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P1

Infusion of sodium sulfide improves myocardial and
endothelial function in a canine model of cardiopulmonary
bypass

C Szabd', G Veres?, T Radovits?, M Karck?, G Szab62
!lkaria Inc., Seattle, WA, USA; 2University of Heidelberg, Germany
Critical Care 2007, 11(Suppl 2):P1 (doi: 10.1186/cc5161)

Hydrogen sulfide is produced endogenously by a variety of
enzymes involved in cysteine metabolism. Clinical data indicate
that endogenous levels of hydrogen sulfide are diminished in
various forms of cardiovascular diseases. The aim of the current
study was to investigate the effects of hydrogen sulfide supple-
mentation on cardiac function during reperfusion in a clinically
relevant experimental model of cardiopulmonary bypass. Twelve
anesthetized dogs underwent hypothermic cardiopulmonary
bypass. After 60 minutes of hypothermic cardiac arrest, reper-
fusion was started after application of either saline vehicle (control,
n=6), or the sodium sulfide infusion (1 mg/kg/hour, n=6).
Biventricular hemodynamic variables were measured by combined
pressure—volume—conductance catheters. Coronary and pulmonary
blood flow, vasodilator responses to acetylcholine and sodium-
nitroprusside and pulmonary function were also determined.
Administration of sodium sulfide led to a significantly better
recovery of left and right ventricular systolic function (P<0.05)
after 60 minutes of reperfusion. Coronary blood flow was also
significantly higher in the sodium sulfide-treated group (P<0.05).
Sodium sulfide treatment improved coronary blood flow, and
preserved the acetylcholine-induced increases in coronary and
pulmonary blood (P< 0.05). Myocardial ATP levels were markedly
improved in the sulfide-treated group. Thus, supplementation of
sulfide improves the recovery of myocardial and endothelial
function and energetic status after hypothermic cardiac arrest
during cardiopulmonary bypass. These beneficial effects occurred
without any detectable adverse hemodynamic or cardiovascular
effects of sulfide at the dose used in the current study.
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Cytoprotective and anti-inflammatory effects of hydrogen
sulfide in macrophages and mice

C Szabo, L Kiss, E Pankotai
University of Medicine and Dentistry of New Jersey, Newark, NJ, USA
Critical Care 2007, 11(Suppl 2):P2 (doi: 10.1186/cc5162)

The aim of the current study was to test potential cytoprotective
and anti-inflammatory effects of the novel biological mediator
hydrogen sulfide in murine models. Murine J774 macrophages
were grown in culture and exposed to cytotoxic concentrations of
nitrosoglutathione, or peroxynitrite (a reactive species formed from
the reaction of nitric oxide and superoxide). Pretreatment of the

cells with sodium sulfide (60-300 uM) reduced the loss of cell
viability elicited by the nitric oxide donor compound (3 mM) or by
peroxynitrite (3 mM), as measured by the MTT method. Sodium
sulfide did not affect cell viability in the concentration range tested.
In mice subjected to bacterial lipopolysaccharide (LPS, 5 mg/kg
i.p.), treatment of the animals with sodium sulfide (0.2 mg/kg/hour
for 4 hours, administered in Alzet minipumps) reduced the LPS-
induced increase in plasma IL-1B and TNFo levels. These
responses were attenuated when animals were pretreated with the
heme oxygenase inhibitor tin-protoporphyrin IX (6 mg/kg). The
current results point to the cytoprotective and anti-inflammatory
effects of hydrogen sulfide, in cells exposed to nitrosative stress,
and in animals subjected to endotoxemia.
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Epithelial cell apoptosis is similar but hypoxic-inducible
factor expression is weaker in acute acalculous
cholecystitis than in calculous cholecystitis
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T Karttunen4, Y Soini4, T Ala-Kokko'
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Introduction It has been previously shown that the two forms of
acute cholecystitis, acute acalculous cholecystitis (AAC) and acute
calculous cholecystitis (ACC), have significantly different
histopathological features suggesting that AAC is a manifestation
of systemic critical illness whereas ACC is a local disease of the
gallbladder. A balance between cell proliferation and cell death is
essential for cell homeostasis. The purpose of this study was to
compare the markers of apoptosis, cell proliferation, and
expression of hypoxic-inducible factor alpha (HIF-10) in AAC, ACC
and normal gallbladders.

Methods The AAC group consisted of 30 patients who underwent
open cholecystectomy due to acute acalculous cholecystitis during
their ICU stay. The ACC group consisted of 21 hospitalized
patients who underwent cholecystectomy due to acute calculous
cholecystitis. The control group consisted of nine samples taken
from normal gallbladders extirpated during pancreatic tumor
surgery. The immunohistochemical analysis was done according to
the manufacturer's recommendations and they consisted of Ki-67
(proliferation), M30 (apoptosis) and HIF-1o antibodies. Cell
proliferation and degree of apoptosis were expressed as the
percentage of positive cells. HIF-10. expression was expressed as
absent or weak (Score 1) or strong (Score 2).

Results Apoptosis (median, 25th, 75th percentiles) was significantly
increased in AAC 1.3% (1.0%, 3.3%), P = 0.001 and ACC 0.93%
(0.40%, 3.25%), P=0.011 compared with controls 0.32% (0.20%,
0.40%). Proliferation rate was also significantly increased in AAC
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8.0% (4.0%, 17.0%), P < 0.001 and ACC 14% (7.5%, 26.5%),
P=0.001 compared with controls 1.0% (1.0%, 3.0%). Strong HIF-
100 staining was observed in 100% of ACC, in 57% of AAC and in
44% of control specimens (P < 0.001). Strong HIF-10. expression
was associated with increased cell proliferation (P = 0.002).
Conclusions Cell proliferation and apoptosis were increased in
AAC and ACC. The expression of hypoxic-inducible factor was,
however, stronger in ACC compared with AAC.
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Effect of prostaglandin E, on ATP-induced Ca?* responses
in human THP-1 monocytic cells

M Goto!, M Murakawa!, J Kimura?, | Matsuoka?
Fukushima Medical University, Fukusima, Japan;
2Takasaki University of Health and Welfare, Gunma, Japan
Critical Care 2007, 11(Suppl 2):P4 (doi: 10.1186/cc5164)

Introduction To clarify the relation between ATP and prostaglandin
E, (PGE,) in the immunologic system, we investigated the acute
and chronic effects of PGE, on activation of purinergic signaling in
monocytes by measuring the ATP-induced elevation of intracellular
Ca?* ([Cal)) in fura-2-loaded THP-1 monocytes.

Method THP-1 monocytes were grown for about 2 days. To
examine the chronic effects, PGE, and dibutyryl cAMP (dbcAMP)
were added and incubated for another day. The cell suspensions
were washed, loaded with fura-2-AM, and transferred into a quartz
cuvette and placed in the thermostat-regulated sample chamber of
a dual excitation beam spectrophotometer. To examine the acute
effects, ATP was added immediately after PGE, and dbcAMP into
the cuvette. In the chronic experiment, ATP alone was added into
the cuvette. Fura-2 fluorescence emission was measured at
510nm. The [Ca], was calculated from the ratio of the
fluorescence at the two excitation wavelengths.

Results ATP induced a transient increase in [Ca]i followed by a
sustained elevation of [Ca]. Acutely, PGE, inhibited both the
transient and sustained ATP-induced elevations of [Cal;. However,
this acute inhibitory effect diminished gradually with time and
chronic PGE, accelerated the transient and sustained ATP-
induced [Cal; elevations for 24 hours. Both the acute and chronic
effects of PGE, were mimicked by dbcAMP. In Ca?+-free solution,
ATP did not induce the sustained elevation of [Ca]; in control cells
or cells pretreated for 24 hours with dbcAMP. This indicates that
the ATP-induced sustained elevation of [Ca];, was due to Ca%*
entry. In addition, receptor-operated Ca2* channel blockers
inhibited the sustained ATP-induced elevation of [Ca]; in control
cells and cells pretreated with for 24 hours dbcAMP.

Conclusion Acute PGE, inhibited the ATP-induced activation of
monocytes. On the other hand, chronic PGE, accelerated monocyte
activation by upregulation of receptor-operated Ca2* channels
(ROCs). If this mechanism exhibits a physiological role, ROC
inhibitors should be developed as new anti-inflammatory agents.

P5

Interferon gamma levels are reduced by adenosine
5’-triphosphate in lipopolysaccharide-stimulated whole
human blood

M Nalos', S Huang', A Khan2, A McLean!

"Nepean Hospital, Penrith, Australia; 2Macquarie University, North
Ryde, Australia

Critical Care 2007, 11(Suppl 2):P5 (doi: 10.1186/cc5165)

Introduction Extracellular release of ATP is an important modulator
of immune response. ATP plasma concentration is increased in

Figure 1 (abstract P5)
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sepsis [1]. IFNy plays a critical role in host defense by promoting

Th1 phenotype and bacterial clearance. Low IFNy levels are

associated with the Th2 phenotype consistent with critical illness

anergy [2]. It has been reported that 100 and 300 mM ATP

increased LPS/PHA-stimulated IL-10 secretion in human blood [3].

Higher IL-10/IFNy ratio shifts the immune phenotype from Th1 to

Th2 response. We studied the effect of ATP on LPS-stimulated

IL-10 and IFNy secretion in a standardized ex-vivo whole human

blood culture.

Methods Venous blood from 10 healthy volunteers was drawn into

tubes containing 10 ng LPS/ml (ILCSO; EDI GmBH, Reutlingen,

Germany) and incubated with or without 100 mM ATP, respectively,

at 37°C for 24 hours. The supernates were separated and frozen

at —20°C. Cytokine levels were analysed on a robotic workstation

(epMotion 5075; Eppendorf AG, Hamburg, Germany) in duplicate

using the ELISA Cytokine kit (Luminex; Biosource Int., Camarillo,

CA, USA).

Results Added ATP reduced the mean concentration of IFNy in LPS-

stimulated blood from 1,206 = 1,667 pg/ml to 140 % 128 pg/ml;

P=0.006. There was no consistent effect of ATP on IL-10

secretion in our study (21.6 £ 16.9 pg/ml to 17.2 £ 18.8 pg/ml).

Interestingly, three subjects of Indian/Indonesian origin had IL-10

levels below the assay detection limit. The mean IL-10/IFNy ratio

was increased from 0.05 £ 0.04 to 0.16 £ 0.09 in the remaining

Caucasian subjects (P=0.015). See Figure 1.

Conclusions Our results suggest an immunosuppressive effect of

extracellular ATP that is evident by the decrease of IFNy and

therefore the relative shift of the immune response towards Th2
phenotype. Although this may represent a self-protective
mechanism, it may contribute to critical illness anergy.
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Tyrosine phosphorylation modulates rat vascular response
to experimental endotoxemia in vivo and in vitro
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Ernst-Moritz-Arndt-Universitét Greifswald, Germany

Critical Care 2007, 11(Suppl 2):P6 (doi: 10.1186/cc5166)

Introduction Endotoxemia is characterized by vascular hypo-
reactivity, hypotension and microcirculatory changes that are
partially linked to the excess of nitric oxide production. The agents
that can influence Ca2+ transport (affect Ca-ATPase) or modulate
Ca?* sensitivity of the smooth muscle contraction (modulate phos-
phorylation) may theoretically influence some of the above-
mentioned effects.

Methods We evaluated the effects of tyrosine phosphatase or
kinase inhibitors, sodium orthovanadate (SOV) or genistein (GEN).
The effects of these agents were examined in vitro, in a model of
vascular hyporeactivity of sepsis, in rings of rat aorta (RA), with or
without endothelium (XENDO), or in human mesenteric artery
(HMA). In vivo, the intestinal microcirculation (terminal ileum) of
endotoxemic rats (LEW.1A) that received iv. lipopolysaccharide
(LPS), 15 mg/kg BW, was examined using intravital microscopy.
Results /n vitro. The nitric oxide production inhibitor L-NAME
(5% 1074) and cGMP inhibitor ODQ (5 x 107%) abolished LPS-
induced hyporeactivity. GEN attenuated maximal tension (T_,,)
while SOV increased the response to PE; T, (kg/g, dry muscle):
controls vs SOV, RA (-ENDO): 0.87 = 0.19 vs 1.42 *+ 0.23
(1077); 1.66 £ 0.28 (107%) and 2.33 £ 0.69 (10-5); RA (+ENDO):
0.88 £ 0.21 vs 1.63 * 0.35 (1077); 1.35 + 0.30 (107%) and
255+0.68 (107%; and HMA (+ENDO): 1.12 * 0.23 vs
0.37£0.14 (1077); 2.06 £ 0.21 (10-%) and 3.00 £ 0.07 (1079).

In vivo. In the LPS group GEN increased mucosal functional
capillary density (FCD, cm/cm?; mean * SD; LPS vs GEN,
1056.5+44.6 vs 174.7 * 39.1; P = 0.018). SOV (7.5 mg/kg)
increased FCD not only in mucosa (163.7 = 40.0; P = 0.024) but
also in the longitudinal muscular layer (LPS vs SOV, 111.9 + 24.0
vs 172.2+19.5; P < 0.001). Surprisingly, the SOV (15 mg/kg)
alone (without LPS) increased leukocyte sticking in the venules V1
(LPS vs SOV, number of stickers/mm?2, 403.3%+113.9 vs
669.8 + 150.8; P=0.027).

Conclusions The tyrosine phosphorylation pathway may play an
important role in modulation of the LPS-induced vascular
hyporeactivity and could enhance terminal ileum microcirculation.
This might be a result of both modulation of tyrosine
phosphorylation by genistein and sodium orthovanadate, and/or
plasma membrane Ca-ATPase inhibition by SOV.

P7
Glibenclamide dose response in patients with septic shock

A Morellil, C Ertmer2, M Lange?, K Broeking?, H Van Aken2,
A Orecchioni', M Rocco?, P Pietropaoli!, M Westphal?
"University of Rome ‘La Sapienza’, Rome, ltaly;

2University Hospital of Muenster, Germany

Critical Care 2007, 11(Suppl 2):P7 (doi: 10.1186/cc5167)

Introduction (K+ATP) channels are implicated in the
pathophysiology of catecholamine tachyphylaxis in septic shock.
This prospective, randomized, double-blinded, clinical study was
designed to determine whether different doses of glibenclamide
have any effects on norepinephrine requirements and cardio-
pulmonary hemodynamics in patients with septic shock.

Available online http://ccforum.com/supplements/11/S2

Methods We enrolled 30 patients with septic shock requiring
invasive hemodynamic monitoring and norepinephrine infusion >
0.5 ug/kg/min to maintain MAP between 65 and 75 mmHg.
Patients were randomized to receive either 10, 20, or 30 mg
enteral glibenclamide. Systemic hemodynamics, global oxygen
transport, arterial lactate concentrations, gas exchange, and
plasma glucose concentrations were determined at baseline, and
following 3, 6 and 12 hours after administration of the study drug.
Results Glibenclamide decreased plasma glucose concentrations
in a dose-dependent manner, but failed to reduce norepinephrine
requirements. None of the doses had any effects on
cardiopulmonary hemodynamics. See Table 1.

Table 1 (abstract P7)

Plasma glucose concentration (mg/dl)

Time
Glibenclamide 0 hours 3 hours 6 hours 12 hours
10 mg 118+ 13 110+ 9 109+ 10 107 £ 10
20 mg 117+5 106 £4 93+ 7* 98 + 9*
30 mg 1136 86 + 3* 89 + 4* 98 + 3*

Data presented as mean £ SEM. *P < 0.05 vs baseline (0 hours) within
groups.

Conclusion Oral glibenclamide is an ineffective adjunct in the
treatment of catecholamine-dependent human septic shock.
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Molecular mechanism of glutamine induction of HSP70
involves activation of the O-linked-N-acetylglucosamine
pathway in murine embryonic fibroblast cells

C Hamiell, S Pinto2, K Singleton?!, P Wischmeyer!

"University of Colorado, Denver, CO, USA; 2Valparaiso University,
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Critical Care 2007, 11(Suppl 2):P8 (doi: 10.1186/cc5168)

Introduction The purpose of this study was to determine whether
glutamine (GLN)-mediated cellular protection is dependent on the
O-linked-N-acetylglucosamine  (O-glcNAc) pathway. GLN can
protect against critical illness via induction of HSP70. The molecular
mechanism by which GLN enhances HSP70 is unknown. GLN can
increase flux through the hexosamine biosynthetic pathway and
activate transcription factors by O-glcNAc. We investigated GLN's
effect on O-glcNAc levels and nuclear translocation of SP1 and
HSF-1, which are vital to HSP70 expression. To determine the
importance of O-glcNAc, we used silencing RNA (siRNA) against O-
linked-N-acetylglucosamine transferase (OGT), the enzyme that
catalyzes addition of O-glcNAc to proteins.

Methods Mouse embryonic fibroblast cells were treated with
O0mM GLN (CT) or 10 mM GLN (GLN), heat stressed (HS) and
allowed to recover for 20 minutes. Cells were stained and mean
fluorescent intensities (MFls) measured for total O-glcNAc and
nuclear HSF-1 and SP1. For OGT silencing, cells were transfected
with either no siRNA, siRNA to OGT, or negative control oligos (nc
siRNA) and then treated as above (but with 4 hours recovery).
HSP70 and OGT were evaluated by western blot.

Results Microscopy showed GLN treatment increased nuclear
MFl for HSF-1 by 40% (HS-CT: 1,006+146 vs HS-
GLN:1403 £ 102, P< 0.05) and SP1 by 54% (HS-CT: 214 + 14
vs HS-GLN: 330 + 13, P < 0.05). Total O-glcNAc levels showed
44% MFI increase in HS-GLN compared with HS-CT (HS-CT:
360+ 24 vs HS-GLN: 518+51, P<0.05). Following OGT
silencing, HS-GLN showed a threefold increase in HSP70
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(P=0.04). These increases were completely blocked by OGT
silencing (P = 0.02 vs non-siRNA GLN groups). GLN-nc siRNA
groups did not decrease in HSP70 production. OGT was knocked
down 86% compared with controls (siRNA: 0.999 + 0.19 vs CT:
0.131 £ 0.05). N=3.

Conclusions These results show GLN can activate the O-glcNAc
pathway and enhance nuclear translocation of HSF-1 and SP1.
Inhibition of OGT blocked GLN-mediated induction of HSP70.
Thus, it appears the mechanism of GLN-mediated HSP70 expres-
sion is dependent on enhanced O-glcNAc pathway activation.

P9

The effects of N-acetylcysteine on the levels of glutathione,
serum TNFq, and tissue malondialdehyde in sepsis

M Gul, M Ayan, A Seydanoglu, B Cander, S Girisgin, | Erayman
Selcuk University Meram Medical School, Konya, Turkey
Critical Care 2007, 11(Suppl 2):P9 (doi: 10.1186/cc5169)

Objectives This study was designed to determine the effects of N-
acetylcysteine (NAC) as an antioxidant agent on the free oxygen
radicals and their plasma levels.

Methods In this study, 40 Sprague—-Dawley rats were randomly
divided into three groups as sham (n = 10), sepsis (n = 10), and
sepsis + NAC (20 mg/kg/24 hours) (n = 10). An experimental
sepsis model was performed by a cecal ligation and perforation
(CLP). NAC was administered at 0, 8 and 16 hours after CLP. The
blood samples were taken at 24 hours to determine the levels of
serum TNFo and erythrocyte glutathione (GSH), and renal and liver
tissue malondialdehyde (MDA).

Results The serum TNFo levels were significantly decreased in
group 3 compared with group 2 (P < 0.05). The erythrocyte GSH
levels significantly increased in group 3 compared with group 2
(P<0.05). In group 3, the liver MDA levels were decreased
compared with group 2, but not statistically significant (P> 0.05)
In group 3, the renal MDA levels were significantly decreased
compared with group 2 (P<0.05). The lung tissue PMNL levels
significantly decreased in group 3 compared with group 2
(P<0.05).

Conclusion In an experimental sepsis model, with the administra-
tion of NAC as an antioxidant agent at lower doses, many meaning-
ful positive effects were detected on the levels of erythrocyte GSH,
serum TNFa, respiration function, and renal tissue MDA. In spite of
the low dose, NAC therapies decrease the organ function abnor-
malities; these effects were not reflected in the histopathological
investigations. These findings suggest that NAC could be a
possible therapeutic agent for sepsis and its mortality. However,
further studies are needed to elucidate the effects of these drugs
at higher doses.
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Exogenous adrenomedullin reduces the arterial lactate
concentration and mean pulmonary arterial pressure in
ovine endotoxemia

C Ertmer!, M Lange', H Van Aken, K Broking', S Vocke?,

F Daudel’, M Booke?, M Westphal3®

"University of Muenster, Germany; 2Hospital of the
Main-Taunus-Kreis, Hofheim, Germany; SUTMB, Galveston, USA
Critical Care 2007, 11(Suppl 2):P10 (doi: 10.1186/cc5170)

Introduction Sepsis-associated arterial hypotension may be
complicated by inadequate systemic and regional oxygen delivery
resulting in lactic acidosis and multiple organ failure. We hypothe-
sized that exogenous administration of adrenomedullin (AM), a

vasodilatory peptide hormone with anti-inflammatory properties,
may improve the oxygen delivery—-demand relationship, thereby
limiting the increase in arterial lactate concentrations in ovine endo-
toxemia.

Methods Fourteen adult ewes were instrumented for chronic hemo-
dynamic monitoring. Following 16 hours of endotoxemia (Salmonella
typhosa endotoxin, 10 ng/kg/min) the animals received either a
continuous infusion of AM at incremental doses (10, 50,
100 ng/kg/min; each for 30 min) or the vehicle (normal saline; n =7
each).

Results Endotoxin infusion contributed to a hypotensive—
hyperdynamic circulation characterized by decreases in mean
arterial pressure (MAP) and systemic vascular resistance index as
well as increases in heart rate (HR), cardiac index (Cl) and arterial
lactate concentrations. AM infusion at 100 ng/kg/min increased
the Cl (12.2 = 0.8 vs 7.8 = 0.5 I/min) and oxygen delivery index
(1,734 £ 121 vs 1,075 £ 63 ml/min/m2), thereby decreasing the
arterial lactate concentration (0.7 £ 0.2 vs 1.7 = 0.3 mg/dl) and
mean pulmonary arterial pressure (18 = 1 vs 24 £ 1 mmHg; each
P < 0.001 vs control) noticed in the control group. However, AM
infusion at 100 ng/kg/min was linked to a decrease in MAP
(64 £ 2 vs 80 = 4 mmHg, P< 0.001 vs control).

Conclusions Despite decreasing MAP, infusion of AM reversed
pulmonary hypertension and improved the oxygen supply—demand
relationship in a dose-dependent manner, as indicated by a
reduced arterial lactate concentration. However, due to the
vasodilatory properties of AM, it may be rationale to combine AM
with a vasopressor agent.

P11

Angiopoietin-2 correlates with pulmonary capillary
permeability and disease severity in critically ill patients

M van der Heijden', V van Hinsbergh?, G van Nieuw
Amerongen?, P Koolwijk2, R Musters2, J Groeneveld!

WU University Medical Center, Amsterdam, The Netherlands;
2|nstitute for Cardiovascular Research, VU University Medical
Center, Amsterdam, The Netherlands

Critical Care 2007, 11(Suppl 2):P11 (doi: 10.1186/cc5171)

Introduction It has previously been shown that angiopoietin-1
(Ang1) protects the adult vasculature against plasma leakage,
whereas Ang2 and VEGF destabilize the vascular endothelium
resulting in vascular leakage. Consequently they might be involved
in the pathophysiology of acute lung injury (ALl) and acute
respiratory distress syndrome (ARDS) in sepsis patients. We
hypothesized that plasma Ang2 levels are associated with
pulmonary capillary protein permeability, the lung injury score (LIS),
length of stay on the ICU, the APACHE Il score and survival in
septic patients with ALI or ARDS.

Methods A prospective observational study was performed in an
ICU of an university hospital on 112 patients: 38 after elective
cardiac surgery, 26 after major vascular surgery, 24 with sepsis
and 24 with trauma. Plasma levels of Ang1, Ang2 and VEGF were
measured and a mobile probe system was used to measure the
pulmonary leak index (PLI) (that is, the transvascular transport rate
of gallium-67-radiolabeled transferrin).

Results Plasma levels of Ang2 and the PLI were significantly
higher in patients with sepsis compared with other patient groups.
In the sepsis group, a positive linear correlation was observed
between plasma levels of Ang2 and length of stay on the ICU
(rS =0.509, P< 0.05) as index for disease severity. For all patients
together, Ang2 had a positive linear correlation with PLI (r,=0.374,
P<0.01), LIS (r;,=0.489, P<0.01) and APACHE Il score
(r,=0.287, P<0.01). Furthermore, Ang2 was significantly increased



in nonsurvivors. Plasma Ang1 levels did not differ between groups.
VEGF levels were undetectable in the plasma of the majority of
patients.

Conclusions Our results suggest that Ang2 is a mediator of
pulmonary capillary permeability and a marker of disease severity in
critically ill patients. Furthermore, the plasma levels of Ang2 and
the ratio between Ang1 and Ang2 are more important in pulmonary
capillary permeability and disease severity than absolute levels of
Ang1 and VEGF.

P12

Dose-dependent effects of octreotide on plasma activities
of IL-6 and lung tissue levels of malondialdehyde in sepsis

M Gul, A Seydanoglu, M Ayan, B Cander, | Erayman, S Girisgin
Selcuk University Meram Medical School, Konya, Turkey
Critical Care 2007, 11(Suppl 2):P12 (doi: 10.1186/cc5172)

Background and aim Sepsis, a complex and rapidly progressing
infectious disease with high levels of mortality, is widely regarded
as the most challenging problem in intensive care. The lung is
frequently the first failing organ during septic conditions. Although
the etiology of sepsis is multifactorial, early release of proinflam-
matory cytokines and oxidative damage are probably most impor-
tant factors that lead to cell damage, organ dysfunction, and death.
This study aimed to determine the effects of treatment with octreo-
tide (OCT), on plasma activities of IL-6 and tissue levels of malon-
dialdehyde (MDA) in an experimental model of sepsis.

Methods Sepsis was induced in female Sprague—Dawley rats by
cecal ligation and puncture (CLP) as previously described. Group 1
(n=10), sham operated animals; Group 2 (n = 10), sepsis served
as control; Group 3 (n = 10) and Group 4 (n = 10), respectively,
OCT 50 pg/kg twice a day and OCT 100 ug/kg twice a day
administered subcutaneously immediately after the induction of
sepsis and at 12 hours. Rats were sacrificed 24 hours after the
surgical procedure. Blood and lung tissue samples were taken
24 hours after sepsis induction. Plasma activities of IL-6 and lung
tissue levels of MDA were measured.

Results The results showed that the plasma levels of IL-6, an
inflammatory indicator, and tissue levels of MDA, an oxidative
indicator, are significantly increased during experimental model of
sepsis (P<0.05). Increase in MDA levels and IL-6 activities after
CLP-induced sepsis was significantly prevented by OCT
(100 ugrkg, s.c.) administration (P < 0.05).

Conclusion Octreotide seems to have a dose-dependent
antioxidative and immunomodulator effect in CLP-induced sepsis in
rats. Further trials are necessary to reveal the therapeutic effect of
OCT in sepsis. On the other hand, further studies should be
performed aiming to reveal the optimal OCT doses. As a drug with a
wide margin of safety and less adverse reaction profile, OCT merits
consideration as a choice of treatment in sepsis and septic shock.

P13

Escherichia coli porcine peritonitis induces histological
and transcriptome evidence of cardiac injury

R Goldfarb1, | Cinel', S Gandhil, L Cinel2, M Levine', Q. Wang3,
A Brooks3, J Parrillo?

"Cooper University Hospital and UMDNJ, Camden, NJ, USA;
2Thomas Jefferson University Hospital, Philadelphia, PA, USA;
SEQHSI, UMDNJ, Piscataway, NJ, USA

Critical Care 2007, 11(Suppl 2):P13 (doi: 10.1186/cc5173)

Introduction Cardiac dysfunction is a feature of sepsis. In order to
gain insight into the fundamental mechanisms of this phenotype,

Available online http://ccforum.com/supplements/11/S2

Figure 1 (abstract P13)

Infected 5 hrvs 0 hr

gene expression analysis (Affymetrix) was applied to serial cardiac
biopsies of sham (n = 2) and E. coli infected pigs (n = 3).
Methods Cardiac samples were taken basal and hourly after
infection for gene analysis and at the end of the experiment for
histopathological examination. Genes were determined to be
differentially regulated at a greater than or less than twofold
change and P < 0.05.

Results Sham pigs had stable heart rate, cardiac output (CO) and
core temperature for the 5-hour period; infected pigs demon-
strated an early elevation in CO and ventricular shortening and/or
ejection (assessed by echocardiography) followed by development
of hypodynamics. In infected animals, increasing numbers of genes
were upregulated or downregulated (36, 278, 514, 842 and 1,238
at 1, 2, 3, 4 and 5 hours) (Figure 1) whereas sham infection altered
fewer (247, 67 and 384 genes at 2, 3 and 4 hours). Comparing
sham vs infected animals at the same time, numbers of significantly
altered genes increased with time (32 at basal, to 74, 189 and
601 at 2, 3 and 4 hours post infection). In hematoxylin—eosin-
stained sections, histopathological assessment revealed acute
inflammation in pericardium and myocardium in infected pigs.
Conclusions These results will provide biomarker and mechanistic
insights to pathogenesis of cardiac dysfunction of septic peritonitis
and may also help identify some altered novel gene transcription
pathways that can serve as new targets for diagnostic tools and
therapeutic strategies. All candidate genes will be validated by
quantitative PCR.

P14

Alkaline phosphatase treatment improves renal function in
patients with severe sepsis or septic shock

S Heemskerk!, R Masereeuw', O Moesker?, M Bouw?, J van
der Hoeven23, W Peters4, M Velders®, F Russel!, P Pickkers2
Department of Pharmacology and Toxicology, Nijmegen Centre for
Medlical Life Sciences, 2Department of Intensive Care Medicine,
3Nijjmegen University Centre for Infectious Diseases and 4Department
of Gastroenterology, Radboud University Nijmegen Medical Centre,
Nijmegen, The Netherlands; >AM-Pharma, Bunnik, The Netherlands
Critical Care 2007, 11(Suppl 2):P14 (doi: 10.1186/cc5174)

We previously demonstrated that upregulation of renal inducible
nitric oxide synthase (INOS) during systemic inflammation is
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associated with proximal tubule injury. In several in vitro and animal
studies alkaline phosphatase (AP) was found to be effective in
attenuating the inflammatory response by dephosphorylating LPS
and may prevent organ damage. The objective of this study was to
investigate the effect of AP on renal INOS expression and kidney
damage in patients with severe sepsis or septic shock.

Fifteen patients (nine male/six female, age 55+ 5 years) with
Gram-negative bacterial infection, two out of four SIRS criteria
(<24 hours) and acute onset of end-organ dysfunction (<12 hours)
were included in a randomized, double-blind, placebo-controlled
phase lla study (2:1 ratio). An intravenous bolus injection of
67.5 U/kg bovine intestinal AP was followed by a maintenance
dose of 177.5 U/kg for 24 hours. Arterial blood and urine were
collected at different time points and analyzed for stable metabo-
lites of NO. iINOS mRNA was determined by quantitative real-time
RT-PCR using RNA isolated from renal cells in urine. The urinary
excretion of the cytosolic glutathione S-transferase-A1 (GSTA1-1),
a marker for proximal tubule damage, was measured using an
ELISA. Data are depicted as the median (256-75% range).

NO metabolites in blood were not significantly different between
AP-treated (n = 10) and placebo-treated (n = 5) patients. However,
the urinary excretion of NO metabolites decreased by 80%
(75-85) from 227 (166-531) at baseline to 41 (28-84) umol/
10 mmol creatinine (P < 0.05) after 24 hours of AP administration.
After placebo treatment, the amount of urinary NO metabolites
increased by 70% (45-570) (from 81 (64-419) to 628 (65—
1,479) umol/10 mmol creatinine, P < 0.05). Baseline expression
levels of iNOS in renal cells were 42-fold induced at baseline (vs
healthy subjects), and AP administration reduced this induction by
80 t+ 5% (Figure 1). Creatinine clearance improved by 45%
(30-180) in patients treated with AP and declined by 25%
(15-35) in placebo-treated patients. During the first 24 hours the
amount of GSTA1-1 in urine of AP-treated patients decreased by
70% (50-80), compared with an increase of 200% (45-525) in
placebo-treated patients, which correlated with urinary NO
metabolites, indicating NO-induced proximal tubular damage.

In conclusion, in septic patients, infusion of AP results in an
attenuated upregulation of INOS and, subsequent, reduced NO
production in the kidney, associated with an improvement in renal
function.

Figure 1 (abstract P14)
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Moderate hypothermia attenuates changes in respiratory
system mechanics and cytokine production during low
lung volume ventilation in rats

P Dostal', M Senkerik!, V Cerny', R Parizkova', J Suchankova',
D Kodejskova', D Bares', P Zivny', H Zivna?

"University Hospital Hradec Kralove, Czech Republic; 2Charles University
in Prague, Faculty of Medicine Hradec Kralove, Czech Republic

Critical Care 2007, 11(Suppl 2):P15 (doi: 10.1186/cc5175)

Introduction Hypothermia was shown to attenuate ventilator-
induced lung injury (VILI) in high end-inspiratory lung volume
models of VILI [1-3]. Experimental evidence suggests that
moderate tidal volumes may, under certain clinical conditions that
induce alveolar instability, lead to a lung injury [4]. Recent studies
have also suggested that insults like shock [5] or surgery [6]
sensitize the lung to injury by priming for an exaggerated response
to a second stimulus. The aim of this study was to investigate
whether moderate hypothermia attenuates low lung volume injury
during low PEEP, high FiO, and moderate tidal volume ventilation
in animals sensitized to injury by previous anesthesia and surgery.
Methods Sixteen male adult Sprague-Dawley rats, instrumented
under ether anesthesia with vascular catheters on the previous day,
were anesthetized, tracheostomized, connected to a ventilator and
randomly allocated to groups of normothermia (37 £ 0.5°C, group N,
n = 8) or hypothermia (33 £ 0.5°C, group H, n = 8). After 2 hours of
mechanical ventilation (FiO, 1,0, respiratory rate 60/min, tidal volume
10 ml/kg, PEEP 2 cmH,0) inspiratory pressures were recorded, rats
were sacrificed, the P-V curve of the respiratory system constructed,
and bronchoalveolar lavage and aortic blood samples obtained.
Results Group H animals exhibited in comparison with group N
animals a lower increase in peak inspiratory pressures (0.7 £ 1.1
vs 2.4 + 0.5 mmHg, P < 0.001), significant shift of the P-V curve
to the left and lower total protein (113 + 42 vs 201 £ 97 ug/ml,
P=0.047) and TNF (23.5 *+ 8.0 vs 35.2 * 8.5 pg/ml, P = 0,022)
levels in BAL samples.
Conclusion Moderate hypothermia attenuated lung injury during
low PEEP, high FiO, and moderate tidal volume ventilation in
animals sensitized to injury by previous anesthesia and surgery.
Acknowledgement Supported by the Research project MZO
00179906.
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Effects of neuronal nitric oxide synthase in ovine lung injury
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Introduction Excessive production of nitric oxide is a major factor
contributing to acute lung injury and systemic inflammation after



burn and smoke inhalation injury. We hypothesized that the use of
7-nitroindazole (7-NlI), a selective nNOS inhibitor, blocks molecular
mechanisms in this pathogenesis.

Methods Eleven ewes were surgically instrumented and randomly
allocated to either an injured untreated control group (40% total
body surface area flame burn and 48 breaths of cotton smoke,
n=6), or an injury group treated with 7-NI (1 mg/kg/hour, n = 5).
Results This insult was associated with systemic inflammation and
oxidative stress, as evidenced by a 2.5-fold increase in plasma
nitrite/nitrate (NOXx) levels, as well as sixfold, twofold, threefold and
twofold increases in IL-8, myeloperoxidase (MPO), malondialde-
hyde (MDA) and poly-ADP-ribose-polymerase (PARP) lung tissue
concentrations, respectively. These molecular changes were linked
to severe pulmonary derangements. Compared with untreated
controls, 7-NI significantly reduced NOx plasma levels (8.4 = 1 vs
26 £ 10 umol/l) and decreased IL-8, MPO (3.9%+0.2 vs
5.8+ 0.7 U/g tissue), MDA (2.7+0.3 vs 6.6% 1.1 nmol/mg
protein) and PARP lung tissue content (3.4 +£0.7 vs 6.7 £0.7),
thereby decreasing pulmonary obstruction (12422 vs
28.7 + 5.2 obstruction score) and increasing the PaO,/FiO, ratio
(456 + 40 vs 313 + 56, each P< 0.05).

Conclusions These data suggest that nNOS-derived NO plays a
pivotal role in the pathophysiology of this double-hit injury and that
selective nNOS inhibition may represent a useful approach to
attenuate the degree of pulmonary damage.

P17

nNOS and Nox4 go nuclear: nNOS-derived and NADPH
oxidase-derived reactive oxygen/nitrogen species
promote oxidative nuclear damage in alveolar epithelial
cells

R Connelly, F Schmalstieg, D Traber
University of Texas Medical Branch, Galveston, TX, USA
Critical Care 2007, 11(Suppl 2):P17 (doi: 10.1186/cc5177)

Emerging evidence implicates a role for angiotensin Il (Ang II)-
stimulated reactive oxygen and nitrogen species (ROS/RNS)
formation in acute lung injury (ALl). However, details of the
mechanism are lacking. We hypothesized that compartmentalized
generation of superoxide (O,) and nitric oxide (*NO) may be key
events in the Ang ll-stimulated progression of ALL In the present
study, we found that Ang Il markedly enhanced ROS/RNS
production 7.4-fold, an effect blocked by the specific nNOS
inhibitor N(G)-propyl-L-arginine, the NADPH oxidase inhibitor
apocynin, or small interfering RNA (siRNA)-specific gene silencing
targeted against nNOS or Nox4. nNOS/Nox4 transiently co-
immunoprecipitates, and co-localizes at the peri-nuclear region 15
minutes post Ang Il stimulation. Subsequently, confocal and
western blot analyses show that nNOS/Nox4 translocates to the
nucleus, suggesting that n(NOS/Nox4 may directly regulate nuclear
signaling. Furthermore, PAR polymers, which are undetectable in
resting conditions, were generated following Ang Il stimulation, an
effect blocked with apocynin or N(G)-propyl-L-arginine. In
conclusion, these data suggest Ang Il causes nNOS/Nox4 to co-
localize at the peri-nuclear region of A549 cells, where superoxide
produced by Nox4, and *NO produced by nNOS immediately react
to form peroxynitrite, which leads to subsequent nuclear oxidative
damage as evidenced by increased PAR polymer formation.
Furthermore, these experiments demonstrate inflammatory-stimulated
nuclear translocalization of nNOS/Nox4, which has important
implications for direct ROS/RNS-mediated nuclear activities.
Therefore, inhibition of nNOS/Nox4 may be an effective thera-
pedutic target in patients with ALI.

Available online http://ccforum.com/supplements/11/S2
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hemodynamic function in hemorrhagic shock
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Introduction We have previously demonstrated that administration
of recombinant human IL-11 (rhIL-11) during resuscitation improves
the cardiovascular functions in a rodent model of hemorrhagic
shock. The purpose of this study was to elucidate: (1) whether
these beneficial effects were dose related, and (2) whether the
effects of rhlL-11 could be reproduced in a large animal model.
Methods Swine (n = 56, weight = 25-35 kg) underwent 40%
blood volume hemorrhage, and a 1-hour shock period, followed by
resuscitation with 0.9% sodium chloride (three times the shed
blood volume). The animals were randomized to receive: (1) group
I, 5 ug/kg rhiL-11 (n = 6); group Il, 20 ug/kg rhiL-11 (n = 5); group
I, 50 ug/kg rhiL-11 (n = 6) — and then, (2) group IV, sham
hemorrhage (sham, n = 10); group V, sham hemorrhage and
50 ug/kg rhiL-11 (sham + IL-11, n = 6); group VI, no drug (saline,
n = 15); group VI, 50 pg/kg rhik-11 (IL-11, n = 14). Blood
samples and urine were obtained and analyzed at baseline, the end
of hemorrhage, and at every hour.

Results (1) The mean arterial pressure was higher post-
resuscitation (PR) in group lll (62.9 + 8.2 mmHg) than in groups |
and Il (54.9 £ 1.7, 53.9 + 4.3 mmHg; P < 0.01). The urine output
(I: 999 + 428, II: 1,249 + 180, lll: 1,434 + 325 ml) and the cardiac
output (CO) (I: 3.01 £ 0.66, II: 3.30 £ 0.49, lll: 3.43 £ 0.57 I/min)
increased dose dependently. The volume of third space fluid loss
of group lll decreased significantly (I: 157 £ 32, Il: 138 £ 32, lII:
821 21 ml; P < 0.05). (2) Mean arterial pressure was higher PR
among groups IV, V and VI (71.4£75, 71.0%8.9,
72.9 £12.3 mmHg) compared with group VI (59.9+10.9) and
CO of PR was higher in group VII (3.46 % 0.56 I/min) than group
IV (2.99+0.62; P<0.01). Following resuscitation, the urine
output was higher, and the urine specific gravity and third space
fluid loss were lower in group VII (1,434 %325 ml, 1.0035,
82+ 21 ml) compared with group VI (958 390 ml, 1.0053,
125+ 32 ml; P<0.05).

Conclusion The effects of rhiL-11 on the cardiovascular functions
were influenced by the dose of rhiL-11, although the relationship
did not follow simple linearity. A 50ug/kg dose rhiL-11 significantly
improves cardiovascular functions in a porcine model of hemor-
rhagic shock.

P19

Degradation of endothelial glycocalyx provides new insights
in the pathogenesis of septic shock microvascular failure

R Neviérel, R Favory?, X Marechal’
1School of Medicine, Lille, France; 2Calmette Hospital, Lille, France
Critical Care 2007, 11(Suppl 2):P19 (doi: 10.1186/cc5179)

Introduction Glycocalyx (GLX) is implicated in mechanotrans-
duction of shear stress and microvascular blood flow. We tested
whether GLX loss accounts for the microvascular dysfunction in
sepsis and whether activated protein C (APC) preserves
endothelial GLX integrity.

Methods Endotoxin LPS (10 mg/kg) was infused in rats treated or
not with APC (240 pg/kg/hour). Changes in GLX were assessed
by circulating levels of hyaluronan (a GLX constituent) and by GLX
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apparent thickness evaluated using intravital microscopy by
comparing 4 and 150 kDa dextran distribution as markers of GLX
permeable and impermeable tracers, respectively. Intravital micro-
scopy was used to characterize mesentery functional capillary
density. Because glycocalyx is extremely sensitive to free radical,
oxidative stress was evaluated by oxidation of dihydrorhodamine
(DHR) in microvascular beds and by concentrations of heart
malondialdehyde (MDA) and plasma carbonyl proteins (CP).
Results LPS elicited a 4 hours later profound reduction in GLX
layer thickness and increase in plasma hyaluronan levels. LPS rats
had decreases in capillary continuous flow, and significant increases
in intermittent and stopped flow capillaries compared with controls.
The pressor responses to norepinephrine were greatly reduced,
indicative of vascular hyporeactivity. /n vivo oxidation of DHR and
levels of heart MDA and plasma CP were all increased in LPS-
treated rats. Interestingly, in LPS rats, APC reduced plasma
hyaluronan levels and GLX destruction, which was accompanied
with major improvements in vasopressor response and functional
capillary density. APC treatment also prevented increases in
biochemical and in vivo microvascular oxidative stress markers.
Conclusion In our model of septic shock, increased plasma
hyluronan levels and reduction in endothelial layer thickness
indicated GLX degradation. APC prevented vascular oxidative
stress and limited GLX loss. GLX degradation plays a critical role
in the septic vasculature and generation of free radicals during
septic shock is potentially toxic to GLX function.
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Exhaled breath condensate mediators in mechanically
ventilated brain-injured patients with no acute lung injury
are mostly related to markers of systemic inflammation
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London, UK
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Introduction Mechanical ventilation may induce lung injury in
patients with normal lungs. Application of PEEP appears protective.
Lung injury is associated with the production and release of
inflammatory mediators. Such mediators have been identified in
patients’ exhaled breath condensate (EBC) in various lung

Figure 1 (abstract P21)

pathologies. In this study we identified EBC inflammatory markers
in 27 mechanically ventilated brain-injured subjects with neither
acute lung injury (ALI) nor sepsis.

Methods Patients were ventilated with 8 ml/kg tidal volume and
were put either on PEEP = 0 (ZEEP, n = 12) or 8 cmH,O (PEEP,
n = 15). EBC was collected using the RTube device (Respiratory
Research Inc., Charlottesville, VA, US) on the first, third, and fifth
day of mechanical ventilation, and pH, IL-10, IL-1(, IL-6, IL-8,
IL-12p70 and TNFo. were measured. Applying mixed effects
models, we further investigated potential relationships of the above
EBC markers with indices of: i, lung injury (LIS score, PaO,/FiO,,
detected pathologies on lung CT); ii, brain injury (ICP, CPP, GCS,
serum (s) S100 protein, pentothal and mannitol administration); iii,
endothelial injury (sICAM-1, sVCAM-1, von Willebrand factor
antigen); iv, systemic inflammation (temperature, leukocyte counts
and neutrophil counts in blood, albumin, soluble triggering receptor
expressed on myeloid cells (STREM), CRP, procalcitonin (PCT)
and all above-mentioned cytokines in serum or plasma); and v,
disease severity (APACHE Il score, 24 hour ICU trauma score,
presence of SIRS, mean arterial pressure).

Results No significant differences in EBC measurements were
observed between the two groups except a time-dependent
decrease in IL-10 (P < 0.05, by ANOVA) in the PEEP group. EBC pH
and IL-10 showed no significant relationships (mixed effects models)
with any parameter measured. All other EBC cytokines were inversely
related to STREM levels. Additional significant relationships were
obtained between individual EBC cytokines and slL-8 (IL-8, IL-12p70,
TNFo), sIL-6 (IL-1B), PCT (IL-1, IL-12p70), the existence of SIRS (IL-
6, IL-8), sVCAM-1 (IL-6), and pentothal administration (IL-1).
Conclusion In our population of mechanically ventilated, brain-
injured patients with no ALI, ZEEP or applied PEEP did not induce
detectable changes in most lung inflammatory mediators in EBC;
the latter appear mostly related to markers of systemic
inflammation (especially sTREM-1) rather than to indices of brain
and endothelial injury.
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Reduced local inflammatory reactivity in septic patients
compared with healthy controls

D Ikeoka', C Pachler!, S Korsatko!, M Bodenlenz?, J Mader?,
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"Medical University Graz, Austria; 2Joanneum Research, Graz, Austria
Critical Care 2007, 11(Suppl 2):P21 (doi: 10.1186/cc5181)

Introduction The aim of this study was to access the local
inflammatory reactivity by measurement of the cytokine response
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after catheter insertion into subcutaneous adipose tissue (SAT) of
patients with severe sepsis compared with healthy volunteers.
Methods Eight healthy volunteers and 10 patients with severe
sepsis were included. One 18-gauge open-flow microperfusion
double-lumen catheter was inserted into SAT of the abdominal wall
and perfused with an isotonic solution at a flow rate of 1 pl/min.
Blood samples and probe effluent samples from interstitial fluid of
SAT were withdrawn in two hourly intervals for a period of 8 hours
and retrospectively analysed using a Multiplex ELISA system for
IL-1B, IL-6, IL-8 and TNFo..

Results Concentrations of IL-1f3, IL-6 and IL-8 were substantially
higher in SAT (13.3 (11.2; 31.0); 1,934 (1,650; 2,730); 917 (656;
2,672) pg/ml; median (25th; 75th percentile)) than in serum (0.8
(0.6; 1.3); 49.2 (3.8; 67.6); 36.1 (6.3; 89.1) pg/ml) for both
groups, whereas TNFo. concentrations were similar in serum and
SAT (Figure 1). Serum concentrations of all cytokines remained
stable over time. However, a significant increase was observed for
IL-18 and IL-8 in SAT in both groups. This increase was
significantly in septic patients vs healthy controls.

Conclusion Insertion of a catheter into subcutaneous adipose
tissue promotes a local inflammatory response in both healthy
individuals and critically ill patients. The attenuated response in
patients with severe sepsis might be caused by reduced
inflammatory reactivity in this group.
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The evaluation of sivelestat sodium hydrate in acute lung
injury/acute respiratory distress syndrome patients in the
intensive care unit

T lkeda, K lkeda, T Ueno, Y Kuroki, T Yokoyama, K Yoshikawa
Hachiouji Medical Center, Tokyo Medical University, Tokyo, Japan
Critical Care 2007, 11(Suppl 2):P22 (doi: 10.1186/cc5182)

The onset mechanism of ALI/ARDS and subsequent tissue injury
are considered to be associated with neutrophil elastase, and the
main causes of ALI/ARDS are considered to be sepsis or aspiration
pneumonia. In Japan, sivelestat sodium hydrate (Elaspol), a
selective elastase inhibitor, was approved in 2002 for ALI/ARDS
accompanied by SIRS, and this medicine has been evaluated in a
clinical situation. In this study, we performed a retrospective
comparison of the sivelestat sodium administration between two
groups of patients: Group Elaspol, consisting of 308 patients(209
males and 99 females, aged 66 * 15years) with ALI/ARDS
accompanied by SIRS who were treated with sivelestat sodium at
a dose of 0.2 mg/kg/hour for 72 hours or more, after approval of
this drug; and Group Control, consisting of 41 patients (28 males
and 13 females, aged 66 * 14 years) with ALI/ARDS accompanied
by SIRS who were treated in the ICU under similar conditions, but
using traditional methods for respiratory control, prior to approval
sivelestat sodium. The APACHE Il scores of Group Elaspol and
Group Control were 23+ 9 and 23+8, SOFA scores were
8.7 £ 3.8 and 8.9 * 4.1, and the lung injury scores were 2.1 £ 0.7
and 2.1 £ 0.6, respectively, with no significant differences between
the groups. The initial PEEP value of Group Elaspol was 5.9 £ 3.3,
which was significantly higher than that of Group Control
(8.4+2.7cmH,0). The PaO,/FIO, ratios under mechanical
ventilation management 24, 48 and 72 hours after the beginning of
drug administration were 209 £ 87, 222 + 92, and 222 + 82 mmHg
in  Group Elaspol, and were 191 %91, 20791, and
211 £100 mmHg in Group Control. The ventilator-free days of
Group Elaspol and Group Control were 18 = 9 and 10 * 12 days,
respectively, and these values showed a significant difference
(P<0.001). Furthermore, the survival rate after 28 days was
significantly higher in Group Elaspol than in Group Control (Group

Available online http://ccforum.com/supplements/11/S2

Elaspol: 75%, Group Control: 52%; P < 0.001). These results
suggest that sivelestat sodium hydrate is a good option as a
treatment strategy for neutrophil elastase-associated septic
ALI/ARDS accompanied by SIRS.

P23

Pharmacological modulation with prolonged
administration of moderate doses of steroid in a murine
model of septic acute lung injury after burn insult
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Introduction Many patients who experience surgical stress
including burn injury become susceptible to severe sepsis and
septic organ dysfunction including acute lung injury (ALI), which
remains the primary contributor to morbidity and mortality in burn
patients. Proinflammatory cytokines including several chemokines
are implicated in this process. The pharmacological modulation
with steroid inhibiting the process of cytokine synthesis may serve
as effective therapy for the prevention of tissue injury and the
resultant organ dysfunction including respiratory failure. We
developed a murine model of septic ALl after burn insult and
examined the effects of prolonged administration of moderate
doses of steroid.

Methods Male BALB/c mice were divided into three groups.
Group | served for sham burns. In groups Il and lll, a 15% BSA full-
thickness burn was made on the dorsum under ether anesthesia,
followed by adequate fluid resuscitation. After the burn injury,
3 mg/kg prednisolone (PSL) in group Il was administered sub-
cutaneously daily for 10 days. On the 11th day, 10 mg/kg
lipopolysaccharide (LPS) was injected intravenously. In the first
experiment, we observed the survival within 72 hours after LPS
injection in each group (n = 10). In the second experiment, we
sacrificed the animals at 12 hours after LPS injection, then
obtained plasma and lung tissue to determine the levels of TNFo
and macrophage inflammatory protein-2 (MIP-2, a functional homo-
logue of human IL-8 in mice) in these samples (n=8, sandwich
ELISA). We also determined gene expression (n=4, MIP-
2/GAPDH mRNA ratio by RT-PCR), myeloperoxidase activities
(MPO, n = 8) and histopathological findings in the lung tissue.
Results The survival and production of cytokines are shown in Table
1. Histopathological findings in group lll were obviously attenuated.

Table 1 (abstract P23)

Lung
MIP-2/
Plasma Plasma Lung GAPDH Lung
Survival  TNF MIP-2  MIP-2  mRNA MPO
Group (%) (pg/ml)  (pg/ml) (pg/mg) ratio (U/mg)
| (sham-LPS) 100 1,190 6,396 70.0 0.345 0.405
Il (burn-LPS)  Of  3,024* 13,766* 1425 0.975¢ 0574*
Il (PSL) 50* 7498 7918 11.65  0.0525 0.244S

Mean values are presented. *P < 0.05 vs group Il, **£ < 0.005 vs group |,
tP < 0.01 vs group |, ¥P < 0.05 vs group |, SP < 0.005 vs group II.

Conclusions In this animal model, a pretreatment with PSL as the
cytokine synthesis inhibitor improved the survival and attenuated
the production of cytokines. The complications associated with
sepsis after burn insults, especially ALl, could be preventable by
the pharmacological modulation with prolonged administration of
moderate doses of steroid.
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Glucosamine enhances heat shock protein 70 expression
in vitro and in vivo following injury
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Introduction Enhanced activity of the O-glycosylation pathway (O-
glcNAc) has been shown to enhance increase heat shock protein
(HSP70) expression. Glucosamine (GA) is a vital intermediate in
this pathway.

Methods Mouse fibroblast (MEF) cells underwent heat stress (HS)
at 43°C for 45 minutes. GA doses from 1.25 to 20 mM were given
immediately prior to HS. Cell survival was assessed via MTS assay.
GA’s effect on HSP70 expression in vivo was assessed using a
mouse model of cecal ligation and puncture (CLP). Mice were
given 0.26 g/kg GA i.v. 1 hour post CLP.

Results In MEF cells, 10 mM GA led to a 164% increase in HSP70
expression over control 4 hours post HS (P<0.05 vs control).
Further, GA treatment led to an increase in cell survival post HS
injury at all doses tested (P < 0.01 vs control). Following CLP-
induced sepsis, a single dose of GA led to an increase in lung and
heart HSP70 at 1 and 2 hours post CLP vs saline control (SC). This
effect was lost at 6 and 24 hours (see Figure 1, *P<0.05 versus
SC at each timepoint). Similarly, GA led to an increase in HSP70 in
colon tissue as well, with the effect lasting to 6 hours (*£<0.05
versus SC). The effect in colon was lost by 24 hours.

Conclusions To our knowledge, this is the first report that shows
GA treatment can increase HSP70 expression both in vivo and in
vitro. Previous data have demonstrated beneficial effects of GA
treatment following ischemia/reperfusion injury and hemorrhagic
shock early after injury. GA's effect on HSP70 expression in
multiple tissues may help to explain these effects. Further, GA's
effect on HSP70 expression may be an important factor involved in
GA'’s benefits in arthritis and joint disease.

Figure 1 (abstract 24)
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Lung heat shock protein (HSP70) expression in glucosamine vs saline
following cecal ligation and puncture.
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Introduction Lethal sepsis occurs if an excessive inflammatory
response evolves that cannot be controlled by physiological anti-

inflammatory mechanisms. Vagus nerve stimulation showed improved
survival in sepsis; however, this seems not to be feasible in septic
patients. We therefore investigated the effect of activation of the
cholinergic anti-inflammatory pathway by pharmacologic cholin-
esterase inhibition on survival and inflammation in a septic mouse
model.

Methods To investigate the therapeutic effect of nicotine and
physostigmine we performed cecal ligation and puncture (CLP) in
female C57/B6 mice (each group n=21). Substances were
administered by intraperitoneal injection. Control groups received
the same volume (50-180 pl) of LPS-free 0.9% NaCl (solvent).
CLP was performed blinded to the identity of the treatment group.
In addition to survival experiments we performed measurements of
cytokines in plasma and the electrophoretic mobility shift assay
(EMSA) for NF-kB in peritoneal skin, liver and kidneys.

Results (1) Animals treated with nicotine (400 ug/kg) or
physostigmine (80 ng/kg) survived significantly better than control
mice (P < 0.05). There was no difference between the treatment
groups. (2) Dose escalation of physostigmine was not superior to
the normal dose. Survival in the high-dose group, however, was still
significantly better than in the control group. (3) Proinflammatory
cytokine levels of TNFa, IL-6 and IL-1f were significantly reduced
in animals treated with physostigmine (P < 0.01). (4) Cholin-
esterase inhibition with physostigmine in CLP reduced NF-xB
activation in the peritoneum, kidney and liver compared with the
control and sham-operated group (P<0.01).

Conclusion We show that pharmacological cholinesterase
inhibition with physostigmine improves survival in experimental
sepsis, most probably by activation of the cholinergic anti-inflam-
matory pathway. One possible mechanism is modulation of the NF-
kB pathway. Therefore, cholinesterase inhibition may have
important implications for treatment of sepsis.
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Introduction High-mobility-group box protein 1 (HMGB1) is a
highly conserved, ubiquitous protein present in the nuclei and
cytoplasm of nearly all cell types and, secreted into the extracellular
milieu, acts as a proinflammatory cytokine. The function of HMGB1
has been widely studied for sepsis and inflammation. HMGB1 was
reported as a late mediator in endotoxic shock and was known as
an abundant protein present in nuclei and cytoplasm and involved
in maintaining nucleosome structure and regulation of gene
transcription. Moreover, elevated, circulating levels of HMGB1 also
have been described in a case of human hemorrhagic shock due to
abdominal aortic aneurysm without evidence of infection. However,
the relationship between HMGB1 and trauma has not been
studied except for the report of a rat model of burn.

Materials and methods The study cases consisted of 20 trauma
patients who were admitted to the emergency room by ambulance.
As soon as they arrived in the emergency room, their blood sample
were collected, centrifuged, and stored at —80°C. The serum
HMGB1 concentration was measured by ELISA. We compared
the injury severity score (ISS), probability of survival values and the
revised trauma score (RTS) of the patients with the presence of



serum HMGB1 (group A) and without the presence (group B). We
therefore divided into two groups, high ISS group (<25) and low
ISS group (>25), and examined the relation with the serum
HMGB1 level.

Results Our data showed that the number in group A was nine
cases and group B was 11 cases. The ISS of group A was
significantly higher than that in group B (P = 0.0013). The P value
of group A was significantly lower than in group B (P = 0.0131).
The serum HMGB1 level of the >25 ISS group was significantly
higher than in the <25 ISS group.

Discussion These data suggest that HMGB1 seems to be a
primary mediator of trauma-induced pathology. Because the ISS
was significantly correlated with the presence of serum HMGB1,
HMGB1 may be expressed in severe injuries and it may be a
important parameter that indicates the severity of injury.
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Beneficial effects of antiplatelet drugs in patients with
community-acquired pneumonia and in endotoxin shock in
mice
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"University Hospital Jena, Germany; 2University Hospital Homburg,
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Aims Systemic inflammation and sepsis are associated with blood
platelet activation, which may contribute to the development of
organ failure. In this study we proved whether antiplatelet drugs
have a benefit in patients who may develop sepsis as well as in a
mouse model of endotoxin shock.

Methods Data obtained from 224 patients with community-
acquired pneumonia (CAP) were retrospectively analysed for an
association between prehospital treatment with long-acting
antiplatelet drugs such as acetyl salicylic acid (n=236) or
thienopyridine ADP-receptor antagonists (clopidogrel or ticlopidin,
n=8) and clinical outcome. Use of statins was an exclusion
criterion. BALB/c mice were pretreated with clopidogrel for 4 days
prior to an intraperitoneal injection of LPS (Escherichia coli
0111:B4). For platelet counts and blood gas analysis, standard
procedures were used. Lung tissues were stained with HE or a
FITC-labelled anti-fibrin(ogen) antibody.

Results CAP patients with antiplatelet drugs (n=44) were older
than control patients (n=180; 69+7 vs 58+ 13years,
P<0.00001). At the day of hospital admission there were no
differences in platelet or leukocyte counts, CRP and SOFA scores
between both groups. However, patients on antiplatelet drugs
developed organ failure less frequently than control patients (ICU
admission: 9.1% vs 26.1%; P < 0.02). In the mouse model of
endotoxin shock, clopidogrel reduced the drop in platelet count
and the degree of lung injury. Compared with controls we found
20 hours after LPS injection in the clopidogrel-treated animals a
lower number of thrombi in the lung vasculature (6.1 £2.3 vs
11.5 + 4.4 thrombi per screen, P < 0.025) as well as higher blood
pH and bicarbonate levels (7.01 £ 0.01 vs 6.93 + 0.04, P< 0.04
and 10.2 £ 0.14 vs 7.3 £ 0.14 mmol/l, P< 0.03, respectively).
Conclusions Antiplatelet drugs may have a beneficial effect in
systemic inflammation and sepsis, and could be a novel therapy
option, at least in patients of low bleeding risk. One mechanism of
their effects could be a reduction in the microvascular thrombus
formation.

Available online http://ccforum.com/supplements/11/S2
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consequences on morbidity
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Introduction While early aggressive fluid administration has been
associated with improved outcome in sepsis [1], this approach
may increase the risk of lung edema and abdominal compartment
syndrome when capillary permeability is increased. The aim of this
study was to test two different approaches of volume resuscitation
in septic animals.

Methods Thirty pigs were anaesthetized and invasively monitored
(systemic and regional flows and pressures). They were
randomized to control, moderate volume (C; n=17), control, high
volume (CH; n = 8), peritonitis, moderate volume (P; n = 8) and
peritonitis, high volume (PH; n=7). Peritonitis was induced by
instillation of 1 g/kg autologous faeces dissolved in glucose
solution. Ventilation was adjusted to maintain an arterial pO,
>100 mmHg. Groups CH and PH received 15 ml/kg/hour Ringer's
solution plus 5 ml/kg/hour HES 6%, whereas groups C and P
received 10 ml/kg/hour Ringer's solution. If clinical signs of
hypovolaemia were present, additional boluses of HES 6%
(maximally 100 ml/hour) were given. The animals were treated and
observed for 24 hours or until death.

Results Cardiac output was higher in group PH as compared with
the other groups (P < 0.05), while mean arterial pressure was

Figure 1 (abstract P28)
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similar in all groups. While the oxygenation index (paO,/FiO,)
decreased in all groups, group PH had the lowest values after 6 hours
and throughout the rest of the experiments (P < 0.05) (Figure 1).
Survival was lowest in group PH, followed by group P, while all
animals in the control groups survived until 24 hours (Figure 2).
Conclusion High-volume administration decreased oxygenation
and survival in peritonitis but not in control animals. A high-volume
approach may not be generally beneficial in abdominal sepsis.
Reference

1. Rivers E, etal: N Engl J Med 2001, 345:1368-1377.
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Introduction Fluid resuscitation is necessary in sepsis, but positive
fluid balance may increase the risk of mortality. We tested the
hypothesis that a volume resuscitation strategy may modify liver
mitochondrial function and outcome.

Methods Twenty-nine anesthetized pigs received for 24 hours
either endotoxin or placebo, and either Ringer’s lactate 10 ml/kg/hour
or 15 ml/kg/hour + 5 ml/hour HES. Systemic and regional hemo-
dynamics were measured. Liver mitochondrial state 3 and state 4
oxygen consumption were determined.

Results Hepatosplanchnic oxygen delivery was similar in endotoxic
pigs with high (2.97 £ 1.58 ml/min/kg) vs moderate volume
administration (3.06 * 0.6 ml/min/kg), but hepatosplanchnic VO,
was lower in animals with high (1.32 £ 0.4 ml/min/kg) vs moderate
volume administration (1.75 £ 0.3 ml/min/kg, P=0.019). Endotoxin
high-volume pigs exhibited a decrease in state 3 respiration for
complex | and complex Il (not significant) in comparison with
control high-volume and with endotoxin low-volume pigs (Figure 1).
They also had an increased mortality rate during the 24-hour study
period (60% vs 0% in controls).

Conclusion A prolonged high-volume resuscitation approach
during endotoxemia may be associated with impaired hepato-
splanchnic oxygen consumption, liver mitochondrial dysfunction

Figure 1 (abstract P29)
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and high mortality. The impact of aggressive and prolonged volume
administration on hepatosplanchnic oxygenation and mitochondrial
function in human sepsis should be determined.
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Effect of C1-esterase inhibitor treatment on
microcirculatory perfusion after superior mesenteric artery
ischemia
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Multiple studies have stressed the importance of the contribution
of activated complement to the pathology of reperfusion injury after
tissue ischemia. Using intravital microscopy, this study explores
functional consequences of the inhibition of the classical pathway
of complement activation with C1-esterase inhibitor (C1-INH) in
the context of superior mesenteric artery occlusion (SMAO)/
reperfusion.

Thirty anesthetized, spontaneously breathing, male Sprague-
Dawley rats underwent SMAO for 60 minutes followed by
reperfusion (4 hours). C1-esterase inhibitor (100 IU/kg, 200 IU/kg
body weight) or saline (0.9%) was given as a single bolus before
reperfusion. Sham-operated animals (n = 10) without SMAO served
as controls. Systemic hemodynamics were monitored continuously,
arterial blood gases analyzed intermittently, and leukocyte/
endothelial interactions in the mesenteric microcirculation
quantified at intervals using intravital microscopy. lleal lipid-binding
protein (I-LBP) levels were measured from serum samples with an
ELISA at the end of the experiments.

C1-INH restored microcirculatory perfusion of postcapillary venules
to baseline levels in a dose-dependent manner and reduced
leukocyte adhesion following SMAO/reperfusion to similar levels in
both C1-INH-treated groups during reperfusion. Furthermore, C1-
INH treatment efficiently prevented metabolic acidosis, and
reduced the need for intravenous fluids to support blood pressure.
Furthermore, I-LBP levels decreased in a dose-dependent manner,
and were comparable with the levels of sham-operated animals at
the end of the experiments. Survival rates were 100% in controls
and after 200 1U/kg C1-INH, 90% after 100 IU/kg C1-INH, and
30% in saline-treated animals.

In the setting of mesenteric ischemia, C1-INH given as a bolus
infusion shortly before reperfusion efficiently restored microcirculatory
perfusion in a dose-dependent manner, reduced local and systemic
inflammatory response, and improved outcome. I|-LBP levels
correlated well with the functional consequences of mesenteric
ischemia/reperfusion and treatment at the end of the experiments.
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Dobutamine protects lymphocyctes against staurosporin-
induced apoptosis via a receptor-independent and p38-
independent pathway
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Introduction Since catecholamines have been shown to modulate
various immunological functions, the goal of this work was to
investigate their effects on staurosporin-induced apoptosis of
Jurkat T cells, a well-established model for human T lymphocytes.



Methods Jurkat T cells passages 1-12 were used. Apoptosis was
measured with a caspase-activity assay and with FACS analysis of
annexin—propidium iodide double-stained cells.

Results Exposure of Jurkat T cells for 2 hours to staurosporin
(2 uM) induced apoptosis: the number of apoptotic cells increased
to 14.0£0.8% versus 2.3+ 0.4% in the control group. Pre-
treatment (4 hours) with dobutamine 100 and 500 uM decreased
the staurosporin-induced apoptosis to 11.6 £ 0.6% and 8.7 £ 0.7%,
respectively (P < 0.01, mean + SEM, n = 44). Other catechol-
amines like epinephrine and norepinephrine (both up to 500 uM)
had no effect on staurosporin-induced apoptosis. To investigate
whether this protective effect of dobutamine was mediated via B-
receptors, specific B-blockers were used: neither atenolol (31)
(100 mM), nor ICI 118,551 (32) (10 mM) blocked the protective
effect of dobutamine. Furthermore, dobutamine (1-500 uM) did
not increase cAMP production in these cells. Therefore, the
protective effect of dobutamine is not B-receptor-mediated. Since it
was previously demonstrated that MAPKs p38 and JNK, but not
ERK, are activated by dobutamine in Jurkat T cells, we investigated
whether the activation of these MAPKs are involved in the
protection by dobutamine: inhibition of JNK activation with SP
600125 (1 uM) did not influence the protective effect of dobuta-
mine. Inhibition of p38 activation with SBI 202190 (5 uM) even
seemed to reinforce the protection afforded by dobutamine.
Conclusions These experiments demonstrate that dobutamine
pretreatment protects T cells from staurosporin-induced apoptosis.
This protective effect is not B-receptor-mediated. Also, activation of
MAPKs p38 or JNK by dobutamine is not responsible for the
protective effect. The molecular mechanisms by which dobutamine
exerts this protective effect remain to be elucidated.
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in the intensive care unit
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Introduction The aim of the study is the measurement of serum
vasopressin concentrations in the mixed critically ill patients,
24 hours after admission to the ICU and just before the discharge.
Methods In this study there were included patients admitted to the
ICU from June until November 2006 (n = 22; 12 males, 10
females), mean age 46.45 + 22.03, APACHE Il score 8.59 + 4.76,
length of stay 9.68 + 6.52. Patients with central nervous system
failure, neurosurgical patients and patients remaining in the ICU for
no longer than 72 hours were excluded. Serum vasopressin
concentrations were measured 24 hours after their admission to
the ICU and just before their discharge. The control group was 20
healthy volunteers (blood donors). Vasopressin was measured by
the radioimmunoassay method in pmol/l. The sensitivity of the
method is 0.5 pmol/l and the specificity is 100%. The statistical
analysis was done with the ¢ test.

Results Vasopressin serum concentrations at 24 hours after
admission were 32,618 + 20,570 pmol/l. Vasopressin serum
concentrations in critically ill patients were significantly higher than
in the healthy control group (11,302 + 31,002, P < 0.001). Serum
vasopressin concentrations on admission compared with vaso-
pressin concentrations at discharge were statistically significantly
increased (P< 0.001).

Conclusions Serum vasopressin concentrations in critically ill
patients in a mixed ICU are increased 24 hours after admission
compared with the control group. The value at discharge is lower

Available online http://ccforum.com/supplements/11/S2

than the value on admission and it approaches the value of
vasopressin in healthy volunteers. To confirm these results, more
studies will be needed.
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Introduction Terlipressin is increasingly used in the treatment of
sepsis-associated hypotension. However, terlipressin may reduce
cardiac output and global oxygen supply.

Methods We performed a prospective, randomized, controlled
clinical study to determine whether dobutamine may counter-
balance the depressions in cardiac index and mixed-venous oxygen
saturation resulting from sole terlipressin infusion. We enrolled 60
septic shock patients requiring high doses of norepinephrine
(0.9 nug/kg/min) to maintain mean arterial pressure at 70 £ 5 mmHg.
Patients were randomly allocated to be treated either with (a) 1 mg
terlipressin, (b) 1 mg terlipressin followed by incremental dobuta-
mine doses to reverse the anticipated reductions in mixed-venous
oxygen saturation, or (c) sole norepinephrine infusion (control;
each n=20).

Results Data from right heart catheterization, thermo-dye dilution
catheter, gastric tonometry, as well as organ function and
coagulation were obtained at baseline and after 2 and 4 hours.
Terlipressin (with and without dobutamine) infusion preserved the
mean arterial pressure at threshold values of 70 =5 mmHg, while
allowing one to reduce norepinephrine doses to 0.18 £ 0.04 and
0.2 + 0.05 pg/kg/min, respectively (vs 1.4 £0.07 pug/kg/min in
controls at 4 hours; each P<0.01). The terlipressin-linked
decrease in mixed-venous oxygen saturation was reversed by
dobutamine (at 4 hours: 59+ 2 vs 69+ 3%, P=0.023). No
statistically significant differences were found intra-group and
between groups in terms of differences between gastric mucosal
and arterial carbon dioxide partial pressure, blood clearance of
indocyanine green, as well as the plasma disappearance rate of
indocyanine green

Conclusions In catecholamine-dependent human septic shock,
terlipressin (with and without concomitant dobutamine) stabilizes
hemodynamics and reduces norepinephrine requirements.
Dobutamine is a useful inotropic agent to reverse the depression in
global oxygen transport resulting from sole terlipressin infusion
without obvious side effects.
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Vasopressin substitution causes microcirculatory changes
in patients with septic shock
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Introduction We tested the effects of arginine vasopressin on
tissue oxygenation, microvascular reactivity and oral mucosa
microcirculation in patients with septic shock.

Methods In 20 patients with septic shock, tissue microcirculation
was determined before treatment with AVP (2 1U/hour), after
2 hours of treatment and 2 hours after treatment.
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Base level 2 hours AVP 2 hours after AVP P value step 1 P value step 2
SO, 1 mm (%) 79; 40-99 72.5;59-88 83; 45-93 <0.05 <0.05
SO, 4 mm (%) 79; 48-97 68; 50-93 81;24-99 <0.05 <0.01
Flow 1 mm 56; 11-390 33; 10-212 39; 10-249 <0.01 <0.01
Flow 4 mm 332.5; 149-517 280; 119-511 331; 150-581 <0.05 <0.05
Velocity 1 mm 22.5;12-45 17.5;11-33 20;11-33 <0.01 <0.05

The thenar muscle StO, was measured by near-infrared
spectroscopy (InSpectra; Hutchinson Technology, Hutchinson,
MN, USA). Oral mucosal tissue oxygen saturation, microcirculatory
blood flow and blood flow velocity were measured in depths of 1
and 4mm with a laser Doppler flowmetry and remission
spectroscopy system (O,C).

Results See Table 1. Vasopressin infusion led to a significant
decrease of oral mucosal oxygen saturation and blood flow, and a
significant decrease of flow velocity in a depth of 1 mm. Changes
in thenar tissue perfusion were not detectable.

Conclusion Vasopressin causes a deterioration of oral mucosal
blood flow but not in thenar tissue perfusion.
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Introduction Bolus infusion of terlipressin, a vasopressin analog,
increases the mean arterial pressure (MAP) in patients with sepsis-
related arterial hypotension. However, bolus infusion of terlipressin
may be associated with severe side effects like excessive systemic
and pulmonary vasoconstriction. We hypothesized that continuous
low-dose infusion of terlipressin may reverse arterial hypotension
with reduced side effects.

Figure 1 (abstract P35)
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Mean arterial pressure (MAP) during continuous and intermittent bolus
infusion of terlipressin in endotexemic ewes.

Methods Sixteen ewes were chronically instrumented to determine
the hemodynamics of the systemic and pulmonary circulation. After
16 hours of endotoxin infusion, all sheep exhibited a hypotensive—
hyperdynamic circulation. Thereafter, the animals were randomized
to be treated with either a continuous (2 mg over 24 hours) or
bolus infusion (1 mg every 6 hours) of terlipressin.

Results Continuous infusion of terlipressin reversed the endotoxin-
induced decrease in MAP during the entire 24-hour study period
(P < 0.001). Intermittent bolus injections of terlipressin contributed
to overshooting increases in MAP, as well as in systemic and
pulmonary vascular resistance index (each P < 0.001), which were
followed by sudden and strong rebound effects (Figure 1).
Conclusion A goal-directed continuous infusion of terlipressin may
be superior to terlipressin bolus injection to treat patients with
sepsis-related arterial hypotension.
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Introduction Sepsis alters vascular reactivity. We studied the
impact of peritonitis and endotoxemia on hepatic and superior
mesenteric arterial contractility.

Materials and methods We studied fecal peritonitis (P, n = 7),
endotoxin-infusion (E, n = 8) and control (C, n = 6) for 24 hours
after abdominal surgery and eight control pigs without surgery
(SPA). Systemic and regional hemodynamics and ex-vivo
splanchnic vascular reactivity to norepinephrine (NE; tissue bath)
were measured and cumulative dose—response curves to NE were
constructed. Tension was expressed in grams.

Results CO increased (P < 0.05) in P and E. SMA flow (median
(range)) decreased in C from 24 (15-30) to 15 (11-21) ml/kg/min
(P=0.022) (Table 1).

Table 1 (abstract P36)

N of arterial rings SMA (g) HA (g)
c@7) 3(2-4) 2 (1-3)
P (21) 3(2-4) 3(2-4)
E(17) 1 (0.3-2)** 2 (1-3)
SPA (18) 10 (8-16)*** 8 (7-10)***

Data presented as median (range). *P = 0.002 E vs P and C; **P < 0.01 vs
C,P,and E; TP < 0.001 vs C, E and P; ¥ = 0.008 vs C.

Conclusions The splanchnic vascular response to NE is
heterogenous in sepsis, and SMA is most affected. This may
modify blood flow distribution if high NE doses are used.
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Introduction Norepinephrine (NE) is a first-line vasopressor used
in patients with septic shock. Because of its predominant o-
agonist effect, it is assumed to increase vasomotor tone and hence
the mean arterial pressure (MAP) without significant effect on the
cardiac index (Cl). However, a potential beneficial effect on Cl can
be expected from its venoconstrictor a-agonist-mediated effect
combined with an inotropic ; agonist effect, provided that the
increase in left ventricular afterload is not excessive (high levels of
MAP). The aim of our study was to examine the cardiovascular
effect of NE when it induces marked changes in MAP.

Methods In an observational study of patients (n=37) resuscitated
for septic shock, we analysed hemodynamic PiCCO data at two
consecutive time points where the MAP changed by more than
15% in response to either initiation or to change of doses of NE.
Two subgroups of patients were identified. The first subgroup
(MAPincr) consisted of 21 patients in whom the MAP increased by
more than 15% in response to either initiation of NE infusion
(n=28) orincrease in NE dose (from 1.7 £ 1.7 to 2.2 + 1.4 mg/hour;
n=13). The second subgroup (MAPdecr) consisted of 16 patients
in whom the MAP decreased by more than 15% in response to the
decrease in NE doses. For both subgroups, the time between the
two consecutive sets of measurements did not exceed 2 hours and
no other treatments that may alter hemodynamics were adminis-
tered within this period (fluids, hemofiltration, diuretics or other
catecholamines).

Results In the MAPincr subgroup, MAP increased from 56 £ 17 to
84 + 12 mmHg (P < 0.05) while significant increases in Cl (from
3.4 £ 1.0 to 3.7 + 0.9 I/min/m?2), stroke volume index (SVi) (from
37 £ 12 to 41 = 11 ml/m?) and global end diastolic volume index
(GEDVi) (from 706 £ 203 to 767 * 225 ml/m2) were observed.
Neither the heart rate nor the global ejection fraction (GEF) signifi-
cantly changed. In seven patients, the GEF markedly increased by
>15% in parallel to the increase in SVi. In the MAPdecr subgroup,
MAP decreased from 95 £ 12 to 70 £ 9 mmHg (P < 0.05). The Cl
(from 8.5 + 1.4 t0 3.0 = 0.9 I/min/m?2) and GEDVi (from 815 + 319
to 721 + 253 ml/m2) decreased significantly, while the heart rate,
SVi (P=0.07) and GEF did not change.

Conclusion In our septic shock patients, changes in MAP resulting
from increases or decreases in the doses of NE, were associated
with changes in Cl related to changes in GEDVi (cardiac preload)
and in some patients to changes in systolic left ventricular function
evaluated by GEF. These findings suggest that administration of
NE in septic shock is associated not only with an increase in MAP
but also with an increase in systemic blood flow.

P38

Tissue Doppler imaging suggests an association between
endotoxemia and impaired myocardial relaxation

D Sturgess, B Haluska, B Venkatesh
University of Queensland, Brisbane, Australia
Critical Care 2007, 11(Suppl 2):P38 (doi: 10.1186/cc5198)

Introduction Tissue Doppler imaging (TDI) is a novel technique
that measures myocardial velocity. The peak early diastolic mitral
annulus velocity (E") offers a relatively preload-insensitive measure
of LV relaxation. There are scant data regarding its use in sepsis or

Available online http://ccforum.com/supplements/11/S2

endotoxemia. This study sought to determine the effect of
endotoxemia upon TDI variables.

Methods With ethics committee approval, 10 male Sprague—
Dawley rats were studied. Anesthesia was induced with alfaxalone
and maintained with isofluorane. Mechanical ventilation was
performed via tracheostomy. All rats received 0.9% NaCl 3 ml/hour
via a carotid line. Immediately after baseline assessment (T = 0),
rats received 1 ml/kg iv. infusion over 30 minutes (study group
(n=>5), endotoxin 10 mg/ml (Escherichia coli O55:B5; Sigma,
MO, USA); control group, 0.9% NaCl). Echocardiography was
performed (15 MHz transducer, Vivid5; GE Healthcare) at T= 0,
60 minutes (T = 60) and 2.5 hours (T = 150). Measurements
included the heart rate, mean arterial pressure (MAP), femoral
venous pressure, LV outflow tract diameter and flow (peak velocity
(Vpeak), cardiac output (CO)), peak early diastolic mitral inflow (E),
peak systolic mitral annulus velocity (S’) and E’.

Results There was no significant difference in mean + SD weight
(study 539 * 88 g, control 504 + 108 g, P= 0.6) or hemodynamic
variables at 7= 0. At T = 60, only V,,,, was higher in the study
group compared with controls (1.29 + 0.24 vs 0.86 = 0.21 m/s,
P=0.03). The study group demonstrated lower MAP, E and E” at
T=150 (Table 1).

Table 1 (abstract P38)

Control Study P
MAP (mmHg) 118 + 21 75 + 35 0.05
CO (I/min) 0.156 = 0.02 0.181 £ 0.07 0.5
E (m/s) 1.02+£0.2 0.76 £ 0.11 0.04
E’ (m/s) 0.095 £ 0.02 0.061 £ 0.02 0.03

Conclusion In this model, endotoxemia was associated with a
decrease in E and E’. This decrease in E’ suggests a decreased
rate of myocardial relaxation. This has not previously been reported.

P39

Hemodynamic and cardiac peptide in septic myocardial
depression: the effects of calcium sensitizer

C Cariello, F Guarracino, L Giannecchini, P Giomi, S Lorenzini
University Hospital, Pisa, Italy
Critical Care 2007, 11(Suppl 2):P39 (doi: 10.1186/cc5199)

Introduction The aim of this retrospective study is to evaluate
hemodynamic and neurohormonal effects of levosimendan in
cardiac patients with sepsis-induced cardiac dysfunction. Septic
shock is characterized by profound cardiovascular alterations
including myocardial depression. Levosimendan has recently been
shown to improve cardiac function in septic shock.

Methods Fifteen patients with myocardial depression related to
septic shock were enrolled. All patients had SIRS criteria, culture
isolation of one or more pathogens, positive procalcitonin, SBP
<90 mmHg unresponsive to load challenge. We defined myo-
cardial depression as a reduced SvO, in the presence of increased
brain natriuretic peptide secretion and Troponin | release, and
systolic and/or diastolic dysfunction by transoesophageal echo
evaluation of ejection fraction and mitral annulus tissue Doppler
imaging velocities. All patients received levosimendan infusion for
24 hours at 0.1 pug/kg/min combined with norepinephrine.

Results Data were obtained by evaluating the average of the
percentage variation between T, (starting infusion) and T,
(24 hours  after infusion), T, (48hours), T, (72hours), T,
(96 hours), Ty (120 hours) and Ty (144 hours). Levosimendan
significantly increased SvO, and ejection fraction, and decreased
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Troponin | and brain natriuretic peptide. Levosimendan improved
diastolic function by increasing the E” velocity at tissue Doppler
imaging at 48 hours. All data were analysed by the Fisher F test.

Table 1 (abstract P39)

To T, T, Ty T, Ts Te
SvO, (%) 0 4 10 17 22 19 22
Trop | (hg/ml) O -65 -86 -82 -78 -62 -62
BNP (%) 0 -45 -41 -56 -50 -42 -44
E’ (cm/s) <8 >8 >8 >8 >8 >8 >8
EF (%) <30 >40 >40 >40 >40 >40 >40

Conclusions Levosimendan seems to improve systemic
hemodynamics and neurohormonal cardiac function in patients
with septic cardiac dysfunction.

P40

Neutrophil oxidative burst evaluation during acute
normovolemic hemodilution: preliminary results

M Kahvegian, D Tabacchi Fantoni, DA Otsuki, C Holms,
C Oliveira Massoco, J Costa Auler Jr

University of Sdo Paulo Medical School, Sdo Paulo, Brazil
Critical Care 2007, 11(Suppl 2):P40 (doi: 10.1186/cc5200)

Introduction In recent years there has been increasing evidence
that a resuscitation strategy with different fluids can have widely
divergent impacts on the immune response, neutrophil activation
and tissue injury. This prospective study was undertaken to
determine the neutrophil oxidative burst in the swine model during
an acute normovolemic hemodilution (ANH) procedure with
hydroxyethyl starch.

Methods Twelve pigs were anesthetized, instrumented and
randomized into two groups: control and hemodilution (H). The
control group was only anesthetized and instrumented while
animals in the ANH group were submitted to acute normovolemic
hemodilution to a target hematocrit of 15% with volume
replacement performed with hydroxyethyl starch 130/0.4 at a 1:1
ratio. The withdrawn blood was returned to the animals
120 minutes after the end of hemodilution. Neutrophil oxidative
burst was performed with blood samples collected at the femoral
vein at the following time points: before ANH (baseline), after
instrumentation (INST), immediately after ANH (H), 60 minutes
after ANH (60H), 120 minutes after ANH (120H), 60 minutes after
blood infusion (60BI) and 120 minutes after blood infusion
(120Bl), and determined with a flow cytometer. Spontaneous and
stimulated oxidative burst activation of neutrophils were performed
with dichlorofluorescein diacetate and phorbol myristate acetate.
Statistical analyses were performed using one-way analysis of
variance followed by a Dunnett test or ¢t test. A P value of 0.05 was
considered statistically significant.

Results Spontaneous oxidative burst activity in group H increased
significantly from baseline (30.19 + 4.79) to H (57.45 * 9.86) and
60H (56.26 + 14.64) (P < 0.01) while the control group did not
present significant variation. Between groups there were
significant differences at H (ANH = 57.45+9.86; control =
23.18 £ 7.16; P=0.0007), 60H (ANH = 56.26 + 14.64; control =
34.53 + 9.06; P=0.0225), 120H (ANH = 43.59 * 5.46; control =
28.65 *+ 10.44; P = 0.0220) and 60BI (ANH = 38.60 *+ 1.85;
control = 25.59 + 8.12; P=0.0082).

Conclusion ANH with hydroxyethyl starch influences oxidative
burst activity under experimental conditions.

P41
Relationship of IL-12 and thyroid indices in sepsis

E Karakoc, | Karayaylali, T Sunbul
Cukurova University, Adana, Turkey
Critical Care 2007, 11(Suppl 2):P41 (doi: 10.1186/cc5201)

Introduction Sickeuthroid syndrome is very frequent in critically ill
patients. Cytokines may have a role in this syndrome. IL-12 is
involved in the central regulation of the hypothalamic—pituitary—
thyroid (HPT) axis during illness. The aim of this study is to evaluate
the relationship of IL-12 and thyroid functions in septic patients.
Materials and methods Twenty-four septic patients and 18
healthy controls were enrolled into the study with the mean ages of
49.9 + 20.6 and 45.8 + 22.3 years, respectively. Hyperthyroid and
hypothyroid patients were excluded. Free triiodothyronine (fT3),
free thyroxine (fT4) and TSH were measured simultaneously with
IL-12.

Results The mean IL-12, T3, fT4 and TSH values of septic
patients and the control group are presented in Table 1. IL-12 was
significantly higher in septic patients (19.05+ 10.7 pg/ml vs
4.8 = 2.0 pg/ml, P<0.005). fT3 and TSH values were significantly
low in septic patients. There was a significantly strong correlation
between IL-12 and fT4 in septic patients but not fT3 and TSH
(r=10.88, P = 000). There was no correlation between IL-12 and
other thyroid indices in the control group.

Table 1 (abstract P41)

IL-12 (pg/ml)  TSH (mlIU/l) T3 (pg/ml) T4 (ng/dl)
Control group 48+ 2.1 2,25+ 21 293+05 1.18%+0.14
Septic patients 19.05+10.7 1.173+1.85 156+0.6 1.06+0.3
P <0.001 0.001 <0.001 0.118

Conclusion According to our findings, IL-12 has a role in HPT
dysfunction in most critically ill patients.

P42
A network system for the treatment of pediatric septic shock

M Sasse!, M Kirschstein2, H Kéditz!, K Seidemann?, A Wessel'
"Medical University Children’s Hospital, Hannover, Germany;
2Children Hospital AKH Celle, Germany

Critical Care 2007, 11(Suppl 2):P42 (doi: 10.1186/cc5202)

Introduction We show the effect of a network system in the
treatment of pediatric septic shock, especially for children with
Waterhouse—Friderichsen syndrome. In 2003 we founded a
pediatric intensive care network with 15 children’s hospitals in
Lower Saxony, Germany. The aims were the standardisation of
clinical therapies, implementation of training programs and the
installation of an emergency system in the region of lower Saxony.

Methods The first standard was implemented for the treatment of
the Waterhouse—Friderichsen syndrome. At first, we started with
the educational program. The program included different central
symposia about septic shock in children. The second step was the
standardisation of the diagnosis and the therapy, including the
administration of human protein C concentrate (PC), and the
clinical pathways. We implemented a round-the-clock emergency
system with the possibility for transportation of critically ill patients,
permanent consultation of the tertiary medical center and onsite
treatment through the tertiary center staff if the patient could not be
transferred. All patients were announced to the tertiary medical



center directly after admission into the network hospitals. The final
step was the presentation of the project in the different hospitals.
Results We treated 10 children with Waterhouse—Friderichsen
syndrome in the network. Three of them were attended on site and
seven were transferred in the tertiary center. The announcement
time in eight cases was 15 minutes—1 hour. Primarily, a
consultation was accomplishing routinely. The transportation team
of the tertiary center continued the treatment on site and
afterwards in the center. All patients showed typical signs of
Waterhouse—Friderichsen syndrome with purpura fulminans and
severe multiorgan failure. No patient died and only one patient had
necrosis of the skin, which existed already at admission. The others
had a restitution ad integrum. No adverse effects were observed
with the PC concentrate administration.

Conclusions The network system and the standard treatment with
PC worked without severe problems. The survival rate and the
outcome in our small study group were excellent. Our experience
allows us to enlarge the system on other diseases.

P43

Intensive care unit outcome versus haemodynamic status
on arrival at a general intensive care unit

T Reynolds, A Theodoraki, | Ketchley, A Tillyard, R Lawson,
N Al-Subaie, M Cecconi, R Grounds, A Rhodes

St George's Hospital, London, UK

Critical Care 2007, 11(Suppl 2):P43 (doi: 10.1186/cc5203)

Introduction Goal-directed therapeutic protocols such as that
described by Rivers and colleagues [1] have taken an important
place in efforts to increase survival in septic patients. We looked at
ICU outcomes for patients meeting the haemodynamic criteria of
the Rivers trial on admission to our general ICU.

Methods We prospectively recorded haemodynamic parameters
of 98 consecutive patients admitted to a mixed medical/surgical
ICU and compared these with the ICU outcome. Patients who met
systemic inflammatory response syndrome (SIRS) criteria [2] and
had lactate 24 mmol/| or systolic blood pressure <90 mmHg met
the Rivers criteria.

Results We included 98 patients admitted to the ICU (60 males)
of mean age 61 + 17 years. Fourteen patients (14%) died in the
ICU, and the median length of stay was 3 (IQR 3) days. Overall 16
of the 98 patients met the Rivers criteria, four of whom died (25%).
The median length of ICU stay for the Rivers patients was 5 (1.25)
days (see Table 1).

Conclusions Sixteen out of 98 patients (16%) met Rivers criteria.
Of medical and surgical emergency patients, this proportion rose
to 16 of 55 patients (29%).

References

1. RiversE, etal: N Engl J Med 2001, 345:1368-1377.

2. Levy M, et al.: Crit Care Med 2003, 31:1250-1256.

Table 1 (abstract P43)
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Optimization of antibacterial treatment in pediatric
intensive care units using procalcitonin
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Critical Care 2007, 11(Suppl 2):P44 (doi: 10.1186/cc5204)

Introduction Neonates and infants in the ICU are at high risk of
severe infections and sepsis. Often it is not easy to diagnose
sepsis based only on clinical findings; reliable biomarkers are
needed to prove the diagnosis.

Objective To study the value of procalcitonin (PCT) as a marker,
verifying the diagnosis, which enables the start of de-escalating
ABT in patients with clinical signs of sepsis.

Methods Three hundred and seventy-four patients on artificial lung
ventilation from two pediatric ICUs of two Russian hospitals were
enrolled. Blood samples for PCT testing (PCT LIA; BRAHMS AG,
Germany) were taken under suspicion of sepsis or exacerbation of
bacterial infection. In the first stage (January—December 2005), 50
neonates (age 6 (4-12) days) with various perinatal pathologies
were studied (Group A), and routine ABT was prescribed, with
blood samples taken and stored for further PCT assessment. In the
second stage (January-November 2006), 324 infants (age 6
(1.5-9.4) months) after cardiac surgery were enrolled (Group B),
and ABT was adjusted based on PCT-testing results. PCT
> 2 ng/ml indicative of systemic bacterial inflammation in addition
to clinical signs of sepsis was an indication for ABT with
carbapenems. Data are shown as the median and interquartile
range.

Results Group A. Sepsis was diagnosed in 16/50 (32%) patients.
PCT > 2 ng/ml was observed in 23/50 (46%) cases, including
15/16 (94%) patients with clinically diagnosed sepsis. In patients
with PCT > 2 ng/ml the mortality rate was 7.7% if carbapenems
(meropenem or imipenem/cilastatin) were administered (n = 13),
compared with 20% with different ABT (n = 10) — although in
patients with PCT < 2 ng/ml (n = 27), ABT with carbapenems
(n=12) resulted in paradoxically higher mortality compared with
other ABT schemes (n = 15): 17% vs 6.6%. Group B. Sepsis was
defined in 24/324 (7.4%) patients. PCT > 2 ng/ml was in 53/324
(169%) cases, including all patients with clinically diagnosed sepsis.
Early ABT with meropenem, combined with vancomycin or
linezolid, allowed one to decrease sepsis-related mortality in these
patients to 29%, which used to be as high as 74% before the
introduction of this algorithm (P = 0.0028).

Conclusion Early verification of sepsis using PCT combined with
carbapenems-based ABT enables decreasing sepsis-related
mortality in critically ill infants and newborns staying in the ICU.

Patients Patients reaching Rivers criteria
Mortality Median length of stay Mortality Median length of stay
n (n (%)) (days) n (n (%)) (days)
Total 98 14 (14%) 3 (IR 3) 16 4 (25%) 5 (IOR 1.25)
Medical 33 9 (27%) 5 (IOR 2) 11 3 (27%) 5 (IOR 1.5)
Elective surgical 43 1 (2%) 2 (IQR 1)
Emergency surgical 22 4 (18%) 3 (IOR 4.5) 1 (20%) 5 (IQR 1)
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Do they know what is sepsis time? Septic Patients Survey
Enrolling Staffs study
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Introduction The aim of this study was evaluation of physicians’
knowledge about SIRS, sepsis, severe sepsis and septic shock.
Methods A multicenter study in 21 ICUs in seven university, five
public and seven private hospitals. A questionnaire with five clinical
cases was first validated by five critical care boarded intensivists
(INT) with 100% agreement. All interviewed physicians (Phys)
received each question separately, in a predefined sequence, and
no answer could be reviewed. After answering, the questionnaire
was put in a sealed envelope with no identification. Statistical
analysis was performed: chi-square, Kruskall-Wallis and linear
correlation tests. P < 0.05 was considered statistically significant.
Results A total of 917 Phys (mean age 32.7 £+ 7.21 years, 61.9%
males, 38.1% females) were enrolled with 20.0% (n = 55) INT and
80.0% (n=220) of nonintensivists (non-INT). Phys correctly
recognized SIRS, infection, and septic shock in 80.4%, 92.4% and
85.1% of the cases, respectively. The lowest rate of recognition
was observed in sepsis and severe sepsis cases (26.5% and
55.6%). Considering all questions, the overall percentage of
correct answers was 68.1 £ 21.1%. INT performed better than
non-INT (84.7 £ 17.2% and 64.0 £ 20.0%, P < 0.00001). Phys
working at public and university hospitals performed better
(70.2£18.7% and 71.2 = 19.5%) than those in private hospitals
(569.7 £+ 23.4%, P=0.001).

Conclusion The recognition of sepsis and its severity are not
satisfactory, mostly among non-INT and those working at private
hospitals. Possibly, reviewing sepsis-related and organ dysfunction
concepts are necessary for early identification of septic patients.

P46

Prevalence of endotoxemia in a population of patients
admitted to an intensive care unit after elective surgery
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Introduction The aim of this study was to investigate the
prevalence of endotoxemia early after elective surgical procedures
in patients admitted to an ICU of a university hospital.

Methods One hundred and four nonselect patients were recruited.
Patients were excluded if they were admitted during the weekend
or from another ICU and if they were on chronic dialysis. Within
4 hours of admission functional data were collected and severity
scores (APACHE, SOFA) calculated. Arterial blood samples were
also taken and processed according to Spectral Diagnostics’
endotoxin activity (EA) assay [1]. The method allows one to
express EA as a function of each patient's neutrophil chemi-
luminescence activity (on a scale from O to 1). An EA level of 0.4 is

approximately equivalent to an endotoxin concentration of
25-50 pg/ml, and a level of 0.6 is approximately equivalent to a LPS
concentration of 100-200 pg/ml. Data were analysed according to
EA ranges: low (EA < 0.4), intermediate (0.4 <EA<0.6), and high
(EA > 0.6). Differences between ranges of EA were assessed by
analysis of variance (Sigma Stat, SPSS), accepting P < 0.05 as
significant. Data are expressed as the mean + SD.
Results In our case mix, patients were 68 (65%) in the low group,
17 (17%) in the intermediate group and 19 (18%) in the high
group. Age (61 £ 17 years) was not significantly different in the
three groups (P = 0.493). Functional and severity scores were not
significantly different between groups. Average values were as
follows: WBC 11,093 £ 4605 n/mm? (P=0.385), HR 76 + 16 bpm
(P=0.898), MAP 888%13.6mmHg (P=0.576), lactate
1.18 £0.77 mmol/l (P = 0.370), PaO,/FiO, 383+ 109 mmHg
(P= 0.474), APACHE Il score 8.3 + 3.7 (P = 0.542) and SOFA
score 1.5 £ 1.4 (P = 0.245). Interestingly, those patients with
higher levels of EA were characterized by longer length of stay in
the ICU. The ICU length of stay was 1.9 * 3.1 days in the low
group, 8.7 £ 6.7 days in the intermediate group and 4.7 * 7.7 days
in the high group (P = 0.038).
Conclusions A rather high number of patients admitted to the ICU
following elective surgery are characterized by intermediate-high
levels of endotoxemia, as assessed by the EA assay, despite their
relative low level of complexity on admission. High levels of EA
were associated with a longer length of stay.
Reference
1. Romaschin AD, et al.: J Immunol Methods 1998, 212:169-
185.
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Objectives To evaluate in septic patients the plasma levels of
sTREM-1, a soluble form of TREM-1, which seems to play an
important role in inflammatory diseases, and to determine whether
plasma sTREM-1 could be used as a diagnostic and prognostic
marker in sepsis in the surgical ICU.

Design An observational clinical study.

Setting The surgical ICU of the University Hospital of Heidelberg,
Germany.

Patients Patients admitted to the ICU over a 6-month period with
clinical evidence of severe sepsis or septic shock.

Interventions None.

Measurements and results Sixty-six intensive care patients were
enrolled in the study within the first 24 hours after the onset of
severe sepsis or septic shock. Twenty-one healthy individuals
served as controls. At day O, day 1 and day 3 after diagnosis of
severe sepsis or septic shock, plasma sTREM-1 was measured by
ELISA. Plasma sTREM-1 concentrations of healthy controls did not
differ from patients with severe sepsis or septic shock at day O
(42.8 £ 44.9 pg/ml vs 40.8 £ 45.5 pg/ml, not significant), day 1
(42.8 £ 44.9 pg/ml vs 48.6 £ 57.2 pg/ml, not significant) nor at
day 3 (42.8 + 44.9 pg/ml vs 51.9 + 52.8 pg/ml, not significant).
Survivors were defined as patients surviving to at least day 28.
There were no differences of plasma sTREM-1 between survivors
and nonsurvivors at day 0, day 1 and day 3 (34.8 + 44 52.4 pg/ml



vs 49.5 £ 35.9 pg/ml, 42.6 £ 61.1 pg/ml vs 59.6 + 47.1 pg/ml,
and 47.9 £ 60.2 pg/ml vs 58.2 + 37.1 pg/ml, not significant).
Conclusion In this study including surgical patients with severe
sepsis or septic shock, plasma sTREM-1 is not elevated compared
with healthy controls. Furthermore, the measurement of plasma
sTREM-1 did not allow one to differ between survivors and
nonsurvivors. The suggested role of STREM-1 as a diagnostic and
prognostic marker in sepsis was not confirmed in this study.
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Can plasma-free DNA concentration be a diagnostic tool in
critically ill septic patients?
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Recent evidence suggests that the plasma-free DNA concentration
has potential use as a prognostic marker in many clinical situations
including sepsis, trauma, and acute stroke [1]. However, its
predictive value is arguable. We hypothesized that plasma DNA is
increased in septic patients admitted to the ICU compared with
nonseptic ICU patients, and it is correlated with disease severity
and clinical outcome.
Forty-two consecutive patients (11 septic, 31 nonseptic) admitted
to a mixed ICU and mechanically ventilated were recruited. Plasma-
free DNA concentration was measured by real-time PCR assay for
the B-globin gene, and the APACHE Il score, SOFA score, serum
C-reactive protein (CRP) concentrations, procalcitonin  (PCT)
concentrations, serum lipid concentrations, and clinical outcome
(ICU/hospital days and mortality) were assessed on admission to
the ICU. Assessments and samplings were repeated as the
diagnosis of the patients changed (sepsis, severe sepsis and
septic shock). Finally, 86 plasma samples were collected. Descrip-
tive statistics, Mann—Whitney U, Kruskall-Wallis and Spearman'’s
tests, and receiver operating characteristic analysis were used
when appropriate.
Demographic data were similar. ICU and hospital mortalities were
26.2% and 33.3%, respectively. The mean DNA concentrations on
admission were significantly higher in ICU patients compared with
healthy subjects (n=11) (13,405 GE/ml versus 390 GE/ml,
P<0.05) and septic patients compared with nonseptic patients
(33,170 GE/ml versus 1,171 GE/ml, P<0.001). Furthermore,
during the overall ICU stay, increased DNA concentration asso-
ciated with the increase of severity of illness was noted; however,
this increase was statistically significant only between septic and
septic shock samples (26,624 GE/ml versus 42,861 GE/ml,
P<0.05). The area under the curve obtained for the plasma-free
DNA concentration in distinguishing between septic and nonseptic
patients on admission was 0.9 (sensitivity 84%, specificity, 95%;
cutoff 4,083 GE/ml). Also, the plasma-free DNA concentration was
found to be higher in patients who died in the ICU compared with
patients who survived, although not statistically significant. The
DNA concentration demonstrated a significant correlation with
CRP (P=0.037, r=0.365), PCT (P=0.007, r=0.457) and high-
density lipoprotein (P=0.015, r = -0.415) concentrations.
In conclusion, plasma DNA may be a potentially valuable tool to
confirm the diagnosis of sepsis on admission to the ICU and to
monitor disease severity.
Reference
1. Rhodes A, et al.: Plasma DNA concentration as a predictor
of mortality and sepsis in critically ill patients. Crit Care
2006, 10:142.
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Introduction Inadequate tissue perfusion and an uncontrolled
systemic inflammatory response are associated with poor outcome
in critically ill surgical patients. An increased concentration of un-
measured anions, reflecting hypoperfusion, and the magnitude of
the early inflammatory response both correlate strongly with
mortality. Our aim was to assess the relationship between these
factors, and their ability in combination to predict outcome.
Methods In a prospective study we evaluated 108 consecutive
patients admitted to a surgical high dependency unit. Regional
Ethics Committee approval was obtained. Serum electrolytes,
albumin, phosphate, lactate and C-reactive protein (CRP) were
measured on admission and on day 1. We derived the calculated
ion gap (CIG) using a simplified modification of the Stewart-Figge
equations.

Results Based on previous work, thresholds of 10 mmol/I for CIG
and 100 mg/l for CRP were used to categorise patients. Of the
patients with a CRP < 100 mg/l, 15.4% had an elevated CIG. Of
the patients with a CRP > 100 mg/l, 36.7% had an elevated CIG
(P = 0.016, chi-square test). Patients (n = 63) with a CIG
<10 mmol/l and CRP < 100 mg/l had a 1.5% mortality, whereas
those (n = 11) with a CIG > 10 mmol/l and CRP > 100 mg/l had a
54.5% mortality (P < 0.0001, chi-square test) (Table 1).

Table 1 (abstract P49)

CRP <100 mg/l,
CIG <10 mmol/l

CRP > 100 mg/l,
CIG > 10 mmol/Il

Inhospital mortality 1.5% (n=63) 54.5% (n=11)

Conclusion Inflammation is a potent cause of oxidative stress,
which in turn results in endothelial damage and increased
concentrations of unmeasured anions. The combination of CRP
and the CIG, as markers of inflammation and inadequate tissue
perfusion, respectively, is a powerful predictor of mortality in the
critically ill surgical patient.

P50

C-reactive protein predicts mortality on admission to a
surgical high-dependency unit

F Leitch?, E Dickson', A McBain', S Robertson?, D O’Reilly?,
C Imrie!

1Glasgow Royal Infirmary, Glasgow, UK; 2Johannesburg Hospital,
Johannesburg, South Africa
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Introduction C-reactive protein (CRP) is a non-specific marker that
may be used to assess the magnitude of the inflammatory response
in critically ill surgical patients. Our aim was to determine the
temporal relationship between CRP measurement and mortality.

Methods In a prospective study conducted in a surgical high-
dependency unit (HDU), 132 consecutive patients were evaluated.
Regional Ethics Committee approval was obtained. Serum CRP
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was measured on admission, day 1 and day 2 and was evaluated
with respect to inhospital mortality.

Results CRP on admission to HDU discriminated survivors from
nonsurvivors (P < 0.0001, analysis of variance). A CRP greater
than 100 mg/l correlated very strongly with mortality. The mortality
in patients with a CRP less than 100 mg/I (n = 93) was 2.2%. The
mortality in patients with a CRP greater than 100 mg/I (n = 39)
was 25.6% (P < 0.0001, chi-square test), (Table 1). However,
there were no significant differences in CRP with respect to
mortality on day 1 or day 2 (P=0.136 and 0.236, respectively).

Table 1 (abstract P50)

CRP <100 mg/I CRP >100 mg/I P value
Inhospital mortality 2.2% (n=93) 25.6% (n=239) <0.0001
(chi-square)

Conclusion CRP on admission to the surgical HDU is a powerful
predictor of mortality (P < 0.0001), but this correlation does not
persist after the initial measurement. Our data suggest that early
CRP measurement should be undertaken in all critically ill surgical
patients in order to quantify the ultimate magnitude of the
inflammatory response and the associated mortality.

P51

The biphasic aPTT waveform to diagnose sepsis in
patients with systemic inflammatory response syndrome

D Hagg, S Malkoski, C Phillips, D Nichols, D Jacoby
Oregon Health & Science University, Portland, OR, USA
Critical Care 2007, 11(Suppl 2):P51 (doi: 10.1186/cc5211)

Introduction We tested the ability of the biphasic aPTT waveform to
diagnosis sepsis in patients presenting to the Emergency Department
(ED) with the systemic inflammatory response syndrome (SIRS). The
biphasic aPTT waveform (BPW), which results from rapid complexing
of VLDL and GC-reactive protein during aPTT testing, has
demonstrated promise as an early diagnostic test for sepsis.
Methods A prospective, observational study was designed in
which all patients presenting to the ED of an urban university
hospital were screened for SIRS. Patients with SIRS unrelated to
trauma or myocardial infarction were eligible. Plasma for BPW
testing was obtained at the time of enrollment and daily for 7 days
in admitted subjects. The primary outcome was a diagnosis of
sepsis related to the presence of a BPW at enroliment. Secondary
measures were mortality related to the BPW, correlation of any
positive BPW with sepsis, and of the BPW with statin therapy.
Two criteria for a positive test, light transmittance at 18 seconds
(TL18) and the initial slope of the waveform (slope) are used. Two
independent experts made the final diagnosis.

Results We screened 5,400 consecutive admissions to the ED,
identified 207 eligible subjects and enrolled 105 participants. The
BPW was present at enrollment in 12 subjects by TL18 and in 28
subjects by slope. Forty-six out of 105 subjects eventually
developed a BPW, 54 were diagnosed with sepsis. The sensitivity
and specificity for sepsis were 17% (95% Cl, 7-27.6) and 93.8%
(95% ClI, 87-100) by TL18 and 26.9% (95% CI, 14.9-38.9) and
71.4% (95% Cl, 58.7-84.1) by slope. The positive predictive value
of the test was 75 by TL18 and 50 by slope criteria. The AUC for
ROC analysis of the BPW for diagnosis of sepsis is 0.469 by TL18
and 0.560 by slope. The odds ratio for developing sepsis related to
any positive BPW was 2.977. The odds ratio for development of a
BPW in patients on a statin at the time of presentation was 0.597.
Five subjects died by 28 days, 4/5 having a BPW.

Conclusion The BPW has no utility in the ED to predict the
development of sepsis in at-risk patients. The development of a
BPW at any time during the hospital stay correlates with an
increased risk of sepsis and mortality. Baseline statin therapy may
reduce the chance of developing a BPW.

P52
Functional protein C levels in septic patients

E Lafuente, | Pratima, M Fernandes, J Gomes da Silva,

F Moura, F Santos, | Guimaraes, R Lopes, P Santos
Padre Americo, Penafiel, Portugal

Critical Care 2007, 11(Suppl 2):P52 (doi: 10.1186/cc5212)

Objective To know whether functional protein C (FPC) levels in
critical septic patients could be intended as an evolution marker
correlated with prognosis and mortality.

Materials and methods A prospective study with determination of
FPC levels in all septic patients admitted to the ICU. We used the
IL test™ PC kit (Instrumentation Laboratory; synthetic chromogenic
substrate). We considered an abnormal low FPC when levels were
below 40%, normal FPC when levels were above 80% and low
FPC when levels where between 40% and 80%. Data included
patient age, diagnosis, SAPS Il, SOFA score, OSF and mortality.
The analytical data included serum lactate and FPC. Patients were
divided into three groups: group | (FPC below 40%), group Il (FPC
40-80%) and group Il (FPC above 80%). The statistical study
was performed with the Analyse-it® program. The severity was
defined by the usual criteria of SAPS Il score and lactate levels and
then compared with the different FPC groups. Mortality was
considered.

Results We included 65 patients. The total mortality rate was
16.9% (11 patients).

Table 1 (abstract P52)

n==65 FPC Lactate P Mortality (%)
Group | 309+9 15.7 £ 5.8 <0.05 78
Group Il 58.1 £ 13 1.8+ 0.35 22
Group Il 100.8+12.8 1.3+0.9 <0.05 0

Conclusions We found a direct and a progressive relation with
statistical significance between the higher mortality rate and the
lower protein C values. The results could mean that the level of
protein C can be used as an evolution marker in septic patients.

P53

Severe protein C deficiency association with organ
dysfunction and mortality in patients with severe sepsis

M Vail, M Williams, J Janes, C Huang
Lilly Pharmaceutical Co., Indianapolis, IN, USA
Critical Care 2007, 11(Suppl 2):P53 (doi: 10.1186/cc5213)

Introduction We sought to determine whether severe protein C
(PC) deficiency was associated with organ dysfunction (OD) and
mortality in adult patients with severe sepsis.

Methods Retrospective examination of Lilly trials in adult patients
with severe sepsis in which PC measurements were obtained at
baseline. Severe PC deficiency was defined as < 40% of normal.
The Student ¢ test was used to compare mean APACHE Il and OD
differences, while the chi-squared or Fisher's exact test was used
for mortality.



Table 1 (abstract P53)
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Study EVAA PROWESS ENHANCE ADDRESS

Protein C <40% >40% <40% >40% <40% >40% <40% >40%

n 65 60 615 959 795 1127 593 1154

Mean APACHE I 17.4 171 P=0.79 259 241 P<0.001 232 209 P<0.001 18.5 18.1 P=0.14
score

Mean OD 1.5 1.4 P=0.42 2.8 2.2 P<0.001 3.1 2.4 P<0.001 1.6 1.4 P <0.001

Placebo mortality 50.0% 20.0% P=0.07 41.8% 25.3% P <0.001 19.7% 12.0% P=0.002

Results Severe PC deficiency was associated with a statistically
significant increase in the mean APACHE Il score in two of four
trials, a significant increase in the mean OD in three of four trials,
and a significant increase in mortality in two of three trials (Table 1).
Conclusion Severe PC deficiency at baseline appears to be
associated with a greater degree of organ dysfunction, and
increased mortality in adult patients with severe sepsis.

P54

Human protein C concentrate in the treatment of hemolytic
uremic syndrome

M Sasse, L Pape, H Koeditz, A Wessel, K Seidemann,

J Thomas, B Brent

Medical University Children’s Hospital, Hannover, Germany
Critical Care 2007, 11(Suppl 2):P54 (doi: 10.1186/cc5214)

Introduction Human protein C (PC) concentrate may anticipate
thrombotic microangiopathy and facilitate fibrinolysis in the severe
hemolytic uremic syndrome (HUS). We report the effects of PC in
six HUS patients. HUS is characterized by a simultaneous occur-
rence of hemolytic anemia, thrombocytopenia and acute renal
failure. Postdiarrheal HUS is often based on an infection with
EHEC producing Shiga toxins. Our current pathogenetic under-
standing is that Shiga toxins cause endothelial injury, leading to
thrombotic microangiopathy. There is still a 5% rate of mortality
particularly caused by cerebral involvement.

Methods We treated six children with a severe cerebral manifes-
tation, five of them suffered from a multiple organ dysfunction
syndrome (MODS), of HUS with PC over 7-10 days. All patients
suffered peritoneal dialysis, one patient a plasmapheresis. In
addition to the treatment of the MODS, all of them received
100-200 U/day PC.

Results All of the patients showed signs of disseminated
intravascular coagulation. We found typical hypodense lesions in
basal ganglia and edema of the brain in CT. During the therapy
with PC, MODS was remarkable improved and abnormal D-dimer
and PAI-1 levels could be normalised. All of the patients recovered
a nearly normal kidney function. Two patients persisted in a severe
reduced neurological status. The others showed only slight or no
neurological disabilities on discharge. No adverse effects were
observed with the PC concentrate administration.

Conclusions There is no generally accepted therapy regimen to
treat HUS in case of neurological involvement. Mortality in HUS
accompanied with cerebral microangiopathy is high and difficult to
alter. This is the first trial of human PC concentrate administration
to anticipate thrombotic microangiopathy in HUS. All of our
patients showed rapid clinical improvement under PC
administration. Four of six patients were discharged in a healthy
condition despite their severe disease. The containment of the
severe neurological involvement and the lack of side effects in the
treatment with human PC concentrate administration in our

patients yield hope that PC treatment may be an effective therapy
regimen in the treatment of severe HUS.

P55

Increasing microcirculation after drotrecogin alfa
(activated)

A Donati, M Romanelli, L Romagnoli, M Ruzzi, V Beato,
V Gabbanelli, S Nataloni, T Principi, P Pelaia

AOU Umberto | Ancona, Rianimazione Clinica, Ancona, Italy
Critical Care 2007, 11(Suppl 2):P55 (doi: 10.1186/cc5215)

In severe sepsis, microcirculatory dysfunction caused by inflam-
mation, endothelial activation and procoagulant response leads to
mithocondrial dysfunction (termed microcirculatory and mito-
chondrial distress syndrome). If undetected, this condition can lead
to parenchymal cellular distress and so to organ failure. As regional
and microcirculatory distress are independent of systemic hemo-
dynamic-derived and oxygen-derived variables, we recorded the
course of microvascular parameters with a Microscan Video Micro-
scope (Microvision, The Netherlands) in four patients with severe
sepsis. We studied the sublingual region because of its embryo-
logic correlation to splanchnic circulation, its thin mucosa. The
instrument used a new improved imaging modality for observation
of the microcirculation called sidestream dark-field imaging. We
consider here four patients with severe sepsis related to
esophagectomy, severe polytrauma with splanchnic organ damage
and mediastinitis treated with drotrecogin alpha (activated) (DA) at
24 ug/kg/hour for 96 hours. The patients were admitted to the
ICU, ventilated mechanically, monitored hemodynamically via a
PICCO system and supported with dobutamine. Videomicroscopy
was made before administration of DA and was repeated every
24 hours during the treatment with DA and at 24 hours after its
suspension. We recorded values of blood pressure, cardiac func-
tion, lactate levels, acid—base balance, temperature and dobuta-
mine dosage.

At admission the sublingual microcirculation showed a low
capillary density, vessel heterogeneity with a qualitative low flow
and flow—no flow. After the first 24 hours from the beginning of DA
infusion, sublingual flow showed an increase of vessel density,
particularly of the number of small vessels, and the number of
continuously perfused vessels increased during and post therapy
with DA. We analyzed the microvascular flow with a simple semi-
quantitative method dividing the images into four equal quadrants
and quantificating flow (hyperdynamic, continuous, sluggish,
flow—no flow, no flow) for each cohort of vessel diameter (small,
medium, large). We analyzed the mean value of results of three
images for each patient pre and post DA therapy. Data are
presented as the median. Before starting therapy with DA, the
microvascular flow index (MFI) was 2.06 for small vessels, 2.09 for
medium vessels, and 2.37 for large vessels. After DA infusion, the
MFI was 3, 3, and 3, respectively, for small, medium and large
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vessels. Differences between groups were assessed using the
Mann-Whitney U test. We showed a statistically significant differ-
ence with P < 0.0001 between MFI before and post DA therapy.
We demonstrated a quantitative and qualitative improvement of
sublingual microcirculation with an increase of capillary density
distribution (area—width) and average velocity versus vessel width.
The course of microvascular blood flow may play an important role
in sepsis and septic shock because of its relation to the
development of multiple organ failure and death. Several studies
have demonstrated that changes in microvascular perfusion are an
independent predictor of outcome. The improvement of the micro-
circulation and vascular tone in septic shock by DA is probably
related to its anticoagulant/antithrombotic and antiinflammatory
action, to the decrease of TNFo. production and inhibition of INOS
induction, and to improvement of endothelial barrier function and
inhibition of chemotaxis, but further investigations are required to
elucidate the exact mechanisms. These observations could
suggest that DA could have a particular interest in the early
management of severe sepsis.

P56

Multicentre audit of the use of drotrecogin alfa (activated)
in UK critical care units

K Rowan, C Welch, E North, D Harrison
Intensive Care National Audit & Research Centre, London, UK
Critical Care 2007, 11(Suppl 2):P56 (doi: 10.1186/cc5216)

Background Following positive results from PROWESS,
drotrecogin alfa (activated) (DrotAA) was approved for use in
Europe in August 2002. At this time, ICNARC commenced an
audit to monitor the diffusion of the drug into routine UK practice
and to undertake a nonrandomised evaluation of its effectiveness.
Methods A data collection form was developed and tested to mirror
the information collected in PROWESS. This form was completed
for every admission that received DrotAA and a senior clinician
confirmed completeness. Data were entered centrally and validated.
Analysis Admissions receiving DrotAA and with severe sepsis and
two or more organ dysfunctions in the first 24 hours following
admission to the unit were matched to controls on: source of
admission; organ dysfunctions; ICNARC physiology score; and
age. Four pools of control patients were used for matching: (a)
historic admissions (January 2000-August 2002) from the same
unit; (b) contemporaneous admissions from the same unit; (c)
contemporaneous admissions from units that never used DrotAA;
and (d) contemporaneous admissions from units prior to their first
use of DrotAA. Analyses were undertaken using conditional, fixed-
effects, Poisson regression.

Results One hundred and twelve units participated in the audit;
1,079 admissions (one in 16) with severe sepsis and two or more
organ dysfunctions in the first 24 hours following admission to the
unit received DrotAA. For the four control pools, matching was
successful for: (a) 657 (61%); (b) 820 (76%); (c) 702 (65%); and
(d) 965 (89%). Matched cases were older, more acutely ill and had
higher hospital mortality than unmatched cases. The relative risks
(95% confidence interval) associated with DrotAA were: (a) 0.84
(0.77-0.92); (b) 0.85 (0.78-0.93); (c) 0.75 (0.68-0.83); and (d)
0.80 (0.73-0.86). A priori subgroup analyses indicated greater
effect for patients with three or more organ dysfunctions.
Interpretation All results were consistent with PROWESS, but
need to be interpreted with caution due to their nonrandomised
nature and the potential existence of important unknown
confounders. In addition, the fact that only one in 16 potentially
suitable admissions received DrotAA suggests a strong possibility
for treatment bias.
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Surviving ratio of severe sepsis treated with activated
protein C in one university intensive care unit during
2003-2006

A Tokarz, T Gaszynski, W Gaszynski
Medical University of Lodz, Poland
Critical Care 2007, 11(Suppl 2):P57 (doi: 10.1186/cc5217)

Introduction Treatment of severe sepsis with infusion of activated
protein C (APC) (Xigris) in the ICU of Barlicki University Hospital
was initiated in 2003. From 2003 the number of treated patients
increased significantly. This is due to better recognition. The
introduced program consists of education of working staff in all
hospitals in the region. Barlicki Hospital is a reference hospital for
treatment of sepsis, and patients with diagnosis of sepsis are
transferred to this ICU. University ICU doctors are teaching
workshops how to recognize and treat sepsis.

Methods The surviving ratio in patients treated with APC was
estimated retrospectively. Analysis included the years from 2003 to
10 December 2006.

Results A total number of 61 patients, aged 18-65 years, were
included in the analysis. The pathogens and infection location were
different. Patients were diagnosed according to recommendations
of the Polish Sepsis Group and treatment with APC was
introduced. The increase in number was: in 2004 vs 2003, 200%;
in 2005 vs 2004, 1119%; in 2006 up to 10 December vs 2005,
57.8%. The surviving ratio increased every year but in 2006 it
decreased compared with 2005.

Table 1 (abstract P57)

2003 2004 2005 2006 (10 Dec)
Number of treated 3 9 19 30
patients
Surviving ratio 33% (1/3) 43.5% (4/9) 62.7% 47%

Discussion During 4 years of treatment of severe sepsis in the
ICU with APC, important changes were observed: faster
recognition and diagnosis, transfer to the reference hospital, and
introduction of adequate therapy. The decrease in the surviving
ratio in 2006 is probably due to a more serious state of the
admitted patients — more initial infection located in the abdomen
after surgery.

Conclusion The education program is essential in increasing the
number of fast recognitions, which influences the surviving ratio.

P58

A large, single-centre UK registry of drotrecogin
alfa-activated use

L Macchiavello, G Ellis, S Bowden, M Smithies
University Hospital of Wales, Cardiff, UK
Critical Care 2007, 11(Suppl 2):P58 (doi: 10.1186/cc5218)

Introduction As one of the few treatment interventions to
demonstrate mortality efficacy at a randomized controlled trial level
[1], the prescription of drotrecogin alfa-activated (DrotAA) (Xigris™),
where appropriate, plays an important role in the management of
severe sepsis. However, concerns regarding the potential for
serious bleeding events have helped sustain a degree of
scepticism regarding the use of DrotAA [2]. As early adopters of
evidence-based medicine, Cardiff Critical Care Unit has prescribed
DrotAA since late 2002 and has considerable experience with



respect to its use. The aim of this study was to demonstrate the
safety profile and efficacy of DrotAA treatment within a large, 29-
bed university hospital critical care unit.
Methods Demographic data were obtained from the unit's daily
updated Riyadh ICU programme database and clinical data were
collected from patients’ medical notes and observation charts. All
data were prospectively entered into our DrotAA registry, the
results of which are shown below.
Results Between October 2002 and November 2005, 133
patients with severe sepsis were treated with DrotAA. The mean
age was 61 years (range: 20-87 years) and 54% were male. The
mean admission APACHE Il score was 22 (range: 11-48), and on
day 1 of DrotAA infusion the median number of organs that failed
was 2.0 (range: 0-4), 129/133 (97%) were mechanically
ventilated and 131/133 (98.5%) were on vasopressors. The
median time to start DrotAA after documented diagnosis of severe
sepsis was 12.6 hours (range: 0-41 hours) and the median
duration of DrotAA infusion was 89.5 hours (range: 10-105 hours).
The incidence of serious (life-threatening) bleeding events was
2.3% (n = 3): gastrointestinal (n = 1), intraabdominal (n = 1) and
intrathoracic (n = 1); all were nonfatal and there were no
intracranial bleeds. The 28-day mortality was 31.6%, the ICU
mortality was 33.1%, the hospital mortality was 36.8% and the
1-year mortality was 47%.
Conclusions This is one of the largest UK registries of DrotAA
usage published to date. Our results demonstrate a very low
incidence of serious bleeding events associated with DrotAA treat-
ment (2.3% vs 3.5% in PROWESS); it is interesting to note that all
three adverse events occurred prior to 2004. This detail, combined
with our low median time to start DrotAA infusion (which has
steadily decreased over the past 4 years), would suggest the
presence of a learning curve for DrotAA usage on ICUs. It is also
encouraging to note that our overall hospital mortality was lower
than the predicted APACHE Il hospital mortality for these patients
(36.8% vs 42.4%). Finally, this is one of the first UK studies to
describe long-term mortality outcome in patients receiving DrotAA
therapy. Further studies are required to more formally assess the
impact of DrotAA treatment on long-term survival from severe
sepsis.
References
1. Bernard GR, Vincent JL, Laterre PF, et al.. Efficacy and
safety of recombinant human activated protein C for
severe sepsis. N Engl J Med 2001, 344:699-709.
2. Mackenzie AF: Activated Protein C: do more survive? Inten-
sive Care Med 2005, 31:1624-1626.
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Audit of adherence to National Institute of Clinical
Excellence guidelines for the use of drotrecogin alfa
(activated)

R Vedantham, B lyowu
University Hospital Lewisham, London, UK
Critical Care 2007, 11(Suppl 2):P59 (doi: 10.1186/cc5219)

Introduction Activated protein C (APC) is an endogenous protein,
which has fibrinolytic and anti-inflammatory properties. This is
available as human recombinant APC and is used in the treatment
of patients with severe sepsis [1]. The National Institute of Clinical
Excellence (NICE) suggested guidelines for the use of APC [2].
We retrospectively audited the records of patients who received
APC during their admission to our ICU between January 2003 and
August 2006. We audited our practice against three parameters:
compliance with the NICE guidelines, accuracy of data forms, and
outcomes of treatment.

Available online http://ccforum.com/supplements/11/S2

Materials and methods From January 2003 to August 2006 we
used APC to treat 44 severely septic patients in our ICU. We
obtained complete data for 37 patients. We collected data from the
case notes, ICU charts and drotrecogin alfa (activated) data forms
and recorded relevant data on an Excel spreadsheet proforma.
Results NICE guidelines. We were 100% compliant with patient
selection criteria for APC administration, which included a known
or suspected site of infection, SIRS criteria and organ dysfunction
criteria. All prescriptions were made by intensive care consultants.
We were not fully compliant in excluding patients who met
exclusion criteria (2/37 patients), although these cases were
justified clinically by the consultants prior to administration.
Data entry. In 90% of cases the patient selection fields were
completed, but only 30% of the exclusion and outcome fields were
completed. In 30% of patients where a lactate >1.5 times normal was
listed as one of the inclusion criteria, it was not associated with a pH
< 7.30 or a base deficit 25.0; however, all these patients had >3
organ-dysfunction criteria and hence still met the inclusion criteria.
Outcomes. Seven patients (15.9%) died during or within 28 days
of APC administration. The standardised mortality ratio (SMR) was
lower in patients receiving APC when compared with the rest of
patients admitted over the same period (SMR ~0.5 vs ~1.0).
Twenty-eight patients had an APACHE Il score <25 and the
effective cost per survivor was ~€16,800. Patients with APACHE
Il scores 225 had an effective cost per survivor of ~€22,400. Nine
patients (20.5%) had their drotrecogin alfa (activated) infusions
interrupted or discontinued for various reasons (including seven
patients who had hemorrhagic complications, three of which were
serious).
Conclusions and recommendations We use APC in compliance
with the NICE guidelines. APC is cost-effective in patients with an
APACHE Il score <25 in our ICU.
References
1. Bernard GR, et al.: N Engl J Med 2001, 334:699-709.
2. National Institute of Clinical Excellence [http://www.nice.
org.uk/guidance/TA84]
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Introduction Grand River Hospital (GRH) is a 495-bed non-
teaching, acute care referral center in Southwestern Ontario,
supporting regional programs including dialysis, oncology, surgery
and stroke thrombolysis. Since the introduction of drotrecogin alfa
(activated) (DAA) in 2003, GRH has treated 58 patients with this
agent for severe sepsis and septic shock. We sought to compare,
where possible, GRH [CU/hospital outcomes and bleeding
complications with those from published literature.

Methods All charts for patients treated with DAA in our CAICU for
severe sepsis and septic shock between February 2003 and June
2006 were reviewed retrospectively for infection source, ICU/
hospital mortality, survival by age and incidence of hemorrhagic
complications. Where possible, we compare our data with those
from PROWESS, ENHANCE and a recent Ontario/Quebec-based
multicenter usage evaluation. A two-organ system failure threshold
for DAA consideration is used. Outcomes were categorized as ICU
mortality and hospital mortality, as opposed to 28-day mortality
used in PROWESS and ENHANCE.

Results All 58 patients who received DAA at GRH were included
in our analysis. The mean age of patients treated with DAA was
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59.4 years. Primary sources of infection were: intra-abdominal
36.2%, respiratory 27.6%, genitourinary 8.6%, and 27.6% from
other sources. GRH ICU mortality was 44.8% and hospital
mortality was 51.7%. Analysis by age revealed overall survival rates
of 78.6% for patients <50 years, 54.5% for 51-60 years, 52.9%
for 6170 years, 20% for 71-80 years, and 0% for patients >80
years of age. Hemorrhagic complication rates were higher than in
published reports. Of 58 treatments, we recorded a total of nine
hemorrhages (15.5%). The mortality rate in this cohort was 33.3%.
Conclusions These data suggest that ‘field performance’ of DAA
may not be replicating the favorable clinical endpoints as reported
in PROWESS. The Ontario Ministry of Health should consider
implementing a provincial registry system for patients with severe
sepsis and septic shock, empowering ICUs to track relevant
demographic, acuity, and outcome data with a view to optimizing
DAA use through patient selection and risk stratification.
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Critical Care 2007, 11(Suppl 2):P61 (doi: 10.1186/cc5221)

Introduction and objective To establish whether activated protein
C (APC) is safe in surgical patients with intra-abdominal sepsis
(IAS). APC has been used in the treatment of IAS in our hospital
since 2003. Fears persist regarding the potential for clinically
significant bleeding in this surgical subgroup of patients.
Methods Forty-four patients with IAS received APC as a
standardized regime between March 2003 and August 2006. A
retrospective medical and ICU chart review was undertaken. Data
collected included clinically significant bleeding episodes and
mortality. Descriptive subgroup analysis of unexpected non-
survivors(died in the ICU with APACHE Il (APII) predicted mortality
< 50%) and unexpected survivors (survived to ICU discharge with
APIl predicted mortality > 50%) was performed as statistical
analysis of such small patient numbers was inappropriate.
Results There was one episode of clinically significant bleeding
(from a mucous fistula: self-limiting). There were no intracranial
haemorrhagic events. ICU mortality was 38.6% with mean APII
predicted mortality of 37.16% and inhospital mortality of 47.7%.
These exceeded rates for APC-treated surgical cohorts in the
literature [1]. Unexpected survivors (5/44) were more likely to have
been admitted from theatre. They had a shorter mean time from
hospital-ICU admission (10.5 vs 5.6 days), duration on a ventilator
(10.8 vs 17.5 days), vasopressor (9 vs 17.7 days) and renal
replacement therapy (10.5 vs 23.5 days) dependence. All un-
expected nonsurvivors (11/44) had a diagnosis of fistula or
perforation. They were more likely to have been transferred to the
ICU from another hospital or ward than from theatre. Co-
morbidities were more severe.
Conclusion 1. APC was very safe to use in this group of critically
ill surgical patients. 2. Although patients may fulfil standard criteria
for APC use, if there is no definitive surgical cure for the IAS, then
APC is inappropriate. 3. Delay in commencement of APC in
surgical patients due to bleeding concerns may be contributing to
the high mortality. Earlier perioperative use of APC in selected
cases may offer improved mortality benefit, and we are undertaking
a prospective audit to investigate this.
Reference
1. Barie PS, et al.: Benefit/risk profile of drotAA in surgical
patients with severe sepsis. Am J Surg 2004, 188:212-
220.
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Objective To evaluate the role of activated protein C (APC) in
severe sepsis and septic shock.

Method The data were collected in a prospective manner from July
2002 to November 2006 in the adult medical/surgical ICU at
Salmaniya Medical Complex Bahrain. The number of demographic
variables were collected from patients' files.

Results A total of 444 patients were admitted to the ICU with the
diagnosis of sepsis or severe sepsis. One hundred and forty-nine
severe septic patients were assessed for APC: 85 patients received
APC, and 64 patients could not receive APC due to financial
problems or due to bleeding, coagulation derangement or very
recent surgeries. In the total 444 septic patients admitted to the ICU,
152 patients expired (mortality 34.2%) and 141 had positive blood
culture; 233 patients received inotrops. The total average APACHE I
score was 28.9 and for expired patients was 35.1.

Out of the total 444 septic patients 149 were assessed for APC;
in the 85 patients fulfilling criteria for and receiving APC the
mortality was 43.5%, and for the 64 patients not receiving APC the
mortality was 64%. All suspected septic patients admitted to the
ICU received appropriate antibiotic therapy within 4 hours of ICU
admission and were upgraded/changed according to culture/
sensitivity reports if necessary. In the nonreceiving group (i.e. 64
patients) 12 patients could not receive APC due to financial
restriction because initially foreigners were not entitled to this drug
in Bahrain, but later this restriction was removed, and the remaining
52 patients could not receive either due to bleeding or very recent
surgeries. Some patients could not receive complete treatment
either due to bleeding complications or because they died. The
mortality was measured at 28 days.

Furthermore, as per our experience, if APC started in the early
stage of sepsis and the course is completed the outcome is better
— out of 85 patients who received APC, 45 patients received in the
early stage and completed the dose and 32 of these patients
survived at 28-day mortality. An average three (ventilator-free)
organs failed in the survival group and two (ventilator-free) organs
failed in the expired group. Seventeen patients started treatment in
the early stage and could not complete the course due to bleeding
or other complications, 11 patients expired; 13 patients started in
the late stage and completed the course, five patients expiring; and
10 patients started in the late stage and eight of these patients
expired.

Conclusion On the basis of our experience and the results of
multiple trials, we recommend APC should be given to the patients
who meet all the inclusion criteria.
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Critical Care 2007, 11(Suppl 2):P63 (doi: 10.1186/cc5223)

Introduction Drotrecogin alfa (DA) remains the only approved drug
for the specific treatment of severe sepsis. Although it has been in
wide clinical usage, there are no data on its use in Indian patients.



Methods Fifty-seven patients with severe sepsis (age 51 + 15
years, range 20-77 years, male:female 32:25) admitted to the ICU
were included. All patients had three or more signs of systemic
inflammation with at least two major organ dysfunctions or the
presence of ARDS. Demographic, clinical and laboratory profiles at
baseline, and during the hospital stay, development of complica-
tions, duration of hospital/ICU stay and hospital survival were
recorded. All management decisions including initiation of DA
(24 u/kg/hour), duration of treatment as well as its discontinuation
were the prerogative of the ICU team.

Results The majority of patients had a confirmed infection (n = 36,
63.2%), with the commonest site of focus being the lung (n = 25,
43.9%) followed by the abdomen (n = 13, 22.8%). A significant
number of patients had at least three major organ dysfunctions
(n= 37, 64.9%). A large number of patients had an APACHE I
score in the range 25-29 (n = 22, 38.6%). Whereas 44 patients
(77.2%) were on some kind of vasopressor support, 51 needed
ventilatory support (89.5%). A total of 20 patients (35.1%) survived
to hospital discharge. Patients received DA for a mean duration of
74.8 £ 26.2 hours (range 25-96 hours) and only 32 patients could
complete treatment (56.1%). The outcome was significantly better
in patients who could complete therapy (53.1% vs 13.6%,
P=0.001). Major bleeding necessitating discontinuation was seen
in four patients (7%) whereas the other 21 patients (36.9%) died
before completing 96 hours of therapy. DA was initiated within
48 hours of development of organ dysfunction in the majority of
patients (n = 31, 54.4%), and a trend towards better outcome in
patients with early treatment was noted although the difference did
not reach statistical significance (mortality rate 58% for early
treatment vs 73.1% for delayed treatment, P = not significant).
Conclusion Mortality of patients with severe sepsis remains high
despite the introduction of DA. Early institution may be associated
with better outcomes. Patients receiving a complete course of
treatment have better survival.
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Introduction Since the launch of drotrecogin alfa (activated)
(DAA) a number of institutions and countries have published data
on its use in clinical practice, based on audit or registry data. Such
publications have tended to report DAA use in higher disease
severity populations together with higher mortality outcomes
compared with clinical trials. We utilized the Global PROGRESS
(Promoting Global Research Excellence in Severe Sepsis)
database to examine the baseline characteristics and outcome of
patients with and without DAA treatment.

Methods PROGRESS is a global, noninterventional, multicenter,
prospective, observational study of severe sepsis patients treated
in ICUs. Patients must have had a diagnosis of severe sepsis and
have been treated in an ICU at a participating institution. All treat-
ment modalities were as per standard of care at the participating
institutions. We analyzed baseline characteristics and hospital
mortality. We also performed an adjusted mortality analysis for
DAA patients due to baseline imbalances in patients with and
without DAA therapy.

Available online http://ccforum.com/supplements/11/S2

Results Overall, 12,492 patients with severe sepsis from 37
countries were enrolled and 882 (7%) patients received DAA
therapy. The highest rate of use of DAA was seen in the United
States at 27% (206/760). Patients who received DAA versus
those who did not receive DAA were younger (median age 59
versus 64 years), had greater organ dysfunction (cardiovascular
dysfunction (90% versus 74%), respiratory dysfunction (90%
versus 819%), renal dysfunction (60% versus 45%), metabolic
abnormalities (63% versus 42%), three or more organ dys-
functions (84% versus 67%)) and higher median APACHE I
scores (25.0 vs 23.0), all P< 0.001. The mortality rate for patients
treated with DAA was 49.6% and for those not treated with DAA
was 49.7%. Although imbalances in other baseline characteristics,
not collected in PROGRESS, may have also been present, when
adjusted for age and number of organ dysfunctions the odds ratio
for hospital mortality associated with DAA use was 0.75
(0.63-0.90, P=0.002).

Conclusion In a large global registry, patients receiving DAA
therapy were younger with higher disease severity than patients
not treated with DAA. When adjusted for age and number of organ
dysfunctions, DAA was associated with a reduction in the odds of
hospital mortality similar to that seen at day 28 in PROWESS.
These data are supportive of the effectiveness of DAA in clinical
practice.
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Epidemiology of severe sepsis in India

S Todi, S Chatterjee, M Bhattacharyya
AMRI Hospitals, Kolkata, India
Critical Care 2007, 11(Suppl 2):P65 (doi: 10.1186/cc5225)

Introduction A multicentre, prospective, observational study was
conducted in 12 intensive therapy units (ITUs) in India from June
2006 to November 2006 to determine the incidence and outcome
of severe sepsis among adult patients.

Methods All patients admitted to ITUs were screened daily for
SIRS, organ dysfunction and severe sepsis. Patients with severe
sepsis were further studied.

Results A total of 1,344 ITU admissions were studied. There were
no SIRS in 31.3% and SIRS without organ dysfunction in 51.6%.
SIRS with organ dysfunction was found in 230 (17.1%) patients,
of which 54 (28.5%) were not due to sepsis and 176 (76.5%)
were due to sepsis. The incidence of severe sepsis was 13.1% of
all admissions. The mean age of the study population was 54.9
years (SD 17.6), of which 67% were male. The median APACHE Il
score was 22 (IQR 17-28) with predominant (88%) medical
admission. ITU mortality of all admissions was 13.9% and that of

Figure 1 (abstract P65)

Parameter Severe Sepsis

Infection characteristics

Site of infection Lung (46.2%), Blood (22%)

Gram positive 18
Gram negative 59
Fungal 05
Parasite & Virus 18
Culture positivity 48.6%
Time to antibiotic 5.95 hrs
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severe sepsis was 54.1%. Hospital mortality and 28-day mortality
of severe sepsis were 59.3% and 57.6%, respectively. The
standardized mortality ratio of severe sepsis patients was 1.40.
The median duration of stay in ITUs of the severe sepsis cohort
who survived was 6 days (IQR 3-12). The number of episodes
where infection was the primary reason for admission to the ITU
was 89.8% and the rest of episodes were ITU acquired. See
Figure 1 for infection characteristics.

Conclusion Sepsis was common in Indian ITUs and had
predominant medical populations. ITU mortality was higher
compared with western literature. Gram-positive infections were
less common although the incidence of parasitic and viral
infections were higher than in the West.
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South Africa

S Bhagwanjee, J Scribante, H Perrie, F Paruk

University of the Witwatersrand and the CCSSA, Johannesburg,
South Africa
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Introduction Sepsis in the ICU is a major cause of morbidity and
mortality. In addition it increases the direct and indirect cost of
care. Effective intervention to improve patient outcome and ensure
optimal use of resources depends on the availability of data. No
epidemiological data are available on the prevalence of sepsis in
South Africa. This study was a 1-day sepsis prevalence study
conducted in an attempt to address this lack of data.
Method Following appropriate institutional approval, 43 ICUs were
selected using the proportional probability sampling technique.
This was applied to a national database of ICUs. Every seventh
bed was selected from all the serially placed units. Data collected
identified the profile of the unit and the patient details for the day in
question (15 August 2005). The primary endpoint was a peer-
reviewed determination of the need for antibiotic prescription as
determined by two independent reviewers. Sepsis was defined
according to the ACCP/SCCM criteria. Secondary end-points
included determination of diagnostic ability of attending clinicians,
antibiotic prescribing patterns and appropriateness of modification
of therapy based on microbiological data.
Results The mean age of patients was 55 years (n = 248) with a
male:female ratio of 60:40. Sixty-eight per cent of patients were
admitted post surgery. There was reasonable concordance for
sepsis, severe sepsis and septic shock (Table1). A total of
196/248 (79%) patients were deemed to require antibiotics by the
attending clinician, compared with 69/248 (28%) who were
deemed to have sepsis by independent review. Fifty-one per cent
of patients were inappropriately diagnosed as having sepsis. The
commonest site of sepsis (as determined by the assessors) was
the lung (45%) followed by the abdomen (10%). In 42% of cases
antimicrobial prescription was adjudged as being appropriate,
while in 11% of cases antimicrobials were appropriately modified
following microbiology results. The duration of therapy was
appropriate in 26% of cases.
Conclusion The national prevalence of sepsis, the site of sepsis
and the patient profile in South Africa is similar to that described in
other studies [1]. Treating doctors are reasonably accurate in
diagnosing sepsis but prescribe antiobiotics inappropriately in the
vast majority of cases.
References
1. An expert report of the European Society of Intensive
Care Medicine. The problem of sepsis. Intensive Care Med
1994, 20:300-304.

Table 1 (abstract P66)

Diagnostic concordance

Treating doctor Assessors
None 169 54
SIRS 16 120
Sepsis 36 41
Severe sepsis 7 12
Septic shock 9 16
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Introduction Sepsis occurs in 16.6% of the patients in the
Brazilian ICU and is associated with a high mortality rate (46.6%).
Several studies show different pathogenic agents among countries
and increased antibiotic resistance. This study aims to describe the
pathogen profile in Brazil's ICU septic patients.

Methods A prospective cohort study involving 75 ICUs all over
Brazil was performed. All patients who were admitted or developed
sepsis during a 1-month period were enrolled and followed until
the 28th day and/or until their discharge.

Results A total of 521 patients filled the criteria of sepsis and were
studied. The two main sources of infection were pneumonia and
the abdominal tract. Gram-negative bacteria were isolated in
40.1%, followed by Gram-positive (38.8%) and fungus (5%). The
most prevalent bacteria were Staphylococcus aureus (31.3%) and
Pseudomonas aeruginosa (26.8%). Methicilin-resistant Staphylo-
coccus aureus (MRSA) were present in 64.8%. Bacteria were
isolated in blood samples in 19.57% and S. aureus was prevalent.
The prevalence of antimicrobial-resistant bacteria was 26.6% and
was associated with higher mortality at the 28th day (resistant
bacteria 50.9% vs nonresistant bacteria 43.5%). Septic shock was
related to the highest mortality, with rates ranging from 45.8%,
63.7% and 83.3% due to S. aureus, P. aeruginosa and Acineto-
bacter spp, respectively.

Conclusions Gram-negative bacteria were the most frequently
isolated pathogens in the ICU in septic patients. MRSA
represented the majority of S.aureus strains isolated. Antibiotic-
resistant bacteria were associated with higher mortality. It is
important to recognize the Brazilian ICU organisms’ profile and
their resistance pattern to guide rational administration of
antimicrobial agents.
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Introduction The incidence of bacteraemia and bloodstream
infection, as defined by the CDC, in our neurosciences critical care



unit (NCCU) is at the moment unknown. It is known that being a
patient in the intensive care environment is in itself a risk factor for
the development of bacteraemia (3.2—-4.1 per 100 admissions in
several papers). The higher amount of invasive procedures and the
severity of illness in this group of patients have been blamed. The
aims of our study are: (1) to identify the incidence of bacteraemia
in the NCCU, (2) to recognise the incidence of bloodstream
infection (SIRS with bacteraemia), (3) to identify the most common
pathogens associated with bacteraemia, and (4) to promote the
continuous collection of data aiming to follow the behaviour of this
problem in time.

Methods This is a prospective observational study looking at the
presence of positive blood cultures in all the patients admitted to
the NCCU during the period from 1 June to 31 August 20086.
Blood cultures were taken from a peripheral site under aseptic
conditions as per the NCCU guidelines. We tried to identify how
many of the patients with positive blood cultures had evidence of
concomitant SIRS/sepsis, as described by the modified Bone
criteria, and the severity of this. An attempt was made to identify
the most frequent microorganisms involved in this problem as well
as their antibiotic susceptibility. As a secondary aim of our study
we described the number of fatalities in the patients with
bacteraemia. We tried to focus our approach to the fact that we
serve a large neurological/surgical population as well as general
patients and to see whether we could pinpoint differences in these
two groups.

Results There were 201 patients admitted to the unit during the
period of our study; 140 of these were neurosciences (NS)
patients and the rest (61) were general (G) (either medical or
surgical). Most of the patients were men and had a mean APACHE
Il score of 39 (NS group 33, G group 45).There were in total 64
episodes of positive blood cultures (BC); 39 of these episodes
were accompanied by inflammatory signs (incidence of blood-
stream infections of 19.4% of total admissions). Twenty-five of the
episodes were not associated to clinical signs of infection. There
were more patients with at least one episode of positive BC in the
NS group (29 (20.7%)) than in the G group (10 (16.39%)). Out of
49 episodes in the NS group, 59.18% (29) were associated to
some degree of inflammatory response (SIRS, severe sepsis, and
MODS). Out of 15 episodes in the G group, 66.6% (10)
developed inflammatory response. In 59% (25) of the positive
BCs, the organism isolated was coagulase-negative staphylo-
coccus (CNS). In the G group, 47% (7) grew CNS, 33% were
diverse Gram-negatives and in 20% other Gram-positives. In the
NS group, 64% (31) of isolates grew CNS, 21% were other Gram-
positives and 15% were Gram-negatives. In 47 (73.4%) episodes
of positive BC, the patients had either a central venous catheter or
an arterial catheter. In 36 (56.2%) of the episodes the patients
were already on antibiotics at the time of the sampling. The most
frequent agent isolated was coagulase-negative Staphylococcus
aureus, in 39 (59%) of the cases.

From the patients that had at least one positive BC, nine died;
seven (78%) patients were in the G group, and two (22%) in the
NS group. Twenty-five (68%) patients with at least one episode of
positive BC had a systemic inflammatory response at the time of
sampling. Seven (28%) of these died during the first 30 days in the
NCCU. Nine (23%) patients had severe sepsis and four (44%) of
these died. Four (10.2%) patients had MODS and three (75%) of
these died.

Conclusions We had an incidence of positive blood cultures of
almost 32% of the total admissions; 19.4% of admissions
developed bloodstream infections. These numbers are very high if
we consider the published data. Due to the specialist origin of our
unit, we had more cases in the neurosciences group than in the
general group. However, the incidence of sepsis and MOF in these
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patients was almost the same for both groups. We noted, as well,
a larger number of deaths in the patients with sepsis and MOF.
There needs to be more studies aiming to establish a casual
relationship to explain this. CNS was the most frequently isolated
organism and there was no difference among the groups. There is
a potential for increased mortality in the patients that develop
bloodstream infections in our unit, and we need to implement
urgent measures to decrease them while further research is done
in this area.
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Introduction The early recognition and rapid start of goal-directed
treatment (EGDT) are important elements for better outcome in
severe sepsis. These actions should take place in the emergency
department (ED) before admission to the ICU. The aim of our study
was to determine how the EGDT was performed and to evaluate
the impact of EGDT principles on mortality in septic shock in
Finland. Our study was conducted before national guidelines for
severe sepsis were published.

Methods A prospective observational study of patients with severe
sepsis and septic shock admitted to 21 ICUs in Finland from 1
November 2004 to 28 February 2005 (Finnsepsis). Only patients
with community-acquired sepsis, who fulfilled the criteria of septic
shock and were admitted directly from the ED to the ICU, were
included. The following treatment targets were evaluated: (1)
measurement of lactate during the first 6 hours from admission to
the ED; (2) obtaining the blood cultures before antibiotics; (3)
starting the antibiotics within 3 hours from admission; and reaching
the (4) mean arterial pressure over 65 mmHg, (5) central venous
pressure over 8 mmHg and (6) central venous oxygen saturation
over 70% or mixed venous oxygen saturation over 65% during the
first 6 hours with fluids and vasopressors.

Results Sixty-three patients were included. The median age was
57 years (IQR 18.5) and the median APACHE Il score was 28
(IQR 10). The ICU, hospital and 1-year mortality rates were 25%,
38% and 52%, respectively. Only five (8%) patients reached all
treatment targets and 24 patients (38%) reached four or more
targets (group A).

The hospital mortality of group A was 29% (95% CI 15-49%)
compared with 44% (95% Cl 29-59%) of those who reached only
three or less targets (group B) (P = 0.3). The median delay from
ED arrival to ICU admission in group A and group B was 1.1 and
3.7 hours (P < 0.001), and the median SOFA score for the first
day was 10 and 11 (P= 0.4), respectively. The median APACHE I
score was 28 in both groups (P = 0.9). In multivariate analysis
including all separate targets, delay for ICU admission and
APACHE Il score, the APACHE Il value and measurement of
lactate were independent predictors of mortality (P = 0.001 and
0.02). Only 18% of patients had serum lactate measured during
the ED stay. The 1-year mortality of group A was 42% (95% CI
24-61%) and of group B was 59% (95% Cl 43-73%) (P =0.2).
Conclusions The adoption of EGDT protocol was poor in Finnish
hospitals. The impaired early recognition of sepsis may lead to a
delay in ICU admission. The rate of reached EGDT targets
reflected mortality. In this study the most critical EGDT target was
the measurement of lactate during first 6 hours after arrival in the
ED. A forthcoming follow-up study will evaluate the impact of
guidelines to treatment and outcome of septic shock in Finland.
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Introduction The purpose of the study was to describe the
effectiveness of the Surviving Sepsis Campaign (SSC) bundles
with regard to both implementation and outcome in patients with
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 meeting criteria for the international
sepsis definitions. Patients were entered in the database from
September 2005 to October 2006. After a widespread 2-month
educational program, implementation of SSC Resuscitation
Bundles (RB) and Management Bundles (MB) were accomplished.
We determined the rate of compliance and the prognostic value of
the RB, the MB and of each bundle element.

Results We analyzed 135 consecutive episodes of septic shock.
The main sources of infection were: abdomen 39.5%, lung 29.9%,
and urinary tract infection 11.1%. Global hospital mortality was
44.4%. Nonsurvivors were older (71 vs 64 years; P = 0.01), and
had a higher APACHE Il score (25 vs 20; P = 0.000), a higher
SOFA score (10 vs 9; P = 0.001) and a higher number or organ
dysfunctions at sepsis presentation (4 vs 3; P=0.007). The rate of
compliance with the RB was 38%. There were significant
differences in mortality between compliant (C) and noncompliant
(NC) groups despite the similar characteristics and the severity of
septic shock. The NC group had a 58% mortality rate and the C
group 22% (RR 2.6 (95% CI 1.49-4.5, P = 0.001)). The number
needed to treat to save one life was 3. The compliance rate with
MB was only 20%, and there were no differences in mortality
between the C and NC groups (57.9% vs 52.6%). We only found
differences in mortality between the C and NC groups in four
bundle elements: serum lactate measured before 6 hours (35.2%
vs 65.4%; P=0.007), early broad-spectrum antibiotics (36.2.5%
vs 56.1%; P=0.051), ScvO, > 70% (35.7% vs 52.1%; P=
0.057) and activated protein C (65% vs 11% P=0.000). In the
multivariate analysis, activated protein C, early broad-spectrum
antibiotics, PaO,/FiO, <200 and complete RB were associated
independently with mortality.

Compliance rates with RB during three consecutive 4.6-month
time periods were 28%, 41.4% and 33.3%, respectively.
Compliance with MB was unchanged at 20%. The present dataset
is underpowered to determine whether implementation of SSC
bundles had some effect on mortality reduction.

Conclusions Implementation of SSC bundles was associated with
less adherence than expected. However, septic shock patients
receiving the complete resuscitation bundle had substantially lower
mortality. Efforts to increase compliance with these interventions
should be made. The poor adherence to management bundles
probably shows the many uncertainties that remain within this
group of interventions.

Table 1 (abstract P71)
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Introduction Data presented at the 2006 Barcelona conference of
the European Society of Intensive Care Medicine showed that, where
implemented, the Surviving Sepsis Campaign guidelines have
improved mortality from sepsis. However, because of overall poor
adherence to the guidelines, the stated aim of the campaign to
reduce mortality from severe sepsis by 25% is unlikely to be met. In
the United Kingdom, patients with sepsis of surgical origin will
typically be seen by emergency medicine (EM) before being admitted
to a surgical ward and are unlikely to be initially managed by the ICU.
Both the EM and surgical juniors should therefore be aware of the
guidelines. The aim of this study was to determine the level of
awareness of the SSC guidelines in surgical and EM trainees.
Methods A questionnaire-based survey was undertaken of all EM
and surgical trainees in the Eastern region of the United Kingdom.
Participants were recruited by post, telephone, email and in person.
The questionnaire assessed whether participants had experience in
critical care, were aware of the campaign or its guidelines and
assessed the level of familiarity of key concepts of the resuscitation
bundle of the guidelines. In addition, participants were encouraged
to comment on any aspect of sepsis management.

Results Summarised in Table 1. There are 29 EM and 52 surgical
trainees in the Eastern region; responses were obtained from 22
and 34, respectively. The responses to the key concepts of the
resuscitation bundle varied greatly, even between different
participants from the same speciality in the same institution,
suggesting a lack of clear direction. Free text responses included
‘the only people that know about guidelines for sepsis are the ICU
physicians’ and ‘the only time | have heard of early goal directed
therapy was on ER'.

Conclusion Awareness is reasonable amongst EM trainees but
poor amongst surgeons. If the aims of the SSC are to be met,
consideration must be given to differences in healthcare systems in
different countries. In the United Kingdom, educational activities
should be directed towards EM and surgical trainees as well as
those working in intensive care.
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Introduction Despite the availability of guidelines for practice in
many clinical domains, it is common for clinicians to practice
outwith these guidelines. As part of a 1-day sepsis prevalence study
in ICUs in South Africa, a review was undertaken to determine the

Worked in ICU Claimed to be Able to name Any training on sepsis Claim to be Able to name piece of
Trainees in past 2 years? aware of campaign in past 2 years? aware of research relevant research
Emergency medicine 8 (36%) 15 (68%) 10 (45%) 13 (569%) 13 (59%) 10 (45%)
Surgery 2 (6%) 6 (18%) 3 (8%) 9 (26%) 13 (38%) 8 (24%)




extent to which units comply with the surviving sepsis guidelines as
promulgated by the International Sepsis Forum [1].

Method Following appropriate institutional approval, 43 ICUs were
selected using the proportional probability sampling technique. This
was applied to a national database of ICUs. Every seventh bed was
selected from all the serially placed units. Data collected included
the presence of an infection control policy (including guidelines for
performance of blood cultures), recording of culture results,
microbiological support structures, glucose control protocols and
protocols for sedation analgesia and muscle relaxation.

Results Forty-three out of a total of 458 units were sampled. The
mean age of patients was 55 years with a male:female ratio of
60:40. Sixty-eight per cent of patients were admitted post surgery.
An infection control policy was present in 77% of units. A practice
procedure for blood culture sampling was used in 51% of units,
with records of culture results being documented in 56% of units.
Microbiologists were available in 65% of units and they were
involved in ward rounds in 26% of units. Physical consultation by a
microbiologist in 47% of units and telephone consultations in 54%
of units were possible. Sixty-one per cent of units had a glucose
control policy. Sedation, analgesia and neuromuscular blockade
protocols were present in 33%, 26% and 21% of units,
respectively. See Table 1.

Table 1 (abstract P72)

Percentage of units utilizing protocols

Domain Use (%)
Microbiologist available 65
Infection control policy 77
Gilucose control protocol 61
Sedation protocol 33
Analgesia protocol 26
Neuromuscular blockade protocol 21

Conclusion The majority of units have an infection control policy,
utilize glucose control regimens and have access to a
microbiologist. Sedation, analgesia and neuromuscular blockade
are infrequently utilized. Despite the availability of guidelines, it is
common for many recommendations not to be implemented.
Further work is required to determine the reasons for
noncompliance with attention to educational programs and other
strategies to improve practice.
Reference
1. Dellinger RP, Carlet JM, Masur H, et al., for the Surviving
Sepsis Campaign Management Guidelines Committee:
Guidelines for the management of severe sepsis and
septic shock. Crit Care Med 2004, 32:858-873.
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Emergency Department in Australia and New Zealand
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Critical Care 2007, 11(Suppl 2):P73 (doi: 10.1186/cc5233)

Introduction The outcome of sepsis and septic shock patients
admitted to the ICU from the Emergency Department (ED) in
Australia and New Zealand was investigated using prospectively
collected data from the Australian and New Zealand Intensive Care
Society Adult Patient Database.

Available online http://ccforum.com/supplements/11/S2

Methods All adult patients with an APACHE Ill medical admission
diagnosis of nonurinary or urinary sepsis, or nonurinary or urinary
sepsis with shock, admitted directly to the ICU from the ED between
1 January 1997 and 31 December 2005 were identified. Predictor
variables for hospital mortality were analysed using logistic
regression with cross-validation (80% determination and 20%
validation) and robust, cluster-specific (ICU site) standard errors.
Results A total of 7,649 patients (54% male) of mean (SD) age
60.2 (18.1) years and APACHE Ill score 74.0 (34.7) were
identified. The number of patients admitted per year increased
progressively (1997, n = 368 (7.7 admissions per contributing
ICU); 2005, n = 1,409 (14.0 admissions per contributing ICU)).
Nonurinary sepsis with shock was the most common admission
diagnosis (n = 3,394, 44.4%) and urinary sepsis with shock the
least common (n = 607, 7.9%). Overall ICU mortality and hospital
mortality were 20.9% and 27.6%, respectively. Hospital mortality
was predicted by hospital type (tertiary: 0.67 (0.51-0.90),
P=0.007; metropolitan: 0.63 (0.48-0.83), P = 0.001; private:
0.65 (0.47-0.91), P = 0.011; reference category rural), age
(1.026 (1.019-1.034), P = 0.0001), APACHE Il score (1.043
(1.038-1.048), P = 0.0001) and APACHE Il score squared
(P=0.032), sepsis category (nonurinary shock versus the other
three categories combined, 1.79 (1.48-2.16), P=0.001), mecha-
nical ventilation within 24 hours of ICU admission (1.38
(1.14-1.66), P = 0.001) and calendar year as a single main linear
effect (0.94 (0.90-0.97), P = 0.0001). Significant interactions
were demonstrated between (i) sepsis classification and calendar
year (linear decrease in mortality, nonurinary shock x year 0.92
(0.86-0.99), P = 0.019), (i) sepsis classification and age
(nonurinary shock x age 0.986 (0.977-0.996), P = 0.008), and (i)
ventilation and time from hospital to ICU admission (<4.5 hours or
>4.5 hours 1.38 (1.12-1.69), P = 0.002). The model ROC curve
area and the P value for the Hosmer-Lemeshow C statistic were
0.86 and 0.37, respectively. Restricting the model to only those
ICUs that contributed data for all 9 years of the study period
yielded similar parameter estimates, including calendar year effect.
Conclusions The reported incidence of sepsis and septic shock in
ICU patients presenting to the ED in Australia and New Zealand
has increased since 1997; hospital mortality has decreased. These
data require confirmation with a prospective study.

P74
Clinical simulation: caring for a critically ill patient with sepsis

K Giuliano, A Johannessen, S Crockett
Philips Medical Systems, Andover, MA, USA
Critical Care 2007, 11(Suppl 2):P74 (doi: 10.1186/cc5234)

Introduction The purpose of this simulation research was to
assess whether bedside nurses could better apply currently
recommended therapeutic interventions for patients with sepsis by
using a horizons trends clinical decision support tool, rather than
just standard monitoring screen displays alone.

Methods Simulation research participants (n = 75) were first
required to attend a didactic training session focusing on
recognition and evidence-based treatment for critically ill patients
with sepsis. Participants were then directed to apply these
treatments in a simulated sepsis experience. Data were collected
at two sites (AACN National Teaching Institute Critical Care
Nursing Conference, New Orleans, May 2005 and Long Beach
Memorial Medical Center's Health Skills Education Center). A
METI HPS (human patient simulator) was connected to a Philips
Medical Systems Intellivue MP 70 in a simulated critical care
environment. Participants were given the patient history, and
completed the rest of their assessment using the HPS and
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Intellivue patient monitoring. Data were collected to compare the
use of bedside monitor displays with and without horizon screen
trends in the care of patients with sepsis. Group 1 (n = 37)
completed the sepsis scenario using a standard screen display, and
group 2 (n = 38) had the addition of horizon trends on the display.
Results The point that marked the onset of sepsis was when each
of the physiologic parameters met the current evidence-based
screening criteria (HR > 90, RR > 20, MAP < 65, temperature
>38°C). Results of this study found statistically significant
differences between the standard screen and horizons screen
participant groups in the speed in which clinicians were able to
reach each measured outcome. This was true in each of the five
outcome measurements: onset of sepsis (P < 0.001), initiation of
fluid bolus (P < 0.001), initiation of vasopressor (P < 0.001), blood
culture order (P=0.012), and antibiotic administration (P = 0.020).
Conclusions These results support the hypothesis that monitoring
using horizons trending does indeed contribute to faster clinical
decision-making in the simulated septic patient experience. Future
research should concentrate on replicating these results in a real
clinical environment.

P75
Medical microbiology ward rounds in critical care

L Wilson, G Dempsey
University Hospital Aintree, Liverpool, UK
Critical Care 2007, 11(Suppl 2):P75 (doi: 10.1186/cc5235)

Background Direct microbiological input to critical care is
essential for the management of the septic patient. Early broad-
spectrum antimicrobial therapy with appropriate diagnostic studies
to ascertain causative organisms is well established; there should
be reassessment with the aim of using narrow-spectrum antibiotics
to prevent the development of antimicrobial resistance, to reduce
toxicity and to reduce costs [1]. In systematic analysis of ward
rounds in ICUs the information most commonly missing from a
patient's file concerned microbiology findings [2].
Methods We performed a telephone survey of all NHS critical care
units in the North West of England (n = 31). Each unit was
telephoned and the duty consultant was asked a series of
questions relating to the type of microbiology input to their critical
care unit.
Results We achieved a 100% response rate. The study looked at
11 teaching hospitals and 21 district general hospitals represen-
ting 12% of UK ICUs: 26 (83%) critical care units had live
computerised access to microbiology data, 21 (68%) units had an
antibiotic policy in place, and 19 (61%) units had a formal
microbiology ward round. With the frequency ranging from once
per week (one unit) to 7 days per week (four units), most units with
a microbiology ward round had this service Monday—Friday
(12 units). When asked to rate the value of this ward round, the
mean score was 8.6 out of a possible 10 (range 10-5, mode 9). In
those units without a microbiology ward round the desirability of
such a service was scored on average at 8.5 out of 10 (range
10-3, mode 9).
Conclusion Direct microbiological advice at the bedside is highly
valued by ICU consultants. Antibiotic prescribing is generally well
controlled, with two-thirds of units having an agreed antibiotic
policy in place. Work will continue to determine whether these
results reflect the national picture in the United Kingdom.
References
1. Widmer AF: Intensive Care Med 1994, 20 (Suppl 4):
S7-S11.
2. Friesdorf W: J Clin Monit 1994, 10:201-209.
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mupirocin on the incidence of ventilatory-associated
pneumonia and the emergence of bacterial resistance
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Introduction Selective digestive decontamination (SDD) can
reduce the incidence of ventilatory-associated pneumonia (VAP).
Some concerns have been raised about the risk of selection of
resistant bacteria. We evaluated the impact of a SDD regimen on
the incidence of VAP and the development of resistant pathogens.
Methods In a polyvalent eight-bed ICU, a retrospective analysis
was performed of two periods of 8 months before (no-SDD, 178
patients, mean SAPS Il 44.8) and after (SDD, 110 patients, mean
SAPS |l 48.9) the use of SDD with amphotericin, tobramycin and
colistin for oropharyngeal and gastric decontamination and
mupirocin for nasal decontamination. The results were analyzed
with the chi-square test.

Results The incidence of VAP was reduced in the SDD group,
even though it was not statistically significant (26.9% vs 16.3%,
P=0.138). The mortality of VAP and septic shock was reduced
respectively from 39.6% to 16.7% (P = 0.312) and from 60% to
37.5% (P = 0.835). During the SDD period, Gram-positive
infections increased while Gram-negative infections and Candida
infections showed a reduction. The percentage of resistant
species showed a reduction from 49.1% to 30.5% in all the
categories of pathogens (Table 1).

Table 1 (abstract P76)

Percentages of pathogens

no-SDD no-SDD SDD SDD
Infection total resistant total resistant

Gram-positive 32.5 31% 41.5 20%
(% of all (% of all (% of all (% of all

VAP) G+) VAP) G+)

Gram-negative 54 69% 50 44%
(% of all (% of all (% of all (% of all

VAP) G-) VAP) G-)

Candida 13.5 12.5% 8.5 0%
(% of all (% of all (% of all (% of all
VAP) candida) VAP) candida)

Conclusions SDD and mupirocin were correlated to a reduced
incidence of VAP and mortality and to a reduction of resistant
species.
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Comparison of bloodstream infections in intensive care
unit patients, due to different Gram-negative bacteria

M Pratikaki, E Platsouka, C Sotiropoulou, K Kritikos,

M Agrafiotis, S Kolias, S Nanas, O Paniara, C Roussos, C Routsi
Evangelismos, Athens, Greece

Critical Care 2007, 11(Suppl 2):P77 (doi: 10.1186/cc5237)

Introduction To compare the incidence and risk factors of
bloodstream infections (BSls) due to Acinetobacter baumannii,
Pseudomonas aeruginosa and Klebsiella pneumoniae and to



assess which of them is associated with higher mortality in ICU
patients.

Patients and methods This study was conducted in the 28-bed
multidisciplinary ICU of Evangelismos Hospital in Athens, during an
18-month period (August 2004—-January 2006). All ICU patients
with blood cultures due to A. baumannii or P. aeruginosa or K.
pneumoniae bacteremia, obtained >48 hours after ICU admission,
were studied. Patients with BSIs due to more than one of those
three pathogens were excluded. Information included patients’ age,
gender, underlying disease, admission category, hospitalization
before ICU admission, length of ICU stay, source of BSls and ICU
mortality were compared. The illness severity was assessed by
APACHE Il score on admission and on the day of BSI was
calculated prospectively for all patients.

Results During the study period, among 855 consecutively
admitted patients, with ICU stay longer than 48 hours, 197
patients developed BSls due to A. baumannii (96 patients,
incidence 11.23%), P. aeruginosa (44 patients, incidence 5.15%)
and K. pneumoniae (57 patients, incidence 6.67%). Of these
patients, 85 developed BSls with two or more pathogens and were
excluded. Thus, finally, 64 patients with A. baumannii BSI, 23 with
P. aeruginosa, and 25 with K. pneumoniae were compared.
Hospitalization before ICU was shorter for K. pneumoniae
bacteremic patients compared with those with A. baumannii (1 vs
3 days, P= 0.028) and with those with P. aeruginosa (1 vs 6 days,
P = 0.005). On ICU admission, patients with A. baumannii had a
higher APACHE Il score compared with those with K. pneumoniae
(19.63 £ 7.6 vs 15.0 + 5.4, respectively, P = 0.017) and lower
hematocrit and hemoglobin values (29.8 + 6.5 vs 35.4 + 6.5,
P=0.002 and 9.9 = 2.2 vs 11.9 + 2.2, P = 0.001) respectively.
Also on BSI day, hematocrit was lower in patients with A.
baumannii and with P. aeruginosa bacteremia, compared with
those with K. pneumoniae bacteremia (26.6 = 4.5 vs 29.6 £ 4.5,
P=0.016 and 26.1 * 3.8 vs 29.6 = 4.5 P = 0.021). The
respiratory tract was the most common source of BSls due to A.
baumannii compared with P. aeruginosa and K. pneumoniae
(56.3% vs 26.1%, P = 0.013 and 56.3% vs 12.0%, P = 0.001).
Mortality was higher in the presence of P. aeruginosa and A.
baumannii BSls, compared with K. pneumoniae (56.5% vs 24.0%,
P =0.021 and 48.4% vs 24.0%, P = 0.036, respectively).
Conclusion In ICU patients, the development of BSI due to A.
baumannii is associated with a higher severity of illness on
admission compared with those due to P. aeruginosa and K.
pneumoniae. However, P. aeruginosa BSI is associated with the
higher mortality.
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Maximal barrier precautions, intensivist supervision, and
catheter-related bloodstream infections

T Papadimos, S Hensley, J Hofmann, A Casabianca, M Borst,
J Fath, J Duggan

University of Toledo College of Medicine, Toledo, OH, USA
Critical Care 2007, 11(Suppl 2):P78 (doi: 10.1186/cc5238)

Introduction Catheter-related bloodstream infections (CR-BSI)
have significant costs. Use of maximal barrier precautions (MBP)
may reduce the incidence of CR-BSI. We studied MBP with/
without intensivist supervision of residents on CR-BSI incidence.

Methods We prospectively studied CR-BSI incidence in an ICU
following the implementation of MBP (hand washing before line
placement, sterile site preparation, draping the entire patient in
sterile fashion, use of hat, mask, gloves and gown, maintenance of
a sterile field, assistants following the same precautions, and sterile
dressing application). The Centers for Disease Control definition of
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CR-BSI was used. Data were compared with historical controls at
the same ICU. Also, independent observers evaluated the
procedure for technique break (omitting any conditions listed
under MBP). Subsequently, in addition to MBP, all central venous
catheters were placed under intensivist supervision. Data analysis
included one-tailed z tests for proportions and t tests.

Results From 1 January 2000 to 31 December 2002 (control
period) the CR-BSI incidence was 12.1/1,000 catheter-days.
Following implementation of MBP (1 January 2003-31 October
2004) the CR-BSI incidence decreased to 3.5/1,000 catheter-
days (19/5,499 catheter-days), P < 0.02; in 85 independently
observed line placements using MBP, 7/85 patients had CR-BSI
(8.29%). Technique breaks occurred in 34/85 procedures and were
associated with six CR-BSI (17.6%); the 51/85 procedures
without technique breaks had one infection (1.9%), P < 0.01.
Intensivist supervision (11 January 2004 to 30 April 20086), in
addition to MBP, further reduced the incidence to 1.5/1,000
catheter-days (7/4,667 catheter-days), P< 0.04.

Conclusion While MBP can reduce the incidence of CR-BSI,
placement of central venous catheters by residents under
intensivist supervision can further lower the incidence.

P79

Risk of catheter-related bloodstream infection: higher in
more severe patients?

N Cortez-Dias, A Pais de Lacerda, Z Costa e Silva, C Franca
Hospital de Santa Maria, Lisboa, Portugal
Critical Care 2007, 11(Suppl 2):P79 (doi: 10.1186/cc5239)

Introduction Vascular devices are associated with the risk of
catheter-related bloodstream infection (Cr-BSl). The aim of this
study was to evaluate the risk of Cr-BSlI in our ICU.

Methods A nonconcurrent cohort study at an adult, 11-bed
medical/surgical unit, between 1 January and 31 December 2005.
Data were retrospectively reviewed from clinical records and
bacteriological data concerning the presence of central venous
(CVC) or haemodialysis catheter (HDC) colonization and Cr-BSI
(no data on arterial catheters) were collected. Catheter insertion
and dressing of the insertion site were done according to CDC
guidelines for Cr-BSI prevention. Diagnosis of Cr-BSI required
microbial concordance between a culture of the removed catheter
and a separate percutaneously drawn blood culture, and the
exclusion of other overt source of bacteraemia. Intravascular
devices were cultured for evidence of colonization whenever there
was clinical suspicion of Cr-BSI. Severity scores (SOFA, SAPS II)
were assessed and analysed facing Cr-BSI data.

Results During the study period, 378 patients were admitted to
the ICU (59% male; mean age 58.3 + 19.8 years), the mean
SOFA score (admission) being 7.9 * 4.0 and the mean SAPS Il (at
24 hours) being 47.6 = 19.7. In the 266 patients with CVC, the
total duration of implantation was 3.190 days, with a mean duration
of CVC placement/patient of 12 days. Positive cultures of CVC
were found in 18 patients (6.8%). The incidence density of positive
catheter cultures was 6.3/1,000 days of CVC use. CVC-related
BSI was diagnosed in 5 patients, the risk of CVC-related BSI
being 1.6/1,000 days of CVC use. Fifty-two patients also had a
HDC. Positive cultures of HDC occurred in two of these patients
(3.8%), none of them with Cr-BSI. The isolated microorganisms
from CVC and HDC were typical skin bacteria, excluding two
cases with catheter colonization in patients with other overt
sources of bacteraemia. The mean SOFA score in patients with
positive catheter cultures was 10.2 £ 3.1, the mean SAPS Il was
63 £ 19.6 and the mean catheter placement duration in these
patients was 32.1 £ 15.7 days. The overall ICU mortality rate was

S31



S32

Critical Care  March 2007 Vol 11 Suppl 2  27th International Symposium on Intensive Care and Emergency Medicine

20.1%, being 40% in the subgroup of patients in whom Cr-BSI
was diagnosed.

Conclusions Preventing Cr-BSI is important, but special care is
particularly relevant in patients with higher SAPS Il scores and a
longer duration of catheter placement. More studies are needed to
confirm this possible higher risk of Cr-BSI in this more severe
patient subgroup.

P80

Tunnelled central venous catheter-related infection in
cardiothoracic critical care

J Mitchell, P Shetty, F Cox, P Vuddamalay
Royal Brompton & Harefield NHS Trust, Harefield, UK
Critical Care 2007, 11(Suppl 2):P80 (doi: 10.1186/cc5240)

Introduction Tunnelled central venous cannulae (CVC) are used in
cardiothoracic (CT) critical care for long-term inotrope, antibiotic
and renal replacement therapy (RRT). The incidence of blood-
stream-related infection (BSI) related to all types of CVC is
between 2.9 and 11.3 per 1,000 catheter-days [1]. In CT or
cardiology practice the incidence for all CVC-related infection is
2.9-4.5 per 1,000 catheter-days. The incidence of BSI is reduced
using tunnelled CVC, although there are little published data on
the incidence of BSI in tunnelled CVC in CT critical care. CVC-
related infection has been recognised as a priority in the UK
initiative ‘Saving Lives' [2]. We reviewed tunnelled CVC-related
infection in a tertiary UK CT centre with a significant transplant
population.

Methods A retrospective analysis from November 2001 to 2006
of culture and sensitivity results of tunnelled CVC tips (Bard
Groshong® cuffed catheter and HemoGlide®) and blood cultures
from the same patients.

Results Ninety-three CT critical care patients received a tunnelled
subclavian CVC. The indications were inotropes (n = 40 (43%)),
antibiotic administration (n = 27 (29%)), RRT (n = 14 (15.1%))
and unknown (n = 10 (10.8%)). The mean duration of the catheter
remaining in situ was 36 days (SD 44.0, range 1-164). Culture
results are presented in Table 1. Twelve patients had an
established CVC-related BSI. The mean infection rate/1,000
catheter-days was 3.6.

Table 1 (abstract P80)

Positive CVC Positive Positive

tip culture blood culture  from both
Positive culture results (%) 36.6 18.3 12.9
Mean infection rate/ 10.2 5.1 3.6

1,000 catheter-days

Conclusion The incidence of tunnelled CVC colonisation and

positive blood cultures in this group of CT critical care patients is

in line with previously published data for all types of CVC.

Coagulase-negative staphylococcus was the predominant isolate

in both this audit and previously published data [1].
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Background Nosocomial catheter-related bloodstream infections
(CR-BSI) have been associated with increased morbidity and
possibly increased mortality in critically ill patients. Central venous
catheters impregnated with rifampin and minocycline (RM) have
been shown to decrease rates of colonization and CR-BSI when
compared with controls and with the chlorhexidine/silver
sulfadiazine catheter. However, recent randomized trials challenged
the clinical impact of such catheters, showing decreased rates in
colonization but not in CR-BSI. We designed this pilot trial to
compare the rates of colonization and CR-BSI in RM catheters and
controls in a Brazilian population of critically ill patients.

Methods A prospective, nonrandomized, controlled clinical trial
was conducted in one medico-surgical 19-bed ICU. Adult patients
needing a double or triple central venous catheter were
sequentially assigned in permuted blocks of five to undergo
insertion of a control or RM-impregnated catheter. After removal, all
tips were cultured by the roll-plate method in association with one
or two peripheral blood cultures. Rates of colonization and CR-BSI
were recorded and compared.

Results Of 120 catheters inserted, 100 could be evaluated for
colonization and CR-BSI. Forty-nine in the uncoated group and 51
in the coated group. Clinical characteristics of patients and risk for
infection were similar in the two groups, use of propofol was more
frequent in the uncoated group and the presence of a vascular
device, other than the study catheter, was more frequent in the
antibiotic-coated group. Three RM-coated catheters (5.9%) were
colonized compared with nine (18.4%) control catheters (relative
risk, 0,28; 95% confidence interval, 0.07—-1.096; P = 0.05). Three
cases of CR-BSI (5.9%) occurred in patients who received RM
catheters compared with five in the control group (10.2%). There
was no significant differences in the incidence of CR-BSI between
RM-coated and uncoated catheters. Uncoated catheters were
more frequently colonized but this difference just failed to show
statistical significance. When the duration of catheter placement
were taken into consideration, Kaplan—Meier analysis showed no
significant differences in the risk of colonization or CR-BSI
between RM-coated and uncoated catheters. Rates of CR-BSI
were seven per 1,000 catheter-days in the RM-coated group
compared with 11.4 per 1,000 catheter-days in the uncoated
group (P=0.7). Gram-positive and Gram-negative organisms were
similarly responsible for colonizing catheters in our study; there
was no difference in rates of colonization by Candida species.
Conclusion In this pilot study, we showed a trend toward lower
rates of colonization in RM-coated catheters when compared with
uncoated control catheters. The incidence and rates of CR-BSI
were similar in the two groups, probably because of a small
number of catheters studied. Development of a prospective
randomized trial with a larger number of patients is underway to
confirm or refute these results.
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Introduction Blood culture was commonly performed, without any
specific indication, at the Emergency Department. However, the
true positive rate was found to be very low (1.8-5%) and patients
with true bacteremia usually had such risk factors as an indwelling
catheter, severe underlying disease or an immunocompromised
state. This study was performed to determine the usefulness of
performing blood culture for managing febrile immunocompetent
patients who present to the Emergency Department.

Method We prospectively analyzed the medical characteristic and
the results of blood culture of febrile immunocompetent patients
who were more than 18 years old and who presented to the
Chonnam National University Hospital Emergency Center from
April 2005 to October 2005. Fever was defined as a single axillary
temperature higher than 38.0°C. The two sets of blood for culture
were drawn at the antecubital area by the emergency physician
who knew well how to obtain blood for culture. The bacteremia
was classified as true bacteremia or contamination, based on the
presence of clinical signs and symptoms and also on the criteria of
MacGregor. For the true bacteremia group, we further investigated
the changes that occurred with the previously administered
antibiotic therapy according to the results of blood culture.
Results This study included 182 patients: of the 182 cultures, only
36 were positive with 10 contaminants (5.5%) and 26 true
positives (14.3%). The most common disease that required blood
culture in the Emergency Department was respiratory infection
(57/182) and the most common disease with true bacteremia was
urinary infection (41.9%). A low initial level of albumin was the
characteristic associated with a positive blood culture result on
multivariate analysis. Management of only five patients was
influenced by the blood culture results (2.7%).

Conclusion The blood cultures, as were usually ordered for febrile
immunocompetent patients in the Emergency Department, rarely
altered patient management and the results had limited usefulness.
The emergency physician who initially treats these patients has to
consider this limitation of blood culture. Also, eliminating blood
cultures for immunocompetent patients may hold down unneces-
sary medical expenses.
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Impact of early antibiotics on severe sepsis — are we doing
a good job?

N Salahuddin, S Siddiqui, J Razzak, A Raza
Aga Khan University & Hospital, Karachi, Pakistan
Critical Care 2007, 11(Suppl 2):P83 (doi: 10.1186/cc5243)

Introduction Despite improvements in technology and healthcare
services, mortality rates from severe sepsis have remained
unchanged over the past few decades. Exciting new data are
emerging about the benefits of early, aggressive management in
the Emergency Room (ER). We carried out this study to study the
patterns of antibiotic administration in our ER and their effects on
the length of hospitalization and survival.

Methods This was a prospective, observational cohort study that
reviewed all adult patients presenting with systemic inflammatory
response syndrome (SIRS) to the ER of the Aga Khan University
Hospital, which is a 554-bed primary care/tertiary care referral
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facility, over a period from February to June 2006. SIRS was
defined according to the criteria proscribed by the Society of
Critical Care Medicine. A research officer stationed in the ER
identified patients. Exclusion criteria were age < 18 years, patients
transferred from other hospitals or chronic care facilities. Demo-
graphic and study-specific data were collected. The patient was
followed until subsequent death or discharge. The primary
outcome variable was survival to hospital discharge and the
secondary outcome was length of hospitalization. An independent
t-test analysis was carried out for the primary independent variable
(timing of administration of antibiotics) and primary outcome
(mortality) for significant differences between the groups. A two-
sided P value <0.05 was considered as statistical significance.
Logistic regression modeling was used to examine survival as a
function of timing of antibiotic administration.

Results Patients enrolled in the study numbered 111. At presen-
tation 36 patients (32.4%) had 1/4 criteria for SIRS, 67 (60.4%)
had 2/4 criteria and only eight (7.2%) patients had 3/4 criteria.
Sixteen patients (14.4%) were in shock. Sepsis was confirmed by
cultures in 96 (86.5%) patients. One hundred (90.1%) patients
received intravenous antibiotics in the ER; the average time from
triage to actual administration was 2.8 (+ 1.86) hours. The timing
of administration of antibiotics was statistically significant in
determining survival. Patients with sepsis and receiving antibiotics
in <1 hour had a mean survival of 99% and a length of
hospitalization of 3 days as compared with those receiving anti-
biotics in 1-4 hours (84.5% survival, LOS 5.25 days) and patients
who received antibiotics in >4 hours (76% survival, LOS 7 days,
P<0.003). Using a Cox regression model, we were able to
demonstrate that survival dropped acutely with an hourly delay in
antibiotic administration. Overall mortality with sepsis was 34.2%.
Conclusions Administration of appropriate antibiotics within
4 hours of arrival in the ER has a significantly favorable impact on
survival in patients with sepsis.
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Objective To study the impact of prophylactic antibiotics on the
occurrence of early-onset nosocomial pneumonia in patients with
medical coma.
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Patients and methods An open, before and after, single-center
trial, in the medical ICU of the University Hospital of Besancon,
France. A first period (A, retrospective) extended during 18 months
(April 2003-October 2004) without antibiotic prophylaxis and was
followed by a second period (B, prospective) during 18 months
(November 2004-April 2006). Patients received prophylaxis
treatment by amoxicillin and clavulanic acid, shortly after intubation
and during a 24-hour period. Inclusion criteria were medical loss of
consciousness, Glasgow Coma Score <8, and length of intubation
> 48 hours.
Results A total of 101 patients were enrolled, 61 patients during
period A and 40 patients during period B. No significant
differences were found between mean age (48.6 years vs 50.4
years old), SAP Il score (44.5 vs 46.5), aetiology of coma (mainly
ischaemic stroke, cardiac arrest, refractory epilepsy, intoxication),
and early-onset (n = 12 vs n = 6) or late-onset pneumonia (n = 1
vs n = 2). During period B, the time for onset of colonisation (6.6
days vs 3 days, P = 0.008) or pneumonia (8.4 days vs 4.2 days,
P= 0.03) was increased compared with period A. We did not
diagnose multidrug-resistant infection or colonisation. No
difference was found with regard to mortality and morbidity:
duration of mechanical ventilation (5.7 days vs 6.7 days) or total
hospitalisation stay (26.6 days vs 16.9 days), total mortality (n =9
vs n = 10 patients) or at day 28 (n = 6 vs n = 7 patients),
respectively, in periods A and B. In multivariate analysis, tobacco,
cardiac arrest and ischaemic stroke were independent risk factors
of pneumonia.
Conclusion In our study, contrary to previous ones [1,2], anti-
bioprophylaxy did not show a decrease in the incidence of
nosocomial pneumonia in medical comatose patients with
Glasgow Coma Score < 8 under mechanical ventilation. On the
other hand, antibiotics induce a later onset of colonisation and lung
infections. Despite a prevention of early-onset nosocomial
pneumonia, our data do not support the use of regular prophylactic
antibiotics.
References
1. Sirvent JM, et al.: Protective effect of intravenously admin-
istered cefuroxime against nosocomial pneumonia in
patients with structural coma. Am J Respir Crit Care Med
1997, 155:1729-1734.
2. Acquarolo A, et al.: Antibiotic prophylaxis of early onset
pneumonia in critically ill comatose patients. A random-
ized study. /ntensive Care Med 2005, 31:510-516.
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Introduction Considerable variability exists in antibiotic prescribing
practices. A dichotomous health care system in South Africa has
created the opportunity for vastly differing practices. As part of a
national 1-day sepsis prevalence study (PISA), a review was
undertaken of antibiotic prescribing practices in public and private-
sector ICUs.

Method Following appropriate institutional approval, 43 ICUs were
selected using the proportional probability sampling technique.
This was applied to a national database of ICUs. Every seventh
bed was selected from all the serially placed units. Antibiotic
therapy was reviewed by two independent reviewers. Data
collected included the appropriateness of pretherapy cultures,

postculture modification of therapy, duration of therapy and, finally,
impact of appropriate antibiotic choice on mortality.

Results See Table 1. Public-sector practice is better with respect
to pretherapy sampling and duration of treatment. Better
modification of treatment occurs in the private sector.

Overall mortality of both groups was 10/82 (12%) when antibiotic
choice was appropriate compared with 28/90 (31%) (P < 0.05)
when therapy was inappropriate.

Table 1 (abstract P85)

Appropriateness of antibiotic therapy

Intervention Sector Number Percentage
Preculture sampling Private 27/62 43*
Public 73/120 61
Modification of antibiotics Private 49/61 80
Public 18/27 67
Duration of treatment Private 25/134 19*
Public 26/49 53

*P<0.05.

Conclusion There are significant differences in antibiotic prescribing
practices when public and private sectors are compared.
Appropriate early antibiotic prescriptions reduce mortality. Attention
to education and systems that address prescribing practices is
indicated.
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Introduction This study aims to assess the association between
the timing of admission and outcome in patients admitted with
pneumonia to ICUs in the United Kingdom.

Methods All patients admitted to an ICU with a primary reason for
admission of pneumonia were extracted from the Case Mix
Programme Database. ‘Early’ admissions, admitted to the ICU on
the day of admission to hospital (12,475), were compared with
‘late’ admissions, admitted to the ICU on a later date (21,948). The
ICU and hospital mortality, number of organs failed, renal
dysfunction, and length of stay in hospital were compared between
the two groups. An association was sought between timing of
admission and mortality. Patients were stratified by CURB 65
score on admission to the ICU. Mortality was compared between
the two groups. Odds ratios were used to analyse data. P < 0.05
was considered significant.

Results There were small but statistically significant differences
between the two groups in mean age, APACHE Il score, CURB 65
score and number of organ failures, and the presence of

Table 1 (abstract P86)

CURB65 Odds ratio 95% Cl P value
1 1.02 0.9-1.16 0.8
2 1.23 1.13-1.34 <0.0001
3 1.25 1.16-1.35 <0.0001
4 1.46 1.29-1.65 <0.0001
5 1.41 1.03-1.91 0.03




respiratory organ failure. There was no difference in the presence
of renal dysfunction. Late admissions with pneumonia had higher
ICU and hospital mortality, and longer hospital stay. At each CURB
65 score the late admissions had higher hospital mortality, which
was significant at scores of 2-5 (Table 1).

Conclusion Early admission may reduce mortality in patients
admitted to ICUs with pneumonia. CURB 65 scores could facilitate
triage of patients with pneumonia.
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Introduction Most investigators discuss the predictive value of
respiratory surveillance cultures in mechanically ventilated patients
and doubt on the appropriate selection of the antibiotic therapy
based on these findings, when pneumonia develops. The aim of
our study was to evaluate whether microorganisms cultured from
semiquantitative tracheal aspirates (SQTA) in the 48 hours prior to
the clinical suspicion of ventilator-associated pneumonia (VAP)
were predictive of the etiology, compared with the bronchoalveolar
lavage (BAL) results performed on the same day that the clinical
diagnosis was considered

Methods Routine SQTA were performed twice weekly in all
intubated patients for over 72 hours according to the methodology
described elsewhere [1]. Fiberoptic bronchoscopy with BAL was
preformed the same day that VAP was suspected according to
Johanson criteria (fever, leucocytosis, purulent secretions and
infiltrate on radiograph) plus gas-exchange deterioration.

Results In our 22-bed ICU, during a 27-month period, 156
patients underwent BAL procedures due to clinical suspicion of
VAP. Out of these, 118 patients (120 BAL) had semiquantitative
tracheal aspirate (SQTA) performed 48 hours prior to the clinical
diagnosis of VAP (males 71/118; mean age 47 *+ 16 years; SAPS Il
35 % 10). See Table 1 for pathogen prediction by SQTA surveil-
lance cultures. See Table 2 for concordance of SQTA-BAL when
only multiresistant microorganisms are considered. Negative BAL

Table 1 (abstract P87)

Concordance, a) Same microorganisms SQTA-BAL  66/76 (87%)
76/120 (63%) b) No significant growth 10/76 (13%)
Partial a) 2 microorganisms SQTA-1 BAL 4/17 (24%)
concordance, b) 1 microorganism SQTA-1 BAL 18/17 (76%)

17/120 (14%)

No concordance,
27/120 (23%)

a) No significant growth 14/127
SQTA-1 or 2 microorganisms BAL

b) Different microorganisms SQTA-1 BAL 13/27

Table 2 (abstract P87)

Multiresistant

microorganism SQTA BAL Concordant %
Ps. aeruginosa 22 22 20/24 83
Acinetobacter 14 11 10/15 67
MRSA 8 9 8/9 89
Klebsiella 2 2 2/2 100
Stenotrophomona 1 1 11 100
Total multiresistant 41/51 80

microorganisms

Available online http://ccforum.com/supplements/11/S2

cultures with SQTA growth were never found. Polymicrobial SQTA
cultures: 13 concordant, seven only partial concordant, four not
concordant. There was no incidence in our results related to
previous antibiotic therapy: 33% of the concordant, 24% of the
partial concordant and 29% of the no concordant were on
antibiotics when SQTA was obtained.
Conclusions In our patient population, routine surveillance SQTA
cultures accurately predict more than 60% of the etiologic agents
of VAP. This prediction increases to 80% when multiresistant
microorganisms are considered. Due to routine surveillance
cultures, our antibiotic prescriptions can become more adequate.
Reference
1. James L, Hoppe-Bauer JE: Processing and interpretation of
lower resp tract in specimens. In Clinical Microbiology Pro-
cedures Handbook. Edited by Isenberg HD. Washington, DC:
ASM Press; 1992:1.15.1-1.15.8.
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Introduction The medical literature shows that the most important
prognosis factor in nosocomial pneumonia is the correct empirical
antimicrobial therapy. Recently the microorganisms have been
becoming more resistant to the usual antibiotics and there are
many reports of Gram-negative bacilli (GNB) only susceptible to
Polimixyn b (PB). The ATS guideline does not suggest the use of
PB as an empirical therapy, while the Brazilian Sepsis Guideline
(BG) allows the use of this antibiotic in special circumstances. The
aim of this study was to compare the efficacy of both guidelines,
based on the microbiological data.

Methods This is a retrospective study with 93 cases of nosocomial
pneumonia diagnosed according to the ATS criteria, managed in
our ICU from 1 February 2005 to 16 September 2006. We
analyzed the efficacy of both guidelines, using them during all the
study period or stratifying the patients into two groups according
to the research median period (24 November 2005).

Results There were 67 cases of ventilator-associated pneumonia
(VAP) and 26 cases of non-VAP. The overall result shows that the
ATS would be effective in 76% (Cl 67-85%) and the BG in
87.9% (Cl 81-94.7%) of the cases. This difference was
statistically significant (P = 0.035). The most prevalent bacteria
were Acinetobacter sp. and Pseudomonas aeruginosa. From
February to August 2005 there were a burden of multiresistant
(MR) GNB, only susceptible to PB. Using the ATS or the BG in
this period, the guidelines would be effective in 64% (Cl 51-77%)
and 84.4% (Cl 74.8—-949%) respectively (P= 0.017). In the second
half of the study we controlled the MR GNB, and the efficacy of
both guidelines were similar between ATS and BG (97% vs
93.9%; P=1).

Conclusions Our data show that the more restrictive ATS
guideline can significantly lead to a wrong empirical therapy in MR
GNB high-prevalence situations. The use of the BG can lead to a
better empirical treatment in this situation. This information
enhances the need for ICU flora knowledge, which are seasonal,
so there is no ‘all time and place perfect guideline’, although the
BG was a better option in our ICU than the ATS guideline.
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Introduction Patients who develop ventilator-associated pneumonia
(VAP) caused by either multidrug-resistant organisms (MDRO) or
Pseudomonas may have poor clinical outcomes. We sought to
further clarify this potential relationship using a database from a
large multicenter trial of diagnostic and therapeutic strategies in
patients who had suspected VAP.

Methods Patients receiving mechanical ventilation (MV) for >96 hours
and who developed suspected VAP (new or worsening pulmonary
opacities on CXR, and at least two of fever, leukocytosis, change
in sputum purulence, increased O, needs, or isolation of potentially
pathogenic bacteria from sputum) were eligible. At enrolment, all
patients had cultures obtained from either BAL or endotracheal
aspirates. MDRO were defined as those resistant to >2 classes of
antibiotics. Patients were followed until 28 days after enrolment,
death, or hospital discharge.

Results Seven hundred and thirty-nine patients from 28 ICUs in
Canada and USA were enrolled. At enrolment, cultures from
10.0% (95% Cl 7.9-12.4%) of the patients grew MDRO or
Pseudomonas. The prevalence of MDRO at enrolment was 5.2%
(3.6—6.8%). There were no differences in APACHE Il, MODS, or
PaO,/FiO, at baseline between those whose specimens grew
MDRO or Pseudomonas and those whose specimens did not.
Patients with MDRO or Pseudomonas had higher 28-day mortality
(RR 1.59, 95% Cl 1.07-2.37, P = 0.04) and inhospital mortality
(RR 1.48, 95% Cl 1.05-2.07, P = 0.05) and a trend towards
higher ICU mortality (RR 1.42, 95% CI 0.90-2.23, P = 0.14) than
those whose specimens did not grow these organisms. Median
duration of MV (12.6 vs 8.7 days), ICU length of stay (16.2 vs 12.0
days) and hospital length of stay (55.0 vs 41.8 days) was greater
in patients with MDRO or Pseudomonas than in those whose
specimens did not grow these pathogens (P = 0.05). Adequacy of
initial empiric therapy was 68.5% in patients whose specimens
grew MDRO or Pseudomonas compared with 93.9% in those
without these organisms (P < 0.001).

Conclusion The isolation of MDRO or Pseudomonas from
respiratory tract specimens of patients with suspected VAP is
associated with prolonged MV, increased ICU and hospital stay,
and increased risk of death. Inadequate initial empiric antibiotic
treatment may be a contributing factor.
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Introduction Cytokines play an important role in pulmonary host
defense. However, nonuniform findings have been reported about

the correlation between bronchoalveolar bacterial burden and the
lung inflammatory response.

Objective The aim of the present study was to evaluate the
relationship between bronchoalveolar cytokine expression and
bacterial burden in mechanically ventilated patients with suspected
pneumonia.

Methods Mechanically ventilated patients with suspected
pneumonia admitted to the ICU from November 2004 to January
2006 were prospectively enrolled. Fiberoptic bronchoalveolar
lavage (BAL) was performed with 150 ml sterile isotonic saline in
three aliquots of 50 ml; local anesthetic was not used. BAL
samples for microbiologic quantitative cultures and BAL cytokines —
IL-6, IL 8, TNFa, granulocyte colony-stimulating factor (G-CSF)
and granulocyte—monocyte colony-stimulating factor (GM-CSF) —
were measured.

Results Fifty-nine patients were included, and most of the patients
(79.7%) had prior antibiotic therapy. Twenty-two patients (37.2%)
had a positive bacterial culture defined as a diagnostic threshold
>10,000 colony-forming units/ml. Only the concentration of TNFou
was significantly higher in the group of patients with positive BAL
(Table 1).

Conclusions (1) There is a significant correlation between TNFa. in
BAL fluid and the lung bacterial burden. (2) BAL TNFa. is an early
marker of pneumonia in mechanical ventilated patients despite
prior antibiotic therapy.

Clinical implication Cytokine measurements in BAL may be a
diagnostic tool to support the diagnosis of the initial phase of
pneumonia.

Table 1 (abstract P90)

BAL- BAL + P
IL-6 BAL (pg/ml) 180.3 + 252 293.4 + 421 0.410
IL-8 BAL (pg/ml) 1,301 £1,045 1,681 +1,315 0.442
TNF BAL (pg/ml) 48.9 £ 80.7 222.6 + 308 0.022
G-CSF BAL (pg/ml) 444.8 + 565 408.1 + 491 0.713
GM-CSF BAL (pg/ml) 14.1 £ 23.4 9.35+17.32 0.126
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Introduction Treatment failure (TF) can be anticipated in 30-40%
of patients developing ventilator-associated pneumonia (VAP).
Little information about lack of response of VAP to treatment is
available. The aim of the study is to evaluate potential risk factors
for TF in patients with VAP receiving appropriate antibiotic therapy.
Methods A prospective observational cohort study. Microbio-
logically confirmed (>105% colony-forming units/ml) clinical findings
(CPIS > 6) were necessary for the diagnosis of VAP. TF was
defined as a lack of clinical (in first 3 days of the therapy) and
microbiological (in first 7 days of the therapy) response to therapy.
All patients had surveillance cultures for endotracheal aspirate
(every second day), urine and blood (weekly). Student's t tests, chi-
square tests and logistic regression analyses were used for
statistical analyses.

Results Eighty-one patients enrolled into the study; 40% of them
were female and the mean age was 71 * 14. Fifty-one of the



patients had TF. When the groups were compared (TF and
treatment success), patients with TF were older, had more
comorbidities, higher admission and VAP APACHE |l scores,
Acinetobacter baumanni pneumonia, higher initial bacterial load
(colony-forming units/ml) and lower daily carbohydrate intake.
Transfusions, bacteremia, infection with multidrug-resistant micro-
organismis and steroid therapy were similar across the groups.
Among the significant parameters, age and comorbidity were not
entered into the logistic regression since the APACHE Il score
covers these two parameters. VAP with A. baumanni (OR 4.4,
95% Cl 1.2-16, P = 0.027), higher VAP APACHE Il scores
(OR 12, 95% Cl, 3-45, P=0.0001) and lower daily carbohydrate
intake (OR 4.4, 95% CI 1.3-15, P = 0.016) were independent
predictors for TF in logistic regression analyses.

Conclusion These results suggest that patients with higher VAP
APACHE Il scores and pneumonia with A. baumanni and lower
carbohydrate intake were at risk for TF.
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Introduction Nonadherence to evidence-based guidelines for the
prevention of ventilator-associated pneumonia (VAP) has been
reported. As a lack of knowledge may be a barrier for adherence,
this study aimed to determine intensive care nurses’ knowledge of
evidence-based guidelines for VAP prevention.

Methods This study is a survey using a validated multiple-choice
questionnaire, developed to evaluate nurses’ knowledge of VAP
prevention and based on a recently published review by Dodek
and colleagues [1]. Knowledge of nine nursing-related strategies
was evaluated. The questionnaire was distributed and collected
during the Flemish Society for Intensive Care Nurses' annual
congress (Ghent, 2005). Demographic data included were gender,
intensive care experience, number of critical beds and whether
nurses hold a special degree in emergency and intensive care.
Results We collected 638 questionnaires (response rate 75%).
Nineteen per cent recognized the oral route as the recommended
way for intubation. Forty-nine per cent knew that ventilator circuits
are to be changed for each new patient only. Heat and moisture
exchangers were checked as the recommended humidifier type by
559%, and 13% knew that it is recommended to change them once
weekly. Closed suction systems were identified as recommended
by 69%, and 20% knew that these must be changed for each new
patient only. Respectively 60% and 49% recognized subglottic
drainage systems and kinetic beds to reduce the incidence of VAP.
Semirecumbent positioning is well known to prevent VAP (90%).
The nurses’ average score was 4.2/9, while nurses with >1 year
experience and those holding a special degree both scored 4.5/9
(P<0.001).

Conclusion Nurses lack knowledge of evidence-based guidelines
for VAP prevention. Their schooling and continuing education
should include support from current evidence-based guidelines.
Reference

1. Dodek P, et al.: Ann Intern Med 2004, 141:305-313.
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Introduction ATS/IDSA [1] guidelines recommend consideration
of local microbiologic data when selecting empiric treatment for
ventilator-associated pneumonia (VAP) and broad-spectrum
empiric therapy for patients with pneumonia caused by MDR
pathogens. The purpose was to use local microbiologic data to
develop institution-specific guidelines for VAP.

Methods We prospectively recorded local microbiologic and
susceptibility data in our ICU. Respiratory specimens were tracheal
aspirates in all cases and were evaluated by quantitative criteria.
Results We had 40 episodes (2,247 ventilator-days) of VAP
(40/133 patients) and 45 isolates. In early-onset pneumonia
(<5 days, eight episodes, three with two isolates): six Acinetobacter
baumannii: meropenem, colistin, gentamicin (five); three Pseudo-
monas aeruginosa: piperacillin, aztreonam, imipenem, ceftazidime,
colistin, ciprofloxacin, cefepime, meropenem, aminoglycosides; one
Klebsiella pneumoniae: meropenem, colistin, tetracycline; Fungi 1:
no susceptibility results. In late-onset pneumonia (>5 days, 32
episodes, two with two isolates): 25 A. baumannii: four to
amoxicillin-clavulanic, ceftazidime, piperacillin-tazobactam,
aztreonam, imipenem, colistin, ciprofloxacin, cefepime, meropenem,
aminoglycosides, 19 to meropenem, gentamicin, colistin, tetracycline
and two to colistin; four P. aeruginosa: two to piperacillin-
tazobactam, two to colistin; one K. pneumoniae: piperacillin-
tazobactam, aztreonam, imipenem, ceftazidime, colistin, ciprofloxacin,
cefepime, meropenem, aminoglycosides, amoxicillin-clavulanic; Fungi
1: no susceptibility results and three unspecified isolates.

Excluding fungi and unspecified isolates, we had 8/45
multisensitive isolates and 32/45 isolates sensitive to colistin (32),
meropenem (26) and gentamicin (21). According to these data in
early and late VAP the most adequate therapeutic combination to
cover possible pathogens is meropenem + colistin. Using this
combination we cover all possible pathogens and then de-escalate
according to susceptibility results. Following the ATS/IDSA
guidelines we would cover only 8/45 isolates.

Conclusions ATS/IDSA [1] guidelines may not be applicable in all
institutions or countries and thus clinicians should incorporate local
microbiologic data into institution-specific guidelines [2].
References

1. ATS/IDSA: Am J Respir Crit Care Med 2005, 171:388-416.
2. Beardsley JR, et al.: Chest 2006, 130:787-793.

P94

Administration of meropenem for the treatment of
ventilator-associated pneumonia

K Zolotukhin, A Abubakirova
District Hospital, Ufa, Russian Federation
Critical Care 2007, 11(Suppl 2):P94 (doi: 10.1186/cc5254)

Introduction Ventilator-associated pneumonia (VAP) is associated
with the greatest mortality among nosocomial infection. Death
rates associated with Pseudomonas spp. or with late-onset VAP
seem higher. Treatment of these infections is frequently
complicated by antibiotic resistance, a problem that has been
increasing in recent years.
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Objective and methods The goal of the study was to evaluate the
clinical efficacy of meropenem by continuous infusion administration
(CIA) or by bolus intermittent infusion (BII) for the treatment of VAP
caused by Pseudomonas aeruginosa. An historic control group with
VAP caused by P. aeruginosa who received initial empiric antibiotic
therapy with meropenem by BIl (n = 32) was compared with a
prospective cohort treated with meropenem by CIA (n = 20) in a
12-bed surgical ICU, at a 400-bed surgical complex of a district
hospital. We looked for demography, APACHE Il score, mortality,
attributable mortality for VAP, days on mechanical ventilation (MV),
and ICU length of stay. VAP was treated during 14 days with
meropenem (1 g/6 hours intravenously). The antibiotic clinical effect
was categorized as cure or failure. Difference between groups were
tested by means of Student's t test end exact chi-square test, using
the MedCalc program. We consider values of P < 0.05 as a
significant difference.

Results Significant differences were not found between both
groups of patients in sex, age, APACHE Il score, and diagnosis.
The CIA group showed significantly greater clinical cure than the
BIl group (CIA 18/20 (90%) vs BIl 21/32 965.6%), P = 0.041)
and smaller but not significant attributable mortality to VAP (2 of
20 (10%) vs 10 of 32 (31.3%), P = 0.288).

Conclusion Our results suggest that administration of meropenem
by CIA may have more clinical efficacy than administration by BIl for
the treatment of VAP, but more studies are required to confirm this.
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Introduction Delays in adequate antibiotic therapy for ventilator-
associated pneumonia (VAP) are associated with poor outcomes,
and early use of broad-spectrum antibiotics may improve clinical
outcomes. However, indiscriminant use of broad-spectrum
antibiotics is associated with the emergence of antibiotic-resistant
bacteria, fungal infections, and increased healthcare costs. The
purpose of this study was to determine optimal empiric treatment
of VAP by comparing a strategy of combination therapy to
monotherapy with broad-spectrum antibiotics.

Methods In a multicenter trial, we randomized mechanically
ventilated adult patients with suspected VAP that developed after
96 hours in the ICU to receive either meropenem and ciprofloxacin
or meropenem alone, as initial therapy. In addition, before starting
antibiotics, diagnostic specimens were obtained using either
bronchoalveolar lavage with quantitative cultures or standard
endotracheal aspirates.

Results We randomized 740 patients in 28 ICUs in Canada and
the United States. The baseline characteristics and etiologies of
VAP were similar between groups. There was no difference in 28-
day mortality between the combination and monotherapy groups
(RR = 1.05, 95% confidence interval 0.78-1.42; P = 0.74). The
duration of ICU and hospital stay, clinical and microbiological
response to treatment, emergence of antibiotic-resistant bacteria,
isolation of Clostridium difficile, and fungal colonization were
similar between groups. Combination therapy resulted in a higher
rate of adequate empiric therapy compared with monotherapy
(93.1% vs 85.3%, P = 0.01). In a subgroup of patients with

infection due to pseudomonas species, acinetobacter species and
multidrug-resistant Gram-negative bacilli at enrollment (n = 56),
the adequacy of initial antibiotics was 82.4% in the combination
group versus 18.8% in the monotherapy group (P < 0.001); this
difference was associated with an increase in the microbiological
eradication of the infecting organisms (64.1% vs 29.4%, P = 0.05)
but no differences in clinical outcomes.

Conclusion In patients who have suspected VAP, empiric
treatment with combination therapy, as compared with mono-
therapy, is safe and is associated with a higher rate of adequate
antimicrobial coverage but has no effect on clinical outcomes.
Acknowledgements This study was supported by grants from the
Canadian Institutes of Health Research and Physicians Services Inc. of
Ontario, and unrestricted grants from AztraZeneca Inc., and Bayer Inc.
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Introduction This prospective pilot study set out to develop an
animal model of Pseudomonas aeruginosa that would be suitable
for the application of molecular techniques to evaluate virulence in
which instillation of a reference strain of P. aeruginosa results in a
monoculture ventilator-associated pneumonia. For this purpose,
male adult greyhounds were used in an animal research laboratory.
Methods The animals were anaesthetised, orally intubated and
mechanically ventilated. An inoculum of P. aeruginosa (strain PAO1)
was instilled into the oropharynx at 1 hour and 8 hours post-
intubation. The animals were terminated at 78 hours.

Results Pneumonia was evaluated based on macroscopic grading
and microbiological (bacterial count) findings. We were able to
maintain anaesthetic, haemodynamic and respiratory support for
the study duration of 78 hours. A monobacterial pulmonary
infection was established in four out of five animals. Administration
of ceftriaxone 1 g daily effectively suppressed all other bacteria.
This allowed proliferation of the single strain P. aeruginosa (PAO1)
we had inoculated with no culture of other organisms.
Conclusions Over a short period of time we were able to
reproduce a monoculture ventilator-associated pneumonia in a
significant percentage of animals. We successfully developed an
animal ICU model that we were able to sustain for 78 hours. This
canine model of P. aeruginosa (PAO1) ventilator-associated
pneumonia is suitable for the application of molecular techniques
such as signature-tagged mutagenesis, differential fluorescence
induction, and in vivo expression technology.

P97

Decrease in intravenous antibiotic use with adjunctive
aerosolized amikacin treatment in intubated mechanically
ventilated patients with Gram-negative pneumonia

M Niederman?, J Chastre?, K Corkery3, R Fishman3, J Fink3,

C Luyt?, M Sanchez*

"Winthrop-University Hospital, Mineola, NY, USA; 25Hépital Pitié-
Salpétriére, Paris, France; SNektar Therapeutics, San Carlos, CA, USA;
4Hospital Principe de Asturias, Alcala de Henares, Madrid, Spain
Critical Care 2007, 11(Suppl 2):P97 (doi: 10.1186/cc5257)

Introduction  Aerosolized antibiotics may increase lung
concentration, reducing the need for i.v. antibiotics. We evaluated
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safety and i.v. antibiotic use with inhaled amikacin (AMK) during
adjunctive treatment of intubated patients with Gram-negative
pneumonia.

Methods A double-blind, placebo-controlled, study of aerosol
AMK delivered via the Pulmonary Drug Delivery System (PDDS®;
Nektar Therapeutics) in ventilated patients with Gram-negative
pneumonia as an adjunctive to iv. therapy per ATS guidelines.
Patients were randomized to receive aerosol containing 400 mg
AMK daily with placebo (normal saline) 12 hours later, 400 mg
AMK twice daily or placebo twice daily. The i.v. antibiotics (agent
and duration) were determined by the attending physician. The
AMK peak serum concentration, trough concentrations and
tracheal aspirates were drawn.

Results The mean number of i.v. antibiotics at the end of the study
(mean 7 days) were two times greater with placebo than with
twice-daily AMK (P < 0.02) (Figure 1). For daily and twice-daily
AMK, the serum C,,, were 1.3 and 1.8 pg/ml (respectively) on
day 1, and 2.3 and 3.2 pg/ml on day 3. Mean trough levels were
0.87 and 1.49 ug/ml. Tracheal aspirate levels (mean) on day 3
were 6.9 mg/ml (daily) and 16.2 mg/ml (twice daily). Aerosol AMK
was well tolerated with no difference in adverse events across
treatment groups.

Conclusion Repeated doses of adjunctive inhaled AMK to
mechanically ventilated patients with Gram-negative pneumonia
was safe, well tolerated, and associated with less i.v. antibiotic use
than placebo.
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The first report of multiresistant Acinetobacter baumanii (MRAB)
was published in 1994. We report about an outbreak sensitive to
Polimyxin only. In June 2006 a German holidaymaker (male, 70
years old; patient 1) in Greece felt dyspnea, thoracic pain and
fever. He went to a hospital in Crete. CT indicated left-sided
pleural empyema, mediastinal emphysema, pericardial effusion and
pneumonia. Rapid deterioration lead to septic shock with need for
mechanical ventilation. He came to our ICU (15 beds and six IMC
beds) via air transport. Endoscopy showed esophagus perforation
with need for operation and endoscopic stenting. Several BALs
and a central venous catheter from the beginning showed MRAB
with intermediate susceptibility to meropenem/aminoglycosides
only. The patient received meropenem and gentamycin at first.
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Despite isolation, MRAB spread over and infected eight more
patients in separate rooms and different sections of the ICU
32 days later. Further transmission occurred within a few days:
three male patients with multiple trauma (42, 20, and 62 years old;
patients 2, 3, and 4), cardia carcinoma (female, 66 years old;
patient 5), necrotizing pancreatitis (female, 78 years old; patient 6),
splenomegaly owing to polycythaemia vera (male, 74 years old;
patient 7 — MRAB diagnosis postmortem), rectal carcinoma
(female, 76 years old; patient 8 — isolation because of MRSA
infection even before) and respiratory failure after gastric banding
(female, 41 years; patient 9). All patients suffered from septic
shock with high fever, needed high volume replacement and
catecholamines several times and prolonged mechanical
ventilation. MRAB was isolated in the tracheal secretion or BAL in
all patients, in abdominal drainage (patient 6), and in central
venous catheter (patient 5). Environmental investigations showed
no problematic circumstances. Colistin iv. is not available in
Germany so it had to be procured from the USA, which caused a
delay of treatment for a few days. Another delay occurred because
of the rapid growing number of patients who needed Colistin.
Patients were treated with an adjusted dosage for 16 days.

All patients of the ICU were isolated to avoid new infections as a
precaution. After convalescence of two patients, all MRAB patients
were moved to the IMC, which was converted to an ICU for this
period, to isolate infected patients from uninfected. Three out of
nine patients died.

All these laborious measures with a great expenditure of logistics
worked well; no further transmissions were observed.
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Objectives Gram-negative bacilli including multidrug-resistant
Acinetobacter baumannii (MDR-AB) are responsible for severe
ICU-acquired infections, mainly pneumonia and bacteraemia. The
aim of this study was to determine the incidence and mortality of
this multiresistant strain of Acinetobacter in patients undergoing
cardiac surgery, to elucidate the effectiveness of treatment with
colistin and to identify whether additional measures were able to
prevent and control the dissemination of MDR-AB isolates in our
institution.

Methods A total of 1,451 patients attended the surgical ICU
(SICU) after cardiovascular surgery from 1 September 2005 to 31
August 2006. We reviewed the prophylactic measures of the
SICU and tried to identify epidemiological links between MDR-AB-
infected patients. We implemented a two-scale multiple program.
Scale 1 included classical infection control measures (that is, strict
contact and droplet isolation, surveillance of throat, nasal and anal
flora for MDR pathogens on all patients transferred from other
hospitals, separate nursing staff for each infected or colonized
case and strict antibiotic policy), while Scale 2 referred to
geographic isolation of MDR-AB cases with exclusive medical and
nursing personnel, use of separate supplies and facilities and
intense environmental surveillance.

Results Fifteen patients were infected by MDR-AB, of which 13
presented respiratory tract infection, one suffered deep surgical
site infection and bacteraemia and one from catheter-related
infection. They were all treated with intravenous and aerolized
colistin in combination with rifampicin or ampicillin and sulbactam.
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Despite significant ‘in vitro’ activity of colistin against this virulent
organism and its acceptable safety profile, results were
discouraging as only 13% survived. In fact, cure or clinical
improvement was observed only in four patients (27%) while 11
patients (73%) developed sepsis and multiple organ failure.

Scale 1 measures were implemented for the whole 12-month
period while Scale 2 for two separate 3-week periods. Following
this infection control strategy we achieved intermittent eradication
of the pathogen during a 12-month period with continuous function
of the SICU.

Conclusions Increasing prevalence of MDR-AB in ICU patients
demands installation of strict screening and contact precautions.
Due to significant mortality of MDR-AB-infected patients, additional
measurements like geographic isolation of all positive cases,
exclusive medical and nursing personnel, use of separate supplies
and facilities and intense environmental surveillance is highly
recommended.
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Introduction Tigecycline (Wyeth) is a new glycylcycline anti-
microbial that has been used in the treatment of deep-seated
multidrug-resistant Acinetobacter (MDRA) infections. Unexpected
changes in routine hematology or serum chemistry have not been
reported.

Methods All patients were managed within the liver ICU and
received standard care. Laboratory data were collected daily and
entered onto a specialist database. MDRA-positive cultures from
blood, bronchoalveolar lavage, drain fluid or samples taken at
laparotomy in the context of systemic inflammatory response
syndrome resulted in the initiation of tigecycline 100 mg i.v.
followed by 50 mg i.v. 12 hourly.

Results Eleven patients received tigecycline treatment for MDRA
infections (seven male). Ten patients had a single course whilst
one patient had three courses. Underlying disease states were
necrotising pancreatitis (one), polytrauma (one), post hepatectomy
(one), acute and acute on chronic liver failure (four), and post-
orthotopic liver transplant (four). The median duration of treatment
was 9 days (range 4-23 days); courses <7 days were because of
patient death (2/11). The mean APACHE Il score at initiation of
therapy was 18 (range 13-26). Four out of 11 survived to ICU
discharge and 3/11 to hospital discharge. Tigecycline was well
tolerated but increases in corrected calcium were observed in
9/11 patients. The patient that received three courses of treatment
had elevations in corrected calcium after each course. For the 11
patients, the mean corrected calcium before treatment with
tigecycline was 2.41 mmol/l. The mean corrected calcium on
finishing the course increased to 2.59 mmol/l (P = 0.012). There
was no correlation between duration of treatment with tigecycline
and degree of change in the corrected calcium level (r = 0.08).
Hypercalcaemia resolved on discontinuation of the drug; 7/11
survived >7 days after treatment and had a mean corrected
calcium of 2.46 mmol/l, which was not significantly different from
pretreatment levels (P = 0.94).

Conclusion Tigecycline is well tolerated but appears to be
associated with an elevated corrected calcium in critically ill
patients. This returns to baseline values on discontinuation of the
drug.
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Introduction The objective of this study was to quantify the impact
of continuous venovenous haemodiafiltration (CVVHDF) on amino-
glycoside pharmacokinetics and to suggest dosing strategies to
improve therapeutic outcomes for these drugs in critically ill
patients treated with CVVHDF. There has been limited published
data on aminoglycoside pharmacokinetics during CRRT. This data
deficit had led to subtherapeutic dosing, identified by a retro-
spective evaluation of amikacin and gentamicin serum concentra-
tions, in patients treated with CVVHDF, undertaken as part of this
research.

Methods A prospective pharmacokinetic evaluation of amino-
glycoside pharmacokinetics during CVVHDF was undertaken.
Pharmacokinetic profiles of once-daily doses of intravenous
amikacin and gentamicin were obtained from blood and dialysate/
ultrafiltrate samples for 12 critically ill patients treated with
CVVHDF using varying flow rates (1 I/hour dialysate plus 2 I/hour
filtration fluid or 2 I/hour dialysate plus 2 I/hour filtration fluid,
extracorporeal blood flow 200 ml/min). Drug concentrations were
measured using an immunoassay.

Results The mean clearance of gentamicin due to CVVHDF was
2.3 £ 0.3 I/hour (82.1 £ 11.3% of total body clearance (TBC)).
The sieving coefficient (SC) was 0.85 + 0.05. The CVVHDF
clearance of amikacin was 2.8 * 0.5 I/hour (93.0 + 7.8% TBC).
The SC for amikacin was 0.88 * 0.06. The difference in
gentamicin clearance versus amikacin clearance reflects differ-
ences in CVVHDF conditions. The mean effluent flow rate among
the patient sample treated with gentamicin was 2.7 I|/hour
compared with 3.5 I/hour for amikacin. There was a strong
correlation between creatinine clearance by the filter and
measured drug clearance (P < 0.001). Individual patient estimates
of aminoglycoside pharmacokinetic parameters (k, Vd) obtained
during CVVHDF were used to allow appropriate dosage
adjustment.  Individualized = pharmacokinetic-pharmacodynamic
goals (e.g. Cpmax/MIC ratio) were used as indicators of adequate
aminoglycoside dosing. The mean gentamicin and amikacin half-
lives (approximately 8 hours) during CVVHDF therapy were far
shorter than those previously reported in the literature for less
efficient forms of renal replacement therapy. Failure to adjust for
increased aminoglycoside clearance capacity due to CVVHDF
carries a risk of subtherapeutic dosing and therapy failure.
Conclusion Dosing strategies on the basis of pharmacokinetic
analysis of serum drug concentrations, effluent fluid drug
concentrations and CVVHDF conditions improved therapeutic
outcomes for aminoglycoside drug therapy.
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Introduction Oseltamivir is the drug of choice for treatment of
avian influenza A/H5N1 infection. One-quarter of patients with



influenza A/HS5N1 develop acute renal failure. A proportion will
require haemofiltration. There are no data to determine the
elimination of oseltamivir carboxylate (the active metabolite) by
haemofiltration. An in vitro study to determine elimination by
measuring the adsorption and sieving coefficient of oseltamivir
carboxylate using two haemofilter types was undertaken.

Methods An in vitro one-compartment model of continuous veno-
venous haemofiltration was used. In phase 1 oseltamivir carboxy-
late adsorption to the haemofilter and circuit was studied by
circulating a blood—crystalloid mixture containing clinically relevant
concentrations of oseltamivir carboxylate through a haemofilter
circuit and returning the ultrafiltrate to the mixing chamber. In
phase 2 the ultrafiltrate was removed and replaced with a
bicarbonate-based fluid to enable calculation of the sieving
coefficient. The study was repeated 10 times with two haemofilter
types: polyamide and polyacrylonitrile (PAN). Finally, oseltamivir
carboxylate was added to the blood—crystalloid mixture without
circulation through the circuit to determine its stability in solution.
Blood samples collected were assayed by HPLC-MS/MS.

Results Oseltamivir carboxylate remained stable in solution (mean
percentage change from baseline at 30 min: +3.97%, at 60 min:
+1.91%, at 90 min: +2.36%). The mean x SD initial oseltamivir
carboxylate concentrations for the PAN (346 + 85 pg/l) and
polyamide (453 £ 185 pg/l) showed no significant difference. The
mean = SD adsorption at 90 min was 58.18 + 17.84 ng for PAN
and 75.22 * 36.88 g for polyamide haemofilters. There was no
statistical difference in adsorption between the haemofilters. The
initial drug concentration was a significant predictor of adsorption
(2 = 0.734). The mean £ SD sieving coefficient of oseltamivir
carboxylate for PAN (1.06 + 0.04) and polyamide (1.03 £ 0.06)
haemofilters showed no statistical difference between the
haemofilters.

Conclusions Total adsorption is low and unlikely to be of clinical
significance. Adsorption and the sieving coefficient are
independent of the type of haemofilter membrane. The sieving
coefficient of oseltamivir carboxylate is 1, therefore clearance
during haemofiltration can be estimated from the ultrafiltration rate.
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Objective This study measured and analyzed plasma concen-
trations of teicoplanin in patients >18 years in the first 4 days of
administration.

Methods This was an open-label, multicentre, observational study
in patients receiving teicoplanin for suspected or diagnosed Gram-
positive infection. Data collection included demographics, method
of administration, loading and maintenance doses, creatinine and
adverse events. Trough and peak concentrations were determined
15 minutes prior to drug administration and 60 minutes after.
Serum was separated and stored at —20°C until analysis. Levels
were determined with an Abbott TDx®/FLx® analyzer and Seradyn
Teicoplanin Innofluor assay kits. Seradyn internal teicoplanin
controls were run within and between each batch. Mean trough
and peak plasma levels were calculated for 4 days of therapy.
Results Seventy-four patients with complete records were
analyzed and whilst all patients received an 800 mg loading dose
on day 1, 40 received 400 mg twice daily thereafter (BD group)
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and 34 once daily (OD group), for nosocomial pneumonia (n = 14),
skin and soft tissue infection (burn and nonburn including diabetic
foot) (n = 18), bacteraemia (n = 10), intra-abdominal infection
(n=8), bone and joint infection (n = 6) and as pre-emptive therapy
for severe trauma (n = 13). In the OD group, mean trough levels
remained at 9.64 ng/ml from days 2 to 4 and peak levels remained
at a mean of 24.84 ug/ml. In the BD group, mean trough levels
increased by 5.65 pg/ml/24 hours to 21.8 ug/ml by day 4; the
mean peak level increased by 5.06 1g/ml/24 hours to 43.89 ug/ml
by day 4.

Conclusion Higher trough levels of glycopeptides (15-20 ug/ml)
are targeted to improve efficacy and reduce resistance
development. In the OD group the conventional target of 10 ug/ml
was achieved, whilst in the BD arm 20 pug/ml was exceeded for
60% of the time by day 2 and 100% by day 4. BD dosing is
recommended for most patients with severe infections, particularly
those that are critically ill. No premature discontinuations or
adverse events were reported during the study.
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Introduction The incidence of HIV-infected patients with
complicated skin and soft tissue infections has risen. Because of
advanced immune suppression, slower responses to antibacterial
treatment, and increased risk of bacteraemia relative to
noninfected patients, the choice of initial appropriate empiric
antibacterial therapy is an important aspect of care for HIV-infected
patients. However, in recent years a dramatic increase of the
resistance among Staphylococci to all classes of antimicrobial
agents, including glycopeptides, has been reported.

Patients and methods We studied 146 patients with skin and
soft tissue infections co-infected by HIV and 72 noninfected
patients with soft tissue infections aged 18-45 years. All of the
patients underwent operations aimed at surgical removal of the
dead tissues and pus and received different combinations of
antibacterial agents. Twenty-three patients after adequate surgery
received Linezolid in doses of 600 mg twice a day intravenously
during 3-4 days with oral follow-up of 600 mg twice a day.
Results The most frequent pathogens are Staphylococci in both
groups of patients with soft tissue infections: 56% was noted
among the noninfected patients and 61% among the HIV-infected
patients. MRSA was identified in 30% of Staphylococci in HIV-
infected patients. Among the patients receiving Linezolid, MRSA
was identified in nine cases; in two cases vancomycin-intermediate
S. aureus strains, and in one case vancomycin-resistant S. aureus
strain. In three cases we revealed Staphylococcus bacteraemia, in
one case MRSA bacteraemia in patient with retroperitoneal
phlegmon.

A statistical difference was identified in duration of high
temperature, purulence and wound healing in comparison with
patients receiving different combinations of antibacterial agents. All
patients receiving Linezolid were discharged from the hospital. The
length of stay was 17 £ 1.67 days in comparison with patients
receiving other antibacterial agents (from 19.562 + 1.37 to 20.3 *
1.46 days). The length of stay in hospital among the noninfected
patients with soft tissue infection was 9.5 days. Modification of
antibacterial treatment was not required in the group of patients
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receiving Linezolid. No significant laboratory abnormalities and side
effects were noted. We did not reveal statistical differences in the
platelet count in group of patients receiving Linezolid (5 days after
operation 213 * 26.0/mm3) in comparison with the group
receiving other antibacterial agents (256 * 32/mm3).
Thrompocytopenia is characterized to HIV-infected patients, but
did not deteriorate in patients receiving Linezolid

Conclusion Linezolid in the complex treatment of HIV-infected
patients with complicated skin and soft tissue infections may
improve the results of therapy and may be used for initial empirical
intravenous-to-oral antibacterial therapy.
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Introduction Extended spectrum PB-lactamase (ESBL) producing
organisms are emerging as common nosocomial pathogens in the
ICU worldwide. Early detection and prevention of spread is the
primary measure to overcome the challenge posed by these
difficult to treat ESBL infections. The aim of this study was to find
the incidence, risk factors and microbiological and clinical outcome
of patients infected with ESBL producing Escherichia coli and
Klebsiellae in the ICU of a tertiary care cardiac center in India.
Methods A prospective, observational, case—control study of 150
patients was conducted from August 2004 to July 2005. ESBL
testing was performed by the phenotypic confirmatory disc
diffusion method. Clinical data and risk factors for ESBL
acquisition were analysed as well as the antimicrobial therapy, and
clinical and microbiological outcomes were studied.

Results A high incidence of ESBL producing E. coli and
Klebsiellae was observed (85.8%). Meropenem (9.3%) and
imipenem (2.8%) resistance in the ESBL producers was seen. On
multivariate analysis with logistic regression, a central venous
catheter was an independent risk factor for ESBL acquisition
(P=0.01, OR 3.55, 95% CIl 1.4-9.02). The median ICU length of
stay was 3.5 days and 3 days in the ESBL and non-ESBL groups,
respectively. The overall mortality was 13.28% and 13.6% in the
two groups, respectively. Microbiological outcomes were similar to
clinical outcome, with 83.6% microbiologic success rate among
ESBL producers.

Conclusion ESBL producing E. coli and Klebsiellae are
problematic pathogens in our ICUs. Emergence of carbapenem
resistance is of serious concern. Stringent infection control
practices such as aseptic insertion and proper handling of central
lines within the ICU should be followed by all.
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Introduction Antibiotic resistance patterns are continually changing;
a new problem has been the emergence of Gram-negative bacteria,
primarily Escherichia coli and Klebsiellae pneumoniae, producing
extended spectrum PB-lactamase enzymes (ESBL). Antibiotic use
measures are presumably the most important intervention in

preventing their clonal outbreak, and the risk factors for ESBL
include intensive antibiotic exposure (especially third-generation
cephalosporin monotherapy). The present study was performed to
determine the impact of using piperacillin/tazobactum in reducing
the acquisition rate of ESBL producing Gram-negative bacteria in
the ICU.

Methods This open-label, prospective study was carried out in
140 adult patients admitted to the ICU over a period of 9 months,
and was divided into two phases. Phase | (pre-intervention phase,
0-3 months): upon admission to the ICU, besides standard
investigations, additional rectal swab cultures were taken for
detection of ESBL within and after 48 hours of admission, and
were repeated every 7 days of the stay in the ICU. Routinely
prescribed antibiotics were allowed. Phase Il (intervention phase,
4-9 months): this was subdivided into (a) first 3 months
(4—6 months): piperacillin/tazobactum was the primary antibiotic
used (more than 50% replacement of cephalosporins), and (b) last
3 months (7-9 months): here again, rectal swab cultures were
taken and piperacillin/tazobactum was the primary antibiotic used.
McNemar's test and Fisher's exact test were used for statistical
analysis.

Results Eighty-five patients in phase | and 55 patients in phase Il
were enrolled. Third-generation cephalosporins were the primary
antibiotic in 75.2% of cases in phase | and in 1.8% of cases in
phase Il (P<0.001). The incidence of ESBL was 62.3% in phase |
and it came down to 34.5% in intervention phase Il (P < 0.01).
Conclusion Data from this intervention study support the concept
that third-generation cephalosporins are of substantial importance
in the emergence of ESBL; by decreasing the level of third-
generation cephalosporin use and increasing the piperacillin/
tazobactum use, their was a notable reduction in the acquisition
rate of ESBL producing E. coli.
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Introduction The most important way to prevent infections in the
ICU is to respect asepsis during the numerous invasive procedures
to which patients are exposed (central venous catheter, urinary
catheter, orotracheal tube (OTT), fibrobronchoscopy (FOB),
surgical drainages, patients nursing, surgical medications).
Methods The contaminations from Staphylococcus epidermidis
have been valued in main infection centres on 951 patients
admitted to our ICU for more than 72 hours from 1996 to 2005.
From 2000, rigid asepsis protocols have been introduced for the
cleansing of staff hands with the use of disinfectants such as
Clorexidina and alcoholic gel.

Results From 1996 to 2005 the percentage of contamination from
S. epidermidis has been 24.7% (22% in respiratory tracts, 8% in
the urinary system, 41% in central venous catheter, 19% in the
blood, 10% in other places). From 2000 to 2005 there has been a
sensible reduction of 3%.

Conclusion The introduction in the last 5 years of strict protocols
in order to control asepsis in our ICU, combined with the use of
Clorexidina and alcoholic gel, have drastically reduced the
contamination from S. epidermidis.
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Objective To determine the incidence of colonization and infection
by MRSA in critically ill patients.

Methods A prospective study during 30 months of the patients
admitted to the ICU for 24 hours or more. Throat swab, tracheal
aspirate and urine were taken on admission and twice weekly. The
colonization and infection by MRSA were registered. The infections
were diagnosed according to CDC criteria. The infections were
classified based on throat flora as: primary endogenous (PE) when
they were caused by germs that were already colonizing the throat
on the ICU admission; secondary endogenous (SE) when they
were caused by germs that were not colonizing the throat on the
ICU admission but were acquired during the stay in ICU; or
exogenous (EX) when they were caused by germs that were not
colonizing the throat. The infections were classified based on the
onset moment: early onset (EO) were those developed during the
first 4 days of the ICU stay; and late onset (LO) were those
developed 5 days after ICU admission.

Results Were admitted 1,582 patients, 953 males (60.24%). The
mean age was 57.91 £ 18.83 years. The mean APACHE |l score
was 13.95 *+ 8.93. Admission diagnoses were: 737 (46.59%)
heart surgery, 189 cardiological (11.95%), 196 neurologic
(12.29%), 185 trauma (11.69%), 120 respiratory (7.59%), 104
digestive (6.57%) and 51 intoxication (3.22%). Mortality was
14.79% (234 patients). A total of 36 patients had colonization by
MRSA, two patients at ICU admission and 34 patients during the
ICU stay. We documented 24 infections caused by MRSA (four
EO and 20 LO; zero PE, 21 SE and three EX): 18 pneumonias
(three EO and 15 LO; zero PE, 15 SE and three EX), three primary
bacteremias (one EO and two LO; three SE), two surgical wound
infections (two LO and SE) and one pressure sore infection (one
LO and SE). Death occurred in 7/24 patients (29.17%) with
infection caused by MRSA: 6/18 (33.33%) pneumonias, 1/3
(83.33%) primary bacteremias and 0/3 other infections.
Conclusions In our series, most of the infections caused by MRSA
were pneumonias, had a late onset and were secondary
endogenous.
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Impact of an MRSA search and destroy policy in a tertiary
care emergency department

E Dhondt, R Duerinckx, | Laes, A Schuermans
UZ Leuven, Leuven, Belgium
Critical Care 2007, 11(Suppl 2):P109 (doi: 10.1186/cc5269)

Introduction An emergency department (ED) is a major hospital
entrance and its case mix consists of patients at high risk of both
introducing and acquiring infections. Alerted by the rise of hospital-
acquired MRSA infections, the ED of a teaching hospital set up an
ED infection control (IC) programme. The programme and its
impact are discussed.

Methods The campaign consisted of the appliance of a proactive
MRSA admission screening protocol, selective contact isolation
(quarantine) and improving hand hygiene (HH). The MRSA
admission screening strategy took into account past medical
history or actual suspicion of MRSA carriage, transfers from other
hospitals and long-term care facilities and admission of
hospitalised patients to the ED for upgrading of care. According to
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their critical illness status, some patients were subject to
quarantine. Improving HH was achieved by promoting alcohol-
based hand disinfection, refraining all health care workers (HCW)
from wearing hand jewellery or artificial fingernails, supplying HCW
with clip watches and by developing promotional material.
Education of HCW regarding principles and techniques of HH was
provided by the IC department, supervised by link persons
selected among medical, nursing and domestic staff. The number
of new hospital-acquired MRSA infections per 1,000 admissions
was recorded. Compliance to HH was measured by observation,
microbiological analysis of total counts of colony-forming units on
fingerprints, and by monitoring the consumption of hand-rub
solutions (HH moments per patient-care day).

Results A selective MRSA admission screening policy increased
the carrier detection rate up to 15%, compared with 1-2% in our
preoperative outpatient clinic. The observed compliance to HH
increased from 49% to 79% and consumption of hand-rub solution
from 6 to 33 | per 1,000 patient-days. The number of HH moments
increased from 19 to 47. Total counts of colony-forming units less
than 50 improved from 39% of the analyses to 55%.
Concomitantly, a decrease in MRSA attack rate from six to one
new case per 1,000 patient-days was seen.

Conclusion An ED tailored selective MRSA screening and contact
isolation protocol and a change in HH behaviour in the ED have
mainly contributed to a decrease of the MRSA attack rates in our
hospital far below the national rate.
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Introduction Candida airway colonization is common in
mechanically ventilated ICU patients. lts significance and impact
on outcomes are not well defined. We aimed to describe Candida
airway colonization and assess clinical outcomes of patients with a
clinical suspicion of ventilator-associated pneumonia (VAP)
colonized with Candida.

Methods A retrospective post-hoc analysis of the prospective,
multicentre VAP study, which enrolled patients with a clinical
suspicion of VAP, admitted to an ICU for >96 hours and on
mechanical ventilation (MV) for >48 hours. Airway cultures were
done on randomization. Patients with positive Candida cultures
from other sites were excluded. The remaining patients were
divided into two groups according to their Candida airway culture
status. Demographics, admission diagnosis, comorbidities, PaO,/
FiO, ratio and APACHE Il score were recorded at randomization.
The length of MV, ICU and hospital stay were compared, as well as
hospital, ICU and 28-day mortality. Appropriate parametric
statistical tests were applied according to data.

Results Of the 739 patients enrolled in the VAP study, 639 were
included for analysis: 114 had Candida airway colonization (C) and
525 did not (NC). No significant differences were noted in
demographics and APACHE Il score (20 £ 6 vs 20 + 6, P=0.37)
except more frequent admission for sepsis (7.0% vs 2.1%,
P=0.005) and respiratory conditions (21.9% vs 14.3%, P = 0.04)
in group C. More colonized patients were on antibiotics at
randomization (81.6% vs 56.7%, P < 0.001). A trend for increased
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ICU (21.1% vs 13.9%, P = 0.06) and 28-day mortality (23.7% vs
16.4%, P = 0.08) and a significant difference in hospital mortality
(84.2% vs 21.1%, P = 0.003) was observed in group C. A trend
was found for increased median length of ICU stay (14.1 vs 11.6
days, P = 0.07) and duration of MV (10.9 vs 8.1, P=0.06).
Hospital stay was significantly longer (59.9 vs 38.6 days,
P=0.006) in group C.

Conclusion Respiratory tract Candida colonization in patients with
clinical suspicion of VAP is associated with an increased burden of
illness. Whether Candida colonization is responsible for worse
outcomes remains to be established.

P111

Fungal infections in the intensive care unit? Another
approach for defining a target group of patients who
benefit from implementing preemptive antimycotic
treatment

Conclusions Based on our results, we accepted an algorithm for
performing a preemptive therapy for which we observed clinical
efficacy and which we considered indicated the following target
groups of patients: with presence of clinical features of unresolving
sepsis plus three defined risk factors (PPV > 70%) in a patient
with length of ICU stay >20 days; lack of clinical improvement with
combined antibiotic treatment against established bacterial strains;
evidence of sepsis accompanied with multifocal Candida coloniza-
tion of sterile body spaces. Candida colonization without risk
factors requires continuous monitoring. The most important pre-
sumption to accept the preemptive strategy for a certain patient is
to have a serious clinical conviction that there is an invasive fungal
infection but it is still pending to be proved.
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Candida colonization and risk of candidemia in a cardiac
surgical intensive care unit

M Geube, S Milanov, G Georgiev
Pirogov Emergency Institute, Sofia, Bulgaria
Critical Care 2007, 11(Suppl 2):P111 (doi: 10.1186/cc5271)

Introduction Candida spp. is the third most common reason for
sepsis in the ICU, not differentiating our results from the classic
pattern of ICU-acquired infection. Prevention of sepsis develop-
ment and identification of potentially modifiable risk factors are
important goals in intensive care patents. Preemptive treatment of
Candida sepsis accepted by some authors is defined as an early
antifungal treatment given to patients with evidence of substantial
colonization in the presence of multiple risk factors for Candida
infection prior to establishing the diagnosis by cultures. Our aim
was to form a focused group of patients with significant risk for
Candida sepsis; to prove the feasibility and efficacy of our pre-
emptive scheme for antimycotic treatment in order to reduce the
risk of development of proved Candlida sepsis.

Methods During a 2-year period (2005-2006), a study was
performed in a 17-bed general ICU, divided into two phases: a
case—control retrospective study in which controls comprising a
representative subpopulation with severe bacterial sepsis were
compared with cases (patients with Candida sepsis) with respect
to multiple demographic and clinical factors in a univariate analysis;
and a prospective phase creating a preemptive scheme based on
results from the retrospective part followed by progressively
implementing it among targeted patients.

Results Identified were 28 cases with Candida sepsis and 50
controls with severe bacterial sepsis with an all-cause mortality rate
of 40.2%. The mortality rate for Candlida sepsis was 46.4% with
an attributable risk of 10/100 and was associated with a worse
score of systemic injury (SAPS Il =51.7 £ 15.0), comparing with a
mortality rate of 35.7% and SAPS Il = 38.8 £ 13.3 for bacterial
sepsis. Candida sepsis was always accompanied by concurrent
bacterial sepsis (2.8 £ 1.1 microorganisms/patient isolated from
blood cultures). Identified were risk factors with great significance
in addition to already known ones: Candida colonization (OR =
3.4), diabetes (OR = 3.2), number of antibiotics used (OR = 2.9),
a nothing per os regimen (OR = 2.63), ICU length of stay (OR =
1.97), length of antibiotic use (OR = 1.74), pancreatitis (OR =
1.7), shock at admission (OR = 1.54), ventilator days/ICU stay
ratio (days)(OR = 1.4), multiple resistant bacterial strains (OR =
1.5). Patients with gastrointestinal surgery were at risk for
development of early fungal sepsis — by the 10th day of admission —
compared with the other clinical cases — by the 21st day of
admission. The incidence rate of positive blood cultures for
Candida in the group exposed to our scheme was calculated as
6.7% vs 18.5% in the control group.

E Douka, A Mastoraki, G Stravopodis, G Saroglou, S Geroulanos
Onassis Cardiac Surgery Center, Athens, Greece
Critical Care 2007, 11(Suppl 2):P112 (doi: 10.1186/cc5272)

Introduction The aim of the study was to evaluate the incidence of
Candida colonization in a cardiac surgical ICU, the predisposing
risk factors and the impact of candidemia on outcome.

Methods In an effort to answer this question a prospective study
was conducted among patients admitted to our 16-bed cardiac
surgical intensive care unit ICU during 1 December 2004-30
October 2005. Candida colonization and candidemia were
identified. Fungal colonization was defined as colonization index
exceeding 0.20 (3 g, at least two samples of seven growing
Candida spp.). Candidemia was defined as the isolation Candida
spp. in at least one blood culture in a patient with temporally
related clinical signs. The demographic characteristics of patients
who developed candidemia, as well as the underlying disease and
comorbidities, were recorded.

Results Over a 22-month period, 2,509 critically ill patients were
evaluated. Candida spp. was isolated from any site in 141 patients
(5.6%), while 10 patients (0.4%) presented ICU-acquired
candidemia. They were all hospitalized for more than 7 days (range
7-34 days) in the ICU and had been exposed to broad-spectrum
antibiotics (>3 agents). The mean age was 68 years (range 50-82
years) and the mean ICU stay 28 days. Candidemia appeared at a
mean of 15.8 days after ICU admission. Candida albicans was the
most common isolated pathogen. Candiduria in any count was
detected in 12 patients but none of them experienced candidemia,
while in seven patients Candida was isolated from urine and the
respiratory tract. Six patients had major postoperative complica-
tions. Mortality due to candidemia was 60%. All patients received
appropriate antifungal treatment. Prophylactic antifungal treatment
was used in patients with multifocality colonization and in patients
spending more than 7 days in the ICU after cardiac surgery.
Conclusion C. albicans is the most common fungal pathogen in
our ICU. Seven percent of colonized patients developed
candidemia. Major postoperative complications, excessive
antibiotic exposure and acute renal failure seem to predispose to
the development of candidemia. Patients with candidemia have
high inhospital mortality, perhaps as a reflection of illness severity.



P113

Longitudinal evaluation of intensive care unit-related
fluconazole use in Spain and Germany

H Wissing', J Ballus?, G Nocea3, K Krobot?, P Kaskel?,

R Kumar?®, P Mavros5

"Universitatsklinkum Frankfurt, Germany; 2Hospital Universitari de
Bellvitge, L'Hospitalet del Llobregat, Barcelona, Spain;
SUniversitaria de Bellvitge, Barcelona, Spain; *MSD Sharpe and
Dohme GmbH, Munich, Germany; *Merck and Co., Inc.,
Whitehouse Station, NJ, USA

Critical Care 2007, 11(Suppl 2):P113 (doi: 10.1186/cc5273)

Objective To evaluate utilization patterns and outcomes associated
with i.v. fluconazole therapy within ICUs in Spain and Germany.
Methods A prospective longitudinal observational study was
conducted within 14 hospital ICUs in Spain and five in Germany.
Patients on i.v. fluconazole therapy were included and were
followed over one hospitalization period (admission until
discharge). Data were collected during 2004, using electronic
case report forms. Data included patient disease characteristics,
patient risk status (APACHE scores), type of fluconazole therapy,
drug-related adverse events, length of fluconazole therapy, and
length of hospital stay. Switches in fluconazole therapy, dosing
changes, additional concomitant antifungal therapy, overall mor-
tality, and clinical outcomes were also evaluated. Logistic regres-
sion models determined univariate and multivariate associations
with mortality.

Results A total of 303 patients were enrolled. Fluconazole was
used initially as prophylaxis in 29 (9.6%) patients, preemptive
therapy in 85 (28.1%) patients, empiric therapy in 140 (46.2%)
patients and as definitive therapy in 49 (16.2%) patients. Thirty-six
patients switched from fluconazole to a broader spectrum anti-
fungal agent, and seven received a second concomitant antifungal
drug. Reasons for switching therapies included lack of response
due to suspected resistance, documented resistance or clinical
reasons other than resistance. Thirty-two patients (10.6%)
experienced fluconazole-related adverse events. The overall study
mortality rate was 41.9% (127/303 patients). Mortality was
significantly associated with switching i.v. treatment (odds ratio
5.0; 95% CIl 2.3—-11.1) and the presence of adverse events (odds
ratio 4.1; 95% CI 1.8-9.2).

Conclusion The observational nature of this study precludes the
establishment of any causality. This research merely documents
the experiences of ICU patients who have been prescribed i.v.
fluconazole therapy. Our results showed high mortality rates in the
enrolled ICU patients. Patients developing adverse events and
complications requiring a switch in fluconazole experienced worse
outcomes
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Seropositivity incidence of anti-Toxoplasma gondii
antibodies in critically ill intensive care unit patients

S Can, S Yalcin, O Memikoglu, E Ozgencil, S Oba, M Tulunay,
N Unal, M Oral

Ankara University Medical Faculty, Ankara, Turkey

Critical Care 2007, 11(Suppl 2):P114 (doi: 10.1186/cc5274)

Introduction Toxoplasma gondii, a worldwide-distributed parasite,
could cause opportunistic infection with high mortality in immuno-
suppressive individuals. Its association with severe manifestations
of immunosuppression has been known for several decades, and
the occurrence of encephalitis and disseminated disease has since
been observed in different clinical conditions such as lympho-
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reticular neoplasias, solid organ transplants, and mainly in patients
with AIDS [1]. To our knowledge, the toxoplasmosis seropositivity
rate in ICU patients who have critical illness induced immuno-
suppression is not yet investigated. We studied the seropositivity
incidence of T. gondii in ICU patients by assessing IgG and IgM
antibodies.
Materials and methods One hundred and three ICU patients with
the mean age of 53.9 + 13.9 years (61 men, 52 women) and 78
healthy volunteers with the mean age of 51.4 + 9.2 years (39 men,
29 women) as a control group were included in the study. Anti-
T. gondii 1gG and IgM antibodies were determined by ELISA.
Statistical analyses were done with the chi-square test and
Kolmogorov—Smirnov one-sample test. P < 0.05 was considered
as statistical significance.
Results T. gondii IgG antibodies were positive in 56.3% of ICU
patients (n = 58) and in 24.3% of healthy volunteers (n = 19)
(P<0.031). IgM antibodies were positive in 13.8% of ICU patients
(n = 15) and in 6.4% of healthy volunteers (n = 5); however, this
difference could not reach statistical significance.
Conclusion The results of the study reveal that toxoplasma
seropositivity is not uncommon in ICU patients. Therefore, to
prevent the possibility of toxoplasmosis, seropositivity should be
periodically assessed in critically ill immunocompromised ICU
patients. It is clear that further studies are required to evaluate the
effects of seropositivity on ICU outcome.
Reference
1. Ferreira MS, Borges AS: Mem Inst Oswaldo Cruz 2002,
97:443-457.
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Introduction Sepsis has been identified as a risk factor for cyto-
megalovirus (CMV) reactivation in nonimmunosuppressed patients
in the ICU setting. Here we present a double-blinded prospective
study assessing the consequences of CMV reactivation in non-
immunosuppressed patients with severe sepsis.

Methods In three (two surgical, one medical) ICUs of a German
university hospital, adult patients were screened for severe sepsis.
Patients with recently occurring severe sepsis (<72 hours) were
enrolled if their anti-CMV IgG titer was positive. The exclusion
criterion was a manifest immunodeficiency. At enrollment the
SAPS Il was assessed. Patients were monitored for CMV
reactivation weekly until death or hospital discharge by qualitative
and quantitative PCR and virus culture. CMV reactivation was
defined as CMV DNA detection or virus isolation. Patients with
(CMV+) and without CMV reactivation (CMV-) were compared
regarding inhospital mortality, duration of mechanical ventilation,
length of stay (LOS) in the ICU and the hospital. Data were
analysed using the Wilcoxon score rank sum test and chi-square
test. The level of significance was set to 0.05.

Results CMV reactivation was observed in 38 out of 99 patients.
Both groups (CMV+/CMV- patients) were quite similar in regard
to gender and age at study enrollment. Interestingly, the median
SAPS |l was higher in CMV- patients (47 vs 42; P < 0.013).
Accordingly, a lower mortality rate was anticipated for CMV+
patients compared with the CMV- group. Contrary to
expectations, mortality did not differ between both groups (CMV+
36.8% vs CMV- 42.6%; P > 0.67). This may point to a relatively
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increased mortality in CMV+ patients, although CMV disease did
not occur. There was a striking difference between the groups in
respect to the period on ventilator: 21.5 days vs 8.0 days (median)
in CMV+ and CMV- patients, respectively (P < 0.005). Similarly,
CMV+ patients had a longer median LOS after enrollment either in
the ICU (29.5 days vs 10 days, P < 0.001) and in the hospital
(49 days vs 23 days, P < 0.001). This difference was assured
when the analysis was restricted to survivors.

Conclusion Our data suggest that CMV reactivation leads to
increased morbidity and treatment expenditure independently from
CMV disease. Further analysis points at a crucial role of lung
pathology due to CMV reactivation.
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The role of plasminogen activator inhibitor 1 measurement
with endotoxin adsorption therapy (PMX-DHP) for
postoperative septic shock patients

T lkeda, K lkeda, Y Kuroki, T Yokoyama, K Yoshikawa
Tokyo Medical University, Hachioji Medical Center, Tokyo, Japan
Critical Care 2007, 11(Suppl 2):P116 (doi: 10.1186/cc5276)

Introduction A polymyxin B immobilized fiber column (PMX; Toray
Industries Inc., Tokyo, Japan) was developed in Japan in 1994 and it
has been used for treatment of endotoxemia or septic shock patients.
Materials and methods All patients received an urgent operation
due to intra-abdominal infection. In 88 cases treated with a poly-
myxin B immobilized column through direct hemoperfusion (PMX-
DHP), changes in hemodynamics, pulmonary oxygenation (PaO,/
FIO,) and various mediators (IL-6, IL-8, IL-ra, plasminogen activator
inhibitor 1 (PAI-1)) were examined before and after PMX-DHP,
stratifying with the outcome (64 survivors and 24 who died). PMX-
DHP was performed through a double lumen catheter (11.5 Fr),
placed in the femoral vein or internal jugular vein, at a blood flow
rate of 80 ml/min using nafamostat mesilate as an anticoagulant for
2 hours.

Results PMX-DHP significantly increased systemic arterial pressure
and mean arterial pressure, with a greater increase in the survival
group. Also, there appeared to be a trend for PaO,/FIO, improve-
ment as blood pressure increased. As the mechanism for improve-
ment of pulmonary oxygenation by PMX-DHP has not been shown
clearly, it remained to be examined further. PAI-1 values
significantly decreased in the survivor group (from 436 + 549 to
251 + 283 ng/ml) immediately after PMX-DHP; also intracellular
adhesion molecule-1 and endothelial leukocyte adhesion molecule-
1 tended to decrease in both groups.

Discussion PAI-1 is elevated by endotoxin, thrombin and
cytokines, and is an indicator of vascular endothelial cell activation.
In septic dissminated intravascular coagulation from Gram-nega-
tive bacilli, a massive amount of PAI-1 is produced on vascular
endothelial cells along with elevation of cytokine production and
coagulation activity. In addition, PAI-1, one of the fibrinolysis
inhibitory factors, plays an important role in regulating fibrinolysis
by inhibiting tissue plasminogen activator, which converts
plasminogen to active plasmin on fibrin, to block unnecessary
fibrinolysis.

Conclusion The determination of PAI-1 may be a useful clinical
parameter for predicting PMX-DHP efficacy.
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Introduction Septic shock remains a major cause of multiple organ
failure with a high mortality rate. To remove an endotoxin in patient
plasma, direct hemoperfusion (DHP) using a polymyxin B-
immobilized fiber column (PMX; Toray Industries Inc., Tokyo Japan)
was developed in Japan in 1994 and has since been used for the
treatment of septic shock. The precise role of PMX is not clear.
Patients and methods We treated 27 septic shock patients using
DHP-PMX. The patients were separated into two groups for
analysis: those whose systolic blood pressure (SBP) increased by
more than 30 mmHg immediately after DHP-PMX (15 cases), and
those whose SBP did not increase by more than 30 mmHg after
DHP-PMX (12 cases). Furthermore, the patients were separated
into two other groups for analysis: those whose P/F ratio increased
by more than 20% immediately after DHP-PMX (15 cases), and
those whose P/F ratio did not increase by more 20% after DHP-
PMX (12 cases). Mediators were measured at four points: before
and after DHP-PMX, and 1 day and 3 days afterward.

Results The patient group consisted of 17 males and 10 females,
59.6 £ 12.7 years old. The average APACHE Il score was
27.2+ 9.1, and the average SOFA score was 11.7 £ 5.2 before
DHP-PMX. Nineteen patients survived and eight died. When the
changes in PAI-1, protein C, ATIII, IL-6 and high mobility group box
protein 1 (HMGB-1) were compared between the groups, only the
HMGB-1 levels had improved significantly in the SBP increased
group (P = 0.0125). The SBP increased significantly after DHP-
PMX in the HMGB-1-improved group (P < 0.0001). An improve-
ment in the P/F ratio and a reduction in 2-arachidonoyl glycerol
during DHP-PMX were significantly correlated (P = 0.0184).
Conclusion We showed that the circulation dynamics of septic
shock patients can be improved by reducing HMGB-1 levels and
that respiratory function can be improved by reducing 2-
arachidonoyl glycerol levels using DHP-PMX.
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Introduction Coupled plasma filtration—adsorption (CPFA) is an
extracorporeal therapy that uses plasma filtration associated with
an adsorbent cartridge and hemofiltration in postdilution to remove
cytokines and inflammatory mediators associated with septic shock
and severe sepsis. We evaluated the adsorptive capacity of the
resin cartridge to remove various inflammatory mediators and cyto-
kines in vitro and ex vivo.



Methods /n vitro experiments included static and dynamic
evaluations of resin binding. Whole human blood was stimulated
with endotoxin for 4 hours at 37°C; or with the addition of added
cytokines or toxins for evaluation. For static conditions, 4 ml plasma
with 1 ml resin were incubated for up to 10 hours. Aliquots were
withdrawn between O and 10 hours and cytokine inflammatory
mediator and toxin adsorption were determined with standard
ELISAs, multianalyte protein arrays, HPLC and diode array
adsorption spectroscopy. Dynamic conditions involved defining the
optimal linear velocity and evaluating the adsorption capacity under
flow conditions. These experiments used a closed circuit
consisting of a plasma filter and resin cartridge. Samples were
taken from a blood port and immediately before and after the
plasma cartridge. In addition, serum, pre-cartridge and post-
cartridge plasma samples were also taken from septic patients
undergoing CPFA.

Results Endotoxin-stimulated blood or samples from septic patients
had high levels of cytokines and inflammatory mediators. The resin
used in the CPFA adsorptive cartridge showed higher than 80%
adsorption under both static and dynamic conditions for: IL-1¢, IL-6,
IL-8, MIP-10 and MIP-1f3, TNFa, MCP, myoglobin. IL-6 appeared to
be particularly adsorbed by the cartridge. Severe septic patients
had great variability and often very high levels of IL-6 ranging from
normal levels (60 pg/ml) up to 12,300 pg/ml. The mean of 10
patients treated before CPFA was 1,775 + 3757 pg/ml, while post-
session IL-6 was 995 + 2178 pg/ml. The plasma levels before the
cartridge ranged from 12 pg/ml to 1,750 pg/ml, while post-
cartridge levels were below the level of detection.

Conclusions The resin in CPFA has a high adsorption capacity for
several cytokines and mediators involved in severe sepsis and
septic shock. Studies are currently ongoing to correlate cytokine
reduction with clinically relevant improvements in these patients.
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Removing endocannabinoids and reducing oxidative stress
with polymyxin-B-immobilized fibers in patients with septic
shock
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Introduction Arachidonylethanolamide (AEA) and 2-arachidonyl-
glycerol (2-AG) are endocannabinoids involved in septic shock,
and 8-epi prostaglandin F20. (F2-isoprostane) is a biomarker of
oxidative stress. Because the antibiotic polymyxin-B binds to
endotoxins and endocannabinoids, direct hemoperfusion therapy
with polymyxin-B-immobilized fibers (PMX-DHP) decreases serum
levels of endocannabinoids. To investigate the features of sepsis
and to determine the proper usage of PMX-DHP, we compared
perioperative changes in levels of endocannabinoids and F2-
isoprostane in patients with septic shock

Methods Twenty-four patients with septic shock induced by
peritonitis underwent laparotomy for drainage. Endocannabinoid
absorption with PMX-DHP was examined in two groups of
patients: patients in whom systolic arterial BP had increased more
than 20 mmHg (BP elevation group; n = 12) and patients in whom
BP did not increase or had increased no more than 20 mmHg (BP
constant group; n=12).

Results Levels of AEA did not change after PMX-DHP in the either
the BP constant group or the BP elevation group, whereas levels of
2-AG decreased significantly after PMX-DHP in the BP elevation
group but not in the BP constant group (Figure 1). F2-isoprostane
gradually increased after PMX-DHP. On the other hand, levels of F2-
isoprostane remained constant in the BP elevation group (Figure 2).

Available online http://ccforum.com/supplements/11/S2

Figure 1 (abstract P119)
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Conclusions Patients with septic shock are under considerable
oxidative stress, and 2-AG plays an important role in the
cardiovascular status of these patients. The removal of 2-AG by
PMX-DHP benefits patients with septic shock by stabilizing
cardiovascular status and decreasing long-term oxidative stress.

P120

Cytokines associated with insulin resistance in critically ill
patients

S Omar, U Wilgen, N Crowther
University of Witwatersrand, Gauteng, South Africa
Critical Care 2007, 11(Suppl 2):P120 (doi: 10.1186/cc5280)

Introduction  We examined the relationship  between
proinflammatory cytokines, adipocyte-derived adiponectin and
hyperglycemia. Patients requiring long periods in the ICU have a
relatively high mortality. Tight glucose control with insulin infusions
has been shown to improve survival and prevent complications.

Methods A prospective, observational study at an academic ICU.
A sequential sample was taken over a 2-month period. Ethics
approval was obtained from the University Ethics Committee.
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Baseline bloods for TNFo, IL-6, adiponectin (Adipo), total
cholesterol (TC), triglycerides (TG), insulin, C-peptide (CPep) and
cortisol (Cort) were collected on admission (D0). These were
repeated on day 3 (D3), day 7 (D7) and discharge (D/C). Routine
bloods ordered were also used. Data on the ICU charts were also
used. No changes to ICU protocols were required. Of note, insulin
infusions were started for blood glucose concentrations greater
than 6 mmol/Il. Exclusion criteria included all patients with diabetes
mellitus, chronic renal failure and liver failure or cirrhosis.

Results Forty patients admitted to the ICU were enrolled and
followed up to discharge. The median age was 35.5 years (mini-
mum 18, maximum 66). The median APACHE Il score was 10.5
(minimum 2, maximum 28) and the median duration was 6 days
(minimum 1, maximum 43). DO, D3, D7 and D/C glucose concen-
trations did not differ (Kruskal-Wallis ANOVA, P = 0.98). TNFo
peaked at D3 (4.9 pg/ml) and then started decreasing. Admini-
stered insulin (InsAd) accompanied the TNFo peak at D3 (32U)
and then decreased. Adipo peaked at D7 (10,774 pg/ml) after the
TNFa peak, which coincided with the TNFo decrease at D7 to
4.76 pg/ml. Endogenous insulin indicated by CPep peaked with
Adipo at D7 (2.8 ug/l). TG levels increased in parallel with
increasing TNFo. from 0.7 mmol/l at DO to 1.1 mmol/l at D3 and
then declined. TC was lowest at DO and increased up to D/C but
remained relatively low. Table 1 shows several variables and their
change over time from admission to discharge. Table 2 shows the
correlations between these variables. Survivors had a lower
median TNF than nonsurvivors (Mann—-Whitney U test, P = 0.066).
Conclusion TNF contributes to increased insulin needs. TNF is
known to cause insulin resistance. We have shown that TNF
correlates inversely with Adipo. As Adipo increases, insulin needs
are decreased (inverse correlation with InsAd). Also, TNF
contributes to increase TG indicating increased free fatty acids
(FFA) by lipolysis, which impairs glucose clearance. Adipo, an
insulin sensitizing protein, is known to negatively regulate TNF
levels as was indicated by our study. Adipo contributed to a
decrease in TG indicating lower FFA and better glucose clearance.
IL-6 at D/C also contributed to a higher glucose concentration at
D/C. Increasing age contributed to lower Adipo levels at D/C,
indicating lower insulin sensitivity. A higher BMI contributed to a

Table 1 (abstract P120)

higher glucose level at DO and increased insulin needs at DO.
Finally, a higher TNF level appears to be related to increased
mortality

P121

The effectiveness of octreotide at different doses for
sulfonylurea-induced hypoglycemia following overdose

M Gul, B Cander, S Girisgin, M Ayan, S Kocak, A Unlu
Selcuk University Meram Medical School, Konya, Turkey
Critical Care 2007, 11(Suppl 2):P121 (doi: 10.1186/cc5281)

Objective The aim of the study was to investigate the effectiveness
of octreotide at different doses in reducing the hypoglycemic
attacks and the need for dextrose in treatment of refractory and
recurrence hypoglycemia related to the toxicity of sulfonylurea.
Methods In the study, 40 New Zealand type of rabbits were used
weighing between 2,500 and 3,000 g. The rabbits were randomly
divided into four groups consisting of 10 animals. All the animals
were given dliclazide 100 mg orally. For the treatment of
hypoglycemic attacks in Group |, only 15cm3® 50% dextrose
(7.5 g) intravenously (i.v.) was used; in Group I, Group Il and
Group IV octreotide 25 pg, 50 pg and 100 pg single doses were
used subcutaneously, respectively. Octreotide was given in Groups
Il and Il and Group IV at the eighth hour (when hypoglycemic
attacks onset). Groups II, lll and IV were given an additional 156 cm?
50% dextrose (7.5 g) i.v. infusion for each hypoglycemic attack
developed. Following the toxic dose, animals were given the amount
of dextrose used before and after octreotide administration and the
number of hypoglycemic attacks were recorded.

Results There was a significant difference between Groups |, Il
and IV in the number of hypoglycemic attacks and the number of
dextrose requirement between 9 and 24 hours (P = 0.001).
Groups receiving octreotide showed less hypoglycemic attacks
and dextrose requirements than controls.

Conclusion Our experience suggests that octreotide may be used
to reduce the number of refractory and recurrence hypoglycemic
attacks developing due to overdose of sulfonylurea; large
prospective studies would be needed to validate these findings.

Changes in glucose, insulin, cytokines and lipids in the ICU over time

Day Gilucose InsAd TNF Adipo Cpep TG TC IL-6
DO 6.13 8 3.49 4,413.82 1.8 0.7 2.15 337.01
D3 6.25 32 4.9 6,925.4 2.2 1.1 2.2 127.01
D7 6.79 20 4.76 10,774.25 2.8 1 2.5 32.17
D/C 5.87 0 411 8,288.6 2.5 1.3 2.8 46.95
Table 2 (abstract P120)
Relevant Spearman correlations between the parameters
A B R P A B R P
TNF Adipo -0.59 0.000 TNF Mortality 0.25 0.060
Adipo InsAd -0.46 0.005 AAdipo LOS 0.45 0.004
TNF TG 0.74 0.000 IL-6 D/C Gluc D/C 0.34 0.042
Adipo TG -0.41 0.001 BMI Gluc DO 0.39 0.012
TNF Cortisol -0.73 0.000 BMI InsAd DO 0.31 0.053
Adipo Cortisol 0.51 0.000 Adipo D/C Age -0.35 0.030
Age InsAd D/C 0.35 0.032
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Hyperglycemia and changes in osmolarity lead to an
increase in IL-6 and IL-1p cytokine production of human
peripheral blood mononuclear cells in vitro

N Otto, R Schindler, U Frei, M Oppert
Charité-Universitaetsmedizin Berlin, Germany
Critical Care 2007, 11(Suppl 2):P122 (doi: 10.1186/cc5282)

Introduction Acute hyperglycemia and insulin resistance are
characteristics of metabolic and endocrine imbalances of critically
ill patients and are subject to a substantial inflammatory response
that is partly mediated by cytokines produced by peripheral blood
mononuclear cells (PBMC). Treatment with intensive insulin
therapy to keep patients normoglycemic has been shown to
reduce inflammatory responses. It is unclear whether hyper-
glycemia, insulin or osmolarity changes exert direct effects on
proinflammatory cytokines. We investigated the direct effects of
these substances on cytokine production of PBMC in vitro.
Methods PBMC were isolated from peripheral blood of 10 healthy
volunteers via Ficoll gradient. Cells were incubated for 3 hours at
37°C with/without low/high concentrations of glucose, mannitol,
urea, insulin and stimulated with 0.5 ng/ml LPS. After 24 hours,
concentrations of IL-6 and IL-13 were measured with an ELISA
method.

Results Increasing concentrations of glucose, mannitol and urea
resulted in a significant increase of IL-6 and IL-1B cytokine
production. Insulin had no effect (Table 1).

Table 1 (abstract P122)
No Low High

Substance supplementation concentration concentration
Glucose 1,726 - 9,643
Insulin 609 565 636
Urea 2,056 3,421 3,835
Mannitol 367 - 3,269

Conclusion High concentrations of glucose, mannitol and urea
lead to a significant increase in IL-6 and IL-1f cytokine production
by PBMC in vitro. The most profound effect was seen with
hyperglycemia. Besides hyperglycemia, also uremia and high
osmolarity seem to augment inflammation. Insulin could not reverse
the increase in inflammation. These findings may be relevant in
explaining the beneficial effects of normoglycemia on the
inflammatory response in critically ill patients.

P123

Insulin therapy inhibits poly(ADP-ribose)polymerase
activation in endotoxin shock

C Szabo', E Horvath', R Benko?, D Gero?

"University of Medicine and Dentistry of New Jersey, Newark, NJ,
USA; 2Semmelweis University, Budapest, Hungary

Critical Care 2007, 11(Suppl 2):P123 (doi: 10.1186/cc5283)

The nuclear enzyme poly(ADP-ribose) polymerase (PARP) is
activated in various forms of circulatory shock. By triggering a
cellular energetic dysfunction, and by promoting proinflammatory
gene expression, PARP activation significantly contributes to the
pathogenesis of shock. The activation of PARP is usually triggered
by DNA strand breakage, which is typically the result of the
overproduction of reactive oxidant species. In the present study we
tested whether endotoxin-induced PARP activation and pro-

Available online http://ccforum.com/supplements/11/S2

inflammatory mediator production can be modified by insulin
therapy. Rats subjected to bacterial lipopolysaccharide (LPS) with
or without insulin pretreatment were studied. LPS-induced PARP
activation in circulating leukocytes was measured by flow
cytometry, and production of TNFo. was measured by ELISA. LPS
induced a significant hyperglycemic response, activated PARP in
circulating leukocytes and induced the production of TNFa. Insulin
treatment prevented the LPS-induced hyperglycemic response,
blocked the activation of PARP and blunted the LPS-induced
TNFa response. As hyperglycemia is known to induce the cellular
formation of reactive species, we propose that PARP activation in
endotoxin shock occurs as a result of hyperglycemia-induced
reactive oxidant and free radical generation. The current findings
may have significant implications in the context of the emerging
concept of tight glycemic control for critically ill patients.

P124

Influence of diabetes and HbA1c on the course and
outcome of sepsis in the intensive care unit

| Gornik!, O Gornik?, V Gasparovic!

Clinical Hospital Centre, Zagreb, Croatia; 2University of Zagreb,
Croatia

Critical Care 2007, 11(Suppl 2):P124 (doi: 10.1186/cc5284)

Introduction It is an accepted opinion that patients with diabetes
mellitus (DM) are at higher risk when treated for infections,
although published data are lacking. Our recent research on non-
ICU septic patients showed that admission HbA1c is in correlation
with outcome. The aim was to evaluate the impact of DM on the
course and outcome of patients with sepsis in ICU, as well as to
evaluate the value of HbA1c as an outcome predictor in the ICU.
Methods In a prospective, 3-year observational study, patients with
sepsis, severe sepsis and septic shock admitted to a medical ICU
were included. Patients with DM were compared with nondiabetics
in terms of course and outcome. HbA1c was measured for all
patients with DM. Hospital mortality and length of stay (LOS) in the
ICU and in hospital were the outcome measures. The incidence of
organ failure, ARDS, hospital-acquired pneumonia (HAP) and
ventilator-associated pneumonia (VAP) were used as indicators of
the disease course. Nonparametric tests, multiple regression and
logistic regression were used in statistical analyses.

Results Two hundred and twenty-nine patients with sepsis at
admission (19.6% of all 1,169 ICU patients), 59 with DM, were
included. Mortality in the ICU was 34.7%; the median ICU LOS
was 8 (95% CIl 7-9.3) days. Patient with DM, compared with
nondiabetics, had higher mortality (38.9% vs 34.1%, P = 0.60)
and longer ICU LOS (median 6 vs 10 days, £ < 0.001), and higher
incidence of renal failure, HAP, VAP. Surviving patients had
significantly lower HbA1c levels (6.6 vs 9.6, P = 0.001). In a
logistic regression, DM was found to be related to lethal outcome,
together with APACHE Il and SOFA scores. In multiple regression,
DM related to LOS together with SOFA score and age. HbA1c
was found to be independently related to ICU outcome together
with SOFA score.

Conclusion The ratio of patients with DM among ICU patients with
sepsis exceeds greatly the incidence of DM in the population. This
emphasizes the risk they have. DM was associated with worse
outcome, longer ICU and hospital LOS, and with higher incidence
of complications. HbA1c was confirmed as an outcome predictor
for ICU patients.
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P125

Lipid metabolism and organ dysfunction in septic patients
during intensive glycemic control

S Cappi, F Soriano, A Nogueira, C Valeri, A Duarte, P Biselli,
W Hoshino, M Lins, J Barradas, D Noritomi, P Lotufo
Hospital Universitario da USP, Sao Paulo, Brazil

Critical Care 2007, 11(Suppl 2):P125 (doi: 10.1186/cc5285)

Introduction Intensive glycemic control has been widely discussed
in critical care patients. It remains unclear whether intensive insulin
therapy also improves the prognosis of patients in a medical ICU,
who often are more severely ill than are patients in a surgical ICU
and have a higher risk of death. Recently, medical patients have
been investigated, as a special group. We decided to study
possible differences in lipid profile in septic shock patients during
the first 72 hours and correlate it with different organ dysfunctions.
Methods A prospective, randomized, controlled study in a 12-bed
medico-surgical ICU in a university hospital. Inclusion criteria: all
consecutive patients admitted to the ICU with severe sepsis and or
septic shock with onset in a maximum of 24 hours. Exclusion
criteria: HIV patients, pregnancy, diagnosis of leptospirosis, age
under 18, cancer patients. On admission, patients were randomly
assigned to strict normalization of blood glucose levels (80-110 mg/dl)
or to a conventional glycemic control (180-220 mg/dl) with the
use of sealed envelopes. We collected laboratory tests at 0, 24,
48 and 72 hours after initiation. For statistical analysis we per-
formed the Student t test.

Results We studied 58 patients with similar demographic data
between the two groups. The increases in serum LDL (P < 0.05)
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and HDL (not significant) were different between groups. The
mortality rate was the same but LDL and HDL had negative
correlation with organ function among nonsurvivors.

Conclusions Targeting blood glucose levels to below 110 mg/dI
with insulin therapy prevented morbidity, probably due to a better
control of lipid metabolism, expressed as a more rapid serum LDL
normalization and avoiding a greater decrease in serum HDL levels
in the first 72 hours of septic shock.

P126

Effect of intensive insulin therapy on coagulation and
fibrinolysis of respiratory critically ill patients

L Langouche'!, W Meersseman', S Van der Perre!, | Milants?,
P Wouters', G Hermans?, J Gjedsted?, T Hansen?, J Arnout?,
A Wilmer!, M Schetz!, G Van den Berghe'

KU Leuven, Belgium; 2Aarhus University Hospital, Aarhus,
Denmark

Critical Care 2007, 11(Suppl 2):P126 (doi: 10.1186/cc5286)

Most intensive care deaths beyond the first few days of critical
illness are attributable to nonresolving multiple organ failure (MOF),
either due to or coinciding with sepsis. One of the mechanisms
that is thought to contribute to the pathogenesis of MOF is
microvascular thrombosis. Recently, we reported improved survival
and prevention of MOF of critically ill patients with the use of
intensive insulin therapy to maintain normoglycemia for at least
several days [1,2]. We hypothesize that intensive insulin therapy
also prevents severe coagulation abnormalities, thereby contribu-
ting to less organ failure and better survival.

We studied a subgroup of long-stay critically ill patients with a
respiratory disease upon ICU admission, who had been enrolled in
a randomized controlled trial evaluating the impact of intensive
insulin therapy in medical ICU patients [2]. Plasma samples were
analyzed for a panel of coagulation markers (prothrombin time,
activated partial thromboplastin time, fibrinogen and D-dimer
levels) that were used to assign points towards the International
Society of Thrombosis and Haemostasis overt disseminate
intravascular coagulation (DIC) score. Circulating plasma
thrombin—antithrombin complexes and plasminogen inhibitor type
1 levels were also determined. As markers of inflammation, we
measured circulating serum levels of several cytokines and CRP.



Mortality of intensive insulin-treated patients was lower than of
conventionally treated patients for all classes of upon-admission
DIC score, except for those patients with a DIC score of 6 or
higher. There was no effect of insulin therapy on any of the
fibrinolytic, coagulation or inflammatory parameters tested. The
accuracy of the DIC score to predict mortality in this patient
sample was only moderate and comparable with that of CRP and
the SOFA score. Also, circulating plasminogen inhibitor type 1 or
thrombin—antithrombin complexes levels did not correlate well with
mortality or DIC score.

These findings indicate that the coagulation system did not play a
key role in mediating the survival benefit of intensive insulin therapy.
References

1. Van den Berghe G, et al.: N Engl J Med 2001, 345:1359-

1367.
2. Van den Berghe G, et al.: N Engl J Med 2006, 354:449-461.
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Variable adsorption of insulin at catheter materials used in
intensive care units: polyethylene vs polyurethane -
possible cause for hypoglycemia during intensive insulin
treatment?

S Ley, J Ammann, C Herder, M Hartmann, D Kindgen-Milles
University Hospital, Duesseldorf, Germany
Critical Care 2007, 11(Suppl 2):P127 (doi: 10.1186/cc5287)

Introduction Intensive insulin therapy reduces morbidity and
mortality in postoperative critical care; however, this treatment also
increases the risk of hypoglycemia. A possible cause for unstable
blood glucose (BG) levels could be a variable adsorption of insulin
at plastic material of infusion tubings. We evaluated in vitro and in
vivo the adsorption of insulin at standard tubing materials
(polyethylene (PE) and polyurethane (PU)) and the effects of this
adsorption process on blood glucose levels.

Methods (1) /n vitro, a standard perfusor syringe (Perfusor®;
BBraun, Germany) was filled with 50 IE normal insulin (Actrapid®;
NovoNordisk, Germany) dissolved in 50 ml saline 0.9%. The
syringe was connected to PE or PU tubings (BBraun) and, at an
infusion rate of 1 ml/hour, the insulin concentration in the syringe
and at the end of the tubings was measured at hourly intervals for
5 hours and again after 24 hours by the Bradford protein assay.
Insulin concentrations were compared using the Student t test.
(2) In a prospective, double-blinded, cross-over study, approved by
the ethics committee, 10 patients on the surgical ICU received
insulin via PE or PU tubing each for 24 hours in random sequence.
All blood BG values, total infused insulin solution volume, and
critical care scores were documented and statistically analysed by
the Wilcoxon test.

Results (1) The insulin concentration in all syringes was always
>97% of the estimated value. The initial concentrations of insulin at
the end of PE and PU tubings were lower than expected (23 * 4%
of anticipated concentration in the first 6 min). In PE, the
concentration rose to 37 * 2% and in PU to 78 * 4% after
24 hours (P < 0.0001). (2) In vivo the mean BG values did not
differ between PE and PU (PE 141 %x17mg/dl; PU
132 £ 23 mg/dl (not significant)). Severity of illness was not
different between the groups: TISS 37 = 5 (PE) vs 39 £ 5 (PU),
SAPS 43 + 13 (PE) vs 41 £ 15 (PU) on both days; neither were
catecholamine doses and 24-hour fluid balance. However,
significantly more insulin solution was infused in PE (66 = 18 ml/
24 hours) compared with PU (44 £ 15 ml/24 hours) (P= 0.0015).
Conclusion Infusion of insulin using PE and PU tubings leads to a
relevant adsorption of the drug in both materials. Adsorption to PE
is significantly higher compared with PU. Thus, a large variation of
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insulin application to the patient is possible if different tubing
materials are used. Furthermore, variability of adsorption, a
competitive adsorption with other drugs if insulin is not infused via
a single line as well as changes of effective insulin application
following routine change of tubings, may be one cause of
unexpected hypoglycemia that can be deleterious to the patient.

P128

Hyperglycemia upon onset of nosocomial bloodstream
infection adversely affects outcome in a mixed intensive
care unit population

D Vandijck, S Oeyen, F Buyle, B Claus, S Blot, J Decruyenaere
Ghent University Hospital, Ghent, Belgium
Critical Care 2007, 11(Suppl 2):P128 (doi: 10.1186/cc5288)

Introduction Hyperglycemia in critically ill patients is frequently
related to a hypermetabolic stress-response and has been
associated with increased morbidity and mortality. The aim of this
study was to assess the relationship between blood glucose levels
and clinical outcome in a mixed cohort of critically ill patients with a
nosocomial bloodstream infection (BSI).

Methods A retrospective observational cohort study was conduc-
ted including 130 adult patients with a microbiologically
documented BSI admitted over a 2-year period (2003—-2004) to
the ICU. Blood glucose levels were evaluated from 1 day prior to
onset of BSI (d-1) until 5 days after onset of BSI (d+5). The
contribution of hyperglycemia, divided into three subgroups
(>150 mg/dIl, >175 mg/dl, and =200 mg/dl, respectively), to in-
hospital mortality was estimated by logistic regression.

Results The mean age of the study population was 54.7 = 19.0
years. Inhospital mortality was 36.2%. Hyperglycemia (=175 mg/dl
and >200 mg/dl) was observed more often among the non-
survivors. Over the seven study days, no differences were found in
daily morning blood glucose levels between survivors (n = 83) and
nonsurvivors (n = 47) (all P> 0.05). Although in the nonsurvivors
the evolution of glycemia tended to be higher, this trend was not
statistically significant compared with the survivors. Multivariate
logistic regression revealed that age (P = 0.022), APACHE Il score
(P = 0.003), antibiotic resistance (P = 0.001), and hyperglycemia
(=200 mg/dl) upon onset of BSI (P = 0.001) were independently
associated with inhospital mortality, whereas appropriate anti-
microbial therapy <24 hours (P = 0.016) and previous history of
diabetes (P = 0.022) were associated with better outcome.
Conclusion Trends of blood glucose levels were higher among
nonsurvivors. Hyperglycemia (=200 mg/dl) upon onset of
nosocomial BSI adversely affects outcome in a heterogeneous ICU
population.

P129

System for automated discontinuous venous blood
withdrawal for glucose determination of patients in the
intensive care unit

R Schallerl, F Feichtner!, A Fercher!, L Schaupp?,

M Bodenlenz!, H Kéhlerl, J Plank2, A Wutte2, M Ellmerers3,
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7 Joanneum Research, Graz, Austria; 2Medical University Graz,
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Critical Care 2007, 11(Suppl 2):P129 (doi: 10.1186/cc5289)

Introduction Intensive insulin therapy to establish normoglycaemia
reduces mortality and morbidity in critically ill patients. Frequent
glucose monitoring is restricted in critically ill patients due to the
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high workload that has to be performed by the staff. Hence the
usage of an automated discontinuous venous blood sampling
system might be an alternative to improve the adjustment of the
insulin therapy. The primary aim of the study was to investigate
whether the glucose concentration in manually withdrawn blood
samples correlates with automated withdrawn blood samples.
Methods In a 12-hour trial, six volunteers were investigated (male/
female 5/1; age 28.2 + 2.2 years, BMI 22.5 + 1.3, nondiabetics).
A 75 g OGTT was performed to enable a better dynamic range of
the glucose values. Two venous cannulae were inserted into the
dorsal hands for reference measurement and for connection to the
automated blood sampling system. To reduce the volunteer's
health risk, pressure, air bubble sensor and flushing fluid monitor-
ing were integrated into the system. Blood samples were obtained
frequently in 15/30-minute intervals. Roche Microsamplers and the
OMNI S6 glucose analyser were used for determination of the
blood readings.

Results The automated blood sampling system performed its
operation in all volunteers over the whole trial period. The median
Pearson coefficient of correlation between manual and automated
withdrawn blood was 0.983 (0.862-0.995). Furthermore, the
results (173 data pairs) were analysed via the recently published
‘Insulin Titration Error Grid Analysis’ and 99.4% were suggesting
an acceptable treatment. The results of the traditional ‘Error Grid
Analysis’ showed that 96% of the data were in zone A and 4% in
zone B.

Conclusion The automated discontinuous blood withdrawing
system provides reproducible blood samples from peripheral
venous blood. In combination with a glucose sensor and an
algorithm it might be used in future as a closed loop system for
insulin and glucose infusion at the ICU.

P130

Evaluation of the clinical effectiveness of a computerised
decision-supported intensive insulin therapy regimen

R Shulman, N Shah, P Glynne, R Greene, SJ Finney
University College Hospital, London, UK
Critical Care 2007, 11(Suppl 2):P130 (doi: 10.1186/cc5290)

Introduction It has been proposed that intensive insulin therapy
(IIT) aiming for a blood glucose (BG) of 4.4-6.1 mmol/l reduces
mortality in critically ill patients when compared with conventional
insulin therapy (CIT) targeting BG at 10.0-11.1 mmol/I. Difficulties
with IIT include inadvertent hypoglycaemia and low efficacy at
achieving the target BG. We proposed that computerised decision
support may mitigate these problems.

Objective To comprehensively describe BG and outcome from
decision-supported IIT.

Methods A clinical information system at each bedspace guided
staff through the IIT algorithm. The time spent within glucose
ranges was calculated assuming a linear trend between
successive measurements.

Results Patient characteristics are shown in Table 1. The IIT group
had more frequent BG evaluation (7,007 over 8,944 patient-hours,

Table 1 (abstract P130)

IIT (n=50) CIT (n=50) P value
LOS, median (IQR) 7 (3-21) 6 (3-11) 0.05
Survivors 34 (64.2%) 24 (48.0%) 0.07
APACHE Il, mean 23.2 25.4 0.17
Medical 31 (62%) 35 (70%) 0.53
Surgical 19 (38%) 15 (30%) 0.53

0.78 tests/hour) than the CIT group (3,609 over 8,617 hours, 0.42
tests/hour). The median (interquartile range (IQR)) proportion of
time spent in the target range 4.4—6.1 mmol/l was similar in the IIT
and CIT groups (23.21% (15.4-29.8) vs 17.9% (9.8-29.3),
respectively; P = 0.17). Similarly, time spent with a BG between
6.2 and 7.99 mmol/l was no different for the two groups (48.5%
(IQR 36.9-59.3) for IIT and 43.9% (IQR 34.7-60.9), P=0.72). In
the IIT and CIT groups, five and six patients experienced a BG
below 2.2 mmol/l, respectively.

Discussion Computerised decision-support and more intensive
monitoring did not improve BG control or reduce the incidence of
hypoglycaemia.

P131

Glargine insulin: an alternative to regular insulin for
glycemic control in critically ill patients

M Bhattacharyya, SK Todi, A Majumdar
AMRI Hospitals, Kolkata, India
Critical Care 2007, 11(Suppl 2):P131 (doi: 10.1186/cc5291)

Introduction The objective of this study was to determine the
efficacy and safety of subcutaneous (s.c.) once-daily (OD) glargine
insulin, a long-acting insulin, in comparison with a s.c. regular
insulin, based on a protocolized sliding scale regimen for achieving
glycemic control in patients admitted to the ICU.

Methods One hundred patients admitted to the ICU with an
admission capillary blood glucose (CBG) >150 mg/dI (8.3 mmol/l)
were involved in this prospective, randomized study. Patients with
age <18 years, pregnancy, shock, requiring continuous intra-
venous insulin infusion, renal failure were excluded. Patients were
randomly assigned to receive either s.c. glargine insulin 10 U
(CBG < 9.9 mmol/l) or 18 U (CBG = 10.1 mmol/l) s.c. OD (Group
G, n=50), or s.c. regular insulin based on a 6-hourly sliding scale
(Group R, n =50). CBGs were recorded at 6-hour intervals up to
96 hours or until ICU discharge, whichever was earlier. The target
CBG in both groups was <150 mg/dl (8.3 mmol/l). Patients in
group G received rescue doses of regular insulin, as required.
Demographic characteristics, mean and median CBG, and
episodes of hypoglycemia were studied.

Results Demographic profiles were comparable between the two
groups. There was no significant difference in mean CBG in both
groups (Group G 152.1 mg/dl (8.4 mmol/l), Group R 149.9 mg/dl
(8.3 mmol/l), P = 0.66). Median CBGs were comparable at 6-
hourly time points in both the groups except at 0 and 6 hours in the
glargine arm (CBG at 0 and 6 hours, Group G 10.0 mmol/I and

Figure 1 (abstract P131)
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9.9 mmol/l, Group R 9.4 mmol/l and 8.3 mmol/l, P = 0.04 and
0.02, respectively) (Figure 1). There were three episodes of
hypoglycemia in Group G and one in Group R, which were
corrected.

Conclusion OD s.c. glargine insulin is a safe and effective
alternative to regular insulin for glycemic control in critically ill
patients.
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Investigation of insulin clearance in severely acutely ill
patients with glucose intolerance evaluated by means of
bedside-type artificial pancreas

M Hoshino', Y Haraguchi?, | Mizushima'

"Tokyo Police Hospital, Tokyo, Japan; 2National Hospital
Organization Disaster Medical Center, Tokyo, Japan

Critical Care 2007, 11(Suppl 2):P132 (doi: 10.1186/cc5292)

Background and purpose Glucose intolerance in acutely ill
patients is one of the risk factors of their morbidity and mortality,
and glucose control with insulin therapy improves the outcome.
We investigated relationships among insulin clearance (IC), which
is considered to be one of the factors related to effectiveness of
insulin therapy, and glucose tolerance, glucose intolerance, and
severity of the diseases, in order to clarify the significance of IC on
the severity of the diseases including glucose intolerance and on
the therapies.

Materials and methods Twenty-three ICU patients with glucose
intolerance in whom strict blood glucose control was performed by
means of a bedside-type artificial pancreas (NIKKISO Corp.,
Japan) were investigated. The diabetics were excluded. The items
investigated were IC (ml/kg/min) measured by the glucose clamp
method, daily mean blood glucose level as a parameter of glucose
intolerance (BGm, mg/dl), proportion of septic patients (%), SOFA
score and mortality (%) as indicators of the severity of the
diseases, and blood concentration of free fatty acid (FFA) and
stress hormones (glucagon, growth hormone, cortisol, adrenalin,
noradrenalin) as factors that might affect glucose intolerance. The
method of investigation involved patients being classified into four
groups according to IC, and those groups were compared with
each other; low IC group (group L: IC <9, n = 2), normal IC group
(group N: 9 <IC < 15, n = 13), high IC group (group H: 15 <IC,
n=28), and severely high IC group (group S: 19 < IC, n = 5)
(group S was a subgroup of group H).

Results (1) FFA values were low or normal in all groups. (2) There
were no significant differences in stress hormones among group N,
group H, and group S. Those hormones in group L were
significantly higher than, or had a tendency to be higher than, those
in group N, group H, and group S. (3) The mean values of BGm in
the groups had a tendency to be higher in the order of group S
(179 £ 30), group H (172 £ 25), group N (162 % 26), and group L
(158 £ 8). (4) The severities of the diseases (sepsis (%)/SOFA
score/mortality (%)) in the groups were significantly higher in the
order group L (100%/20.0 £1.4/100%), group S (100%/
9.6 + 7.0/40%), group H (88%/7.0 = 6.5/25%), and group N
(54%/5.8 * 5.2/15%).

Interpretation and conclusions The increase of IC was related to
glucose intolerance. IC increased and glucose intolerance became
severe as the severity of the diseases progressed. In the most
severe state, or in a near-terminal state, however, |IC decreased
and glucose intolerance improved, although stress hormones
increased significantly. Therapies focused on the improvement of
IC were considered important in acutely ill severe patients with
glucose intolerance as well as blood glucose control by insulin
therapy.

Available online http://ccforum.com/supplements/11/S2
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Diurnal and other variations in blood glucose in intensive
care unit patients receiving insulin infusions

S Smith, K Oveson, W Strauss, A Ahmann, D Hagg
OHSU, Portland, OR, USA
Critical Care 2007, 11(Suppl 2):P133 (doi: 10.1186/cc5293)

Introduction Treatment of hyperglycemia in ICU patients using an
insulin infusion protocol was shown by van den Berghe and
colleagues to reduce mortality and morbidity in ICU patients.
Consequently, many healthcare bodies proposed guidelines for the
control of hyperglycemia in the ICU. However, the patchy evidence
underpinning these guidelines and a high rate of complications
lead to controversy about the optimal glucose target range.
Studies showing insulin infusions are effective have reported
average glucose values at single time points. However, single time
points are difficult to interpret as they do not provide information
about the proportion of glucose measurements that need to be in
range for benefit. We hypothesized that blood glucose variance
was greater if all glucose measurements were considered and
asked whether there was a diurnal pattern that accounted for some
of the variance.

Methods Prospective collection of all glucose measurements for
ICU patients receiving an insulin infusion protocol between 20 May
2006 and 6 August 2006 in 64 ICU beds at a teaching hospital.
We report glucose values from all ICU patients, 28 hours after
infusion initiation.

Results We compared the 6:00 a.m. glucose value with those
collected at all other times in 149 consecutive patients. The
6:00 a.m. values were lower than the remaining values (mean *
SD: 112 + 30 mg/dl (n =477) vs 119 + 35 mg/dl (n = 10,364);
P<0.0001) and as hypothesized had a smaller variance by F test
(P<0.0001). Inspection of the time-averaged data (£SE) revealed
a diurnal variation in the blood glucose with peaks occurring at
11:00 a.m. and 10:00 p.m. (Figure 1). This diurnal pattern may
account for some of the observed variation in insulin requirements
and contribute to episodes of hypoglycemia in the critically ill.
Conclusion Glucose variance is increased if all time values are
considered rather than a single time point and there is a diurnal
pattern to glucose in ICU patients receiving insulin. Consideration
of this diurnal variation when treating hyperglycemia in the ICU may
avoid hypoglycemia and so facilitate better glucose control with
insulin infusions.

Figure 1 (abstract P133)
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Severe hypoglycaemia during intensive insulin therapy: a
rare event in critically ill patients

M Kaukonen, M Rantala, V Pettila, M Hynninen
Helsinki University Hospital, Helsinki, Finland
Critical Care 2007, 11(Suppl 2):P134 (doi: 10.1186/cc5294)

Introduction Tight glycemic control reduces mortality in surgical
intensive care patients and in long-term medical intensive care
patients. The incidence of severe hypoglycaemia (glucose
<2.2 mmol/l) in the intensive treatment group has been 3.1-5.1%.
Recently, a large study on intensive insulin therapy was
prematurely discontinued due to safety issues. The incidence of
hypoglycaemia was 9.8% in intensive treatment group and the
mortality among patients experiencing hypoglycaemia was 18.6%.
As the safety of intensive insulin therapy has been questioned, we
screened all patients during a 17-month period to see the
incidence of hypoglycaemia and its effects on the prognosis of the
patients.

Methods A retrospective study was performed in two ICUs, one
eight-bed general ICU and one 10-bed surgical ICU. All patients
treated between 7 February 2005 and 30 June 2006 were
included in the study. A nurse-driven intensive insulin protocol with
a target blood glucose level of 4—6.1 mmol/l had been introduced
in 2004. All blood glucose measurements performed during the
ICU treatment were analysed. The patients were divided into two
groups according to the lowest detected blood glucose value
(<2.2 or =2.3 mmol/l).

Results A total of 1,024 patients (1,124 treatment periods) were
included in the study. Thirty patients were excluded due to
incompleteness of the data. During the study period 61,203 blood
glucose measurements were performed, 1,578 (2.6%) of which
were below the target value of 4 mmol/l. Severe hypoglycaemia
(£2.2 mmol/l) occurred in 25 patients (36 measurements). The
incidence was 0.059% of the measurements and 2.3% of the
patients. The median age, sex, APACHE Il score, SAPS Il or
diagnosis category did not differ between the groups. The median
(IQR) ICU and hospital length of stay was 4.3 (1.8-10.6) and 18
(8.5—-39.5) days in patients with lowest blood glucose <2.2, and
2.7 (1.2-5.7) and 13 (7-23) days in patients with lowest blood
glucose >2.3 (P = 0.058 and P = 0.077, respectively). The
hospital mortalities were 25% and 15%, respectively; the
difference was not statistically significant.

Conclusions Severe hypoglycaemia during intensive insulin
therapy is rare in protocol-driven ICU treatment compared with
previous clinical trials. When present, hypoglycaemia may have an
impact on the outcome of the patients
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Intensive insulin therapy and indications for intensive care
admission

A Sanusi', | Welters2, A Shenkin2, P Turner3, B Perry?
"University of Ibadan, Ibadan, Nigeria; 2University of Liverpool, UK;
3The Royal Liverpool Hospital, Liverpool, UK

Critical Care 2007, 11(Suppl 2):P135 (doi: 10.1186/cc5295)

Introduction Insulin resistance and hyperglycemia are common in
critically ill patients, and are associated with higher morbidity and
mortality in these patients if not controlled. Intensive insulin therapy
has been shown to reduce morbidity and mortality. It is not clear,
however, whether the patients’ indication for admission into the
ICU is related to the time to achieve glycaemic control or the total
dose of insulin required. This study was designed to audit the

efficacy of an intensive insulin therapy protocol in achieving
glycaemic control in patients presenting with different conditions.
Methods A prospective observational study was performed over
8 weeks on patients admitted to an adult ICU who received
nutrition support for up to 48 hours. Intensive insulin therapy was
administered to those patients who developed hyperglycemia. The
demographics, blood glucose and insulin doses were documented.
Haemoglobin, white cell count, neutrophil count, antioxidants, CRP
and prealbumin were measured. Outcome measures were the
mean and total insulin dose and the time to achieve glycaemic
control.

Results Forty patients, 22 (55%) males and 18 (45%) females,
who received nutritional support for 48 hours or more were
studied. The mean (SD) age was 59.4 (14.7) years. Enteral feeding
was given in 32 (80%) and parenteral feeding in 14 (35%)
patients, while six (15%) patients received both enteral and
parenteral feeding. The mean (SD) energy in 48 hours was 3,307.4
(527.0) kcal, mean (SD) insulin was 1.37 (1.23) IU, mean (SD)
blood glucose was 7.76 (0.9) mmol/dl and total insulin to achieve
glycaemic control was 65.51 (58.6) IU. The time taken (SD) to
achieve glycaemic control was 15.16 (12.65) hours. As expected,
there was a relationship between the total insulin dose and the
time to achieve three consecutive glycaemic controls (r = —0.43,
P= 0.023). Also, between the total insulin dose and mean blood
glucose r = 0.508, P = 0.001. There was no significant relation-
ship between the total insulin dose and indication for ICU
admission, and the total insulin dose and body mass index.
Conclusion Findings from this study showed that the indication for
admission did not affect either the total dose of insulin required to
achieve glycaemic control or the time it takes to achieve three
consecutive glycaemic controls.

P136

Implementation of glycemic control — problems and
solutions

E Halbeck, U Jaschinski, A Scherer, A Aulmann,

M Lichtwarck-Aschoff, H Forst

Klinikum Augsburg, Germany

Critical Care 2007, 11(Suppl 2):P136 (doi: 10.1186/cc5296)

Introduction Glycaemic control is another example of protocol-
driven therapy in intensive care medicine to improve outcome in
critically ill patients. While the advantage of this approach seems to
be obvious, little is known about the problems of implementing such
a protocol. The intention of this study was to evaluate problems of
implementation and to develop strategies to overcome them.
Setting A 16-bed surgical ICU of a university teaching hospital
with 50 critical care nurses, about 30% in part-time employment.
Method Over a 7-month period all patients staying longer than 48
hours in the ICU with hyperglycaemia (>150 mg%) on three
consecutive measurements were included in the study. These
patients were treated according to a protocol at the discretion of
the attending nurse. On daily rounds and every 4-5 weeks
supervision was performed, and the protocol was modified three
times during this period according to staff comments. Further on,
medical as well as nonmedical problems of implementation were
analysed and discussed. Attitudes and perceived impeding
aspects of the implementation process were recorded by means of
a questionnaire.

Results Since insulin sensitivity showed enormous variability,
glycaemic control required a high nursing effort. Impeding aspects
to titrate blood glucose into the target range were the absence of a
nutritional protocol (high carbohydrate intake, despite inflam-
mation/infection leading to hyperglycaemia that was difficult to



control) and fear of hypoglycaemia (<60 mg%) leading to low-dose
insulin with consecutive hyperglycaemia. Lack of communication
(and therefore a loss of information) between critical care nurses
and the intensivists and poor acceptance from physicians to leave
this field of intensive care medicine to the nurses were additional
factors that slowed the implementation process.

Conclusion Implementation of protocol-driven medicine requires a
high quality of information flow. The lack of linearity between blood
glucose and insulin dose (variability of insulin sensitivity) required a
sometimes intuitive (experienced) decision to titrate the insulin
dose. The conflict of physicians with this new role of critical care
nurses might be due to the lack of understanding of the evolution
of the nursing profession.

P137

Computer-advised insulin infusion in critically ill patients —
a randomized controlled trial

J Cordingley', N Dormand?, S Squire!, M Wilinska2, L Chassin2,
R Hovorka?, C Morgan'

"Royal Brompton Hospital, London, UK; 2University of Cambridge, UK
Critical Care 2007, 11(Suppl 2):P137 (doi: 10.1186/cc5297)

Introduction Tight blood glucose (BG) control has been shown to

decrease morbidity and mortality in patients in the surgical ICU [1]

but is difficult to achieve using standard insulin infusion protocols.

We previously evaluated a software model predictive control

(MPC) insulin administration algorithm in postcardiac surgery

patients [2]. This study investigated the use of an enhanced MPC

algorithm (eMPC) in more severely ill patients over 72 hours.

Methods Fourteen (seven male) critically ill ventilated medical and

surgical patients, mean age 65 years, with an arterial BG

> 6.7 mmol/l within 24 hours of ICU admission (RBH) or already
receiving insulin infusion, and expected to require mechanical
ventilation for more than 72 hours, were treated either with BG
control by the standard ICU insulin intravenous infusion protocol

[2] or eMPC-advised insulin infusion (n = 6) for 72 hours. The

eMPC algorithm, installed on a bedside computer, requires input of

current insulin requirements, bodyweight, carbohydrate intake and

BG concentration. The algorithm advises the time to next BG

sample (up to 4 hours) and the insulin infusion rate, targeted to

maintain BG at 4.4-6.1 mmol/l. Patients in the eMPC group had

BG measured hourly (for safety) but values were only entered if

requested by the algorithm.

Results The mean (SD) glucose concentration was significantly

lower in the eMPC group (6.0 (0.34) vs 7.1 (0.54) mmol/l,

P<0.001). The mean insulin infusion rate was not significantly

different (4.1 (2.7) vs 3.1 (1.8) IU/hour, eMPC vs standard care).

BG sampling occurred more frequently in the eMPC group, with a

mean of every 1.1 vs 1.9 hours (P < 0.05). No patients in either

group had any BG measurements <2.2 mmol/I.

Conclusion The eMPC algorithm was effective in maintaining tight

BG control in this more severely ill patient group without any

episodes of hypoglycaemia (BG < 2.2 mmol/l), but required more

frequent BG measurement.
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Introduction Tight glycaemic control (TGC) in critically ill patients
significantly improves clinical outcome. Even with increased
workload for ICU nursing staff, targets for TGC are often not
achieved. The aim of the present study was to evaluate in clinical
practice a model predictive control algorithm (MPC) using time-
variant sampling, which will be used in a fully automated insulin
titration system (CLINICIP system).

Methods This was an open randomized controlled clinical study.
Fifty mechanically ventilated medical ICU patients were included
for a study period of 72 hours. Patients were randomized either to
a control group, treated by an insulin algorithm as routinely used in
the ICU, or to the MPC group, using a laptop-based fully
automated MPC algorithm. The target range for blood glucose
(BG) was 4.4-6.1 mM for both groups. Efficacy was assessed by
calculating the median BG, hyperglycaemic index (HGI) and BG
sampling interval. Safety was assessed by the number of
hypoglycaemic BG measurements < 2.2 mM.

Results Patients were included for 72 (69-73) hours (median
(IQR)) in the control group and 71 (70-73) hours in the MPC
group. The median BG and HGI were significantly lower in MPC vs
control patients (see Table 1). A single BG measurement
<2.2mM was detected in the MPC group vs O in the control
group. The sampling frequency was significantly higher in the MPC

group.

Table 1 (abstract P138)

MPC group (n = 25) Control group (n = 25) P
BG (mM) 5.9 (5.5-6.3) 7.4 (6.9-8.6) <0.001
HGI (mM) 0.37 (0.17-0.91) 1.56 (1.06-2.45) <0.001
Interval (min) 105 (94-139) 173 (160-194) <0.001

Data presented as the median (IQR).

Conclusion The use of MPC improved BG and the HGI. This
improvement was accompanied by an increased sampling
frequency. MPC with time-variant sampling is a reliable tool for the
implementation of TGC in patients in the medical ICU.

P139
The effect of tighter glucose control on outcome
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Critical Care 2007, 11(Suppl 2):P139 (doi: 10.1186/cc5299)

Introduction Evidence is accumulating that tight glucose control
improves outcome in critically ill patients. This study was
performed to evaluate the effect of lower blood glucose levels in
critically ill patients on outcome.

Patients and methods The unit is a 10-bed closed-format
medical-surgical ICU in a general hospital. Starting in 2003 insulin
was prescribed to ICU patients using several nurse-driven
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computerised protocols, each subsequent protocol aiming for
lower glucose levels. From February 2004 until May 2005 protocol
1 was used, aiming for glucose between 5.0 and 9.0 mmol/l; from
July 2005 until December 2005 protocol 2 was used, aiming for
glucose between 4.5 and 7.5 mmol/l. Serum glucose was
measured at 6:00 a.m. in all patients from blood derived from
arterial lines or venous puncture. The rest of the day blood glucose
was measured either using the Glucotouch (protocol 1) or the
AccuCheck (protocol 2) devices. To eliminate differences due to
these different methods of measurement, only the 6:00 a.m.
glucose measurements done by the central laboratory were
studied here. Data were derived from ICU and laboratory
databases.

Results See Table 1. The median morning glucose was reduced
from 7.5 mmol/l with protocol 1 to 6.8 mmol/l with protocol 2,
resulting in small but nonsignificant improvement in outcome.
Subgroup analysis focusing on medical or surgical patients or on
patients with specific length of stay in the ICU also revealed
nonsignificant differences in outcome.

Table 1 (abstract P139)

Protocol 1 Protocol 2 P
Number of patients 601 413
Number of morning 1,558 1,378
glucose measurements
Morning glucose 8.23/7.5 7.48/6.8 <0.001
(mean/median)
APACHE Il score at ICU 13.6/12 13.9/12 Not significant
admission (mean/median)
Age (years, mean/median) 66.4/70.3 67.1/70.6 Not significant
ICU mortality all patients (%) 10.6 9.0 Not significant
Hospital mortality all 17.6 15.0 Not significant
patients (%)
Mean ICU length of stay 3.04/1.1 2.47/11 Not significant
(days, mean/median)
Mean hospital length of 17.00/10.0 13.62/9.1 Not significant

stay (days, mean/median)

Conclusions A small but significant decrease in serum glucose
probably results in a small but statistically nonsignificant decrease
in mortality and length of stay.

P140

Reliability of arterial, capillary and venous point-of-care
glucose measurements in the intensive care unit setting:
evaluation of two glucometers

A Pereira, A Cavalcanti, T Correa, F Almeida, E Figueiredo, E Silva
Hospital Israelita Albert Einstein, Sdo Paulo, Brazil
Critical Care 2007, 11(Suppl 2):P140 (doi: 10.1186/cc5300)

Introduction Increased risk of hypoglycemia is the major drawback
of strict glycemic control, which has been extensively used in
critically ill patients. Fast and precise glucose measurements are
therefore mandatory. Our aim was to evaluate the accuracy of two
methods of bedside point-of-care testing for glucose measure-
ments using arterial, capillary and venous blood samples in ICU
patients.

Methods A cross-sectional study with prospective data collection
included 86 patients admitted to a 40-bed clinical-surgical ICU of
a tertiary care hospital. Results from two different methods of
glucose measurement were compared with central laboratory

Figure 1 (abstract P140)

Arterial central lab minus: Mean difference — 95% limits of
mg/dl agreement — mg/dl
Arterial Precision PCx -17.8 500,142
Arterial AccuChek 6.7 353,220
Fingerstick AccuChek -64 -44.1,312
Venous AccuChek 82 -56.4,41.0

arterial blood measurements: Accu-chek Advantage® (Roche)
arterial, venous and capillary samples; and Precision PCx®
(Abbott) arterial samples. All samples were collected simul-
taneously. Agreement between measurements was tested with the
Bland—Altman method.

Results Comparisons between pairs of measurements are shown
in Figure 1.

Conclusions The two glucose meters evaluated might not be
sufficiently reliable to be used in the ICU setting, especially for
patients under strict blood glucose control. Moreover, there are
marked differences between the equipment and a decrease in
precision if capillary or venous samples are used.
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Implementing tight glycaemic control: performance of
bedside glucometers
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Critical Care 2007, 11(Suppl 2):P141 (doi: 10.1186/cc5301)

Introduction Implementing tight glycaemic control (TGC) in the
ICU requires accurate blood glucose (BG) monitoring. We
evaluated the performance of two bedside glucometers (GM) in
ICU patients.

Methods Four hundred and fifty-two arterial blood samples were
prospectively analysed in 37 adult ICU patients subjected to TGC.
Arterial BG was simultaneously determined using a reference test
(ABL®) and two GM (Accu-Chek® and HemoCue®). Data were

Figure 1 (abstract P141)
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Figure 2 (abstract P141)
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analysed using linear regression and the Bland—-Altman (BA)
method.

Results Correlation between the reference method and both GM
in the overall BG range was reasonable, but not perfect (r2 > 0.93).
This was further underlined by BA analysis (Figures 1 and 2),
showing a bias to overestimate BG with GM. In the TGC range
(80—110 mg/dl) correlation was low for both GM (r2 < 0.66). This
was confirmed by BA analysis, demonstrating broad limits of
agreement: +14.2 and —26.6 mg/dI for Accu-Chek® and +5.5 and
-31.1 mg/dI for HemoCue®.

Conclusions The accuracy of the tested GM in our ICU patients
was insufficient for safe clinical practice. Therefore, to avoid
potentially harmful hypoglycaemia, caution is warranted when TGC
is implemented exclusively based on BG results obtained by GM.

P142

Comparison of accuracy of glucose-oxidase-based and
glucose-dehydrogenase-based point-of-care glucometers

A Roman, A Janier-Dubry, C Hanicq, P Flament, F Vertongen,
E Stevens
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Critical Care 2007, 11(Suppl 2):P142 (doi: 10.1186/cc5302)

Introduction Bedside capillary or arterial blood glucose monitoring
is mandatory for ICU patients under tight glycemic control. Point-
of-care methods are based on glucose-oxidase (GO) or glucose-
dehydrogenase (GD) enzymatic methods whereas the laboratory
reference method is hexokinase for measuring the plasma glucose
levels.

Methods In this prospective observational study, blood glucose
was simultaneously measured on the Glucocard Arkray (GO,
capillary), on the Accu-chek Inform Roche (GD, capillary and

Table 1 (abstract P142)
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arterial) and on the Rapid-Lab 1265 Bayer (GO, arterial), and each
value was compared with the reference laboratory result.

Results A total of 262 matched analyses were done in 60 patients.
Biases are defined as the glucose laboratory value minus point-of-
care value. The bias, 95% limits of agreement, and numbers of
observed discrepancy (d) paired results >20% and >10% are
reported in Table 1.

Conclusions GO methods underestimate while GD methods
overestimate all blood glucose levels as compared with plasma
glucose levels measured by the reference method of hexokinase.
Capillary methods have wider 95% limits of agreement than
measures carried out on arterial blood.

P143

Continuous glucose monitoring for intensive care patients
using whole blood microdialysis

F Feichtnerl, R Schaller!, A Fercher!, L Schaupp', J Plank?2,
A Wutte2, M Ellmerer2, T Pieber?

T Joanneum Research GmbH, Graz, Austria; 2Medical University
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Critical Care 2007, 11(Suppl 2):P143 (doi: 10.1186/cc5303)

Introduction The objective of this study was to investigate whether
continuous glucose monitoring for intensive care patients could be
implemented using blood microdialysis (MD) as tight glycaemic
control reduces mortality and morbidity of critically ill patients.
Currently investigated is whether the subcutaneous tissue is an
adequate and representative site for glucose monitoring. We have
designed and tested a novel system that allows continuous
measurement of glucose concentration in whole blood based on MD.
Methods Na-heparin is pumped to the tip of a double lumen
catheter and the blood—heparin mixture is withdrawn continuously
at a mixing ratio of 1:1 at a flow of 4 ml/hour. The blood—heparin
mixture is microdialysed in a planar flow-through MD unit and is
discarded thereafter. The dialysate is collected and analysed for
glucose concentration via Beckman analysis and referred to
venous blood samples taken from the reference arm. Eight healthy
volunteers underwent a 12-hour investigation including an OGTT.
Gilucose readings from dialysate and venous blood were obtained
in a 15-30 minute interval.

Results All eight subjects successfully completed the 12-hour trial.
The coefficient of correlation between continuously withdrawn
microdialysed blood and venously taken reference blood samples
was r = 0.9834 (0.9753-0.9958). The Clark Error Grid Analysis
(EGA) revealed that 99.5% of all data pairs are in the A range (220
of 221). Applying the novel Insulin Titration EGA yielded in 100%
of data pairs the ‘acceptable treatment’ area.

Conclusions Blood MD based on continuous blood withdrawal
and extracorporeal MD is a promising approach to obtain dialysate
reliably, safely and continuously for long-term determination of
blood glucose concentration with online sensors. The correlation
between glucose concentration of dialysate and reference venous
blood samples is excellent. The patency of the double lumen
catheter in the current form could be improved by introducing

Number of Bias Agreement Number >20% Number >10%
Point-of care method comparisons (mg/dl) (mg/dl) d (%) d (%)
Glucocard, GO capillary 262 +8.5 +36 32 (12) 103 (39)
Accu-chek, GD capillary 262 -6.3 +37 40 (15) 123 (45)
Rapid-Lab, GO arterial 262 +5.3 +11 (0) 21 (8)
Accu-chek, GD arterial 234 -7.9 +17 17 (7) 67 (29)
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adequate flushing sequences or by using it with central lines.
Further long-term studies are necessary to test the system together
with online sensors.

P144

Subcutaneous glucose monitoring in patients with severe
sepsis

JK Mader', S Korsatko', D Ikeoka', J Plank', M Bodenlenz2,
M Suppan?, F Sinner2, KH Smolle!, TR Pieber!, M Elimerer’
"Medical University Graz, Austria; 2Joanneum Research GmbH,
Graz, Austria

Critical Care 2007, 11(Suppl 2):P144 (doi: 10.1186/cc5304)

Introduction Tight glycemic control (TGC) to improve mortality and
morbidity in ICU patients requires frequent blood glucose
measurements and thus increases the workload for medical staff.
TGC could be simplified by subcutaneous glucose monitoring as
suggested for diabetes care. Due to altered tissue perfusion as
often seen in critically ill patients, it remains unclear whether
subcutaneous adipose tissue (SAT) is a reliable measurement site.
In this study we evaluated clinically whether SAT can be used as
safe, alternative site to establish TGC in patients with severe sepsis.
Methods For 26 hours, arterial blood and SAT microdialysis
samples were taken from 10 patients with severe sepsis. Hourly
SAT glucose concentrations were calibrated to arterial blood
glucose (Bg) by one-point calibration either 1 hour (BgSAT1h) or
6 hours (BgSAT6h) after catheter insertion. The relation between
Bg and calibrated SAT glucose readings was clinically evaluated
applying a well-established insulin titration error grid analysis.
Results Arterial and SAT glucose readings were comparable (Bg:
143 (122-167) mg/dl; BgSAT1h: 147 (130-177) mg/dl; BgSAT6h:
146 (117-181) mg/dl; median (IQR)). Relative differences
between Bg vs BgSAT1h and BgSAT6h indicated -2 (-193 to
30)% and -4 (42 to 25)%; median (5th and 95th percentiles)),
respectively. Clinical evaluation of the data indicated that 86%
(BgSAT1h) and 95% (BgSAT6h) of the glucose readings from SAT
would allow correct treatment according to an insulin-titration
guideline. Fourteen percent of the data for BgSAT1h and 5% of the
data for BgSAT6h would cause a violation of the guideline and thus
unwanted glucose excursions and a possible risk for the patient.
Conclusions Clinical evaluation of subcutaneous glucose
monitoring to establish TGC indicated that only 86% of the
readings would allow acceptable treatment according to a titration
guideline. Although this result could be substantially improved by
introducing a 6-hour stabilisation period for the trauma caused by
catheter insertion, the clinical applicability of subcutaneous
glucose monitoring for patients with sepsis has to be considered
with care.

Acknowledgement Funded by the European Commission as part
of CLINICIP FP6 IST 506965.
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Introduction Early adequate nutritional support (NS) in critically ill
patients can improve clinical outcome [1]. Although enteral
nutrition is considered the best method, it carries a risk for
developing ventilator-associated pneumonia, particularly if patients
are nursed horizontally [1]. The aim of this prospective audit is to

assess the compliance of nutritional practise in our ICU with some
aspects of recommendations of Canadian Clinical Guidelines.
Method Demographic data, head elevation (HE) from the
horizontal position, daily nitrogen and calorie intake were recorded.
Daily recommended calorie requirements were calculated
according to body weights on admission. The nasogastric tube
size and the gastric residual volume threshold (GRVT) before
abandoning enteral feeds were also recorded.

Results During 2 months 55 patients (male 47%, female 53%)
were admitted, including 47 (85%) emergency admissions. Thirty-
three (60%) patients stayed in the unit for >48 hours with an
average stay of 7.1 days. Thirty-two (58%) patients received NS,
and 26 (819%) of these were within 48 hours of admission. Enteral
and parenteral routes were used in 26 (81%) and six (18%)
patients, respectively. In five (15%) patients both methods were
used during the change of route of administration. The daily calorie
intake expressed as a percentage of the recommended intake is
presented in Table 1. HE was more than 300 in 70% of the 570
measurements. Blood sugar was between 6.3 and 6.9 mmol/l.
Gastro Prokinetics was used in 80%. There was no feeding
protocol in the unit and low GRVTs were used before
abandonment of the enteral regime.

Table 1 (abstract P145)

Total days (%)  Calories (%)  Nitrogen (%)
Nasogastric feeds 155 (71.5) 80.21 63.5
Total parenteral nutrition 48 (22.22) 151.52 118.1
Nasogastric feeds + 13 (6.06) 158.01 126.9

total parenteral nutrition

Conclusion We found that there was overfeeding in the parenteral

and combined routes. HE was satisfactory in 70% and more

patients could receive enteral feeds if a high GRVT was used.

Small-bore tubes are easy to implement and were not practised.
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Introduction Gastroparesis in critically ill ventilated patients is
relieved by prokinetics. The best prokinetic combination is not
known and may be identified by BreathlD measurement of gastric
emptying (GE).

Methods A prospective crossover study in stable ventilated ICU
patients without upper gastrointestinal pathology. GE measure-
ment: 4-hours expiratory '3CO, recording following intragastric
administration of C'3 sodium acetate in 100 ml Osmolite. Baseline
measurement (BM) and following 24 hours i.v. therapy with:
metoclopramide (10 mg every 6 hours), metoclopramide with
continuous erythromycin (10 mg/hour), continuous erythromycin
and bolus erythromycin (200 mg every 12 hours) were done in
each patient. The BM and drug administration order was altered in
a subgroup of patients. GE was assessed by calculating the



Figure 1 (abstract P146)
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Table 1 (abstract P146)
Metoclopramide 13.7%
Metoclopramide + erythromycin continuous 50.5%
Erythromycin continuous 33.3%
Erythromycin x 2 38.7%
Best individual 85.2%

percentage dose recovered (PDR), a measure of delta over
baseline reflecting the rate of substrate metabolized. The '3CO,
measurements and calculations were done by our BreathlD
Computerized system (BreathlD Ltd, Jerusalem, lIsrael) with its
sensor attached to the expiratory ventilator tubing.

Results Thirty-one patients were included. Figure 1 shows the
PDR of all patients under the different prokinetic drugs. Table 1
presents the average percentage of GE improvement over BM with
different therapies, and the average improvement of individuals’
best combination. Comparing 20 patients, BM first, with 11 at
different timings, revealed no difference of baseline or best
combination (P= 0.1, P= 0.2, respectively).

Conclusions In this population: 1. Metoclopramide is poor in
improving GE. 2. The combination of metoclopramide and continuous
erythromycin is the most effective. 3. The BreathID is a convenient
and novel way to monitor GE in order to study and individually tailor
the most effective (up to 85% over BM) prokinetic combination.
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Introduction For critically ill patients unable to eat, enteral tube
feeding (ETF) is the preferred mode of feeding. The study aimed to
investigate the amount of enteral feed obtained by patients on ICU
in a busy London Teaching Hospital, the efficiency of initiation of
feeding, and possible reasons for the failure of the above.
Methods A prospective observational study was carried out over
1 month on patients admitted to a general and cardiothoracic ICU,
who received ETF. Baseline data including age, reason for
admission and illness severity score (SOFA) were documented.
Length of time from admission to start of feeding was noted, and
the volume of feed delivered to patients was recorded. The
quantity of calories delivered to the patient was compared with the
patient’s ideal nutritional requirement (determined by the ICU ETF
protocol). Feeding interruptions were also recorded.

Available online http://ccforum.com/supplements/11/S2

Results Fifty-two patients receiving ETF were observed for a total
of 7,349 hours: 67.3% of patients were surgical and 32.7%
medical. Patients received a median of 75% of their ideal calorific
requirement. Feeding was started a median of 15 hours after
admission, and a median of 5% of feeding time was interrupted
after ETF had been started. Reasons for interruption included high
gastric aspirates, starvation for procedures and displacement/
blockage of feeding tube. The time to start ETF was significantly
different according to admission categories (P = 0.033), with
abdominal and cardiothoracic surgical patients having the greatest
delays. Abdominal surgical patients also had a higher proportion of
feeding interruptions due to high gastric aspirates and starvation
for procedures. The SOFA score on day 1 significantly correlated
with the time taken to start feeding (P = 0.008), length of total
feeding interruption (P = 0.012), length of feeding interruption due
to high gastric aspirates (P=0.043), and length of feeding
interruption due to starvation for procedures (P = 0.026).
Conclusion The majority of patients received a high proportion of
their ideal calorific requirement and began feeding within 24 hours.
The data indicate that patients having had abdominal surgery or
the sickest patients may be may be more likely to experience
delays in initiation and interruptions to feeding.
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Proton pump inhibitors and the incidence of Clostridium
difficile on the intensive care unit
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Introduction Clostridium difficile associated disease (CDAD) is
recognized as a major cause of morbidity and mortality among
patients in hospital. There have been reported associations
between the use of proton pump inhibitors (PPls) and CDAD in
community and hospital settings [1,2]. The aim of this study was to
investigate the effect of introducing PPl prophylaxis in critically ill
patients on the incidence of CDAD.

Methods Retrospective analysis of microbiology results of patients
admitted to general and neurotrauma ICUs between February
2002 and September 2006. Prior to March 2004 the general ITU
used PPIs for all patients as gastric acid prophylaxis, and the
neurotrauma ITU used PPIs for only patients at high risk of Gl
ulceration. Following instigation of ventilator care bundles in March
2004 both units gave PPIs to all ventilated patients. The incidence
of C. difficile toxin-positive samples and the number of doses of
PPI used each month were compared for before and after this time
period. The use of antibiotics was also compared between the two
units over the time period to exclude this as a confounding variable.
Results We identified 92 C. difficile-positive faecal samples
during the 57-month period from February 2002 to September
2006. This averaged 1.61 cases per month. The general ITU
(ITU2) presented 49 cases (53.2%), and the neurotrauma ITU
(ITU3) 43 cases (46.8%). In February 2002, PPl usage was
infrequent in the ITU3, but more common in [TU2. The C. difficile
rates were also higher in ITU2 than in ITU3. PPl usage increased in
ITU3 until, on the instigation of the ventilator care bundle, PPls
were used for all patients from March 2004. Our preliminary data
demonstrate an increase in C. difficile rates in ITU3, to meet the
rates of ITU2, at the same time as PPl usage was increased (Figure 1).
The ITUs back onto each other and share the same medical and
nursing staff. Antibiotic usage was similar across both units with
regards to cephalosporins, meropenem and pipracillin/tazobactam.
Conclusion C. difficile rates have remained relatively stable on the
general ITU (ITU2) but showed a significant increase on the
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Figure 1 (abstract P148)

PPl use and Clostridium difficile incidence

™ A e

7 m 1200
AV AN
L X [ \ /R
1. [N N[/

: [—=—ITU3 PP
800§ |-a—mu2ppl

——Positive T2
——Positive ITU3

: \ \/ SDD *
: 3

\ J/
f 200

Feb02-Jul Aug02- Feb-July Augl3-JanFeb-Jul04 Aug-Jan Feb-July Aug-Jan 06 Feb - Jul 0B Jul - Jan 07
© Jan 03 [ 04 s 05

Months

neurotrauma ITU (ITU3), concurrent with increased PPl usage. We

believe this worthy of further investigation.
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Retrospective study of dysphagia following hospital
discharge of intensive care patients

P Isherwood, F Baldwin
Royal Sussex County Hospital, Brighton, UK
Critical Care 2007, 11(Suppl 2):P149 (doi: 10.1186/cc5309)

Objective A retrospective study to assess the incidence and causal
factors associated with long-term dysphagia following intensive care
discharge.

Methods A questionnaire was sent out 4 months post ICU
discharge to 193 intensive care patients (Level 3 care with a stay
of over 48 hours). We reviewed the case notes of those patients
who reported swallowing difficulties to establish whether they had
undergone, had any characteristics of or received therapies
potentially associated with dysphagia.

Results We had a 50% response rate to our questionnaire. An
overall dysphagia post ICU stay rate of 19.5% was observed.
Fever and age over 65 were both common findings as one may
expect and showed the highest association with subsequent
dysphagia. We did not find any suggestion of a relationship

Table 1 (abstract P149)

Factor Number Percentage

Fever 14 82

Age > 65 years 11 58

Percutaneous tracheostomy 10 50

Sterds 7 37

Cardiopulmonary resuscitation 3 15

Shiley fenestrated low-pressure 2 10
cuffed tracheostomy tube

Mini-Trach Il = Seldinger 1 5
(Portex Minitracheotomy Kit)

Neuromuscular Blockade 0 0

between changing tracheostomy (suggesting repeat procedures)
and subsequent difficulty swallowing. One patient within this group
subsequently developed a tracheal stenosis. See Table 1.
Conclusion We found the percentage of patients reporting
swallowing difficulties post percutaneous tracheostomy (PCT) (Portex
Blue Line Ultra tracheostomy tube) to be higher than one would
expect. This may be confounded by neurological injury necessitating
the need for a PCT, but we feel this may be an area of concern
meriting further investigation given frequent PCT in ICU practice.

P150

Intestinal corticotropin-releasing factor is decreased in
shocked trauma patients and may affect gut function

W Michell, L Hill, S Hendricks, L Weight, S Kidson
University of Cape Town, South Africa
Critical Care 2007, 11(Suppl 2):P150 (doi: 10.1186/cc5310)

Introduction The reasons for the typical bowel dysfunction
following traumatic injury are unclear. Corticotropin-releasing factor
(CRF) in peripheral blood/tissue may induce intestinal barrier
dysfunction via receptor-mediated mechanisms independently of
the hypothalamic—pituitary—adrenal axis. This mechanism seems to
involve interactions of CRF with enteric nerves and mast cells,
which results in increased gut intercellular tight junction
permeability to macromolecules, as well as increased epithelial cell
apoptosis leading to loss of mucosal integrity. We investigated
whether blood and intestinal tissue CRF is associated with
postoperative gut dysfunction in shock.

Methods CRF analysis was performed on full-thickness bowel
specimens obtained from shocked trauma patients requiring
emergency abdominal surgery for penetrating injury, and from
patients undergoing small bowel resection during elective bowel
surgery. Venous blood was taken before anaesthesia, intra-
operatively and on postoperative day 1. CRF extracted from tissue
and blood was quantified using radioimmunoassay. On day 1
postoperatively, intestinal permeability was tested by urinary
lactulose:mannitol (L:M) measurement. Institutional ethical approval
was granted and patients gave written informed consent.

Results Trauma patients (n = 6, male/female = 6/0, age 27 + 10.2
years, ISS 23 * 6.8) were younger than elective patients (n = 6,
male/female = 4/2, age 52.8 £ 7.7 years, P < 0.0006), and had
significantly lower mean tissue [CRF] (0.034 + 0.015 x 1073%
total protein (TP)) than elective patients (0.117 £ 0.075 x 10-3%TP,
P = 0.023). The median (IQR) intraoperative blood CRF level was
higher in trauma patients (86.7 (5.5) pg/ml vs 59.8 (9.6) pg/ml,
P=0.03) than elective patients. In trauma patients this correlated
negatively with postoperative L:M (r = -0.9, P = 0.037), although
intestinal permeability was greatly and equally increased in both
groups (combined mean + SD L:M, 0.58 * 0.55).

Conclusions CRF is detectable in bowel tissue following trauma
and is significantly lower in trauma vs elective surgery patients,
while CRF in blood may be a factor associated with gut barrier
changes following shock and emergency laparotomy.

P151

Using the Cortrak magnetic device to facilitate early
enteral nutrition in critically ill patients
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Critical Care 2007, 11(Suppl 2):P151 (doi: 10.1186/cc5311)

Introduction Confirmation of correct nasogastric tube (NGT)
positioning is required before commencement of enteral nutrition



(EN). In the ICU, however, the use of sedation, 24-hour feeding
and proton pump inhibitors can make the standard confirmatory
methods recommended by the UK National Patient Safety Agency
(UKNPSA) [1] unreliable, and result in the need for multiple chest
X-rays (CXR), increased cost and feeding delay. We studied the
role of the Cortrak® (Viasys MedSystems, USA) against standard
practice, and assessed the following outcomes: time required to
confirm correct NGT position, time to starting feeding, and
potential cost savings.

Methods We enrolled patients admitted to our ICU who required
NGT insertion for EN. A Corflow NGT with Cortrak stylet was
inserted, and the position monitored using the Cortrak magnetic
sensor. The Cortrak system tracks the trail of the stylet tip as it
progresses towards the stomach and provides a visual represen-
tation of the NGT position on a video screen, allowing rapid
determination of insertion success. The position of the NGT was
also assessed using pH paper and/or CXR, as appropriate,
according to the standard UKNPSA guidelines. Data were
analysed using a paired t test and time-to-event analysis.

Results Fifty-two patients were recruited and 57 insertions were
analysed: 32 first insertions, and 25 reinsertions. Gastric content
was successfully aspirated in 40% (23/57) of insertions, and 14%
(8/57) had pH 6 or above. Forty-six CXRs were requested, with
three patients requiring multiple CXRs. The Cortrak correctly
confirmed the position of NGT in all 57 insertions. The time
required to confirm the NGT position was significantly less with the
Cortrak than with conventional methods (mean * SE Cortrak:
9.6 £ 1.7 min; pH paper: 11.6 = 1.7 min; CXR: 122 £ 23 min;
P<0.0001). There was a 1.5-hour delay in starting EN in the
standard practice group compared with the Cortrak group
(mean £ SE 3.98 + 0.5 hours vs 2.58 + 0.4 hours, P = 0.049). If
the Cortrak results had been acted upon, 46 CXRs could have
been avoided, which equates to a saving of £2,300 (€3,220).
Conclusions The Cortrak demonstrated 100% accuracy in
confirming the position of NGT in this patient series. It exposes
patients to less radiation, facilitates earlier EN and is cost-effective.
Consideration should therefore be given to including it into the
standard UKNPSA guideline.
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Background The aim of this study was to determine the effect of
propranolol on infections and clinical parameters during the acute
phase postburn. Severe thermal injury is followed by a period of
hypermetabolism that is directly proportional to the size of insult
sustained. Infection and multiorgan failure are now the leading
cause of death from severe thermal injuries. Propranolol, an
anticatabolic agent, improves hypermetabolism postburn. However,
there is evidence that propranolol worsens immune function and
increases the incidence of infection in critically ill patients.

Methods Sixty-six patients with burns >40% total body surface
area were enrolled into the study and randomized to receive
standard burn care (controls, n = 33) or standard burn plus
propranolol for more than 21 days (propranolol, 0.5-1.5 mg/kg
every 6 hours, n = 33). Biopsies were taken three times a week for
microbiological determination. Clinical parameters were collected
and blood was drawn at regular intervals throughout the hospital

Available online http://ccforum.com/supplements/11/S2

course and analyzed for IGF-1, IGFBP-3, and HGH. Patients
underwent weekly resting energy-expenditure measurements.
Statistical analysis was performed using analysis of variance with
Bonferoni's correction and Student's t test where applicable.
Results Propranolol treatment reduced heart rates by 10% and
significantly improved stroke volume throughout the acute hospital
stay compared with controls (P<0.05). Resting energy expendi-
ture was significantly decreased in the propranolol group when
compared with controls at discharge (P < 0.05). Infection rates on
admission were the same for both groups (17% propranolol vs
22% control). The incidence of infection throughout hospital
course was significantly lower in the propranolol group (60%)
compared with controls (87%) (P < 0.05). Propranolol significantly
increased IGF-l, IGFBP-3, GH, and prealbumin, while it
significantly decreased CRP and fatty acids (P < 0.05).
Conclusions Following a severe burn, propranolol attenuates
infections, inflammatory markers and fatty acid levels while
improving cardiac work and endogenous anabolic hormone levels.
We suggest that propranolol is a safe and efficacious modulator of
the postburn response.

P153

Early enteral immunonutrition following gastric and
oesophageal surgery

S Vukosavljevic, T Randjelovic, D Pavlovic, J Danojlic
KBC ‘Bezanijska Kosa' Beograd, Belgrade, Serbia
Critical Care 2007, 11(Suppl 2):P153 (doi: 10.1186/cc5313)

Introduction The study investigates the effect of early enteral
immunonutrition on patient recovery after extensive elective surgery
in the upper abdomen [1,2]. It investigates the speed of patient
recovery administering early enteral immunonutrition combined
with total parenteral nutrition [3].

Materials and methods The total of 40 patients who had
undergone this type of surgery were involved in this study. Near the
end of the surgery procedure a percutaneous jejunostomy was
performed in 20 patients (G1), and enteral nutrition started on the
first postoperative day with small doses of immunonutrient
(Reconvan) 10 ml/hour. After every 12 hours the tolerance was
estimated (abdominal distension, diarrhoea, vomiting). After every
24 hours the immunonutrient dose was increased by 20 ml/hour
until we reached the maximum of 80 mil/hour. In the first three
postoperative days the patients were also administered total
parenteral nutrition, and after that only enteral nutrition. The other
group of 20 patients (G2) was administered only parenteral
nutrition from the first postoperative day. Preoperatively, every
patient was measured for body weight, body height and body mass
index, and using laboratory tests we established the levels of
albumin, transferine, blood urea nitrogen and creatinine. On the
third and ninth postoperative days we repeated the same
laboratory tests, and measured the daily loss of nitrogen by
excretion of urea in urine.

Results and discussion Patient recovery was faster in G1. The
average patient stay in ICU was 5 + 1 days (G1) vs 10 = 2 days
(G2). The average hospital stay was 22 + 3 days (G1) vs 29 £ 5
days. Peristalsis was detected on the third day as an average (G1)
vs 4.5 days (G2). A decrease in pulmonary complications was
achieved in G1 (one pleural effusion) vs G2 (eight pleural
effusions). Laboratory tests show that patients in G1 are in lower
catabolism compared with G2 patients.

Conclusion Early enteral immunonutrition through jejunostomy is
an efficient and safe method of patient nutrition with fewer
postoperative complications, and also accounts for a hospital cost
decrease of 50%.
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Introduction A large randomized trial is needed to evaluate the
safety and efficacy of glutamine (GLN) and antioxidant (AOX)
supplements. However, high doses of such nutrients via enteral
and parenteral routes early in the course of critical illness is often
interrupted by high illness acuity and other treatment priorities. The
purpose of this pilot trial was to evaluate the feasibility of delivering
high-dose GLN and AOX supplements early on in the course of
critical illness, and to estimate recruitment for the larger REDOXS
study.

Methods In six Canadian centers, using a 2 x 2 factorial design,
we randomized mechanically ventilated adults who had two or
more organ failures within 24 hours of ICU admission to one of four
groups: (1) GLN (0.35 g/kg/day i.v. plus 30 g enterally), (2) AOX
(500 pg selenium i.v. and 300 pg selenium, 20 mg zinc, 10 mg
B-carotene, 500 mg vitamin E, and 1,500 mg vitamin C enterally),
(8) both AOX + GLN, and (4) placebo. Supplementation was
continued for a minimum of 5 days up to 28 days and was
provided independent of nutrition support. We recorded the time
from ICU admission to randomization, the time to start of
supplements and nutrition support parameters.

Results From April 2005 to April 2006, 80 patients were
randomized (average 2.1/site/month). The median time from ICU
admission to randomization was 18.2 hours (range 11.6-21.1 hours).
All patients received parenteral supplements, the median (range)
time to start was 2.7 hours (2.0-3.8 hours) and 78/80 (98%)
received enteral supplements with a median (range) of 2.6 hours
(1.9-4.5 hours) from randomization. The mean duration of
supplements was 11.1 days (enteral) and 12.2 days (parenteral).
The mean volumes of enteral and parenteral supplements received
were 84% (range 45-102%) and 93% (range 54—100%)
prescribed volumes, respectively. The average prescribed energy
and protein intakes were 1,802 kcal/day and 86 g protein/day but
the average daily percentage energy and protein received from
nutrition support was only 65% (range 4-95%) and 62% (range
2-97%) of that prescribed, respectively.

Conclusion In critically ill patients with organ failure we provided
adequate amounts of study supplements via both enteral and
parenteral routes in the early phases of acute illness, independent
of nutrition support. We estimated recruitment of at least two
patients/site/month for our future trial.
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Introduction Standard selenium (Se) substitution (30-75 ug/day;
0.4-0.9 umol/l) in the critically ill is not sufficient for a sustained
plasma level (0.58-1.82 umol/l; 46-143 pg/l). Standard Se
substitution keeps the plasma level in the range 0.28-0.42 umol/I.
High-dose Se substitution correlated with a decrease in mortality
of patients with SIRS. The influence of high-dose substitution on
selected parameters, MAP and mortality in the critically ill were
evaluated in a prospective randomized clinical trial.

Methods One hundred and twenty-three patients (78 males, 45
females, median age 62.7 and 60 years, respectively) were
randomized into group A (SOFA 19.27) and group B (SOFA
10.23). Group A received standard Se substitution: 30-75 ug
NaSelenite i.v./day. Group B received high-dose Se substitution
according to a protocol: 1,000 pg at day 1, followed with 500 pg
at days 2-14 of NaSelenite iv. The plasma levels of Se,
prealbumin, albumin, CRP, PCT, cholesterol, gluthathionperoxidase
GSHPx, D-dimer, creatinine clearance and leucocytes were
examined daily. MAP trends and 28-day mortality were evaluated
as clinical markers.

Results The Se plasma level was significantly higher in high-dose
Se-substituted patients (0.56 pumol/l vs 0.88 umol/l, P < 0.001).
GSHPx was significantly higher in high-dose Se-substituted
patients (4,864 U/l vs 6,097 U/l, P < 0.001). No significant
differences were found in the level of albumin, prealbumin, CRP,
PCT, leucocytes, fibrinogen, cholesterol, D-dimer and creatinine
clearance and MAP. The 28-day mortality was lower in a high-dose
Se-substituted patients (33% vs 37%), but not significantly.
Conclusion The critically ill have an increased demand for Se,
which is essential for synthesis of Se enzymes and Se proteins.
The increased demand for Se is not covered by standard
substitution. High-dose Se substitution (500-1,000 ug/day)
normalizes its plasma level and increases the GSHPx plasma level.
High-dose Se substitution has no adverse reactions. The decrease
of 28-day mortality in high-dose Se-substituted patients is not
significant. The trial on high-dose Se substitution further continues.
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Introduction Magnesium (Mg) deficiency is a common and yet
underdiagnosed problem. Mg deficiency has been demonstrated in
50% of all ICU patients. These patients have significantly higher
morbidity and mortality rate. The aim of this work was to detect the
presence of Mg deficiency using a Mg loading test and to evaluate
the safety and efficacy of Mg replacement therapy in cancer
patients after major gut surgery.



Methods Sixty adult patients admitted to the ICU after major GIT
surgery were enrolled in the study, on the basis of a documented
Mg serum level < 0.8 mmol/l on arrival at the ICU. Exclusion criteria
were cardiac disease, liver dysfunction or serum creatinine > 1.3.
Patients were randomly allocated to one of two groups: the Mg
group received 20 mmol (5 g) Mg sulfate, infused daily over
6 hours for 3 days; and a control group received an equivalent
amount of 5% dextrose. In the Mg group the next scheduled dose
of MgSO, was held if a serum magnesium level > 1.1 mmol/l,
hypotension or bradycardia was recorded. Baseline and daily
measurements of serum Mg, potassium, sodium, calcium and
creatinine were done. Twenty-four-hour urine collection was used
to determine the total urinary excretion of Mg. The net Mg balance
(total Mg given — total urine Mg) was calculated. In the Mg group,
Mg-deficient patients (retainers) who excreted < 70% of the Mg
given ((urine Mg in mmol / daily Mg given) x 100) and Mg
nondeficient patients (nonretainers) who excreted >70% of the
total Mg given were recorded.

Results Patients in the Mg group showed a statistically significant
increase in mean serum Mg at days 1, 2, and 3 compared with the
control group and with day 0 (0.73 £ 0.1, 0.81 £0.17, 0.8 £ 0.1,
and 0.85 £ 0.11 mmol/l at days 0, 1, 2, and 3, respectively). The
mean total amount of Mg given, the mean total urine Mg excretion
and the net Mg balance were significantly higher in the Mg group
compared with the control group (58 + 0.17 vs 11.3 £ 2.8 mmol,
P>0.001;34.0+ 2.7 vs 15.5 = 3.8 mmol, P> 0.001; 25.6 + 1.65
vs 5.2 + 0.93 mmol, P> 0.001). In the Mg group, the numbers of
Mg retainer patients were 24 patients on day 1, 21 on day 2 and
nine patients on day 3. Mg nonretainer patients were six patients
on day 1, nine on day 2 and 21 patients on day 3. Patients in the
Mg group showed better haemodynamic stability and fewer
ventricular arrhythmias.

Conclusion Mg deficiency is common in ICU patients. Mg sulfate
administered according to the above regimen is safe. Early
treatment of Mg deficiency significantly increased the serum Mg
level and provided a better magnesium, potassium and calcium
balance, resulting in a shorter ICU stay.
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Introduction Nutrition therapy is an integrant aspect of ICU
support and can influence outcomes. A delay to starting nutrition
support after 24 hours of ICU admission is associated with
increased morbidity and mortality [1], and certain lipid emulsions
can exacerbate the inflammatory cascade. For an appropriate
evaluation of the impact of these and other recent research
findings, information regarding the use of parenteral nutrition (PN)
in the ICU is needed.

Methods This is the interim analysis of a multicenter, prospective,
cohort study aimed to obtain information regarding the use of PN.
Data were collected during 3 months from ICU patients over
18 years of age on the use of PN in 20 adult ICUs in Brazil using a
web-based clinical research form.

Available online http://ccforum.com/supplements/11/S2

Results One hundred and sixty-six patients were included in this

analysis. Among the main results, 63.69% were males and

77.78% were considered malnourished. The mean SOFA score

was 6.21, with a mean APACHE Il score of 19.39. In total, 97.23%

of the PN used in Brazil were manufactured by third-party

companies and this was associated with a significant delay in the
beginning of the infusion (median time 29.76 hours), and elevated
in-ICU (50%) and inhospital (55.17%) mortality rates. A total

24.29% of the patients were immunosuppressed. The most used

lipid source was long-chain triglycerides/medium-chain triglycerides

(80.69%).

Conclusions The use of PN in Brazil is associated with a

significant delay in the start of infusion and high mortality rates. The

most used lipid emulsion (long-chain triglycerides/medium-chain
triglycerides) has been associated with more apoptosis [2] and
compromised lymphocyte proliferation [3]. The overall findings of
these study indicate that strategies to reduce the delay in start of

PN and the use of better lipid sources must be adopted to provide

better assistance for patients in need of PN in Brazil.
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Introduction Ultrasound (US) significantly facilitates central
venous catheterization, reducing the percentage of failure, the
percentage of accidental arterial puncture, and the percentage of
complications ~ (haematoma,  haemothorax,  pneumothorax).
Nonetheless, it is not clear whether US guidance (USG) (so-called
‘dynamic’ or ‘real-time’ US techniques: that is, venipuncture under
direct US control) may be better than US assistance (USA) (so-
called ‘static’ or ‘indirect’ US techniques: that is, US imaging of the
vein, with or without skin marking, and then blind venipuncture).
Methods From February 2005 to September 2006, our CVC Team
adopted the following protocol for internal jugular vein (JV)
catheterization: (a) both 1JVs were evaluated to assess position,
dimensions, and other features known to affect the risk of
catheterization; (b) then, a decision was made whether to continue
with USA or USG; (c) the IJV was accessed via the low lateral
Jernigan approach; (d) after two failed USA attempts, USG
venipuncture was adopted; (d) when 1JVs were not available, USG
venipuncture of other central veins was the second choice; and (e)
fluoroscopy was used only in paediatric patients, but all patients had a
postoperative chest X-ray to rule out pneumothorax and malposition.
Results In 20 months, 821 central venous catheters (CVCs) were
inserted in adults (181 short-term CVC + 218 tunnelled + 316
ports) and in paediatric patients (age range 20 days—13 years,
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average 5.5 years: 20 short-term + 84 tunnelled + two ports). In
adults, the procedure started as USA in 522 and as USG in 299
cases: a shift from USA to USG was necessary in 8%. USG was
the first choice in all paediatric cases. The IJV was successfully
cannulated in most adult patients, with very few exceptions
(innominate vein in 12 cases, axillary vein in two cases, femoral vein
in one case, all by USG). In one paediatric patient, the CVC was
inserted in the subclavian vein, via a supraclavicular USG
approach. Complications were: failure 0%; pneumothorax 0%;
haemothorax 0%; accidental arterial puncture 1.1% (1.7% USA vs
0.3% USG); haematoma 0.4% (only for USA); malposition (0.8%,
exclusively with the left JV).

Conclusion In conclusion, (a) we had a minimal incidence of
complications, (b) USG was associated with a relevant reduction
of the risk of accidental arterial puncture and haematoma, if
compared with USA, and (c) choosing the left IV was associated
with a higher risk of malposition.
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Advantages of ultrasound-guided peripherally inserted
venous access (PICC and midline catheters) in critically ill
patients
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Introduction In the critically ill, a reliable peripheral or central
venous access is of paramount importance. Nonetheless, access
may be difficult or may carry a significant risk of complications
(pneumothorax, central line infection, etc.). Peripherally inserted
venous catheters — either central (PICC) or peripheral (midline
catheters (MC)) — are associated with a low risk of catheter-related
bacteremia; also, using the ultrasound guidance and the micro-
introducer technique (UG + MIT), they can be inserted in any
patient, regardless of the availability of superficial veins.

We have reviewed our experience of 56 peripherally inserted
catheters in 63 patients in different ICUs (surgical ICU, trauma unit,
coronary unit, neurosurgical ICU, stroke unit, pediatric ICU, etc.);
all catheters were positioned at the mid-arm, in the basilic vein or in
the brachial veins, using UG + MIT. We assessed the feasibility of
this technique in the acutely ill and the rate of complications.
Methods and results We inserted 16 PICC and 40 MC in
patients requiring prolonged venous access (estimated >15 days);
nine were septic, six had coagulopathy, 21 had tracheostomy. We
used both silicone and polyurethane 4 Fr catheters. Procedures
were performed by a team of trained physicians and nurses.
Catheter insertion was easy in most cases, and immediate
complications were few (no failure; one hematoma; no arterial or
nerve injury). Late complications were: one local infection; three
thrombosis (two requiring removal); four cases of damage of the
external catheter (due to poor nursing or to inappropriate use of
the catheter during rx procedures), all easily repaired; one
dislocation; no catheter occlusion; no catheter-related bacteremia.
Most catheters stayed in place for a prolonged time (range 9-65
days, median 19 days); only three were removed because of
complications.

Conclusion Our experience with PICC and MC was characterized
by an extremely low rate of infective and thrombotic complications.
Venous access was achieved in any patient, even with limited
availability of peripheral veins. The use of US-inserted PICC and
MC should be considered when central access is not advisable or
is contraindicated.

P160

A comparison between ultrasound-guided central venous
line placement and an anatomical landmark technique

M Soliman, K Ismail

Department of Anaesthesia & Intensive Care Medicine, The Mid
Yorkshire Hospitals, UK

Critical Care 2007, 11(Suppl 2):P160 (doi: 10.1186/cc5320)

Introduction Ultrasound has been introduced in the insertion of
central venous lines to reduce the complications associated with
the conventional landmark technique [1]. We compared both
techniques; we noted the number of attempts, the duration of
insertion and complications.

Methods Thirty patients were randomly selected, from the
operating theatre and ICU, who required placement of a central
venous catheter. The central venous catheter placement was
performed by two experienced ana