, E. Millán1, L. Sáez1,

M. Rodrı́guez-Elvira3, A. Pérez de la Cruz3, F. González4, J. Castaño3

1University of Granada, Granada, Spain, 2Hospital Santa Ana Motril Granada, Granada,
Spain, 3Hospital Virgen de las Nieves, Granada, Spain, 4Hospital San Cecilio, Granada, Spain

INTRODUCTION. Critical care is a patient susceptible to nutritional deficiency, especially
in vitamin. B1, B2, B6, B12 and Folic vitamins are involved in Homocysteine (Hcy) metabolic
route. It has been demonstrated that low Hcy levels are associated with normal folic and B12

vitamin, and with lower cardiovascular risk.

OBJECTIVES. The aim of this study was to define the status of Hcy and B vitamins at admission
and 7 days of ICU stay in critically ill patients, and to evaluate its relationship between them.

METHODS. A prospective study was done on critically ill consecutive patients with
inclusion criteria: C18 years old, SIRS and APACHE II [15. Hcy, B12 and folic plasma
levels were measured by enzymoimmunoassay and enzymatic method. for B1, B2 and B6 in
erythrocyte. Permission was obtained from an institutional ethical committee and written
informed consent was asked.

RESULTS. At 0 and 7 days of ICU stay 50 and 53% of patients were B1 deficient, respectively. 12
and 20% were B12 deficient on both times, respectively. Folic levels show significant differences
between 0 and 7 days of ICU stay. We found association between B2 vitamin and Hcy at admission
and 7 days. No differences were found between 0 and 7 days Hcy values.

CONCLUSIONS. Adequate status of vitamins is needed to be monitored at admission and during
ICU stay of patients that may have prognostic and perhaps therapeutic implications. Development
of B vitamin deficiencies may be associated with different metabolic and clinical alterations that
are attributed to other causes or are unknown, but complicate evolution of critically ill patient.
Measurement and monitoring of Hcy and B vitamin complex is important to prevent the devel-
opment of serious and potentially fatal complications in critically ill patients.
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THE PRESENCE OF AN ALLELE WHICH CODES FOR FUNCTIONAL CYP3A5
REDUCES THE EFFECT OF AKI ON HEPATIC MIDAZOLAM METABOLISM IN
CRITICALLY ILL PATIENTS

C.J. Kirwan1, I.A. MacPhee2, M. Morton3, B.J. Philips1

1St. Georges University of London, Intensive Care Medicine, London, UK, 2St. Georges
University of London, Renal and Transplant Medicine, London, UK, 3St. Georges University
of London, Analytical Unit, London, UK

INTRODUCTION. Cytochrome P450 3A (CYP3A), the most abundantly expressed cyto-
chrome P450 enzymes in liver, are responsible for the metabolism of over 50% of drugs used
across several therapeutic classes. In adults, CYP3A is represented primarily by the major
isoform, CYP3A4, and a polymorphically expressed isoform, CYP3A5. Individuals with at
least one wild-type CYP3A5*1 allele synthesise functionally active enzyme while homozy-
gotes for the *3 allele are functional non-expressers of the enzyme. The presence of
functional CYP3A5 increases the hepatic metabolism of CYP3A substrates such as tacroli-
mus. CKD is known to reduce the hepatic metabolism of drugs via the CYP3A enzyme
system and we have shown, recently, that AKI has a similar effect and that the length of time
with AKI is the most important variable. We hypothesise that expression of functional
CYP3A5 may reduce the impact of AKI on hepatic drug metabolism as has been shown to be
the case for drug interactions with the imidazole antifungals.

METHODS. 72 (45 male) (mean age 72 range 23–90) critically ill patients with no AKI and
varying degrees of severity of AKI were recruited. Midazolam concentration was measured
4 h after intravenous administration as a probe-drug for hepatic CYP3A 4/5 enzyme activity
(T4 [midazolam]). This is a validated method for testing CYP3A activity in critically ill
patients. Patients were excluded if they were on any known CYP3A4/5 inhibitors.

RESULTS. Two patients with severe AKI had unexpectedly high T4 [midazolam]. Figure 1
demonstrates the following: Without a CYP3A5*1 allele, the rate of midazolam metabolism
increased with duration of AKI (r2 = 0.24; p \ 0.0001) (solid line). Patients who had at least
one *1 allele (dashed line) were protected from the inhibitory effect that AKI has on hepatic
drug metabolism (significant difference between the correlation lines p = 0.011). If the two
major outliers are removed (dotted grey line) from the *3/*3 group (r2 = 0.23; p \ 0.001),
the correlation lines remain statistically different (p = 0.048).

Figure 1

CONCLUSIONS. The presence of an allele which codes for functional CYP3A5 protects
critically ill patients from the inhibitory effect of AKI on the hepatic metabolism of
midazolam.
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BICARBONATE WITH PACO2 AND CALCEMIA NORMALIZATION DOES
RESTORE CARDIOVASCULAR PERFORMANCE IN SEVERE LACTIC ACIDOTIC
RATS
A. Kimmoun1, N. Sennoun1, N. Ducrocq1, B. Levy1,2

1INSERM U961, Groupe CHOC, Vandoeuvre-lès-Nancy, France, 2CHU Nancy Brabois,
Intensive Care Unit, Vandoeuvre-lès-Nancy, France
INTRODUCTION. Lactic acidosis during shock is responsible for myocardial failure,
vascular hyporesponsiveness and a decrease in sensitivity to vasopressor agents. Sodium
bicarbonate is a proposed treatment to correct acidosis, although with deleterious cardio-
vascular effects. Indeed, hypocalcemia and hypercapnia, both powerful myocardial
depressants, are the main side effects of the administration of this therapy [1].
OBJECTIVES. Already studied in experimental models of isolated lactic acidosis, the car-
diovascular effects of sodium bicarbonate administration have never been explored after
correction for hypocalcemia and hypercapnia.
METHODS. We therefore compared, in a rat model of severe lactic acidosis (pH \ 7.2, hy-
perlactatemia[3 mmol/l) induced by a state of controlled hemorrhagic shock, the cardiovascular
effects of: (1) standard resuscitation plus administration of sodium bicarbonate with correction for
calcemia and PaCO2 (‘‘ADAPT’’ group, n = 5); (2) standard resuscitation plus administration of
sodium bicarbonate without correction for PaCO2 and calcium (‘‘NONADPAT’’ group, n = 5);
(3) standard resuscitation; (‘‘STAND’’ group, n = 5); (4) standard resuscitation plus calcium
administration (‘‘CALC’’ group, n = 5). Evaluation at steady and shock state, 60 min and
120 min was focused in vivo on arterial gas and myocardial contractility (Emax) by conductance
catheter. Ex vivo vasoreactivity was tested on mesenteric arteries (300 lm) by myography.
Sodium intakes were equivalent between groups.
RESULTS. Our model displayed a profound acidosis from 7.31 to 7.18 ± 0.01 (p = 0.02) and
hyperlactatemia from 2.8 ± 0.4 to 9.2 ± 0.6 mmol/l (p \ 0.01). Emax decreased from 2.5 ± 0.33
to 0.54 ± 0.06 mmHg/ll p = 0.01. In the ADAPT group, at 60 min, pH was normalized at
7.36 ± 0.01 (p = 0.04). Furthermore, Emax was enhanced at 332 ± 43% (p \ 0.001) (STAND:
145 ± 26%, NONADAPT: 94 ± 18%, CALC: 234 ± 52%). The cumulative dose of infused
norepinephrine was significantly lower in the ADAPT group 145 ± 26 lg/kg compared to other
groups (STAND: 344 ± 10 lg/kg, NONADAPT: 438 ± 10 lg/kg, CALC: 423 ± 103 lg/kg,
p = 0.02). Ex vivo mesenteric vasoreactivity in the ADAPT group was normalized (graph 1).

Mesenteric vasoreactivity to phenylephrine
CONCLUSIONS. In severe lactic acidosis, infusion of sodium bicarbonate after correction of
its side effects improves myocardial function and vasoreactivity.
REFERENCE(S). 1. BOYD JH, WALLEY KR. Is there a role for sodium bicarbonate in
treating lactic acidosis from shock? Curr Opin Crit Care., 2008, 14:379–83.
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THE PREVALENCE AND CONSEQUENCES OF 25-HYDROXYVITAMIN D DEFI-
CIENCY IN THE CRITICALLY ILL
S.C. Ward1, B. Agarwal1, M. Harber2, M. Thomas3

1Royal Free Hospital, Department of Intensive Care Medicine, London, UK, 2Royal Free
Hospital, Department of Nephrology, London, UK, 3Royal Free Hospital, Department of
Clinical Biochemistry, London, UK
INTRODUCTION. 25-hydroxyvitamin D deficiency may have clinical consequences for
intensive care patients [1]. The prevalence and significance of 25-hydroxyvitamin D deficiency
in the intensive care unit have not been fully determined. A recent study of an unselected group
of ITU patients [2] has suggested low ITU admission 25-hydroxyvitamin D levels are common.
OBJECTIVES/HYPOTHESES TO BE TESTED. Royal Free Hospital Intensive Care Unit
patients exhibit low circulating levels of 25-hydroxyvitamin D. Circulating levels of 25-hy-
droxyvitamin D decrease further during the course of hospital admission. Admission
circulating levels of 25-hydroxyvitamin D affect ITU morbidity and mortality
METHODS. All ITU admissions were assessed within 72 h of presentation and patients who
were deemed to have the potential to require admission for at least 1 week were included.
Demographic and clinical data were obtained in a prospective manner. Results were recorded
from samples obtained at admission, 7 days and 28 days. Standard ITU nutrition protocols
were used. No interventions were performed.
RESULTS. Clinical and outcome data were obtained for 40 patients. No significant differences
between APACHE 2, SAPS 2 or APACHE 3 scores for survivor and non-survivor groups at
either ITU or Hospital discharge were noted. 60 further patients await complete data analysis.
0% (0 of 39 for whom results were available) achieved an adequate ([75 nmol/l) circulating 25-
hydroxyvitamin D level. 3 patients (7.7%) demonstrated levels within the insufficient range
(50–75 nmol/l). 2 patients (5.1%) did not have any detectable 25-hydroxyvitamin D. The
remaining 34 patients (87.2%) were either in the deficient (41.0%, 25–50 nmol/l) or severely
deficient (46.2%, 10–25 nmol/l) ranges. Admission 25-hydroxyvitamin D levels in survivors
and non-survivors were compared at ITU and Hospital discharge. No significant differences
between the four groups (P [ 0.05, ANOVA) were observed, indicating that in this data set,
admission 25-hydroxyvitamin D levels do not appear to alter or determine clinical course. Mean
25-hydroxyvitamin D levels were compared at admission, Day 7 and at Day 28. No significant
differences between the three groups (P [ 0.05, ANOVA) were identified. No significant dif-
ferences between the mean 25-hydroxyvitamin D levels of the survivors and non-survivors at
Day 7 or Day 28 were apparent (small numbers).

ADMISSION 25-HYDROXYVITAMIN D LEVELS

ITU Hospital

Survivors 28.1 ± 3.4 29.9 ± 3.7

Non-Survivors 29.9 ± 5.6 28.2 ± 4.8

MEAN 25-HYDROXYVITAMIN D LEVELS
Admission Day 7 Day 28

Mean 25-hydroxyvitamin D levels (nmol/L) 29.5 ± 2.6 28.14 ± 2.5 25.5 ± 2.8

CONCLUSIONS. The majority of patients were profoundly 25-hydroxyvitamin D deficient.
We were unable to detect a significant difference in the admission 25-hydroxyvitamin D
levels of survivors and non-survivors at ITU or hospital discharge. A trend to reducing levels
of 25-hydroxyvitamin D with duration of admission was noted and remained common in both
survivors and non-survivors.
Analysis of the full data set of 100 patients is warranted.
REFERENCE(S). 1. Lee P et al, NEJM April 30, 2009. 360:1912–14
2. JJ Weenink et al, Critical Care 2010, 14(Suppl 1):P588. doi:10.1186/cc8820
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EFFECT OF SALINE INFUSIONS ON QUANTITATIVE (‘‘STEWART’S’’) ACID-
BASE ANALYSIS IN PATIENTS UNDERGOING INTERVENTIONAL NEURORA-
DIOLOGY PROCEDURES

N. Roy1, S.P. Young1

1Institute of Neurological Sciences, Department of Neuroanaesthetics, Glasgow, UK

INTRODUCTION. Large volumes of 0.9% sodium chloride (NS) can contribute to meta-
bolic acidosis in patients with septic shock [1,2] and patients undergoing surgical procedures
[3]. Patients with neurological illness can receive significant quantities of NS, chosen pri-
marily for its iso-osmolar properties.
OBJECTIVES. NS is commonly used as maintenance and resuscitation fluid by the anaes-
thetist, and as intravascular flushes by the radiologist during prolonged interventional
neuroradiological (INR) procedures. This pilot feasibility study aimed to ascertain the effect
of NS infusion on acid-base measurements in patients undergoing INR procedures under
propofol-remifentanil anaesthesia.
METHODS. We collated routine electrolyte, albumin and acid-base data of 5 patients who
underwent coil/glue embolisations of intracranial aneurysms and vascular malformations,
both before and after the procedure. Base excess (BE) was partitioned into the effects of
sodium chloride difference (Na-Cl), albumin, lactate and unmeasured anions (UMA), using
the Stewart-Fencl-Story approach [4]. All values are reported as medians (ranges). The
Wilcoxon signed-rank test was used for analytical statistics.
RESULTS. Serum albumin decreased significantly:

SERUM MEASUREMENTS
Median (ranges) Before After p value

Sodium (mEq/L) 137 (135–138) 141 (137–143) 0.06
Chloride (mEq/L) 107 (104–109) 112 (110–117) 0.06
Albumin (g/dL) 40 (36–42) 32 (31–35) 0.05

BE became more negative in all 5 patients (0.2 mEq L-1 before vs. -2.8 mEq L-1 after;
p = 0.06). Sodium chloride difference and UMA both contributed to this base deficit (changes
of 2.0 mEq L-1 and 3.9 mEq L-1 respectively). The fall in serum albumin had the opposite
effect (contributing 2.0 mEq L-1 to base excess). Lactate made a negligible contribution.

BASE EXCESS CONSTITUENTS

CONCLUSIONS. A trend to widening Na-Cl and rising UMA contributed to an increasingly
negative BE in patients undergoing prolonged INR procedures. Dilution of serum albumin
partially ameliorated these BE changes. These changes may become clinically relevant to
acid-base interpretation when severe dysnatraemias and fluid shifts occur in a diverse group of
patients with neurological illness. The osmolar consequences of using ‘balanced salt solu-
tions’ also have to be considered. There is a need for further studies of acid-base analyses in
neurocritically ill patients.
REFERENCE(S). 1. Shock 1998; 9: 364–8
2. Intensive Care Med 2007; 35: 2390–4
3. Anesthesiology 1999; 90: 1265–70
4. Br J Anaesth 2004; 92: 54–60
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HYPOCHOLESTEROLEMIA IN CRITICALLY ILL PATIENTS

L.V. Sanchez1, E.T. Ramos1, E. Hernandez1, F. Perez1, L.A. Fernandez1, A. Martinelli1

1Centro Medico de Caracas, Department of Critical Care Medicine, Caracas, Venezuela
INTRODUCTION. Total cholesterol (TC) is reduced as part of an acute-phase response to
many disorders, including infection, malignancy, surgery and burn injury. This decrease
occurs early in the course of critical illness and it has also been associated with nosocomial
infections and increase magnitude of organ dysfunction. Although the mechanism is still
unknown, cytokine release may be one important factor; there is a significant inverse rela-
tionship between cholesterol and C-reactive protein, IL-6 and IL-10. Some authors have
concluded that cholesterol is an independent predictor of mortality.
OBJECTIVES. Evaluate the prevalence of low levels of cholesterol on admission and its
variations during the first 24 h in critically ill patients.
METHODS. Prospective descriptive study with 41 patients randomly selected who were
admitted to a Medical Surgical ICU from January to April 2010. Serial blood samples were
collected on admission and on the morning of day 2; the Acute Physiology and Chronic
Health Evaluation (APACHE) II score were computed and demographic data as well as ICU
mortality were considered.
RESULTS. One patient died within the first 24 h, with the lowest TC on admission (TC-0)
registered (54 mg/dL). There were included 40 patients: 27 male (67.5%), mean age 64.7 years,
APACHE II score 11. There were 23 (57.5%) patients with low cholesterol (B 160 mg/dL) on
admission and 33 (82.5%) on the day 2; mean TC-0 was 147.3 mg/dL and TC on the day 2 (TC-1)
114.8 mg/dL. There were reported a decrease in TC in 34 (85%) subjects. Patients with infection/
septic shock (n = 7) had the lowest TC-0 (136 mg/dL), the greatest decrease (34.8%) and the
highest APACHE II score (18); the post-surgery and trauma (n = 16) and non-septic shock
(n = 3) groups had similar TC-0 (144.2 vs. 143.6 mg/dL) and decrease (27.1 vs. 27.8%), although
the APACHE II score were different (9 vs. 14); patients with cardiovascular disease (n = 7)
registered 24.7% decrease in TC, and TC-0 176.3 mg/dL. The overall mortality rate was 12.5%
(n = 5), all deaths were in the lower-cholesterol group. Survivors versus non-survivors had TC-0
149.2 versus 134.0 mg/dL; TC-1 112.6 versus 97.2 mg/dL; TC decrease 21.4 versus 27.5% and
APACHE II score 11 versus 22.
CONCLUSIONS. Critically ill patients had low cholesterol on admission in the ICU and
become more hypocholesterolemic at an early point in their illness. These findings show a trend
toward increasing mortality rate in patients with infections, shock and cardiovascular disease.
REFERENCE(S). 1. Bonville et al. The Relationships of Hypocholesterolemia to Cytokine
Concentrations and Mortality in Critically Ill Patients with Systemic Inflammatory Response
Syndrome. Surgical Infections 2004, 5(1):39–49.
2. Gordon et al. Low lipid concentrations in critical illness: Implications for preventing and

treating endotoxemia. Crit Care Med 1996, 24(4).
3. Memis, et al. High C-reactive protein and low cholesterol levels are prognostic markers

of survival in severe sepsis. JCA,19:186–91.
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EFFICACY OF RECOMBINANT HUMAN ERYTHROPOIETIN IN CRITICALLY
ILL ANAEMIC SEPTIC PATIENTS

H.S. Effat1

1Cairo University, Critical Care Medicine, Cairo, Egypt

INTRODUCTION. Anaemia commonly complicates the course of critically ill patients. By
ICU day 3, approximately 95% of patients have Hb concentrations below normal. About 85%
of patients with an ICU stay greater than 1 week receives blood transfusion with a significant
increase in mortality rates compared with non transfused patients. rHuEPO was approved for
human use in June 1989.

OBJECTIVES. To investigate the erythropoietic response to hight dose of a weekly schedule
of recombinant human erythropoietin (rHuEPO) in critically ill anaemic septic patients.

METHODS. A total of 60 patients admitted to the intensive care unite (ICU) were enrolled in
this study, patients were randomized to receive either rHuEPO or not, 30 patient did to form
the rHuEPO group, 30 did not to form the control group.

RESULTS. The EPO treated group of patients showed significant increase in reticulocyte
count compared with baseline p \ 0.001, as well as with the control group p \ 0.006. The
EPO treated group exhibited also a significant increases in Hb concentration compared with
baseline p \ 0.001 as well as the control group \0.0 3. All patients in the control group
received RBC blood transfusion 100%, while only 83.33% of the EPO group did. The EPO
treated group showed significant decreases in their APACHE II score during the study period
compared with baseline p \ 0.001 as well as with the control group p \ 0.05. The EPO
treated group showed no significant difference in their SOFA score compared with baseline
p \ 0.923, however the control group exhibited continuous and significant increase in their
SOFA score throughout the study period compared with their baseline p \ 0.003, there was
no significant difference in the final outcome recovery, mortality or morbidity p \0.337,
p \ 0.286 respectively.

CONCLUSIONS. The administration of rHuEPO to critically ill anaemic septic patients is
effective in raising their reticulocytic counts, Hb concentrations and in reducing the total
number of units of RBCs they require. In addition there was a trend toward better in hospital
clinical course, increased recovery and decreased mortality in the rHuEPO group.

REFERENCE(S). 1. CORWIN HL, KRANTZ SB: Anemia of the critically ill: acute anemia
of chronic disease. Crit Care Med;28:3098–3099, 2000.

2. TAYLOR RW, MANGANARO L, et al: Impact of allogenic packed red blood cell
transfusion on nosocomial infection rates in the critically ill patient. Crit Care Med;
30:2249–2254, 2002.

3. FISHER JW: ERYTHROPOIETIN; physiology and pharmacology update. Exp Biol Med
228:1–14, 2003.

4. GABRIEL A, KOZEK S, CHIARI A, et al: High dose recombinant human erythropoietin
stimulates reticulocyte production in patients with multiple organ dysfunction syndrome:
The Journal of Trauma: Injury, Infection and Critical Ca; 44:361–367, 1988.
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PHARMACOKINETICS OF ORAL VERSUS INTRAVENOUS THYROXINE (T4) IN
ORGAN DONORS

M.D. Sharpe1,2, W.M.R. Haddara3,4

1The University of Western Ontario, Department of Anesthesia and Perioperative Medicine,
London, Canada, 2London Health Science Centre, Program in Critical Care, London, Canada,
3The University of Western Ontario, Medicine and Program in Critical Care, London, Can-
ada, 4London Health Science Centre, London, Canada

INTRODUCTION. Thyroxine replacement therapy has become commonplace in the man-
agement of organ donors to reverse hemodynamic instability and homeostasis, yet the
pharmacokinetics of thyroxine are unknown in this patient population [1,2]. Since T3 is only
available in oral form, we studied the pharmacokinetics of oral versus intravenous T4 to
determine if oral administration is suitable.

OBJECTIVES. (1) to study the pharmacokinetics of oral versus iv T4 therapy; (2) to
determine if oral thryoxine therapy is suitable.

METHODS. With ethics approval and signed consent from the substitute decision maker, 34
patients who were determined to be neurologically dead and consented for organ donation,
were randomized to receive either an oral or intravenous dose of T4 (2 mcg/kg). All patients
received an oral and iv preparation; one of which was a placebo. This study was also double
blinded and randomization occurred in blocks of 4–6. Free serum levels of T4 and T3 were
measured hourly until the time of organ procurement. The area under the curves (AUC) were
determined and compared using.

RESULTS. There were 15 patients (13 males) in the oral versus 17 patients (8 males) in the
iv group, with an average age of 61 ± 14 vs. 53 ± 17, respectively. There was no significant
difference at baseline or 6 h between groups for hemodynamic variables, free T4, free T3 or
TSH levels. The only exception was MAP where it was higher at baseline in the oral group
and there was a significant increase at 6 h in the iv but not the oral group (77–96 vs. 91–89 in
the oral). The AUC for T4 was greater for the iv group (301 pmol/l/12 h) compared to the oral
group (274 pmol/l/12 h). There was no statistically significant difference in any of the levels
from 0 to 12 h between the oral and iv groups. Oral bioavailability of T4 was 91%.

CONCLUSIONS. Administration of iv T4 resulted in a slightly greater AUC compared to
oral administration. However, oral bioavailability of T4 in our population was very high, at
91%. T3 is currently the recommended thyroid replacement in neurologically dead organ
donors. However, intravenous T3 is unavailable in many jurisdictions. IV T4 has been used as
a substitute. Our study shows that in this select population, oral bioavailability is high sug-
gesting that oral T4 may be a reasonable alternative. Further work is needed to determine
whether there was a difference in the number and rate of organ retrieval in the oral versus
intravenous groups.

REFERENCE(S). 1. Rosendale JD et al. Transplantation 2003;75:482–7.
2. Rosendale JD et al. Am J Transplant 2002;2:761–8.
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ORNITHINE-ASPARTATE COMPLEX ADMINISTRATION IN THERAPY
OF ACUTE NECROTIZING PANCREATITIS IN CHRONIC ABUSE PATIENTS

A. Butrov1, A. Shestopalov1, N. Panova1, N.A. Ibarra Peña1

1Peoples Friendship University of Russia, Department of Anesthesiology and Resuscitation of
Peoples Friendship University of Russia, Moscow, Russian Federation

INTRODUCTION. Specific characteristics of metabolic derangements occurring in critical
illness is domination of developing catabolic state particularly in acute necrotizing pancre-
atitis. As a result, we faced such a problem as developing a clinically apparent protein-calorie
deficiency which is resistant to standard nutritional support. The treatment of acute necro-
tizing pancreatitis in chronic abuse patients is difficult to handle for the clinician and should
include sufficient energoplastic supply.

OBJECTIVES. In our research we aimed to assess the efficacy of adding of ornithine-
aspartate complex in carbohydrate metabolism in chronic abuse patients with acute necro-
tizing pancreatitis.

METHODS. 56 comparable chronic abuse patients with acute necrotizing pancreatitis
(control group N = 28, mean age 45.1 ± 8.5; Ornithine group N = 28, mean age
44.0 ± 8.1) received early parenteral nutrition from the moment of admission to hospital with
universal system ‘‘three-in-one’’. Ornithine group also received ornithine-aspartate complex
by parenteral administration (40 g/day). On the second day the patients were admitted par-
enteral nutrition and tube feeding 24 h/day. The volume of parenteral nutrition was gradually
decreasing. Biochemical and metabolic endpoints were measured at baseline and on 6th day
(nitrogen balance, amino acids spectrum, plasma whole protein, transferring concentrations,
glucose and insulin levels) at the Clinical Laboratory

RESULTS. In all patients metabolic disturbances with protein status and carbohydrate
metabolism shifts were revealed. Dynamic of the whole protein, albumin/protein ratio and
nitrous balance in both group showed similar tendency of metabolic improvement. Dynamic
of essential and nonessential amino acids concentration remained normal showing adequate
energoplastic supply in both groups. Glutamine concentration in Ornithine group remained
stable and even increased by the 6th day of nutritional support, while in Control group
glutamine concentration was decreasing, and by the 6th day of nutritional support it was
below normal values. In Ornithine group higher levels of endogenous insulin at normal values
of glucose and faster Fisher index improvement were detected.

CONCLUSIONS. Administration ornithine-aspartate complex in therapy of acute necrotiz-
ing pancreatitis in chronic abuse patients, probably, may influence on disease outcome.

In Ornithine group duration of delirium tremens causes was 4 ± 1 days versus Control group
(6 ± 1 days). Restoration of metabolic activities confirms adequate nutritional support in
both groups but ornithine-aspartate complex adding provides faster improvement of protein
and carbohydrate metabolism.
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COMPARISONS OF NUTRITIONAL INDEXES INCLUDING PREALBUMIN
AND SEVERITY SCORING SYSTEMS AS PROGNOSTIC INDICATORS
IN SURGICAL INTENSIVE CARE UNIT PATIENTS

J.-M. Lee1, Y.-J. Lee1, M.-H. Kim2, Y.-J. Lee2, J. Hong3

1Ajou University School of Medicine, Anesthesiology and Pain Medicine, Suwon, Republic
of Korea, 2Ajou University Hospital, Nutritional Support Team, Suwon, Republic of Korea,
3Ajou University School of Medicine, Surgery, Suwon, Republic of Korea

INTRODUCTION. Prealbumin level was known as sensitive indicator for assessing the
severity of critically ill patients. However, there is a little data showing the correlation
between the serum prealbumin levels and the patient’s outcome.

OBJECTIVES. This study was designed to evaluate the nutrition indexes including serum
prealbumin level as prognostic indicators of patient recovery in critically ill patients with
comparing severity scoring systems.

METHODS. We selected 59 patients over 16 years old, supplied with total parenteral
nutrition (TPN) for more than 7 days in surgical intensive care unit, Ajou University Hospital,
Suwon, Korea. The serum prealbumin, albumin levels and total lymphocyte count were
measured at the first, 3rd, 5, 7, 10, 14th days of nutrition support care by TPN. We checked
APACHE (acute physiology and chronic health evaluation) II score, SAPS (simplified acute
physiology score), MODS (multiple organ dysfunction score) and SOFA (sequential organ
failure assessment) score of patients.

RESULTS. There were 43 male patients and 16 female patients with mean age 54.3 years.
The mean day of SICU staying was 13.2 days. We compared two groups; survivor group
(N = 49) and non-survivor group (N = 10). There were significant statistical differences in
ICU staying days (p = 0.021), APACHE II score (p \ 0.001), SAPS (p \ 0.001), MODS
(p = 0.007) and SOFA score (p = 0.005) between two groups. However, serum prealbumin
level (p = 0.370), albumin level (p = 0.444) and total lymphocyte level (p = 0.584) did not
showed significant difference between two groups. Receiver Operating Characteristic curve
showed low accuracy of serum prealbumin level as a prognostic factor (area = 0.559).
Prealbumin level showed correlation with albumin (r = 0.561), however did not show cor-
relation with APACHE II (r = -0.151), SAPS (r = -0.056), SOFA (r = -0.056) and
MODS (r = -0.076).

CONCLUSIONS. Nutrition indexes including prealbumin did not correlated with clinical
outcome of critically ill patients.

REFERENCE(S). Yonsei Med J 2005(46)1;21–26
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ROLE OF ZINC ON ANTIOXIDANT STATUS IN CRITICALLY ILL PATIENT

E. Planells1, D. Florea1, L. Sáez1, E. Millán1, M.Á. Garcı́a Ávila1, M. Rodrı́guez-Elvira2,

J. Castaño2, F. González Dı́az3, J. Martı́n4, F. González Martı́n5, A. Pérez de la Cruz2

1University of Granada, Granada, Spain, 2Hospital Virgen de las Nieves, Granada, Spain,
3Hospital San Cecilio, Granada, Spain, 4Hospital Santa Ana Motril, Granada, Spain, 5Hospital
General de Baza, Granada, Spain

INTRODUCTION. Zn2+-deficiency is linked to inflammatory processes mediated by reac-
tive oxygen species that are increased in those lacking circumstances. Measurement and
monitoring of Zn2+ is important to prevent the development of serious and potentially fatal
complications in critically ill patients

OBJECTIVES. The aim of this study was to define the status of Zn2+ in plasma and
erythrocytes at admission and 7 days of ICU stay in critically ill patients, and to evaluate its
relationship with another antioxidant biomarkers as Mg 2+ and superoxide dismutase (SOD).

METHODS. A prospective study was done on 54 critically ill consecutive patients with
inclusion criteria: C18 years old, SIRS and APACHE II [ 15. Zn2+ and Mg2+ were measured
by flame Atomic Absorption Spectrophotometry (AAS) in wet-mineralized samples of
erythrocyte. Mg2+-and Zn2+-content in administered nutrition was recorded daily during the
7 days of studied stay, and %RDIs were obtained. SOD activity was measured by spectro-
photometry with an enzymatic method in erythrocytes. Permission was obtained from an
institutional ethical committee and written informed consent was asked.

RESULTS. At admission 36.5 and 30.6% of patients were deficient in erythrocyte Zn2+- and
Mg2+-, respectively, increasing to 49 and 41.2% at seventh day of ICU stay. There were
significant differences between initial and final levels (p \ 0.05, in both elements). A sig-
nificant correlation was found between Zn2+-administered by nutritional (PE and/or E)
treatment (94% below RDIs) and erythrocyte Zn2+-content (p \ 0.05) at seventh day, and
erythrocyte Zn2+-level is positively associated with erythrocyte Mg2+-level content (p \ 0.02)
and SOD activity (p \ 0.05) of critically ill patients.

CONCLUSIONS. Adequate intake of Mg2+- and Zn2+-, and Mg2+- and Zn2+-levels in
erythrocyte are needed to be monitored at admission and during ICU stay of patients and may
have prognostic, and perhaps therapeutic, implications. Development of Mg2+- and Zn2+-
deficiencies during an ICU stay may be associated with different metabolic and clinical
alterations that are attributed to other causes or are unknown, but complicate evolution of
critically ill patient.

1280
ANAEMIA DOES NOT AFFECT PHYSICAL QUALITY OF LIFE, ACTIVITIES OF
DAILY LIVING OR ACTUAL PHYSICAL FUNCTION DURING MEDIUM TERM
RECOVERY FROM CRITICAL ILLNESS

A.P. Bateman1, D. Hope1, T. Walsh1

1Lothian University NHS Trust, Edinburgh, UK

INTRODUCTION. Physical function is impaired following critical illness [1]. Anaemia is a
common complication of critical illness and has the potential to influence physical function
[2]. It is not known whether anaemia affects the physical components of quality of life, the
ability to carry out the activities of daily living (AODL) or the actual physical function of
patients during recovery from critical illness.

OBJECTIVES. To determine the physical quality of life, ability to perform activities of daily
living and actual physical function in a cohort of ICU survivors dichotomised on the presence
of anaemia at 3 months following ICU discharge.

METHODS. Patients requiring[48 h of invasive ventilation or non-invasive ventilation plus
one other organ failure were recruited from a general ICU population. Patients with a pre-
existing haematological condition were excluded. Baseline and characteristics of ICU stay
were recorded. The patients were assessed with the SF-36 quality of life questionnaire (PCS),
The Frenchay Activities Index (FAI) of AODL recalled for pre-morbid status and at 3 and
6 months, and the 6 min walk test (6 MWT) for actual physical function at 3 and 6 months
following discharge from ICU. Organotopic measures of haemaglobin, creatinine, serum
C-reactive protein and albumin concentration were also recorded. The results were dichoto-
mised on the presence of anaemia at 3 months for statistical analysis. Baseline characteristics
were compared with Student’s t test. A 2 way ANOVA was performed on the PCS and FAI
score as well as comparisons with t test between each time-point. The distance walked as part
of the 6 MWT was compared with Mann–Whitney U test.

RESULTS. Patients who remained anaemic at 3 months were older, had a longer ICU stay
and had a greater requirement for inotropes during their ICU stay. The PCS score of quality of
life and the FAI score was significantly impaired in both groups during follow up, but there
was no effect of anaemia. The results of the t tests showed that there was a significant
difference between the groups at 6 months for PCS but not for FAI scores. The distances
walked were severely impaired compared to the normal population (170 and 228 m at 3 and
6 months for anaemic group and 240 and 358 m for non-anaemic) in both groups was not
significantly different between the two groups. The non-anaemic group did increase the
distance walked significantly from 3 to 6 months. There was no difference between albumin,
CRP and creatinine concentrations between the groups.

CONCLUSIONS. Anaemia is common following critical illness but does not appear to affect
the physical aspects of recovery during medium term rehabilitation. This may be due to an
overwhelming degree of symptom burden from other complications of critical illness
impairing physical function to such a degree that the effects of anaemia are negligible in the
medium term.

REFERENCE(S). 1. Cuthbertson et al 2005
2. Bateman et al 2009

Basic research in sepsis: Pathophysiology 2: 1281–
1294
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INFLUENCE OF PLASMA OF SEPTIC PATIENTS ON MITOCHONDRIAL
FUNCTION

J. Grip1, M. Fernström1, J. Wernerman1, O. Rooyackers1

1Karoliska Institutet and Karolinska University Hospital, Dept Anesthesiology and Intensive
Care, Huddinge, Sweden

INTRODUCTION. It is well established that mitochondria are affected by septic shock.
Although decreases in number and function has mainly been described in skeletal muscle,
also other organs seem to be affected and it has been hypothesized that mitochondrial dys-
function might be involved in the development of organ failure.

OBJECTIVES. To study the effect of plasma of patients with septic shock on mitochondrial
function in vitro to potentially later on identify a central factor affecting mitochondria in all
tissues during sepsis and leading to multiple organ failure.

METHODS. After sacrificing 6–8 week old Sprague-Dawley rats, mitochondria from soleus
muscle were isolated through homogenization and a series of centrifugations. Mitochondrial
function was assessed by measuring of oxygen consumption, using an oxygraph containing a
Clarke-electrode, after addition of ADP. Before these measurements, mitochondria were incu-
bated with plasma from septic patients or healthy volunteers, respectively, for 30 min. In our
second series, the mitochondria were incubated with different concentrations of IL-6, TNF-a or
buffer. Respiration rates were measured in the presence of ADP (state 3; a measure for the
oxidative capacity to produce ATP) and without the presence of ADP (state 4; a measure for the
amount of uncoupling). Respiratory control ratio (RCR; a measure for the respiratory efficiency of
the mitochondria) was calculated by dividing state 3 by state 4 activity. All measurements were
related to citrate synthase activity to compensate for the amount of mitochondria. Statistical
differences between the groups were analyzed using a Student’s t test.

RESULTS. ADP dependent (state 3) respiration was 98% higher and RCR 165% higher in
the mitochondria incubated with plasma from the septic patients compared to those incubated
with plasma from healthy volunteers (Table). There were no significant differences between
the groups incubated with preservation buffer or the different cytokines (Table).

TABLE 1
State 3 (nmol O2 ml-1 units CS-1) RCR

Patients
Control plasma 32 ± 5 4.6 ± 3.1
Septic patients 64 ± 17* 12.2 ± 4.0*

Cytokines
Control buffer 75 ± 20 14.9 ± 2.2
1 mM IL-6 87 ± 18 12.3 ± 2.2
100 mM IL-6 92 ± 19 12.7 ± 1.7
TNF-a 57 ± 13 14.1 ± 4.0

Mean ± SD
CS citrate synthase
* p \ 0.05 versus control

CONCLUSIONS. Plasma from patients with septic shock increases mitochondrial respiration
and efficiency compared with control plasma. This increase does not seem to be initiated by
the cytokines in our experiment. Future research will try to identify the factor responsible for
this effect.

1282
ISOLATION AND IDENTIFICATION OF INFLAMMATORY SPECIFIC PROTEINS
IN INTERSTITIAL FLUID IN SKIN DURING ACUTE OVERHYDRATION

H.K. Brekke1,2, E. Oveland3, O. Tenstad3, S.M. Hammersborg1, O. Kolmannskog3,

H. Wiig3, P. Husby2, T. Nedrebø3

1Haukeland University Hospital, Department of Anesthesia and Intensive Care, Bergen,
Norway, 2University of Bergen, Department of Surgical Sciences, Bergen, Norway, 3Uni-
versity of Bergen, Department of Biomedicine, Bergen, Norway

INTRODUCTION. Microvascular fluid loss from the intravascular to the interstitial space
generates tissue edema and is one of the major challenges in emergency and intensive care
medicine. Isolation of interstitial fluid (IF) from skin makes it possible to study the micro-
circulation and proteins in this environment both during normal as well as pathophysiological
conditions such as acute inflammation.

OBJECTIVES. By studying bio-markers from proteomic analysis by mass spectrometry in
an inflammation model, we wanted to find proteomes that could be important in explaining
inflammation.

METHODS. We have applied a recently described centrifugation method in a porcine model
and compared it with implanted wicks. In nine anesthesized piglets we compared the methods
and evaluated the IF, by overhydrating the pigs with 3000 ml of acetated Ringer’s solution for
1 h, and thereafter continuously supplemented for 1 h according to fluid losses. IF was
isolated from implanted dry wicks, wet wicks and by centrifugation of excised skin. The
methods were evaluated by the ability to reflect overhydration and to show the expected
composition of plasma proteins in IF by use of HPLC. The IF was also processed further with
mass spectrometry to find possible tissue degradation or inflammation due to overhydration.
Statistics: by SPSS v 13.0 and GraphPad Instat (version 3.05). Significance level: p = 0.05.

RESULTS. Colloid osmotic pressure in IF was significantly lowered after overhydration for
all the tree methods. Wet wicks p = 0.05, dry wicks p = 0.001, skin samples p = 0.05.
HPLC of IF collected with centrifugation after overhydration, identified peaks representing
molecules smaller than albumin. Mass spectrometry of the same IF identified several proteins
associated with inflammation: alpha-1-antichymotrypsin and Lumican, the latter a protein
identified as a modulator of inflammation.

CONCLUSIONS. We have introduced a new centrifugation method for isolation of IF from
the skin of pigs. By further analysis of IF isolated by centrifugation we were able to dis-
tinguish proteins found only in the IF of the pigs overhydrated with Ringer’s acetate. These
proteins could be associated with an inflammatory condition in the skin caused by massive
overhydration, again causing tissue degradation. Identification and validation of proteomic
biomarkers can be a useful tool in future treatment of inflammation in general, and in sepsis in
special.

REFERENCE(S). 1. Levy JH: The human inflammatory response. J Cardiovascular Phar-
macology 27 suppl: S31–S37, 1996. 2. Negrini: Differential degradation of matrix
proteoglycans and edema development in rabbit lung. Am J Phys Lung Cellular and
Molecular Phys 290: L470–L477, 2006.|
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PRELIMINARY SCREENING OF THE EXPRESSION OF MICRORNA IN
LYMPHOCYTE STIMULATED BY LPS

G.-L. Cai1, J. Yan1, Z. Fan1, Y.-H. Yu1, Z.-C. Zhang1, C.-B. Hu1

1Zhejiang Hospital, ICU, Hangzhou, China
INTRODUCTION. MicroRNA must be the first expression and control the immune response
of lymphocyte, what kinds of Expression of MicroRNA in Lymphocyte Stimulated by LPS
have not been known yet.
OBJECTIVES. To detect the expression of microRNA in lymphocyte that was stimulated by
lipopolysaccharide with the technique of gene microarray, and screen the specific expression
of microRNA.
METHODS. This experiment was divided into two procedures. The first procedure is to
choose two kinds of cell strains, including Jurkat cell strain (comes from leukemia) and
CCRF-CEM cell strain (comes from acute lymphocyte leukemia).we cultivate this two kinds
of cell strains to mature stage, then inoculate every kind of cell strain into four culture dishes,
two culture dishes was stimulated by 1 lg/ml lipopolysaccharide(study group), and the other
two culture dishes serve as blank control(not stimulated by 1 lg/ml lipopolysaccharide).
Eight hours later, we extracted the microRNA in each culture dish. The second procedure is to
use the technique of gene microarray to analysis the difference expressions of microRNA.
RESULTS. According to the results of gene microarray, the expression of microRNA-7-1 decreased
significantly in study group compared with control group in CCRF-CEM cell strain (Log2 (G2/
G1) = -0.41, p\0.05); the expressions of microRNA-1208 and microRNA-769-3p have a
decrease trend in study group compared with control group in CCRF-CEM cell strain
(0.05\P\0.10); the expressions of microRNA-16, microRNA-339 and microRNA-3p have a
increase trend in study group compared with control group in CCRF-CEM cell strain
(0.05\P\0.10). the expressions of microRNA-181a-2 and microRNA-720was no difference
between study group compared with control group in Jurkat cell strains stimulated by LPS(P[0.05).

Fig. 1 expressions of microRNA in CCR-CEM

CONCLUSIONS. The expression of microRNA-7-1 decreased significantly in CCRF-CEM
cell strain stimulated by LPS, microRNA-7-1 maybe join in the control the immune response
of lymphocyte. More studies were needed.
REFERENCE(S). Bartel DP. MicroRNAs: genomics, biogenesis, mechanism, and function
[J]. Cell 2004, 116(2):281–297

1284
HYPOPERFUSION AND HYPERPERMEABILITY EFFECTS OF THE PLATELET
ACTIVATING FACTOR PAF IN THE ISOLATED PERFUSED RAT SMALL
BOWEL

I. Lautenschläger1, H. Dombrowsky2, J. Sarau2, Y.L. Wong2, P. Zabel2, S. Uhlig3,

I. Frerichs1, N. Weiler1

1University Medical Centre Schleswig-Holstein, Campus Kiel, Department of Anaesthesiol-
ogy and Intensive Care Medicine, Kiel, Germany, 2Leibniz Centre for Medicine and
Biosciences, Department of Pneumology, Borstel, Germany, 3Rheinisch-Westfaelische
Technische Hochschule, Department of Pharmacology and Toxicology, Aachen, Germany
INTRODUCTION/OBJECTIVES. PAF induces intestinal endothelial and epithelial barrier
dysfunction and contributes to the development of sepsis. The mechanisms of PAF actions are
not well-understood.
METHODS. A recently developed isolated model of the rat small bowel [1] was used. The
following groups were studied: (1) PAF (n = 5), 2) PAF + PAF antagonist (ABT491, n = 6),
3) PAF + thromboxane (SQ29548) and leukotriene (MK571) antagonist (SQ/MK, n = 6), 4)
PAF + rho kinase inhibitor (Y27632, n = 3), 5) thromboxane agonist (U46619, n = 3), 6)
thromboxane agonist + rho kinase inhibitor (U46/Y27, n = 3), 7) PAF + inhibitor of acid
sphingomyelinase (ASMase) (imipramine, n = 4) and 8) PAF + inhibitors of ASMase and
cyclooxygenase (acetylsalicylic acid) (Imi/ASA, n = 5). All receptor antagonists and enzyme
inhibitors were administered continuously 15 min before the end of a 60 min equilibration
period. PAF or the thromboxane agonist were applied as boli. The dynamic pressure responses
and the fluid shifts in the organ were recorded continuously.
RESULTS. The area under the pressure response curve and the volume shift [vascular fluid
loss (ml) within 15 min after stimulation normalized to intestine dry weight (g)] are shown in
Figs. 1 and 2.

Figure 1

Figure 2

CONCLUSIONS. Our data indicate that the vasoconstriction mediated by the PAF and
thromboxane receptors is linked to the intracellular rho kinase pathway. Imipramine and ASA
seem to stabilize the intestinal barrier and reduce the vascular fluid loss.

REFERENCE(S). 1) Lautenschläger et al Am J Physiol Gastrointest Liver Physiol 2010;
298:G304–313.

1285
SRC-DEPENDENT ICAM-1 PHOSPHORYLATION AND NO PRODUCTION IN
PULMONARY MICROVASCULAR ENDOTHELIAL CELLS MEDIATES NEUTRO-
PHIL EXTRAVASATION DURING ACUTE INFLAMMATION
G. Liu1, G. Hu2, D.E. Schwartz2, R. Minshall1,2

1University of Illinois at Chicago, Pharmacology, Chicago, USA, 2University of Illinois at
Chicago, Anesthesiology, Chicago, USA
INTRODUCTION. Polymorphonuclear neutrophil (PMN) extravasation is a critical com-
ponent of the host defense mechanism that can also result in oxidative tissue injury. This
process first requires PMN adhesion to endothelial cells (ECs) and then subsequent trans-
endothelial migration (TEM) from the vasculature. Intercellular adhesion molecule-1 (ICAM-
1) on the EC surface is required for firm adhesion of PMNs. The interaction of beta2 integrins
on PMNs with ICAM-1 on the EC surface induces ICAM-1 clustering and activation, and
then subsequent outside-in signaling is thought to facilitate neutrophil transmigration. ICAM-
1 activation is known to increase Src kinase activity as well as NO production in ECs.
However, the mechanism by which PMN binding triggers ICAM-1-dependent Src and eNOS
activation as well as their role in neutrophil TEM is not well understood.
OBJECTIVE: We tested the hypothesis that ICAM-1 activation of Src signaling and sub-
sequent stimulation of eNOS-derived NO production is required for PMN extravasation
during acute inflammation.
METHODS. The in vivo model of carrageenan-induced acute lung inflammation in wild-type
(WT), ICAM-1-/-, and eNOS-/- mice was used in parallel with in vitro endothelial cell
culture studies to assess ICAM-1-dependent signaling mechanisms that mediate PMN infil-
tration during acute lung inflammation.
RESULTS. Carrageenan-induced PMN infiltration into the lung and activation of Src and
eNOS were significantly reduced in ICAM-1-/- mice. In HUVECs expressing native mouse
ICAM-1 or phospho-defective Tyr518Phe ICAM-1 mutant, we observed that ICAM-1 acti-
vation via Ab cross-linking increased Src activity and NO production in a manner dependent
on Tyr518 ICAM-1 phosphorylation. Phosphatase-dead SHP2 mutant (Cys463Ser) blocked
ICAM-1 cross-linking induced Src activation, and thus SHP2 recruitment to activated ICAM-
1 may play an important role in sustaining Src activity by dephosphorylating Src negative
regulatory Tyr529. In addition, ICAM-1 cross-linking promoted the phosphorylation of Akt at
Ser473 and eNOS at Ser1177 leading to sustained NO production. Both Akt and eNOS phos-
phorylation and resultant NO production were sensitive to Src inhibitor PP2 and PI3-kinase
inhibitor wortmannin, suggesting ICAM-1 activation stimulates the Src-PI3 K-Akt-eNOS
pathway in endothelial cells. In vitro, PMN transmigration was dependent on ICAM-1
phosphorylation and NO production. Consistent with this, in the in vivo model of carra-
geenan-induced acute inflammation we observed that PMN infiltration into the lung was
significantly reduced in eNOS-/- mice.
CONCLUSIONS: Acute inflammation or ICAM-1 cross-linking in vitro results in Src-
dependent ICAM-1 phosphorylation, sustained endothelial cell Src signaling, and eNOS-
derived NO production which play critical roles in mediating neutrophil extravasation and
infiltration in the lung.
GRANT ACKNOWLEDGMENT. Supported by NIH R01 HL071626 and P01 HL060678.

1286
MITOCHONDRIAL FUNCTION OF MONOCYTES IN HYPOBARIC HYPOXIA

T.M. Merz1, J. Pichler Hefti2, U. Hefti3, A. Huber4, J. Takala1, J. Stephan1, S. Djafarzadeh1

1University of Bern, Department of Intensive Care Medicine, Bern, Switzerland, 2University
of Bern, Department of Pneumology, Bern, Switzerland, 3Spital Langenthal, Department for
Orthopedic Surgery, Langenthal, Switzerland, 4Cantonal Hospital Aarau, Zentrum für La-
bormedizin, Aarau, Switzerland

INTRODUCTION. Prolonged hypobaric hypoxia leads to systemic oxidative stress similar
to severe inflammation and might serve as a model for human sepsis. In the context of a high
altitude expedition human subjects can safely be submitted to prolonged hypoxia and the
resulting changes in mitochondrial function can be explored in a controlled fashion. The
effect of hypoxia on immune cells—key players in the pathophysiology of sepsis—is of
particular interest.

OBJECTIVES. To measure mitochondrial function of monocytes during prolonged hypo-
baric hypoxia.

METHODS. Serial blood samples were collected and oxygen saturation was measured in
twelve climbers before and throughout a high altitude climbing expedition to Pik Lenin
(7,134 m). Measurements were performed at 440 m (baseline) and at the altitudes of 3,600 m
(day 1), 4500 m (day 4) and 5,400 m (day 9) above sea level. Pure monocytes were isolated
by the use of an antibody-antigen mediated immunomagnetic cell isolation procedure and
lysed for determination of activities of mitochondrial enzymes cytochrome c oxidase and
citrate synthase. Repeated measurements ANOVA followed by least significant difference
(LSD) post hoc test were used to compare results on different altitudes.

RESULTS. Mean oxygen saturation was 91 ± 3% on 3,600 m, and decreased to 86 ± 3% on
4,500 m and 81 ± 5% on 5,400 m (p = 0.001). We observed an increase in citrate synthase
activity on all altitudes compared to baseline levels (p = 0.003). Compared to the baseline,
prolonged hypobaric hypoxia induced an increase in the mitochondrial respiratory chain
enzyme cytochrome c oxidase enzymatic activity only at 4,500 m (p = 0.003). Normalization
of cytochrome c oxidase enzymatic activity by citrate synthase activity (relative enzymatic
activity) yielded a decrease in relative cytochrome c oxidase enzymatic activity during
hypoxia on 3,600 and 5,400 m (Fig. 1). Expressing cytochrome c oxidase enzymatic activities
as a ratio to citrate synthase is intended to act as a safeguard for potential differences in
mitochondrial enrichment.

CONCLUSIONS. The data demonstrates that prolonged hypobaric hypoxia leads to a
decrease in relative cytochrome c oxidase activity. This is due to an increase in citrate
synthase activity as a marker enzyme for the mitochondrial matrix representing mass and/or
number of mitochondria which is not counterbalanced by a corresponding increase of cyto-
chrome c oxidase activity.

Figure 1
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METABOLOMIC ANALYSIS OF PULMONARY TISSUE IN EXPERIMENTAL
SEPSIS

J.L. Izquierdo1, N. Nin2, J. Ruı́z Cabello1, C. Sanchez-Rodriguez2, I. Sanchez2, L. Morales2,

L. Martinez-Caro2, J.A. Lorente2, A. Esteban2

1Instituto de Estudios Biofuncionales Ciber de Enfermedades Respiratorias Universidad
Complutense de Madrid, Madrid, Spain, 2Hospital Universitario de Getafe, CIBERES,
Madrid, Spain

INTRODUCTION. The usefulness of metabolomic analysis (mass spectroscopy [MS] and
magnetic resonance spectroscopy [MRS]) for the study of the pathophysiology and diagnosis
of sepsis is unknown.

OBJECTIVES. To define the pattern of change in metabolites by MRS in experimental
sepsis.

METHODS. Male SD rats (weight 325–375 g) underwent cecal ligation and puncture or
sham procedure (n = 8 per group), and 24 h after surgery were euthanized. Pulmonary tissue
was extracted for magic angle MRS (HR-MAS) and processing by the R Metabonomic
package. A supervised statistical analysis of main components (MC) was performed on the
processed spectra.

RESULTS. The MC analysis discriminated both group (septic and nonseptic) indicating a
different metabolite profile. In addition, the analysis of MC loading revealed 4 displacement
positions in the discrimination between groups with a variation in the signal intensity of 50%.

CONCLUSIONS. Metabolomic analysis of pulmonary tissue by MRS is a potentially useful
technique for the detection of biomarkers in sepsis.

GRANT ACKNOWLEDGMENT. Instituto de Salud Carlos III, FIS 08/1726, Fundación
Mutua Madrileña.

1288
NEURO-IMMUNOMODULATION OF HUMAN CD14 + CD16 + NEUTROPHILS IN
SEPSIS

A. Gutierrez del Arroyo1, M. Singer1, G.L. Ackland1

1University College London, Wolfson Institute for Biomedical Research, London, UK

INTRODUCTION. CD14 + CD16 + neutrophils are a key subset of phagocytes associated
with severe bacterial sepsis [1]. Their characteristics, and potential neuro-immunomodulation,
have not been explored in humans neutrophils exposed to septic plasma from ICU patients.

OBJECTIVES. To assess the effect of adrenergic/cholinergic neurotransmitter molecules on
human neutrophil adhesion and activation markers following exposure to human septic
plasma.

METHODS. With IRB approval, neutrophils were isolated from 5 healthy volunteers (Ficoll
density gradient separation) and incubated for 24 h with either plasma from healthy volun-
teers or septic patients plus pathophysiological concentrations of epinephrine (E),
norepinephrine (NE) or acetylcholine (ACh) and nicotine (Nic) to assess potential para-
sympathetic-related neuro-immunomodulation. Flow cytometry (DAKO Cyan) measured
expression on neutrophils of CD11, CD14, CD16 antibody markers and viability. Median
values are shown; analyzed by ANOVA.

RESULTS. Neutrophils were unaffected by NE, E, ACh or Nic after incubation with plasma
from healthy volunteers. After incubation with septic plasma, marked neutrophil activation
occurred (p = 0.02). However, Nic reduced CD14 + CD16 + activation (*Fig. A) by 95%
(median (35–97%; 25th–75th centiles); p = 0.01). Nic also attenuated CD11 expression,
suggesting reduced neutrophil adhesion (*Fig. B). Neutrophil viability was similar across
drug and plasma treatments.

Figs. A, B

CONCLUSIONS. These preliminary data suggest that nicotine attenuates both the activation
and adhesion of human neutrophils exposed to human septic plasma, but does not affect
viability.

REFERENCE(S). 1. Shock. 2003;19:5–12.

GRANT ACKNOWLEDGMENT. Intensive Care Society Young Investigator Award
[AdAG] and Academy Medical Sciences/Health Foundation Clinician Scientist award [GLA].
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TIME TO RESUSCITATION: EFFECTS ON MITOCHONDRIAL FUNCTION AND
OUTCOME IN EXPERIMENTAL SEPSIS MODEL

M. Vuda1, T.D. Correa1, A. Reintam1, J. Takala1, S.M. Jakob1, S. Djafarzadeh1

1University Hospital Bern (Inselspital), Department of Intensive Care Medicine, Bern,
Switzerland

INTRODUCTION. Sepsis may impair mitochondrial functions.

OBJECTIVES. The aim of this study was to evaluate the potential impact of lag between
sepsis initiation and start of treatment on mitochondrial respiration.
METHODS. 24 animals [40.1 ± 4.1 kg] were randomized (n = 6/group) to a control group
(Group I) and three groups resuscitated at 6 (Group II), 12 (Group III), and 24 (Group IV) hours,
respectively, after fecal peritonitis induction. Fecal peritonitis was induced with instillation of
2.0 g/kg of autologous feces via intra-peritoneal drain. Resuscitation was performed according
to the SSC and ESICM sepsis guidelines for 48 h. Respiration of permeabilized skeletal muscle
fibers and their isolated mitochondria was assessed at baseline and after 6, 12, 24, 48 and 72 h,
when applicable, or before death occurred, if earlier. At the end of the experiment, also isolated
brain, hepatic and myocardial mitochondrial respiration was measured using high resolution
respirometry (Oxygraph-2 k, Oroboros Instruments, Innsbruck, Austria).
RESULTS. Mortality (33%, each) and organ dysfunction was highest in groups III and IV. In these
two groups, different pattern of changes of skeletal muscle mitochondrial complex I-dependent
respiratory control ratio (RCR) were observed (Table 1). No significant differences between groups
were observed for complex I- and II-dependent RCR values of hepatic, myocardial and brain
mitochondrial respiration (Fig. 1). There were no significant differences between the groups for any
of the complexes in permeabilized skeletal muscle fibers mitochondrial respiration (data not shown).
CONCLUSIONS. Despite the high mortality observed in groups resuscitated at later time points
after induction of sepsis, end organ mitochondrial function assessed using physiological substrates
was preserved. Despite significant changes in skeletal muscle mitochondrial respiration efficiency
in the two groups with the highest mortality, our findings do not support the view that mitochondrial
dysfunction plays a major role in the pathogenesis of multiorgan dysfunction in experimental sepsis.
GRANT ACKNOWLEDGMENT. Swiss National Fund, nr: 3200-061988; Stiftung für die
Forschung in Anästhesiologie und Intensivmedizin.

TABLE 1
Glutamate/

malate-RCR

(mean ± SD)

Group N Baseline 0 h 24 h 48 h (end) p (ANOVA-

time effect)

p (t–g

interaction)

Group
I

6 11.5 ± 5.7 8.1 ± 2.7 5.7 ± 2.7 6.7 ± 3.1 0.07 0.008

Group
II

6 10.8 ± 2.3 8.5 ± 3.7 8.9 ± 4.8 5.3 ± 3.6 0.14

Group
III

6 7.7 ± 3.4 12.6 ± 2.3 9.6 ± 1.8 6.1 ± 5.2 0.03

Group
IV

6 12.8 ± 5.7 7.0 ± 2.4 6.8 ± 1.9 12.0 ± 5.1 0.05

Figure 1
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DOWN REGULATION OF ADIPONECTIN AND ADIPONECTIN RECEPTOR
EXPRESSION IN ADIPOCYTES TREATED WITH LPS

A.M. Hall1, M. Leuwer1, P. Trayhurn1, I.D. Welters1

1University of Liverpool, Clinical Sciences, Liverpool, UK
INTRODUCTION. Adipose tissue is an endocrine organ which produces signalling proteins
involved in inflammation and glucose homeostasis [1]. One of these proteins, adiponectin,
promotes glucose utilisation and fatty acid oxidation and thus improves insulin sensitivity via
its two receptors, AdipoR1 and AdipoR2 [2]. Adiponectin expression has been shown to be
reduced in type II diabetes, obesity and endotoxaemia [2, 3]. Adiponectin also exhibits anti-
inflammatory properties [4]. In this study, we have examined whether adiponectin and its
receptor gene expression changes in murine adipocytes stimulated by LPS.
METHODS. 3T3–-L1 adipocytes were grown in culture media (DMEM with 10% fetal calf
serum) until confluent. Pre adipocytes were differentiated with the addition of 10 mg/ml insulin,
1 mM dexamethasone and 100 mM IBMX. Media was changed every 48 h. Cells were treated
on day 12 with 100 ng/ml, 1 or 10 mcg/ml LPS (Escherichia coli, Sigma-Aldrich). Cells were
harvested at 4 and 24 h. mRNA levels were determined by RT PCR in a 12.5 ll reaction volume
consisting of 12.5 ng of reverse transcribed cDNA mixed with optimal concentrations of primers
and probe and qPCRTMCore kit (Eurogentec, UK) in 96-well plates on a Mx3005P detector.
RESULTS. Cell response to LPS was confirmed using IL6 as a reference gene. Expression of
adiponectin mRNA was significantly reduced in cells treated with 10 lg/ml LPS harvested at 4 h (7.1
fold p = 0.002). There were no changes in cells treated with lower concentrations of LPS. There were
no changes at 24 h. R1 gene expression was significantly reduced following treatment with 100 ng/ml
LPS at 4 h (1.5 fold p = 0.04), but treatment with higher concentrations did not change expression.
There were no changes at 24 h. R2 expression levels were significantly reduced at 4 h in the 1 and the
10 mcg/ml groups (2.6 foldp = 0.02 and 4fold p = 0.01) respectively. There were nochanges at 24 h.
DISCUSSION. Our results add to the evidence that changes occur in the adiponectin system
during inflammation. In this model, we observed rapid reduction (at 4 h) in adiponectin at
high dose LPS, R1 at low dose LPS and R2 at medium and high doses. There were no changes
in expression levels at 24 h. This suggests that a rapid change in the adiponectin system may
occur in response to LPS but this change is not maintained at 24 h. In a previous study, our
group has shown reduced adiponectin gene expression in adipose tissue depots in LPS
induced endotoxaemia [3]. It is interesting that different concentrations of LPS induce dif-
ferent changes within the adiponectin system. Further studies are needed to elucidate whether
reductions in both adiponectin and its receptor may contribute to the inflammatory changes
and hyperglycaemia commonly observed during sepsis.
REFERENCES: 1. Trayhurn P et al. Br J Nutr 2004;92:347–55
2. Kadowaki T et al. Endocrine Rev 2005;26:439–51
3. Leuwer M et al. Pflügers Arch-Eur J Physiol 2009;457:731–41
4. Ouchi N et al. Circ 1999;100:2473–76
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A PROLONGED MURINE ENDOTOXEMIA INFUSION MODEL: A NEW MODEL
TO INVESTIGATE THE INFLUENCES OF THE ARGININE: NO METABOLISM
ON ENDOTHELIAL DYSFUNCTION IN SEPSIS

K.A. Wijnands1, J.J. Briedé2, E.E. van Faassen3, W.A. Buurman1, W.H. Lamers4, H. Vink5,

M. Poeze6

1Maastricht University Medical Centre, General Surgery and Nutrim School for Nutrition and
Toxicology, Maastricht, The Netherlands, 2Maastricht University Medical Centre, Health
Risk Analysis and Toxicology (GRAT), Maastricht, The Netherlands, 3Utrecht University,
Faculty of Science, Interface Physics, Utrecht, The Netherlands, 4Maastricht University
Medical Centre, Anatomy and Embryology, Maastricht, The Netherlands, 5Maastricht Uni-
versity Medical Centre, Physiology, Maastricht, The Netherlands, 6Maastricht University
Medical Centre, General Surgery, Division of Traumatology and Nutrim School for Nutrition
and Toxicology, Maastricht, The Netherlands

INTRODUCTION. A key factor in organ perfusion and endothelial (dys)function is nitric
oxide (NO) production by Nitric Oxide Synthases (NOS). NOS produces NO and citrulline
(CIT) from arginine (ARG). Metabolic pathways of ARG-NO metabolism in human sepsis are
characterized by a decreased ARG de novo synthesis and increased ARG breakdown by arginase.
Previous experimental studies with acute bolus injection of endotoxin did not result in decreased
ARG de novo synthesis, indicating this to be an inappropriate model to study human metabolic
ARG-NO disorders in sepsis. Therefore, there is a need to develop a prolonged endotoxin infusion
model to study these disturbances which underly endothelial dysfunction.

OBJECTIVES. To develop a model of prolonged LPS administration in mice to assess the
LPS induced changes in NO release, microcirculation, glycocalyx degradation and endothelial
dysfunction.

METHODS. Mice received a continuous intravenous endotoxin (LPS, 200 lg total) or sterile
saline infusion for 18 h. Intracellular NO levels were determined by in vivo NO spin trapping
(30 min) with Fe-DETC complexes. After NO trapping, the animals were sacrificed, arterial blood
sampled and tissues snap frozen in liquid nitrogen. The trapping yield of the nitrosyl-Fe2+-DETC
complex (MNIC) in tissues was quantified at 77 K. Amino-acid concentrations in plasma were
measured by HPLC. Side-stream dark-field imaging was used to evaluate the glycocalyx density.

RESULTS. Glycocalyx degradation was increased in the LPS-treated animals (0.3 lm,
p \ 0.05) compared to controls. Intracellular tissue NO concentrations were two- to threefold
higher in the LPS-treated mice compared to controls (liver, kidney, heart, gut). The number of
infiltrating MPO-positive cells increased significantly during endotoxemia. Levels of both
plasma ARG and CIT were significantly lower in LPS-challenged mice than in controls,
whereas plasma ornithine levels were significantly higher.

CONCLUSIONS. In this new developed murine sepsis model, the prolonged infusion of LPS
resulted in increased glycocalyx degradation and associate endothelial leakage. The enhanced NO
levels correlated with decreased plasma levels of ARG and CIT. Our murine model with prolonged
infusion appears applicable as a model for the human clinical situation, enabling adequate
investigation of the influences of the ARG-NO metabolism on endothelial dysfunction in sepsis.

GRANT ACKNOWLEDGMENT. Eli Lilly ESICM Sepsis Elite Award 2008
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TNFA REDUCES MUSCULAR EXCITABILITY BY A PKC MEDIATED
PHOSPHORYLATION OF VOLTAGE GATED SODIUM CHANNELS

J.-P. Pennec1, M. Guillouet1,2, F. Rannou1, M.-A. Giroux-Metges1, M. Gioux1,

C.C. Arvieux1,2, G. Gueret1,2

1Faculté de Médecine, EA 4326-Laboratoire de Physiologie, Brest, France,
2University Hospital, Anesthesiology and Critical Care Department, Brest, France

INTRODUCTION. Critical illness polyneuromyopathy is a muscular weakness occurring in
intensive care unit. One of the major risk factor is sepsis. An early decrease in membrane
excitability was described [1] but corresponding mechanisms are imperfectly known. TNFa is
released in the first time of sepsis and could be involved in the physiopathology.

OBJECTIVES. The aim of our study was to investigate TNFa effects on muscular voltage
gated sodium channels (Nav) in an in vitro model.

METHODS. Early effects of TNFa on Nav were analysed by macro-patch clamp on muscular
fibers isolated from rat peroneus longus. Measurements were performed on control fibers and
after addition of TNFa at concentrations ranging from 2.5 to 100 ng.mL-1. The effects of
chelerythrine, a specific inhibitor of protein-kinase C (PKC), were also tested. Experimen-
tations were realised in a laboratory with permission of experimental research on animals and
under the supervision of an authorized person (no 29-028).

RESULTS. TNFa produced a concentration-dependant inhibition of Nav currents (Fig. 1).
Maximal inhibition (75% of control current) was observed with concentrations from
50 ng mL-1 and above. This decrease was fast: 40% of maximum inhibition was observed in
less than 5 min. Moreover, chelerythrine inhibited TNFa action on Nav.

Figure 1

CONCLUSIONS. In our experimental model, TNFa induce a rapid and concentration
dependant decrease of muscular Nav currents like observed in chronic sepsis [2]. As this
effect is too quick to be a transcriptional one, and as it is blocked by chelerythrine, it can be
assumed that TNFa action is mediated by a Nav phosphorylation secondary to PKC activa-
tion. In conclusion we evidenced that TNFa reduce muscle excitability in the early stages of
sepsis. Further studies are needed to obtain a precise description of TNFa mechanisms.

REFERENCE(S). 1. Weber-Carstens et al. Crit Care Med 2009; 37(9): 2632–7
2. Rossignol et al. Crit Care Med 2009; 35(2): 351–7
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NAD(P)H OXIDASE IS IMPORTANT FOR REGULATING LUNG INJURY
IN RESPONSE TO LIPOPOLYSACCHARIDE (LPS)

S. Magder1, S. Harel2, M. Nakalah2

1McGill University, Division of Critical Care, Montreal, Canada, 2McGill University, Mon-
treal, Canada

RATIONAL: Superoxide (O2
- ) is increased in sepsis, and thought to cause tissue injury, but

O2
- may also contribute to cell signaling and regulation of the immune response. NAD(P)H

oxidase in leukocytes and the vascular wall is a major regulated source of O2. We hypoth-
esized that mice deficient in the p47phox (KO) component of NAD(P)H oxidase would have
less pulmonary inflammation than wild type (Wt).

METHODS. We treated Wt or KO mice with IV saline or LPS and assessed lung injury by:
1. wet-dry-weight ratio;
2. leak of Evans Blue (EB) labeled albumin; and
3. histological score for edema.

We used myeloperoxidase activity to indicate neutrophil (PMN) accumulation in lungs, and
measured accumulation of macrophages and neutrophils in bronchial alveolar lavage (BAL).
Apoptosis was assessed by tunnel staining. We also expression of ICAM-1, an adhesion
molecule, and nitric oxide synthase (NOS) enzymes, eNOS and iNOS (western and northern
analysis) as well as nitrotyrosine formation.

RESULTS. Lung injury was increased in both groups. Surprisingly there was greater EB leak
in KO than Wt at 2 h and a greater edema score at 4 and 8 h. PMN and macrophage
accumulation in BAL were the same in both groups at 2 h but greater in KO mice at 8 h.
Myeloperoxidase activity was similar at 2 h post LPS in KO and Wt indicating that similar
accumulation of PMN in the lungs. Apoptosis was increased in both groups at 4 h, but
resolved in Wt at 24 h and persisted in KO. Nitrotyrosine was increased in both groups but
appeared higher in KO. Expression of eNOS and iNOS increased in both groups but was
greater in KO than Wt.

CONCLUSIONS. In contrast to our prediction, lung injury was greater in p47phox KO mice
which indicates that this complex is not essential for lung injury. However, the injury was
more severe and prolonged in KO mice indicating that O2

- may regulate the inflammatory
response.

1294
ROLE OF IMMUNE CELLS STIMULATION ON THE INTRACELLULAR
AND EXTRACELLULAR EXPRESSION OF CALGRANULINS S100A8 AND S100A9

J. Chatelon1, D. Payen1, A.-C. Lukaszewicz1, V. Faivre1

1Lariboisière University Hospital, Paris, France

INTRODUCTION. Septic shock remains the main cause of mortality in the ICU, thus a
persistent challenge. Recently, DNA and mRNA analysis by microchip and gene expression
by real time PCR highlighted 2 proteins S100A8, S100A9 and their complex, known as the
calgranulins, as potential key prognostic markers for this disease: those two proteins, whose
expression seems to be restrained to phagocytes cells are newly recognized components in
sepsis-induced inflammation. Moreover, they were shown to be at significantly higher con-
centrations in the plasma of septic shock patients that were going to die. In the contrary, those
who were to survive saw their plasmatic concentration decrease, all severity scores in between
the 2 population being the same.

OBJECTIVES. The aim of this study was to determine the repartition of these proteins in
immune cells, their intracellular variation, at baseline and after cell activation and finally to
understand the relation between their intracellular and extracellular expression.

METHODS. We used an in vitro model close to the immuno-inflammatory aggression that is
septic shock. We stimulated in vitro for 1, 3 and 6 h whole blood from healthy volunteers
using agonists found in the inflammatory storm that is septic shock (LPS, fMLP, GMCSF,
IFNg). We also induced death cell, either using an apoptotic agonist, or by necrosis technics.
We then analysed the intracellular variation of the calgranulins using flow cytometry technics.
The extracellular quantification was made using ELISA methods. All the statistic analysis
were made using a Mann-Whitney test.

RESULTS. We showed in this work for the first time that the intracellular repartition of the
calgranulins is different depending on the type of cell: the complexe is the main form in the
monocyte cytoplasma, whereas S100A9 is the main intracellular form of the PMN. This
repartition remains after cell activation. We also checked the absence of calgranulins in
lymphocytes. After cell activation we showed that intracellular S100A8, S100A9 and
S100A8A9 increased, but at different levels depending on the cell and the agonist used.
Extracellular S100A8 also raised after cell stimulation, but the concentration found were very
low compare to those found in the plasma of septic shock patients.

CONCLUSIONS. Together, these results suggest a different regulation depending on the
form of the protein and of the cell and thus of proper distinct function of each monomer and of
the complex. In the limits of our model the increased concentrations found in the plasma of
patients with a septic shock can’t be explained by immune cell activation.

REFERENCE(S). Payen D, Gene profiling in human blood leucocytes during recovery from
septic shock. Intensive Care Med 2008; VoglT, Mrp8 and Mrp9 are endogenous activators of
Toll-like receptor 4, promoting lethal, endotoxin-induced shock. Nat Med 2007
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SMOKE INHALATION IMPACT IN CO INTOXICATION: LARGER INDICATION
OF HYDROCOBALAMINE COULD BE BENEFIT?

D. Chafai1, J. Aboab1, I. Vaugier2, V. Maxime1, A. Polito1, H. Skafi1, B. Rouhot1,
D. Annane1, T. Sharshar1

1Raymond Poincaré Hospital APHP, Intensive Care Unit, Garches, France, 2Raymond Po-
incaré Hospital APHP, CIC-IT, Garches, France

INTRODUCTION. The carbon monoxide (CO) poisoning is a leading cause of death by
poisoning. It may be pure or mixed during inhaling exhaust fumes. The specific character of
this study is to look at smoke poisoned patients unhurt of any burn.

OBJECTIVE. Compare the patients poisoned to the CO with or without smoke inhalation

METHODS. Prospective cohort study realized between 01/01/2006 and 30/12/2009
including all CO poisoned patients treated with hyperbaric oxygen. Following parameters
were seized: age, sex, date of admission, SOFA, the source of the intoxication, the gravity CO
score, the initial clinical examination (realized by first aid), biology, the rate of HbCO, the
Murray score and the rate of complication.

RESULTS. 405 patients were included in the study. The sex ratio was 61%, the mean age was
42 ± 18 years and the global mortality was 5, 9%. Among the 405 patients 29% were
poisoned by smoke (S group), 60% by pure CO (C group) and 11% by exhaust fumes. More
than 30% of the exhaust fumes victims were suicide origin. This characteristic is associated
with neurological impairment induce by ingested drugs. Then, their neurological status is
impossible to link to the CO poisoning. We have therefore decided to exclude this group. The
SOFA score was higher in the S group compared with the C group (0.38–2.17; p \ 0.0001).
A CO score equal to 4 was present in 33 versus 1% respectively in S versus C group
(p \ 0.001). In the under group of patients having a CO score at 3, 0% (0/101) of CO
poisoned patients versus 18.4% (7/38) of smoke poisoned patients were ventilated
(p \ 0.001). These patients were intubated either during transport or in the intensive care and
none of them received hydroxycobalamine during the first aid (before intubation). The lab-
oratory data showed in the S group a higher lactates level (2.2 vs. 3.9 mmol/l; p = 0.005) and
lower initial PaO2/FIO2 ratio (365 vs. 306; p = 0.002). Nine percent of the S group present a
Murray score at 4 versus 0% for C group (p \ 0.0001). Pneumonia, shock and death were
significantly more frequent in the S group (respectively 8.6 vs. 0.8%, p \ 0.0005; 11.2 vs.
0.8%, p \ 0.0001; and 17.9 vs. 1.2%, p \ 0.0001)

CONCLUSIONS. As expected the smoke poisoned group has a higher mortality than pure
CO group (mortality 17% vs. overall mortality 5.9%). At equivalent CO gravity score,
mortality and complications are always more frequent in the smoke poisoned group. The
smoke poisoned group has a high risk of degradation. Those patients require specific moni-
toring and support and probably early administration of hydroxycobalamine.

1296
ANTITHROMBIN ADMINISTRATION REDUCES THE NEED FOR INOTROPES IN
BURN SHOCK PATIENTS

K. Maekawa1, K. Sawamoto1, S. Uemura1, K. Tanno1, K. Mori1, Y. Asai1

1Sapporo Medical University, Traumatology and Critical Care Medicine, Sapporo, Japan

INTRODUCTION. Burn shock is characterised by immediate hypovolemia reversed by
sufficient fluid resuscitation and delayed myocardial dysfunction induced by systemic acti-
vation and myocardial accumulation of neutrophils, which needs inotropes. Plasma levels of
antithrombin (AT), which interacts with neutrophils and mediates anti-inflammatory prop-
erties, are reduced by up to 50% in burn patients.

HYPOTHESIS. AT administration and maintaining higher plasma levels of AT can reduce
the need for inotropes in burn shock patients.

METHODS. We performed a retrospective cohort study of burn shock patients admitted to a
single tertiary care center over 7 years period. Patients were eligible for inclusion if they were
received fluid resuscitation with Ringer’s solution and colloid according to clinical guidelines.
Data were abstracted including demographic, burn injury characteristics, resuscitation fluid
volume, the type of colloid and the average of plasma AT levels within 72 h after burn injury.
Administration of fresh frozen plasma and/or recombinant human AT was defined as AT
administration. The decisions of AT administration and inotropic support (dopamine or
dobutamine) were made by the attending intensivists. Primary outcome measure was the need
for inotropes within 72 h after burn injury. Cox regression model was used to estimate the risk
reduction by AT administration and average of AT levels.

RESULTS. Of 44 eligible patients, 23 (52.3%) needed inotropes (Inotrope group) and 21
(47.7%) did not need inotropes (non-Inotrope group). Compared to Inotrope group, non-
Inotrope group was significantly more often received AT administration (20/21 [95.2%] vs.
14/23 [60.9%], p = 0.01) and had higher average of AT levels (81% [78–93] vs. 67%
[59–79], p = 0.0046), however, there were no significant differences in other clinical vari-
ables. Multivariable Cox regression analysis showed that the need for inotropes was
significantly associated with AT administration (adjusted relative risk [RR] 0.21, 95% CI
0.07–0.68, p = 0.0087) and higher average of AT levels (adjusted RR 0.71 each 10%
increase, 95% CI 0.51–0.98, p = 0.038).

CONCLUSION. Our findings suggested that AT administration can reduce the need for
inotropes in burn shock patients. Further study in the prospective setting is warranted to
establish the efficacy of AT administration.

REFERENCE(S). 1. Soejima K, Schmalstieg FC, Sakurai H et al (2001) Pathophysiological
analysis of combined burn and smoke inhalation injuries in sheep. Am J Physiol Lung Cell
Mol Physiol. 2001; 280: 1233–41.

2. Kaneider NC, Förster E, Mosheimer B et al (2003) Syndecan-4-dependent signaling in the
inhibition of endotoxin-induced endothelial adherence of neutrophils by antithrombin.
Thromb Haemost. 2003; 90: 1150–7.
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ARGON PROVIDES NEUROPROTECTION AGAINST ISCHEMIA/HYPOXIA
INDUCED BRAIN DAMAGE IN RAT NEONATES

L. Zhuang1, T. Yang1, M.P. Vizcaychipi1, B. Yu2, D. Ma1

1Imperial College London, Westminster Hospital, London, UK, 2Shanghai Jiaotong Univer-
sity School of Medicine, Shanghai, China
INTRODUCTION. Neuroprotection afforded by noble gases, e.g. xenon, has been well
established both in vivo and in vitro [1]. Argon, another member of the noble gas family has
been reported previously to have a neuroprotective property [2]. The aim of this study was to
investigate whether it attenuates neuronal injury in a rat model of neonatal asphyxia.
METHODS. Seven-day-old postnatal SD rats underwent right common carotid artery liga-
tion and then recover with their dim for 1 h. Thereafter, they were exposed to 8% O2 balanced
with nitrogen for 90 min. After 2 h, they were treated with 70% argon or 70% nitrogen
(positive control group) for 90 min. The cohort pups without intervention served as naı̈ve
control. They were perfused 7 days later and their brains were sectioned and stained with
0.5% cresyl violet. Microphotographs were taken from CA area of the hippocampus near
-3.6 bregma relative to adult brain at 40 9 magnification. Healthy cells were counted in a
blind manner and their mean value was used for data analysis.
RESULTS. The thickness of healthy layers in the right CA area of the positive control group was
remarkably reduced compared with other groups (Fig. 1). Quantitative analysis revealed that
argon treatment significantly increased healthy cell numbers in the right CA area of hippo-
campus from 36.53 ± 1.201 in the positive controls to 54.37 ± 1.162 (P \ 0.01) (Fig. 2).

Figure 1

Figure 2

CONCLUSIONS. Argon is capable of protecting brain damage against ischemia/hypoxia
insult in neonatal rats.
REFERENCE(S). 1. Wilhelm S, Ma D, Maze M, Franks NP: Effects of xenon on in vitro and
in vivo models of neuronal injury. Anesthesiology. 2002 Jun;96(6):1485–91.
2. Jawad N, Rizvi M, Gu J, Adeyi O: Neuroprotection (and lack of neuroprotection)

afforded by a series of noble gases in an in vitro model of neuronal injury. Neurosci Lett.
2009 Sep 4;460(3):232–6. Epub 2009 Jun 7.
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MECHANISMS OF DEATH IN RELATION TO HIGH-DOSE CITALOPRAM IN
RATS

S. Beaune1, B. Mégarbane2,3, P. Risede1, J. Callebert4, F.J. Baud2,3

1INSERM U705, Paris, France, 2Hôpital Lariboisière, Réanimation Médicale et Toxicologi-
que, Paris, France, 3INSERM U705, Université Paris-Diderot, Paris, France, 4Hôpital
Lariboisière, Service de Biochimie, Paris, France

INTRODUCTION. Citalopram is a selective serotonin reuptake inhibitor. Citalopram tox-
icity is considered as weak. However, overdoses may result in serotonin syndrome, seizures,
electrocardiographic abnormalities as well as respiratory failure and death. Mechanisms of
severe toxicity remain unclear.

OBJECTIVES. Our objective was to study the mechanisms of death following high-dose
citalopram administration in rats.

METHODS. Experimental study in Sprague Dawley rats with intraperitoneal (IP) citalopram
administration; determination of the median lethal dose (MLD)using the Dixon and Bruce up-
and-down method; clinical descriptive study of citalopram-induced features and measurement
of alterations in respiratory pattern (arterial blood gases and plethysmography) and biological
parameters including blood lactate (Scout�, EKF diagnostic), plasma and platelet serotonin
concentrations (high-liquid performance chromatography–fluorometry); determination of the
preventive activity on seizures and death of diazepam, cyproheptadine, and propranolol
pretreatments with the determination of their minimal effective dose; comparisons using
ANOVA for repeated measurements followed by Bonferroni post-test.

RESULTS. Citalopram IP-MLD was determined as 102 mg/kg in rats. Seizures were signifi-
cantly increased in rats receiving 80 and 120% of citalopram MLD versus controls (p\ 0.01 and
p \ 0.05, respectively), while death rate was only significantly increased in rats treated with 120%
of citalopram MLD (p\ 0.001). Significant decrease in body temperature was observed after
90 min in rats treated with doses[60% MLD in comparison to controls (p\ 0.05). Occurrence of
serotonin behavioural syndrome was comparable in all groups. Citalopram administration did not
result in significant hypoxemia, hypercapnia, and lactate elevation, thus not supporting the
hypothesis of the occurence of any significant deleterious cardiovascular effect in citalopram-
induced toxicity. However, a significant moderate increase in the inspiratory time (p \ 0.05)
accompanied with an expiratory braking was observed. A significant decrease in platelet serotonin
and increase in plasma serotonin concentrations were measured (p\ 0.05). Pre-treatment with
diazepam (1.77 mg/kg) and cyproheptadine (17.1 mg/kg) of rats receiving a lethal citalopram
dose prevented seizures and death, while propranolol was ineffective.

CONCLUSIONS. Citalopram respiratory toxicity remains mild, while deaths result from
seizures probably related to serotonin toxicity. Our observations may be helpful to better
understand and manage human citalopram poisonings.
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MUSHROOM POISONING: SUCCESSFUL TREATMENT WITH SILIBININ
AND N-ACETYLCYSTEINE (NAC)

D. Evrenoglou1, S. Michelidou1, K. Sakagianni1

1Sismanoglio General Hospital, Intensive Care Unit, Athens, Greece

INTRODUCTION. Mushroom poisoning occurs universally especially during the fall sea-
son, among amateur pickers of wild mushrooms. About 90% of deaths are attributed to the
ingestion of the species Amanita Phalloides. The ingestion of three mushrooms is usually
fatal. The toxins released are Amatoxins, phallotoxins and vitrotoxins. Amatoxins interfere
with DNA transcription.

OBJECTIVES. Although there is no specific antidote for these potent toxins, drugs like
penicillin G and silibinin have been used with conflicting evidence. We successfully managed
two patients with mushroom poisoning by using silibinin and NAC.

METHODS. Two members of a family, a mother 38 years old, and her son 15 years old were
admitted to our ICU 36 h after the ingestion of wild mushrooms. They presented with
abdominal cramps, vomiting, profuse diarrhea ([20/day), myalgias, confusion and agitation.

RESULTS. The clinical examination showed severe dehydration, tachycardia, oliguria with
grade I-II hepatic encephalopathy. Laboratory exams revealed elevation of liver enzymes
SGPT: 1106/880 U/L, SGOT: 1884/930 U/L. Coagulation parameters were as following:
Prothrombin time 15.50 0/15.10 0, factor V \55%/60%, factor VII \50/55%. High ammonia
levels were noted, reaching 360 and 400 ng/dl, respectively. Metabolic acidosis was also
present with mild renal dysfunction. The ultrasound performed in both patients showed
hepatosplenomegaly. Aggressive fluid and electrolyte replacement started upon admission.
Silibinin was given at a dose of 20 mg/kg/day intravenously, in four divided doses, for three
consecutive days, while NAC was given as a continuous infusion at a dose of 150 mg/kg for
the first hour, 50 mg/kg for the next 4 h, and thereafter 100 mg/kg/day for the following four
days. Hepatic encephalopathy, mild jaundice and renal dysfunction resolved within 48 h, and
liver function tests returned to normal within 4 days. The patients recovered fully and were
discharged to a medical ward.

CONCLUSIONS. Recent experimental and clinical studies have shown a strong protective
and antioxidant effect against hepatic cell injury in Amanita toxicity by the administration of
NAC and silibinin, either as monotherapy or as a combination therapy. Although further
clinical research is required to confirm their efficacy in reducing mortality and transplantation
rate, NAC has been used in our ICU in hepatic dysfunction of different etiologies with
promising results.

REFERENCE(S). 1. Enjalbert F, Rapior S, Nouguier-Soul J, et al. Treatment of Amatoxin
Poisoning: 20-Year Retrospective Analysis. Clinical Toxicology 2002;40:715–757
2. Heyman SN, Goldfarb M, Shina A, et al. N-acetylcysteine ameliorates renal microcir-

culation: Studies in rats. Kidney International 2003;63:634–641
3. Mas A. Mushrooms, Amatoxins and the liver. Journal of Hepatology, 2005;42:166–169
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OXYGEN CONSUMPTION IS DEPRESSED IN A SWINE MODEL OF METFORMIN
INTOXICATION

A. Protti1, M. Monti1, S. Vecchio2, P. Papa3, P. Bertoli4, A. Santini1, C. Sparacino1,

L. Gattinoni1

1Università degli Studi di Milano, Dipartimento di Anestesiologia, Terapia Intensiva e Sci-
enze Dermatologiche, Milan, Italy, 2Fondazione IRCCS Salvatore Maugeri, Centro Nazionale
di Informazione Tossicologica, Pavia, Italy, 3Fondazione IRCCS Policlinico S. Matteo, La-
boratorio di Tossicologia Analitica, Pavia, Italy, 4Università degli Studi di Milano, Centro di
Ricerche Chirurgiche Precliniche, Milan, Italy

INTRODUCTION. We have recently shown that in patients with lactic acidosis due to
metformin intoxication (serum drug level = 61 ± 25 lg/ml; therapeutic level is B4 lg/ml)
systemic oxygen consumption (VO2) can be abnormally low despite a preserved global
oxygen delivery (DO2) (1). The study, however, suffered from being retrospective.

OBJECTIVES. To prospectively clarify whether metformin primarily impairs VO2.

METHODS. Eight sedated, paralyzed and mechanically ventilated pigs received a continu-
ous i.v. infusion of metformin, at a rate of 1.6 g/h. The amount of metformin administered to
each animal ranged from 4 and 8 g. The experiment always finished 9 h after the initiation of
drug infusion. Use of sedative and neuromuscular blocking drugs, as well as ventilatory
setting, were always kept constant. Serum metformin concentration was measured at the end
of the experiment, using High Performance Liquid Chromatography (HPLC). Arterial pH,
lactatemia, VO2 (indirect calorimetry) and DO2 (computed from cardiac output measured by
pulmonary artery thermodilution) were recorded hourly. Data are presented as mean ± SD.
Statistical testing was performed using the one-way repeated measure ANOVA and the linear
regression analysis.

RESULTS. Metformin infusion produced toxic serum drug levels (77 ± 30 lg/ml; n = 5).
Arterial pH drop from 7.63 ± 0.05 (prior to infusion) to 6.96 ± 0.26 (end of the experiment)
(n = 8; p \ 0.001) and lactatemia rose from 1 ± 0 to 17 ± 7 mmol/L (n = 8, p \ 0.001).
VO2 progressively decreased (from 117 ± 37 to 66 ± 30 ml/min; n = 8, p \ 0.001) while
DO2 did not significantly change over time (from 274 ± 74 to 239 ± 66 ml/min; n = 7,
p = 0.39). The decrease in VO2 was proportional to the dose of metformin administered (R2

0.62; n = 8, p = 0.02) and to the serum drug level reached by the end of the experiment (R2

0.69; n = 5, p = 0.08).

CONCLUSIONS. Lactic acidosis develops during metformin intoxication in the presence of
a diminished VO2 but in the absence of any clear evidence of inadequate DO2. This finding
suggests that impaired oxygen utilization, rather than availability, may have a role in the
pathogenesis of metformin-induced lactic acidosis.

REFERENCE(S). 1. Protti et al., Crit Care 2010.

1301
PROGNOSTIC FACTORS OF POISONINGS TREATED WITH
EXTRACORPOREAL LIFE SUPPORT IN THE INTENSIVE CARE UNIT

B. Mégarbane1, N. Deye1, I. Malissin1, P. Brun1, W. Haik1, S. Voiccu1, P. Leprince2

1Hôpital Lariboisiere, Réanimation Médicale et Toxicologique, Paris, France, 2Hôpital Pitié
Salpétrière, Service de Chirurgie Cardiaque, Paris, France

INTRODUCTION. Massive drug ingestions may be associated with refractory cardiac
failure, the reversal of which despite prolonged arrest makes extracorporeal life support
(ECLS) look promising (grade C recommendation, based on case reports). Once imple-
mented, the purpose of ECLS is to take over heart function until recovery can occur, thus
minimizing myocardial work and improving organ perfusion. ECLS is feasible in the
intensive care unit (ICU) (1).

OBJECTIVES. Our objective was to determine the prognostic factors of ECLS-treated
patients

METHODS. Prospective study including all poisoned patients treated with ECLS in
2003–2007; surgical cannulation of femoral vessels in ICU to perform ECLS (Rotaflow�,
Jostra-Maquet SA) in collaboration with a cardio-surgical team of a neighboring hospital;
descriptive analysis (median [percentiles 10–90%]); univariate comparisons using Chi-square
and Mann–Whitney tests.

RESULTS. Fifty-seven poisoned patients (19 M/38F, 41 years [21–59], SAPS II: 75
[49–94]) were treated with ECLS over a 4-year period in relation to cardiac failure (26/57)
and arrest (31/57). Patients had ingested high doses of cardio-toxicants in 49/57 cases
(chloroquine 19%, Class I-anti-arrhythmic drugs 19%, beta-blockers 14%, calcium channel
blockers 11%). Sixteen patients (28%) survived, including five after prolonged cardiac arrest
(maximal duration: 180 min). Death was consequent to multiorgan failure, anoxic encepha-
lopathy or capillary leak syndrome if ECLS was performed under cardiac massage. Four
patients presented with documented brain death, allowing organ donation in 2 cases. Among
these patients, the heart of one flecainide-poisoned patient was successfully transplanted, after
normalization of ECG and myocardial function as well as toxicant elimination under ECLS.
Prognostic factors in ECLS-treated poisoned patients were as follows: QRS enlargement on
admission (p = 0.009), SAPS II score on admission (p = 0.005), ECLS performance under
massage (p = 0.008), arterial pH (p \ 0.001), lactate concentration (10.7 [6.6–19.6] versus
15.0 mmol/l [6.2–29.5], p = 0.003), as well as red cell (p = 0.008), fresh plasma
(p = 0.003), and platelet (p = 0.03) transfusions within the first 24 h.

CONCLUSIONS. To our knowledge, this is the larger series of ECLS-treated poisoned
patients ever reported. ECLS appears to be an efficient salvage technique in case of refractory
toxic cardiac failure or arrest, with a 28% survival rate. Our series clearly demonstrate that
toxic refractory cardiac failure remains the best indication with a 46% survival rate.

REFERENCE(S). Mégarbane B, Leprince P, Deye N, Résière D, Guerrier G, Rettab S,
Théodore J, Karyo S, Gandjbakhch I, Baud FJ. Emergency feasibility in medical intensive
care unit of extracorporeal life support for refractory cardiac arrest. Intensive Care Med 2007;
33:758–64.

1302
SELECTIVE BOWEL DECONTAMINATION DECREASES THE RISK
OF INFECTION IN PATIENTS TREATED WITH MILD THERAPEUTIC
HYPOTHERMIA

M. Kamps1, L. Bisschops1, J.G. Van der Hoeven1, C. Hoedemaekers1

1Radboud University Nijmegen Medical Centre, ICU, Nijmegen, The Netherlands

INTRODUCTION. Patients with severe brain injury are more vulnerable to infections.
Prolonged hypothermic treatment may further enhance the risk of infection. Selective
decontamination of the digestive tract (SDD) reduces the risk of respiratory tract infections in
critically ill patients.

OBJECTIVES. Aim of the study was to investigate the incidence of infections in patients
treated with hypothermia while receiving SDD.

METHODS. In this retrospective case control study 35 patients treated with prolonged
hypothermia (cases) were identified and 169 patients with severe brain injury were included
(controls). Propensity score matching was performed to correct for differences in baseline
characteristics and clinical parameters. Primary outcome was the incidence of infection. The
secondary endpoints were the micro-organisms isolated from surveillance cultures and during
infection.

RESULTS. The demographic and clinical data indicated that the cases and controls were well
matched. The length of stay in the ICU and duration of mechanical ventilation were com-
parable between the groups. The overall risk of infection during ICU stay was 20% in the
hypothermia groups versus 34.4% in the normothermia group (p = 0.388). Pneumonia was
diagnosed in 11.4% of patients in both groups (p = 1.000). The incidence of meningitis,
wound infection, bacteremia, and urinary tract infection was low and comparable between the
groups. Staphylococcus aureus was most frequently identified as the causative infectious
microorganism in both the hypothermia (14.3%) and normothermia (36.3%) group
(p = 0.375), followed by coagulase negative staphylococci (14.3% in the hypothermia and
27.3% in the normothermia patients, p = 0.625) Gram-negative bacteria were isolated from
the surveillance cultures in 51.4% of patients treated with hypothermia and 31.4% of patients
in the control group (p = 0.143). Colonization of the rectum with gram-negative bacteria was
significantly more frequent in patients treated with hypothermia compared with normothermia
(48.6 vs. 20.0% respectively, p = 0.041). In contrast, colonization of the upper gastro-
intestinal tract and sputum was comparable between the groups with an incidence of 14.3% in
the hypothermia patients versus 11.4% in the normothermia patients (p = 1.0).

CONCLUSIONS. Use of SDD mitigates the increased risk of infection in patients treated
with hypothermia. Based on the surveillance cultures, it seems that oropharyngeal decon-
tamination is the most effective part of the SDD regimen in the prevention of pneumonia.
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ASSESSMENT OF ADEQUACY OF LOADING DOSE OF PHENYTOIN (PTN) IN
ADULT INTENSIVE CARE PATIENTS USING POPULATION
PHARMACOKINETICS

M.T. Putt1, J.A. Roberts1,2, A.A. Udy1, J.H. Martin1, P. Jarrett1, N. Salmon1, J. Lipman1

1Royal Brisbane and Women’s Hospital, Brisbane, Australia, 2The University of Queensland,
Brisbane, Australia

INTRODUCTION. Phenytoin (PTN) is a highly protein bound anticonvulsant agent com-
monly employed in intensive care. Given the high morbidity associated with uncontrolled
seizures in this setting, rapid attainment of therapeutic concentrations is mandated.

OBJECTIVES. To define the population pharmacokinetics (PK) of phenytoin in the critically
ill, in addition to risk factors for sub-therapeutic dosing.

METHODS. Free and total PTN concentrations were measured in serum by means of high
performance liquid chromatography following microfiltration, two to three times in the first
24 h after a loading dose. Population PK modelling, including intra and interindividual
variability, were determined using NONMEM(R).

RESULTS. Fifty three patients (total of 153 plasma samples) where included in the study.
Demographic and pharmacokinetic data are presented in table 1. A one compartment linear
model adequately described the pharmacokinetics of loading doses of PTN. The mean
clearance and volume of distribution for PTN were 0.024 L kg/h and 1.08 L/kg respectively.
The loading dose was within recommended guidelines (10–20 mg/kg) for the majority of
cases. Protein binding was consistently * 90% when albumin levels were[25 mmol/L and
hypoalbuminaemia was associated with higher unbound (free) PTN levels. The percentage of
free and total trough levels that were therapeutic were 49% and 38% respectively

CONCLUSIONS. This study has developed a population PK model of PTN loading in
critically ill patients. Hypoalbuminaemia was shown to be a critical factor in dosing
requirements. In approximately 50% of patients, the trough PTN level was below the ther-
apeutic range, suggesting that higher dosing may be required.

GRANT ACKNOWLEDGMENT. National Health and Medical Research Council of
Australia.

1304
DO OR DO NOT TREAT HYDROXYCHLOROQUINE OR CHLOROQUINE
INTOXICATION WITH DIAZEPAM

P.E.M.M. Bökkerink1, L.C. Otterspoor1, P. Dong1, J. Kesecioglu1, J. Meulenbelt1

1UMC Utrecht, Intensive Care, Utrecht, The Netherlands

INTRODUCTION. (Hydroxy) chloroquine intoxications are rare but very serious. Life-
threatening symptoms may occur within 30 min with progression to death within a few hours.
In the Netherlands the use of diazepam is advised as first line treatment although evidence is
not established and mainly provided through case-reports [1].

OBJECTIVES. To compare the effect of diazepam on mortality in (hydroxy) chloroquine
intoxication to standard therapy.

METHODS. We performed an extensive MEDLINE search (1950–April 2010) with a
manual reference search of identified papers. (Hydroxy) chloroquine intoxication studies and
case reports in English, Dutch or French were evaluated. Patients older than 15 years with
severe intoxications, based on measured concentrations or life-threatening symptoms, were
included. Pooled relative risk (RR) for mortality with corresponding 95% confidence interval
(CI) were calculated by means of a Fisher exact test. Our results were compared with two
retrospective and one prospective study.

RESULTS. There were 32 case reports identified from which 25 case reports met our
inclusion criteria. Thirteen patients received diazepam of whom two died, compared to twelve
patients who did not get diazepam of whom one died. Statistical analysis demonstrated that
treatment with diazepam was not associated with a lower mortality rate (RR: 1.1 CI 0.8–1.5;
p = 1.0).Although pooling of case reports is debatable, these results were comparable to the
retrospective and prospective studies that didn’t show any benefit from diazepam in chloro-
quine intoxication [2, 3, 4]. The positive effect of diazepam may have been underestimated,
due to the fact that it has been given only as rescue therapy.

CONCLUSIONS. Based on our analysis there is a lack of evidence concerning any antidotal
effect of diazepam. Good supportive treatment is pivotal. If the clinical manifestations of
(hydroxy) chloroquine intoxications require sedation or treatment of seizures, diazepam is a
good choice based on its pharmacological profile. A prospective study which compares
diazepam to sedativa with similar pharmacokinetic and dynamic profile is required to prove
that diazepam has any antidotal effect.

REFERENCE(S). 1.Olgers TJ, Tulleken JE, Monteban-Kooistra WE, et al. Serious intoxi-
cation with hydroxychloroquine, with haemodynamic instability: a case report supporting
treatment with diazepam. Ned Tijdschr Geneeskd 2008;152:509–12
2. Clemassy JL, Taboutlet P, Hoffman JR, et al. Treatment of acute chloroquine poisoning:

A 5-year experience. Crit Care Med 1996:24:1189–1195
3. Demaziere J, Saissy JM, Vitris M, et al. Effects of diazepam on mortality from acute

chloroquine poisoning. Ann Fr Anesth Reanim. 1992;11(2):164–7
4. Clemessy J-L, Angel G, Borron SW, Ndiaye M, Le Brun F, Julien H et al. Therapeutic

trial of diazepam versus placebo in acute chlorquine intoxications of moderate gravity.
Intensive Care Med 1996; 22:1400–1405
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HIGHER REQUIREMENT OF DIALISIS IN LITHIUM POISONING

J.C. Lopez1, X. Perez1, F. Esteve1, J. Ballus1, R. Mañez1

1Hospital Universitario de Bellvitge, Intensive Care, Hospitalet de Llobregat, Spain

INTRODUCTION. Lithium (Li) is commonly prescribed for the treatment of bipolar dis-
orders. However, because of its narrow therapeutic index an excessive elevation of serum
lithium concentration, either during chronic maintenance therapy or after an acute overdose,
can result in serious toxicity. The established treatment of severe Li toxicity is haemodialysis.

OBJECTIVES. Analyze intoxicated Li population in the Intensive Care Unit (ICU), what
Renal Replacement Therapy (RRT) is being used and which risk factors are associated with
higher requirements of RRT.

METHODS. Observational prospective study of 15 lithium poisoning admitted to ICU from
2004 to 2009.

RESULTS. Population: 53.3% were male (n = 8) with median age of 41.8 ± 16.14 years.
66.7% were suicide attempt. 53.3% were bipolar disorder and 26.7% suffered schizophrenia.
Regarding medical history 20% had Arterial Hypertension, Diabetes Mellitus or COPD,
13.3% were obese, 93.3% had been treated with Li, 73.3% were smokers and 33.3% presented
alcohol abuse. At admission 20% had become dehydrated, 13.3% had associated infection and
in the 13.3% of the cases Li treatment had been modified in the last 2 weeks. The different
types of poisoning were: acute 6.7%, acute chronic 66.7% and chronic 26.7%. Associated
intoxication with other drugs was identified in the 53.3% of the cases. During the first 24 h
patients presented the following signs: 73.3% neurological (mild and severe 80%), 86.7%
hematologic, 60% haemodynamic, 33.3% gastrointestinal, 26.7% oliguria and 33.3% anuria.
20% needed mechanical ventilation, 33.3% vasopressors and 93.3% RRT (26.7% continuous
and 66.7% intermittent dialysis).It were observed differences between the group of patients
who needed[1 dialysis session (number of sessions: 2.57 ± 1.27), in comparison with those
who needed only 1 session or continue RRT, in the initial Li blood concentration (5.7 ± 2.76
vs. 3.5 ± 1.28), length of stay (7.8 ± 5.9 vs. 4.1 ± 4.2 days), median APACHE II score
(13.8 ± 6 vs. 16.14 ± 4.77) and Creatinine Clearance (CrCl) at admission (40.49 ± 23 vs.
73.3 ± 24.9). The presence at admission of [17,000 White Blood Cells (WBC), CrCl
\40 ml/min and Na\135 mmol/l were identified as risk factors associated with[1 dialysis
session requirements. There was no significant between-group difference in the initial Li and
different TRR.

CONCLUSIONS. WBC[17,000/L, CrCl\40 ml/min and Na\135 mmol/l are factors that
predict higher requirement of dialysis in lithium poisoning.

REFERENCE(S). • Treatment of acute lithium intoxication with high-flux haemodialysis
membranes. Peces R, Fernández EJ, Regidor D, Peces C, Sánchez R,
Montero A, Selgas R. Nefrologia. 2006;26(3):372–8.

• Management of lithium toxicity. Waring WS. Toxicol Rev. 2006;25(4):221–30.
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CHANGES IN THE BRAIN INFLAMMATORY AND METABOLIC PARAMETERS
IN A POLYMICROBIAL SEPSIS RODENT MODEL

M. Oliveira1, R. Carnevale2, P. Reis2, H. Castro-Faria-Neto2, F. Bozza2

1Instituto de Bioquimica Medica, Universidade Federal do Rio de Janeiro, Brazil, Rio de
Janeiro, Brazil, 2Oswaldo Cruz Foundation, Rio de Janeiro, Brazil, Rio de Janeiro, Brazil

INTRODUCTION. Brain is one of the first organs affected in sepsis and evaluation of brain
function is difficult since patients are under sedation. It has been shown that mitochondrial
dysfunction may play a significant role in the pathogenesis of septic encephalopathy. Here we
investigated inflammatory and metabolic parameters in a model of polymicrobial sepsis in
mouse.

METHODS. Sepsis was induced by intraperitoneal injection of feces. Animal received
imipenem 6 h after the procedure. Control animals received intraperitoneal saline and imi-
penem after 6 h. Blood Cytokines and serum lactate were measured. The animals were
sacrificed by cervical dislocation. Brain slices of 400 mcm were used to measure oxygen
consumption and glucose uptake.

RESULTS. Interleukin 6, MIP 1a and Interleukin 1b significantly raised in the first 6 h after
sepsis induction (p = 0.001; p = 0.0017; p = 0.0001 respectively). In 24 h only MIP 1a was
significant higher (p = 0.0001). Lactate was elevated 6 and 24 h after sepsis induction
(p \ 0.01 and p \ 0.001 respectively). Oxygen consumption increased after 6 h of sepsis and
drops under control values 24 h after the induction of sepsis. Glucose uptake, measured by the
NBDG fluorescence, was higher after 6 h (p = 0.0475) and 24 h after sepsis induction.

CONCLUSION. In a murine model of abdominal sepsis, inflammatory markers, lactate
production, and brain glucose uptake increased and were parallel to alterations in the mito-
chondrial oxygen metabolism.

GRANT ACKNOWLEDGMENTS. CNPq, FAPERJ, ICGEB.
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SHORT AND LONG TERM OUTCOMES FOR ELDERLY PATIENTS MANAGED
WITH INDUCED HYPOTHERMIA AFTER VF AND PULSELESS VT MAY BE AS
GOOD AS FOR YOUNGER PATIENTS

J. Cranshaw1, A. Vaughton1, T.J. Perkins1

1Royal Bournemouth Hospital, Critical Care Unit, Bournemouth, UK

INTRODUCTION. The Royal Bournemouth Hospital has one of the highest out-of-hospital
cardiac arrest admission rates in the UK. In 2005, following ILCOR/AHA guidelines [1], a
cooling protocol was developed for patients with return of spontaneous circulation after
advanced life support for ventricular fibrillation or pulseless ventricular tachycardia. In
preparation for potential new ILCOR/AHA guidelines in 2010, the prospective database of
outcomes for these patients was analysed.

OBJECTIVES. To evaluate the outcomes of therapeutic hypothermia for patients with return
of spontaneous circulation following cardiac arrest.

METHODS. Outcome data from our prospective registry of cooled patients are summarised.

RESULTS. Sixty-three patients were cooled in 4 years (median age 68 years; mode 76; range
19–88 years). 84% survived to ITU discharge and 70% to hospital discharge. 98% of these were
discharged home (14% to a rehabilitation hospital before home and one patient to a long term care
facility). Ninety-five percent of survivors were alive at 6 months and 80% alive at 1 year with
seven status results still pending. Median ITU length of stay was 3.5 days (range 1–13). Six
patients required temporary percutaneous tracheostomies for airway protection and weaning from
ventilation. Median duration from ITU to hospital discharge was 16 days (range 0–62).

CONCLUSIONS. This series is large by comparison to other UK centres. Survival to hos-
pital discharge, at 6 months and 1 year were better than other published results. Although
neurological outcomes were not formally assessed, we believe that the capacity to discharge
home is a desirable patient outcome and represents the beneficial neurological effect of our
cooling protocol. Selection bias will have undoubtedly affected our results. However the age
of our patients was higher than in published trials and in other reports is considered an adverse
outcome predictor. Our data would not support restricting induced hypothermia on the basis
of age alone. We consider the ITU and hospital lengths of stay required to discharge these
patients to be long. These data were not reported in original trials. Discharges may obviously
be delayed for non-clinical reasons. This aside, neurological recovery progresses for months
after cardiac arrest and discharge home may still prove possible if time is allowed. However,
post-ITU resource implications should be considered when introducing a cooling protocol.

REFERENCE(S). 1. Circulation 112 Issue 2 Supplement November 29, 2005

GRANT ACKNOWLEDGMENT. No funding was provided for this study.
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ACUTE ISCHAEMIC STROKE AND CRITICAL CARE: A 5 YEAR RETROSPEC-
TIVE AUDIT OF ADMISSIONS TO A UK TERTIARY INTENSIVE CARE UNIT

C.J.D. Gowers1, A. Hunter1, M. McCormick2, B. Mullan1

1Royal Hospital Belfast Health and Social Care Trust, Regional Intensive Care Unit, Belfast,
UK, 2Daisy Hill Hospital, Newry, UK

INTRODUCTION. Acute ischaemic stroke (AIS) is the third largest cause of mortality and
the leading cause of chronic disability in the industrialized world. In some parts of Europe and
the United States 26–43% of patients with AIS may be admitted to a neurological intensive
care unit (ICU) for supportive therapy with 8–10% receiving mechanical ventilation [1, 2].
There are currently no agreed UK criteria for the admission of AIS patients to critical care.

OBJECTIVES. To review the incidence and outcome of AIS in our tertiary ICU over the last
five years.

METHODS. A retrospective audit was performed for all AIS ICU admissions between
November 2005 and November 2009. AIS was classified as thrombo-occlusive or embolic.
Subarachnoid haemorrhage and primary intracerebral haemorrhage were excluded. Demo-
graphic and outcome data were recorded and compared against a mean value of all ICU
admissions.

RESULTS. AIS comprised 0.8% of ICU admissions during the study period. Demographic
data is presented in Table 1 as mean ± standard deviation or median (interquartile range) as
appropriate. In 2008 4% (11/272) of hospital AIS admissions were admitted to ICU. 14
patients had surgical procedures including 8 decompressive craniectomies. 27% of survivors
had a discharge GCS of 15/15. Mortality for unselected medical admissions over the study
period was 36%.

TABLE 1
Category Admissions

(n)

Age Male APACHE

II

Ventilator

days

ICU

Mortality

Hospital

mortality

ICU length

of stay

All ICU
patients

3,856 55 ± 11 47% 19 ± 7 4.4 ± 1.2 17% 25% 5.2 (2–7)

Patients
with AIS

29

(0.8%) 49 ± 16 69% 17 ± 8 5.4 ± 4.9 24% 27% 6 (2–10)

CONCLUSIONS. Few patients with AIS were admitted to ICU in the study period. Their in-
hospital mortality was favourable compared to unselected medical ICU admissions. Inter-
ventions such as thrombolysis may lead to increased interface with critical care. The current
National Institute of Clinical Excellence acute stroke guidelines do not mention intubation or
ICU admission [3]. There may be excessive pessimism in the UK regarding AIS. We believe
the care of these patients should be re-evaluated in order to avoid missed opportunities to
improve outcomes.

REFERENCE(S). 1. Briggs, D.E., et al., Should mild or moderate stroke patients be admitted
to an intensive care unit? Stroke, 2001. 32(4): p. 871–6.
2. Golestanian, E., J.I. Liou, and M.A. Smith, Long-term survival in older critically ill
patients with acute ischemic stroke. Crit Care Med, 2009. 37(12): p. 3107–13.
3. NICE, Diagnosis and Initial management of acute stroke and transient ischaemic attack
(TIA). 2008. p. 1–37.
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VALIDATION OF PROGNOSTIC SCORES IN BURN INJURY

E.V. Campos1, J.M. da Silva Junior1, D.S. Gomez1, M.C. Ferreira1, F.S. Machado1

1Hospital das Clı́nicas da FMUSP, São Paulo, Brazil

INTRODUCTION. Prognostic scores specific for critical patients were developed in order to
predict mortality based on physiologic and laboratorial variables. On the other hand, specific
scores for burn patients are calculated taking into consideration inhalation injury, age and
total burned surface area (TBSA), among others. However, scores utilized in general ICU
have not been evaluated in burn patients.

OBJECTIVES. Therefore, the aim of the present work was to validate APACHE II, SAPS 3
as well as initial SOFA in a population of patients with massive burn. These scores were
compared to some specific burn patient scores, including ABSI (Abbreviated Burn Severity
Index) and Estimates of the Probability of Death.

METHODS. Retrospective study employing data collected prospectively from May 2005 to
February 2010 (58 months) at an ICU specialized in burn patients at a teaching hospital which
is considered a reference centre in trauma care. All patients admitted during this period were
included.

RESULTS. One hundred and fifty-four consecutive patients were studied (male: 73%;
female: 27%), with averaged age of 37.7 ± 15.9 years and a hospital stay of
33.8 ± 28.4 days. Mortality rate of our sample was 43.5%. Incidence of inhalation injury was
45% and total burn surface area (TBSA) was the following: 35.5% of patients had 20% or
less; 36.1% had 20–40% of TBSA whereas 28.4% showed 40% or more.

Area under curve of Receiver Operating Characteristic (ROC) of evaluated indexes
is displayed on Table 1.

TABLE 1 AREA UNDER CURVE OF ROC OF PROGNOSTIC INDEXES
AUC SE 95% CI

ABSI 0.896 0.0277 0.836–0.939
APACHE II 0.864 0.0314 0.800–0.914
Estimates of the probability of death 0.828 0.0349 0.759–0.884
SOFA initial 0.802 0.0369 0.731–0.862
SAPS 3 0.872 0.0305 0.809–0.920

CONCLUSIONS. All prognostic indexes are good predictors of mortality in massive burn
patients. Among them, ABSI and SAPS 3 showed the best performance.

1310
ANALYSIS OF HEAD CT SCANS IN CRITICALLY ILL ADULT PATIENTS

P.R. Sanches1, C.S.V. Barbas1, M. Perroni de Oliveira1, T.R.D. Lara1, F. Colombari1,

P.F. Scherer1, R. Caruso1, L.C. Moraes1, G.O. Leite1, O.F.P. Santos1, E. Knobel1

1Hospital Israelita Albert Einstein, Sao Paulo, Brazil

INTRODUCTION. Computerized head tomography is routinely performed as a diagnostic
tool after the occurrence of neurologic deterioration in the ICU adult patients. However, the
CT findings in this setting are rarely reported. We hypothesized that the analysis of a series of
cranial CTs would help to understand the neurologic conditions of the critically ill patients
and improve their management.

OBJECTIVES. To analyze, over a three-month period, the head CT scans performed in the
Adult ICU in the Albert Einstein Hospital in São Paulo, Brazil.

METHODS. All cranial CTs performed in the ICU patients during the studied period were
analyzed by two radiologists from the Albert Einstein Hospital staff From May 1st to August
31st, 2009, according to a pre-established protocol: 1. presence of acute cerebral ischemia;
2. presence of previous cerebral ischemia;
3. presence of acute cerebral hemorrhage;
4. presence of cerebral edema;
5. cerebral aneurisms;
6. cerebral tumors and
7. normal cerebral tomography.

RESULTS. We studied 69 CT scans from 34 (49.2%) males and 35 (50.8%) females, mean
age 64.43 ± 21.7 years. The head CT findings were the following: (1) presence of acute
cerebral ischemia = 10 (14.4%); (2) presence of previous cerebral ischemia = 17 (24.6%);
(3) presence of acute cerebral hemorrhage = 27 (39.1%); (4) presence of cerebral edema = 7
(10.1%); (5) cerebral aneurisms = 2 (2.8%); (6) cerebral tumors = 2 (2.8%) and (7) nor-
mal = 21 (30.4%).

CONCLUSIONS. The most prevalent head CT findings in ICU patients was cerebral hem-
orrhage followed by acute and chronic cerebral ischemic events. The high prevalence of
normal scans was probably due to metabolic underlying disorders.

REFERENCE(S).

The role of head computer tomographic scans on the management of MICU patients with
neurological dysfunction.
Salerno D, Marik PE, Daskalakis C, Kolm P, Leone F.
J Intensive Care Med. 2009 Nov-Dec;24(6):372–5. Epub 2009 Oct 29.
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IS IT POSSIBLE TO PREDICT MASSIVE TRANSFUSION? UTILITY SCORES

M. Chico Fernández1, C. Garcı́a Fuentes1, M.A. Alonso Fernández1, D. Toral Vázquez1,

S. Bermejo Aznarez1, E. Alted López1

1Hospital Universitario 12 de Octubre, Intensive Care Medicine Department, Madrid, Spain

]INTRODUCTION. Massive Transfusion occurs in 3% of all civilian trauma patients.
Although many trauma centers have implemented massive transfusion (MT) protocols, most
of them do not have a standardized initiation policy.
OBJECTIVES. Our purpose is to validate previously described MT scoring in our Trans-
fussion Trauma Registry (TTR).
METHODS. Retrospective cohort of all adult trauma patients admitted to Trauma Intensive
Care Unit of I level urban trauma center. Were included patients with severe trauma (Injury
Severity Score C15) admitted from October 2006 to July 2009. We evaluated the following MT
scoring and cut points (CP): TASH (trauma-associated severe haemorrhage CP:
C16 years C 18, ABC (assessment blood consumption) CP: C2 and ETS (emergency trans-
fusion score) CP: C3, C4 years C6. These scales handle the following combinations of variables
for calculation: age, sex, type of admission, mechanism, blood pressure, focussed assessment for
the sonography of trauma, hemoglobin, orthopedic or pelvic trauma, heart rate. MT was defined
as the transfusion of 10 units or more of packed red blood cells in the first 24 h. We study the
sensitivity (S), specificity (SP), positive and negative predictive value (PPV, NPV), likelihood
ratios positive and negative (LHR+ , LHR-) and area under the receiver operating characteristic
curve (AUROC) of different scales for the predictive power of TM validated in the literature. 568
patients were available for analysis (77.6% men, ISS 30 ± 13, blunt trauma 93.8%). The overall
MT rate was 18.8%. The following table summarizes S, SP, PPV, NPV, LR+ , LR-).

S, SP, PPV, NPV, LR+ , LR- AND SCORES
ABC C 2 TASH C 16 TASH C 18 ETS C 6 ETS C 4 ETS C 3

S 43% 43% 28% 66% 81% 89%
SP 90% 96% 98% 94% 71% 36%
PPV 56% 78% 85% 66% 30% 26%
NPV 84% 86% 84% 86% 91% 92%
LR+ 4.3 13.43 14 11 2.7 1.3
FR- 0.63 0.58 0.73 0.36 0.26 0.30

In the next figure and table, AUROC curves are compared for the ABC, TASH and ETS scores:

AUROC-scores

AUROC-SCORES
Score AUROC

ABC 0.779

ETS 0.784

TASH 0.899

CONCLUSIONS. TASH showed the best predictive ability. The scores can be useful to
characterize the TM population, exclusion of low-risk population and support of clinical
decisions. Clinical validation requires a prospective multicenter analysis.
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OUTCOMES OF ELDERLY TRAUMA PATIENTS ADMITTED TO THE
INTENSIVE CARE UNIT

K.N. Vogt1, M. Swart1, T. Charyk-Stewart2, M. Girotti1,2, D. Gray1,2, N. Parry1,2,3

1London Health Science Centre, General Surgery, London, Canada, 2London Health Science
Centre, Trauma Program, London, Canada, 3London Health Science Centre, Division of
Critical Care, London, Canada
INTRODUCTION. Though outcomes after trauma in elderly patients have been previously
describe, few studies have focused on the most severely injured elderly trauma patients
admitted to the intensive care unit (ICU). An understanding of the outcomes in these patients
is required to help inform decision making.
OBJECTIVES. This study was undertaken to determine the mortality in elderly trauma
patients admitted to the ICU at a Canadian lead trauma hospital (LHSC), and to explore
factors associated with mortality. Particular attention was paid to the relationship between
pre-injury anticoagulation and mortality.
METHODS. A retrospective cohort of all elderly (age C65) trauma patients admitted to the ICU
from 1997 to 2008 was identified. Data were obtained from the LHSC trauma database. Therapeutic
INR levels on admission (INR [ 2.0) were used to identify pre-injury therapeutic warfarin use.
RESULTS. Of the 1209 elderly patients admitted after trauma, 355 (29%) were admitted
directly to the ICU. Patients had a mean age of 75 years (± 5), and a mean injury severity score
(ISS) of 27 (± 11.5). Overall mortality was 45% (161 patients), with a mean time to death of
8 days. Logistic regression identified the following factors associated with mortality: age (OR
1.07, 95% CI 1.03–1.11), ISS (OR 1.05, 95% CI 1.03–1.08), and pre-injury anticoagulation (OR
3.6, CI 1.7–7.3). Amongst patients who survived, only 30 (15.5%) were discharged home.
CONCLUSIONS. In contrast to the overall elderly population, elderly patients requiring
admission to the ICU after trauma have high mortality and morbidity rates, with very few
patients returning home. This study highlights the importance of therapeutic anticoagulation
as a predictor of mortality. With the rising proportion of elderly patients, strategies will be
required to manage the burden of injury in this population.
REFERENCE(S). 1. Perdue PW, Watts DD, Kaufmann CR, Trask AL. Differences in
mortality between elderly and younger adult trauma patients: Geriatric status increases risk of
delayed death. J Trauma. 1998 Oct;45(4):805–10.
2. Gowing R, Jain MK. Injury patterns and outcomes associated with elderly trauma victims

in kingston, ontario. Can J Surg. 2007 Dec;50(6):437–44.
3. Clark DE, Chu MK. Increasing importance of the elderly in a trauma system. Am J

Emerg Med. 2002 Mar;20(2):108–11.
4. Shinoda-Tagawa T, Clark DE. Trends in hospitalization after injury: Older women are

displacing young men. Inj Prev. 2003 Sep;9(3):214–9.
5. Richmond TS, Kauder D, Strumpf N, Meredith T. Characteristics and outcomes of

serious traumatic injury in older adults. J Am Geriatr Soc. 2002 Feb;50(2):215–22.
6. Tornetta P, 3rd, Mostafavi H, Riina J, Turen C, Reimer B, Levine R, et al. Morbidity and

mortality in elderly trauma patients. J Trauma. 1999 Apr;46(4):702–6.
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VALIDATION OF A MULTIPLE-CHOICE VERSION OF THE MINI MENTAL
STATE EXAMINATION IN THE ICU

M. Miguélez L. Schibler1,2, P. Merlani1,2, M. Verdon1,2, F. Gigon1,2, J.M. Annoni2,3,

B. Ricou1,2

1Universitary Hospitals of Geneva, APSI, Intensive Care Unit, Geneva, Switzerland, 2Uni-
versity of Geneva, Medicine, Geneva, Switzerland, 3University Hospitals of Geneva,
Neurology, Geneva, Switzerland

INTRODUCTION. 1/3 of intensive care unit (ICU) patients develop neurocognitive
impairments. This complication affects considerably the patient’s quality of life, daily
activities and return to work. The Mini Mental State Examination (MMSE) is the simplest
tool currently available for neurocognitive assessment and is validated in neurological pop-
ulations. One of its limitations is its application restricted to patients able to speak. Up to date,
there is no available version adapted to ICU patients who are deprived of speech.

OBJECTIVE. The aim of this study is to validate a visual multiple-choice version of MMSE
(MC-MMSE) adapted to patients unable to speak.

METHOD. MC-MMSE was studied in 30 intubated ICU patients. For 20 of them, the inter-rater
reliability was tested by 2 examiners whose passation order was randomized. For the 10 others, we
studied the intra-rater reliability (test-retest). Furthermore, we compared the MC-MMSE to the
original MMSE (Greco) on 3 populations: healthy volunteers (n = 26), neurological patients
(n = 20) and speaking ICU-patients (n = 46).The application order of each test was randomized.

RESULTS. The inter-rater reliability was very good (Rho: 0.96, p \ 0.0001). The intra-
rater reliability was good (Rho: 0.63, p = 0.05). Regarding the validation: the correlations
and the t test between the standard and the MC-MMSE were: healthy volunteers (Rho: 0.53,
p \ 0.08; t test: p = 0.019), neurological patients (Rho: 0.88, p \ 0.0001; T test: p = 0.02),
speaking ICU-patients (Rho: 0.82, p \ 0.0001; T test: p = 0.005). The MC-MMSE showed a
slightly better result for the whole test by the Bland and Altmann analysis: speaking ICU-
patients (1.0 ± 2.1), healthy volunteers (0.6 ± 1.2) and neurological patients (1.5 ± 2.6).
This was probably due to the recall item: speaking ICU-patients (0.9 ± 1.9), healthy vol-
unteers (0.2 ± 0.49) and neurological patients (0.6 ± 1.2).

CONCLUSIONS. The MC-MMSE compared to the original version produces similar results
independently on the population studied. However the scores with MC-MMSE were signif-
icantly better, probably because of easier recall item. Its inter- and intra-rater reliability were
good. MC-MMSE could be an interesting tool to assess and monitor the neurocognitive
performances of ICU patients during and after their ICU stay.

REFERENCE(S). 1. Laboratoire de Psychologie expérimentale et quantitative, Université de
Nice.
2. Mini Mental State Examination, version consensuelle du GRECO, 2007.
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EVALUATION OF FORECASTING FACTOR REGARDING MORTALITY
IN A SERIES OF PATIENTS WITH SPONTANEOUS INTRACRANIAL
HAEMORRHAGE

A. Pedrosa1, D.J. Palacios2, C. Marco2, A.M. de la Torre2, V.A. Hortigüela2, L.C. Marina2

1Hospital Virgen de la Salud, Intensive Care Unit, Toledo, Spain, 2Hospital Virgen de la
Salud, Toledo, Spain

OBJECTIVES. To analyze the factors associated with mortality in the intensive care
admitted intracranial haemorrhages.

METHODS. Descriptive retrospective study of patients admitted from 1st January 2007 to
31st December 2009 in the intensive care unit in the Virgen de la Salud hospital (Toledo) with
a spontaneous intracranial haemorrhage diagnosis.

RESULTS. There are 124 patients. Regarding associated comorbidity hypertension, dislipemy,
mellitus diabetes and obstructive lung disease are analyzed, objectifying significance in relation
to hypertension (24.1 vs. 50%, p \ 0.05). In the analyse of previous treatments only antico-
agulation (14.5 vs. 37.5%, p \ 0.05) and antihypertensive (30.3 vs. 56.3%, p \ 0.05) come out
as a significative forecasting factor. The presence of hypertensive crisis defined as systolic
arterial tension over 150 is not proven a forecasting factor. Analyzing the characteristics of the
haemorrhage, found forecasting factors are Glasgow on groups (\8:83%, 9–12:14.9% years
13–15:2.1%, p \ 0.01) and the ICH score with a mortality on groups of 100% for a score of 5.
There are differences of significance in the mortality according to the age, classified by age
groups with an age cut off of 80 years (\80 years 38.6 vs. C80 years 40%, p \ 0.01). Apart
from the GCS, the rest of the variables analyzed in the ICH score are not of significance; supra
and infratentorial, presence of intraventricular blood neither on the divided volume over or under
30 cc although, in the latter, a p \ 0.1 can be observed and if we only analyze the supraven-
tricular, it comes out as significant. Other analyzed data are the time of the surgery, which is not
significant, the need for mechanical ventilation, which is (42.9 vs. 15.8%, p \ 0.05), and the
days of ventilation with a mortality clearly higher on those patients with\5 days of ventilation
(83%) and on those of shorter stay (lesser then 5 days 79%).

CONCLUSIONS. Let be remarked that the samples have been taken from patients admitted
in the intensive care unit, losing a possible sample of less serious patients, and with a higher
level of consciousness, what might explain why supra or infratentorial location and the
volume don’t come out as forecasting factors, since its likely that there are many small
infratentorial outside the intensive care unit. We highlight also that the high mortality in the
first few days can be caused by those patients who are admitted as donors, developing an
encephalic death in the first days, conditioning also the data regarding the mortality on fewer
days with ventilation. The finish up, we have to point out the fact that the presence of previous
hypertension during the treatment might be a bad forecasting factor that should be deeper
studied.

REFERENCE(S). Hemphill JC, Bonovich DC,Besmertis L, et al. The ICH Score: A Simple,
Reliable Grading Scale for Intracerebral Hemorrhage Editorial Comment: A Simple, Reliable
Grading Scale for Intracerebral Hemorrhage. Stroke 2001;32;891–897.
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MEDIUM AND LONG-TERM QUALITY OF LIFE IN ICU SURVIVORS WITH
SEVERE THORACO-ABDOMINAL TRAUMA AND DAMAGE CONTROL
LAPARATOMY

M. Badiel1,2, C.A. Ordonez1,3, L. Rodriguez4, I. Galvan4, S. Garcia4, J.E. Montes4, M.

Gonzalez4, N. Salazar4, J.C. Puyana5

1Fundacion Valle del Lili, Cali, Colombia, 2Clinical Research Institute, Cali, Colombia,
3Universidad del Valle, Cali, Colombia, 4Universidad Libre de Cali, Cali, Colombia, 5Uni-
versity of Pittsburgh, Pittsburgh, USA

INTRODUCTION. There is insufficient information regarding long term outcome and
quality of life in trauma patients who survive damage control (DC) interventions after severe
thoraco-abdominal trauma (TAT).

OBJECTIVES. We measured patient-reported outcome following surgical management with
DC using a quality of life instrument.

METHODS. Survivors discharged between 3 and 18 months after severe TAT were con-
tacted after obtaining approval by our institutional IRB. We excluded patients with
neurotrauma. We applied self-response version EuroQoL questionnaire (EQ-5D) and visual
analog scale (EQ-VAS: 0 (worst health)–100 (best health). EuroQoL it is based on a
descriptive system that defines health in terms of 5 dimensions: mobility, self-care, usual-
activities, pain/discomfort and anxiety/depression. Each dimension has 3 levels of response:
no problems (level 1), some problems (level 2) severe problems (level 3).

RESULTS. Thirty four patients were contacted. Mean ± SD age was 31.8 ± 11.6 yrs, Male
were 88.2% and penetrating trauma occurred in 79.4%. Mean ± SD in severity scores were:
ATI 24.4 ± 9.6, ISS 28.1 ± 8.5 and APACHE II 20 ± 6. The median time from discharge
was 12 months (IQR 6–15 months). The EQ-5D dimensions in which the largest proportion
of patients reported severe problems were usual-activities (work, study) and pain/discomfort
14.7% and 5.9% respectively as shown in the table. Main reason of discomfort was the
presence of surgical scar in the abdomen. Median EQ-VAS score was 90 (IQR 70–100).

QOL_DC
Level of perceived
problems (%)

Mobility Self-
care

Usual activities Pain/
discomfort

Anxiety/
depression

1 (Mild or none) 73.5 85.3 61.8 50 61.8
2 (Moderate) 25.5 14.7 23.5 44.1 35.3
3 (High) 0 0 14.7 5.9 2.9
All (n = 34) 100 100 100 100 100

CONCLUSIONS. Survivors of severe trauma and DC, reported acceptable quality of life
with minimal limitations with social functioning. A prospective study should assess Quality of
Life in these patients from hospital discharge and systematically over time.

REFERENCE(S). 1. Brasel KJ, Deroon-Cassini T, Bradley CT. Injury severity and quality of
life: whose perspective is important? J Trauma. 2010 Feb;68(2):263–8.

2. Baldwin FJ, Hinge D, Dorsett J, Boyd OF. Quality of life and persisting symptoms in
intensive care unit survivors: implications for care after discharge. BMC Res Notes. 2009
Aug 12;2:160.

3. Iribarren-Diarasarri S, Aizpuru-Barandiaran F, Muñoz-Martı́nez T, Dudagoitia-Otaolea
JL, et al Variations in health-related quality of life in critical patients. Med Intensiva.
2009 Apr;33(3):115–22.
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PREDICTIVE FACTORS OF HOSPITAL MORTALITY FOR NEUROLOGICAL
CRITICALLY ILL PATIENTS

R. Turon1, C.R. Shinotsuka2, P. Kurtz3, M.C.R. Amaral3, A.M. Japiassú3,4, F.A. Bozza4,5

1Hospital de Clı́nicas de Niterói, Rio de Janeiro, Brazil, 2Hospital Copa D’Or, Intensive Care
Unit, Rio de Janeiro, Brazil, 3Casa de Saúde São José, Rio de Janeiro, Brazil, 4Instituto de
Pesquisa Clinica Evandro Chagas, Rio de Janeiro, Brazil, 5Instituto D’Or de Pesquisa e
Ensino, Rio de Janeiro, Brazil

INTRODUCTION. The prognosis of neurological critically ill patients can be different from
other types of admission and whether it is influenced by the primary neurological acute event
or the medical complications during ICU stay is still a subject of debate.

OBJECTIVES. To evaluate predictive factors of hospital mortality in a cohort of patients
admitted to 3 neurocritical care units.

METHODS. Neurological critically ill patients who stayed more than 2 days in the ICU were
included from specialized neurocritical care units of 3 hospitals, from April 2006 to
December 2009. A prospective data collection was performed, including demographic data,
acute physiology scores (APACHE II and SOFA), Glasgow coma score, use of mechanical
ventilation and vasoactive agents, and the occurrence of severe sepsis (according to Bone’s
criteria—1992). The causes of admission were divided as: ischemic stroke, hemorrhagic
stroke, subarachnoid hemorrhage, status epilepticus, traumatic brain injury, elective neuro-
surgeries, and miscellanea. The foci of infection, microbiological data and bacteremia were
analyzed from septic patients. Numeric data were expressed as median and interquartiles,
while categorical data were calculated as percentage. Univariate and multivariate (logistic
regression) analysis was carried out to point factors associated with hospital mortality.

RESULTS. We included 661 patients, with median age 65 years (IQ range 50–78) and 54% were
male. ICU length of stay was 4 days (IQ range 2–7), and hospital mortality was 10.3%. Main
causes of admission were: ischemic stroke (n = 125), elective neurosurgeries (n = 113), trau-
matic brain injury (n = 71), hemorrhagic stroke (n = 53), subarachnoid hemorrhage (n = 29),
status epilepticus (n = 20), and miscellanea (n = 250). Severe sepsis was diagnosed on 128
(19%) patients. Lung was the most common site of infection (45%), followed by urinary tract
infection (10%). Microbiological cultures were positive for 50% of patients, and 8 (6%) patients
had positive blood cultures. Staphylococci was the most common bacterial isolate (n = 15),
followed by Enterobacteriaceae (n = 13) and Pseudomonas sp (n = 7). Sepsis was diagnosed by
the time of ICU admission on 39 (30%) patients, while it occurred during ICU stay on 110 (70%)
patients. Hospital mortality was associated with age, the admission cause (higher for hemorrhagic
stroke, traumatic brain injury and status epilepticus), APACHE II score, Glasgow coma score and
severe sepsis on the univariate analysis. After the multivariate analysis, Glasgow coma score less
than 13 points (odds ratio 6.4 [CI 95% 3.1–13.2]) and severe sepsis (odds ratio 5.9 [CI 95%
3.1–11.4]) were independently associated with hospital mortality.

CONCLUSIONS. Glasgow coma score and occurrence of severe sepsis were the main risk
factors for hospital mortality of neurological critically ill patients.
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PERIOPERATIVE FACTORS ASSOCIATED TO HIGHER MORTALITY IN
PATIENTS ADMITTED TO THE NEUROLOGICAL INTENSIVE CARE UNIT
(NICU) IMMEDIATELY AFTER BRAIN TUMOR (BT) RESECTION

E.M. Olivares-Durán1, C.A. Flores-Alpı́zar2, V.P. Chávez2, G. Saldı́var2

1UMAE 1 (High-Specialty Medical Unit No 1) El Bajı́o, IMSS and NICU, HRAEB (High-
Specialty Regional Hospital of El Bajı́o), León, Mexico, 2University of Guanajuato,
Department of Nursing and Obstetrics, Campus León, León, Mexico

INTRODUCTION. Brain tumors surgery is one of the main causes of admittance to the
NICU. It is important to know the risk factors associated to hospital mortality of patients
admitted to NICU due to this reason.

OBJECTIVES. To identify perioperative factors associated to higher hospital mortality in a
series of patients admitted to NICU immediately after a BT elective resection.

METHODS. Data of 101 patients operated for BT elective resection and consecutively
admitted to NICU at IMSS UMAE 1 Bajı́o were prospectively obtained. NICU BT database
includes 269 perioperative items. We divided the series in two groups: surviving and deceased
patients. Then, we analyzed the perioperative behavior differences between both groups.
Either Student’s t test or Chi-square test was used, as it corresponded, for the analysis of
differences observed between both groups. Values of p lower than 0.05 were considered
significant.

RESULTS. The hospital mortality observed in this series of 101 patients was 8.9% (9/101).
Data of the nine variables showing significant differences between surviving and deceased
patients groups are shown in Table 1.

TABLE 1 SURVIVING AND DECEASED PATIENTS GROUPS
Variable Surviving patients Deceased patients p

Preoperative GCS 14.9 ± 0.4 11.4 ± 3.7 \0.005
Surgical time (min) 226.0 ± 104.0 294.0 ± 99.5 \0.05
Anesthetic time (min) 267.0 ± 107.1 338.0 ± 111.2 \0.05
NICU GCS, day 1 14.6 ± 1.3 5.7 ± 2.4 \0.005
NICU GCS, day 5 14.2 ± 1.5 7.4 ± 3.1 \0.005
NICU GCS, discharge 15.0 ± 0.2 7.6 ± 4.2 \0.005
Time of mechanical ventilation (h) 9.7 ± 16.7 274.3 ± 285.2 \0.005
NICU LOS (days) 2.0 ± 1.2 6.0 ± 4.2 \0.005
Hospital LOS (days) 19.2 ± 13.3 31.8 ± 12.0 \0.005

CONCLUSIONS. In our series, surviving patients operated for BT elective resection showed
shorter surgical and anesthetic times, lower GSC scores along all the perioperative period,
shorter time of mechanical ventilation and shorter NICU and hospital length of stay (LOS)
versus deceased patients.
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PROGNOSTIC FACTORS IN NEAR-DROWNING PATIENTS RECEIVING
MECHANICAL VENTILATORY SUPPORT

J. Lim1, S.H. Jung2, B.H. Jung1, M.H. Kim1, D.H. Kim3

1Division of Pulmonary and Critical Care Medicine, Gangneung Asan Hospital, Gangneung,
Republic of Korea, 2Medical Intensive Care Unit, Gangneung Asan Hospital, Gangneung,
Republic of Korea, 3Division of Allergy and Respiratory Medicine, Department of Medicine,
Dankook University College of Medicine, Dankook University Hospital, Cheonan, Republic
of Korea,

INTRODUCTION. Even if hypoxic brain injury has been reported as the strongest factor
affecting the poor outcome of near-drowning patients, little has been known about prognostic
factors affecting the outcomes of those patients receiving mechanical ventilation.

OBJECTIVES. To define prognostic factors affecting the outcomes of patients mechanically
ventilated after near-drowning.

METHODS. Medical records of 42 near-drowning patients receiving mechanical ventilation
from 2001 to 2009 were reviewed, and retrospectively analyzed by univariate and multi-
variate logistic regression.

RESULTS. Among 42 patients, 18 (42.9%) had poor outcomes (died + transferred to other
hospitals without improvement) and 24 (57.1%) had favorable outcomes
(improved + transferred after improvement). According to the univariate analyses, the higher
body temperature at the emergency department [the odds ratio (OR), 2.49; 95% confidence
interval (CI), 1.24–5.01; P = 0.010], SOFA score (OR, 0.50; 95% CI, 0.34–0.75, P = 0.001),
APACHEII score (OR, 0.80; 95% CI, 0.72–0.90; P \ 0.001), Glasgow coma scale (OR, 1.72;
95% CI, 1.21–2.44; P = 0.003), mean arterial blood pressure (OR, 1.05; 95% CI, 1.01–1.08;
P = 0.006), 24 h urine output (OR, 1.00; 95% CI, 1.00–1.00; P = 0.016), PaO2/FiO2 ratio
(OR, 1.01; 95% CI, 1.00–1.02; P = 0.010), PaCO2 (OR, 0.92; 95% CI, 0.86–0.99;
P = 0.021), white blood cell counts (OR, 1.00; 95% CI, 1.00–1.00; P = 0.001), serum cre-
atinine (OR, 0.19; 95% CI, 0.06–0.67; P = 0.010), and serum lactic acid (OR, 0.95; 95% CI,
0.93–0.98, P = 0.002) were associated with favorable outcomes, respectively. However, only
higher body temperature as a clinical parameter and the level of serum lactic acid as a
laboratory parameter were significant predictors of favorable outcomes in multivariate
analyses; the OR were 2.87 (95% CI, 1.01–8.14; P = 0.048) and 0.96 (95% CI, 0.93–0.99;
P = 0.011), respectively.

CONCLUSIONS. Initial body temperature and the level of serum lactic acid were two most
important clinical and laboratory prognostic factor in nearly drowned patients. The outcomes
were not affected by the degree of initial hypoxemia.
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PERFORMANCE OF AUTOMATED EXTERNAL DEFIBRILLATOR IN HOSPITAL
RESUSCITATION

M.J. Garcı́a Palma1, B. Quirantes Sierra1, R. de la Chica Ruiz-Ruano1, M. Comenero Ruiz1,

G. Tuero León1, V. Muñoz Marina1

1H.U. Virgen de las Nieves, Granada, Spain

OBJECTIVES. To determine the use of automated external defibrillators (AED) and manual
defibrillators deployed in the various hospital wards (unmonitored areas) in a university
hospital.

METHODS. A prospective study was performed according to Utstein style of all cardiac
arrests occurred in the hospital during the first 6 months after the implantation of a new
protocol of care for hospital cardiac arrest. Because of this plan automated external defi-
brillators were located for hospital wards and common service areas (radiology areas,
outpatients, …) where one would expect a lower incidence of cardiac arrests, according to the
risk map elaborated previously. In areas of greatest risk manual defibrillators previously
existed. All resuscitation attempts in these areas were analyzed, excluding the emergency
department because of a separate protocol against the rest of the hospital. Special attention
was given to the use of AEDs by wards staff before the arrival of resuscitation team. Also a
comprehensive volunteer training program was designed, but it began after the analyzed
period was finished.

RESULTS. During the first 6 months we collected a total of 20 PCR in hospital wards and
public areas, with a median age of 71 years and predominantly male (12 patients). The most
common origin was respiratory (13 patients) followed by cardiac (4 patients). The most
frequent rhythm detected was non-shockable (17 patients), only in 2 was shockable and
unknown in 1. Before the resuscitation team arrival only two patients had been manually
defibrillated and were never used the new AEDs.

CONCLUSIONS. The AEDs provided in the hospital were completely useless in the first
months after placement, probably due to the lack of a comprehensive training plan associated
to the population goal.

1320
APPLICATION OF NEW SCALE OF NEUROLOGICAL MONITORING
FOR THE CONFIRMATION OF ENCEPHALIC DEATH IN POTENTIAL DONORS
OF ORGANS

R. Camargo1, R. Vargas1

1Clinica General del Norte, Barranquilla, Colombia

INTRODUCTION. The scale of Basic cerebral Monitoring Modified (MBC-M) designed to
be applied from the revenue of the neurocritical patient, values biochemical, and clinical
variables that intervene in the cerebral dynamics (PAM, FC, Temperature, Sodium, Blood
sugar, PO2, etc.). Now this score appears in proof of certainty of encephalic death

OBJECTIVES. To evaluate the scale of Basic cerebral monitoring modified in proof of
certainty in Encephalic Death.

METHODS. descriptive longitudinal Study. 208 patients were studied by encephalic Death,
as potential donors of organs, alerted to the Network of regional Transplant 5 (CDTOT), by
units of intensive care, for 36 months, in Barranquilla’s city. It was applied qualifying each of
the variables in agreement to the vital opposing signs and biochemical tests brought in this
moment.

RESULTS. 78.3% of the subjects were male; the average of age was 37.34 years (±sd:
16.24). The values of blood sugar, sodium, osmolaridad, tonicidad, PO2, FC, PAM, and
Glasgow, determined a score of 22, qualification that there had patient with encephalic death
with the scale MBCM, as a test of certainty of the scale to diagnose encephalic death in total
absence of reflections of stem.

CONCLUSIONS. there is recommended the application of MBCM’s scale to every neuro-
logical patient by diagnosis of encephalic death in proof of certainty, in absence of others. By
the high specificity of the already demonstrated scale there is recommended that scores lower
than 19 they should restate the qualification. A score of 22 is an encephalic death in absence
of reflections of stem.
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TRACHEOTOMIES IN A NEUROLOGICAL ICU. INDICATIONS AND COMPLI-
CATIONS OF THIS PROCEDURE

E. Castillo-Lorente1, J.-F. Brea-Salvago1, F. Acebal-Blanco1, A. Tejero-Pedregosa1,

M.I. Ruiz-Garcı́a1, L. Rucabado-Aguilar1

1Hospital Neurotraumatológico, Complejo Hospitalario de Jaén, Intensive Care Unit, Jaén,
Spain

INTRODUCTION. Prospective analysis of tracheostomies performed in patients admitted to
a neurotrauma ICU, the reasons for its implementation, and intraoperative complications in
the first week.

METHODS. All patients admitted to the ICU of neurotrauma, which underwent a trache-
ostomy after admission. Data were collected: affiliation, Cause of admission, average stay,
cause for realization of tracheostomy, tracheostomy time delay from its indication, place of
performance of the procedure (ICU or operating room), perioperative complications (event at
transfer to operating room or during surgery: hypoxia, hypotension, arrhythmia, bleeding,
premature extubation, false cannulation, cardiac arrest, pneumothorax or death), and post-
operative complications in the first week (bleeding, difficulty in changing cannula, stomal
infection, pneumothorax, death).

RESULTS. in 24 consecutives months, we included 54 patients, age 51.98 ± 19.48 years,
70.47% male, mean APACHE II at admission 16.74 +8.93 points, GCS on admission 8 ± 5
points, average stay 25.29 ± 13.10, cause of ICU admission (29.63% Brain Trauma, 22.22%
Stroke, multiple trauma 16.67%, 7.41% other sources coma, 14.81% respiratory failure,
9.62% other), indication of the tracheostomies (59.26% low level of consciousness, prolonged
mechanical ventilation 16.67%, 16.67% failed extubation, airway obstruction 3.7%, 3.65%
others). Of the 54 tracheostomies, 35 were done in ICU at the bedside of the patient. The
average time delay was 2.51 days. During the transfer of the 19 patients to the operating
room, there was no serious event. There were no cases of arrhythmia, premature extubation,
false cannulation, pneumothorax, or perioperative death. Intraoperative complications were:
hypotension 33.33, 14.81% hypoxia/desaturation, 5.55% intraoperative bleeding. The post-
operative complications were bleeding in 22.22% of cases (in 2 cases requiring surgical
revision), infection of the stoma in the first week in 12.96% (in 2 cases involved serious
infection requiring surgical debridement and drainage plus iv antibiotic therapy) and difficulty
in changing the tube in 3.7% of cases. There were no cases of pneumothorax or tracheostomy-
related death.

CONCLUSIONS. Tracheostomy is a common technique in neurotrauma ICU and the first
indication was the low level of consciousness of patients. The 64.81% of the tracheostomies
were performed in the ICU. There were no serious or life threatening complications. The most
frequent perioperative complication was hypotension associated with anesthesia. Postopera-
tive hemorrhage (22.22%) and stomal infection (12.96%) are two common complications,
although only rarely were severe (3.7%).
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S100 B PROTEIN: HOW IS IT ACCURACY TO DETECT BRAIN DAMAGE AFTER
A HEAD TRAUMA?

J.J. Egea-Guerrero1, M.A. Munoz-Sanchez1, F. Murillo-Cabezas1, A. Vilches-Arenas1,

P. Sanchez-Linares2, J.M. Domı́nguez-Roldán1, M.A. Pena-Delarosa1, J. Revuelto-Rey1,

C. Garcı́a-Alfaro1

1H.H.U.U.Virgen del Rocı́o, Neurocritical Care Unit, Seville, Spain,
1H.H.U.U.Virgen del Rocio, Medical Biochemistry Dpt., Seville, Spain

INTRODUCTION. The S-100B protein is a brain-specific protein release from astroglial
cells into the circulation after Traumatic Brain Injury (TBI). Researches indicate that the S-
100B serum level could be a useful indicator of TBI severity, however there is not evidence
enough about the role of S-100B in nonsevere Head Trauma. The hypothesis that S-100B is a
useful screening tool to detect brain injury in patients with a normal level of consciousness
after a Head Trauma was tested.

METHODS. A total of 115 patients with the diagnosis of Mild TBI without decrease of
consciousness (according to the GCS) with at least one neurological symptom or finding like
amnesia, headache, dizziness, convulsion and vomits, were prospectively included. We
recorded the clinical data on admission and a blood sample before 6 h after TBI, for S-100B
inmunoluminescence analysis. A routine cranial computed tomography scan (CT) was
obtained within 24 h after the injury (categorized in normal or pathological). The diagnostic
properties of S-100B serum levels\0.105 lg/L, for prediction of intracranial lesions revealed
by CT were tested with receiver operating characteristic (ROC) analysis.

RESULTS. Seventy of the patients (60.9%) were men, with a mean (SD) age of 49.07 (20.65)
years (range, 14–92 years). A total of 11 patients (9.6%) had intracranial lesions. Serum S-
100b levels were significantly higher in patients with intracranial lesions than in the
remaining patients. The average value of the protein in patients without intracranial lesion
was 0.315 lg/L with a CI 95% (0.265–0.365 lg/L), and in those with pathological findings in
CT was 0.601 lg/L with a CI 95% (0.403–0.798 lg/L). Significant differences were found
between levels of S100b protein and the presence of pathological findings in the CT
(p = 0.001) (Fig. 1). The ROC curve analysis showed that S100b protein is a useful tool to
discriminate the presence of intracranial injury in CT (AUC, 0.76, 95% CI, 0.685–0.907,
p \ 0.001). S100B analyses with a cut-off level of 0.105 lg/L showed a sensitivity 100% but
a specificity 19.2%. We evaluated different cut off values and in our series, the best cut off of
the S100b protein is at 0.253 lg/L with a sensitivity of 100% and specificity 58%. (Fig. 2)

CONCLUSION. Determination of serum protein S-100b is a useful biochemical indicator of
brain damage in head trauma. Our results show that an increase in the cut-off point of S-100b
to 0.253 lg/L increases its accuracy in the prediction of the existence of macroscopical
lesions.

KEY WORDS. Protein S-100B, brain injury, minor head trauma, cranial computed
tomography.
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ALTERED NERVE EXCITABILITY PROPERTIES IN CRITICALLY ILL
PATIENTS

S. Koch1, S. Spuler2, J.D. Bierbrauer1, C. Spies1, S. Weber-Carstens1

1Charite-Campus Virchow Klinikum, Anaesthesiology and intensiv care medizin, Berlin,
Germany, 2Charite Universitaetsmedizin Berlin, Campus Buch, Muscle Research Unit,
Experimental and Clinical Research Center, Berlin, Germany

INTRODUCTION. Critically ill patients with systemic inflammatory response syndrome
frequently suffer muscle weakness due to critical illness myopathy (CIM) and polyneuropathy
(CIP). Several in vitro studies have shown that the cause of muscle weakness is a loss of
membrane excitability accompanied by membrane depolarization [1].

OBJECTIVES. We investigated membrane polarization and excitability parameters in
muscle and motor nerve in vivo within the first week after intensive care unit (ICU)
admission.

METHODS. The study was approved by our local ethics committee. Patients with SOFA
scores C8 on 3 consecutive days underwent nerve conduction studies including direct muscle
stimulation to categorize patients as ICU-control, CIM- (dmCMAP \3 mV) and/or CIP-
patients (reduced SNAP amplitude) within the first 8 days after ICU admission. To assess
excitability parameters we recorded stimulus-response behaviour, threshold electrotonus,
current-threshold relationship and recovery cycle from abductor pollicis brevis muscle fol-
lowing stimulation of the median nerve [3]. Data are shown as median and 25%/75%
percentile.

RESULTS. 16 patients were enrolled and according to nerve conduction studies we found 6
CIM-patients, 5 CIM/CIP-patients and 5 ICU-controls. Compared to healthy controls
(n = 29), ICU-control patients showed membrane depolarization [reduced superexcitability:
ICU-controls -15.3% (-25.2/- 5.7); healthy controls -25.3% (-29.6/- 22.4); p = 0.025].
CIM- and CIM/CIP-patients showed a more pronounced membrane depolarization [reduced
superexcitability: CIM/CIP: -6.5% (-21.3/- 2.2); healthy controls: -25.3% (-29.6/-
22.4); p \ 0.005 and ‘‘fanning-in’’ appearance in hyperpolarizing threshold electrotonus
assessment: TEh [90–100 ms]: CIM/CIP: -96.1% (-106.5/- 96); healthy controls: -
118.2% (-128.7/- 108.3); p \ 0.05] and reduced membrane excitability [reduced strength-
duration time constant: CIM: 0.31 ms (0.21/9.33); CIM/CIP: 0.31 ms (0.27/0.39), healthy
controls 0.53 ms (0.41/0.6); p \ 0.005].

CONCLUSIONS. We describe for the first time that critically ill patients in general show
muscle- and nerve membrane depolarization, whereas patients later suffering from muscle
weakness due to CIM or CIM/CIP feature additionally reduced membrane excitability. This
suggests that membrane depolarization in critically ill patients is caused by energy failure
leading to dysfunction of the Na–K pump, the motor of membrane repolarisation—whereas
reduced membrane excitability in CIM or CIM/CIP needs an additional dysfunction of
voltage gated sodium channels for example occurring in the presence of endotoxins [2].

REFERENCES. 1. Filatov GN, Rich MM., J Physiol 2004; 559.3: 813–820
2. Haeseler G, Foadi N, Wiegand E, et al., Crit Care Med 2008; 36 (4): 1239–47
3. Kiernan MC, Bostock H., Brain 2000; 123: 2542–51
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RATIONAL ANTIBACTERIAL THERAPY OF PATIENTS WITH CENTRAL
NERVOUS SYSTEM DISORDERS

A. Kondratiev1, R. Nazarov2, E. Kondratieva3, A. Shestov1, A. Lebedeva1

1Russian Neurosurgical Institute of Prof. A. L. Polenov, Anaesthesiology and Intensive Care
Unit, St. Petersburg, Russian Federation, 2Russian Neurosurgical Institute, S-Petersburg,
Russian Federation, 3Russian Neurosurgical Institute of Prof. A. L. Polenov, St. Petersburg,
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INTRODUCTION. In intensive care patients with central nervous system (CNS) disease, the
systemic inflammatory response syndrome (SIRS) criteria are often unreliable as a basis for
identifying the inflammatory process. Even with the presence of some infection they could be
signs of the diencephalons-catabolic syndrome. Diencephalons-catabolic syndrome like SIRS
constitutes of hyperthermia over 38�C, tachypnea of over 20 per minute, tachycardia, and
arterial hypertension. Thus, SIRS symptoms may occur after antibacterial treatment even if
there is no infection or inflammation. We suggest a more precise method which could help to
avoid the excessive antibacterial therapy and to control it in patients with CNS disease—a
procalcitonin test.

OBJECTIVES. Reduce the use of wide specter antibiotics makes the control over antibac-
terial therapy in patients with CNS diseases more precise; reduce the number of complications
related to unnecessarily long antibacterial treatment.

METHODS. After obtaining the informed concern, in our investigation we included 30
patients with different neurological disorders, who had recently transferred neurosurgical
operations. All of them demonstrated SIRS symptoms on different postoperative terms. When
SIRS symptoms occurred, we checked the level of procalcitonin in the patient’s serum by a
semi quantitative method on a disposable BRAHMS PCT-Q system. The procalcitonin level
was determined against a color scale. Procalcitonin level over 0.5 ng/ml (16 patients) con-
sidered a sign of infection and in such cases we prescribed antibacterial treatment 2,000 mg of
Selenase for 5–7 days. If the test result was negative (14 patients) we repeated it in 24 h and
in cases with the same results, no antibacterial treatment was administered even if there were
SIRS symptoms. If PCT-Q test was negative patients were sedated (fentanyl 0.8–1.5 lg/kg/h
and clonidine 0.2–0.5 lg/kg/h) to achieve autonomic stability and attenuate clinical mani-
festation of SIRS.

RESULTS. We had not observed any cases of sepsis in both groups of patients. By mince of
PCT, we had managed to reduce the quantity of wide specter antibiotics, used in neurosurgical
patients for 34.7%.

CONCLUSIONS. Procalcitonin test in neurosurgical clinic let us determine the necessity of
antibacterial treatment reduce the use of wide specter antibiotics, medical costs and prevent
the forming of polyresistant infection.

1325
INTENSIVE CARE UNIT ACQUIRED WEAKNESS

L. Combe1, R. Appleton1, C. Gilhooly1, J. Kinsella1

1University of Glasgow, Department of Anaesthesia and Critical Care, Glasgow, UK

INTRODUCTION. Intensive Care Unit-Acquired Weakness (ICUAW) is increasingly
recognised as a common complication of critical illness with potentially prolonged debili-
tating sequelae. The estimated incidence is 46% in patients with sepsis, multi-organ failure or
prolonged mechanical ventilation [1] and suggested risk factors include: the systemic
inflammatory response syndrome (SIRS), sepsis, higher severity of illness, hyperglycaemia,
renal replacement therapy and parenteral nutrition.

OBJECTIVES. The aims of this study were to determine the incidence, risk factors and
outcomes for patients diagnosed with ICUAW in Glasgow Royal Infirmary’s (GRI) ICU.

METHODS. The study was undertaken in two parts, firstly as a case-control study [matched
for age (within 5 years), sex and admission APACHE II score (within 5 points)] and secondly by
comparing identified cases of ICUAW to a 3-month cross-sectional sample (1/10/09–31/12/09,
112 patients) of GRI’s ICU patients. Data for both parts of the study was obtained from two
electronic databases, WardWatcher and CareVue. CareVue was searched to identify patients with
ICUAW and WardWatcher was used to identify the controls. Data collected included: patient and
illness characteristics, severity of illness scoring, organ support and treatments provided, labo-
ratory results and outcomes. Minitab software was used for statistical analysis.

RESULTS. Fourteen patients with ICUAW were identified out of 1396 patients on CareVue
giving an incidence of 1%. Patients with ICUAW had significantly longer median durations of
SIRS, sepsis, septic shock and multi-organ failure than case-controls (15.5 vs. 4, 13 vs. 4, 7
vs. 0.5 and 9 vs. 3 days, all p \ 0.05) and the cross-sectional sample of ICU patients (7 vs. 2,
7 vs. 0.5, 5.5 vs. 0 and 6 vs. 1 days, all p \ 0.01). Patients with ICUAW received higher
average daily corticosteroid dosages than both control groups (152.4 vs. 0 and 152.4 vs. 0 mg,
both p B 0.01). There was no consistent statistically significant relationship with the diag-
nosis of ICUAW and average daily blood glucose levels, renal replacement therapy or
parenteral nutrition. Patients with ICUAW had longer median durations of mechanical ven-
tilation, and length of ICU and hospital stay compared to case-controls (26.5 vs. 4.5, 26.5 vs.
6 and 49.5 vs. 23.5 days, all p \ 0.05) and the cross-sectional sample of ICU patients (24.5
vs. 2, 26 vs. 3 and 41 vs. 15 days, all p \ 0.01).

CONCLUSIONS. The incidence of ICUAW was very low, we hypothesise this to be
explained by the absence of systematic evaluation of patients for ICUAW. The risk factors
and outcomes for ICUAW were consistent with some of the published literature. Prospective
study is now planned to systematically evaluate this condition.

REFERENCE(S). 1. Stevens RD, Dowdy DW, Michaels RK, Mendez-Tellez PA, Pronovost
PJ, Needham DM: Neuromuscular Dysfunction acquired in critical illness: a systematic
review. Intensive Care Med 2007; 33:1876–1891
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SURVEY OF PERIPARTUM PATIENTS ADMITTED TO A TERTIARY NEURO-
CRITICAL CARE UNIT

A. Jenkins1, A. Rae1, S.P. Young1

1Institute of Neurological Sciences, Department of Neuroanaesthetics, Glasgow, UK

INTRODUCTION. With increasing age, comorbidity, and socioeconomic deprivation being
associated with higher risk pregnancies, there comes a potential higher risk of complications.
Neurological and neurosurgical complications, which can be particularly devastating during
the peripartum period, include those due to medical conditions of pregnancy (hypertensive
disease, sepsis, thromboembolic disease, hypoxic-ischaemic brain injury), iatrogenic com-
plications secondary to anaesthetic or obstetric interventions, incidental illness or injury
(pharmacological alterations, trauma, tumour), and deliberate self-harm and violence.

OBJECTIVES. To ascertain the frequency of neurocritical care admissions in the West of
Scotland, the nature of the admission diagnoses, the impact they have on our service (length
of stay), and maternal and foetal outcome.

METHODS. Using the Scottish Intensive Care Society Audit Group WardWatcher patient
database, female patients aged 14–50 years old who were admitted to the neurocritical care
unit were identified (January 2008–December 2009). We manually reviewed the electronic
admission note for each of these women in order to gain diagnoses; a targeted case note
analysis ensued.

RESULTS. Within the 24 month study period there were a total of 915 admissions to
neurocritical care, of whom 164 fulfilled the age and gender criteria; 6 admissions (0.66% of
total) were for neurological complications in the peripartum period.

The age range was 18 to 45 years (median 31 years). Three women (50%) were intrapartum
(20–36 weeks gestation) at the time of their admission, and three were postpartum (1 day–
7 months). Half of admissions were due to incidental illness or injury, a third to pregnancy-
related medical complications, and one case was iatrogenic in nature.

PATIENT CHARACTERISTICS
Diagnosis Maternal outcome Foetal outcome

Septic abortion (twin pregnancy);
meningoencephalitis

Death; heart-beating organ
donor

Death (twin)

Cortical vein thrombosis Survivor Survivor
Antiepileptic drug dose reduction

(self-instigated)
Survivor Survivor

Neuraxial anaesthesia-associated epidural
abscess

Survivor Survivor

Traumatic brain injury (RTA) Survivor; neurodeficits Survivor
Intracranial neoplasm Survivor Survivor (emergency

LSCS)

Length of stay in ICU was 1 to 12 days (median 4.3 days). One patient sustained a residual
facial nerve weakness and deafness.

CONCLUSIONS. This survey provided insight into the incidence and nature of pregnancy-
related pathology requiring acute referral to a regional neurosciences centre. As highlighted in
other surveys, there may be many more peripartum patients with neurological complications
who are cared for in general critical care units, and do not require admission to a tertiary
referral centre [1]. Further work is underway to ascertain the true numbers of neurological
complications of pregnancy countrywide. Our approach represents a paradigm for the
continuing audit of pregnancy-related critical care resource use in Scotland.

REFERENCES. 1. Zwart JJ et al. Intensive Care Med 2010; 36: 256–63
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IS THE PLASMA DISAPPEARANCE RATE OF INDOCYANINE GREEN (PDRICG)
PREDICTIVE FOR PROLONGED INTENSIVE CARE STAY IN MULTIPLE
TRAUMA PATIENTS?

A.P. Reske1, M. Metze2, C. Nestler1, M. Sander3, C. Josten4, T. Koch1, D. Schreiter5, A.W. Reske1

1University Hospital Dresden, Department for Anesthesiology and Intensive Care Medicine,
Dresden, Germany, 2University Hospital Leipzig, Department for Anesthesiology and
Intensive Care Medicine, Leipzig, Germany, 3Charité Universitätsmedizin-Berlin, Depart-
ment for Anesthesiology and Intensive Care Medicine, Berlin, Germany, 4University Hospital
Leipzig, Department for Trauma and Reconstructive Surgery, Leipzig, Germany, 5University
Hospital Dresden, Surgical Intensive Care Unit, Dresden, Germany

INTRODUCTION. As multiple organ failure is a leading cause of late death after severe trauma,
monitoring organ function is highly relevant. Liver dysfunction is of major concern as it con-
tributes significantly to patient outcome, ICU and hospital length of stay (LOS). Detection of liver
dysfunction may be problematic because standard liver function tests (LFT) have low sensitivity
and specificity. The PDRICG is considered not only a dynamic and sensitive test of liver function
and splanchnic perfusion but was also suggested as a prognostic factor in the critically ill. Its value
for monitoring injured patients, however, is unclear. Until now only a few studies in small trauma
patient groups used PDRICG. We present data from prospective sequential PDRICG measurements
in multiple trauma patients (Injury Severity Score, ISS C18).

METHODS. After approval of the local ethics committee, the PDRICG was measured within
24 h post injury (day 0) using the non-invasive LiMON system (Pulsion Medical Systems,
Munich, Germany; 0.25 mg/kg ICG-PULSION). The PDRICG was measured again on days 1,
2, 3, 5, 7 and then every 3rd day until ICU discharge. Sequential organ failure assessments
(SOFA) and standard LFT were done with every PDRICG measurement. ICU LOS and
mortality were recorded as study endpoints.

RESULTS. We studied 68 patients [median age 32 (18–91), ISS 34 (18–66)]. Six (2–13) PDRICG

measurements were available per patient. During their ICU stay, 15 patients had bilirubin ele-
vations C34 lmol/l (2 mg/dl) but this coincided with impaired PDRICG (\18%/min) in only 3
patients. Many patients showed an early increase of PDRICG to supranormal values ([25%/min).
Higher SOFA scores were indirectly associated with lower PDRICG values, particularly for SOFA
scores[8. When patients were grouped by ICU length of stay (\11, C11 days, corresponding to
the mean ICU LOS of the German trauma registry), logistic regression analysis identified PDRICG

on day 3 as predictor of a prolonged ICU LOS[11 days. In patients with prolonged ICU LOS,
significantly fewer patients showed the initial increase in PDRICG.

CONCLUSIONS. When PDRICG is measured sequentially in multiple trauma patients, the
lack of the early increase to supranormal PDRICG values may be an indicator of prolonged
ICU stay. Use of the traditional normal range for single PDRICG measurements may lead to
underestimation of an already significantly decreased individual PDRICG in trauma patients.
The usefulness of sequential PDRICG measurements for assessment of liver dysfunction and
outcome prediction warrants further investigation.

REFERENCE(S). 1. Harbrecht BG et al. J Trauma 2002
2. Sakka SG et al. Chest 2002
3. Kimura S et al. Crit Care Med 2001
4. Gottlieb ME et al. Arch Surg 1984
5. Antonelli M et al. Intensive Care Med 1999
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APOLIPOPROTEIN E AS A PROGNOSTIC MARKER OF BRAIN DAMAGE

M.I. Rubio López1, A. San Sebastian Hurtado1, A. Garcı́a Miguelez1, C. Gonzalez Mansilla2,
B. Fernandez Miret1, V. Gomez Marcos1, D. Iglesias Posadilla1

1Hospital Universitario Marqués de Valdecilla, Santander, Spain, 2Quiron, Bilbao, Spain

INTRODUCTION. Apolipoprotein E (APOE) is a multifunctional protein. Previous preliminary
studies have suggested that polymorphism of the APOE may influence outcome after traumatic
brain injury and intracranial hemorrhage, with the 4 allele being associated with poorer prognosis.

OBJECTIVES. To determine whether the presence of the 4 allele of apolipoprotein E as
homozygous or heterozygous influences the prognosis of patients with acute brain damage

METHODS. We included a total of 72 patients consecutively admitted to the ICU for severe head
trauma (45 cases) or intracranial hemorrhage (27 cases). APOE genotype was determined in all
patients. The patient data collected on admission to the ICU were gender, age, Glasgow Coma
Scale (CGS) and APACHE II score. Final outcome was assessed 6 months post admission using
the Glasgow outcome scale. To determine the normal distribution of quantitative variables, we
used the Kolmogorov-Smirnov test. Categorical variables were compared using Fisher exact test
or Chi-square test. We used the U Mann–Whitney test or the t student test to compare quantitative
variables. A p value\0.05 was considered as statistical significant.

RESULTS. The polymorphism E 4/4 was present in 9 patients (12.5%). 27 patients (37.5%) had a
single allele 4 (E 2/4 or E 3/4). During the stay in the ICU, 28 patients (38.9%) were diagnosed as
brain stem death. At 6 months mortality was 43.1% (31 patients) and 25 patients (36%) had good
clinical recovery. Patients with single or double presence for the ApoE 4 allele showed no sig-
nificant difference in mortality (p = 0.31) and functional status (p = 0.45) compared with
patients who had no 4 allele. Similarly patients homozygous for the allele 4 (E 4/4) did not have
higher mortality (p = 0.35) or worse functional outcome (p = 0.59) compared to other patients.

CONCLUSIONS. The 4 allele of apolipoprotein E is not associated with increased mortality
or worse functional outcome in our patients.

REFERENCE(S). M Ariza, R Pueyo, M del M Matarı́n, et al. Influence of APOE poly-
morphism on cognitive and behavioural outcome in moderate and severe traumatic brain
injury. J Neurol Neurosurg Psychiatry 2006;77:1191–1193.
CL Lendon, JM Harris, AL Pritchard et al. Genetic variation of the APOE promoter and
outcome after head injury. Neurology 2003;61:683–685.
NA Martı́nez-González, CLM Sudlow. Effects of apolipoprotein E genotype on outcome after
ischaemic stroke, intracerebral haemorrhage and subarachnoid haemorrhage. J Neurol Neu-
rosurg Psychiatry 2006;77:1329–1335.
GM Teasdale, GD Murray and JAR Nicoll. The association between APOE « 4, age and
outcome after head injury: a prospective cohort study. Brain (2005), 128, 2556–2561.
Andrew Kay, Axel Petzold, Mary Kerr, et al. Decreased cerebrospinal fluid Apolipoprotein E
after subarachnoid hemorrhage correlation with injury severity and clinical outcome. Stroke.
2003;34:637–642.
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TIME IS BRAIN

A. Bacon1, R. Ashida1, A. Dias1, T. Nokes1, P.C. Whitfield1, E. Thomas1

1Southwest Neurosurgical Centre, Plymouth, UK

INTRODUCTION. Immediate reversal of warfarin with Prothrombin Complex Concentrate
(PCC) and vitamin K is recommended in patients with intracranial haemorrhage [1].

OBJECTIVES. To determine whether a delay exists between the time of diagnosis of
intracranial haemorrhage and the time of reversal of anticoagulation, in patients presenting
within our region.

METHODS. Following approval by all audit and haematology departments a 6 month ret-
rospective analysis was performed. We reviewed consecutive patients who received reversal
of anticoagulation with PCC and Vitamin K having presenting with intracranial haemorrhage
whilst on warfarin. Time of diagnosis was obtained from the time of scan and time of PCC
issue was obtained from the blood bank database. Case note analysis was performed to obtain
further information.

RESULTS. 47 patients were identified, 12 in the Neurosurgical centre and 35 in peripheral
hospitals. The median time from scan to issue of PCC was 84 min. 14 patients were reversed
within 60 min and 14 patients waited longer than 120 min to have PCC issued. No adverse
thromboembolic events were encountered.

CONCLUSIONS. Avoidable delay exists between ICH diagnosis and PCC issue. PCC could
be stored in the emergency department and a stat dose administered immediately after
diagnosis facilitating rapid correction of INR. Repeat audit will be required to assess safety
and efficacy.
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CRITICAL ILLNESS POLYNEUROMYOPATHY AFFECTS THE FUNCTIONAL
ABILITY AFTER ICU DISCHARGE

G. Sidiras1, V. Gerovasili2, X. Xantzi1, L. Karatzanos1, G. Mitsiou1, T. Pitsolis1, I. Patsaki1,
D. Zervakis1, S. Nanas1

1Evangelismos Hospital, National and Kapodistrian University of Athens, First Critical Care
Department, Athens, Greece, 2First Critical Care Department, Evangelismos Hospital,
National and Kapodistrian University of Athens, Athens, Greece

INTRODUCTION. The functional ability and muscle strength of patients in relation to the
presence of critical illness polyneuromyopathy after their discharge from the ICU has not
been extensively studied.

OBJECTIVES. The aim of this study was to compare the functional ability and muscle
strength between these two groups of patients.

METHODS. Twenty-nine patients were evaluated (M:24, F:5) (age: 55 ± 17 years).The
diagnosis of critical illness polyneuromyopathy was based on muscle strength measurement
according to the Medical Research Council (MRC) of muscle strength methodology. Nine
patients were diagnosed with critical illness polyneuromyopathy during their ICU stay (MRC
\48/60).The patients were evaluated with MRC and Hand-Grip dynamometry (HGD) every
10 days until their discharge from the hospital. The FIM scale (Functional Independence
Measure) was used to evaluate the functional ability (18–126).The first evaluation was done at
the discharge from the hospital and the second one 8 ± 1 months afterwards.

RESULTS. The patients who developed critical illness polyneuromyopathy had statistically
significantly lower MRC (39 ± 12 vs. 57 ± 2, p \ 0.001) and HGD at ICU discharge (left
8 ± 5 kg vs. 23 ± 8, and right 9 ± 7 kg vs. 27 ± 9, p \ 0.001) compared to those who did
not. The muscle strength as assessed with the MRC 10 days after ICU discharge had statis-
tically significantly lower (40 ± 11 vs. 56 ± 3, p \ 0.001), just as the second HGD
evaluation (left 11 ± 7 kg vs. 25 ± 8 and right 9 ± 7 vs. 21 ± 8 kg, p \ 0.05).Compared to
those who did not develop critical illness polyneuromyopathy, the patients who did, had
statistically lower FIM values during their discharge from the hospital (49 ± 26 vs. 77 ± 30,
p \ 0.05)and 8 months afterwards (90 ± 27 vs 125 ± 1, p \ 0.05).

CONCLUSIONS. The patients who developed critical illness polyneuromyopathy had sig-
nificantly inferior muscle strength at their discharge from the ICU. These patients also had
lower functional ability. This functional ability remained defected even 8 months after their
discharge from the hospital. These initial findings are suggestive that the appearance of
critical illness polyneuromyopathy affects the patients mobility after their discharge either
from the ICU or from the hospital and persists for several months after ICU discharge. Further
studies are needed to evaluate the effect of this impairment on the quality of life of these
patients and also to evaluate therapeutic tools for critical illness polyneuromyopathy.

REFERENCE(S). Nanas S et al, Predisposing factors for critical illness polyneuromyopathy
in multidisciplinary intensive care unit. Acta Neurol Scand 2008; 118

Gerovasili V et al, Electrical muscle stimulation preserves the muscle mass of critically ill
patients: a randomized study. Crit Care 2009;13(5)

Routsi C et al, Electrical muscle stimulation prevents critical illness polyneuromyopathy: a
randomized parallel intervention trial. Crit Care 2010
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COMPARISON OF THE EFFECTS OF MANNITOL OR HYPERTONIC SALINE
SOLUTIONS ON INTRACRANIAL PRESSURE AND ELECTROENCEPHALOGRA-
PHY IN EXPERIMENTAL HEAD TRAUMA MODEL
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1Meram Education and Research Hospital, Anesthesiology, Konya, Turkey, 2Selcuk Uni-
versity, Meram Medical School, Konya, Turkey, 3Selcuk University, Meram Medical School,
Anesthesiology, Konya, Turkey

INTRODUCTION. Hypertonic saline has an osmotic effect on the brain because of its high
tonicity and ability to effectively remain outside the blood-brain barrier. There may be a
minimal benefit in restoring cerebral blood flow, which is thought to be mitigated through
local effects of hypertonic saline on cerebral microvasculature. Most comparisons with
mannitol suggest almost equal efficacy in reducing ICP but not compared their effects on
EEG.

OBJECTIVES. We aimed to compare the effects of 20% mannitol, 3% or 7% hypertonic
saline on hemodynamic parameters, intracranial pressure and electroencephalography in
experimental head trauma.

METHODS. Bilateral craniotomy were carried out in the parietal region and head trauma
was applied for all rabbits. The rabbits were randomly divided into four groups. In group I
rabbits were only observed. In group II: 20% mannitol, in group III: 3% hypertonic saline and
in group IV: 7% hypertonic saline was administered intravenously to achieve similar osmolar
load. Electroencephalography, mean arterial pressure, heart rate, intracranial pressure were
recorded before trauma and 5 and 60 min after trauma.

RESULTS. Increased intracranial pressure was significantly decreased by mannitol, 3 and 7%
hypertonic saline solutions at the end of study (p \ 0.05). But intracranial pressure values of
mannitol and 7% hypertonic saline groups were lower than the other groups (p \ 0.05). The
electroencephalography scores decreased after trauma in all groups (p \ 0.05). At end of the
study, 3 and 7% hypertonic saline groups had similar electroencephalography scores with
pretrauma scores (p [ 0.05). The mean arterial pressure and heart rates increased after trauma
in all groups (p \ 0.05). Mean arterial pressure values were found lower only in mannitol
group at end of the study (p \ 0.05).

CONCLUSIONS. Our study showed that when used in intracranial hypertension treatment,
7% hypertonic saline solution is as effective as mannitol, and preserves hemodynamic
parameters, and normalizes traumatic electroencephalography abnormalities better than
mannitol.
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NEUROLOGICAL COMPLICATIONS OF HIV INFECTION IN CRITICALLY ILL
PATIENTS: CLINICAL FEATURES, ETIOLOGY AND EARLY PREDICTORS OF
OUTCOME

R. Sonneville1, H. Ferrand1, F. Tubach2, I. Klein3, A. Foucrier1, L. Bouadma1, B. Regnier1,
B. Mourvillier1, M. Wolff1

1Hôpital Bichat Claude Bernard, Réanimation Médicale, Paris, France, 2Hôpital Bichat
Claude Bernard, Epidémiologie, Biostatistiques et Recherche Clinique, Paris, France,
3Hôpital Bichat Claude Bernard, Radiologie, Paris, France

INTRODUCTION. Neurological failure in HIV-infected patients has not been studied in the
era of highly-active antiretroviral therapy (HAART).

OBJECTIVES. To describe neurological signs or symptoms and to identify early predictors
of outcome among adult HIV-infected patients admitted to the ICU for neurological com-
plications at the HAART era.

METHODS. We performed a retrospective study of 445 consecutive HIV-patients admitted
to the medical ICU of a university hospital in Paris from January 2001 through August 2008.

RESULTS. 210 (47%) HIV-patients had evidence of neurological failure on ICU admission.
Neurological findings (n = 286) were: delirium (n = 94), coma (n = 81), seizures (n = 68),
intracranial hypertension (n = 43). Median CD4 count was 80 cells/lL [18–254]. Neuro-
logical failure revealed HIV infection in 40 (19%) patients. ICU-admission diagnoses were
distributed into 3 groups: AIDS-associated CNS disease (G1): 88 (42%) patients, non-AIDS-
associated CNS disease (G2): 45 (21%) patients, and general disease with neurological signs
(G3): 77 (37%) patients. The leading cause of neurological failure was Toxoplasma gondii
encephalitis (n = 47). Overall ICU-mortality was 30% and was not different between the 3
groups [G1: 22 (25%) patients, G2: 14 (31%) patients and G3: 26 (34%) patients, P = .45].
None of the HIV-related parameters (CD4 cell count, HIV viral load) were predictive of
outcome. Multivariate analysis retained three factors present within 48 h of ICU admission
and independently associated with in-ICU mortality: intracranial hypertension (odds ratio
[OR], 5.09; 95% confidence interval [CI], 2.17–11.91; P = .0002), SAPS 2 score (OR, 1.59;
95% CI, 1.31–1.93; P \ .0001) and use of vasopressors (OR, 3.92; 95% CI, 1.78–8.60;
P = .0007).

CONCLUSIONS. Predictors of outcome in HIV-infected patients with neurological failure
are identifiable at admission and depend rather on clinical presentation than on HIV-related
parameters. Intracranial hypertension is a clinically relevant sign associated with an increased
risk of death in the ICU.
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EVALUATION OF THE NEW ONSET SEIZURES IN THE ICU PATIENTS

R. Mahajan1, G. Singh2, R. Bansal2, M. Singh1, N.P. Jain1

1Dayanand Medical College and Hospital, Department of Medicine, Ludhiana, India,
2Dayanand Medical College and Hospital, Department of Neurology, Ludhiana, India

INTRODUCTION. Seizures in critically ill patients are often provoked by some underlying
acute disease process metabolic, infective or vascular and are called as acute symptomatic
seizures. Such seizures are often provoked situation related seizures and occur in patients who
don’t have epilepsy.

OBJECTIVES. To identify the causes of new onset seizures in patient admitted in medical
ICU.

METHODS. All the patient admitted in ICU and who had new onset seizures were evaluated.
The patients were evaluated for metabolic profile. Imaging (CT/MRI) was done whenever
needed. Patients with preexisting seizure history were excluded from study.

RESULTS. 44 (29 males, 15 females) patients, who had first seizure during hospitalization in
ICU were included. 43 patients had generalised and one had focal seizures. 28 patients had
metabolic abnormalities. 13 (46.42%) had evidence of hepatic encephalopathy. 3 (11.36%)
had only hepatic encephalopathy while rest had associated uremia, hyponatraemia, hypo-
phosphatemia and hypomagnesemia. Out of 10 patients, who had renal failure, 4 had evidence
of uremia while rest had associated hyponatraemia or hypophosphatemia. Only one patient
had evidence of hypocalcemia. Imaging was done in 16 patients. 14 (30%) had abnormal CT
scan results. 4 (9.09%) had intracranial hemorrhage, 4 (9.09%) had infarct, 2 (4.55%) had
brain metastasis, 2 had evidence of hydrocephalus and one each had evidence of extradural
hemorrhage and tuberculoma. CSF analysis was done in 7 (15.9%) patients. 3 (6.8%) had
evidence of tuberculosis and 1 (2.27%) had evidence of pyogenic infection.

CONCLUSIONS. Though metabolic causes are important causes of new onset seizures in
critically ill patients, imaging studies should be done in ICU patients for evaluation of first
seizure.
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THE CLINICAL PROFILE OF NEW ONSET SEIZURES IN EMERGENCY
SETTING

G. Singh1, L. Kumar2, B. Mahajan3, R. Mahajan2, G.L. Avasthi2

1Dayanand Medical College and Hospital, Department of Neurology, Ludhiana, India,
2Dayanand Medical College and Hospital, Department of Medicine, Ludhiana, India,
3Dayanand Medical College and Hospital, Department of Pharmacology, Ludhiana, India

INTRODUCTION. Seizures are common presenting problem to emergency department. The
etiology of first time seizures presenting to emergency department is a vexing problem and
requires full clinical assessment. The etiological profile of seizures differ between patients
presenting to emergency department and patients presenting to outpatient setting.

OBJECTIVES. To evaluate the clinical and etiological profile of patients presenting to
emergency department with new onset seizures.

To study the role of various investigations and CT in evaluating these patients.

METHODS. All patients admitted with new onset seizures within 72 h prior to presentation
were included. All the patients were questioned and an attempt was made to assign an electro-
clinical syndrome to seizure. Patients were evaluated for metabolic profile, neuroimaging.
CSF examination was done in those who had persistently altered mental status, infectious
symptoms and fever.

RESULTS. 110 patients were admitted (1.03% of total patients who came to emergency)
with history of new onset seizures. 71.8% patients were diagnosed to have acute symptomatic
seizures and were placed in ILAE category 4.13 and three patients were placed in ILAE
category of remote symptomatic seizures. The cause of seizures was established in 82 (74.5%)
patients and remained unestablished in 28 (25.5%) patients. 14 (12.7%) patients were diag-
nosed to have neurocysticercosis. Other important causes were acute infarct, uremia,
hyponatremia, hypernatremia, viral encephalitis, post partum eclampsia, pyogenic and
tubercular meningitis. Alcohol withdrawal seizures were seen in 3.6% patients. Metabolic
derangements were seen in 19 (17.3%) patients. Computed tomography was done in 88
patients and 50% had abnormal findings. MRI was done in 13 patients and 12 had
abnormalities.

CONCLUSIONS. Neurocysticercosis was found to be most common cause of seizure
activity in our part of country. Though Metabolic derangement can cause significant pro-
portion of new onset seizure patients routine imaging of brain should be performed in patients
with new onset seizures.
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SUBJECTIVE AND OBJECTIVE RESEARCH INTO THE WORKING CONDITIONS
AND THEIR EFFECT ON THE HEALTH AND SAFETY OF PEOPLE WORKING IN
ICU, FOCUSING MAINLY ON THE NATURAL FACTORS OF TEMPERATURE,
HUMIDITY, VENTILATION, LIGHTING AND NOISE (PART 1)

N. Karachalios1, E.C. Katsilaki1, D. Sfyras1

1General Hospital of Lamia, ICU, Lamia, Greece

The aim of the project is the subjective and objective investigation of the conditions of work
and the relation repercussions on the health and safety of people working in the ICU, focusing
mainly on the natural factors that are likely to cause the Sick Building Syndrome. For this
purpose a protocol of research in two phases has been planned. The first included objective
measurements, with the use of suitable equipment, of the natural factors of temperature,
humidity, ventilation, lighting and noise. The second phase included the subjective estimation
of the working people about their own health and conditions of their work, in the particular
area of the Hospital with the use of substantiated anonymous questionnaire. After the sub-
jective and objective study and analysis of 32 questionnaires and 55 measurements of natural
factors, we found that the medium temperature of the ICU was 24�C. The mean relative
humidity of the ICU was 38% (highest 38.3% and lowest 37.8%). The mean ventilation rate
of the ICU was 17 m3/h (highest 28.8 and lowest\7.2 m3/h). The mean sound pressure was
64.8 dB (highest 75 and lowest 63.5 dB). The average lighting was 331.5 Lux (160 Lux
lowest and 598 Lux highest). The objective data seem to keep pace with the subjective
opinions of the working people, as they were impressed in the questionnaires of subjective
estimate. The objective data were compared with the subjective. The results of the research
were also compared with data from the existing bibliography and current legislation, leading
to a line of conclusions. (1) Insufficient and bad quality ventilation. (2) The existing tem-
perature of the environment contributes to the appearance of Sick Building Syndrome. (3) The
working environment is noisy. (4) The environment of work has problematic or insufficient
lighting. (5) The ICU under study is a building area which can be characterized as ‘‘sick’’ if
immediate action is not taken.

INDICATIVE REFERENCES. Seppanen, O. A., Fisk,W. J., and Mendell, M. J.
(1999). « Association of ventilation rates and CO2 concentrations with health and other
responses in commercial and industrial buildings » Indoor Air, Vol.9, p. 226–252.
Topf M. (1989). « Sensitivity to noise, personality hardiness, and noise-induced stress in
critical care nurses » Environment and Behavior, Vol.21 p.717–733.
CIBSE (2009) « Recommended lighting level for offices » The Chartered Institution of
Building Services Engineers, http://www.cibse.org
Jaakkola J. J. K., Heinonen O. P., Seppaenen O. (1989). « Sick building syndrome, sensation
of dryness and thermal comfort in relation to room temperature in an office building: Need for
individual control of temperature » Environment International, Vol.15, p.1–6.
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SILENT MISERY: MOST SEVERE CRITICAL INCIDENTS, AS PERCEIVED BY
INTENSIVE CARE NURSES

S. van Rikxoort1, C. de Boer2, D. Dos Reis Miranda1, J. Bakker1

1Erasmus Medical Center, Intensive Care Medicine, Rotterdam, The Netherlands, 2Erasmus
Medical Center, Pediatrics/Neonatology, Rotterdam, The Netherlands

BACKGROUND. Up to 75% of critical care nurses test positive for (symptoms of) Post
Traumatic Stress Disorder (PTSD) [1, 2, 3]. It is assumed that these symptoms are caused by
professional involvement in life-threatening events [3]. In a sample of intensive care nurses,
we investigated which work related incidents were perceived as most distressing.

METHOD. In interviews, 12 nurses (75% female) were asked to memorize and tell about
their most traumatic work related event. All interviews were recorded. After verbatim tran-
scription, the ‘most critical events’ were extracted and categorized bij two independent
psychologists.

RESULTS.

TABLE 1
Most severe critical events Mentioned by N

nurses

Incidents, perceived as regular in nursing, but happening under unusual
circumstances (e.g. very intense family grief when a patients dies, or
identification of a nurse with a family member)

6

A serious mistake made by a health care provider 2
Incidents caused by miscommunication 2
Upsetting incidents (e.g. verbal abuse) 2

None of the nurses reported major life-threatening events such as trauma-related injuries,
massive bleeding or seeing patients die as their ‘most critical incident’.

CONCLUSION. Not the major life-threatening events but relatively ‘normal work related
events’ under unusual circumstances are mentioned as most critical by nurses. In contrast to
major life-threatening events, these ‘normal events’ are usually underestimated by colleagues,
and thus potentially compromise peer-support.

REFERENCES. 1. Laprosa, J.M., & Alden, L.E. (2003) Post traumatic stress disorder in the
emergency room: exploration of a cognitive model. Behav Res Ther, 41, 49–65.

2. Teegen, F.,& Muller, J. (2000) Trauma exposure and post-traumatic stress disorder in
intensive care unit personnel. Psychother Psychosom Med Psychol, 50 (9–10), 384–390

3. Mealer, M. (2007) Increased Prevalence of Post-traumatic Stress Disorder Symptoms in
Critical Care Nurses. Am J Respir Crit Care Med, 175, 693–697
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A SYSTEMS THINKING ANALYSIS OF THE FACTORS WHICH AFFECT THE
CARE OF ACUTELY UNWELL WARD PATIENTS IN NEW ZEALAND

S. Quirke1, R.Y. Cavana2

1Victoria University of Wellington, Graduate School of Nursing, Midwifery and Health,
Wellington, New Zealand, 2Victoria University of Wellington, Victoria Management School,
Faculty of Commerce and Administration, Wellington, New Zealand

INTRODUCTION. This poster presents a qualitative system dynamics (SD) analysis of the
factors which influence the care of acutely unwell ward patients in New Zealand. This systems
thinking approach is commonly used in organisational research and offers a way to make sense of
complex relationships between variables. This approach has previously been used in health care to
demonstrate differences in mental models between policy makers and clinicians (Cavana et al.,
1999). Since the factors which influence the care of acutely unwell ward patients are complex and
multi faceted the qualitative SD method becomes an ideal analytic approach (e.g. see Wolsten-
holme and Coyle, 1983; Senge, 1990; Vennix, 1996; or Maani and Cavana, 2007).

OBJECTIVES. The aim of this study was to examine the factors which influence the care of
acutely unwell ward patients from an organisational perspective. Key objectives were to
determine the enablers and barriers to care from a nursing, medical and managerial (at ward
and executive level) perspective.

METHODS. Using a multiple case study approach in four wards in two New Zealand
hospitals, focus groups and one to one interviews were conducted with key stakeholders
identified as nurses, doctors and managers. Initial coding of the data generated themes. These
themes were then clustered to provide variables which were mapped to generate separate
causal loop diagrams (CLDs) for each of the stakeholder groups to provide the basis for
analysis. The CLDs were compared for characteristics and world views.

RESULTS. Preliminary results demonstrate a difference between clinical and managerial
staff in characteristics and world view regarding the factors which affect the care of acutely
unwell ward patients.

CONCLUSIONS. The qualitative SD approach has offered a novel and helpful way to make
some sense of the complexity associated with caring for acutely unwell ward patients.
Organizational responses that may improve care delivery to these patients should be based on
frank and open discussions between staff at all levels to ensure a shared mental model as the
basis for change.

REFERENCES. Cavana RY, Davies PK, Robson RM, Wilson KJ. 1999. Drivers of quality in
health services: different worldviews of clinicians and policy managers revealed. System
Dynamics Review 15(3): 331–340.
Maani KE, Cavana RY. 2007. Systems Thinking, System Dynamics. Pearson: Auckland.
Senge PM. 1990. The Fifth Discipline: The Art and Practice of the Learning Organisation.
Doubleday Currency: New York.
Vennix JAM. 1996. Group Model Building: Facilitating Team Learning Using System
Dynamics. Wiley: Chichester.
Wolstenholme EF, Coyle RG. 1983. The development of system dynamics as a methodology
for system description and qualitative analysis. Journal of the Operational Research Society
34: 569–581.
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IS THERE A NEED FOR ‘‘A CARE BUNDLE’’ TO SUPPORT ORGANIZATIONAL
DECISION-MAKING? CHARGE NURSES AND INTENSIVISTS MANAGING
DAILY ACTIVITIES OF ICUS

H. Lundgrén-Laine1, E. Kontio1, S. Salanterä1

1University of Turku, Dept. of Nursing Science, Turku, Finland

INTRODUCTION. A Care Bundle refers to evidence based interventions and information
grouped together to improve outcomes and consistency of provided care [1, 2]. At the ICUs
charge nurses and intensivists as shift leaders are responsible for daily management of unit
activities. Several immediately made decisions by shift leaders are made under time pressure
and high information load with inadequate information. Though we have evidence of structure
and process based factors such as material and human resources, admission and discharge
decisions or bed utilization, the support for information transfer and integration is poor in
organizational decision-making concerning these factors.

OBJECTIVES. To identify immediate information needs of charge nurses and intensivists
during the management of daily activities at the ICU and evaluate how necessary this
information is for their decision-making.

METHODS. From September 2009 to November 2009, all charge nurses (n = 515) and intens-
ivists (n = 223) of 17 university affiliated ICUs providing comprehensive care in Finland were
surveyed with an on-line questionnaire using 122 statements. The questionnaire was developed
based on our previous observation study and statements of our survey regarded information needs
related to the ICU care activities. A rating scale from 0 to 10 (completely unnecessary-absolutely
necessary) was used to assess the necessity of the information. For each statement, a response with
mean 7 or over was regarded as necessary information for immediate decisions.

RESULTS. The response rate was 47.97% (charge nurses 50.1%, intensivists 43.1%). The
working experience varied from 0 to 35 years (Mean 13.6, SD 7.9). Over 50% of respondents
worked as a shift leader once a week or more often. 72 statements of 122 were valued as a
necessary (Mean [7 or more) for immediate decision-making. Absolutely necessary infor-
mation (Mean [9 or more) for immediate decision-making were assessed related to the 11
statements. These statements concerned isolations, mechanical ventilation, admissions and
discharges, special treatments, patient’s condition, and scheduled dates or times for surgery or
other procedures.

CONCLUSIONS. Both ICU charge nurses and intensivists identified several information
needs that are crucial for immediate decision-making during the whole ICU care process.
Information needs of the shift leaders differed and they were strongly connected to the needs
of one’s professional requirements. An integrated overview and summarization of immedi-
ately needed information—a Care Bundle for organizational decision-making—at the ICUs is
highly needed for ICU shift leaders. The common interests of both professionals, charge
nurses and intensivists, should be emphasized when new technology-based systems are
developed.

REFERENCE(S). 1. Berenholz SM et al. J Crit Care 2002;17: 1–12.
2. Fullbrook P, Mooney S. Nurs Crit Care 2003;8: 249–255.
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MORAL DISTRESS AND STRUCTURAL EMPOWERMENT AMONG A
NATIONAL SAMPLE OF ISRAELI ICU NURSES

F. DeKeyser Ganz1, N. Farkash Fink2, O. Raanan3, M. Bruttin4, M. Ben Nun5, R. Halilah6,

J. Benbinishty7

1Hadassah Hebrew University, School of Nursing, Jerusalem, Israel, 2Rabin Medical Center,
Beilinson Hospital, Petach Tiqva, Israel, 3Sheba Medical Center, Ramat Gan, Israel, 4Ben
Gurion University of the Negev, Beer Sheva, Israel, 5Kaplan Medical Center, Rehovot, Israel,
6Hadassah Medical Organization, Jerusalem, Israel, 7Hadassah Medical Organization, Nurs-
ing, Jerusalem, Israel

INTRODUCTION. Moral distress (MD) has been defined as knowing the ‘‘right’’ thing to do
but not being able to do it due to institutional constraints. High levels of MD have been found
among ICU caregivers. MD has been associated with increased job dissatisfaction, burnout
and worker turnover. Another work-related characteristic that might be associated with MD is
structural empowerment (SE) or worker perception of access to 4 sources of power in an
organization (opportunity, information, support and resources). This association has been
implied by others but has not been investigated.

OBJECTIVES. The objectives of this study were to determine the levels of MD and SE, and
their association among a national sample of Israeli ICU nurses.

METHODS. A convenience sample of 291 ICU nurses were asked to complete 3 ques-
tionnaires: a demographic and work characteristics questionnaire, the Moral Distress Scale
and the Conditions of Work Effectiveness Questionnaire-II (to measure SE).

RESULTS. The mean age of participants was 38.2 ± 9.2 years with a mean 9.6 ± years
working in an ICU. Levels of MD and SE were similar to those reported in the literature, with
MD frequency higher than intensity. Significant correlations were found between the fre-
quency of moral distress and support (r = -.18, p = .02) and total SE (r = -.17, p = .03).
Formal power was associated with age and seniority. Significant positive correlations were
found between the elements of SE (r = .17–.49). MD frequency was not significantly cor-
related with MD intensity. Seniority in the ICU was associated with MD intensity (r = .17).
MD was not found to be associated with total SE.

CONCLUSIONS. Certain aspects of SE are associated with the frequency of MD while age
and seniority are more associated with MD intensity in this sample of ICU nurses. These
results have implications for clinicians and administrators in terms of reducing the incidence
and severity of MD associated with intensive care nursing.

GRANT ACKNOWLEDGMENT. Israel Association of Cardiac and Intensive Care Nurses.
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ASSOCIATION BETWEEN SEVERITY OF ILLNESS, NURSING WORKLOAD AND
INFECTION IN CRITICAL PATIENTS

S.S.V. Zanei1, M.F. Cremasco2, F. Wenzel1, F. Cohrs3, I.Y. Whitaker1

1Federal University of São Paulo, Nursing School, São Paulo, Brazil, 2Federal University of
São Paulo, Hospital São Paulo, São Paulo, Brazil, 3Federal University of São Paulo, São
Paulo, Brazil

INTRODUCTION. Patients admitted to the ICU have a higher risk of nosocomial infection
than other hospitalized patients. Several risk factors have been identified, including severity of
illness, comorbidities, invasive devices and nursing staff. Critically ill and infected patients
may require high-intensity care, increasing nursing workload and decreasing time for infec-
tion control precautions.

OBJECTIVES. To verify association between severity of illness, infection and nursing
workload in critical patients.

METHODS. Descriptive correlational study was carried out in three ICUs in a tertiary care,
teaching public hospital, in São Paulo, Brazil, from October 2007 to April 2008. One of the
ICUs was general unit (14 beds) but with a large proportion of surgical patients, clinical ICU
(5 beds) and Respiratory ICU (6 beds). Demographic, clinical and patient hospitalization data
were collected and applied Simplified Acute Physiology Score II (SAPS II) at admission. The
nursing workload was evaluated daily using the Nursing Activities Score (NAS). All patients
were followed from admission to discharge from the ICU. The data related to infection were
obtained from hospital’s Infection Control Committee. The associations between NAS, SAPS
and variables were analyzed using chi-square tests. Linear regression was applied to verify the
correlation between SAPS II and NAS.

RESULTS. 190 patients, with mean age 56.4 (± 19.3), were included in this study. Most are
female (52.1%). At admission, most were surgical patients, i.e. 88 (46.3%), 42 (22.1%) had
respiratory diseases and 22 (11.6%) had neurological injuries. The average length of stay in
ICUs was 14.9 days and 76 (40.0%) died in ICU. The average SAPS was 41.4 points (± 16.
0) and NAS was 62.9% (± 12.3). From the total, 58 (30.5%) acquired nosocomial infection.
Most frequent infection was ventilator associated pneumonia (38/65.5%). Infection was
associated with high SAPS II scores (p = 0.0349) and showed tendency with high NAS
scores (p = 0.0587). Severity of illness was correlated with nursing workload (r2 = 0.20).

CONCLUSIONS. Severity of illness associated with infection, but high nursing workload
showed only tendency with infection. Correlation between nursing workload and severity of
illness was weak.

REFERENCE(S). Miranda DR, Nap R,de Rijk AMA, Schaufeli W, Iapichino G. Nursing
activities score. Crit Care Med 2003; 31(2):374–382.

Queijo AF, Padilha KG. Tradução para o português e validação de um instrumento de medida
de carga de trabalho de enfermagem em unidads de terapia intensiva: Nursing activities score
(NAS). Rev Paulista Enf 2004; 23(2)114–22. Hugonnet S, Chevrolet JC, Pittet D. The effect
of workload on infection risk in critically ill patients, Crit Care Med 2007; 35 (1):76–81.

Padilha KG, Sousa RC, Queijo A, Mendes A, Miranda DR. Nursing Activities Score in the
intensive care unit: Analysis of the related factors. Intens and Crit Care Nurs 2008;
24(3):197–204.
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THE SELF-PERCEIVED HEALTH BETWEEN MEDICAL-SURGICAL AND CRIT-
ICAL CARE NURSES IN HUNGARY (2003–2008)

J. Betlehem1, J. Marton-Simora2, G. Nagy1, K. Deutsch1, I. Boncz1, A. Sebestyen3, A. Olah1

1University of Pecs Faculty of Health Sciences, Pecs, Hungary, 2University of Pecs, Faculty
of Health Sciences, Pecs, Hungary, 3Baranya County Health Insurance Fund, Pecs, Hungary

BACKGROUND. The health status of nursing personnel working in acute wards has an
important impact on the quality of patient care. In the past years the number of acute beds has
been reduced and some departments closed in Hungary. The aim of present study is to survey
the self-perceived health of acute care nurses (medical-surgical and critical care) and describe
the trends in their self-perceived status.

METHODS. A longitudinal study design was used to explore the self perceived health of in-
hospital nurses in acute care settings (surgery, casualty, internal medicine, intensive, coronary
care, emergency room) in two Hungarian hospitals in 2003 and 2008. Inclusion criteria were
working in the given setting more then 2 years as a bed-side staff nurse and not being
involved in managerial tasks. The data analysis was done with Chi-square, T test and
ANOVA method using SPSS 14.0 (p \ 0.05).

RESULTS. In 2003 97 nurses and in 2008 104 nurses responded the self-fill in questionnaire,
making a response rate of about 80% without significant difference. The average age was
37 years. About one third of the nurses (74 persons) worked in critical care units and the rest
in other acute words (127 persons). Paying attention to average scores physical load of nurses
(0.7 vs. 0.5; p = 0.004), lack of financial appreciation (0.5 vs. 0.5; p = 0.05), lack of moral
appreciation (0.9 vs. 0.5; p = 0.005) and lack of medical tools (1.2 vs. 1.1; p = 0.012)
increased among both critical care and medical-surgical nurses between 2003 and 2008 what
made a significant impact on their health status. The growing expectation against nurses work
also increased in the past years (0.6; 0.4) without significant consequences in nurses’ self-
perceived health. The working climate decreased in both settings (0.3 vs. 0.6 p = 0.76)
making no direct impact on nurses health status. Although the self-perceived health of nurses
in different settings has increased by the scores slightly no significant change is detectable. It
is more the same during the examined period at an average level.

DISCUSSION. The critical care nurses and medical-surgical nurses face more demand in the
daily care and the working climate is also worsened. The self-perceived health of nurses are
influenced by salient environmental factors (eg. medical tools, physical load, moral support)
which can be and should be treated by managers.

REFERENCES. 1. Goh TT, Eccles MP, Steen N. (2009) Factors predicting team climate,
and its relationship with quality of care in general practice. BMC Health Services Research,
4;9:138.
2. Stone PW, Mooney-Kane C, Larson EL, Pastor DK, Zwanziger J, Dick AW. (2007)

Nurse working conditions, organizational climate, and intent to leave in ICUs: an
instrumental variable approach. Health Service Research, 42:1085–104.

3. Ulrich BT, Lavandero R, Hart KA, Woods D, Leggett J, Taylor D. (2006) Critical care
nurses’ work environments: a baseline status report. Critical Care Nurse, 26(5):46–50,
52–7.

1342
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AND PERCEPTIONS OF NURSE-PHYSICIAN COLLABORATION AMONG
INTENSIVE CARE UNIT AND GENERAL WARD NURSES IN ISRAEL
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Petach Tikva, Israel, 2Hadassha-Hebrew University School of Nursing, Master’s Program,
Jerusalem, Israel

BACKGROUND. The nursing shortage is an international problem that is expected to
worsen in the coming years. Studies show that one of the main reasons nurses leave the
profession is their dissatisfaction with their work environment. Structural empowerment and
nurse-physician collaboration are two elements of the nurses’ work environment that are
potentially related to one another according to Kanter’s theory (1977). In addition, a nurse’s
clinical specialization has been found to influence perceptions related to these two concepts.

OBJECTIVE. To examine the level of perceived structural empowerment, the perceptions of
nurse-physician collaboration and the relationship between these two variables, among
Intensive Care Unit (ICU) nurses and general ward nurses in Israel, and to compare the
groups.

METHOD. A descriptive, correlational, comparative study design was used on a sample of
84 ICU nurses and 88 nurses from Internal Medicine and General Surgery wards in a large
university hospital in Israel (response rate 79%). A three section, self administered ques-
tionnaire was used to measure the study variables: the Condition of Work Effectiveness Scale-
II (CWEQ-II), the Collaboration with Medical Staff Scale (CMSS) and demographic-pro-
fessional background.

Results: Perceived structural empowerment was found to be moderate (M = 19.41,
SD = 3.66, range = 6–30). Nurses tended to agree that there was nurse-physician collabo-
ration (M = 2.69, SD = 0.55, range = 1–4, 1 = strongly disagree, 4 = strongly agree). A
correlation was found between structural empowerment and the nurse-physician collaboration
(r = .52, p \ 0.01). A significant difference was found between ICU nurses and general ward
nurses on their perceptions of nurse-physician collaboration (t(170) = -3.39, p \ 0.01;
General wards: M = 2.83, ICU: M = 2.55). No significant differences were found between
nurse specialization on perceived level of structural empowerment.

CONCLUSION. Nurses in this study tended to agree that there was nurse-physician col-
laboration on their unit/ward. Nurses who perceived themselves as having a higher level of
structural empowerment, felt that there was a higher level of nurse-physician collaboration.
General ward nurses had more positive perceptions about nurse-physician collaboration on
their ward as compared to ICU nurses. No difference was found between the two groups on
the level of structural empowerment.

RECOMMENDATION. The findings of this study can be used as the basis for the design of
interventions, aimed at enhancing structural empowerment and nurse-physician collaboration,
in order to improve nurses’ work environment, as one of strategy to decrease the nursing
shortage. Further study of additional hospitals in the country is also recommended.
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A COMPARATIVE STUDY OF CRITICAL CARE OUTREACH (CCO) REFERRALS
AND INTERVENTIONS

F. Lawrence1, H. Finnegan1, S. Fox1, B. Leydon1, G. Mcnamara1, C. Galvin1, L. Green1,

R. Creber1

1Heart of England Foundation Trust, Birmingham, UK

INTRODUCTION. CCO services are widely used within delivery of acutely ill patient care.
Teams have expanded and in some hospitals 24 h cover has been instituted. Researchers are
questioning the validity of Outreach services and its impact on patient outcomes. As CCO has
been viewed as the panacea to all problems, data collection and analysis is fundamental in
proving its financial and clinical benefits.

OBJECTIVES. This comparative study aims to evaluate retrospective data from 1 month in
2006 and 1 month in 2010. Data does not encapsulate patient outcomes; it will compare
frequency of referrals and interventions. This data provides an indication to the extent CCO
has participated in the care of the acutely ill over a given time period.

METHODS. Data was collected from the 4D Medicus database collating intervention data.
Analysis occurred using 13 key interventions using Excel software

RESULTS. In April 2006 there were 98 referrals to CCO rising to 148 in March 2010. Fluid
management increased from 30 interventions to 97. Increasing referral to the patient team and
Critical Care rose at least threefold thus indicating an improvement in collaborative working
practices. Patient investigations such as blood tests, arterial blood gases have quadrupled in
the 4 year difference. Administration of inotropes in inappropriate environments has
decreased. DNAR orders have risen dramatically resulting in a decrease of inappropriate
cardiac arrest calls.

CONCLUSIONS. Whilst the validity of services has been questioned, the data itself indicates
that more patients are referred and frequency of interventions has increased. Various system
changes occurred during this time period such as a change of Mews trigger scores, the advent
of 24 h CCO and courses such as ALERT and Survive Sepsis were introduced into the basic
training of staff. It must be noted that the intention in the UK for CCO was a service that
empowered staff through education to undertake this care themselves; therefore the increase
in interventions could indicate that the educational approach hasn’t made progress. Although
the study compares 13 interventions, an increase in the type of interventions was also noted
such as ward based CCO supervised CPAP and establishing a PICC line service. Therefore
this highlights the changing application of interventions. Further analysis is required to look at
the appropriate skills required for the delivery of safe care to the acutely ill in the ward
environment. Whilst ward staff are increasingly under resourced, both in skills and man-
power, CCO do provide the skills, knowledge and time to meet the shortfall in safe timely
care.

REFERENCE(S). McDonnell A et al. Journal of Critical Care 22(3): 212–218
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THE GROWING ROLE OF NURSES IN CRITICAL CARE: EXPERIMENTAL
RESEARCH

M. Hylén1, M. Chew1

1University Hospital, ICU, Malmoe, Sweden

INTRODUCTION. Working as a critical care nurse involves situations where teamwork is
essential and rapid, effective communication is of importance [1]. The education to become a
specialist ICU nurse gives skills and knowledge to manage patients who are critically ill with
rapidly changing conditions [2]. Experimental research is one way of contributing to the
acquisition of such knowledge.

AIM. To describe how ICU nurses may contribute and perform in the experimental research
process, an environment usually unfamiliar to them. We describe our experiences with regard
to clinical contribution and our subjective evaluation of involvement in animal experimental
research.

METHOD. Three ICU nurses in a Swedish hospital were asked to participate in a research
project investigating myocardial metabolism in porcine models of shock. The tasks were
anaesthesia and pain management, assisting with catheter insertion and haemodynamic
monitoring the pigs during the process

RESULTS. Although the situation was new, the nursing role and function in the team were at
once similar and different to the daily work situation in the ICU. One major skill learnt was
the rigour of experimental measurements and sources of error, which is sometimes neglected
in clinical care. Being able to observe changes due to shock in a controlled setting, we
improved our ability to critically ‘think ahead’ in anticipation of clinical deterioration [3]. Our
first-hand experiences at the animal experimental laboratory allayed many anxieties and
misconceptions with this type of research.

CONCLUSIONS. The critical care environment demands skills such as the ability to
accurately define and change priorities rapidly, good communication and teamwork [4]. We
believe that the experimental research setting is one way of enhancing this ability.

REFERENCE(S). 1. Storesund, A. & McMurray, A. (2009). Quality of practice in an
intensive care unit (ICU): A mini-ethnographic case study. Intensive and critical care nursing,
vol 25, p 120–127.
2. Utbildningsplan, Specialistsjuksköterskeprogram, inriktning intensivvård. (VASPS/INTV

2010). Medicinska Fakulteten, Lunds Universitet, Sweden.
3. Hicks, F., Merritt, S, & Elstein, A. (2003). Critical Thinking and Clinical Decision

Making In Critical Care Nursing. Heart & Lung, vol 32, no 3. p 169–180.
4. Swinny, B (2010). Assessing and developing critical-thinking skills in the intensive care

unit. Crit Care Nurs Q, vol 33, no 1, p 2–9.
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NURSING IN TECHNOLOGICALLY-ADVANCED ENVIRONMENT: A TURKISH
PERSPECTIVE

S. Uzun1, F. Arslan2, F. Oflaz1, S. Aciksoz1, T. Basak1, K. Gundogdu3

1Gulhane Military Medical Academy, School of Nursing, Ankara, Turkey, 2Gulhane Military
Medical Academy, Haydarpasa Training Hospital, Istanbul, Turkey, 3Gulhane Military
Medical Academy, Cardiovascular Surgery, Ankara, Turkey

INTRODUCTION. It is well known that nurses who work in a technologically-advanced
environments enables technology to be long-lasting. They also have power to develop new
technologies that supports patient care. One of such environments are the intensive care units.
Nurses carry out a care in a technology-rich environment in intensive care units. In such
environments, the duties and responsibilities of the nurses are more comprehensive. Although
the technology in intensive care units are discussed earlier, there is little known about what
technology means for nurses in such environments.

OBJECTIVES. The aim of the study is to explain the nursing in the technologically-
advanced intensive care units.

METHODS. In this phenomenologically-designed study, a face-to-face in-depth interview
was performed with 20 nurses, who were experienced for 1–22 years in the intensive care unit
of cardiovascular surgery clinics. During the interviews, a semi-structured form was used.
Data were analysed using Colaizzi’s method of data analysis. The study was approved by the
Ethics Committee of the institution.

RESULTS. According to the nurses, nursing in technologically-advanced environment has
three stages. These stages constituted three themes of the study: technology shock (first stage),
understanding the technology-supported care (second stage), competency in technological
environment (last stage). In the first stage, the nurses focus on themselves and technology;
perceive the environment as frightening and complex. In the second stage, nurses gain control
on technology, feel themselves safe and recognize their responsibility. In the last stage, the
nurses experience anxiety related to their accountability. This anxiety may be motivating but
also may be wearisome.

CONCLUSIONS. The nurses passes through three stages in a technologically-advanced
environment. Helping nurses to pass through these three stages appropriately will increase the
contribution of technology to the patient care, more utilization of technology by nurses and
more job satisfaction.

REFERENCE(S). 1. Barnard A. (2002) Philosophy of technology and nursing. Nursing
Philosophy. 3:15–26
2. Bradley C. (2003) Technology as a Catalyst to Transforming Nursing Care. Nursing

Outlook. 51(3):14–15.
3. Sandelowski et al. (2000) Devices and Desire: Gender, Technology and American

Nursing. University of North Carolina, Chapel Hill, NC.
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USE OF NURSING ACTIVITY SCORING (NAS) AND THERAPEUTIC INTERVEN-
TION SCORING SYSTEM (TISS) DIFFERENTIATES BETWEEN INTENSIVE
CARE AND MEDIUM CARE LEVEL

M.E. Hoogendoorn1, J.P.C. Sonneveld2, J. Bakker3

1Isala Clinics, Research Department of Anesthesiology and Intensive Care, Zwolle, The
Netherlands, 2Isala Clinics, Department Anesthesiology and Intensive Care, Zwolle, The
Netherlands, 3Erasmus MC University Medical Center, Department Intensive Care Adults,
Rotterdam, The Netherlands

INTRODUCTION. Classification of care on an Intensive Care Unit (ICU) has become an
important issue for healthcare management and policy. Defining different levels of care might
lead to a more effective use of nursing resources. We therefore defined criteria to differentiate
the level of care between IC-level or Medium Care (MC)-level by using the interventions as
listed in the NAS and the TISS. Nursing staff requirements were defined for both patient
levels to analyse the effect of care-classification on the costs for nursing staff.

METHODS. We measured nursing interventions on the ICU as listed in TISS and NAS once
a day in all patients admitted to the ICU between February 2009 and July 2009. TISS was
used only for the listed nursing interventions, NAS was used for the translation of nursing
interventions to a patient to nurse ratio. All interventions listed in the NAS and TISS scoring
charts were classified according to the required level of nurse education defined subsequently
as a MC-intervention or an IC-intervention. A patient was classified as MC-level if care
consisted only of MC-interventions. If there was at least one IC-intervention scored, the
patient was classified as IC-level. Nursing staff requirements were defined according the
definitions of NAS for both care-levels; 100 NAS points is equal to 1.0 Full Time Equivalent
(FTE) nursing staff.

RESULTS. A total of 530 patients were admitted to the ICU, generating 1,688 patient days.
Of these, 77.5% were classified as IC-level and 22.5% were classified as MC-level. IC-level
days had higher NAS scores when compared to MC-level days (45.3 ± 9.6 vs. 31.4 ± 9.2,
p \ 0.001). Nursing staff requirements according to the definitions of NAS were 2.2 ± 1.1
patients per nurse for IC-level and 3.2 ± 1.0 patients per nurse for MC-level (p \ 0.001).

CONCLUSIONS. Both TISS and NAS can be used as instruments to differentiate the level of
care on the ICU and planning of nursing staff with different nursing skill requirements. For
ICU-conditions, the number of patients per nurse can be increased, resulting in lower costs. In
case of the presence of a MC-unit both the nursing skill requirements and patient to nurse
ratio can be changed to the level as needed by the MC-patients. Transfer of the MC-patient to
this unit will lead to a more effective use of nursing staff and consequently reduce costs.
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THE USE OF THE EARLY WARNING SCORE SYSTEM IN ASSESSMENT OF
PATIENTS IN POST ANESTHESIA CARE UNIT

A.G. Doğru1, A. Yava2, F. Bilgin1, H. Çiçek2, N. Tosun2

1Gülhane Military Medical Academy, Anesthesia and reanimation, Ankara, Turkey, 2Gülhane
Military Medical Academy, School of Nursing, Ankara, Turkey

INTRODUCTION. Post anesthesia care units (PACU) are units where patients go under
intensive nursing observation assessment until their vital functions stabilize. In these units patients
condition may change rapidly and they may need close inspection as well as emergency response.
Early Warning Scoring (EWS) system may make early recognition of and response to bad con-
dition possible by observation based on systematic parameters. EWS was developed as a simple
scoring system to be used at ward level utilizing routine observations taken by nursing staff. EWS
is based on five physiological parameters; systolic blood pressure, pulse rate, respiratory rate,
temperature and AVPU score (Alert; reacts to Voice; reacts to Pain; Unresponsive).

OBJECTIVES. The aim of this study was to evaluate EWS among patients admitted to PACU.

METHODS. EWS parameters were recorded four times from 167 patients after their
admission to PACU. The First record was taken during the first admission to PACU (EWS 1),
the second (EWS 2) after 15 min, the third after 30 (EWS 3) and the fourth record after
60 min. The correlation between variables like differences of four EWS, patients age, the
ASA score, duration of operation were statistically examined.

RESULTS. The mean age of the patients (range; 16–89) was 43.51 ± 1.74 years. The ratio
of female patients involved was 54.5 and 65.9% of patients did not have systemic illnesses
and history of medicine use. The ASA score of 67.1% of patients was I, and the ratio of
general anesthesia implemented patients was 55.1%. The mean duration of operation time was
82.69 ± 5.16 (range; 15–300) min, the mean duration of PACU time was 41.91 ± 1.95
(range 15–180) min. EWS means were 3.99 ± 1.51, 3.53 ± 1.41, 3.28 ± 1.38, 3.12 ± 1.35
respectively and the difference between mean scores was statistically significant
(p \ 0.0001). A probe to find correlation between EWS mean scores and patients independent
variables (age, duration of operation and duration stay in PACU) showed a positive relation
only between duration of operation and EWS mean scores (EWS 1; r = 0.199, EWS 2;
r = 0.17, EWS 3; r = 0.229, EWS 4; r = 0.230, p \ 0.05).

CONCLUSIONS. EWS can help to identify the patients developing bad condition. It utilizes
standard clinical observations and can easily be incorporated into routine PACU practice. In
addition PACU nurses should practice closer observation on patients who undergone oper-
ations of longer duration.

Protocol-guided therapy in sepsis: 1348–1359
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SURVIVING SEPSIS: IMPROVING THE EARLY TREATMENT AND RECOGNI-
TION IN ACUTE MEDICAL PATIENTS USING AN AUDIT PROFORMA

A. Revill1, E. Kidgell2, R. Innes3, M. Braide4, P. Campbell4, R. Matull4, Acute Care

Working Group

1Taunton Musgrove Park Hospital, Anaesthetics Department, Taunton, UK, 2Taunton Mus-
grove Park Hospital, Accident and Emergency, Taunton, UK, 3Taunton Musgrove Park
Hospital, Intensive Care Department, Taunton, UK, 4Taunton Musgrove Park Hospital,
Medical Admissions Unit, Taunton, UK

INTRODUCTION. Early treatment and recognition of sepsis is a stated aim of the surviving
sepsis campaign [1] but in busy clinical environments the delivery of antibiotics and fluids can
often be delayed. We describe the implementation of an audit proforma, based on the sur-
vivesepsis.org [2] resuscitation bundle, as a tool to deliver six aspects of management within
1 h of recognition sepsis.

OBJECTIVES.
1. Improve the early recognition and treatment of sepsis in acute medical patients.

2. Provide a sustainable change in the management of septic patients
3. Improve mortality and length of hospital stay

METHODS. The proforma consist of six treatment management steps, based on the sur-
vivesepsis.org ‘‘septic six’’: 1 Oxygen, 2 Blood Cultures, 3 Antibiotics, 4 Lactate, 5 IV fluids,
6 Strict fluid management. It is triggered by patients satisfying two or more of the systemic
inflammatory response syndrome criteria. All management steps should be implemented
within 1 h of the trigger time stated on the form. The forms are collected and analysed every
month and the results are displayed for staff working on the medical admissions unit and
accident and emergency.

RESULTS. A total of 239 forms have been collected, 30% diagnosed with severe sepsis. The
progress on all six parameters is shown below.

Results

CONCLUSIONS. Over the initial seven month period we have demonstrated a sustained
improvement in the rapid delivery of all six of the management parameters. Table 1 dem-
onstrates that the proforma is reducing ventilator days and length of stay on ITU. Continued
collection of data should demonstrate a sustained and statistically significant improvement.

ITU OUTCOMES
APACHE

II

Ventilator

Days

Length of

Stay on ITU

Hospital

Mortality %

Total number

of patients

Before Proforma (6 months) 18.59 3.17 3.80 45 29
After Proforma (6 months) 18.07 1.73 3.14 43 30

REFERENCE(S). 1. Dellinger RP, Levy MM, Carlet JM, et al. Surviving Sepsis Campaign:
International guidelines for management of severe sepsis and septic shock. Crit Care
Med2008; [published correction appears in Crit Care Med 2008; 36:1394–1396] 36:296–327
2. http://www.survivesepsis.org.uk

1349
CLINICAL IMPLICATION OF RESUSCITATION WITH FLUIDS GUIDED BY
CENTRAL VENOUS PRESSURE IN SEPTIC SHOCK

P. Garcı́a Olivares1, O. Baez1, J. Sagra1, A. Hernangómez1, M.A. Estevez1, D. Stanescu1,

J.E. Guerrero Sanz1

1H.G.U. Gregorio Marañón, Madrid, Spain

INTRODUCTION. The early goal-directed resuscitation has been shown to improve survival
in patients presenting with septic shock. A recent systematic review demonstrated the
inability of central venous pressure (CVP) to predict the hemodynamic response to fluids
infusion, and it should not be used to make clinical decisions regarding fluid management in
critical patients. The clinical implication of this fact in septic shock is not well-known.

OBJECTIVES. The aim of this study is to determine if the resuscitation with fluids guided by
CVP has clinical implications in patients with septic shock.

METHODS. Post-hoc analysis of a patients’ cohort with septic shock admitted in the Medical
Intensive Care Unit since June 2007 to June 2009. All of them were treated on basis of a
bundle for severe sepsis management. Chi-square analysis was used to compare categorical
data. Continuous data were compared using Student’s t test. We used multiple logistic
regression model to assess the association between the independent variable and mortality,
after adjustment for possible confusing factors (we considered variable to be confounding if
the estimate of the coefficient changed by more than 10%).

RESULTS. Eighty-five patients were studied. 66% were male. Their average age was
57 ± 17 and 40% had previous chronic diseases. Severity scores: APACHE II 24 ± 8, SOFA
10 ± 4 and 76% of patients had multiorganic dysfunction. Infectious focus was respiratory in
48%. CVP mean was 12 ± 4 mmHg, ScvO2 73 ± 8% and the mean amount of fluids pro-
vided was 2840 ± 844 cc. 71% of patients needed mechanical ventilation. Hospital-stay
middle was 28 days (1–160) and 10 days in ICU (1–115). ICU mortality was 34% and
hospital mortality 44%. Univariable analysis showed that statistically significant factors
related to mortality were: severity scores (APACHE II 26 ± 6 vs. 22 ± 8, p = 0.05; SOFA
12 ± 4 vs. 9 ± 8, p \ 0.00, multiorganic dysfunction 47 vs. 26%, p = 0.04), infectious focus
(pneumonia) (53 vs. 16%, p \ 0.00) and volume of fluids infused (1972 ± 1025 vs.
2490 ± 1024, p \ 0.00). When we analyzed the quantity of fluid administered in the
resuscitation, those patients who achieved CVP [ 14 mmHg and needed mechanical venti-
lation, received less volume (2591 ± 832 vs. 2982 ± 826 cc, p = 0.04 and 2633 ± 837 vs.
3210 ± 804 cc, p \ 0.01, respectively). In the multivariable analysis, the amount of fluids
infused adjusted by age, previous chronic disease, severity scores, CVP, ScvO2, serum lactate
levels, mechanical ventilation, infectious focus and nosocomial infection were associated
independently with mortality (OR 0.45, 95% CI 0.24–0.84).

CONCLUSIONS. In our patients’ cohort with septic shock treated under the basis of the
early goal-directed resuscitation, the volume of fluids infused was associated independently
with mortality. A lower fluid administration in the resuscitation probably could be caused by
the early reach of a high central venous pressure.

1350
BLINDING ALBUMIN AND NORMAL SALINE FOR THE PRECISE PILOT
MULTI-CENTRE FLUID RESUSCITATION TRIAL: A DESCRIPTION OF THE
PROCEDURE

A.E. Fox-Robichaud1,2, R. Donnelly3, A. Patrick1, C. Gaudert4, S. MacLeod5, N. Moisan6,

V. Fortier6, B. Naylor2, J. Domjancic2, S. Fetzer3, A.M. Dugal3, D.L. McLaughlin7, H.
Ferens7, S. Hudson8, L. McIntyre3,4, for the PRECISE Investigators and the Canadian Critical
Care Trials Group
1McMaster University, Hamilton, Canada, 2Hamilton Health Sciences, Hamilton, Canada,
3The Ottawa Hospital, Ottawa, Canada, 4Ottawa Hospital Research Institute, Ottawa, Canada,
5Queen Elizabeth II Health Sciences Centre, Halifax, Canada, 6Hopital de L’Enfant Jesus,
Quebec, Canada, 7Health Sciences Centre, Winnipeg, Canada, 8University of Alberta Hos-
pital, Edmonton, Canada

INTRODUCTION. Blinding of study interventions is necessary to prevent bias in ran-
domized controlled trials (RCT). Since normal saline and 5% albumin are packaged in bags
and bottles, respectively and they have different color and texture, a blinding procedure is
necessary to ensure the fluids appear identical for comparative RCTs.

OBJECTIVES. To describe the blinding procedure and evaluate sterility and stability
involved in the transfer and storage of study fluids in the PRECISE pilot RCT.

METHODS. A standard operating procedure for concealment, meeting pharmacy guidelines
and good manufacturing practices was developed by the manufacturing pharmacist at the
coordinating centre and used by all participating sites. Fluids were transferred with aseptic
technique into identical 500 ml bottles under a sterile hood by the pharmacy or transfusion
medicine technician then covered with an opaque wrapping. Average time to transfer of study
fluids from their original packaging was recorded to understand labor involved with creating
each study fluid package. Yellow intravenous tubing was manufactured to also conceal the
fluid color. Six blinded bottles of normal saline and 5% albumin from the participating centers
were stored at room temperature for at least 3 months. Cultures of the fluids using blood
culture media and/or endotoxin levels (measured by commercial assay) were obtained to
document sterility of the study fluids. Protein electrophoresis was used to assess albumin
stability.

RESULTS. Transfer of the study fluids was the responsibility of the research pharmacist/
technician and blood bank at 3 and 3 sites, respectively. Average time to transfer 20 con-
tainers of normal saline and 5% albumin into bottles was 65 ± 29 and 77 ± 19 min,
respectively. Sterility (culture negative and/or endotoxin undetectable) of study fluids was
confirmed from all bottles of normal saline and albumin that underwent testing. Protein
electrophoresis of albumin samples showed a single band suggesting no degradation of
albumin during transfer and storage.

CONCLUSIONS. The standardized blinding procedure developed for transfer of study fluids
in this pilot RCT confirmed sterility and stability of our study fluids for 3 months. These data
are important when considering the length of allowable storage time for these study fluids.
Due to the resources and time involved with the transfer of these fluids for individual sites,
this transfer method needs to be incorporated into budgeting and may not be feasible in the
context of a large RCT.

GRANT ACKNOWLEDGMENT. The PRECISE pilot RCT was funded by a grant from
Canadian Blood Services.
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MANAGEMENT OF SEVERE SEPSIS IN ASIA: A PROSPECTIVE OBSERVA-
TIONAL STUDY

J. Phua1, Y. Koh2, B. Du3, J.V. Divatia4, C.C. Tan5, C.D. Gomersall6, M.O. Faruq7, B.R. Shrestha8, G.B.
Nguyen9, Y. Arabi10, N. Salahuddin11, B. Wahyuprajitno12, M.L. Tu13, A.Y.H. Abd Wahab14, A.A.
Hameed15, M. Nishimura16, M. Procyshyn17, Y.H. Chan18, the MOSAICS Study Group
1National University Hospital, Division of Respiratory and Critical Care Medicine, Department of Medicine,
Singapore, Singapore, 2Asan Medical Center, University of Ulsan College of Medicine, Division of Pulmonary and
Critical Care Medicine, Seoul, Republic of Korea, 3Peking Union Medical College Hospital, Department of Critical
Care Medicine, Beijing, China, 4Tata Memorial Hospital, Department of Anaesthesia, Critical Care and Pain,
Mumbai, India, 5Hospital Sultanah Aminah, Department of Anaesthesia and Intensive Care, Johor Bahru, Malaysia,
6The Chinese University of Hong Kong, Department of Anaesthesia and Intensive Care, Shatin, Hong Kong,
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University of Tokushima Graduate School, Emergency and Critical Care Medicine, Tokushima City, Japan,
17Covidien, Singapore, Singapore, 18Yong Loo Lin School of Medicine, National University of Singapore, Bio-
statistics Unit, Singapore, Singapore

INTRODUCTION. The Surviving Sepsis Campaign recommends a 6-h resuscitation bundle and a 24-h
management bundle to improve outcomes in severe sepsis. Compliance with and relevance of these
recommendations to Asian intensive care units (ICUs) are unknown.

OBJECTIVES. The primary objective of the present study was to assess the compliance of Asian ICUs
and hospitals to these bundles. The secondary objectives were to evaluate the impact of compliance on
mortality, and the organisational characteristics of Asian hospitals which are associated with higher
compliance.

METHODS. This was a prospective observational study of patients with severe sepsis who were admitted
to the participating ICUs in July 2009. We recorded the organisational characteristics of participating
centres, the patients’ baseline characteristics, and the achievement of targets within the resuscitation and
management bundles.

RESULTS. Sixteen countries and 150 ICUs participated, enrolling 1285 patients. Hospital mortality was
44.9%. Achievement rates for the bundle targets were: lactate measurement, 39.8%; blood cultures, 62.5%;
broad-spectrum antibiotics, 64.0%; fluids ± vasopressors, 81.4%; central venous pressure, 39.7%; central
or mixed venous oxygen saturation, 10.8%; low-dose steroids, 55.8%; drotrecogin alfa, 3.2%; glucose
control, 27.1%; lung-protective ventilation, 11.7%. Compliance rates for the entire resuscitation and
management bundles were 7.6 and 3.5% respectively. On logistic regression analysis, achievement of the
targets for blood cultures, antibiotics, and central venous pressure independently predicted decreased
mortality. High-income countries, university hospitals, ICUs with an accredited fellowship programme,
and surgical ICUs were more likely to be compliant to the resuscitation bundle.

CONCLUSIONS. Compliance to the resuscitation and management bundles is generally poor across Asia.
Given the resource limitations in Asia, the most appropriate strategy to improve outcomes in severe sepsis may be
to concentrate on ensuring early administration of antibiotics after blood cultures, and appropriate fluid therapy.

REFERENCES.1. Dellinger RP, Levy MM, Carlet JM, et al. Surviving Sepsis Campaign:
international guidelines for management of severe sepsis and septic shock: 2008. Intensive
Care Med 2008; 34: 17–60.
2. Levy MM, Dellinger RP, Townsend SR, et al. The Surviving Sepsis Campaign: results of an inter-

national guideline-based performance improvement program targeting severe sepsis. Crit Care Med
2010; 38: 367–74.
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SEPSIS OVER NIGHT OR DURING DAY: GREAT DIFFERENCES IN COMPLI-
ANCE WITH SURVIVING SEPSIS CAMPAIGN BUNDLES
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INTRODUCTION. Severe sepsis is a public health problem with increasing morbidity and mortality, and
fatality rates that can be as high as 60% in septic shock. This problem prompted the development of a
worldwide campaign—The Surviving Sepsis Campaign (SSC)—with the goal of reducing this mortality
rate by 25% through the compliance of pre-defined bundles. The 6-h bundle comprises: serum lactate
measurement, blood cultures and early antibiotic administration, as well as haemodynamic stabilization
(with fluids, invasive monitoring, vasopressors and dobutamine administration as needed). The 24-h bundle
is mainly addressed to intermediate and intensive care units and refers to ventilation strategy, glycaemia
control, steroids in septic shock and drotrecogin alfa.

OBJECTIVES. The authors propose to evaluate if there is any difference in compliance with the SSC 6-h
bundle recommendations according to the hour of hospital admission: DAY vs. NIGHT.

METHODS. Prospective cohort study off all consecutive patients admitted to a mixed intensive care unit
(ICU), at a University Hospital, between 1st of December of 2004 and 31st of May of 2008. Data collected
included demographic information, simplified acute physiology score (SAPS II), severity of sepsis, date and
time of compliance with each of the recommendations of the 6 h bundle. Were stratified the study population in
two groups according to the time of admission: DAY (08:30 a.m. to 08:30 p.m.) and NIGHT (08:30 p.m. to
08:30 a.m.).

RESULTS. During the study period, 1223 patients were admitted in our unit, of those 300 (25%) had
severe community-acquired sepsis (CAS). CAS patients had a mean age of 58 ± 17 years, 178 (59%) were
male. The median SAPS II was 45 and 197 (66%) had septic shock. Table 1 presents DAY versus NIGHT
results.

DIFFERENCES ON 6-H SEPSIS BUNDLE COMPLIANCE
Compliance

of 6-h bundle

Day Night p Time of bundle

achievement

Day Night p

Lactate measurement 48.5% 56.5% 0.171 Lactate measurement, median (IQR) 6.97 (1.27–25.18) 4.48 (0.83–14.02) 0.130

Blood cultures 37.3% 58.8% \0.001 Blood cultures, median (IQR) 8.17 (2.74–25.54) 4.06 (1.55–10.83) \0.001

Antibiotic administration 17.8% 32.8% 0.003 Antibiotic administration, median (IQR) 8.18 (4.25–16.17) 4.95 (2.02–9.89) \0.001

Fluids administration 100% 100% Venous central pressure, median (IQR) 10.94 (5.17–22.50) 7.83 (1.88–17.37) 0.214

Administration of vasopressors 99.1% 100% Venous central oxygen saturation, median (IQR) 10.65 (8.78–22.17) 2.47 (1.02–29.64) 1.000

Venous central pressure

monitoring

29.2% 44.7% 0.021

Venous central oxygen

saturation monitoring

1.8% 7.4% 0.082 Mortality rate 40% 34% 0.281

CONCLUSIONS. Unexpectedly, the compliance rate with the recommendations was significantly better
over night. Although the number of nurses is constant in the 24 h, the number of doctors is lower and less
differentiated in the night shift. In an attempt to find an explanation for these findings we looked at the
patient flow and time span until the first medical observation in the different time periods and we found that
over night admissions (between 00:00 a.m. and 08:00 a.m.) corresponded only to 10% of all admissions
and were seen sooner, which might explain our findings.

REFERENCE(S). Dellinger RP, Levy MM, Carlet JM, Bion J, Parker MM, Jaeschke R et al. Surviving
Sepsis Campaign: International guidelines for management of severe sepsis and septic shock: 2008. Crit
Care Med 2008; 36:296–327.
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SEVERE SEPSIS AND MORTALITY ON THE ICU DURING THE SURVIVING
SEPSIS CAMPAIGN

J. Firment1, T. Grendel1, V. Hudak2, I. Pirnikova1

1FNLP, I. KAIM, ICU, Kosice, Slovakia, 2Wexham Park Hospital, ICU, Wexham, UK

INTRODUCTION. Sepsis, clinically defined as the systemic inflammatory response syndrome (SIRS) to
infection, is a common complication. Delayed diagnosis is associated with increased morbidity, mortality
and cost in the ICU. As the mortality rate of severe sepsis remains unacceptably high, a group of inter-
national expert developed guidelines in 2004, termed the Surviving sepsis campaign (SSC). The SSC group
has introduced the ‘‘sepsis care bundles’’ into clinical practice with the goal of reducing mortality by 25%
in 5 years.

OBJECTIVES. To establish degree of compliance with diagnostic and therapeutic procedures in the
severe sepsis treatment. We determined the rate of compliance with resuscitation and management bundles
and the impact of the compliance on the hospital mortality in patient with severe sepsis and septic shock.

METHODS. We applied the SSC bundles during the year 2004 on our department. In this study we
measured the time taken to applying sepsis bundles in 240 consecutive patients with severe sepsis or septic
shock from January 2004 to December 2009 (Retrospective study during 2004; Prospective study during
2005–2009). Compliance was defined as the average of the percentage compliance with each of the 13
items specified in the guideline. Mortality was recorded too. We evaluated variety of source severe sepsis
and septic shock in ICU and genesis of sepsis on other departments in our hospital. Results were compared
by chi squared. We disposed the abstract about SSC for physician who don’t work on the ICU in our
hospital.

RESULTS. Incidence of the severe sepsis and septic shock was 8.7% patients per period (240/2,752). Out
of 240 patients 68 had severe sepsis a 172 septic shock. Compliance with the severe sepsis guidelines was
in 2004 only 39% but in 2009 it was 68% (improved about 53.5%, P \ 0.001). There was significant
difference in 28 days mortality (in the 2004, 72%, in the 2009, 59%, P \ 0.05).

CONCLUSIONS. Correct application of the sepsis bundles was associated with reduced mortality. But we
didn’t obtain 5 years mortality reduction about 25%. Sepsis bundles must be improved to guarantee clinical
feasibility.

REFERENCES. 1. Dellinger et al.: Surviving Sepsis Campaign guidelines for severe sepsis
and septic shock. Intensive Care Med 2008; 34: 17–60

2. Nguyen et al: Implementation of a bundle of quality indicators for the early management of severe
sepsis and septic shock is associated with decreased mortality. Critical Care Medicine 2007, 35,
1105–1112.

3. Rivers et al.: Improving Outcomes for Severe Sepsis and Septic Shock: Tools for Early Identification
of At-Risk Patients and Treatment Protocol Implementation. Crit Care Clin, 2008;23:1–47
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SEVERE SEPSIS/SEPTIC SHOCK: DO WE DO WHAT WE ARE SUPPOSED TO
DO?

L. Seoane1, S. Pita1, M. Mourelo1, A. Hurtado1, P. Rascado2, R. Galeiras1, M. Solla1, V. Aller1,
M.T. Bouza1

1Complejo Hospitalario Universitario A Coruña (CHUAC), A Coruña, Spain, 2Complejo Hospitalario
Universitario de Santiago de Compostela, A Coruña, Spain

INTRODUCTION. Surviving Sepsis Campaign (SSC) reviewed in 2008 the management of patients with
severe sepsis and shock septic. The objective was improving outcomes of severe sepsis. The time and
accuracy of therapy administered in the initial hours after severe sepsis and shock septic change outcome.
We assessed the implementation to Surviving Sepsis Campaign recommendations during the first 6 h of
intervention in severe sepsis/septic shock of an academic tertiary care center.

OBJECTIVES. To monitor adherence to the recommendations of the Surviving Sepsis Campaign during
the first 6 h of intervention for severe sepsis/septic shock in an academic tertiary care center.

METHODS. Observational, prospective follow-up. Patients who were admitted into the Intensive Care
Unit in University Hospital Complex A Coruña (CHUAC) during the months of May–June 2009 with
criteria for severe sepsis/septic shock were analyzed. We studied 5 indicators that comprise the set of
intervention measures within the first 6 h of diagnosis of severe shock/septic shock.

RESULTS. Hospital mortality was 30.8% (95% CI: 9.09–61.42). The average APACHE II was
25.46 ± 9.38. The delay in initiation of antibiotic treatment was 1.23 ± 1.76 h. The average delay in
initiation of resuscitation from presentation of symptoms was 3.83 ± 8.85 h. 84.62% (95% CI:
54.55–98.08) of patients achieved ScvO2 [ 70 within the first 6 h of diagnosis.

CONCLUSIONS. Adherence to the set of measures of resuscitation from severe sepsis/septic shock is
high.

REFERENCE(S). 1. Dellinger RP, Levi MM, Carlet JM, Bion J, Parker MM, Jaeschke R, et al.
Surviving Sepsis Campaign: International guidelines for management of severe sepsis and septic shock:
2008. Crit Care Med 2008; 36:296–327.

2. Rivers E, Nguyen B, Havstad S, Ressler J, Muzzin A, Knoblich B, et al. Early goal-directed therapy in
the treatment of severe sepsis and septic shock. N Eng J Med 2001; 345:1368–1377.

3. Implementation of a bundle of quality indicators for the early management of severe sepsis and septic
shock is associated with decreased mortality. Crit Care Med 2007; 35:1105–1112.

4. Trzeciak S, Dellinger RP, Abate NL, Cowan RM, Stauss M, Kilgannon JH ea. Translating Research to
Clinical Practice: A 1-Year experience with implementing early goal-directed therapy for septic shock
in the emergency department. Chest 2006; 129:225–232.

5. Ferrer R, Artigas A, Levy MM, Blanco J, González G, Garnacho J, et al. Improvement in Process of
Care and Outcome After a Multicenter Severe Sepsis Educational Program in Spain. JAMA 2008;
299:2294–2303.

6. Kumar A, Roberts D, Wood KE, Light B, Parrillo JE, Sharma S, et al. Duration of hypotension before
initiation of effective antimicrobial therapy is the critical determinant of survival in human septic
shock. Crit Care Med 2006; 34:1589–1596.
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INTERVENTIONS OF THE SEPSIS RESUSCITATION BUNDLE CARRIED OUT AT
THE INTENSIVE CARE UNIT LATER THAN 6 H AFTER THE BEGINNING OF
SEVERE SEPSIS: IMPACT ON MORTALITY

A. Castellanos-Ortega1, B. Suberviola1, L.A. Garcı́a-Astudillo1, M.S. Holanda1, F. Ortiz-
Melón1, M. Delgado-Rodrı́guez2

1University Hospital Marqués de Valdecilla, Intensive Care Medicine, Santander, Spain,
2University of Jaen, Epidemiology Department, Jaen, Spain

INTRODUCTION. Several recent studies have shown that compliance with the 6-h resus-
citation bundle decreases mortality in patients with severe sepsis.

OBJECTIVES. The purpose of the study was to assess whether the completion of the sepsis
resuscitation bundle within the first 6 h after ICU admission, but beyond the specific time
limit of the various bundle interventions, is related to an improvement in survival in patients
with severe sepsis/septic shock.

METHODS. This was a single-center prospective observational study of patients admitted to
the medical-surgical ICU of an urban tertiary care teaching hospital with severe sepsis/septic
shock. Patients were recruited from June 2005 to November 2009. We assessed the com-
pliance with the different tasks included in the 6-h resuscitation bundle. Furthermore, we
ascertained within the first 6 h after ICU admission the compliance with those tasks not
carried out within their specific time limits; we have called this variable ‘‘bundle improve-
ment at the ICU’’. Results were stratified by the number of tasks of the bundle completed
before admission at the ICU, and the lag time between the beginning of severe sepsis and
admission to the ICU. These late completed tasks at the ICU were related to hospital mortality
by a Cox regression model.

RESULTS. We analyzed 750 consecutive episodes of septic shock (86.3%) or severe sepsis
(13.7%).The mean age was 64 ± 16 years, APACHE II 22.5 ± 7, SOFA 9.0 ± 3, and global
hospital mortality 34.7%. In 385 patients (51.3%) there was ‘‘bundle improvement at the
ICU’’. Patients not undergoing additional bundle tasks out of time had higher frequency of
mechanical ventilation, higher figures of ScvO2 at admission, and a clear lower time from
beginning of severe sepsis to ICU admission than the late bundle improvement group. Broad
spectrum antibiotics administration and the achievement of the early goal-directed therapy
end points were the measures implemented best at the ICU, although they were also the
interventions more frequently accomplished out of the time limits. When the influence of
APACHE II, residuals of SOFA, age, mechanical ventilation, and ScvO2 at ICU admission
was controlled by multivariate analysis, the hazard ratio (HR) showed that the ‘‘bundle
improvement at the ICU’’ of two or more of the 6-h resuscitation bundle tasks is associated
with a lower risk of mortality [HR = 0.44 (0.25–0.76); p = 0.01]. Additional tasks carried
out by the ICU staff did not improve significantly mortality when at least 5 interventions had
been performed within the specific time limits.

CONCLUSIONS. Implementation of resuscitation bundle within the first 6 h after ICU
admission, but beyond the specific time limit of the various sepsis resuscitation bundle
interventions was associated with decreased mortality in patients with severe sepsis/septic
shock.

GRANT ACKNOWLEDGMENT. Supported by Instituto de Salud Carlos III. Expte.
PI070723.
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COMPLIANCE WITH THE ‘‘SURVIVING THE SEPSIS CAMPAIGN GUIDELINES
2008’’ IN AN ACUTE HOSPITAL AND ITS EFFECT ON OUTCOME

N. Rajakumaraswamy1, M. Peterzan2, R. Roberts2, R. Daly3, A. Rajah1, T. Stambach4

1Watford General Hospital, Anaesthetics and Critical Care Unit, Watford, UK, 2Watford
General Hospital, Acute Admissions Unit, Watford, UK, 3Watford General Hospital,
Microbiology, Watford, UK, 4Watford General Hospital, Intensive Care Unit, Watford, UK

INTRODUCTION. A recent study has shown that compliance with sepsis care bundles
improves the outcome in patients with severe sepsis or septic shock.

OBJECTIVES. The aims of this study were to assess the compliance rate with 6 h bundle as
defined in the Surviving the Sepsis Campaign guidelines 2008 in patients diagnosed with
sepsis regardless of severity and whether compliance affects the rate of mortality and/or
hospital stay.

METHODS. We conducted a prospective observational study. We randomly recruited 145
adult patients from acute admissions unit and intensive care in an acute district general
hospital in England who met the diagnostic criteria for sepsis. For each patient, compliance
with sepsis care bundle was obtained from medical notes. The following components of the
6 h sepsis bundle were assessed: Obtaining blood cultures, initiating antibiotic therapy,
measuring serum lactate and in the event of septic shock administration of fluid therapy.

RESULTS. Our study group (n = 145) consisted of 70 male patients (48.3%) and had a mean
age of 71 years. Most of our patients were recruited from the acute admissions unit (n = 123,
84.8%). Focus of sepsis (presumed or confirmed) was as follows: Chest 50.3%; abdomen
17.2%; skin 11.7%; Urine 11%; others and unknown 9.8%. The rate of compliance with each
aspect of 6 h bundle was as follows: 95 patients (65.5%) received antibiotics, 76 patients
(52.4%) had blood cultures taken and 34 patients (23.4%) had lactate measured. Only 17
(11.7%) patients received all the three elements within 6 h of diagnosis. The incidence of
septic shock in our sample was 8.97% (n = 13) of whom 84.6% (n = 11) were resuscitated
with fluids. A total of 17 patients (11.7%) received all three elements of bundles within 6 h.
When compared the totally compliant group (in all three elements) against those who were
non-complaint in at least one element, neither the mortality rate (17.6 vs. 14.1%, p [ 0.05)
nor the hospital stay duration (14.7 vs. 12.5 days, p [ 0.05) varied significantly. However, in
those who had blood cultures taken and received antibiotics within 6 h, mortality rate (10.9%)
was reduced by 50% compared to the mortality rate those who failed in one of these two
elements (17.3%, RR 1.58). However, this reduction was not statistically significant.

CONCLUSIONS. In our study group, compliance with the main elements of sepsis care
bundle did not cause a statistically significant reduction in hospital stay or mortality. How-
ever, prompt antibiotic therapy appears to reduce mortality in all septic patients regardless of
severity.

REFERENCE(S). Gao F, et al: The impact of compliance with 6- and 24-h sepsis bundles on
hospital mortality in patients with severe sepsis: a prospective observational study. Critical
Care 2005: 9: R764–R770
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AUDIT OF COMPLIANCE WITH THE SEVERE SEPSIS RESUSCITATION BUN-
DLE IN PATIENTS ADMITTED TO ICCU

J. Irving1

1Newcastle Medical School, Newcastle upon Tyne, UK

INTRODUCTION. Sepsis is a big killer worldwide and is becoming more common. The
recognition of sepsis is often delayed and management of the condition requires improvement
[1]. The Surviving Sepsis Campaign represents an international collaboration between many
organisations. All are committed to reducing mortality from severe sepsis. The campaign aims
to do this by implementing two ‘bundles’ of care. The first bundle is the Severe Sepsis
Resuscitation Bundle and the second the Management Bundle. This audit measures compli-
ance with Resuscitation Bundle.

OBJECTIVES. • Identify onset of severe sepsis
• Measure compliance with resuscitation bundle
• Calculate timing of antibiotic administration
• Record time to ICCU admission

METHODS. All admissions (n 82) to the Integrated Critical Care Unit were assessed pre and
post admission documentation. Patients meeting the criteria for diagnosis of Severe Sepsis (n
35) were concurrently audited over a 4-week period. Individual and overall compliance with
the bundle elements were recorded along with details of organ dysfunction at onset. Timing of
antibiotic administration was also recorded. Timing of admission to ICCU was recorded and
measured against percentage compliance with the bundle.

RESULTS. 82 patients were admitted to ICCU in the four week period. 35 patients had
severe sepsis and 14 of those also developed septic shock. All were emergency admissions
with 80% being admitted under medical specialties and 20% surgical. None of the patients
were admitted to ICCU within 1 h. Time to ICCU admission varied from 80 min to 52.5 h.
Percentage compliance with the bundle was between 57 and 75% for patients admitted to
ICCU within 6 h of onset of severe sepsis and reduced significantly for those admitted after
16 h. All elements of the bundle were completed for 1 patient only. Compliance with the
individual bundle elements were: lactate measured—45.7%; blood cultures before antibiot-
ics—11.4%; antibiotics in \3 h—65.7%; hypotension treated with fluids—62% (based on
estimated weight of 70 kg); vasopressors administered—28.6%; CVP 3 8 mmHg—42.9%;
ScvO2 measured and 3 70–0%.

CONCLUSIONS. Long and unacceptable delays in admission to ICCU were identified
despite evidence of significant organ dysfunction in many of these patients. With all bundle
elements being met for only 1 patient it is apparent that evidence based endpoints aimed at
reducing mortality from severe sepsis are not being met despite all the bundle elements being
practically deliverable. Poor compliance with taking blood cultures prior to antibiotic
administration and lack of ScvO2 measurement are areas requiring particular attention. Fur-
ther work is recommended to identify potential contributing factors to non-compliance.

REFERENCE. Dellinger RP et al. International Guidelines for the Management of Severe
Sepsis and Septic Shock. Crit Care Med 2008; 36:296–327
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MONITORING THE HAEMODYNAMIC RESPONSE TO A FLUID CHALLENGE:
IS ARTERIAL PRESSURE SUFFICIENT?

X. Monnet1, N. Anguel1, D. Osman1, C. Richard1, J.-L. Teboul1

1Hôpital de Bicêtre, Assistance Publique-Hôpitaux de Paris, Faculté de Médecine Paris-Sud,
Université Paris-Sud 11, Le Kremlin-Bicêtre, France

INTRODUCTION. International guidelines recommend that cardiac output measurement is
required in addition to arterial pressure monitoring in patients with persistent shock after
initial therapy [1]. Nevertheless, these recommendations are not supported by any comparison
of arterial pressure and cardiac output for monitoring the effects of the most current treat-
ments like fluid therapy.

OBJECTIVES. To evaluate in which extent monitoring the haemodynamic effects of a
standardized fluid challenge with the sole arterial pressure could help for detecting the fluid-
induced changes in cardiac index (CI).

METHODS. In 228 critically ill patients with acute circulatory failure deemed at receiving a
500-mL saline infusion over 20 min, we measured the systolic (SAP), diastolic (DAP), mean
(MAP) and pulse (PP) arterial pressure and transpulmonary thermodilution CI before and after
volume expansion.

RESULTS. Volume expansion significantly increased CI, SAP, DAP, MAP and PP by
24 ± 25%, 15 ± 19%, 9 ± 16%, 13 ± 17% and 21 ± 29%, respectively. The fluid-induced
changes in PP, SAP and MAP were significantly correlated with the fluid-induced changes in
CI (r = 0.56, 0.55 and 0.37, respectively). The changes (in %) in PP were significantly related
to the changes (in %) in stroke volume for all quartiles but with different coefficients of
correlation: r = 0.39 for the 1st quartile (36–53 years), r = 0.44 for the 2nd quartile
(54–62 years), r = 0.55 for the 3rd quartile (63–74 years), r = 0.68 for the 4th quartile of age
(75–88 years). CI increased C15% in 142 patients defined as ‘‘responders’’. A fluid-induced
increase in PP C 17% detected responders with a sensitivity of 65 [57–72]% and a specificity
of 85 [76–92]%, i.e. with 6% of false-positive and 22% of false-negative cases. The fluid-
induced changes in SAP exhibited similar diagnostic value. The area under the ROC curve of
the fluid-induced changes in PP and SAP for detecting responders were significantly higher
than for the fluid-induced changes in MAP and DAP (0.793 ± 0.03, 0.735 ± 0.02,
0.656 ± 0.04 and 0.537 ± 0.05, respectively). The area under the ROC curve of the fluid-
induced changes in PP and SAP for detecting an increase in CI C15% was not different
between patients belonging to the 1st, the 2nd, the 3rd or the 4th quartile of age
(0.814 ± 0.05, 0.767 ± 0.07, 0.776 ± 0.05 and 0.0804 ± 0.06, respectively).

CONCLUSIONS. PP and SAP were the best arterial pressure values for detecting the fluid-
induced changes in CI. Using the sole PP for assessing fluid responsiveness led to a non
negligible proportion of false negative cases. This supports the recommendation that when a
precise monitoring of fluid resuscitation is required, like in refractory shock, a direct
assessment of cardiac output is required.

REFERENCE. Antonelli et al. Hemodynamic monitoring in shock and implications for
management. International Consensus Conference Intensive Care Med (2007) 33:575–590
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AVOIDABLE CATECHOLAMINE INDUCED CIRCULATION INJURY CAUSED BY
HIGH DOSES OF CATECHOLAMINES IN SEPTIC SHOCK: HYPOTHESIS OF A
CATECHOLAMINE INDUCED CIRCULATION INJURY

J.C. Lewejohann1, H. Braasch1, H. Marion1, E. Muhl1, C. Zimmermann1, H.P. Bruch1

1Universitätsklinikum S.-H.-Campus Lübeck, Surgery-ICU, Lübeck, Germany

INTRODUCTION. Patients with septic shock need a proper fluid loading before starting
high doses of catecholamines.

OBJECTIVES. Aim of our study is to show that it is possible to reduce high catecholamines
in previous improper volume resuscitated patients by forced volume resuscitation combined
with active dose reduction and generate the hypothesis of an avoidable catecholamine induced
circulation injury.

METHODS. We studied n = 33 patients (21 m, 12f; mean age 69 ± 10 years [SE] years)
with septic shock, who received high catecholamines doses (norepinephrine 18.33 [range up
to 56.67] lg/min (32 pts.); Dobutamine 333.33 [up to 1,666.67] lg/min (27 pts.); epinephrine
15.00 [up to 33.3] lg/min (15 pts.), Vasopressin 100 I.E./h (1 pt.), mottled-marbled cold
extremities, blood pressure in a satisfactory condition; CVP 18 (5–34) mmHg and lactate 2.6
(0.93–10.7) mmol/l after major surgery (observational study, SICU, university hospital), CO
6.45 (3.1–9.7) l/min, SVR 917 (471–2,228) dynes s/cm-5, paO2/FiO2 247 mmHg (75–418)
[median, range]. Intervention included a forced volume challenge combined with an active
initiated reduction of catecholamines to achieve an adequate fluid loading status guided by
passive leg rising test, course of CO, CVP, Lactate level and in 23 cases by hemodynamic
monitoring [PAC n = 10; Vigileo n = 12 (Edwards), PiCCO n = 1 (Pulsion)]. It was
stopped after clinical improvement with rewarmed extremities, increasing diuresis and lack of
improvement of hemodynamic parameters by passive leg rising-test. Data collection included
baseline characteristics, individual course of hemodynamic parameters, PAO2/FiO2, cate-
cholamines, administered volume, lactate, time needed to wean from catecholamines,
outcome.

RESULTS. Median catecholamine doses decreased significant in all patients: norepinephrine
0 [10]; dobutamine 166.7 [666.67]; epinephrine 3.33 [8.33] lg/min [median; range up to],
p \ 0.05 (Wilcoxon-test); volume challenge: 5.500 ml Ringer [24.000] and 1.000 ml HAES
[3.500] ml (median, range up to), fluid balance during intervention: 6.750 [2.040–27.255] ml.
Mean weaning time from catecholamines: 16 h [4–43 h]. All patients showed rewarmed
extremities, decrease of lactate levels 2.6 mmol/l [1.10–5.4] [range]. Hemodynamic con-
stellations were not homogenous (CO 6.25 [3.9–10.6] l/min, SVR 788 [498–1,680] dynes s/
cm-5 but without any cardiac deterioration nor of PAO2/FiO2 268 [120–467] mmHg (median,
range). 24 patients survived, 9 died.

CONCLUSIONS. It is possible to wean several septic shock patients from high catechol-
amine doses with a contemporaneous fluid challenge—the timing of this procedure depends
primarily on the decision of the doctor to try it. Sustained inadequate catecholamine doses
before an adequate fluid loading justify the formulation of the hypothesis of an avoidable
catecholamine induced circulation injury comparable to the concept of ventilator induced
lung injury and biotrauma.

Sepsis: Microcirculation and tissue oxygenation:
1360–1373
1360
ERYTHROCYTE PROTEINS MEMBRANE CONTENT ARE NOT ALTERED IN
SEPTIC PATIENTS

M. Piagnerelli1, B. Gulbis2, F. Cotton2, M. Van nuffelen3, J.-L. Vincent3

1CHU Charleroi, Dpt of Intensive Care, Charleroi, Belgium, 2Erasme University Hospital,
Dpt of Clinical Chemistry, Brussels, Belgium, 3Erasme University Hospital, Dpt of Intensive
Care, Brussels, Belgium

INTRODUCTION. The sialic acid content of the red blood cell (RBC) membrane decreases
early in sepsis [1], and this alters the RBC shape and metabolism [2]. An increased ratio of the
RBC proteins Band 3/alpha spectrin was observed in a mouse model of septic shock, sug-
gesting a possible alteration of the RBC membrane integral/peripheral proteins ratio [3]. As
there are interspecies differences in membrane composition, these observations need confir-
mation in humans.

METHODS. We studied RBCs from patients with (n = 15) and without (n = 9) sepsis at
ICU admission and on day 3 in the septic patients. Exclusion criteria were recent RBC
transfusion, hematologic diseases, cirrhosis and diabetes mellitus. Procedures included
screening for RBC membrane protein alterations by cryohemolysis test and separation of the
RBC membrane and skeletal proteins by polyacrylamide gel electrophoresis in the presence of
sodium dodecyl sulfate [4]. Comparison between groups was made by the Student’s t test or
the Mann–Whitney test. A p value \0.05 was considered as statistically significant.

RESULTS. The hemogram, including reticulocyte count was similar in septic and non-septic
patients at ICU admission. No significant difference was observed for cryohemolysis test
results and the amount of the RBC proteins (Table 1).

TABLE 1
Septic patients (n = 12) Day 1 Day 3 P value

RBC (10.6/mm3) 3.30 ± 0.55 3.28 ± 0.58 0.84
Ht (%) 31.5 ± 4.8 30.4 ± 4.4 0.35
Reticulocytes (10.3/mm3) 64 ± 23 60 ± 28 0.83
Cryohemolysis test 3.8 [2.5–5.2] 3.2 [1.7–6.8] 0.32
Spectrins 614 ± 240 593 ± 244 0.61
Band 3 547 ± 185 558 ± 222 0.81
Protein 4.1 76 ± 23 81 ± 35 0.58
Glycophorins 96.7 ± 25.2 92.7 ± 33.7 0.72
Band 3/spectrins 0.92 ± 0.16 0.92 ± 0.16 1

CONCLUSIONS. RBC membrane skeletal proteins content was not altered in septic con-
ditions. Therefore alterations in RBC rheology are mainly due to alterations in the other
membrane compounds like sialic acid and/or lipids.

REFERENCE(S). 1. Piagnerelli et al. Crit Care Med 2003; 31: 2156–2162
2. Piagnerelli et al. Crit Care Med 2009; 37: 1244–1250
3. Spolarics et al. Am J Physiol 2004; 286: 2118–2126.
4. Fairbanks G et al. Biochemistry 1971; 10: 2606–2617
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EVALUATION OF A NEW MEASUREMENT METHOD OF TOTAL ANTIOXI-
DANT STATUS: COMPARISON WITH THE RANDOX METHOD
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INTRODUCTION. Cardiopulmonary bypass (CPB) during cardiac surgery is responsible of
an inflammatory cascade eventually leading to a SIRS. Ischemia/reperfusion and blood/bio-
compatible material contact produce free radicals which decrease Total Antioxidant Status
(TAS). Therefore, cardiopulmonary bypass (CPB) constitutes a good model to test a new TAS
measurement method [1].

OBJECTIVES. Our purpose was to compare a new method (Patrol FR 08-02110) with the
reference method (RandoxTM) during CBP.

PATIENTS AND METHODS. Patients scheduled for coronary artery bypass (CB) and aortic
valve replacement (AVR) under CBP were enrolled after written informed consent in this protocol
approved by local ethics committee. Anesthesia protocol was standardized with systematic use of
tranexamic acid. Three blood samples were harvested: T1 = induction; T2 = 30 min. after cross
aorta clamping; T3 = 24 h after induction. The Patrol method was performed after serum
exposition to a photosensibilizer agent then to a laser irradiation leading to the formation of free
radicals. Oxidation by those free radicals of a fluorometric sensor allowed an indirect measure of
TAS. This measurement in arbitrary unit (AU) corresponded to area under curve compared to a
control value from a pool serum. A value higher than 1 indicated a lower capacity for the given
serum to neutralize free radicals whereas a lower value indicated a higher capacity. The same
sample allowed TAS determination (lmol/L) with RandoxTM method. Results were expressed as
absolute numbers, mean ± SD. TAS were compared with ANOVA test; p \ 0.05 was significant.

RESULTS. The seven patients (5 male, 2 female; 71 ± 10 years old) enrolled underwent cardiac
surgery (4 CB and 3 AVR) without any problem. There was no variation in TAS determination
with the RandoxTM method: T1: 1.39 ± 0.13; T2: 1.41 ± 0.26; T3: 1.33 ± 0.15 lmol/L. Con-
versely a two fold significant increase was measured during CPB with the Patrol method: Ti:
1.12 ± 0.31; T2: 2.21 ± 0.60*; T3: 0.99 ± 0.34 AU. *p\ 0.001 versus T1.

CONCLUSIONS. Oxidative stress due to overwhelming release of reactive nitrogen/oxygen
species (RN/OS) is held largely responsible for sepsis-induced organ failure and mortality [2].
Up-front and/or ongoing distortion of the pro-oxidant/anti-oxidant balance is likely to play an
important role in this situation and in ischemia-reperfusion. Therefore the Patrol test which
appeared to be more sensible than the RandoxTM method could a good tool in these cases and
for evaluation of new anti-oxidant treatments in critical care medicine. These results have to
be confirmed in a larger population.

REFERENCES. [1] Clermont G et al Anesthesiology 2002;96:80; [2] Huet O et al Crit Care
Med 2007;35:821.
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SERUM LACTATE IS AN INDEPENDENT PROGNOSTIC FACTOR IN SEVERE
SEPSIS
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INTRODUCTION. Sepsis is the leading cause of death in critically ill patients. Despite
attempts to improve standardized strategies in resuscitation and treatment of sepsis, the
morbidity and mortality remain unacceptably high. Early diagnosis and stratification of the
severity of sepsis is the key to start timely the appropriate treatment. Sepsis is the systemic
inflammatory response syndrome to infection; it can lead to hypoperfusion and organ dys-
function and at the cellular level to aerobic mitochondrial dysfunction. Lactate is the product
of anaerobic metabolism and thus may serve as a prognostic factor in this subset of patients.

OBJECTIVES. The authors propose to test the association of the first serum lactate at
hospital admission with shock and ICU mortality in patients with community-acquired severe
sepsis.

METHODS. Prospective cohort study off all consecutive patients admitted to a mixed
intensive care unit (ICU), at a University Hospital, between 1st of December of 2004 and 31st
of May of 2008. Data collected included demographic information, first serum lactate at
hospital admission, simplified acute physiology score (SAPS) II and severity of sepsis. A
model of logistic regression was built with ICU mortality as dependent variable and gender,
age, SAPS II, type of admission, severity of sepsis and serum lactate as independent variables.
A similar one was built for shock.

RESULTS. During the study period 1,223 patients were admitted in the unit, of those 300 (25%)
had severe community-acquired severe sepsis (CASS). Crude ICU mortality rate among CASS
was 33%. Considering the model previously described in methods and when the variables were
adjusted only gender, age, SAPS II, severity of sepsis and serum lactate were retained in the final
model for ICU mortality and SAPS II nad serum lactate for shock (see Table 1).

TABLE 1 MODEL OF LOGISTIC REGRESSION (SEE METHODS)
Adjusted OR

(95% IC)for ICU mortality

Adjusted OR

(95% IC)for shock

Gender, n (%)

Male 178 (59%)

Female 122 (41%) 0.505 (0.282–0.905)

Age (years), mean ± SD 58 ± 17 1.017 (1.000–1.036)

SAPS II, median (IQR) 45 (37–57) 1.035 (1.014–1.056) 1.044 (1.021–1.067)

Severity of community-acquired sepsis, n (%)

Severe sepsis 103 (34%)

Septic shock 197 (66%) 2.211 (1.116–4.383)

Lactate (mmol/L), median (IQR) 2.30 (1.40–3.82) 1.209 (1.064–1.375) 1.499 (1.234–1.820)

CONCLUSIONS. A first blood lactate level was independently associated with shock and
ICU mortality in patients community-acquired severe sepsis admitted in intensive care.

REFERENCE(S). Gogos CA, Lekkou A, Papageorgiou O, Siagris D, Skoutelis A, Bassaris
HP, Clinical prognostic markers in patients with severe sepsis: a prospective analysis of 139
consecutive cases, Journal of Infection 2003; 47: 300–306.

Mikkelsen ME, Miltiades AN, Gaieski DF, Goyal M, Fuchs BD, Shah CV, Bellamy SL,
Christie JD, Serum lactate is associated with mortality in severe sepsis independent of organ
failure and shock, Critical Care Medicine 2009; 37: 1670–1677.
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DELTA CO2 (PVCO2–PACO2) AS A PROGNOSTIC FACTOR IN SEPTIC SHOCK

A. Hernandez1, H. Lopez1, E. Monares1, R. Soriano1, G. Camarena1, J. Franco2

1ABC Medical Center, Critical Care, Mexico, Mexico, 2ABC Medical Center, Head of the
Department of Critical Care Medicine, Mexico, Mexico

INTRODUCTION. Meeting the goals of resuscitation has shown decreased mortality in
septic shock (SC), but still not set an end point to ensure adequate resuscitation. The DCO2
(PvCO2–PaCO2) has been proposed as an option.

OBJECTIVES. Correlates the D CO2 with the prognosis of SC.

METHODS. During 2009, we included patients with a diagnosis of SC in which all
hemodynamic and oxygenation variables required were recorded, we excluded patients who
could not collect the data and those who have orders not to attempt resuscitation. Bivariate
correlation was performed by Pearson. It was determined statistically significant p val-
ues B 0.05. ROC curves were constructed.

RESULTS. A total of 46 patients diagnosed with SC. Gender female 34%, age 62 ± 12
(31–83), APACHE II 23 ± 5 (14–32), days of stay in intensive care 10 ± 5 (7–32), 28-day
mortality 10.8%. Lactate at admission 2.7 ± 1.7 (0.8–9.9), mean arterial pressure 76 ± 12
(50–108), central venous pressure 11 ± 3 (4–17); SvcO2 76 ± 8 (59–89), DCO2 6 ± 2.6
(1–11). The area under the ROC curve (AUR) for DCO2 at admission was 0.954, with a cutoff
of 7.5, with a sensitivity (sen) of 100% and a specificity (sp) of 80% (CI 65%). The DCO2 at
24 h showed an AUR of 0.832, with a cutoff of 6.5 with a sen of 80% and a sp of 80% (CI
95%), with p = 0.05.

CONCLUSIONS. A cutoff value DPCO2 [ 6 mmHg in the first 24 h of SC identifies
patients with poor prognosis and that perhaps could benefit from more aggressive therapy
resuscitation.

ROC curve initial
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THENAR MICRO-OXYGENATION IN SEPTIC SHOCK USING THE NEW DEVICE
INSPECTRA 650: RELATION TO MACRO- AND MICROHEMODYNAMIC AND
OUTCOME

C. Luengo1,2, F. Vallée1, C. Damoisel1, M. Resche-Rigon3, T. Poussant1, S. Kerever1,

D. Payen1

1Lariboisiere Hospital, AP-HP, Paris Diderot University, Anesthesiology and Critical Care
Department, Paris, France, 2University of Chile Clinical Hospital, Intensive Care Unit,
Critical Care Patient Unit, Department of Medicine, Santiago, Chile, 3Saint Louis Hospital,
AP-HP and Paris 7 University, Department of Biostatistic and Medical Informatic, Paris,
France

INTRODUCTION. Among the techniques assessing microperfusion, near infrared spec-
troscopy (NIRS) gained interest. More than baseline StO2 values, the reperfusion slope after a
vascular occlusion test (VOT) was the most discriminating parameter to assess microperfu-
sion abnormalities [1, 2]. The new NIRS device (Model 650) differs from the previous Model
325 in depth of measurement (15 vs. 25 mm) and output data (1 value/2 s vs. 1 value/3.5 s),
which might lead to differences in the information provided.

OBJECTIVES. To verify in septic shock (SS) using model 650 if NIRS parameters, espe-
cially the reperfusion slope, was relating with macro-hemodynamic parameters and outcome
similarly to previous publications.

METHODS. Patients were prospectively included within the first 24 h of SS. SAPS II and
SOFA scores, macro-hemodynamic (mean arterial pressure (MAP), cardiac output (CO),
ScvO2 or SvO2); metabolic (pH, Base Excess and lactate) parameters were collected. Micr-
operfusion data consisted in: NIRS (baseline StO2, occlusion and reperfusion slopes (%/s),
automated software); skin laser Doppler microflow (baseline flow (TPU), peak flow (TPU)
and slope during reperfusion (TPU/s), measured during and after a 3 min VOT. Survivors (S)
and non-survivors (NS) values were compared using non-parametric methods.

RESULTS. Median ± IQR. Fifty-five patients were included having a 29% mortality rate at
day 28. SAPS II [50 (41–59) vs. 61 (58–70), p = 0.003] and SOFA [9 (8–11) vs. 12 (10–14),
p = 0.01] differed between S and NS at day 1. Macro-hemodynamic and metabolic data did
not differ between S and NS, except for lactate [1.92 (1.23–2.52) vs. 4.97 (1.92–11.98),
p = 0.006]. Regarding microperfusion data, baseline StO2 was similar between S and NS,
StO2 reperfusion slope during the first 24 h was lower in NS 0.85 (0.54–1.28) versus S (1.86
(0.90–3.53), p = 0.02. Laser Doppler data did not differ between S and NS. StO2 reperfusion
slope correlated with MAP (rho = 0.22, p = 0.003), pH (rho = 0.36, p \ 0.0001), and
negatively with SAPS II (rho = -0.35, p = 0.009), SOFA (rho = -0.33, p = 0.013), lactate
(rho = -0.22, p = 0.005) and occlusion slope (rho = -0.3, p \ 0.0001), but not with CO.
Using univariate analysis, both SOFA at 24 h and reperfusion slope predicted similarly
outcome over 28 days, with no improvement when they were combined (ROC curve).

CONCLUSIONS. This study shows different values for StO2 measurement with the new
device compared to the previous one. However, the determinants seemed to be equivalent,
except for CO and MAP. Even reperfusion slope did not improve the prediction of SOFA, it
was related to outcome as previously reported. We can conclude that if the number coming
from the 2 machines cannot be pooled, their relations with other parameters are almost the
same in SS than previously published.

REFERENCE(S). Creteur J., et al. Intensive Care Med 2007; Payen D., et al. Critical Care
2009.
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SVO2 DOES NOT PREDICT FLUID RESPONSIVENESS IN CRITICALLY ILL
SEPTIC PATIENTS

D. Velissaris1, C. Pierrakos1, S. Scolletta1, D. De Backer1, J.-L. Vincent1

1Department of ICU, Erasme University Hospital, Brussels, Belgium

INTRODUCTION. Mixed venous oxygen saturation (SvO2) is typically elevated in septic
patients due to hyperdynamic conditions. Whether patients with elevated SvO2 can still be
fluid responsive has not been well defined.

OBJECTIVES. The objective of this study was to test whether SvO2 can predict fluid
responsiveness in these patients.

METHODS. We studied 65 patients who were monitored with a pulmonary artery catheter
for severe sepsis and septic shock. Hemodynamic measurements were obtained before
(baseline values) and after a fluid challenge with colloids or crystalloids. Responders were
defined as those with a[10% increase in cardiac index (CI). No additional interventions were
performed during the test. Student’s t test and linear correlation were used for the statistical
analysis.

RESULTS. Mean patient age was 70 ± 2 years and the mean SOFA score 10 ± 2. Mean
arterial pressure was 71 ± 9 mmHg, cardiac index 3.0 ± 0.8 L/min/m2, pulmonary artery
balloon-occluded pressure 13 ± 3 mmHg, and heart rate 104 ± 19 bpm. Thirty-four patients
(52%) responded to the fluid challenge. Responders and non-responders had similar baseline
SvO2 (67 ± 9 vs. 67 ± 8%, p = 0.98). Baseline SvO2 was[70% in 13 responders (38%) and
in 11 non-responders (35%). There was no correlation between changes in CI (%DCI) and the
baseline SvO2 (Fig. 1).

CONCLUSIONS. Baseline SvO2 levels do not inform about fluid responsiveness in septic
patients. A high SvO2 does not exclude a positive response to fluid challenge.

SvO2 baseline levels in relation to %DCI
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MICROCIRCULATION IN PATIENTS WITH SEPTIC SHOCK: DOES THE
NEUTROPENIA MATTER?

T. Karvunidis1, J. Chvojka1, A. Krouzecky1, J. Radej1, R. Sykora1, D. Lysak2, I. Novak1,

M. Matejovic1

1Charles University Medical School and Teaching Hospital, Medical ICU, 1st Clinic of
Medicine, Plzen, Czech Republic, 2Charles University Medical School and Teaching Hos-
pital, Dept. of Hematology and Oncology, Plzen, Czech Republic

INTRODUCTION. Sepsis is a disorder of microcirculation [1, 2]. Although the pathogenesis
of microvascular dysfunction in sepsis is extremely complex, neutrophil activation and their
interaction with endothelial cells are considered central features of sepsis-induced microcir-
culatory alterations. To our knowledge, however, no study evaluated the microvascular
pattern of septic patients with chemotherapy-induced severe leukocytes depletion.

OBJECTIVES. To assess early microcirculatory response to sepsis in patients with and
without drug-induced neutropenia.

METHODS. Demographic and hemodynamic variables together with sublingual microcir-
culation recording (OPS-SDF videomicroscopy) were collected in four groups of subjects:
septic shock (SS, N = 9), septic shock in neutropenic patients (NSS, N = 8), neutropenia
without inflammation (NEUTR, N = 7) and healthy controls (CRTL, N = 13). Except for
controls, all measurements were repeated after complete resolution of septic shock and/or
neutropenia (TP2). Collected video-files were processed using appropriate software tool and
semi-quantitatively evaluated (functional capillary density, FCD (cm/cm2); mean flow index,
MFI [1]) [3].

RESULTS. Compared to controls, there were statistically significant microcirculatory
alterations within all tested groups of patients (MFI: SS = 2.13, NSS = 1.91, NEU-
TR = 2.13 vs. CTRL = 3.00, p \ 0.05; FCD: SS = 95.64, NSS = 100.77, NEUTR = 92.93
vs. CTRL = 127.43, p \ 0.001). No differences were detected between SS, NSS and NEUTR
groups. Incomplete restoration of microcirculatory perfusion was observed after septic shock
and/or neutropenia resolution.

CONCLUSIONS. Microvascular derangements in sepsis did not differ between non-neu-
tropenic and neutropenic patients. Surprisingly, neutropenia per se without measurable
systemic inflammation was also associated with alterations of the sublingual microcirculation.
Although we cannot exclude the role of residual neutrophils, our data could indicate that
leukocytes are not the only and exclusive modulators of septic microvascular dysfunction. In
addition, the role and mechanisms of microvascular changes associated with chemotherapy-
induced neutropenia warrants further investigation.

REFERENCE(S). (1) Ince C et al. Crit Care 2005; (2) De Backer D et al. Am J Respir Crit
Care Med 2002; (3) De Backer D et al. Crit Care 2007.
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TIME SEQUENCE OF REACTIVE OXYGEN METABOLITES PRODUCTION AND
SOFA SCORE IN CRITICALLY ILL PATIENTS

L. Montini1, P. De Sole2, M. Calabrese3, E. Pacelli1, C. Rossi4, C. Callà2, M. Chiarpotto2,
G. De Pascale1, M. Antonelli1

1Università Cattolica del Sacro Cuore, Intensive Care Unit, Rome, Italy, 2Università Cattolica
del Sacro Cuore, Clinical Biochemistry, Rome, Italy, 3Università Cattolica del Sacro Cuore,
Cardiovascular Disease, Rome, Italy, 4Università Cattolica del Sacro Cuore, Clincal Bio-
chemistry, Rome, Italy

INTRODUCTION. Multiple organ failure is a leading cause of death in critically ill patients.
Improvements in outcome will most rely on our capacity to measure rapidly accessible
biomarkers.

OBJECTIVES. To investigate if the time sequence of Reactive Oxygen Metabolites (ROMs)
production with SOFA score could be prognostic for outcome.

METHODS. The study included 33 critically ill patients (from September to December 2009)
who had ROMs measured (hydroperoxides) during ICU stay, when the diagnostic criteria for
sepsis (observed n = 14), severe sepsis (observed n = 11) and septic shock (observed
n = 68) were present, 4–5 days and 3 weeks after the diagnosis (samples n = 93); on the
same days, the SOFA score was calculated. The plasma ROMs values were assayed by a
Diacron-Italia kit, applied to an automatic instrument (Olimpus AU 640). Statistical analysis
was performed used Mann-Whitney test and the linear regression analysis.

RESULTS. The ROMs values and SOFA score were inversely correlated (r2 = 0.64 for
sepsis; r2 = 0.42 for severe sepsis; r2 = 0.37 for septic shock). The DROMs (the difference
between the first and the last measurement of ROMs levels in each individual patient) was
significantly different between survivors and non-survivors. Clinical characteristics of the
patients are presented in Table 1. Values are presented as median and interquartile rangers. A
p value \0.05 was considered as statistically significant.

CONCLUSIONS. The plasma ROMs values decreased when the critically conditions rapidly
evolved towards organ failures with higher SOFA.

TABLE 1
variable Survivors (n = 16) Non-survivors (n = 17) p-vlaue

Age (years) 62 (47–74) 77 (62–80) 0.007
Gendere, male sex, n (%) 17 (74) 16 (67) 0.95
SAPS II 45 (31–51) 45 (40–53) 0.52
ROMs (u Carr) 345 (228–441) 132 (76–330) 0.001
DROMs -4 (-54; 43) 102 (61–330) 0.008
Length of ICU stay (days) 16 (9–32) 30 (13–49) 0.24
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KINETICS OF ADIPOSE TISSUE GLUCOSE AND LACTATE DURING CRITICAL
SEPSIS

M. Theodorakopoulou1, N. Nikitas2, S.E. Orfanos1, I. Ilias3, D. Vassiliadi4, G. Karkouli1,
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A. Armaganidis1, I. Dimopoulou1

1University Hospital of Athens Greece ‘‘ATTIKON’’, 2nd Department of Critical Care
Medicine, Athens, Greece, 2University of Athens School of Medicine, Alexandra General
Hospital, Athens, Greece, Department of Clinical Therapeutics, Athens, Greece, 3Elena
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INTRODUCTION. It remains currently unclear whether sepsis-related metabolic changes in
blood are mirrored by changes in the dialysate fluid.

OBJECTIVES. The aim of the present study was to evaluate the relative kinetics of blood
and adipose tissue microdialysis (MD)-derived metabolites during critical sepsis.

METHODS. Upon sepsis onset (day 1) a MD catheter was inserted into the subcutaneous
adipose tissue of the upper thigh. Dialysate samples were analyzed for glucose and lactate.
Sampling was performed 6 times per day for a maximum of 6 days. The daily mean values of
MD measurements were calculated for each patient. Arterial blood was analyzed for glucose
and lactate concomitantly with dialysate sampling.

RESULTS. Fifty-four mechanically ventilated septic patients (31 men) with a median age of
69 years (range: 21–92 years) were studied. APACHE II and SOFA score at study entry were
21 (range: 5–32) and 8 (range: 1–16) respectively. The septic syndrome was due to sepsis
(n = 12), severe sepsis (n = 3) or septic shock (n = 39). Sites of infection included the lung
(n = 23, 42%), the gastrointestinal tract (n = 16, 30%), or other (n = 15, 28%). Plasma
glucose was consistently higher than tissue glucose; however, they both followed the same
pattern of evolution, reaching a peak value on day 2(Fig. 1a). Plasma lactate was lower than
MD lactate during the whole observation period, however, they both changed in parallel, with
a peak value on day 1(Fig. 1b).

CONCLUSIONS. Blood and tissue metabolites have similar kinetics during the course of
critical sepsis. Thus, this technique offers accurate chemical monitoring of the interstitial
space in ICU septic patients.

REFERENCE(S). 1. Ungerstedt U: Microdialysis: principles and applications for studies in
animals and man. J Intern Med 1991; 230:365–373.
2. Hotchkiss RS, Karl IE: The pathophysiology and treatment of sepsis. N Engl J Med 2003;

348:138–150.
3. Russel JA: Management of sepsis. N Engl J Med 2006; 355:1699–1713.
4. Dellinger RP, Carlet JM, Masur M, et al: Surviving Sepsis Campaign guidelines for

management of severe sepsis and septic shock. Crit Care Med 2004; 32:858–872.
5. Levy B, Gibot S, Franck P, et al: Relation between muscle Na+ K+ ATPase activity and

raised lactate concentrations in septic shock: A prospective study. Lancet 2005;
365:871–875

6. Bolinder J, Ungerstedt U, Arner P: Long-term continuous glucose monitoring with
microdialysis in ambulatory insulin-dependent diabetic patients. Lancet 1993;
342:1080–1085
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EFFECTS OF SODIUM BICARBONATE INFUSION ON BLOOD LACTATE LEV-
ELS AND ACID-BASE STATUS IN A RAT MODEL OF TRANSIENT OR
SUSTAINED MILD LACTIC ACIDEMIA
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INTRODUCTION. Whether it is worth to correct acidemia by infusion of alkaline solutions
is a matter of discussion. There are a number of evidences against the use of alkalinization
therapy with respect to the benefits of reversing pH and the side effects of sodium bicarbonate
infusion [1]. Nonetheless, as recently shown by means of an on line survey, 67% of critical
care physicians administer base to patients with lactic acidosis, many of which considering
7.2 as a target of pH to start treatment [2].
OBJECTIVES. To investigate the effects of bicarbonate infusion on blood lactate levels and
acid-base status in a rat model of transient or sustained mild lactic acidemia.
METHODS. A total of 58 Sprague Dawley rats (352 ± 7 g) received a primed endovenous
infusion of lactic acid (75 min). If inclusion criteria were met (hemodynamic stability, pH \ 7.3,
lactate[3 mmol/L), animals were randomized to 60 min of: A) sustained lactic acid infusion,
A + B) sustained infusion + sodium bicarbonate, O) transient infusion, B) transient infu-
sion + sodium bicarbonate. In the transient infusion (group O and B), at randomization lactic acid
was replaced with normal saline. Acid-base status and lactate levels were measured over time. In a
number of animals phosphofructokinase (PFK) enzyme’s activity was also measured.
RESULTS. Following lactic acid infusion blood lactate rose (from 1.2 ± 0.07 mmol/L to
5.5 ± 0.23, P \ 0.001), pH (from 7.426 ± 0.005 to 7.227 ± 0.009, P \ 0.001) and strong ion
difference (from 31.92 ± 0.54 mEq/L to 25.27 ± 0.88, P \ 0.001) drop. Bicarbonate infusion
normalized pH during sustained infusion of lactic acid (from 7.22 ± 0.02 to 7.36 ± 0.04 in group
A + B, P \ 0.001) while overshoot to alkalemic values when the infusion was transient (from
7.24 ± 0.01 to 7.53 ± 0.03 in group B, P \ 0.001). Lactate rose during sustained infusion of
lactic acid irrespective of bicarbonate infusion (7.4 ± 1.6 mmol/L vs. 8.0 ± 1.5, group A vs.
group A + B, P = 0.670). It was higher when acid load was interrupted and bicarbonate infused
(2.9 ± 1 mmol/L vs. 1 ± 0.2, group B vs. group O, P \ 0.001). Bicarbonate infusion quadru-
plicated lactate wash-out half life (P \ 0.05) and affected PFK enzyme (P = 0.067), the activity of
which was correlated with blood pH (R2 = 0.475, P = 0.019).
CONCLUSIONS. The effects of bicarbonate infusion differ during sustained or transient
lactic acidemia. Unnecessary use of alkali perturb acid-base status and lactate metabolism
potentially overcoming metabolic adaptive strategies.
REFERENCE(S). 1. Boyd JH, Walley KR. Is there a role for sodium bicarbonatein treting
lactic acidosis from shock? Curr Opin Crit Care. 2008;14:379–83
2. Kraut JA, Kurtz I. Use of base in the treatment of acute severe organic acidosis by

nephrologists and critical care physicians: results of an online survey. Clin Exp Nephrol.
2006;10:111–7
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INTRODUCTION. Strong Ions Gap (SIG) quantifies unmeasured blood anions and it is
calculated by the difference between strong cations and strong anions (all of them, dissociated
in blood plasma). SIG were calculated as follows [1]:
Apparent strong ions difference (SIDa) = (Na+ + K+ + Ca2+ + Mg2+) - (Cl- + lactate)
Effective strong ions difference (SIDe) = 2.46 9 10-8 9 PCO2/10pH + A (A- = protein
anions: Albumin + P)
SIG = SIDa - SIDe
OBJECTIVE. To evaluate the usefulness of SIG calculation in septic shock patients cor-
relating it with well known severity scales.
METHODS. Retrospective, observational study of all patients with septic shock as defined by
the American–European consensus, admitted to the ICU from February 2009 to August 2009.
Demographics, arterial blood gases, albumin, lactate and electrolytes were obtained at
admittance and 24 h later; APACHE and SOFA score, central venous saturation and lactate
were obtained in the same moments and were compared with SIG.
RESULTS. 30 patients with septic shock were included, 15 female (50%) and 15 male, with
mean age of 73 ± 14 (35–95) years, mean blood pressure 49 ± 12 (30–70) mmHg, white
blood cells 14,000 ± 1,200 (13,000–17,000), bands 9 ± 2% (6–13), creatinine 1 ± 0.2
(0.6–1.5). Results are shown in Table 1.

TABLE 1
Admittance 24 h p value

pH 7.3 ± 0.04 (7.28–7.43) 7.38 ± 0.02 (7.33–7.45) \0.0001

PaCO2 34.9 ± 4 (25–42) 36 ± 2 (36–40) NS

HCO3 18 ± 2.7 (12–24) 22 ± 1.3 (19–25) \0.001

Bases -3.9 ± 3.6 (-11 to -2) 5 ± 1.4 (-2 to -3) \0.001

Anion Gap 20 ± 3.9 (13–29) 12 ± 1.6 (10–16) \0.001

Lactate 2.8 ± 1.5 (0.7–6) 1.3 ± 0.5 (0.5–2.3) \0.001

SIG 30 ± 2.6 (25–35) 23 ± 2 (20–27) \0.001

SVO2 64 ± 7.8 (50–86) 73 ± 4.2 (69–85) \0.001

APACHE 22 ± 2 (17–27) 17 ± 1 (14–20) \0.001

SOFA 9.4 ± 1.1 (8–13) 7.8 ± 0.6 (7–9) \0.001

Expected values (APACHE, SOFA, SvO2, lactate, acidosis) improved 24 h later after rean-
imation as well as SIG (p \ 0.001). Best correlation of SIG was with APACHE at admittance
(r = 0.89) and 24 h later (r = 0.75). Figure 1.

Figure 1
CONCLUSIONS. Calculation of SIG is as useful as APACHE, SOFA, SvO2 and lactate in
septic patients. Prospective studies to determine if it can predict mortality should be done.
REFERENCES 1. LJ Kaplan, JA Kellum: Comparison of acid base models for prediction of
hospital mortality following trauma. SHOCK 2008;15:1–6
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INTRODUCTION. Sepsis is an infection-initiated, inflammation-induced syndrome result-
ing from a complex interaction between host and infectious agents (Angus et al. 2001). The
up-regulation of HSP expression and increased HSP levels inside cells was observed to exert
protective effects against a variety of cellular stressors such as hypoxia, excess oxygen
radicals, endotoxin, infections, and fever (Tang et al. 2007).

OBJECTIVES. To evaluate the relationship between serum HSP70 immunocontent and
oxidant status in sepsis and establish a correlation with clinical outcome.

METHODS. Fifteen patients admitted to a general intensive care unit (ICU) with severe sepsis
were included in the study. Up to a maximum of 12 h after sepsis diagnosis serum was collected for
determination of HSP70 immunocontent by western blot and evaluation of oxidative parameters
(TRAP, TBARS and carbonyl levels). For animal studies, male Wistar adult rats were subjected to
animal model of sepsis (cecal ligation and puncture, CLP) or sham-operated. Immediately and
12 h after, all groups received volemic resuscitation, and the animals were divided in Sham or CLP
(6 h, 12 h, 24 h and 48 h). Bronchoalveolar fluid (BALF) and serum were collected from animals.
The results are expressed as means ± SE and statistical significance was assigned to P \ 0.05.

RESULTS. HSP70 levels were increased in BALF and serum of rats subjected to CLP in a time-
dependent manner; serum of sepsis patients also presented enhanced HSP70 levels. TRAP analysis of the
serum indicated that sepsis patients were sub-grouped patients presenting a more pro-oxidant state (TRAP
values at 140% of control), or a general antioxidant state (TRAP values at 10% of control). TBARS and
carbonyl levels of the septic pro-oxidant group were significantly increased in relation to control and septic
antioxidantpatients. Besides, serumHSP70levelsweresignificantlyenhancedonly inpro-oxidantpatients,
the antioxidant septic patients had no difference in relation to control. Analysis of serum HSP70 levels in
septic patients according survival outcome also indicated that HSP70 increase was correlated to mortality.

CONCLUSIONS. Serum HSP70 levels are modulated according to the oxidant status and
increased serum HSP70 is associated to mortality in sepsis, while markers of oxidant damage
in showed variable degrees of association to sepsis outcome.

REFERENCE(S). Angus DC, Linde-Zwirble WT, Lidicker J, et al. Epidemiology of severe
sepsis in the United States: analysis of incidence, outcome, and associated costs of care. Crit
Care Med 2001; 29(7):1303–1310. Tang D, Kang R, Xiao W, et al. The anti-inflammatory
effects of heat shock protein 72 involve inhibition of high-mobility-group box 1 release and
proinflammatory function in macrophages. J Immunol 2007;179(2):1236–1244.
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SUPPRESSED NEUROPEPTIDE LEVELS AND ASSOCIATION WITH DISEASE
SEVERITY AND PAIN LEVELS IN PATIENTS WITH MULTIPLE ORGAN
DYSFUNCTION SYNDROME (MODS)
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I. Pateli1, A. Karabinis2, E. Papathanassoglou5

1National and Kapodistrian University of Athens, Faculty of Nursing, Athens, Greece,
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INTRODUCTION. Critically ill patients experience high levels of stress. The pathophysi-
ologic sequelae of stress in patients with MODS and cellular effects of stress neuropeptides
have not been studied.
OBJECTIVES.
To explore:
(a) stress neuropeptides (ACTH, cortisol, prolactin, neuropeptide Y (NPY) and substance P

(SP)) in critically ill subjects and controls,
(b) potential association between levels of stress neuropeptides, disease severity and pain.

METHODS. A prospective correlational study, with repeated measurements and cross-sectional
comparisons. Fifty-three critically ill patients with diverse primary diagnoses and 53-age and
gender-matched healthy controls were studied for 8 days. Serum neuropeptides were quantified by
ELISA (NPY, SP) and chemiluminescence immunoassays (ACTH, cortisol, prolactin). Pain levels
were assessed by Payen and Puntillo scales. Clinical severity was quantified by Multiorgan Failure
Scoring System (MOF) and the Multiple Organ Dysfunction Score (MODS).
RESULTS. We observed:
(a) statistically significant differences between critically ill and control subjects in regard

with cortisol (p \ 0.0001), NPY (p \ 0.0001) and SP (p \ 0.05) levels throughout the
study. Specifically, cortisol levels were higher and NPY and SP levels were lower in
patients compared to controls,

(b) significant bivariate associations between stress neuropeptides (p \ 0.04),
(c) statistically significant associations between ACTH and pain intensity levels assessed by

Payen (r = 0.391, p = 0.018) and Puntillo (r = 0.509, p = 0.002) scales. There was
also a constant but not statistically significant (p = 0.1) trend for lower SP levels in
patients receiving opioids than in controls. Moreover, NPY levels were significantly
lower in patients receiving analgesia (p = 0.042),

(d) lower ACTH and cortisol levels in survivors (p \ 0.05)
(e) at the day of least severity, a significant association between SP levels and MOF was

observed (r = 0.29, p \ 0.05).

CONCLUSIONS. (a) Despite the fact that NPY and SP are stress neuropeptides, their levels
appear to be decreased in MODS patients. It is worth-exploring whether critical illness may
be a state of suppressed activity of some neuropeptides,
(b) the observed association between stress neuropeptide levels and survival in critical

illness needs to be explore further,
(c) bedside measurement of selected neuropeptides in the future may provide an estimation

of pain in uncommunicative patients.

Hence, the study of stress neuropeptides may provide new insight for the management of the
critically ill.

REFERENCE(S).1. Van den Berghe G. Dynamic neuroendocrine responses to critical ill-
ness. Frontiers in Neuroendocrinology, 23(4):370–391, 2002,
2. Papathanassoglou ED, Bozas E, Giannakopoulou MD. Multiple organ dysfunction syn-

drome pathogenesis and care: a complex systems’ theory perspective. Nursing in Critical
Care, 13(5):249–259, 2008
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DECREASED PARAOXONASE ACTIVITY AND INCREASED LIPID PEROXIDA-
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INTRODUCTION. Paraoxonase 1 is thought to play a role in preventing lipid oxidation and
thus limiting production of proinflammatory mediators. Systemic inflammatory response
increases oxidative stress.

OBJECTIVES. The objective of this study was to compare septic and non-septic inflam-
matory process in critically ill patients with respect to paraoxonase 1 activity, lipid profile and
lipid peroxidation markers.

METHODS. Analyzed were serum paraoxonase 1 activity, lipid profile, oxidized low density
lipoproteins and conjugated dienes in critically patients with sepsis n = 30), age/sex/AP-
ACHEII matched critically ill controls with non-septic SIRS (n = 15) and age/sex matched
outpatient controls without inflammation (n = 30).

RESULTS. The activity of PON 1 was lower in septic patients (96.7 ± 47.4 U/ml) as well as
in patients with non-septic SIRS (107.8 ± 39.8 U/ml) compared to healthy controls
(158 ± 40.5 U/ml). The decrease in paraoxonase 1 activity, high density lipoprotein cho-
lesterol and apolipoprotein A-1 concentrations was closely followed by the counter increase
of serum amyloid A in both groups of patients. There was no difference in paraoxonase 1
activity between septic and non-septic critically ill patients. The concentration oxidized low
density lipoproteins and conjugated dienes as markers of lipid peroxidation, were raised in
both septic and non-septic SIRS critically ill patients as compared with healthy controls.
However there was no difference between both critically ill patient groups.

CONCLUSIONS. The decreased activity of paraoxonase 1 in negative correlation with lipid
peroxidation markers offers a potentially useful nonspecific marker of inflammation in crit-
ically ill patients.

GRANT ACKNOWLEDGMENT. This study was supported by a research grant from the
Czech Ministry of Health (Project No. IGANR/8943-4).

Sepsis: Novel biomarkers: 1374–1386
1374
DIFFERENCES IN ENDOGENOUS VASOPRESSIN LEVELS BETWEEN SEPTIC
SHOCK PATIENTS WITH OR WITHOUT HYDROCORTISONE THERAPY

S. Jochberger1, M.W. Dünser2

1Klinikum Rechts der Isar, Technical University of Munich, Munich, Germany, 2Inselspital
Bern, Bern, Switzerland

INTRODUCTION. Recent evidence indicates that combined hydrocortisone and arginine
vasopressin (AVP) therapy in septic shock increases AVP plasma levels [1, 2] and may
improve survival [2]. The mechanism of hydrocortisone-induced increases in AVP plasma
levels remains unknown but could include enhanced release of endogenous AVP and/or
decreased AVP clearance.

METHODS. This is a post hoc analysis of a prospective study performed in a surgical
intensive care unit (ICU) from November 2005 to November 2006. Within 36 h after ICU
admission, endogenous AVP plasma levels were measured in sepsis patients during the need
for vasopressor support at 24 hourly intervals during 7 days. Patients\19 years, with central
nervous system injury, known pathology of the AVP system, treatment with exogenous AVP
before or during the study period or who refused written informed consent were excluded.
Demographic and clinical data as well as the use of hydrocortisone therapy (200–300 mg/day)
were documented. A Mann Whitney U test and multivariate linear regression model were
used for statistical analysis.

RESULTS. Forty-five sepsis patients [median age, 62 (IQR, 47–37) years; admission SAPS
II, 45 (33–53) pts; severest Multiple Organ Dysfunction Syndrome Score, 9 (8–10) pts; ICU-
mortality, 15.6%] required vasopressor support despite adequate fluid resuscitation at ICU
admission or at some time point afterwards and were included into the present analysis.
Twenty-three (51.1%) patients received hydrocortisone and no patient an exogenous AVP
infusion. During the observation period, endogenous AVP plasma levels did not differ
between septic shock patients treated with or without hydrocortisone [4.2 (2.2–6.2) vs. 4.3
(2.7–6.1) pmol/L] both in a bivariate (p = 0.43) and a linear regression model adjusted for
differences in disease severity (assessed by admission SAPS II) (p = 0.38).

CONCLUSION. No difference in endogenous AVP plasma levels was observed between
septic shock patients treated with or without hydrocortisone in this analysis. Our results
suggest that an increase in AVP plasma levels during concomitant hydrocortisone and AVP
therapy in septic shock [1, 2] results from other mechanisms than a hydrocortisone-induced
increase in endogenous AVP plasma levels.

REFERENCES.1. Russell JA, Walley KR, Gordon AC, et al. Interaction of vasopressin
infusion, corticosteroid treatment, and mortality of septic shock. Crit Care Med. 2009
Mar;37(3):811–8.
2. Torgersen C, Dünser MW, Wenzel V, et al. Comparing two different arginine vasopressin

doses in advanced vasodilatory shock: a randomized, controlled, open-label trial.
Intensive Care Med. 2009 Sep 15.
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NOCICEPTIN MRNA EXPRESSION BY NEUTROPHILS IS DOWN-REGULATED
DURING CARDIAC SURGERY WITH CARDIOPULMONARY BYPASS

A. Serrano-Gomez1, B. Hunt1, J. McDonald1, J.P. Thompson1, D.G. Lambert1

1University of Leicester, Division of Anaesthesia, Leicester, UK

INTRODUCTION. Nociceptin/Orphanin FQ (N/OFQ) is an endogenous peptide associated
with the inflammatory response; the mRNA for its precursor prepro-nociceptin (ppN/OFQ)
has been identified in quantitative polymerase chain reaction (qPCR) studies in lymphocytes,
monocytes and neutrophils [1, 2]. In vitro nociceptin acts as a pro-inflammatory agent,
increasing chemotaxis and lymphocyte proliferation [3, 4]. In vivo it increases leucocyte
activity and macromolecular leak in rat mesenteric vessels [5] and increases mortality in a rat
model of sepsis [6]. Its role in human sepsis/inflammation is unknown.

OBJECTIVES. To analyse the mRNA expression of N/OFQ (by analysing its precursor ppN/
OFQ) by neutrophils during cardiopulmonary bypass (CPB), as a model of the systemic
inflammatory response.

METHODS. With ethics committee approval and patient consent we recruited 40 patients
undergoing cardiac surgery (coronary artery bypass grafting and/or valve surgery) with CPB
under standard general anaesthesia. Three blood samples were taken: at induction of anaes-
thesia, at 3 and 18–24 h post-CPB. Neutrophils were isolated, mRNA extracted, DNA cleaned
and reverse transcribed. ppN/OFQ and GAPDH (Glyceraldehyde 3-phosphate dehydrogenase;
used as a housekeeper gene) mRNA was measured by reverse transcriptase-qPCR.

RESULTS. We present the results for 34 patients (24 males, 10 females). Data from 6
patients could not be analysed as ppN/OFQ mRNA was undetermined on RT qPCR of the first
sample. The median (IQR) age was 71 (61–76) years, CPB time 89 (80–117) min, aortic cross
clamp time 55 (42–70) min and core temperature during CPB 32 (30–32)8C.

PPN/OFQ MRNA DCT
Induction 3 h post-CPB 18–24 h post-CPB

ppN/OFQ mRNA 13.4 (12.3–14.7) 18.3 (16.6–20.3)* 16.9 (15–19.4)*

Median (IQR) ppN/OFQ mRNA concentrations expressed as DCt (difference between ppN/
OFQ and GAPDH Cycle threshold Ct,). *p \ 0.05 compared to induction (by Friedman
ANOVA and Dunn’s multiple comparison test).

There was an increase in DCt (where one cycle is a doubling of start material), indicating a
96.6% reduction in the expression of mRNA 3 h after onset of CPB.

CONCLUSIONS. During cardiopulmonary bypass there was a significant reduction in ppN/
OFQ expression by neutrophils 3 h after CPB, which persisted at 18–24 h after CPB.

REFERENCES. 1. Fiset ME, et al. Biochemistry 2003;42(35):10498–505
2. Williams JP, et al. Anesth Analg 2008;106(3):865–6
3. Serhan CN, et al. J Immunol 2001;166(6):3650–4
4. Waits PS, et al. J Neuroimmunol 2004:149(1–2):110–20
5. Brookes ZL, et al. Am J Physiol Heart Circ Physiol 2007;293(5):2977–85
6. Carvalho D, et al. Intensive Care Med 2008;34(12):2284–90
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SECRETONEURIN AS A PREDICTIVE MARKER FOR HYPOXIC BRAIN INJURY
AFTER CARDIOPULMONARY RESUSCITATION
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INTRODUCTION. The early and precise evaluation of neurological outcome and prognosis
of patients after successful cardiopulmonary resuscitation (CPR) is of great importance to
determine further therapeutical strategies. Several markers such as serum levels of protein S-
100B and neuron-specific enolase (NSE) have already been investigated for their reliability as
early predictive markers, but results still remain controversial.

Secretoneurin (SN), a neuropeptide, is specifically expressed in endocrine, neuroendocrine
and neuronal tissues but can also be induced by hypoxia in non-endocrine tissues like skeletal
muscle cells. SN can also promote neurogenesis. It acts directly on neurons after hypoxia and
is elevated in the serum of human stroke patients.

OBJECTIVES. In our study we aimed to evaluate secretoneurin as a new predictive marker
for hypoxic brain injury after CPR.

METHODS. We performed a prospective study on all consecutive patients admitted to our
intensive care unit after successful CPR. Patients with an observed event and ventricular
tachycardia/fibrillation as first monitored rhythm underwent mild therapeutic hypothermia
(MTH) using an intravascular cooling device targeting at a temperature of 33�C for 24 h. NSE
and serum SN concentrations were measured daily up to 10 days using a radioimmunoassay
(RIA). Neurological outcome was determined according to the Glasgow Outcome Scale
(GOS) at ICU discharge.

RESULTS. 38 patients were enrolled in our study (29 men, 9 women) with a mean age of
62.16 ± 13.13 years. 15 of 38 (40%) patients were treated with MTH, 14 patients had good
outcome (GOS 4 + 5) and 24 bad outcome (GOS 1 + 2 + 3).The mean SN levels of all
patients were elevated compared to normal values (reference value: 20–22 [fmol/ml]). An
about twofold increase above normal was observed on ICU admission (54.31 ± 23.87),
returning to normal values within the following days (day 1: 37.41 ± 20.90 and day 2:
32.47 ± 25.14). When comparing patients with good outcome to those with bad outcome, we
could detect a significant difference between SN levels at day 0 and day 1 (42.72 ± 16.99 vs.
67.55 ± 24.67; p = 0.048 and 26.72 ± 9.12 vs. 46.57 ± 23.95; p = 0.012). Furthermore,
SN levels on day 0 and 1 significantly correlated with bad outcome. NSE levels were also
elevated in our population over the first 5 days with a peak on day 2 (100.84 ± 162.14 lg/l).
Patients with bad outcome had significantly higher NSE levels than patients with good out-
come (day 0: 38.11 ± 15.21 vs. 20.74 ± 5.59; p = 0.0001 and day 3: 80.58 ± 43.7624 vs.
17 ± 13.15; p = 0.010).

CONCLUSIONS. Secretoneurin seems to be a promising new marker for the early prediction
of hypoxic brain injury after CPR.
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SHORT-TERM EFFECTS OF INTRAVENOUS IMMUNOGLOBULIN ON
CHANGES IN THE LEVELS OF CYTOKINES AND HMGB1 IN PATIENTS WITH
SEPSIS

S. Uegaki1, M. Hayakawa1, S. Gando1

1Hokkaido University Hospital, Sapporo, Japan

INTRODUCTION. Previous reports have indicated that intravenous immunoglobulin
preparation (IVIG) reduces some types of inflammatory cytokines.

OBJECTIVES. In the present study, we studied the short-term and direct effects of IVIG
with sepsis.

METHODS. 16 patients was investigated. Following the administration of 5 g of IVIG for
1 h, we took blood samples immediately following IVIG treatment and at 1 h after IVIG
treatment. Blood samples taken at 1 h and just prior to IVIG administration were used as
controls.

RESULTS. While there was no difference between 1 h before and just prior to IVIG treat-
ment, statistically significant decreases were observed in the levels of IL-6 after the
administration of IVIG. No significant changes were observed in the levels of tumor necrosis
factor-a and high mobility group box-1.

Changes in serum TNFa, IL-6, HMGB1

CONCLUSIONS.

We confirmed the results of previous animal studies. While we reported that the adminis-
tration of IVIG directly reduces the levels of IL-6 in patients with sepsis, a further prospective
study of the ant-cytokine effects following IVIG treatment will be conducted in the near
future.

REFERENCE(S).1. Asakura H, Takahashi Y, Kubo A, et al. Immunoglobulin preparations
attenuate organ dysfunction and hemostatic abnormality by suppressing the production of
cytokines in lipopolysaccharide-induced disseminated intravascular coagulation in rats. Crit
Care Med. 2006; 34: 2421–5.

2. Hagiwara S, Iwasaka H, Hasegawa A, Asai N, et al. High-dose intravenous immuno-
globulin G improves systemic inflammation in a rat model of CLP-induced sepsis.
Intensive Care Med. 2008; 34:1812–9.
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TIME COURSE OF PLASMA NUCLEOSOME LEVELS IN SEPSIS

Q. Chen1, Y. Jin1, X. Liu1, B. Cheng1, X. Fang1

1First Affiliated Hospital, Zhejiang University, Anesthesiology, Hangzhou, China

INTRODUCTION. Nucleosome, complexes of DNA and histone proteins, are released from
dying and stressed cells into the blood circulation. Recent studies have shown that DNA and
histone proteins may play an important role in the pathogenesis of sepsis. Little is known
about the time course of circulating levels of nucleosome in septic patients.

OBJECTIVES. To investigate the levels of nucleosome in septic patients and to determine
whether nucleosome could serve as a biomarker for sepsis.

METHODS. Sixty-four consecutive patients who were newly admitted in surgical intensive
care unit at two university hospitals were enrolled in this study. Whole blood samples were
drawn within 12 h of admission and on the third, fifth and seventh days. A last blood sample
was drawn after recovery at ICU discharge in survivors or at imminent death in the cases of
non-survivors. Plasma levels of nucleosome as well as cytokines IL-6 and IL-10 were
detected by means of enzyme linked immunosorbent assay.

RESULTS. Fifty patients were diagnosed as sepsis and the other fourteen patients were
classified as controls. Plasma levels of nucleosome were significantly higher in septic patients
than in controls (two-way ANOVA, p \ 0.05), while the levels of IL-6 and IL-10 were
comparable between septic patients and controls. The septic patients presented the highest
levels of nucleosome on the admission day, which was significantly different from the
admission levels of nucleosome in controls (4.16 ± 3.48 vs. 1.61 ± 1.36, p \ 0.05). The
plasma levels of nucleosome between survivors and nonsurvivors showed no statistical
significance.

CONCLUSIONS. Plasma levels of nucleosome may serve as a valuable biomarker for sepsis.

REFERENCE(S). 1. Zeerleder S, et al. Elevated nucleosome levels in systemic inflammation
and sepsis. Crit Care Med 2003;31:1947–1951.

2. Xu J, et al. Extracellular histones are major mediators of death in sepsis. Nat Med
2009;15:1318–1321.
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TIME COURSE OF ENDOGENOUS NITRIC OXIDE INHIBITORS IN HUMAN
SEVERE SEPSIS
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INTRODUCTION. Asymmetric and Symmetric dimethylarginines (ADMA, SDMA) are
protein-breakdown markers; both compete with arginine for cellular transport and are
excreted in urine. Moreover, ADMA is a non-selective inhibitor of nitric-oxide (NO) syn-
thase, metabolized by a specific hydrolase whose activity in stress remains controversial.
While ADMA increase is associated with adverse events, little is known about SDMA.

OBJECTIVES. We investigated plasma ADMA and SDMA levels during ICU stay to reveal
the time-course of endogenous NO-inhibition during sepsis.

METHODS. Post-hoc analysis from a prospective RCT conducted in 3 ICUs, to study patho-
physiological pathways of sepsis. ADMA, SDMA, their ratio (marker of ADMA catabolism),
arginine, Interleukin-6(IL-6), Tumor-Necrosis-Factor-a (TNF-a), C-Reactive-Protein(CRP) on
day 1, 3, 6, 9, 12 and at discharge in 72 consecutive severely-septic patients were measured.

RESULTS. Fasting basal glycaemia, creatinine, IL-6, TNF-a, CRP, ADMA, SDMA were
higher than normal, ADMA/SDMA ratio was halved, arginine was low. ADMA was related to
total SOFA and arginine, inversely related to IL-6 and CRP; SDMA was related to SAPS II,
SOFA, blood urea, creatinine, arginine. ADMA/SDMA ratio was inversely related to IL-6.

In 58 ICU-survivors, creatinine, IL-6, CRP decreased over time; ADMA increased, SDMA
remained stable, ADMA/SDMA ratio increased. In 14 non-survivors, creatinine, IL-6, TNF-a,
CRP and ADMA were stable, SDMA increased, ADMA/SDMA ratio remained low. In both
groups last ICU day confirms data trends. SDMA but not ADMA was associated to ICU-mortality.

In Figure: time course of ADMA and SDMA blood levels (mean ± standard error) during
ICU stay and the last ICU day (Last); the dotted line represents the upper reference range.

Time course of ADMA and SDMA levels

CONCLUSIONS. ADMA catabolism seems to be activated during the full-blown septic
phase; its increase in the advanced septic phase in surviving patients may suggest an
endogenous inhibition of NO synthesis. In severe sepsis SDMA, but not ADMA, appears to be
a marker of alterations in vital functions and mortality.

GRANT ACKNOWLEDGMENT. The study was supported in part by funds of the Italian
Ministry of University.
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INTRODUCTION. High Mobility Group Box protein 1 (HMGB-1) is a cytokine that can
mediate inflammatory response in different conditions included rheumatoid arthritis, infec-
tions, sepsis and septic shock. HMGB-1 released by activated macrophages/monocytes acts as
a late mediator of sepsis. Studies have shown that serum HMGB-1 concentrations were
elevated in patients with severe sepsis.

OBJECTIVES. In the present study, we evaluated the role of the HMGB-1 levels at the time
of admission at the Intensive Care Unit (ICU) as predictor of outcome in patients with sepsis
and septic shock.

METHODS. Forty-four Patients admitted to the ICU with sepsis and septic shock was
recruited. Serum samples were obtained at the time of admission for the determination of
HMGB-1 levels. The results were correlated with the origin of sepsis, severity, organ dys-
function, requirements of mechanical ventilation and vasoactives, days at the ICU, co-
morbidities and mortality at the ICU and 28 days after admission.

RESULTS. Twenty-six patients were male (68.2 vs. 31.8%). Septic shock was present in 28
patients (63.6%). The mortality rate at the ICU was 31.8% (n = 14) and 38.6% (n = 17) at
day 28th. HMGB-1 levels were 34.7 ng/mL ± 39.02 (1.34–230.2 ng/mL). HMGB-1 levels
were significantly higher in non-survivors at the ICU than in survivors (56.81 ng/mL ± 58.69
vs. 24.38 ± 19.18, p \ 0.05). Higher levels of HMGB-1 in serum at the admission were
correlated with a higher mortality rate in the ICU (p \ 0.05) but not at day 28th (p = 0.07).
These levels were not correlated with days at the ICU, requirements of vasoactives,
mechanical ventilation, and APACHE score.

CONCLUSIONS. The determination of HMGB-1 levels at admission at the ICU in patients
with sepsis and septic shock is a good predictor of worse outcome and lethality.

REFERENCE(S). 1. Angus DC, Yang L, Kong L, et al. Circulating high-mobility group box
1 (HMGB1) concentrations are elevated in both uncomplicated pneumonia and pneumonia
with severe sepsis. Crit Care Med 2007; 35: 1061–1067
2. Karlsson S, Pettilä V, Tenhunen J, et al. HMGB1 as a predictor of organ dysfunction and

outcome in patients with severe sepsis. Intensive Care Med 2008; 34: 1046–1053
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INTRODUCTION. Sepsis represents a complex clinical syndrome of significant morbidity
and mortality. Patients with sepsis often demonstrate severely impaired immune responses.
Recently, diminished numbers of dendritic cells (DCs) were reported in patients with septic
shock. Early low DCs counts may be correlated to disease severity and could predict fatal
outcome. However, little is known about DC number in other shock than septic.
OBJECTIVES. To evaluate and compare the circulating DCs number in patients with severe
sepsis, septic or cardiogenic shock.
METHODS. In a prospective multicentric study (3 ICU), consecutive immunocompetent patients with
severe sepsis (SS), septic shock, cardiogenic shockwere included. PeripheralbloodDCcounts, measured
by flow cytometry, were evaluated and compared between the three populations at admission and 24 h
later. Correlation to disease severity evaluated by clinical scores and day 28 mortality was studied.
RESULTS. 100 patients were included (age 61 ± 14 years, 56 male, SOFA D0 10.5 ± 3.9,
SAPS II 61 ± 18): 49 septic shock, 16 severe sepsis and 22 cardiogenic shock. Mortality at D28
was respectively 43, 14 and 59%. 13 patients presented a sepsis associated to cardiogenic shock.
At baseline and at day 1, a dramatic diminution in the numbers of total DCs either myeloid
(MDCs) or plasmacytoid (PDCs), was observed in sepsis (severe sepsis or septic shock) com-
pared to cardiogenic shock patients. No difference was seen between severe sepsis and septic
shock patients (Fig. 1). We did not observe any correlation between the number of total DCs at
admission or at day 1 and severity of illness scores (SAPS II, SOFA and LOD score).The number
of DCs is not different between non-survivors and survivors at day 28 in septic shock (Fig. 2).

Fig. 1

Fig. 2

CONCLUSIONS. DC reduced number is a valuable marker of severe sepsis in shock and is not
affected by hemodynamic changes. It could not be used as a prognostic marker in severe septic patients.
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PRELIMINARY RESULTS FROM A PROSPECTIVE STUDY ASSESSING THE
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GLOBAL TESTS OF CLOT-FORMATION USING THROMBOELASTOGRAPHY IN
PATIENTS WITH FULMINANT HEPATIC FAILURE
V. Vemala1, M. Garcovich1, G. Wright1, A. Riddell2, B. Agarwal3, A. Davenport4, S. Shaw3,
S. Mallett3, A. Burroughs1

1Royal Free Hospital, Sheila Sherlock Liver Centre, London, UK, 2Royal Free Hospital,
Department of Haemophilia, London, UK, 3Royal Free Hospital, Intensive Care and Ana-
esthetics, London, UK, 4Royal Free Hospital, Nephrology, London, UK
BACKGROUND. The routine use of International normalized ratio (INR) to establish the coag-
ulation status in patients with fulminant hepatic failure (FHF) may be misleading. Anecdotally, FHF
patients, despite a significantly deranged INR, may display a normal or even hypercoagulable state,
as recently shown, albeit in an extracorporeal setting, with frequently clotted circuits, despite raised
PT, in FHF patients requiring renal replacement therapy [1].
AIM. Toassess ifstandardlaboratorycoagulationtests trulyreflect thecoagulationstateofpatientswithFHF.
METHODS. We prospectively studied coagulation, demographic, survival and outcome
measures of FHF patients (defined by de-novo liver failure, coagulopathy-INR [1.5, and
encephalopathy) admitted to the Royal Free Hospital liver and/or intensive care unit(s) (ICU), a
tertiary referral centre in liver diseases and transplantation, between November 2009 to April
2010. Samples were analysed 0 and 48 h post-admission, for standard clotting tests (INR, PT,
APTT, Fibrinogen and Platelets) and TEG (native, heparinase, functional fibrinogen).
RESULTS. We present the standard clotting tests and TEG results from 10 (of a required 20)
patients currently enrolled, demonstrating variable degrees of encephalopathy and coagulopathy.
6/10 had paracetamol or other drug-induced FHF and the remaining 4 (2 each) being seronegative
and ischaemic in aetiology. 3/10 proceeded to transplantation while 2/10 died (1 post-trans-
plantation). The (mean ± SD) standard clotting results within our FHF patients were indicative
of a marked hypocoagulable state, with a raised INR (3.88 ± 2.81), PT (46.72 ± 35.07), APTT
(40.76 ± 14.94) and fibrinogen (1.99 ± 0.73). In contrast, TEG was suggestive of a hypoco-
agulable state in only 2/10 patients, one of which was hypercoagulable. R-time, usually reflecting
clotting time, when plotted against INR exhibited wide scatter (r2 = 0.0566).
CONCLUSION. In FHF, coagulation abnormalities are extremely heterogeneous and not
fully reflected by standard laboratory tests. TEG, in conjunction with standard tests of
coagulation may provide better understanding of individual patient’s coagulation status.
REFERENCE. 1. Agarwal B et al. Continuous renal replacement therapy in patients with
liver disease; is circuit-life different? J Hepatol 2009; 51(3):504–9.
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MONOCYTE CD40 EXPRESSION IN SEPTIC PATIENTS

S. Kokkoris1, V. Kapsimali2, K. Psarra2, P. Nikolopoulos1, M. Pratikaki1, C. Papasteriadi2,

S. Nanas1, C. Routsi1

1University of Athens, 1st Department of Critical Care, Athens, Greece, 2Evangelismos
Hospital, Department of Immunology and Histocompatibility, Athens, Greece

INTRODUCTION. Recent experimental and clinical data (1, 2) support the hypothesis that
costimulatory molecules, such as CD40, play an essential role in the innate immune response
during sepsis. Expression of CD40 on the surface of monocytes could represent an important
pathway in the modulation of the production of several key inflammatory mediators.

OBJECTIVES. To investigate whether the expression of CD40 molecule on the surface of
plasma monocytes differs among the various stages of sepsis.

METHODS. A total of 32 participants (12 ICU patients with sepsis, 14 ICU patients with
septic shock and 6 healthy controls) were included in the study (male patients 73.1%, mean
age 46.6 ± 16.8 years). Inclusion criteria: ICU patients on mechanical ventilation with first
episode of sepsis or septic shock during current hospitalization. Exclusion criteria: immu-
nosuppression, neoplasia, autoimmune disease, cardiovascular disease. Age, gender and
comorbid conditions were recorded. A blood sample for quantification of CD40 expression
was obtained at the time of enrollment (day 1), and on the fifth day after the onset of sepsis;
measurement was made on the same day. CD40 expression on the surface of plasma
monocytes (on days 1 and 5) was assessed by flow cytometric analysis. Statistical analysis:
Kruskal-Wallis test to identify difference of CD40 expression among the 3 groups was
performed. Post-hoc analysis was made by Mann–Whitney U test between independent
groups, using Bonferroni correction for multiple comparisons. ROC curve analysis was used
to determine the accuracy of CD40 in identifying patients with sepsis or septic shock.

RESULTS. Patients with sepsis had significantly higher levels of CD40 (day 1) compared
with healthy controls subjects (0.86 ± 0.41 vs. 0.34 ± 0.07, p B 0.006). On the contrary,
patients with septic shock did not show any significant difference compared with controls.
A ROC curve analysis for CD40 (day 1) (AUC = 0.72, p B 0.05), revealed that a cut-off
value of 0.53 could predict patients with sepsis with a sensitivity of 91% and a specificity of
57%.

CONCLUSIONS. Upregulation of CD40 expression may reflect a protective phenomenon
during sepsis. On the contrary, low CD40 expression could represent impaired immune
function associated with more severe disease.

REFERENCE(S). 1. Am J Resp Crit Care Med 2008; 177:301
2. Shock 2003; 19: 24
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GASTRIC EMPTYING IN THE SEPTIC SHOCK PATIENT WITH
NOREPINEPHRINE

U. Widodo1

1Department of Anesthesiology and Reanimation, FK UGM, Yogyakarta, Indonesia

INTRODUCTION. In order to increase the cardiac output in the septic shock patients,
according to surviving sepsis campaign team, norepinephrine (NE) or dopamine adminis-
tration was recommended. The both agents increase the sympathetic tone which antagonize
against parasympathetic activity used for gastrointestinal motility (involved gastric empty-
ing). Then, it is raised a question whether NE delayed the gastric emptying or not.

OBJECTIVES. This study was aimed to evaluate the gastric emptying in the septic shock
patients with norepinephrine.

METHODS. A prospective observational study involved 54 adult septic shock patients, who
received NE continuously in ICU Sardjito General Hospital (Yogyakarta, Indonesia). Patients
with any head pathologies (trauma, surgical procedures for tumor or bleeding), any gastro-
intestinal or abdominal pathologies (diarrhea, trauma, surgical procedures for cancer,
peritonitis, ileus etc.), and administrations of metochlopramide or alinamin were excluded.
Nutrition fluids (100 ml) was given passively via nasogastric tube, then after 60 min the tube
was aspirated. The volumes of aspirates were recorded in % as a gastric residue. Once
measurement was done with time randomly for every patient. At the measurement time were
recorded the dose of NE and the vital signs.

RESULTS. The gastric residues were 41.76 ± 28.11% (17 patients), 45.46 ± 25.27% (13
patients) and 13.57 ± 8.52% (7 patients) for the doses of NE of 0.1, 0.2 and 0.3 lg/kg b.w./
min respectively. At the NE doses of 0.4, 0.5 and 0.6 lg/kg b.w./min, all of the gastric
residues were zero (17 patients). The correlation between the NE doses and the gastric rescues
was statistically significant (p: 0.01). The mean arterial pressures (MAP) were
84.16 ± 18.01 mmHg (ranges from 58 to 120 mmHg. There was no significantly correlation
between MAP and the gastric residues.

CONCLUSIONS. The gastric emptying in the septic shock patients was not disturbed by
administration of NE.

REFERENCE(S).1. Hamzaoui, O, Ksouri, H, Richard, C and Teboul, J, Effect of norepi-
nephrine on cardiac output and preload in septic shock patients, Critical Care 2007, 11(Suppl
2):P37

2. Gorrasi, J, Krejci, V, Hiltebrand, L, Brand, S, Bracht, H, Balsiger, B,Takala, J and Jakob,
S, Apparent heterogeneity in splanchnic vascular response to norepinephrine during
sepsis, Critical Care 2007, 11(Suppl 2):P36

3. Kapralou, A, Theodorou, D, Drimousis, P, Archondovassilis, F, Stamou, K, Mpantias, C,
Karantzikos, G and Katsaragakis, S, Early and aggressive use of high-dose norepineph-
rine in the treatment of septic shock, Critical Care 2004, 8(Supp 1):P180

4. Silva, E, Machado, FS, Sousa, EF, Garrido, AG and Knobel, E, Norepinephrine
requirement is not an independent variable to predict outcome in severe septic shock
patients, Critical Care 2002, 6(Suppl 1)
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THE EFFECT OF PHLEBOTOMY ON CYTOKINE PRODUCTION OF HUMAN
WHOLE BLOOD

L.T. van Eijk1, J.G. van der Hoeven1, D.W. Swinkels2, P. Pickkers1

1Radboud University Nijmegen Medical Centre, Intensive Care, Nijmegen, The Netherlands,
2Radboud University Nijmegen Medical Centre, Clinical Chemistry, Nijmegen, The
Netherlands

INTRODUCTION. Anemia is a frequently encountered problem on the intensive care unit.
Several factor lead to anemia, among which are traumatic blood loss and the drawing of blood
for routine laboratory tests. It’s not known how this may affect innate immunity. Hepcidin is a
central regulator of iron homeostasis. It is induced in response to iron and inflammation and
reduced in response to anemia and hypoxia. The suppression of hepcidin leads to the inter-
nalization and degradation of the iron exporter ferroportin on intestinal cells and
macrophages, leading to the uptake of iron from the gut and the release of iron from the
macrophages from the reticulo-endothelial system (RES). These cells are central to the innate
immune response and the altered iron status of these cells due to suppression of hepcidin may
affect the inflammatory response of these cells. We tested the hypothesis that phlebotomy in
human volunteers would lead to a suppression of the innate immune response. This abstract
provides data of a pilot study carried out in 3 subjects.

OBJECTIVES. To investigate the effect of phlebotomy on the innate immune response of
whole blood in human volunteers.

METHODS. Three volunteers were subjected to the letting of 400 ml of blood by phle-
botomy. Blood for the determination of hemoglobin and iron parameters, leucocyte count and
differential, and hepcidin-25 was drawn at day 0, 4 and 7 after phlebotomy. Further whole
blood stimulation was carried out at each time point by adding 0.5 ml heparin anticoagulated
whole blood to a prepared tube containing endotoxin, pam3cis or RPMI as a control. Final
concentrations of LPS and P3C were 10 ng/ml and 1 lg/ml respectively. These tubes were
incubated at 37�C for 24 h and centrifuged for 10 min at 4,000 g. The supernatant was frozen
at -80 until the measurement of TNF-alfa and IL-6 by ELISA. Cytokine production was
corrected for the number of monocytes present. Data are expressed as mean ± SEM.

RESULTS. Hemoglobine decreased from 8.5 ± 0.3 mmol/l at baseline to 8.0 ± 06 at day 4.
It returned to normal at day 7. There were no apparent changes in serum iron levels. There
was however a clear decrease in serum ferritin levels from 162 ± 48 at baseline to 109 ? 46
at day 7. Leucocyte count and differentiation did not show any significant changes. Hepcidin
was clearly suppressed from 4 to day 7 after phlebotomy (from 6 ± 1 to 2 ± 1). TNF-alfa
production dropped from 81 to 47 ng/107 monocytes at day 7. IL-6 production dropped from
327 to 195 ng/107 monocytes. Hepcidin levels correlated well with cytokine production (r2

0.53 for TNF-alfa, r2 0.51 for IL-6).

CONCLUSIONS. Phlebotomy leads to suppression of the innate immune response in whole
blood. This could be a result of the intracellular decrease of iron in immune cells due to the
systemic suppression of hepcidin. These findings are relevant to critical care patients that are
subject to the repeated drawing of blood while their immune system is often compromised.
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EFFECT OF TEMPERATURE, HYPOTHERMIA AND HYPERTHERMIA, ON THE
GEL POINT, FRACTAL DIMENSION AND STRUCTURE AND STRENGTH OF A
BLOOD CLOT

R. Mothukuri1,2, M.J. Lawrence1, P.A. Evans1,2, S.G. Pillai1, R.H.K. Morris1, S. Davidson1,
P.R. Williams2

1Morriston Hospital, Emergency Department, Swansea, UK, 2ABM Bro Morgawnny NHS
Trust, Emergency Department, Swansea, UK

INTRODUCTION. Hypothermia and hyperthermia occur in many pathological states pre-
senting to the emergency department. Both these processes are known to significantly impair
coagulation pathways but as yet there is little evidence to show what affect they have on the
evolving clot structure. Previous studies have attempted to determine the effect of temperature
on whole blood coagulation using techniques such as thromboelastometry (TEG) but its
ability to provide meaningful outcomes in terms of clot quality and structure remains elusive.
Recent studies have highlighted the potential of a new technique, Gel Point (GP) and Fractal
Dimension (df), as a functional biomarker in haemostasis.

OBJECTIVES. To explore both the changes in coagulation pathways and their associated
effect on clot structure and quality based on the new biomarkers, GP and df.

METHODS. Following full ethical approval, 30 healthy whole blood samples were obtained
from individuals and tested at temperatures of 27�C (n - 6), 31�C (n - 6), 35�C (n - 6),
37�C (n - 6), 41�C (n - 6). An oscillatory shear technique [1] using an AR-G2 Instrument
(TA Instruments) was applied to each sample. The GP, which indicates the formation of the
fibrin network, was obtained for each sample using the Chambon-Winter Gel Point criterion
[2]. This method provides the basis from which df can be determined [3] to interpret the
structural properties of the clot network. The results were compared with the standard TEG
analysis.

RESULTS. Firstly, results showed a significant progressive change in the clot structure by
this new biomarker across the whole temperature range (27–43�C). Secondly, it also high-
lighted a significant and meaningful correlation between coagulation pathway change (Time
to GP, TGP) and the eventual clot outcome (fractal dimension). The TGP of the incipient clot
was prolonged and the corresponding df decreased with reduced temperature values.
Although, the changes in the coagulation pathway of the TEG (R time) and the rheometer
(TGP) correlated, the new biomarker, df, provided additional structural data on the fibrin
network formed and highlighted the relationship between coagulation pathway changes and
the eventual fibrin clot structure.

CONCLUSIONS. In this study, we describe and quantify for the first time how temperature
affects the coagulation pathways and how this impacts on the fibrin clot network, morphology
and strength by using the new biomarkers, GP and df. The potential of these new biomarkers
in determining the effects of temperature change in critical illness and injury needs to be
evaluated clinically.

REFERENCE(S).1. Chambon F, Winter HH, Journal of Rheology (1987); 31: 683–972.
Muthukumar M, Winter HH, Macromolecules (1986); 19:1284–1285
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