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Introduction Autophagy is well known as one of the biogenic
responses against various stresses, which possesses the beneficial roles
for survival, but little is known about the dynamics and its significance
during the septic condition. We hypothesized that autophagy is
induced during the septic condition, and contributes to protect from
tissue damage which subsequently leads to organ dysfunction. We
confirm whether the autophagic process is accelerated or sustained in
an acute phase of sepsis and we also determine its physiological role.
Methods Sepsis was induced by cecal ligation and puncture (CLP) in
mice. We examined the kinetics of autophagosome and autolysosome
formation which may explain the status of autophagy by western
blotting, immunohistochemistry, and electron microscopy. To investigate
a precise role of autophagy in CLP-induced sepsis, chloroquine, an
autophagy inhibitor, was administered to the CLP-operated mice, and
blood chemistry, pathology of the liver and survival were evaluated.
Results Autophagy demonstrated by the ratio of LC3-II/LC3- was
induced over the time course up to 24 hours after CLP. The ratio was
particularly increased in the liver, heart and spleen. Autophagosome
formation became maximal at 6 hours and declined by 24 hours after
CLP. Autolysosome formation as evaluated by both fusion of GFP-LC3
dots with LAMP1 immunohistochemistry and electron microscopy
was also increased after the procedure. Furthermore, inhibition of
autophagy by chloroquine during the CLP procedure resulted in
elevation of serum AST levels, and significantly increased mortality in
mice.

Conclusion Autophagy was induced in several organs over the time
course of the CLP sepsis model and then the process was gradually
completed to degradation of the components. Our data suggest
autophagy plays a protective role in organ dysfunction in sepsis.
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Introduction Acute myocardial depression in septic shock is common

[1]. Myocardial depression is mediated by circulating depressant
substances, which until now have been incompletely characterized [2].

( BioMed Central © 2013 BioMed Central Ltd

The aim of our study was to observe the effects of TNFa on the model
of perfused rat heart.

Methods After profound anesthesia with pentothal, the Wistar rats
were killed by exsanguination. After sternotomy, the heart was taken
and connected to the Langendorf column. The apex of the heart was
hooked to a strength sensor. Biopac student laboratory software was
used to record and analyse heart contractions. Contractions were
recorded every 5 minutes during periods of 20 minutes. Control
measurements were first recorded. We measured four parameters:
heart rate, contraction force, speeds of contraction and relaxation
for control, during TNFa (20 ng/ml) exposure and after removal of
TNFa. We express the variations of parameters as percentage of
the control = SEM. A paired t test was used to compare heart rate,
contraction amplitude, speeds of contraction and relaxation with TNFa
and control measurements and after removal of TNFa.

Results Eight rat hearts Wistar (weight = 325 + 23 g) were studied. See
Table 1.

Table 1 (abstract P2)

TNFa Removal of TNFa
Heart rate 78 £ 6% 9145
Contractile 62 + 8% 91+4
Speed of contraction 72 +6* 93+2
Speed of relaxation 53+ 10* 89+4

Results expressed as percentage of control + SEM. *P <0.05.

Conclusion TNFa decreases significantly the heart rate, contractile

force, speeds of contraction and relaxation on isolated perfused

rat heart. TNFa probably plays a role in the pathophysiology of

cardiomyopathy during septic shock. The partial reversibility of these

effects could explain why left ventricular hypokinesia in patients with

septic shock is reversible.
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Introduction The cholinergic anti-inflammatory pathway (CAP) is
a physiological mechanism that inhibits cytokine production and
minimizes tissue injury during inflammation. CAP-mediated anti-
inflammatory signals in vagal efferent nerve fibers result in the
release of acetylcholine, which interacts with innate immune cells that
express the nicotinic acetylcholine receptor subunit a7 (a7nAChR).
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Endothelial dysfunction during sepsis is responsible for increased
endothelial permeability, leukocyte-endothelial interaction and
functional breakdown of microvascular perfusion. Endotoxemia-
induced endothelial dysfunction can be reduced by cholinergic CAP
activation [1]. The aim of this study was to determine the effects of the
a7nAChR-agonist cdp-choline on microcirculatory alterations during
experimental endotoxemia.

Methods Using fluorescent intravital microscopy, we determined
venular wall shear rate, macromolecular efflux and leukocyte
adhesion in mesenteric postcapillary venules of male Wistar rats.
Endotoxemia was induced over 120 minutes by intravenous infusion
of lipopolysaccharide (LPS). Control groups received an equivalent
volume of saline. Cdp-choline was applied as an i.v. bolus in treatment
groups. Animals received either (i) saline alone, (ii) cdp-choline
10 minutes prior to saline administration, (iii) cdp-choline 10 minutes
prior to LPS administration, (iv) cdp-choline 30 minutes after LPS
administration or (v) LPS alone.

Results There were no significant differences in venular wall shear
rate between the groups after 120 minutes. There was no significant
difference in the number of adhering leukocytes between the cdp-
choline/LPS groups (iii, iv) and the LPS group after 120 minutes.
Macromolecular efflux significantly increased in all groups over
120 minutes. All groups (i, ii, iii, iv) showed a significantly reduced
macromolecular efflux compared with the LPS group after 120 minutes.
Conclusion Cdp-choline has no effect on leukocyte-endothelial
interaction and microhemodynamic alterations during endotoxemia.
By activating the CAP, cdp-choline reduces capillary leakage. Thus cdp-
choline might have a prophylactic and therapeutic anti-inflammatory
effect on LPS-induced endothelial permeability. These findings
identify the endothelium as a target of anti-inflammatory cholinergic
mediators and cdp-choline as a potential therapeutic substance in
sepsis treatment.
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Introduction The purpose of this study was to evaluate the immune
response of patients susceptible to infection by Gram-positive bacteria
after ex vivo provocation with lipoteichoic acid (LTA) and to compare
the reaction with the one of healthy adults.

Methods Blood sample was obtained from 10 healthy volunteers, 10
hemodialysis patients with end-stage chronic renal failure (CRF), 10
patients with type Il diabetes mellitus (DM) and 10 ICU patients on the
second day of hospitalization, who suffered nonseptic SIRS and had
an APACHE Il score >25. After suitable treatment the samples were
incubated with 1 mg LTA for 8 hours and maintained at —20°C until the
measurement of cytokines TNFa, IL-6, IL-1(3, and IL-10, using the ELISA
method. The results are presented as mean values + SEM. Graph Pad 4.0
was used, applying a t test to test the variation of each cytokine in each
group, and ANOVA to assess the differences between the four groups.

Results Baseline cytokine values in the three groups were increased
compared with the control group, but the difference was significant
only for the ICU group (Table 1, data only for IL-6 and IL-10). The
quotient IL-10/IL-6 of baseline values was between 0.23 and 0.96
among healthy, ESRD and DM persons, and 1.32 among ICU patients.
In all examined groups the levels of cytokines increased significantly
after stimulation with LTA, although ICU patients showed a differential

Table 1 (abstract P4). Levels of cytokines before and after stimulation with LTA
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response (a fivefold to ninefold rise compared with other groups who
had an increase of 14-fold to 36-fold).

Conclusion Severely ill patients and secondarily hemodialysis and
diabetic patients are in a proinflammatory state. The response of
all examined groups to provocation by LTA was sufficient, with a
differential expression of severely ill patients, a fact that reflects their
different immunologic status.
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Introduction In septic patients, the oxygen radical (OR) showed toxic
effect to induce inflammation and antioxidant activity could affect organ
dysfunction. This study was designed to determine the relationship
between antioxidant level and severity of organ dysfunction.
Methods The medical records of adult patients managed in a surgical
ICU from August 2012 to December 2012 were reviewed prospectively.
Abstracted data included age, body weight (with BMI), APACHE II
scores, SOFA scores, MODS scores, fluid intake, fluid output, nutritional
support, shock, antioxidant levels, OR activities, zinc and selenium
levels, complication and mortality. In addition, length of stay (LOS) in
the ICU and in hospital, and in-hospital mortality were collected. These
data were investigated on the first, the third and the seventh day,
respectively.

Results A total of 13 patients were enrolled. The in-hospital mortality

rate was 7.7% and mean LOS in the ICU and hospital was 6.5 and 27.6,

respectively. Mean APACHE Il score was 20.2. On the first day of ICU, the

mean antioxidant level and OR were 1.5 (+ 0.5) mmol/l and 1.6 (+ 0.5)

mmol/l, respectively. At the same time, SOFA and MODS scores were

7.3 and 5.0, respectively, and zinc and selenium were 32.6 pg/dl and

68.4 ng/ml. On the third day, mean antioxidant and OR were 1.5 (+ 0.4)

and 1.8 (+ 0.7) respectively (SOFA 6.6, MODS 4.9, zinc 50.0, selenium

70.7). On the seventh day, mean antioxidant and OR were 1.4 (+ 0.5)

and 1.9 (£ 0.7), respectively (SOFA 4.3, MODS 3.1, zinc 62.8, selenium

77.3). In the correlation analysis, MODS scores and antioxidant level

had significant correlations on the first and seventh days of ICU (P =

0.001, P =0.009).

Conclusion Antioxidant level had a correlation with organ dysfunction

which might be used as a prognostic factor in critically septic patients.

To prove this, large-scale data collection is required.
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Introduction The core pathophysiological changes in sepsis
involve systemic activation of the immune system followed by the

Control baseline LTA ESRD baseline LTA

DM baseline LTA ICU baseline LTA

I-6 8.90 £ 0.76, 245.30 £ 26.68
IL-10 3.00£1.08,40.90 £ 7.45

86.60 +45.55,1,310.00 £ 154.80
19.20£7.14,273.10 £ 126.50

15.90 +1.89,252.00 £ 35.52 37240 12060, 3,659.00 £ 485.20

15.30 £ 2.08, 350.50 + 89.42 492.60 £ 66.72,2,822.00 +432.70

Values in pg/ml.
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anti-inflammatory compensatory response. However, controversies
exist regarding the status of the immune system in local tissue
compartments during sepsis. The aim of this study was to compare
selected markers of activation between the systemic circulation and
local lung environment.

Methods Twenty patients with severe sepsis were included into this
study. Peripheral blood (PB) samples and bronchoalveolar lavage fluid
(BALF) samples were obtained on the day of diagnosis (D1). BALF was
collected from 11 patients. Samples were stained with antibodies:
CD15/CD64 and CD3/CD14/HLA-DR and isotypic control. Cells were
analysed by flow cytometry. Expression of markers of activation was
analysed as the geometric median of fluorescence (GMF). All values
are expressed as median values. Comparisons between groups were
performed using Mann-Whitney and Wilcoxon tests.

Results The mortality of sepsis reached 70%. Nonsurvivors had
significantly (P = 0.001) elevated expression of CD64 on neutrophils.
Expression of HLA-DR was higher in monocytes from BAL than PB
GMF (1,032 vs. 342; P = 0.02) and this tendency was present in sepsis
originating from both pneumonia and peritonitis. Percentage of HLA-
DR-positive T cells was lower in PB than in BAL (2.9% vs. 6.5%; P = 0.07),
but the GMF values for HLA-DR were higher in the circulating T cells
(1,904 vs. 1,346; P = 0.004). The expression of CD64 on neutrophils was
not significantly different in PB and BAL, but there was a trend towards
its higher expression in BAL from patients with pneumonia while its
expression was higher in PB of patients with peritonitis.

Conclusion In this study we noticed that during sepsis some significant
differences in the status of activation of immune cells exist between
peripheral blood and lung resident cells. The lung milieu seems to
promote activation of monocytes while neutrophil activation is more
dependent on the site of infection. However, these observations
require further studies in a larger group of patients.
Acknowledgements This study was supported by the Centre of
Postgraduate Medical Education grant no 501-01-02-012 and by the
sources of the Medical University of Warsaw.

P7

Anti-inflammatory effects of Kupffer cells through a7-nicotinic
acetylcholine receptors

Y Li, X Shi

Changzheng Hospital, Second Military Medical University, Shanghai, China
Critical Care 2013, 17(Suppl 2):P7 (doi: 10.1186/cc141945)

Introduction Nicotine exerts anti-inflammatory effects in several cell
types. a7-nicotinic acetylcholine receptor (a7-nAChR), which has
high permeability to calcium, is believed to contribute significantly to
nicotinic anti-inflammatory effects. However, the molecular mechanism
is largely unknown. Kupffer cells in the liver play an important role in
inflammatory response to pathogens invading, but whether there is
a7-nAChR expression in Kupffer cells or cholinergic anti-inflammatory
pathway involved in this process remains unclear.

Methods (1) Kupffer cells, isolated by collagenase digestion and
differential centrifugation from mice and labeled with FITC-aBGT,
were observed under laser scanning confocal microscope to test the
expression of a7-nAChR. Protein level was also tested by western
blotting, with RAW264.7 as positive control; (2) 100 nM LPS was
given to Kupffer cells, with or without 1 mM nicotine. TNFaq, IL-10 and
HMGB-1 were tested at 4 hours, 12 hours or 24 hours, respectively; (3)
100 BALB/c mice were randomly divided into four group: Group | (only
lethal dose of LPS was given), Group Il (nicotine and LPS were given),
Group Il (LPS, nicotine and GdCI3 were given), and Group IV (LPS and
nicotine were given and the left cervical vagus nerve was cut off). The
mortality of mice was observed for 72 hours.

Results (1) Expression of a7-nAChR in Kupffer cells was confirmed
by confocal microscope and western blotting; (2) after nicotine was
administered, the level of TNFa and HMGB-1 increased and the level
of IL-10 decreased. Given left cervical vagus nerve cut off or aBGT,
the effect of nicotine was weakened; (3) Group | had the highest
mortality rate, while in Group Il nicotine did reduce the mortality rate
dramatically. After the left cervical vagus nerve was cut off or aBGT
was given, the effects of nicotine were weakened. Difference for the
mortality rate between Group lll and Group IV was not significant.

S3

Conclusion Kupffer cells played a crucial rule in modulating

inflammation and the anti-inflammatory effect of nicotine was partially

weakened after left cervical vagus nerve cut off or aBGT was given. It

was verified that left cervical vagus nerve was essential for the anti-

inflammatory effect of nicotine and a7 acetylcholine receptors might

play a critical role.
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Introduction Activation of apoptosis in lymphocytes determines
the development of neutropenia and of sepsis [1,2]. We investigated
prevention of sepsis and correction of lymphocyte apoptosis by
recombinant human granulocyte colony-stimulating factor (hr-GCSF,
filgrastim) [1,2].
Methods With the permission of the ethics committee, a controlled,
randomized, blind clinical trial included 69 term newborns on
mechanical ventilation, without neutropenia and clinical signs of
infection, with a content of lymphocytes in early apoptosis (AnnexinV-
FITC+Pl-) of >9.59%, and in late (AnnexinV-FITC+Pl+) of 0.56%.
Lymphocytes in apoptosis were detected using antibodies to AnnexinV
and propidium iodide staining method of immunophenotyping (flow
cytometry; Beckman Coulter Epics XL, USA). The survey was conducted
at admission, at 3 to 5 days, and 20 days. The method of random
numbers in Group | included 39 newborns who on admission (with
written parental consent) received an intravenous infusion of hr-GCSF
dose of 10 pg/kg, 3 days. Newborns of Group Il (n = 30) did not receive
hr-GCSF. Power of the study was 80% (a <0.05).
Results For 3 to 5 days, Group | significantly decreased apoptosis of
lymphocytes in the early from 16.1% to 7.8%, and in late from 1.3%
to 0.1%. The development of sepsis and neutropenia have been
reported. We observed no clinical or laboratory signs of adverse effects
of the drug. Fatal outcomes (n = 4) are not associated with hr-GCSF,
which was confirmed postmortem. Decreased duration of mechanical
ventilation (P <0.05). In Group II, 27 patients at 3 to 5 days developed
neutropenia and increased lymphocytes in apoptosis (P <0.05). Sepsis
was diagnosed in 19 children; eight fatal outcomes.

Conclusion hr-GCSF reduces the incidence of septic complications and

one of the mechanisms of its clinical effectiveness is the reduction of

apoptotic factors affecting the development of neutropenia.
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Introduction Multi-trauma is one of the major indications for intensive
care admission. Recovery is frequently complicated by post-injury
immunological complications, caused by a dysfunctional immune
system; for example, sepsis and multiple organ failure. In order to treat
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or prevent this immune paralysis, knowledge on the time course of
immune paralysis in vivo and the pathophysiological mechanisms of
immune paralysis is essential. The aim of this study is to determine
factors that could predict and/or induce immunological complications
in these patients to ultimately find a suitable target and timeframe for
intervention.

Methods Blood was drawn from adult multi-trauma patients (n = 94)
admitted to the emergency room (ER) of the Radboud University
Nijmegen Medical Center. Blood was drawn at the trauma scene by
the helicopter emergency medical services (HEMS), at arrival in the ER
and atdays 1, 3, 5,7, 10 and 14 after trauma. Plasma concentrations of
TNFaq, IL-6, IL-10, IFNy, IL-8 and MCP-1 were determined by Luminex.
Ex vivo 24-hour whole blood stimulations with LPS or pam3cys were
performed and produced TNFaq, IL-6 and IL-10 was measured using
ELISA to determine the level of immune paralysis. Clinical data - for
example, Injury Severity Scores, trauma mechanism, medication and
survival - were collected from electronic patient files.

Results The plasma IL-10 concentration at ER was 16.5-fold increased
in comparison with time-point HEMS (P <0.01). Similar but less
pronounced effects were found for IL-8 and MCP-1. A significant
correlation (P = 0.03, R = 0.53) was found between injury severity
scores and IL-10 plasma concentration at time-point ER. Time-courses
of ex vivo produced cytokines suggest that LPS-induced IL-6 and TNFa
production is already decreased in the first few hours after trauma
and recovering from day 5. Ex vivo IL-10 production shows an inverse
pattern.

Conclusion Immune paralysis can be established within hours after
trauma. Production of anti-inflammatory IL-10 in the prehospital phase
could play a crucial role in the pathogenesis. Patients with a higher
injury severity score are more prone to produce excessive IL-10 in this
phase. Immune stimulatory strategies applied by the HEMS or early
after hospital admission could form a potential future approach to
preventimmune paralysis in multitrauma patients in the intensive care
ward.
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Introduction In the acute phase of sepsis several potential mechanisms
may change the hemoglobin (Hb) concentration. On the one hand,
endothelial activation may lead to increased vascular permeability and
fluid sequestration to the interstitium, leading to hemoconcentration.
On the other hand, degradation of the glycocalyx has been reported [1].
Shedding of this carbohydrate-rich layer with an estimated thickness of
0.2 to 0.5 um may lead to a substantial increase of the intravascular
space, and thus to decrease of Hb concentration [2]. The aim of this
study is to determine whether there is a decrease in Hb in the acute
phase of sepsis.

Methods In this single-center retrospective analysis we identified
patients with sepsis as the primary reason for non-elective ICU
admission from a standard patient database. Patients who fulfilled the
international criteria of sepsis and organ failure during ICU admission
were included in the sepsis group (S-group). The control group was
formed by patients with other non-elective reasons for ICU admission
(C-group). Exclusion criteria were (recent) bleeding, surgery in the last
6 weeks, chronic renal failure (creat >177 pmol/l, or hemodialysis),

S4

hematologic or metastasized malignancies, cardiac arrest, and use of

bone marrow suppressive drugs. Laboratory data were collected from

blood samples, prior to in-hospital i.v. fluid therapy. In order to detect a

difference in Hb concentration of 0.2 mmol/l, we anticipated a sample

size of 283 per group, based on a standard deviation (SD) of 1.2, a =0.05

and {3 = 0.8. Data are expressed as mean * SD.

Results We included 296 patients in the S-group and 320 in the

C-group. The difference in Hb between the S-group and C-group was

not significant (8.76 + 1.18 mmol/l vs. 8.93 £ 1.16 mmol/Il, P=0.07). After

correction for a number of confounders, using a multivariate regression

analysis, we observed a significant difference in Hb of -0.23 mmol/l in

the S-group in comparison with the C-group (P =0.01).

Conclusion At first presentation, prior to in-hospital i.v. fluid therapy,

Hb concentration in patients with sepsis is significantly lower in

comparison with controls; however, the difference is very small,

without the existence of anemia.
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Introduction Traditional whole blood experiments suggest that sepsis
causes abnormal red blood cell (RBC) deformability. To investigate
this at the cellular level, we employed a novel biophysical method to
observe individual RBC membrane mechanics in patients with septic
shock.

Methods We collected blood samples from patients with septic
shock until either death or day 5 of admission. Thermal fluctuations
of individual RBCs were recorded allowing a complete analysis of RBC
shape variation over time. Mean elasticity of the cell membrane was
then quantified for each sample collected.

Results We recruited nine patients with septic shock. Table 1 shows
mean RBC thermal fluctuation and SOFA scores.

Conclusion RBC thermal fluctuation analysis allows variations in RBC
elasticity during sepsis to be quantified at a cellular level. We could not
identify any specific trend between sepsis severity and erythrocyte
elasticity. Cells demonstrated both increases and decreases in fluctua-
tion independent of SOFA score. This is contrary to current evidence
that suggests RBC deformability is reduced during sepsis.
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Introduction Whole blood experiments suggest that cardiopulmonary
bypass (CPB) causes red blood cell (RBC) trauma and changes in

untreated chronic anemia, pregnancy, polytrauma, age <18,  deformability that may contribute to postoperative microcirculatory
Table 1 (abstract P11). Mean RBC fluctuation (daily SOFA score)

Day A B C D E F G H |

1 48(10) 52(9 - 48(12) 46 (16) 49 (13) 5.1(16) 46(18) 5.1(15)

2 49(9) 5.0(10) 46(13) 51(01) 48(17) 5.1(13) 5.0(16) 49(19) -(16)

3 4.0 (6) 5109) 4.7(12) 48(11) 49(18) 4.8(13) 5.0(16) 4.7 (21) 53(16)

4 - 4.8(7) 46(11) 50(9) 59(19) - -(18) - 50(15)

5 - - - 5.1(6) 52(18) - -(19 - 5.0(10)




Critical Care 2013, Volume 17 Suppl 2
http://ccforum.com/supplements/17/S2

S5

Table 1 (abstract P12). Change in RBC thermal fluctuation relative to baseline: two distinct groups seen

Patient A1l A2 A3 A4 A5 A6 A7 B8 B9 B10 B11 B12 B13 B14 B15
Post CPB +0.1 -04 -0.1 -0.5 -0.1 -0.2 -0.1 +0.5 0 +04 +0.1 +0.2 0 +0.2 +0.1
Day 1 0 0 +0.1 -0.1 -0.1 +0.1 +0.1 0 +0.5 +04 +0.7 +04 +0.6 +0.5 +0.7
Day 2 -0.2 +0.1 0 NA NA 0 NA +0.5 -0.1 +04 NA +0.1 NA NA NA
dysfunction. We used a novel fluctuation microscopy technique to Reference

quantify the effects of CPB on RBC elasticity at a cellular level.
Methods We collected blood samples from elective cardiac surgery
patients pre (at induction) and post (immediately, each day until CICU
discharge) CPB. Thermal fluctuations of individual RBCs were recorded
using a high-frame-rate camera allowing a complete analysis of RBC
shape variation over time. Mean elasticity of the cell membrane was
then quantified for each sample collected.

Results Fifteen patients were recruited. Table 1 displays the results.
RBC thermal fluctuation is measured relative to pre-bypass values. An
increase in RBC fluctuation marks a decrease in stiffness. CPB caused
two distinct changes in RBC elasticity; pre-fix A indicates samples
where stiffness increases or shows no change, B those where stiffness
decreases. Data on day 2 were not collected in patients discharged
from the CICU. CPB type or time had no apparent impact on RBC
response to CPB.

Conclusion RBC thermal fluctuation analysis quantifies the impact
of CPB on erythrocyte membrane elasticity. We clearly identified two
separate RBC elasticity responses to CPB. This finding is contrary to
traditional flow measurement techniques that suggest CPB impairs
whole blood flow and reduces RBC deformability.

Reference

1. Lindmark et al:: J Thoracic Cardiovasc Surg 2002, 123:381-383.

P13

Platelet-associated oxidative stress and ADAMTS-13 levels are
inversely associated with a poor prognosis in septic shock

L Montini', G De Pascale’, MA Pennisi', ES Tanzarella', SL Cutuli’,

A Occhionero’, R De Cristofaro?, M Antonelli’

'Catholic University School of Medicine, Rome, Italy; ’Haemostasis and
Thrombosis Center, Catholic University School of Medicine, Rome, Italy
Critical Care 2013, 17(Suppl 2):P13 (doi: 10.1186/cc11951)

Introduction Sepsis causes widespread microvascular injury and
thrombosis. Some hemostatic factors mediate the mechanisms
involved in sepsis-related organ ischemia and failure. Oxidative stress
is also increased in sepsis and reactive oxygen species (ROS) favor
secretion of von Willebrand factor (vWF) multimers from endothelium
and inhibit VWF proteolysis by ADAMTS-13. Moreover, the enzyme
indoleamine-2,3-dioxygenase, an important immune regulator, is
activated in sepsis and, through generation of kynurenins, promotes
antioxidative and anti-infective activities. This study evaluated the
relative role of ADAMTS-13, vWF and fibrinogen in the morbidity and
mortality of patients with septic shock (SS). The above hemostatic
factors were measured together with kynurenine and plasma protein
carbonyls, marker of oxidative stress.

Methods One group of 12 patients with SS, defined using standard
criteria, was enrolled in the ICU of the ‘A. Gemelli’ Hospital (Rome,
Italy). Biochemical, hematologic and hemodynamic parameters were
measured on days 1to 4,7, 14 and 21. A group of 12 age-matched and
gender-matched healthy subjects was used as controls.

Results Low ADAMTS-13 activity was observed in SS patients
(268 + 123 ng/ml vs. 760 + 80 ng/ml in controls). VWF levels (antigen
and activity) were increased ~3-fold compared with controls. Likewise,
plasma protein carbonyls and kynurenine were globally increased in
patients (2.1 = 1.5 nmol/mg vs. 0.3 + 02 nmol/mg and 14.4 + 9.7 uM
vs. 2.3 + 1.3 uM, respectively). Intra-ICU mortality (3 of 15) was strongly
and inversely correlated with carbonyl levels (P = 0.04) and platelets
(P=0.022).

Conclusion Hence, we hypothesize that, in the SS setting, platelets
contribute to oxidative stress that counteracts the organ failure-
associated mortality. Thus, low platelet count, irrespective of bleedings,
may favor mortality in SS patients by generating lower ROS amounts.

1. Strauss R, et al: Thrombocytopenia in patients in the medical intensive care
unit: bleeding prevalence, transfusion requirements, and outcome. Crit
Care Med 2002, 30:1765-1771.
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Introduction Neutrophil gelatinase-associated lipocalin  (NGAL)/
lipocalin2, known as a sensitive biomarker of acute kidney injury,
prevents bacterial iron uptake, resulting in the inhibition of its
overgrowth [1]. We previously demonstrated that this protein was
discharged into gut lumen from crypt cells in septic conditions, and
inhibited the growth of Escherichia coli [2]. However, it remains unclear
which pathway is associated with the upregulation of NGAL. We
therefore designed the present study to reveal whether the pattern-
recognition receptor of bacteria, the Toll-like receptor (TLR) family,
plays a pivotal role for NGAL secretion from gut crypt cells.

Methods With our institutional approval, the ileum and colon of male
C57BL/6J mice (6 to 7 weeks) were everted and washed by Ca?* and
Mg?* free PBS buffer five times. Tissues were incubated with Ca?* and
Mg?* free PBS containing 30 mM EDTA for 1 hour to isolate crypt cells
of gut. The cell suspension was filtered through a cell strainer (40 um)
twice, and deposited the crypt cells by centrifugation at 700xg. The
isolated crypt cells were resuspended in PBS and stained with 0.25%
amido black for labeling paneth cells. The 5x10° crypt cells were
resuspended in 50 ml HBSS containing 2.5% fetal bovine serum and
1% penicillin-streptomycin. The crypt cells were incubated at 37°C with
or without TLR ligands: lipopolysaccharide (TLR4 ligand, 10 pg/ml) and
CpG-DNA (TLR9 ligand, 8 pg/ml). After a 2-hour incubation period, the
crypt cells were deposited and eluted mRNA to measure the expression
of both NGAL and TLR mRNA using real-time PCR.

Results More than 70 to 80% of collected cells were stained by amido
black. LPS significantly upregulated the expression of NGAL and TLR4
mRNA in ileum and colon crypt cells (P <0.05). Although the CpG-DNA did
not upregulate NGAL and TLR9 mRNA in ileum crypt cells, the apparent
expression of NGAL and TLR9 mRNA was found in colon crypt cells (P <0.05).
Conclusion Bacterial stimulation of TLR4 and TLR9 pathways plays a
pivotal role in the expression of NGAL mRNA in gut, suggesting that
NGAL, derived from gut crypt cells, could contribute to the regulation
of the intraluminal microflora in the critically ill.
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Introduction Most individuals infected with the 2009 pandemic H1N1
influenza A virus (IAV) (HIN1pdm) experienced uncomplicated flu.
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However, in a small subset of patients the infection rapidly progressed
to primary viral pneumonia (PVP) and a minority of them developed
ARDS. Inherited and acquired variability in host immune responses
may influence susceptibility and outcome of IAV infection. However,
the molecular nature of such human factors remains largely elusive.
Methods We report three adult relatives with the autosomal dominant
GATA-2 deficiency. P1 and his son P2 had a history of myelodysplastic
syndrome and a few episodes of mild respiratory infections. They
developed PVP by H1N1pdm which rapidly evolved to ARDS. They died
at the age of 54 and 31, respectively.

Results Patients were heterozygous for a novel R396L mutation in
GATA2. Like other patients with GATA-2 deficiency, the three relatives
had absence of peripheral NKand B cells and monocytopenia. However
a high number of plasma cells, which were found to be pauciclonal,
were observed in peripheral blood from P1 during H1N1pdm infection.
P1 and P2 had normal levels of immunoglobulins and IgG antibodies
against common viruses. Microneutralization test showed that P1
produced normal titers of neutralizing antibodies against HIN1pdm
and against the previous annual H1N1 strain. Our results suggest that
a few clones of long-living memory B cells against IAV expanded in
P1; and that these cells produced cross-reactive antibodies against
H1N1pdm, similar to those recently described. During the flu episode
P1 had a strong increase of IFNy-producing T cells and of IFNy
production. The Th1-related chemokines CXCL10 and CXCL9, as well as
IFNy, MCP-1 and IL-8, were strongly elevated in serum from P1 and P2
in the course of HIN1pdm infection.

Conclusion GATA-2 deficiency is the first described Mendelian
inborn error of immunity underlying severe 1AV infection. Primary
immunodeficiencies predisposing to severe IAV infections may debut,
even in adults without a history of previous severe infections. The
massive IFNy-mediated cytokine storm may explain the fatal course of
H1N1pdm infection in our patients.
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Introduction Some cases of multiple trauma are rapidly deteriorating;
the mechanism was investigated.

Methods Forty-one rabbits were assigned into two groups; sham-
operated and subject to crush of the right femur. Survival was
recorded; peripheral blood was sampled for LPS measurement by the
kinetic QCL-1000 LAL assay; quantitative tissue growth was assessed
after death. Some rabbits were sacrificed at 48 hours; blood was
sampled from the portal vein for LPS measurement; splenocytes were
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Figure 1 (abstract P16). Stimulation of TNFa from isolated splenocytes.
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isolated and incubated for 24 hours in the presence of 10 ng/gl LPS of
Escherichia coli 055:B5 and of 5 pg/ml phytohemagglutin (PHA); TNFa
was measured in supernatants by a bioassay on L929 fibroblasts.
Results Fifty percent of rabbits died early; that is, within the first
48 hours. Mean + SE log,, bacteria in the liver and lung of animals
that died early was 2.27 + 0.62 and 3.16 + 0.78 cfu/g; respective values
of rabbits that started dying late (that is, after 72 hours) were below
the limit of detection. Mean circulating LPS at 24 hours was 2.09 EU/
ml and 1.99 EU/ml respectively (P = NS). Mean LPS of the portal vein
of the sham and of the injury groups were 1.25 and 5.62 EU/ml (P =
0.047). Concentrations of TNFa in splenocyte supernatants are shown
in Figure 1.

Conclusion Early death after injury is not related to peripheral
endotoxemia and sepsis; bacterial translocation priming for enhanced
proinflammatory responses is a likely explanation.
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Introduction Adenosine exerts anti-inflammatory and tissue protective
effects during systemic inflammation. While the anti-inflammatory
properties may induce immunoparalysis and impede bacterial
clearance, the tissue protective effects might limit organ damage.
The effects of a common loss-of-function variant of the adenosine
monophosphate deaminase 1 gene (AMPD1), which is associated with
increased adenosine formation, in patients with sepsis are unknown.
Methods In a prospective cohort, genetic-association study, the
effects of the presence of the AMPD1 gene on immune function,
multiorgan dysfunction and mortality in septic patients was studied.
Pneumosepsis patients (n = 402) and controls without infection (n =
101) were enrolled.

Results In pneumosepsis patients and controls, a similar prevalence
of the 34C>T (rs17602729) mutation in the AMPD1 gene was found.
Univariate logistic regression analysis showed a tendency of increased
mortality in patients with the CT genotype, compared with patients
with the CC genotype (OR 1.53;95% Cl 0.95 to 2.5). Moreover, carriers of
the CT genotype tended to suffer more from multiorgan dysfunction,
OR 1.4 (0.84 to 2.3) and 3.0 (0.66 to 13.8), for CT and TT, respectively
(P =0.07). In septic carriers of the CT genotype, the ex vivo production
of TNFa by LPS-stimulated monocytes was attenuated (P = 0.005),

100 +

8 8

Percent survival
-~
o
]
3
[ )
o
(¢ ]

8 3
o
-

0 10 20 30
Time (days)

Figure 1 (abstract P17). Kaplan-Meier curve for the 402 sepsis patients.
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indicative for more pronounced immunoparalysis in these patients.
See Figure 1.

Conclusion The presence the 34C>T variant of the AMPD1gene is not
related to infection susceptibility; however, it is associated with more
pronounced immunoparalysis in patients with sepsis, and shows
a tendency towards increased mortality. Mechanistically, the anti-
inflammatory effects of adenosine may account for this and apparently
overrule its tissue protective effects.
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Introduction Inflammation, as seenin sepsis and systemic inflammatory
response, is dependent on the activation of the NFkB pathway through
Toll-like receptors (TLRs) [1]. Recreating an inflammatory response
using lipopolysaccharide (LPS) can provide results that are different to
clinical sepsis [2]. By examining NFkB activation in murine and human
cells, a species comparison can be made to investigate differences at
the cell level that may contribute to the translational disconnect seen
in vivo.

Methods THP1 human monocytes (passages 9 to 11) and RAW 264.7
murine macrophages (passages 15 to 20) were cultured in RPMI-1640
and DMEM respectively and then challenged with LPS. After settling
for 24 hours, cells were dosed with six or seven doses of LPS. After
1 hour, nuclear extraction and proteins were separated by acrylamide
gel electrophoresis. Membranes where then immunoblotted for actin
and p65, followed by densitometric analysis in order to quantify the
amount of p65 that had translocated from the cytoplasm to the nucleus
(by subtraction from consistent nuclear actin).

Results Murine cells required higher doses of LPS compared with
human cells in order to detect p65 (human, 1 pg/ml to 100 ng/ml;
murine, 30 pg/ml to 1,000 ng/ml). THP1 cells showed a greater fold
increase in the p65:actin ratio compared with RAW 264.7 cells. Human
cells responded to lower concentrations of LPS. Murine cells appeared
to show a molecular resistance to lower doses, but their response was
very sensitive at higher doses. A dose-response relationship of LPS
dosing and NFkB activation was observed in both cell lines.
Conclusion Immunoblotting for p65 is a reliable and reproducible
method to determine NFkB activation in cultured cells. Macrophages
are more responsive to LPS than monocytes [3] so differences between
cell lines would have been expected to be the reverse of what was
observed. The species difference in response to LPS may contribute
to the apparent disconnect between human and murine responses to
LPS and may partially explain the difficulties of translating therapeutic
interventions into clinical human sepsis.
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Introduction Hypogammaglobulinemia has been frequently found
in adult patients with severe sepsis and septic shock. Furthermore, it
seems that at least a low serum level of IgM is correlated with higher
mortality in sepsis. The mechanisms of hypogammaglobulinemia in
septic shock have not yet been explained. It has been hypothesized
that outflow of immunoglobulins into the extravascular space due to
increased capillary permeability could reduce immunoglobulin serum
concentrations. Angiopoietin-2, which directly disrupts the endothelial
barrier, is markedly elevated in sepsis and other inflammatory states
and its serum level has been correlated with microvascular leakage,
end-organ dysfunction and death in sepsis.
Methods In the prospective, noninterventional study, we assessed the
correlation between the capillary leakage marker angiopoetin-2 and
serum levels of IgG and IgM in 41 patients with community-acquired
severe sepsis or septic shock on admission. Blood samples were
obtained during the first 12 hours after admission to hospital.
Results Mean age of patients (17 females) was 70 years. Median
APACHE Il and SOFA scores at admission were 24 and 11, respectively.
The mortality rate was 45%. Thirty-four percent of all patients had level
of IgG <650 mg/dl. The median concentration of angiopoietin-2 in the
hypo-IgG group was 11,958 pg/ml, which was not statistically different
(Mann-Whitney; P >0.05) than in the rest of patients with normal levels
of I9G (15,688 pg/ml). The concentration of lgM <40 mg/dl was found in
only four patients (10%) and all died. Pearson’s correlation test showed
that the correlation between the concentrations of angiopoietin-2
and IgG (correlation coefficient 0.191) or IgM (correlation coefficient
0.0408), respectively, were not statistically significant (P <0.05).
Conclusion At present the hypothesis that increased microvascular
leakage is responsible for hypogammaglobulinemia in septic patients
could not be accepted. Studies on larger number of patients are
needed. In addition, it is necessary to further explore other possible
mechanisms, such as increased catabolism and consumption of
antibodies or inadequate synthesis of immunoglobulins, which could
also be responsible for hypogammaglobulinemia in sepsis.
References
1. Taccone FS, et al: Gamma-globulin levels in patients with community-
acquired septic shock. Shock 2009, 32:379-385.
2. Werdan K, et al: Score-based immunoglobulin G therapy of patients with
sepsis: the SBITS study. Crit Care Med 2007, 35:2693-2701.
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Introduction Sepsis and spontaneous bacterial peritonitis (SBP) are
common sequelae in patients with cirrhosis. Cirrhotics admitted
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to the ICU have an in-hospital mortality of up to 50% [1]. Microbial
translocation (MT) is the pathogenic mechanism implicated in SBP. The
triggering receptor expressed by myelocytes-1 (TREM-1) modulates
the immune response with resultant production of proinflammatory
cytokines and has been used as a biomarker in the diagnosis of bacterial
infection. We wish to evaluate the role of TREM-1 as a biomarker in
cirrhosis.
Methods Blood samples were obtained from 18 healthy controls (HC)
and 29 cirrhotic patients (CA) as defined by clinicoradiological criteria.
Disease severity was graded according to Child-Pugh class (median
10, range 5 to 13) and modified end-stage liver disease (MELD) score
(median 14, range 6 to 21). Simultaneous ascitic fluid samples were
taken from 10 patients in the CA group. Soluble TREM-1 and CD14 levels
(a surrogate marker of MT) were measured by ELISA. Flow cytometry
was used to quantify the expression of TREM-1 on monocytes and
neutrophils in blood and ascitic fluid.
Results TREM-1 expression is significantly higher in the CA group
compared with HC across all monocyte subsets but not neutrophils,
even in the absence of sepsis (see Figure 1). There is no correlation
between cell surface TREM-1 expression and severity of cirrhosis by
Child-Pugh or MELD score. sSTREM and sCD14 levels were elevated in
the CA group compared with HC (P = 0.0010 and 0.0016 respectively).
In addition, plasma sTREM-1 levels correlated with disease severity
according to MELD score (R=0.71,Cl=0.22t0 0.92 P=0.012) and serum
bilirubin (R =0.78,C1 = 0.36 to 0.94, P = 0.004). There was no correlation
with either form of TREM-1 with sCD14 levels. There was no difference
in cell surface or soluble TREM-1 expression between blood and ascitic
fluid monocytes in culture-negative, non-neutrophilic ascites.
Conclusion Blood monocyte and soluble TREM-1 are elevated in
cirrhotic patients even in the absence of sepsis. Soluble TREM-1 levels
correlate with disease severity in cirrhosis. Further studies are ongoing
to ascertain the utility of TREM-1 as a biomarker in cirrhosis.
Reference
1. Olson JC, et al.: Intensive care of the patient with cirrhosis. Hepatology 2011,
54:1864-1872.
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Introduction The blood-brain barrier (BBB) is highly restrictive of
the transport of substances between blood and the central nervous
system. Lipopolysaccharide (LPS) from Gram-negative bacteria was
reported to affect the permeability of the BBB. BBB disruption using a
LPS is used as a model of septic encephalopathy in mice. The present
study was designed to investigate the effects of different doses and
serotypes of LPS on BBB integrity in Sprague-Dawley rats.

Methods Male Sprague-Dawley rats weighing 200 to 250 g were
used in the study. Rats were given two different types of LPS (026:B6-
L5543 and 026:B6-L2762) in different doses (3, 5, and 10 mg/kg; i.v.).
Rectal temperature and arterial blood pressure measurements were
recorded for sepsis severity. The changes in the BBB permeability were
measured using the Evans blue (EB) and sodium fluorescein (NaFl) dye
extravasation techniques 24 hours after LPS administration.

Results Both LPS serotypes showed comparable arterial blood pressure
and rectal temperature recordings and the severity of the disease
increased with the increasing doses (5 mg/kg and 10 mg/kg) of LPS
and the mortality rates were found to be 29% and 63% respectively.
The extravasated contents of EB and NaFl tracers did not significantly
increase in brain parenchyma following the administration of different
doses of LPS with different serotypes.

Conclusion Our results showed no disruption to BBB by two different
serotypes of LPS even administered in increasing doses. These result
indicate that the BBB integrity of Sprague-Dawley rats are resistant to
the effects of two different serotypes of LPS.
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Introduction Septic encephalopathy is a frequent complication in
severe sepsis but its pathogenesis and mechanisms are not fully
understood. Oxygen supply and utilization are critical for organ
function, especially for the brain, a tissue extremely dependent on
oxygen and glucose. Disturbances in oxygen utilization are common
in sepsis and a number of mitochondrial dysfunctions have been
described in different tissues in septic animals as well as in septic
patients. Our group described mitochondrial dysfunctions in the brain
during experimental sepsis.

Methods Experimental sepsis was induced by endotoxemia (LPS 10 mg/
kg i.p.) in Sprague-Dawley rats and by polymicrobial fecal peritonitis in
Swiss mice. Brain glucose uptake was observed in vivo in endotoxemic
rats using positron emission tomography with [*®F]fluorodeoxyglucose
and autoradiography with 2-deoxy-'“C-glucose.

Results Mice with polymicrobial sepsis present hypoglycemia,
hyperlactatemia and long-term cognitive impairment. We observed
a rapid increase in the uptake of fluorescent glucose analog 2-deoxy-
2-((7-nitro-2,1,3-benzoxadiazol-4-yl)Jamino)-p-glucose in brain slices
from septic mice in vitro. A similar increase in brain glucose uptake
was observed in vivo in endotoxemic rats. Remarkably, the increase
in glucose uptake started 2 hours after LPS injection, earlier than
other organs. The brains of mice with experimental sepsis presented
neuroinflammation, mitochondrial dysfunctions and oxidative stress,
but mitochondria isolated from septic brains generated less ROS in
vitro in the first 24 hours. This led us to investigate the role of NADPH
oxidase, an enzyme induced during innate immune response, as a
potential source of reactive oxygen species in experimental sepsis.
Inhibiting NADPH oxidase with apocynin acutely after sepsis prevented
cognitive impairment in mice.

Conclusion Our data indicate that a bioenergetic imbalance and
oxidative stress is associated with the pathophysiology of septic
encephalopathy. We are observing a new metabolic phenotype in
the brain during sepsis, characterized by a rapid increase in glucose
uptake and mitochondrial dysfunctions that may be secondary to
inflammation and hypoxia.
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Introduction Pathophysiology of brain dysfunction associated
with sepsis is still poorly understood. Potential mechanisms involve
oxidative stress, neuroinflammation and blood-brain barrier altera-
tions. Our purpose was to study the metabolic alterations and markers
of mitochondrial dysfunction in a clinically relevant model of septic
shock.

Methods Twelve anesthetized (midazolam/fentanyl/pancuronium),
invasively monitored, and mechanically ventilated pigs were allocated
to a sham procedure (n = 5) or sepsis (n = 7), in which peritonitis was
induced by intra-abdominal injection of autologous feces. Animals
were studied until spontaneous death or for a maximum of 24 hours.
In addition to global hemodynamic and laboratory assessment,
intracranial pressure and cerebral microdialysis were assessed at
baseline, 6, 12, 18 and 24 hours after sepsis induction. After death,
brains were removed and brain homogenates were studied to assess
markers of mitochondrial dysfunction.
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Figure 1 (abstract P23).

Results All septic animals developed a hyperdynamic state associated
with lower arterial pressure, fever and organ dysfunction in comparison
with control animals. In the septic animals, we observed increased
brain dialysate glutamin levels at 12, 18 and 24 hours after sepsis
induction, as compared with control animals. Moreover, after analyzing
homogenates from the frontal cortex, we found higher concentrations
of glutamin and glutamate in septic as compared with control
animals (85.67 + 14.98 vs. 28.77 + 7.0; P = 0.01 and 132.1 + 19.72 vs.
53.33 £ 16.83; P=0.02, respectively). See Figure 1.

Conclusion We found higher concentrations of glutamate and
glutamin in brain tissues of septic animals as compared with control.
Furthermore, glutamin concentrations increased over time in the
extracellular space as measured by cerebral microdialysis. These
findings suggest an increased excitatory state that is potentially
associated with high energy expenditure. However, associations with
neuronal injury need further study.
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Introduction Septic encephalopathy is a sepsis-related brain dys-
function with a deterioration of cortical functions. The experimental
studies in the rat brain revealed a deranged neurotransmitter profile
during septic encephalopathy. Glutamatergic synapses, essential in
learning and memory, undergo use-dependent changes in synaptic
strength, referred to as plasticity. Permanent strengthening of synapses
after a brief stimulus, termed long-term potentiation (LTP), was
discovered in the hippocampus, and here it has been most thoroughly
studied. Cholinergic neurotransmission plays an important role in
regulating the cognitive functions of the brain. It acts as a signal-to-
noise ratio modulator of sensory and cognitive inputs. The irregularities
in brain functions give rise to the symptoms of delirium, including
disorganized thinking and disturbances of attention and consciousness,
which in turn might affect learning and memory. Possible mechanisms
for cholinergic deficiency include impairment of synaptic functions
of acetylcholine. Imbalances in the cholinergic system during sepsis
might therefore play an extensive role in the septic delirium.

Methods By using MRl imaging we identified functional changes in the
hippocampal region of patients with severe sepsis. This finding was
further supported by the experimental recordings in the rat brains of
lipopolysaccharide (LPS)-treated rats using the electrophysiological
patch clamp technique.
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Results Critically ill ICU patients diagnosed with septic delirium using
the CAM-ICU method underwent diagnostic MRI scans. The serial MRI
analysis revealed increased signal intensity in the hippocampal region
in diffusion-weighted MRI (DWI). We used endotoxemia model toinduce
sepsis in the rats. Electrophysiological analysis of the hippocampal
neurons in LPS-treated rats showed impaired LTP in the excitatory
synapses, as compared with controls. Application of physostigmine, a
blood-brain barrier permeable cholinesterase inhibitor, resulted in a
partial recovery of LTP in the hippocampal synapses of LPS-treated rats.
Conclusion The patients with septic delirium show functional changes
in the hippocampus. Furthermore, we show that endotoxemia affects
synaptic plasticity in the rat hippocampus, suggesting the involvement
of this brain region in the pathophysiology of septic delirium. Moreover,
the effect of the cholinergic neurotransmission onto the induction
and maintenance of synaptic plasticity in the rat hippocampus during
endotoxemia suggests that cholinergic neurotransmission might play a
critical role in septic encephalopathy.
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Introduction The neutrophil-lymphocyte count ratio (NLCR) is an
easy to analyse biomarker reacting very early in the course of acute
inflammation. It has previously been reported to correspond to
bacteremia and recently to disease severity in community-acquired
pneumonia [1]. We have looked at 205 consecutive patients with
Escherichia coli infections (ECI) and found the same to be true for
ECls. This may be of great clinical importance since E. coli is the most
frequently isolated pathogen in patients with infections requiring in
hospital care.
Methods This study is part of a 9-month consecutive study of
community-acquired severe sepsis and septic shock in adults at
Skaraborg Hospital in the western region of Sweden. The hospital
serves a population of 256,000 inhabitants and has approximately
60,000 annual visits to the ED. All patients admitted to the hospital
receiving intravenous antibiotic treatment within the first 48 hours
of admission were evaluated for severe sepsis and septic shock. Upon
admission, two sets of blood cultures and other relevant cultures were
obtained from each patient as well as sampling for NLCR and venous
plasma lactate. The patient records were evaluated by one infectious
diseases specialist. Approximately 2,300 patients were diagnosed
as having a bacterial infection. From those, an informed consent to
participate in the study could be obtained from approximately 1,600
patients.
Results Of the 1,600 patients who gave consent to participate in the
study, 205 had an ECI. Sixty-four had a positive blood culture for E. coli.
Fifty of the patients met one or more criteria for severe sepsis or septic
shock. The NLCR was significantly higher (P <0.001) within the severe
sepsis group (median = 21.1 with quartiles 11.1 to 42.4) compared with
the group with no severe sepsis (median = 11.6 with quartiles 7.6 to
18.9).
Conclusion The NLCR can be used as a biomarker of disease severity
even in ECls. The biomarker reacts rapidly, is cheap and needs no extra
sampling. The higher the value, the higher the probability for severe
sepsis. A high value can even precede the development of severe
sepsis or septic shock. However, a low value never excludes neither
bacteremia nor severe sepsis. The method cannot be used in patients
with disturbances in neutrophil or lymphocyte levels due to other
causes than sepsis.
Reference
1. deJager C, et al: The neutrophil-lymphocyte count ratio in patients with
community acquired pneumonia. PLoS ONE 2012, 7:e46561.



Critical Care 2013, Volume 17 Suppl 2
http://ccforum.com/supplements/17/S2

P26

Obesity and inflammatory markers in severe sepsis

P Simon', D Thomas-Riddel?, T Nemes', K Reinhart?, F Bloos?, UX Kaisers'
'University Hospital of Leipzig, Germany; *Center for Sepsis Control and Care,
Jena, Germany

Critical Care 2013, 17(Suppl 2):P26 (doi: 10.1186/cc11964)

Introduction Chronic inflammation has recently been recognized as
an important factor in the pathophysiology of obesity and associated
morbidities [1]. In this clinical study we aimed at identifying possible
effects of obesity on inflammatory markers in severe sepsis.
Methods With institutional ethical committee approval, 243
consecutive patients treated for severe sepsis or septic shock in the
ICUs of two university hospitals over a period of 5 months were studied.
Six patients were excluded due to cachexia, syndromal disorders or
missing clinical data. Diagnosis of sepsis was made according to SCCM
criteria. Serum levels of C-reactive protein (CRP, mg/l) and procalcitonin
(PCT, ng/ml) on day 1 of sepsis were compared among five body mass
index (BMI) strata according to WHO definitions. Two groups (BMI <30,
normal weight, and BMI =30, obesity) were formed for further analysis,
and PCT was logarithmically transformed (LogPCT), resulting in normal
distribution. Statistical analysis was performed using a t test.
Results Patients with BMI =30 had higher values of PCT and CRP
(Table 1). The difference in LogPCT was of borderline significance (P =
0.052). However, patients with positive blood cultures had significantly
higher LogPCT values (P = 0.017) (Figure 1). Difference in CRP was not
significant (P = 0.09). The trends over all five BMI strata (Table 1) were
not significant.
Conclusion Obesity with BMI =30 seems to be associated with an
increase in inflammatory markers in patients with severe sepsis,
particularly in bacteraemia. The role of adipose tissue in severe sepsis
should therefore be studied in more detail.
Reference
1. Wellen K, et al: Inflammation, stress, and diabetes. J Clin Invest 2005,
115:1111-1119.
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Introduction Identifying a group of patients at high risk of developing
infectious complications is the first step in the introduction of effective
pre-emptive therapies in specific patient groups. Quantifying cytokine
gene expression also furthers our understanding of trauma-induced
immunosuppression. Our group has already demonstrated that a

BMI n PCT (ng/ml) CRP (mg/) predictive immunological signature derived from mRNA expression in
18510 24.9 196 48(11.9) 153 (189) elective thoracic surgical patients accurately predicts pneumonia risk [1].
Methods In total, 121 ventilated polytrauma patients were recruited.
>30.0 47 7.3 (24.6) 228(254) mRNA was extracted from PaxGene tubes collected within 2 hours
18510 24.9 101 49(117) 147 (175) of the initial insult, at 24 and 72 hours. T-helper cell subtype specific
cytokines and transcription factors mRNA was quantified using qPCR.
2510299 9 44(120) 157.(218) Ten healthy controls served as a comparator.
Results The Median Injury Severity Score (ISS) was 29. Time 0 bloods
30to 349 32 6.9 (22.6 212118
° (226) (18) demonstrated a reduction in TNFa, IL-125, IL-23%, RORyT* and T bet$, and
3510399 7 74(383) 241 (264) anincrease in IL-10* and IL-4" mRNA levels in comparison with the control
group (*P<0.0001, 'P <0.001 to 0.0001, *P <0.01 to 0.001, 5P <0.05 to 0.01).
=400 8 11432 27872 There was a positive correlation between ISS and IL-10* whilst both IL-23%
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Figure 1 (abstract P27). Cytokine mRNA levels in trauma (time 0) and control groups.
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and RORYT* were negatively correlated at time 0. TNFa, IL-10* and IL-27*
increased and IFNy', IL-12%, IL-17AS, RORyT* and T bet* mRNA levels
decreased over the initial 24 hours. Subsequent bacteraemia (18/121
patients) was associated with a lower TNFo/IL-10 ratio* at baseline.
Similarly, higher IL-10* and lower T bet* mRNA at 24 hours also predicted
later bacteraemic episodes. Development of pneumonia followed a
similar pattern. A multivariate logistical regression model proved highly
accurate in predicting infectious complications from mRNA analysis of
early blood samples. See Figure 1.

Conclusion Cytokine gene expression patterns indicate an immediate
and sustained impairment in Th1, Th17 and innate immunity with
concurrent upregulation of the Th2 response following major trauma.
The magnitude of this response predicts subsequent infectious
complications.

Reference

1. White M, et al: Chest 2011, 139:626-632.
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Introduction The evaluation of sepsis severity is complicated by the highly
variable and nonspecific nature of clinical signs and symptoms. We studied
routinely used biomarkers together with clinical parameters to compare
their prognostic value for severe sepsis and evaluate their usefulness.
Methods A cohort study of 150 patients >18 years with severe sepsis
according to the Surviving Sepsis Campaign, in an ICU of a university
hospital. Demographic, clinical parameters and coagulation, infection
and inflammation parameters during the first 24 hours from severe
sepsis or septic shock onset were studied. Descriptive and comparative
statistical analysis was performed using SPSS version 15.0 (SPSS Inc.,
Chicago, IL, USA).
Results We analyzed 150 consecutive episodes of severe sepsis (16%)
or septic shock (84%) in the ICU. The median age of the patients was
64 (interquartile range, 48.7 to 71) years; the main sources of infection
were intra-abdomen (45%) and respiratory (38%); 70.7% had medical
diseases. The 28-day mortality was 22.7%. The profile of death patients
were men (64.7%, n =22), with significantly higher average age (63 vs.
57 years; P =0.049), as well as clinical severity scores, APACHE Il (29.8 vs.
24.1; P <0.001) and SOFA (12.1 vs. 8.9; P <0.001) and major dysfunction
organ number (4.6 vs. 3.6; P <0.001). Bilirubin was the best predictor of
28-day mortality with the largest AUC (0.71), followed by hemoglobin
(0.69) and C3 (0.67). The multivariate logistic regression was adjusted
for three risk parameters, hemoglobin (OR: 0.68; 95% Cl: 0.51 to 0.94),
bilirubin (OR:1.63; 95% Cl: 1.08 to 2.45) and white blood cells (OR:1.04;
95% Cl: 1.01 to 1.08) and with these parameters a ROC analysis was
performed, giving an AUC of 0.77 (0.69 to 0.84).
Conclusion The assessment of routine biomarkers (bilirubin, white
blood cells and hemoglobin) may be a helpful tool in the decision-
making process at the bedside, for the evaluation of early ICU admission
of recoverable patients, as indicators of inflammatory response, organ
dysfunction or catabolism level, and their significant predictive value
on mortality.
Reference
1. Glickman SW, Cairns CB, Otero RM, et al.: Disease progression in
hemodynamically stable patients presenting to the emergency
department with sepsis. Acad Emerg Med 2010, 17:383-390.
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Introduction We analyze procalcitonin (PCT) as a prognostic marker, in
order to assess the clinical impact of a daily PCT measure.
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Methods From November 2010 to November 2011 we collected clinical
data, drug administration, scores and PCT values of 420 consecutive
patients during hospitalization. Statistical analysis was made using
SPSS software. We calculated ICU mortality, 1-month mortality and
1-year mortality. Median percentage daily variation was calculated as:
(PCT day after — PCT of the date value) / PCT of the date valuex100.
PCT variation in the last 48 hours of hospitalization was calculated as:
(PCT at discharge - PCT at 48 hours before discharge) / PCT 48 hours
before dischargex100. We compared peak values in dead patients
versus alive patients. A logistic regression was performed in order to
assess mortality odds ratio.
Results Of the 420 patients, 63 (15%) died in the ICU, 12 (2.86%) died
1 month after ICU discharge and 16 (3.80%) died 1 year after ICU
discharge. PCT values were higher during the last day of hospitalization
in dead patients versus alive patients. PCT percentage variation during
the last 48 hours of hospitalization had a slower trend in patients who
died than in those who survived; these differences are even more
marked in patients who had a septic event. A slower descending trend
of daily PCT values was found in patients who died than in those who
survived. PCT peak levels during the ICU stay were higher in dead
patients with respect to alive ones. At logistic regression analysis PCT
decrease in the last 48 hours <-30% (OR 3.71), PCT peak higher than
10 ng/ml (OR 2.38), and PCT last day/PCT peak ratio >50% (OR 2.064)
were ICU mortality risk factors. PCT values were a higher predictive ICU
mortality risk factor than SOFA and APACHE Il scores. Other prognostic
factors were age and lactate values. Only age was a risk factor in
1-month and 1-year mortality.
Conclusion PCT is a good prognostic marker and is strongly correlated
to the clinical status and gravity of the patients, so PCT seems to be a
useful marker in an intensive care scenario.
References
1. Jensen JU, Heslet L, Jensen TH, et al.: Procalcitonin increase in early
identification of critically ill patients at high risk of mortality. Crit Care Med
2006, 34:2596-2602.
2. FritzHG, Brandes H, Bredle DL, et al.: Post-operative hypoalbuminaemia and
procalcitonin elevation for prediction of outcome in cardiopulmonary
bypass surgery. Acta Anaesthesiol Scand 2003, 47:1276-1283.
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Introduction Although absolute values for C-reactive protein (CRP) and
procalcitonin (PCT) are well known to predict sepsis in the critically ill, it
remains unclear if and how changes in CRP and PCT predict evolution
of infectious disease and how they compare in this respect.

Methods In 72 critically ill patients with new-onset fever, CRP and
PCT were measured on day 0, 1, 2 and 7 after inclusion, and their
clinical course was documented over 1 week with follow-up to day 28.
Infection was microbiologically defined, as was bloodstream infection;
septic shock was defined as infection plus shock.

Results From peak at day 0 to 2 to day 7, CRP decreases most when
(bloodstream) infection and septic shock (day 0 to 2) resolve and
increases most when complications such as a new (bloodstream)
infection or septic shock (day 3 to 7) supervene (area under the receiver
operating characteristic curve 0.70 or higher, P = 0.04 or lower). PCT
decreases most when septic shock resolves (AUC 0.72, P = 0.007) and
increases most when a new bloodstream infection or septic shock
supervenes (AUC 0.82 or higher, P <0.001). The day 7 value of PCT rather
than of CRP was predictive for 28-day outcome (AUC 0.70, P = 0.005).
Conclusion The data, obtained during ICU-acquired fever and infections,
suggest that CRP and PCT changes predict the course of infectious
disease and its complications. CRP may be favoured over PCT courses
in decisions on appropriateness and duration of antibiotic treatment,
whereas PCT rather than CRP courses may help predicting complications
such as bloodstream infection, septic shock and mortality.
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Introduction Differentiation of acute heart failure from infection in
patients with respiratory symptoms and a history of congestive heart
failure (CHF) is challenging due to overlap of clinical symptoms and
X-ray findings. The BACH study found higher mortality rates if patients
presenting with dyspnea were treated with antibiotics and their
procalcitonin (PCT) levels were low indicating absence of bacterial
infection. Yet the BACH study was observational and causal inference
cannot be drawn. Herein, we analyzed the effects of PCT-guided
antibiotic stewardship in CHF patients from a previous trial (ProHOSP).
Methods This is a secondary analysis of a previous randomized trial
of adult ED patients with respiratory symptoms and a history of CHF.
Patients were randomized to administration of antibiotics based on a
PCT algorithm (PCT group) or standard guidelines without knowledge
of PCT levels (control group). The primary endpoint of this analysis is
the risk of adverse outcome defined as death or ICU admission within
30 days after ED admission.

Results A total of 233 patients met the inclusion criteria, with 116 in
the PCT-guided group and 117 in the control group. In the subgroup
of patients with low initial PCT levels <0.25 ng/I (n = 110), PCT-guided
patients had a significant reduction in antibiotic exposure (mean 3.7
vs. 6.5 days, difference -2.8 (95% Cl -4.4, -1.2), P <0.001). Furthermore,
PCT-guided patients had a significant lower risk for death and ICU
admission (4% vs. 20%, odds ratio 6.0 (1.3, 28.2), P = 0.02). See Figure 1.
Conclusion In CHF patients with suspicion of respiratory infection,
use of a PCT protocol resulted in a significant decrease of antibiotic
exposure and significantly improved outcomes in patients with low PCT
levels indicating absence of bacterial infection. Whether inadequate
antibiotic therapy in these CHF patients requiring diuretic treatment
explains this difference in clinical outcomes needs verification.

1.00 4
L,  PCT guided group
0.90
P=0.02
80 Control group
0.70
0.60
0.50
T T T T
0 10 20 30
Time after ED admission (Days)
Number at risk
PCT guided group 51 50 43 43
Control group 60 51 49 48
Figure 1 (abstract P31). Time to adverse outcome according to group
allocation.
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Introduction Pulmonary complications after cardiac surgery like ARDS
are frequent and linked to high mortality [1]. Pro-adrenomedullin
(pro-ADM) has a possible role in the development of ARDS [2] and a
positive correlation between levels of pro-ADM and inflammation
was found [3]. In this study we investigated whether intraoperative
and postoperative pro-ADM transpulmonary gradient could predict
postoperative morbidity.
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Figure 1 (abstract P32). Pro-ADM transpulmonary gradient at different
time points.

Methods In this prospective cohort study, 39 patients undergoing
cardiac surgery using CPB were included. Blood was collected before
surgery (T0), after induction of anesthesia (T1), after termination of CPB
(T2), at ICU arrival (T3) and 3 hours (T4), 6 hours (T5) and 18 hours (T6)
after arrival. Pro-ADM was measured with a sandwich immunoassay.
Primary endpoints were length of ICU and hospital stay (ICU-LOS,
hospital-LOS).

Results An increase of arterial and venous pro-ADM plasma con-
centrations was observed after surgery. Immediately after termination of
CPB the venous concentration was significantly lower than arterial pro-
ADM concentration, but at T6 the venous concentration was significantly
higher, indicating a switch from a negative to positive transpulmonary
gradient (Figure 1). The pro-ADM venous-arterial difference at T5 was a
significant predictor of ICU-LOS (P = 0.032) and the difference at T3 was a
significant predictor of hospital-LOS (P = 0.001).

Conclusion We found that the transpulmonary gradient of pro-ADM
was a predictor for ICU-LOS and hospital-LOS at T3 and T5, respectively.
Pro-ADM might be a promising marker for prediction on outcome of
patients undergoing cardiac surgery on CPB. The transpulmonary shift
of pro-ADM might be caused by an inflammatory response.
References

1. Apostolakis E, et al.. J Card Surg 2010, 25:47-55.

2. KameiM, et al: Acta Anaesthesiol Scand 2004, 48:980-985.

3. Uedas, etal: Am JRespir Crit Care Med 1999, 160:132-136.
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Introduction Measurement of biomarkers is a potential approach to
early assessment and prediction of mortality in septic patients. The
purpose of this study was to ascertain the prognostic value of pro-
adrenomedullin (pADM), measured in all patients admitted to the ICU
of our hospital with a diagnosis of severe sepsis or septic shock during
1 year.

Methods A cohort study of 117 patients >18 years with severe sepsis
according to the Surviving Sepsis Campaign, in an ICU of a university
hospital. Demographic, clinical parameters and pADM, C-reactive
protein and procalcitonin were studied during 1 year. Descriptive and
comparative statistical analysis was performed using the statistical
software packages Statistica Stat Soft Inc 7.1 and MedCalc 9.2.1.0.
Results We analyzed 117 consecutive episodes of severe sepsis (15%)
or septic shock (85%) in the ICU. The median age of the patients was
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64 (interquartile range, 53 to 72) years; the main sources of infection
were respiratory tract (46%) and intra-abdomen (21%). The 28-day
mortality was 32.5%. The profile of death patients had a significantly
higher average age (64.7 vs. 57.6 years; P = 0.024), as well as clinical
severity scores, APACHE I (26.6 vs. 23; P = 0.006) and SOFA (11.6 vs. 89.2;
P <0.001). Kaplan-Meier survival analysis was significant. P = 0.0017 for
patients with pADM <1.2 nmol/I. Cox regression analysis also showed
statistical significance (P = 0.0033) and a likelihood ratio = 1.18 per each
1 nmol/l increase in pADM.
Conclusion The protein pADM is an important prognostic biomarker
of survival when measured on admission of septic patients to the ICU.
References
1. PezzilliR, Barassi A, Pigna A, et al.: Time course of proadrenomedullin in the
early phase of septic shock. A comparative study with other
proinflammatory proteins. Panminerva Med 2012, 54:211-217.
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Introduction IL-6, a proinflammatory cytokine, is synthesized from fibro-
blasts, T lymphocytes, endothelial cells and monocytes. It serves as an
important mediator during the acute phase response to inflammation in
sepsis. We hypothesized that the plasma IL-6 is correlated with mortality
and severity scores in critically ill patients with sepsis.

Methods We conducted a prospective study of plasma IL-6 level at the
initial phase of sepsis and the risk of mortality. A total of 203 patients
with sepsis, who were admitted to the medical ICU at Phramongkutklao
Hospital, Bangkok during January to December 2011, were analyzed.
Serum IL-6, C-reactive protein (CRP), and lactate were measured within
the first 24 hours of ICU admission. Severity scores (APACHE I, SAP II,
and SOFA scores) were measured. The primary outcome variable was
28-day all-cause mortality.

Results We found that the overall 28-day mortality was 46% (93 out of 203
patients). There was a significantly positive correlation between mortality
rate and plasma IL-6 (survivors vs. nonsurvivors; 74 (4.4 to 1,718) vs. 206
(19 to 5,000) pg/ml, P <0.05), lactate (survivors vs. nonsurvivors; 1.65 (0.7
to 11.61) vs. 2.47 (0.94 to 19.13) mmol/l, P <0.05), but not CRP levels (P =
0.24). Compared with the patients with plasma IL-6 <100 pg/ml, septic
patients with IL-6 levels >100 were associated with an increased 28-day
mortality with the odd ratio of 2.99 (95% Cl 1.42 to 6.29, P <0.05). We
also found that plasma IL-6 levels were well correlated with APACHE I
(P <0.05), SAPS Il (P <0.05), and SOFA (P <0.05) scores.

Conclusion The initial phase plasma IL-6 levels were correlated with
severity and mortality in critically ill patients with sepsis.
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Introduction Sepsis results from complex interactions between
infecting microorganisms and host responses, often leading to
multiple organ failures and death. Over the years, its treatment has
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been standardized in early goal-oriented therapies, which may benefit
from circulating biomarkers for early risk stratification. We aimed to
evaluate the prognostic value of presepsin (sCD14-ST), a novel marker
of bacterial infection.

Methods We performed a nested case-control study from the
randomized controlled Albumin Italian Outcome Sepsis (ALBIOS)
trial, enrolling patients with severe sepsis or septic shock from 100
ICUs in Italy. Fifty survivors and 50 nonsurvivors at ICU discharge
were selected, matched for age, sex, center and time of enrollment
after inclusion criteria were present. EDTA-plasma samples were
collected at days 1, 2 and 7 after enrolment for presepsin (immune-
chemiluminescence assay PATHFAST Presepsin, URL 320 pg/ml, CV 5%;
Mitsubishi Chemicals) and procalcitonin assay (PCT, Elecsys BRAHMS
Cobas® PCT, URL 0.046 ng/ml, CV 8.8%; Roche Diagnostics).

Results Clinical characteristics were similar between the two groups,
except for a worse SOFA score at day 1 in decedents. Presepsin at
day 1 was significantly higher in decedents (2,268 (1,145 to 4,305) pg/
ml, median (Q1 to Q3)) than in survivors (1,184 (855 to 2,158) pg/ml,
P = 0.001), while PCT did not differ (18.5 (3.3 to 45.7) vs. 10.8 (2.6 to
46.4) ng/ml, P = 0.31). Presepsin decreased over time in survivors, but
remained elevated in decedents (974 (674 to 1,927) vs. 2,551 (1,438
to 5,624) pg/ml at day 7, P = 0.02 for time-survival interaction); PCT
decreased similarly in the two groups (P = 0.19). Patients with early
elevated presepsin had worse SOFA score, higher number of MOFs,
hemodynamic instability (lower mean arterial pressure at baseline
and after 6 hours), and mortality rate at 90 days (75% vs. 42%, log-
rank P <0.001). The association between presepsin and outcome was
more marked in patients with late enrollment (6 to 24 hours), and in
septic shock. Early presepsin had better prognostic accuracy than PCT
(AUROC 0.69 vs. 0.56, P = 0.07), and improved discrimination over SOFA
score, especially in septic shock.

Conclusion Early presepsin measurements may provide important
prognostic information in patients with severe sepsis or septic shock,
and may be of crucial importance for early risk stratification.
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Introduction The level of presepsin is useful for differentiating sepsis
from noninfectious systemic inflammatory response syndrome. It has
been reported that the presepsin levels in patients with chronic renal
failure are abnormally high. However, there are no studies investigating
the usefulness of presepsin for diagnosis of sepsis in patients with acute
kidney injury (AKI). Our purpose of this study is to clarify the diagnostic
accuracy of presepsin in patients with AKl and the relationship between
presepsin level and AKI severity.

Methods This study was conducted as a single-center retrospective
study. Blood samples were collected from patients admitted to the
emergency room at Fukuoka University Hospital between June 2010
and October 2012. We enrolled 254 patients with suspected sepsis and
other disease patients. We classified the patients into an AKI group
according to the RIFLE criteria (Risk n =52, Injury n = 39, Failure n =41,
Loss of kidney function and End-stage kidney disease n=7) and a non-
AKI group (n = 115). The AKI patient group was further classified into a
sepsis group and a nonsepsis group in each AKI stage and we analyzed
the diagnostic accuracy of presepsin in patients with sepsis.

Results For the non-AKI patients, the median of presepsin in patients
with nonsepsis (n = 78) and the sepsis group (n = 37) were 406 pg/ml
(range: 86 to 4,374) and 1,065 pg/ml (range 86 to 9,960), respectively
(P <0.0001). For the Risk patients, the median of presepsin in patients
with nonsepsis (n = 25) and the sepsis group (n = 27) were 299 pg/ml
(range: 71.2t0 3,361) and 831 pg/ml (range: 233 to 16,759), respectively
(P <0.01). For the Injury patients, the median of presepsin in patients
with nonsepsis (n = 12) and the sepsis group (n = 27) were 463 pg/ml
(range: 122to 1,197) and 1,451 pg/ml (range: 237 to 4,200), respectively
(P <0.001). For the Failure patients, the median of presepsin in patients
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with nonsepsis (n = 14) and the sepsis group (n = 27) were 1,607 pg/ml
(range:454t08,516)and 1,523 pg/ml (range: 293 to 16,764), respectively
(P=0.175). The diagnostic accuracy of presepsin in patients with sepsis
was determined by ROC analysis, the area under the curve was 0.789
for the non-AKI patient group, 0.735 for the Risk patient group, 0.855 for
the Injury patient group and 0.593 for the Failure patient group.
Conclusion In Failure and more progressed AKI patients, the diagnostic
accuracy of the presepsin level was lower than the other groups.
References
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Introduction As a method for the diagnosis of sepsis, we previously
reported an ELISA method for measuring the serum levels of presepsin.
That method, however, took approximately 2 hours to yield results.
Methods To resolve this problem, we later developed a simplified
assay kit making use of immunochromatography (Point of Care test;
POC test), and are currently evaluating the usefulness of this kit for
diagnosis of sepsis and evaluation of its severity. In 21 septic patients
with sepsis, we analyzed the serum levels of presepsin in relation to
APACHE Il and SOFA scores.

Results APACHE Il and SOFA scores at baseline were 28.7 + 7.5 and
10.8 + 3.9, respectively, in these patients. These were significant
correlations between the serum presepsin levels and the APACHE I
score, and also between the serum presepsin levels and the SOFA score.
Conclusion Furthermore, there was also a significant correlation
between the results of the POC test and the serum presepsin levels.
These results indicate that measurement of the serum presepsin might
be useful for evaluating the severity of sepsis.
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Introduction Serum nitrite/nitrate (NOXx) levels in the early phase of
septic acute lung injury (ALl)/acute respiratory distress syndrome
(ARDS) have recently been reported to possibly play a key role in
pathogenesis of ALI/ARDS.

Methods NOx levels in the early phase of septic ALI/ARDS were
measured by autoanalyzer (TCI-NOX 1000; Tokyo Kasei Kogyo Co., Ltd,
Tokyo, Japan). Cytokine was measured by ELISA (Medogenix, Fleurus,
Belgium).

Results Both NOx and TNFa levels were significantly higher in the ARDS
group than in the ALI group. A negative correlation was found between
the PaO,/FIO, (P/F) ratio and serum NOx levels. In addition, a positive
correlation was found between the TNFa and serum NOx levels. The
30-day, 60-day and 90-day mortality rates were 8.7%, 15.2% and 19.6%,
respectively, in the patients with ALI/ARDS. There were no differences
in the P/F ratio, serum NOx levels or TNFa levels in the early phase
of ALI/ARDS between the 30-day survival and death groups. On the
other hand, the P/F ratio, serum NOx levels and TNFa levels in the early
phase of ALI/ARDS were significantly higher in the 60-day and 90-day
death groups than in the corresponding survival groups. There were
no significant differences in the 90-day mortality rates between the ALI
and ARDS groups.

Conclusion Our findings suggested that NOx may be involved in the
pathogenesis of ALI/ARDS.
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Introduction Ruling out Legionella sp. in patients presenting with
community-acquired pneumonia (CAP) is important due to differences
in treatment regimens. Yet antigen tests as well as blood cultures have
low sensitivity and an important time delay, making empirical broad
spectrum coverage necessary particularly in severe cases. Fiumefreddo
and colleagues recently proposed a clinical score based on six clinical
and laboratory variables (fever, cough, sodium, lactate-dehydrogenase,
C-reactive protein, platelet count) which allowed assessing the
likelihood of Legionella [1]. Yet these variables need validation in
an independent patient cohort before implementation into clinical
routine.
Methods We analyzed data from a large multinational database of
patients with CAP (CAPO) [2] between 2001 and 2012. We performed
logistic regression analysis and the area under the receiver operating
characteristics (AUC) curve to study the association of these variables
with the diagnosis of Legionella.
Results Data for 8,278 CAP patients were analysed; the infectious
organism was known in 2,321 cases (28%), including a total of 101
patients with urinary antigen-confirmed Legionnaires’ disease and
983 patients with confirmed pneumococcal disease. All variables were
predictors for Legionella with odds ratios ranging from 1.002 to 5.767.
Combining the variables in a joint logistic regression model showed a
high predictive accuracy with an AUC of 0.86.
Conclusion This analysis validates the Legionella score in an inde-
pendent sample and shows high diagnostic accuracy. Interventional
trials with adapted antibiotic regimes for non-inferiority in a real live
population are warranted.
References
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Introduction It has been shown that polymorphic variants at some
host genes can modify risk of community-acquired pneumonia (CAP),
including those critical for the host response to CAP - innate immune
system, the lung's defense against inhaled microorganisms, and
inhibition of fibrinolysis and the renin-angiotensin system. The aim of
the study was to analyze polymorphisms in genes potentially relevant
to CAP pathogenesis mechanisms to reveal novel and confirm reported
genetic risk factors in the general Russian population.

Methods Patients with CAP (n = 334), volunteers without a previous
history of CAP, control group A (n = 141) and a second control
group B (n = 314) were included in the study. Using allele-specific
tetraprimer PCR, all subjects were genotyped for 13 polymorphic
variants in the genes of xenobiotic detoxification CYP1A1 (rs2606345,
rs4646903, rs1048943), GSTM1 (Ins/Del), GSTT1 (Ins/Del), ABCB1
(rs1045642); immune and inflammation response IL-6 (rs1800795),
TNFa (rs1800629), MBL2 (rs7096206), CCR5 (rs333), NOS3 (rs1799983),
angiotensin-converting enzyme (ACE; rs4340), and occlusive vascular
disease/hyperhomocysteinemia MTHFR (rs1801133).
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Results Seven genes CYP1A1 rs2606345T/T, GSTM1 Ins/*, ABCB1
C/C, IL-6 C/C-G/G, NOS3 T/T-G/G, CCR5 Ins/Ins, and ACE Del/Del were
associated with CAP. The highest effect was detected for the CYP1A1
rs2606345: in comparison with the control A, P = 3.9x10, OR =
2.40, 95% Cl: 1.59 to 3.64; and in comparison with the control B, P =
1.4%107, OR = 2.0, 95% Cl: 1.46 to 2.74. For the two genes CYP1A1 and
GSTM1, associations remained significant after correction for multiple
comparisons. Multiple analysis by the number of all risk genotypes
showed a highly significant association with CAP (P = 2.4x1077, OR =
3.03, 95% Cl 1.98 to 4.64) with the threshold for three risk genotypes.
Using the ROC analysis, the AUC value for multi-locus model was
estimated as 68.38, which is rather high for genetic markers.
Conclusion We have provided the first experimental evidence for the
associations of genes coding detoxification enzymes with the risk of
CAP. Our results also demonstrate that predisposition to CAP is strongly
attributed to the effects of a number of genes with low penetrance
and therefore imply that inter-locus interactions may be regarded as
an important component of polygenic and multifactorial factors of
susceptibility to CAP.

P41

Outcome of severe community-acquired pneumonia: the impact of
comorbidities

JM Pereira’, JA Paiva', F Froes?, JP Baptista®, J Gongalves-Pereira*

'Centro Hospitalar S. Jodo, Porto, Portugal; Hospital Santa Maria-CHLN,
Lisboa, Portugal; *Hospitais da Universidade de Coimbra — CHUC, Coimbra,
Portugal; *Hospital Sdo Francisco Xavier, Lisboa, Portugal

Critical Care 2013, 17(Suppl 2):P41 (doi: 10.1186/cc11979)

Introduction Several comorbidities have been independently asso-
ciated with both predisposition to community-acquired pneumonia
and a worse outcome. The goal of this study was to evaluate the impact
of comorbidities on the outcome of patients with severe community-
acquired pneumonia (SCAP).

Methods A prospective, multicentre, observational cohort study of
all patients with SCAP consecutively admitted to 14 Portuguese ICUs
during a 12-month period. Several comorbidities were evaluated:
congestive heart failure, cancer, chronic renal failure, chronic respira-
tory failure, chronic hepatic disease, alcoholism, diabetes mellitus,
neurologic disease, immunosuppression, HIV infection. To evaluate the
impact of comorbidities associated with hospital mortality in univariate
analysis, a logistic regression analysis adjusted to other variables
(clinical relevant or statistically significant in univariate analysis) was
performed.

Results A total of 536 (14%) of the 3,766 enrolled patients had SCAP.
They were mostly male (66%) with median age 59 (29 to 82) years,
median SAPS Il 44 (21 to 80) and total SOFA score 8 (3 to 16). Thirty-
seven per cent of the cases were microbiologically documented (St.
pneumoniae - 24%; Enterobacteriaceae — 20%; influenza A (H1N1)
virus — 18%) and 45% had septic shock. Antibiotic combination was
used in 76% of the patients and 61% received a macrolide. Median
hospital length of stay was 19 (3 to 70) days and hospital mortality
was 35%. Comorbidities were present in 70% of the patients. The most
frequent were: diabetes mellitus (21%), chronic respiratory failure
(18%) and alcoholism (15%). Median Charlson’s comorbidity index
(CCl) was 4 (0 to 13). In univariate analysis, the presence of at least one
comorbidity (odds ratio (OR) 2.29; 95% Cl 1.49 to 3.52), namely cancer
(OR 3.80; 95% Cl 2.14 to 6.74; P <0.001), chronic renal failure (OR 3.23;
95% Cl 1.53 to 6.82; P = 0.001), immunosuppression (OR 2.12; 95% Cl
1.15 t0 3.92; P = 0.014) and neurologic disease (OR 1.87; 95% Cl 1.10 to
3.17; P = 0.02), increased the chances of dying in the hospital. Median
CCl was also significantly higher in nonsurvivors (5 vs. 3; P <0.001; OR
per point 1.10 (95% Cl: 1.05 to 1.15)). The only independent risk factor
for hospital mortality was the presence of at least one comorbidity (OR
2.09;95% Cl 1.13 to 3.85).

Conclusion In SCAP, the presence of at least one comorbidity doubles
the chances of dying in the hospital and is an independent risk factor
for hospital mortality.
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Introduction Infective endocarditis (IE) is a high-mortality disease,
especially in the early surgery subgroup. The aim of this study was try
to identify prognostic factors of IE that will require surgery during the
same admission of their diagnosis, including evaluation of surgical
severity scores.

Methods A retrospective study (5 years) of all patients admitted to
a tertiary hospital in northern Spain with diagnosis of IE (modified
Duke criteria) who required early surgery. Demographic, clinical and
microbiology data were collected. Chi-square and Student t tests.
Significance: P <0.05. SPSS17.

Results We had 73 patients, 79.5% men, age 65 years. Eighty-two
percent had positive blood cultures. Forty-one percent of cases
required previous ICU admission. Surgery was urgent in 35%. Fifty-six
per cent of patients had postoperative shock and 58% suffered post-
surgery ARF. Hospital mortality was 31.5%. Regarding prognostic scales:
the mean EuroSCORE was 11.38 + 3.93 points. No patient was placed in
the low-risk group. Ninety-four per cent of cases were at high risk. The
Parsonnet mean score was 27.7 = 11.6. The mean Beth Israel Medical
Center was 37.6 = 10 points. The mean Ontario scale was 7.09 + 2.7.The
mean Surgical risk scale of Roques was 6.69. And the mean by Pons
Scale was 24.02. Dead patients are older, with previous heart disease,
require urgent surgery and have previous ICU stay; usually they have
MOF and they had received less than 7 days of antibiotic treatment. The
etiology did not worsen the prognosis.

Conclusion|n early surgery IE, it appears to be associated with mortality:
age >70 years, previous heart disease, emergency surgery, antibiotics
within 7 days before surgery, preoperative MOF, and high scores on
scales of Pons and Ontario. The causal agent and echocardiography
have no relation with worse prognosis. The general syndrome debut
and the Streptococcus spp. etiology seem to have lower mortality. IE
has pathologies with high .preoperative severity scores but these are
not sufficient to guide therapeutic decisions.
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Introduction Urosepsis associated with urinary tract calculi is a critical
disease. Patients with this condition occasionally require drainage,
mostly ureteric stent placement and these patients need longer
hospitalization. However, indications for timely ureteric stenting for
urosepsis associated with urinary tract calculi have not been clearly
determined. The objective of the study was to evaluate whether earlier
stent placement might lead to shorter length of stay (LOS) in hospitals.
Methods For patients who required ureteric stent procedures for
urosepsis associated with urinary tract calculi in our hospital from
July 2008 to July 2012, we compared the LOS in our hospital between
patients with earlier stenting and those without it. A linear regression
model was used for multivariable-adjusted comparison.

Results In a total of 30 patients (mean age, 72; 13 males), the mean
days from emergency room admission to ureteric stenting was 3.5 days
(range, 1 to 14 days) and the overall mean LOS was 36 days (range,
8 to 102 days). The early-stenting group (mean LOS, 21 days) had
significantly shorter LOS than the delayed-stenting group (mean LOS,
50 days) with adjusted B coefficient of —-26 days (95% Cl, -46, —6).
Conclusion In patients with urosepsis associated with urinary tract calculi,
earlier stenting within 2 days of admission may reduce the hospital LOS.
References
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Introduction Analysis of mortality-related factors in urinary sepsis
patients.
Methods A retrospective descriptive study of urologic sepsis patients
in the ICU from 2008 to 2010. Clinical, epidemiological and outcome
variables were analysed. Quantitative variables are expressed as
either mean and standard deviation or as median and interquartile
range for asymmetric variables. Qualitative variables are expressed as
percentages and absolute values. Mann-Whitney’s U test and Fisher’s
exact test were applied (a error was 5% in both cases), as well as binary
logistic regression for multivariate analysis.
Results There was a total number of 44 patients (aged 59.39 + 17.71;
63.8% females). APACHE Il score upon admission was 18 + 6. Out of
these patients, 27.3% showed no underlying disorder and 18.2% (no =
8) showed chronic renal failure; 25% were immunodepressed patients;
31% underwent urinary instrumentation in the previous 15 days, yet
only three of them had undergone permanent urine catheterization.
Observed mortality was 25%, while sepsis-related mortality was 22.7%.
The patients who died were, on average, older that those who survived
(67.9+710.2 vs. 56.8 = 18.7; P = 0.02). Besides, the former also reported
greater delay in turning to the hospital after symptom onset (13.4 + 6.6
vs. 6.2 £ 4.7 days; P = 0.0001). Immunodepressed patients presented
higher mortality rate: OR 8.7 (95% Cl 1.7 to 42.3), as well as those who
underwent inappropriate initial antibiotic treatment: OR 10.8 (95%
Cl 2.1 to 54.7). No relation was observed between germ typology or
resistance to B-lactam antibiotics and mortality. After adjustment of
mortality due to APACHE Il score upon admission, delay in the onset
of appropriate antibiotic treatment was an independent predictor of
mortality in our patients: OR 1.2, 95% Cl (1.02 to 1.42).
Conclusion Urinary sepsis mortality is associated with late-onset and/
or inappropriate antibiotic use, as well as with immunodepression and
advanced age.
References
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Introduction Infections are a major complication during the
postoperative period after heart transplantation (HT). In our hospital,
nosocomial pneumonia is the most frequent infection in this period.
The objective of this study is to determine the epidemiological and
microbiological characteristics of this disease in our centre.

Methods A descriptive retrospective study of all medical records of HT
performed in a single institution from 1991 to 2009 followed until June
2010. Clinical and microbiological variables were considered. Centre
for Diseases Control (CDC) criteria were used to define nosocomial
infections. Invasive aspergillosis was considered if there were criteria
for probable aspergillosis according to IDSA criteria.

Results In 594 HTs there were 97 infectious episodes in 75 patients
(12.6%). Eighty-five patients (14.3%) died during hospitalization.
Infection is the second cause of mortality during the postoperative
period (17.9% of dead patients). The most common locations of
infections were pneumonia (n = 31, 31.9% of infection episodes),
bloodstream (n = 24, 24.7%), urinary tract (n = 14, 14.4%), surgical site
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(n =13, 13.4%) and intraabdominal infections (n = 13, 13.4%). Patients
with pneumonia were treated according to knowledge in a specific
moment, thus different antibiotics were used. The duration of antibiotic
therapy was 20 + 15.5 days. In nine episodes of pneumonia according
to the CDC no germ was isolated in the cultures. Six of the episodes
were polymicrobial infections. The most frequent microbes isolated
were E. coli (n = 7, 22.5% of pneumonia cases), A. fumigatus (n =7,
22.5%), S. aureus (n = 3, 9.68%), P. aeruginosa (n = 3, 9.68%), P. mirabilis,
K. pneumoniae, E. cloacae, E. faecalis, C. glabrata, and S. marcescens (one
case each, 3.22%). Pneumonia was suspected but not confirmed in 75
patients. Despite this, antibiotic treatment was maintained for a media
of 17.35 + 7.01 days: 56 wide-spectrum treatments and 18 targeted
therapy after knowing the antibiogram. The length of ICU stay was
38.4 + 70.8 (3 to 264) days, of hospital stay was 66.2 + 80.5 (3 to 304)
days and of mechanical ventilation was 27.3 + 50.2 (3 to 264) days. The
mortality of patients with pneumonia was 32.3%.

Conclusion Nosocomial pneumonia is the most frequent infection
in our series. Despite when infection was not confirmed, antibiotic
therapy was maintained in suspect cases. We found a high incidence of
aspergillosis. Limitations because of wide duration of this study should
be considered.
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Introduction Despite many therapeutic interventions, ventilator-
acquired pneumonias (VAP) are frequent in the ICU and are associated
with major morbidity and mortality. Sepsis causes a time-dependent
modification of the inflammatory response. This reprogramming
could promote the occurrence of a secondary infection and worsen
the prognosis. In animals, peritonitis is associated with an alteration
of pulmonary immunity and an increasing mortality from secondary
pneumonia.

Methods To investigate, in humans, the potential involvement of
previous intra-abdominal infection (llA) in preventing or promoting
VAP, we realized a prospective observational study using data from a
multicenter database (OUTCOMEREA), including all patients admitted
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to the ICU for severe sepsis or septic shock who required mechanical
ventilation for at least 72 hours.

Results In total, 2,623 patients were included, of which 290 had an
IIA. A total of 862 patients (33%) developed a VAP, 56 (19%) in the IIA
group and 806 (34%) in the non-lIA group (P <0.01). VAP, after sepsis,
occurred less frequently and later in patients with [IA. The occurrence of
IIA, in comparison with another sepsis, is a protective factor against VAP
(HR=0.643 (0.478 t0 0.863), P = 0.003). There is, however, no significant
difference between the groups in terms of ICU mortality (28% vs. 32%,
P =0.16). See Figures 1 and 2.

Conclusion In this study, the presence of an abdominal sepsis, in a
context of severe sepsis or septic shock, was associated with a lower
incidence of later VAP. These results have to be confirmed in other
studies, especially prospective. They open interesting new research
directions.
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Introduction Ventilator-associated pneumonia (VAP) is a serious illness
with substantial morbidity and mortality and increases the cost of
hospital care. Even when bundles of care to prevent VAP have been
implemented, the incidence of VAP was not dramatically improved.
This study aims to determine the incidence and risk factors of VAP in
the SICU of Siriraj Hospital.

Methods During a 1-year period, 228 patients admitted to the SICU
were enrolled. All patients required ventilatory support longer than
48 hours. Data were collected by reviewing patient medical records
including demographic data, onset of VAP, type of organisms,
medication used, number of central venous catheters (CVC) used and
blood transfusion. VAP outcomes were also reported.

Results VAP occurred in 21 patients (9.21%) or 8.21 per 1,000 ventilator-
days. The onset of VAP was late in the majority of patients. The most
common organism was A. baumannii (66%), followed by P. aeuruginosa
(19%). Compared with non-VAP groups, patients in the VAP group had
higher APACHE Il score (18 vs. 13, P <0.001), blood transfusion (95% vs.
75%, P =0.04), numbers of CVC used (3 vs. 1, P <0.001), muscle relaxant
used (43% vs. 3%, P <0.001) and steroid used (33% vs. 4%, P <0.001).
The VAP group also had a significantly higher number of intubation,
reintubation and self-extubation. Multiple logistic regression showed
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that numbers of CVC, intubation and surgery, the use of muscle
relaxant and steroid were independent risk factors for developing VAP.
Ventilator days and ICU length of stay were longer in the VAP group
(25 vs. 6 and 25 vs. 7 days, respectively). Lastly, the hospital mortality
rate was significantly higher in the VAP group (33% vs. 12%, P = 0.008).
Conclusion The incidence of VAP was 9.2% in the SICU of Siriraj Hospital,
which was comparable with previous reports. Bundles of care to
prevent VAP should include weaning from a ventilator. Muscle relaxant
and steroid should be administered according to strong indication.
Meticulous care of the airway should be implemented as protocol in
order to prevent complications that can result in the development of
VAP.
Reference
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Introduction This is a 1-year prospective study to determine the
incidence, source and etiology of hospital-acquired bloodstream
infection (HABSI) in the Indian context. The resistance pattern was also
reviewed.

Methods A single-centre prospective study in a 35-bed ICU. HABSI
was defined according to current CDC guidelines. HCAP, catheter-
associated UTI (CAUTI) and skin-related infections causing BSI was also
defined according to recent guidelines and analysed.

Results Out of 332 positive samples, 90 samples (n = 45) were HABSI.
The microbiological analysis showed 60% were Gram-negative, 6%
were candida and 27% were Gram-positive. The commonest isolate
was klebsiella and MRSA was commonest in Gram-positive. The source
of HABSI showed CRBSI was the commonest cause at 69%, which
correlates with international data. Ventilator-associated pneumonia
and CAUTI caused 9.5% BSI respectively. The resistance pattern among
Gram-negative bacteria showed multidrug-resistant (MDR) and
extreme drug-resistant (XDR) isolates were highest. See Tables 1 and 2.

Table 1 (abstract P48). Source

Source Total (%)
CRBSI 69
HCAP 95
CAUTI 95
Devices 7
Skin 5

Table 2 (abstract P48). Resistance pattern

Resistance Total (%)
Non-MDR 15
MDR 44
XDR 33
PDR 8

Conclusion The incidence of HABSI is 27%. Of this, CRBSI cause 70%
and Gram-negative bacteria were commonest with high resistance.
This is in contrast to western data where Gram-positive infections are
common. Our study highlights need for stringent guidelines for CRBSI
prevention.
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Introduction Preventing catheter-related bloodstream infections
(CR-BSI) can reduce the duration of hospital stay, healthcare costs, and
mortality rates. Identifying the risk factors and correction of modifiable
factors should be one of the main objectives of infection control
measures. The aim of this study is to determine the risk factors of CR-BSI
in a cohort of surgical ICU patients admitted to Baskent University
Hospital.
Methods Following Institutional Review Board approval, data for 876
patients admitted to the surgical ICU between January 2009 and July
2012 were reviewed retrospectively. After completing the review, 25
patients diagnosed with CR-BSI were compared with 66 appropriate
matches who did not have CR-BSI. Demographical features, underlying
diseases, APACHE Il (Acute Physiology and Chronic Health Evaluation)
and SOFA (Sequential Organ Failure Assessment) scores, length of stay,
organ dysfunctions, laboratory values, use of vasopressors, mechanical
ventilation, nutrition, antibiotics, transfusions, and features related to
central venous catheterization were recorded. Patients who did not
have a central venous catheter and were discharged within 2 days of
ICU stay were excluded.
Results Out of 91 patients included in the final analysis, 25 (27%)
patients had CR-BSI. When compared with patients who did not have
CR-BSI, those who did were older (P = 0.029), required more blood
product transfusions during the first 3 days of ICU (P = 0.016), had a
longer duration of catheter stay (P = 0.019), and were more frequently
catheterized via the internal jugular vein (IJV) (P = 0.022). A logistic
regression model revealed that advanced age (OR: 1.037; 95% Cl: 1.001
to 1.073; P=0.042) was an independent risk factor for CR-BSI. Fourteen-
day and 28-day mortality rates for CR-BSI were 12% (P = 0.749) and 28%
(P =0.406), respectively.
Conclusion Although age, blood product transfusion, duration of
catheter stay, and use of 1JV were different between patients who did
and did not have CRBSI, advanced age was the only independent risk
factor for CR-BSI. Early suspicion of CR-BSI by the other well-known risk
factors has a substantial effect on the treatment of CR-BSI.
References
1. O'Grady NP: Guidelines for the prevention of intravascular catheter-related
infections. Clin Infect Dis 2011, 52:e162-e193.
2. Bouza E: Catheter-related infections: diagnosis and intravascular
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Introduction Catheter-related bloodstream infection (CRBSI) is a
complication of central venous catheters (CVCs) with an attributable
morbidity, mortality and cost [1]. We examined patient risk factors for
CRBSI in an adult parenteral nutrition (PN) population.

Methods The study was carried out in a 525-bed tertiary-referral
teaching hospital over a 14-year study period (1997 to 2010). All in-
patients referred for PN via CVCs were included. Prospectively collected
data were recorded in a specific PN record. The CRBSI audit group met
quarterly to review all sepsis episodes, assigning a diagnostic category
(CRBSI or non-CRBSI). Patient risk factors for development of CRBSI
were examined using a logistic regression model to take account of
the dichotomous nature of the outcome. Odds ratios from a model
incorporating demographic and clinical data were tested for statistical
significance.
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Results The study population was 1,961 patients in whom 3,213 CVCs
were utilised over 19,511 CVC days. There were 256 CRBSI episodes in
216 patients. Median (IQR) patient age was 62 (23), and 58% were male.
The incidence of CRBSI decreased significantly (P <0.001) during the
study period from 16% of patients in the period 1997 to 2003 to 7%
in 2004 to 2010. The corresponding rate of CRBSI infection (per 1,000
CVC days) decreased from 18 to 10. There was a significant decrease
(P <0.001) in numbers of CVCs inserted per patient (from 1.87 to
1.49). Each extra CVC PN day was associated with an increased risk of
developing CRBSI of 3.4% (OR 1.034, P <0.05). The number of PN CVCs
was associated with developing CRBSI (OR 1.218, P <0.10). Patient
factors significantly associated with CRBSI included perioperative PN
use (compared with medical patients) (OR 2.414, P <0.01), and male sex
(OR 1.952, P <0.01).
Conclusion This prospective study demonstrated that perioperative
PN use was associated with increased risk of CRBSI. The association
between CRBSI and CVC PN days is consistent with the theory
suggesting benefit to limiting CVC duration and changing from PN to
enteral nutrition as soon as appropriate.
Reference
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Introduction Many patients develop infections following operations.
Decreased immune competence has been demonstrated in
acute neurological conditions. A strong cytokine-mediated anti-
inflammatory response was observed in stroke patients at infection,
although infection due to the decreased proinflammatory mediators
can be expected as well. To investigate this question the following
experiment was performed.

Methods Twenty-two urinary bladder cancer patients with radical
cystectomy and lymphadenectomy were studied. Blood samples were
taken on day 0 (before) and days 1, 3, 6, 9 and 14 after operation as
well as on days 30, 60, 90 and 270 during follow-up. TNFaq, soluble TNFa
receptor | and IL-6 levels in sera were determined by HS ELISA and/or
ELISA. Plasma ACTH and cortisol values were measured by RIA kits.
Results From 22 patients, eight deep wound and urine infections
were found in 14 days and six urine and wound infections in 30 days
after surgery, all survived. All patients were bacterially contaminated,
as wound samples taken at the end of operation demonstrated. On
day 0 the circulating TNFa values were lower in infected patients.
TNF started to increase from day 3 to day 9, never reaching values of
the uneventful healing group. Soluble TNF receptor |, IL-6, ACTH, and
cortisol concentrations did not demonstrate any difference on day 0
but from day 1 started to increase transiently, reaching higher levels in
septic patients.

Conclusion A low proinflammatory response is a key facilitating factor
for the development of infection. Measuring serum TNFa levels before
and after operations can thus predict the outcome.

P52

Results for introduction of a new hand hygiene program in the ICU
P Vos, A Harts-Laurijsen, R Snoeren, R Ramnarain, JA Van Oers

St Elisabeth Hospital, Tilburg, the Netherlands

Critical Care 2013, 17(Suppl 2):P52 (doi: 10.1186/cc11990)

Introduction Although hand hygiene is known as a core element
in prevention of healthcare-associated infections, compliance to
its program is not high. With a new campaign we tried to enlarge
awareness on hand hygiene.

Methods We performed an experimental, before and after, study design
on our 30-bed, mixed medical-surgical ICU. We conducted a baseline
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evaluation during 3 days in May 2012 including direct observation of
hand hygiene compliance by control nurses and hand cultures of 50
healthcare workers (HCW). Based on the WHO Guidelines on Hand
Hygiene in Health Care [1], cleaning of hands with alcohol-based hand
rubs (Sterillium) was prescribed before touching a patient and before
aseptic procedures, after body fluid exposure risk and after touching
a patient and touching his/her surroundings. Promotion of the hand
hygiene program consisted of lectures and web-based self-learning,
posters located near points of care and verbal reminders by control
nurses. New observations of hand hygiene by control nurses during
3 days and hand cultures of 50 healthcare providers were performed
in September 2012. Consumption of alcohol-based hand rub (product
volume use per patient-days) was used as a surrogate marker of hand
hygiene over time. The difference in hand hygiene compliance during
the two periods was examined using a chi-squared test. Differences
in hand cultures were examined using a Student’s t test. Time trends
in the consumption of alcohol-based hand rub were examined using
linear correlation. P <0.05 was considered statistically significant. The
study was approved by the institutional Ethics Review Board.

Results During the survey, in May 158 opportunities to observe hand
hygiene were presented and 286 in September. Overall compliance
improved from 34.2% (54/158) to 51% (146/286), x> = 11.7 (P <0.001). In
May, 50 HCW had a mean of 63.20 + 39.37 colony-forming units (CFU)
on their hands compared with 43.0 £ 40.19 CFU on the hands of 50
HCW in September (P = 0.024). We also observed an initial increased
use of alcohol-based hand rubs from 21 ml per patient-day in May to
a maximum 72 ml per patient-day in June, but a decline to 44 ml per
patient-day in September, Pearson correlation coefficient = 0.31 (P =
0.61).

Conclusion Implementation of a new hand hygiene program at our ICU
resulted in improved hand hygiene compliance and less CFU on the
hands of HCW. There was no significant increased use of alcohol-based
hand rubs over time. The results indicate that constant awareness is
vital for success.
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Introduction ICU-acquired infection is directly related to hospital
mortality. Hand hygiene is an effective, low-cost intervention that
can prevent the spread of bacterial pathogens, including multidrug-
resistant organisms. Historical compliance with hand hygiene
guidelines by physicians, nurses and other care providers is poor.

Methods Present expectations by the Infection Control Committee are
to‘pump in, pump out’ of every room, using 63% isopropyl alcohol. We
performed 17,622 observations of hand hygiene in the surgical ICU
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Figure 1 (abstract P53).
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from March through October 2012, and intervened to change behavior
by providing monthly feedback to specific provider groups and
services. We made use of the Unit Coordinator to measure compliance
of all individuals in the ICU.

Results Overall compliance by physicians was 82.1%, for nonphysicians
was 84.8%. Feedback to physicians, individually and by service,
dramatically increased hand hygiene compliance, defined as both
on entry and exit from the patient room, over the study period. See
Figure 1.

Conclusion Physician behavior is responsive to monthly feedback
that is specific to the individual or surgical service. Use of the Unit
Coordinator was very effective at gathering a very large sample size in
a short period of time.
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Introduction The Benefits of Universal Glove and Gowning (BUGG)
study is a cluster-randomized trial to evaluate the use of wearing gloves
and gowns for all patient contact in the ICU. The primary outcome is
VRE and MRSA acquisitions; secondary outcomes include frequency of
healthcare worker visits, infection rates, hand hygiene compliance and
adverse events.

Methods We enrolled 20 ICUs in 15 states. ICUs collected nasal and
perianal swabs on all patients at admission and discharge/transfer.
After a 3-month baseline period, 10 units were randomized to the
intervention arm and required to wear gloves and gowns for all patient
contact. An intervention toolkit was created based on site feedback
and compliance reports. Swab collection compliance was fed back
and discussed during site conference calls on a weekly basis. Site
coordinators monitored compliance with gloves and gowns, hand
hygiene and frequency of HCW visits and reviewed patient charts for
adverse events.

Results During the 12-month study period, 100,210 swabs were
collected. After the baseline period, we were able to achieve and
maintain swab compliance rates between 85 and 97%. Monthly
discharge compliance increased by 21% by the beginning of the
intervention period (Figure 1). Observers found 86% compliance with
universal glove and gowning over 1,242 30-minute observation periods
(Figure 1). Ninety charts at each site were reviewed for adverse events.
Conclusion Over a diverse group of US hospitals, we achieved high
compliance with surveillance cultures and implementing universal
gloving and gowning was achieved quickly with high compliance.
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Introduction Sepsis accounts for a very high mortality. The Surviving
Sepsis Campaign recommends a first 6 hours resuscitative bundle to
improve patient outcome. Despite this, the bundle is poorly performed
because of several organizational and cultural barriers. In recognition
of this, we guess that an Educational and Organizational Intervention
out of the ICUs could impact on septic patient outcome. In order to
test our hypothesis we carried out, in 12 hospitals, a pre-intervention
survey of the human and organizational resources (HOR) available
in the management of septic patients. The aim is to seek any barrier
potentially affecting correct Guidelines implementation.

Methods Thirty-nine medical wards (MW) and 12 emergency depart-
ments (ED) were enrolled. Every unit was asked to fill in a pre-agreed
HOR Checklist focused on the main requirements suggested by the
Guidelines.

Results Analysing the human resources available, we see that the bed-
to-doctor ratio significantly (P <0.01) increases from the day to the night
shift: from 6 to 43 beds per doctor on the MW (median). Otherwise,
the ED staff remains roughly the same: from 3.5 to 2.5 doctors on duty
(median). The analysis of the organizational tools (Table 1) points out

Table 1 (abstract P55)

Availability

Resource (%)
Diagnostic and therapeutic protocol for septic patient management 83
Use of early warning score for diagnosis and management 83
Sepsis team 25

Microbiology laboratory: open 7 days a week 66.6
Lactate dosage: 24 hours a day availability 833
Central venous catheter insertion (CVC) available 24 hours a day 916
Hospital empirical antibiotic therapy guidelines 0

Infectious diseases team advice in any case of severe sepsis septic shock 25

Infective source eradication

Infective source eradication protocols 83

Intervention radiology available 24 hours a day 50

Operating room available 24 hours a day 583
Specific infection management protocol (that is, CVC infection) 583
Imaging reporting service available 7 days a week 416
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a low percentage of hospitals having: a Diagnostic and Therapeutic
Protocol for sepsis management (8.3%), some Hospital Empirical
Antibiotic Therapy Guidelines (0%) and an Infective Source Eradication
Protocol (8.3%). Moreover, just 25% of hospitals involve an infectious
diseases expert in every case of severe sepsis or septic shock.
Conclusion We guess that the poor availability of HOR showed by the
hospitals could have a role in the Guidelines implementation and in
the patient’s outcome. Only a comparison between these results and
data collected from a Clinical Checklist, focused on sepsis bundle
compliance, and from a patient’s outcome summary could confirm our
hypothesis. This is the aim for our next part of the study.
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Introduction The incidence of patients carrying ESBL-positive
bacteria in our ICU (12 in 780 admissions in 2011) was not considered
problematic. However, routine cultures had identified ESBL-negative
patients who had become colonized with ESBL strains during their
ICU stay. Self-disinfecting siphons, preventing bacterial growth by
antibacterial coating and intermittent heating, and biofilm formation
by electromechanical vibration, were placed in all sinks in the ICU. The
aim of the present study was to evaluate the effect of this intervention.
Methods An intervention study in a 12-bed ICU. The intervention
involved placement of 19 self-disinfecting siphons (Biorec). All patients
with an expected ICU stay of 2 days or more between January 2011
and December 2012 were studied. Samples of throat, sputum and
rectum were taken at admission and twice weekly, and cultured for
ESBLs. Between June 2011 and October 2011, sinks in patient rooms
were cultured regularly for ESBLs. After the intervention in April
2012, multiple repeat cultures were taken. Whenever the species and
antibiogram of bacteria cultured from patients and sinks matched, they
were typed by AFLP.

Results Before intervention Multiple ESBL-forming strains were found in
sinks of all patient rooms. Eighteen patients who were ESBL-negative
on ICU admission became colonized with 11 different ESBL strains,
that were present in sinks of their admission rooms (Figure 1). Four
contaminations were proven by AFLP-tying. One patient died of ESBL-
positive E. cloacae pneumonia. After intervention All sinks were negative
for ESBL strains. No further patients became ESBL colonized during the
ICU stay.

Conclusion Wastewater sinks were the likely source of ESBL
colonization for 18 ICU patients. After placing self-disinfecting siphons
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Table 1 (abstract P57). Hemodynamic variables, among times and groups
P
BL ROh R12h R24h R36h R48h (timexgroup)
MAP (ENL/MH/ML) 66 (9)/72 (15)/ 65 (11)/73 (10)/ 57 (4)/82 (6)/ 58(8)/78 (6)/ 56 (12)/80 (5)/ 56 (11)/79 (9)/ 0.003
65 (9) 81(16) 72(13) 67(12) 61(6) 56 (13)
CO (ENL/MH/ML) 106 (13)/89 (7)/ 92(17)/67 (11)/ 169 (16)/95 (19)/ 187 (22)/129 (28)/ 161 (25)/139(32)/ 157 (37)/140 (21)/ <0.0001
105 (13) 88 (22) 104 (13) 143 (31) 145 (13) 150 (18)
Carotid flow (ENL/MH/ML) 6(2/7(2)/7 (2) 5(M/4(1)/5Q2) 10 (3)/5 (1)/6 (2) 10(3)/8 (1)/9 (2) 8(2)/8(2)/8(2) 8(3)/8(2)/8 (2) <0.0001
Femoral flow (ENL/MH/ML) 4 (1)/3(1)/4(2) 2(M/2(0)/2(1) 4(M/2(M)/2(0) 4(1)/3(1)/3(1) 3(M)/30)/40) 33 ()/4(1) 0.004

there were no new ESBL colonizations in patients. This coincided with
the disappearance of ESBL strains from all sinks.
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Introduction Sepsis may cause mitochondrial dysfunction. The
renin—angiotensin system (RAS) activity is increased in sepsis, and
can interfere with the mitochondrial function either directly or by
modifying hemodynamics. We studied the effects of ACE inhibition
by enalapril on hemodynamics and hepatic mitochondrial function in
sepsis. Two septic groups without enalapril and with different blood
pressure targets served as controls.

Methods Sepsis (fecal peritonitis) was induced in 24 anesthetized,
mechanically ventilated pigs (40.1 + 2.1 kg), divided into three groups
(n = 8 for each): ENL (enalapril pretreatment for 7 days and at 0.005 to
0.02 mg/kg/hour during the study; MAP target 75 to 85 mmHg), ML
(target MAP 50 to 60 mmHg), and MH (target MAP 75 to 85 mmHg).
Hemodynamic support with fluids, norepinephrine (NE; maximum
dose 5,000 pg/hour), and antibiotics were started after 12 hours of
peritonitis and continued for 48 hours.

Results All enalapril pigs received the maximum NE dose without
reaching the target MAP. Enalapril resulted in lower MAP, higher
CO, and transiently increased regional blood flows (Table 1). Fluid
administration and urinary output were similar among groups. Liver
mitochondrial respiration was reduced (State 3, State 4) in the enalapril
group. One animal died in each ML and enalapril group.

Conclusion Enalapril enhances cardiac output and early regional blood
flows in sepsis despite lower MAP, and reduces liver mitochondrial
respiration, suggesting that RAS is involved in the hemodynamic and
metabolic changes in sepsis.
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Introduction The present study investigated the effects of a single
dose of intraperitoneal (i.p.) IgG and IgGAM administration on various
behavioral alterations in a cecal ligation perforation (CLP)-induced
sepsis model in rats.

Methods Female Wistar albino rats (200 to 250 g) were divided into five
groups (n = 8): a naive Control group, a Sham operated group receiving
conventional antibiotic treatment, a CLP group receiving CLP procedure
and conventional antibiotic treatment, and IgG and IgGAM groups
which were also applied 1 g/kg, i.p. IgG and IGAM therapy 5 minutes
after the CLP procedure. Ten, 30 and 60 days after the surgery, animals
underwent three behavioral tasks: an open field test to evaluate the
locomotor activity, an elevated plus maze test to measure the level of
anxiety, and a forced swim test to assess the possible depressive state.
The results acquired from these tests were used to estimate the effect

of immunoglobulin therapy on behavioral changes in CLP-induced
sepsis in rats.

Results In the open field test, the CLP group showed a significant
decrease in total squares passed on days 10 and 30. Similarly, total
numbers of rearing and grooming were dramatically decreased in the
CLP group in comparison with control and sham groups (P <0.005).
In the elevated plus maze test, the number of entries to open arms
decreased in the CLP group. In the forced swim test, there was a
tendency for increase in immobility time in the CLP group, although
the data were statistically insignificant. All of these values which were
indicating the importance of behavioral alterations were improved on
day 60. Immunoglobulin therapy prevented the occurrence of these
behavioral changes. Especially, animals in the IgGAM group conserved
the values quite near to those of the control group in measured
parameters.

Conclusion Sepsis, even though it has been treated with conventional
antibiotics, caused a negative effect on behavioral parameters. In this
study, IgG and IgGAM treated animals in the presence of CLP did not
show these behavioral changes. Therefore our results suggest that
a single dose of i.p. IgG and IgGAM treatment, which was applied
immediately after the sepsis procedure, prevents behavioral defects
observed following sepsis.
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Introduction Thrombomodulin is an endothelial cell cofactor and
glycoprotein for thrombin-catalyzed activation of protein C. A recom-
binant human soluble thrombomodulin (rhsTM) has been recently
developed, and this new agent has a unique amino-terminal structure
exhibiting anti-inflammatory activity including sequestraction and
cleavage of high-mobility group box 1(HMGB-1).

Methods Inthisstudy, 13 patients with septicdisseminated intravascular
coagulation (DIC) were treated with rhsTM, which is Recomodulin® Inj.
12800 (Asahi Kasei Pharma Co., Tokyo, Japan). Patients with septic DIC
were treated with 130 to 380 U/kg/day.

Results There were significant results for improvement of APACHE
Il score and DIC diagnostic criteria score for critically ill patients after
treatment using rhsTM (P <0.01). Improvement for platelet count and
D-dimer level were also observed in this study (P <0.05). Activation
of antithrombin (AT) also was significantly increased after treatment
(P <0.05). Hospital mortality was 15.4% in this study.

Conclusion The rhsTM might be one of most important endogenous
regulators of coagulation, acting as the major inhibitor of thrombin as
well as AT III. This new agent may play an important role in treatment
for septic DIC.
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Introduction Antithrombin I (AT lll) has been known to contribute to
anti-inflammatory response as well as its anticoagulation. Our previous
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study showed AT Il deficiency happened in the early stage of sepsis
with no relation to DIC status. However, whether AT Ill concentrate
is a beneficial therapy or not for septic patients is controversial.
Our hypothesis is that AT Illl concentrate may have efficacy as anti-
inflammation for sepsis.

Methods From January 2009 to December 2011, adult septic patients,
whom were given AT Ill concentrate in our medico-surgical ICU, were
included in this study. AT lll concentrate was administered 30 to 60 U/kg
intravenously every 24 hours for 3 days in the patients with DIC status
and AT Il deficiency. Between before and after the AT Il concentrate
therapy, WBC (/mm?3), CRP (mg/dl), platelet (x10%/pl), PT (seconds),
fibrinogen (mg/dl), FDP (ug/ml), SOFA score and DIC score were
evaluated. Values are expressed as mean + SD. Data were analyzed by
Wilcoxon signed-rank test. P <0.05 was considered significant.

Results There were 85 patients (52 men, 33 women; age range 19 to
92 years (mean 69.0 = 16.9)), and the mortality rate was 27.1% and
APACHE Il score was 20.1 + 7.6. WBC, CRP, PT and SOFA score were
significantly improved after AT Il concentrate therapy (13,176 + 9,400
vs. 11,693 + 7,089, P = 0.011, 159 vs. 13.3, P = 0.0015, 16.5 + 4.4 vs.
15.9£5.9, P=0.0045,and 9.7 £ 3.8 vs. 8.6 + 4.6, P = 0.01, respectively).
Platelet was significantly decreased (11.7 £ 9.7 vs. 10.6 + 9.0, P = 0.028),
while there were no significant differences in fibrinogen, FDP and
DIC score (387.3 + 202.6 vs. 381.8 + 163.2, P = 0.088, 36.9 + 52.7 vs.
28.8£39.9, P =0.059,and 2.9 + 1.6 vs. 2.6 £+ 1.8, P = 0.25, respectively)
after the therapy. One week after the therapy, platelet and DIC score
were significantly improved compared with before the therapy
(15.6 +10.0, P=0.0036 and 1.8 £ 1.9, P = 0.0041).

Conclusion In the patients with septic DIC, WBC, CRP and SOFA score
were immediately improved after the AT Il concentrate therapy, while
platelet and DIC score were improved later. AT Ill concentrate may also
contribute to anti-inflammatory for septic DIC with anticoagulation.
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Introduction Sepsis and septic shock are complex inflammatory
syndromes. Multiple cellular activation processes are involved, and
many humoral cascades are triggered. Presumably, endothelial cells
play a pivotal rule in the pathogenesis of sepsis, not only because
they may influence the inflammatory cascade but also because, upon
interaction with excessive amounts of inflammatory mediators, the
function of these cells may become impaired. It is likely that a general
dysfunction of the endothelium is a key event in the pathogenesis
of sepsis [1]. HMG-CoA-reductase inhibitors have been shown to
exhibit pronounced immunomodulatory effects independent of lipid
lowering. Most of these beneficial effects of statins appear to involve
restoring or improving endothelial function [2]. We hypothesize that
statins can improve endothelial dysfunction in septic patients.
Methods A double-blinded, placebo-controlled, randomized trial
was undertaken. We enrolled adult patients within 24 hours of severe
sepsis or septic shock diagnosis and randomized them to placebo or
atorvastatin 80 mg/day for a short term. Endothelial dysfunction was
assessed measuring plasmatic levels of IL-6, ET-1, VCAM-1 by ELISA and
measuring flow-mediated vasodilatation of the brachial artery at basal,
24 and 72 hours after randomization.

Results We studied 47 patients, 24 in the placebo group (mean age
52 + 20 years, 29.1% male; APACHE Il risk score 23.5 £ 7.3) and 23 in
the statin group (mean age 49.5 + 18 years, 53.4% male; APACHE Il risk
score 23 + 6.9). The baseline characteristics of the placebo group were
similar to statin patients as well as the mean length of stay in the ICU
(8.6 = 7.4 and 9.1 + 8 days, respectively) and the time on vasopressors
(49.3 £47.1 and 59 £ 91.1 hours, respectively). No significant difference
was observed on the temporal variation of biomarker levels (IL-6,
VCAM-1, ET-1) between treatment and control groups. The intrahospital
mortality rate was 26% in the statin group and 45% in the placebo
group (P=0.17).
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Conclusion Our data showed no benefit with the use of a potent

statin acutely in patients with sepsis or septic shock with regards to

improvement in endothelial function.
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Introduction A novel sorbent hemoadsorption device for cytokine
removal (CytoSorbents, USA) was developed and successfully tested
in animal models of sepsis. The experience in the clinical setting is
still limited to case reports. In this first clinical trial, we tested the
hypothesis that treatment with sorbent hemoadsorption could safely
and effectively reduce cytokines in septic patients with acute lung
injury (ALI).

Methods Ventilated patients fulfilling the criteria for severe sepsis and
ALI were enrolled in this multicenter randomized, controlled, open-
label study comparing standard of care with or without hemoperfusion
treatment. Primary endpoints were safety and IL-6 reduction. Treated
patients underwent hemoperfusion at flow rates of ~200 to 300 ml/
minute for 6 hours per day for 7 consecutive days. The overall mean
reduction in individual plasma cytokines for the control and treatment
groups during the treatment period was calculated using a generalized
linear model.

Results Forty-three patients (18 treated, 25 control) completed the
study and were further analyzed. Incidence of organ dysfunction at
enrollment (treatment vs. control) was: septic shock (94% vs. 100%,
P = 0.42), acute respiratory distress syndrome (67% vs. 56%, P = 0.33),
and renal failure (39% vs. 24%, P = 0.54). During 115 treatments no
serious device-related adverse events occurred. On average, there
were no changes in hematology and other blood parameters except
for a modest reduction in platelet count (<10%) and albumin (<5%)
with treatment. Hemoperfusion decreased IL-6 blood concentration
significantly (-49.1%, P = 0.01), with similar reductions of MCP-1
(-49.5%, P = 0.002), IL-1ra (-36.5%, P = 0.001), and IL-8 (-30.2%, P =
0.002). The 28-day mortality (28% vs. 24% control, P = 0.84) and 60-
day mortality (39% vs. 32% control, P = 0.75) did not differ significantly
between the two studied groups.

Conclusion In this first clinical study of a novel sorbent hemoadsorption
device in patients with severe sepsis and ALI, the device appeared to
be safe and decreased the blood concentration of several cytokines.
Further research is needed to study the effect of the device on the
clinical outcome of septic patients.
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Introduction Renal failure is an important complication of sepsis and
CRRT with adsorbing membranes may be useful in this clinical setting
[1]. The aims of the study in septic/septic shock patients are to evaluate:
the safety of a new hemofilter membrane oXiris with adsorbing
properties and anti-endotoxin activity; the renal and hemodynamic
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Table 1 (abstract P63)

Parameter Units T0 T
Creatinine mg/dl 1.9+0.1 118 £0.1%
Diuresis ml/24 hours 1,284+78 1,573£98
Norepinephrine pg/kg/minute 0.17+02 0.06 +0.1*
IL-6 pg/ml 572+78 278 + 57*
Procalcitonin ng/ml 35+7 15+£2%
Endotoxin Level/U 0.64+0.2 049+0.1

*P <0.05 vs. TO.

response; and the changes of endotoxin and proinflammatory
molecules.

Methods Forty septic/septic shock patients with renal failure were
enrolled in the study. All patients had preoperative endotoxin
>0.6 level/units (EAA Spectral D) and were submitted to high-volume
hemodiafiltration (50 ml/kg/hour, Prismaflex; Gambro) with a new
treated heparin-coated membrane (oXiris; Gambro). At TO (pre-
treatment) and T1 (24 hours) the main clinical and biochemical data
were evaluated. All data are expressed as mean * SD. One-way ANOVA
test with Bonferroni correction was used to evaluate the data changes.
P <0.05 was considered significant.

Results Table 1 presents the main results of this study.

Conclusion In septic/septic shock patients with renal failure, CRRT with
a new treated heparin-coated membrane (oXiris; Gambro) is clinically
feasible, and has a positive effect on renal function and hemodynamics.
An adsorbing effect on proinflammatory mediators may have a role in
these results. These data and the trend toward a decrease of endotoxin
during the treatment warrant further investigation.
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Introduction The usefulness of a pumpless extracorporeal lung assist
system (pECLA) and continuous renal replacement therapy (CRRT) in
critically ill patients has been demonstrated in previous studies [1,2].
The aim of this report was to examine combined use of pECLA and
CRRT to improve carbon dioxide and inflammatory mediator removal,
which allows for lung protective ventilation strategies.

Methods In our 10 patients with ARDS due to polytrauma and sepsis,
pECLA was established by insertion of cannulae to the femoral artery
and vein. CRRT cannulae were introduced by venous line of the same
vascular access (Figure 1). We preferred regional anticoagulation with
trisodium citrate for both CRRT and ILA.

Figure 1 (abstract P64). ILA and CRRT connected to the patient.
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Results Mean SAPS Il and APACHE Il scores were 55 and 23 respectively.
Mean time on mechanical ventilation was 22 days. Mean ICU stay was
30 days for survivors and 38 days for nonsurvivors. When compared
with baseline values most relevant parameters were the improvement
in tidal volumes, plateau pressures, PaCO, levels and pH (Figure 2). Four
patients survived while six patients died from sepsis-MOF.

Conclusion We concluded that pECLA can effectively address the
impaired gas exchange in ARDS and CRRT is a safe procedure with
potential therapeutic value for treating MOF. Citrate anticoagulation
was well tolerated and filter life was appropriate. The use of the same
vascular access for ILA and CRRT may minimize invasive procedures
and related side effects.
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Introduction Endotoxin, a component of the outer membrane of Gram-
negative bacteria, is considered an important factor in pathogenesis
of septic shock [1]. The aim of our study was to determine whether
endotoxin elimination treatment added to the standard treatment
would improve organ function in patients with septic shock.
Methods Adult patients with septic shock who required renal
replacement therapy (RRT), with a confirmed endotoxemia, and
suspected Gram-negative infection were consecutively added to the
study within the first 24 hours after diagnosis. All patients received
full standard treatment for septic shock. Endotoxin elimination was
performed using the membrane oXiris (Gambro, Sweden), a medical
device for continued RRT with the unique feature of endotoxin
adsorbtion. An endotoxin activity assay was used to monitor endotoxin
elimination therapy at baseline (T0), 3 hours (T1), 12 hours (T2),
24 hours (T3), 48 hours (T4), and 72 hours (T5). Our key indicators were
the improvement in hemodynamics and organ function, and decrease
of endotoxin activity (EA) in blood. Continuous variables are presented
as mean values with standard deviations.
Results High EA level at baseline (0.74 + 0.14 endotoxin activity units
(EAU)) significantly decreased during RRT with oXiris membrane
to 0.46 = 0.02 (T1), 0.34 = 0.01 (T2), 0.4 £ 0.02 (T3), 0.46 + 0.04 (T4),
0.35 + 0.07 (T5) EAU (P <0.05). MAP increased from baseline 72 + 14
to 81+ 18,76 +6,77 +7,83 + 13,87 £ 10 mmHg (P <0.05), and the
mean norepinephrine use decreased from 0.23 + 0.04 to 0.19 £ 0.02,
0.11+0.01,0.09£0.01,0.04 £ 0.01, 0.0 pg/kg/minute (P <0.05) at TO, T1,
T2,T3,T4,T5, respectively. The SOFA score had decreased from 14 £ 4 to
12+2,9+ 3,7+ 3 points (P <0.05), and the procalcitonin level declined
from 107 £ 123 to 45 £ 41,29 + 30, 17 + 157 = 1 ng/ml (P <0.05) at TO,
T3,T4,T5.
Conclusion RRT with oXiris membrane resulted in the effective
elimination of endotoxins from the blood. The therapy was associated
with an increase in blood pressure, a reduction of vasopressor
requirements, and an improvement of organ function. The application
of the endotoxin activity assay was useful for bedside monitoring of
endotoxemia in ICU patients.
Reference
1. Marshall JC, Foster D, Vincent JL, Cook DJ, Cohen J, Dellinger RP, Opal S,
Abraham E, Brett SJ, Smith T, Mehta S, Derzko A: Diagnostic and prognostic
implications of endotoxemia in critical illness: results of the MEDIC Study.
JInfect Dis 2004, 190:527-534.
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Introduction Severe sepsis and septic shock remain the most serious
problem of critical care medicine with a mortality rate of 30 to 55%
[1]. Several studies have demonstrated positive effects of selective
adsorption of LPS on blood pressure, PaO,/FiO, ratio, endotoxin
removal and mortality [2,3]. The purpose of the study was to evaluate
the efficiency of using the selective adsorption of LPS, Toraymyxin —
PMX-F (Toray, Japan) and Alteco® LPS Adsorber (Alteco Medical AB,
Sweden), in the complex treatment of patients with severe sepsis.
Methods Forty-six patients with Gram-negative sepsis in the
postoperative period were enrolled into the study. Toraymyxin - PMX-F
was used in the PMX-F group (n = 14), while Alteco LPS adsorption
was used in the Alteco LPS group (n = 32). The clinical characteristics
are listed in Table 1. The SOFA score, PaO,/FiO,, procalcitonin (PCT),
C-reactive protein (CRP), endotoxin activity assay (EAA) was noted
before, 24 and 48 hours after the selective adsorption of LPS.

Results At 48 hours after PMX-F, significantly decreased PCT from 17.5
(5.0; 40.9) to 7.1 (4.8; 13.0) ng/ml, P = 0.028, decreased CRP from 180

(133; 286) to 132 (68; 155) mg/l, P=0.015 and SOFA score from 7.0 (3,0;
8.0) t0 6.0 (3,0; 7.0), P = 0.007. At 24 hours after Alteco LPS, significantly
decreased PCT from 8.7 (3.0; 25.9) to 4.8 (2.1; 10.0) ng/ml. The 28-day
mortality rate was 14.2% (n = 2) in the PMX-F group and 31.3% (n = 10)
in the Alteco LPS group.

Table 1 (abstract P67). Clinical characteristics of the groups

Characteristic PMX-F Alteco LPS
Sex M/F 9/5 17/15
Age (years) 416+17.1 42.1+135
Shock 6 (42.9%) 13 (40.6%)
APACHE Il 21(17;25) 21(16; 24)
SOFA 7(3.0;8) 7(3.511)

Conclusion The use of the LPS-selective adsorption (particularly
PMX-F) in patients with severe sepsis leads to improvement of systemic
inflammation and organ dysfunction.
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Introduction Septic shock is a common cause of mortality and
morbidity in the ICU. Endotoxin hemoadsorption using a Polymyxin B
fiber column can improve patient outcome [1]. This study investigated
the therapeutic effect of a new endotoxin hemoadsorption device in
Gram-negative septic shock patients.

Methods An open, controlled, prospective, randomized, single-centre
trial conducted between February 2010 and June 2012. Patients
with septic shock due to intra-abdominal sepsis were recruited and
randomized to either standard therapy (ST, n = 8) or standard therapy
plus two 2 hourly sessions of Alteco endotoxin hemoperfusion (AT, n =
7). Standard therapy included infective source control, appropriate
early antibiotic, low-dose steroid, early continuous renal replacement
therapy in the presence of acute kidney injury (RIFLE Injury class or
more), hemodynamic optimization and lung-protected ventilatory
support. Primary outcome was change in organ dysfunction at 48
hours measured by Sequential Organ Failure Assessment (SOFA)
scores. Secondary outcomes were change in vasopressor requirement
(measured by vasopressor score), PaO,/FiO, (fraction of inspired
oxygen) ratio, total urine output at 72 hours and 28-day mortality.
Results This study was terminated early as interim analysis identified
no significant clinical benefit. Baseline characteristics (age/APACHE
IV score) were similar between two groups of patients. No significant
difference was noted between two groups with respect to change in
total SOFA score (+1 vs. =5.5 for AT vs. ST, P = 0.382), vasopressor score
(-29 vs. -46.6, P = 0.775), PaO,/FiO, ratio (-26 vs. +163, P = 0.199), total
urine output from 0 to 72 hours (3,850 ml vs. 4,570 ml, P = 0.355) and
28-day mortality (14.3% vs. 37.5%, P = 0.569). No significant side effect
was noted when using this new hemoadsorption device.

Conclusion This small study cannot identify any extra clinical benefit
on addition of Alteco endotoxin hemoadsorption to standard therapy
in patients suffering from intra-abdominal sepsis with shock due to
Gram-negative bacterial infection.
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Introduction Corticosteroid (CS) therapy in sepsis remains contro-
versial and was first introduced in sepsis management for its anti-
inflammatory property. CS has found a role in septic shock amelioration
with inconsistent outcomes. The Surviving Sepsis Campaign (SSC)
includes CS as a Level 2C recommendation in septic shock [1]. Adapting
and practicing SSC guidelines vary between critical care units.
Accordingly, a survey was conducted to elucidate the usage of CS for
septic shock by UK critical care physicians (CCPs).

Methods Following approval by the UK Intensive Care Society (ICS), the
survey was publicised on the ICS website and its newsletter.

Results A total of 81 intensivists responded to this online survey.
Seventy-four (92.5%) CCPs prescribed CS only if the septic shock is
poorly responsive to fluid resuscitation and vasopressor therapy.
Six (7.5%) initiated CS at the same time as vasopressor therapy.
None initiated CS for patients with severe sepsis. No CS other than
hydrocortisone is being used. The most commonly used intravenous
regimen is 50 mg 6 hourly (65%) followed by 50 mg 8 hourly (11%).
Only 10% of CCPs would prescribe it by infusion. Less commonly used
regimens were 100 mg 8 hourly (6%) and 100 mg 6 hourly (5%). Only
5% would consider adding fludrocortisone. Prior to initiating CS, 5% of
CCPs would perform a short synacthen test, while 94% would not. The
majority (89%) of CCPs would stop CS after resolution of shock state
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or when vasopressor infusion is terminated whilst 11% after a fixed
duration. Withdrawal of CS also differed, in that 25% tapered/weaned
steroids, 31% stopped it abruptly and 44% of CCPs would base their
CS cessation pattern on the clinical context. Only 46% of CCPs believe
that CS is beneficial whereas 44% were unsure of the benefits in septic
shock. Only 29 (36%) responders indicated that their critical care unit
had a written protocol for CS in septic shock.

Conclusion The perceptions, usage and cessation of CS in septic shock
vary but do appear to have shifted in the last decade. A UK survey in
2003 identified that only 60% of ICUs used CS for septic shock and
over 22% perform a short synacthen test [2]. It appears that many
intensivists are using CS for septic shock, despite conflicting outcome
data. We all strive to practice evidence-based medicine but until we
have a robust, reliable and methodical randomised control trial that
attempts to resolve the CS debate, practice will remain diverse on this
subject, as reflected by our survey.
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Introduction It is postulated that clinical benefit of low-dose
hydrocortisone in septic shock is related to reversal of relative adrenal
insufficiency [1]. This was proved in an animal model of sepsis.
Methods Sixty-nine Wistar male rats were assigned to the following
groups: A, sham-operation; B, sepsis; C, bilateral adrenalectomy
and sepsis; D, bilateral adrenalectomy, sepsis and hydrocortisone
treatment; E, bilateral adrenalectomy, sepsis and ertapenem treatment;
and F, bilateral adrenalectomy, sepsis, hydrocortisone and ertapenem
treatment. Sepsis was induced by the i.p. infusion of 1x10°¢ cfu/ml of
Escherichia coli after adrenalectomy. Hydrocortisone 10 mg/kg was
infused i.v. bid starting 1 hour after bacterial challenge. Ertapenem
5 mg/kg was infused i.v. once daily starting 1 hour after bacterial
challenge. Survival was recorded. In a separate set of experiments in
18 rats, animal sacrifice was performed to measure the free cortisol
concentration.

Results Survival is shown in Figure 1. Experiments in each animal were
starting at 7:00 am. At 8:00 am, respective mean free cortisol of groups
A, Cand D was 1.81,0.55 and 2.05 pg/dl; at 1:00 pm they were 0.92, 0.47
and 1.40 pg/dl.
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Conclusion Even when effective antimicrobial treatment is adminis-
tered, administration of hydrocortisone at a regimen restoring normal
secretion is mandatory for survival.
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Introduction The impact of appropriate antibiotic therapy on
prognosis of patients with septic shock is well established. However,
the prognostic influence of time to initiation of antibiotics remains
debated. We evaluated the effect on 7-day mortality of time to initiation
of appropriate antibiotic therapy in patients hospitalised in critical care
for septic shock.

Methods Secondary analysis from the EPISS cohort. We included only
patients admitted to the University Hospital Dijon. Septic shock was
defined as initiation of vasopressors in a patient with suspected or
documented infection with at least one criterion of hypoperfusion
(metabolic acidosis and/or renal insufficiency and/or hepatic dysfunc-
tion). We excluded patients with no available bacteriological data. Anti-
biotherapy was considered appropriate if at least one of the antibiotics
prescribed was active against the germ identified. Bivariate and
multivariate logistic regression analysis was used to assess the impact of
time to initiation of appropriate antibiotherapy on 7-day mortality.
Results In total, 383 patients were admitted with septic shock, of
whom 253 (66%) were included; 231(92%) had appropriate antibiotic
therapy, of whom 52 (22.5%) died at 7 days. Average time to initiation
of appropriate antibiotic therapy was 9 + 23 hours. By bivariate
analysis, body mass index (BMI) <20, SAPS Il =56, SOFA score >11 and
bacteremia were significantly associated with 7-day mortality. Urinary
tract infection (UTI) was a protective factor. Age, sex, comorbidities
(particularly immunosuppression), Knaus score, nosocomial infection
and type of germ had no influence on 7-day mortality. By multivariate
logistic regression, BMI <20 (OR = 4.87,95% Cl=1.36 to 17.43, P=0.01)
and SOFA score =11 (OR = 7.99, 95% Cl = 3.11 to 20.5, P <0.001) were
the only factors significantly associated with 7-day mortality. UTl was a
significant protective factor (OR = 0.30, 95% Cl = 0.10 to 0.88, P = 0.03).
Time to initiation of appropriate antibiotherapy was not associated
with 7-day mortality (OR = 0.99, 95% Cl = 0.99 to 1.00, P = 0.48).
Conclusion Prognosis at 7 days of patients with septic shock is
largely related to the number of failing organs. The majority received
appropriate antibiotic therapy although time to initiation is longer
than recommended. Further efforts are warranted to reduce mortality
in patients with septic shock.
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Introduction From December 2009 to December 2010, 47 patients in
Scotland presented with confirmed anthrax infection manifested by
soft tissue disease related to heroin injection. These cases represent
the first known outbreak of a recently recognized form of anthrax,
termed injectional anthrax, which appears to be associated with a high
mortality rate (28% in confirmed cases from the UK outbreak). While
epidemiologic data from this outbreak have been published, no report
has systematically described findings in patients at presentation or
compared these findings in nonsurvivors and survivors.

Methods To better describe injectional anthrax, we developed a
questionnaire and sent it to clinicians who had cared for confirmed
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cases during the outbreak. Completed questionnaires describing 27
patients, 11 nonsurvivors and 16 survivors, were returned.

Results In preliminary analysis of categorical data, a significantly
(Fisher exact test) greater proportion of patients with compared with
without the following findings did not survive; history of alcohol
use (P = 0.05); the presence of lethargy (P = 0.01), confusion (P =
0.03), nausea (P = 0.04), abdominal pain (P = 0.02), or the need for
vasopressors (P = 0.002), oxygen, mechanical ventilation, or steroids
(all P =0.004) at presentation; and excessive bleeding at surgery (P =
0.01). Initial analysis of continuous data demonstrated that, compared
with survivors at presentation, nonsurvivors had significantly (one-way
ANOVA) increased respiratory rate, percent neutrophils on complete
blood count, hemoglobin, INR, C-reactive protein, and bilirubin and
significantly decreased temperature, systolic blood pressure, platelets,
sodium, albumin, calcium (corrected for albumin), base excess and
bicarbonate (all P <0.05).

Conclusion The implications of the apparent differences noted
between nonsurvivors and survivors in this survey of cases from the
first known outbreak of injectional anthrax require further study.
However, these differences might inform the design of research during
future outbreaks or of methods to identify patients most in need of
anthrax-specific therapies such as toxin-directed antibodies.
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Introduction Based on the results of our previous studies [1] we have
identified clinical risk factors for the emergence of Gr(+) infections in
our ICU and we have developed a new algorithm for combating them.
The choice of the particular antibiotic drug is guided by additional
risk factors for severity of illness and data on the infectious focus. The
response to therapy and its duration are also stated. The aim of the
current study was to evaluate the efficacy and safety of this preemptive
approach.
Methods A randomized prospective controlled trial was carried out
from September 2010 to September 2012. Patients were submitted
to block randomization and stratified on the basis of their initial SAPS
Il exp score. Antibiotic therapy was started on the day of inclusion
in the treatment group and only with proven Gr(+) pathogen in the
control group. Initial data were gathered on demographics, diagnosis,
proven risk factors for sepsis-related mortality, severity of inflammatory
response, ventilator-associated pneumonia and organ dysfunction.
Dynamics of SIRS, CPIS and SOFA scores, subsequent infectious isolates,
ventilator-free days, length of ICU stay and outcome were followed for
each patient.
Results A total of 170 patients were enrolled. No statistically significant
differences in their basal characteristics were found. The subsequent
score values, length of ICU stay and the number of ventilator-free days
were also comparable between groups. The majority of Gr(+) pathogens
were isolated between 6 and 10 days of inclusion. No differences were
found regarding the concomitant Gr(-) flora and the related antibiotic
therapy. The new organ dysfunction severity was similar in both groups
(P = 0.37). The in-hospital mortality was 26.2% in the treatment group
versus 18.6% in the control group (P = 0.56). Significant differences
between the Kaplan-Meier estimates of survival were also not found
(log-rank test P = 0.81). No major adverse reactions were observed.
Conclusion The implementation of this new policy failed to reduce
the degree of organ dysfunction severity and was not associated with
significant survival benefit. Moreover, even though it did not reach
statistical significance, a second peak of Gr(+) isolates was observed
as a possible complication of the preemptive therapy. Whether this
approach could lead to vancomycin MIC creep or there could still be
a niche for it later in the course of treatment and/or in nontrauma
patients remains to be further explored.
Reference
1. Milanov S, et al: Gram positive nosocomial infections in a general ICU -
emerging new clues. Crit Care 2011, 15(Suppl 1):P224.
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Introduction Urinary tract infection (UTI) can lead to both hospitali-
zation and severe sepsis. We theorized that UTI due to Gram-
negative (GN) multidrug-resistant P. aeruginosa (MDR-PA), extended-
spectrum f-lactamase (ESBL), E. coli (EC) and Klebsiella sp. (KP), and
carbapenemase-producing Enterobacteriaceae (CPE) would be
frequently isolated in the ICU.

Methods We analyzed a large US-based microbiology database,
Eurofins TSN, between the years 2000 and 2009. We determined the
proportion of isolates caused by MDR-PA, ESBL-EC, ESBL-KP, and CPE
relative to their susceptible counterparts. We defined MDR-PA as any
isolate resistant to >3 drug classes. ESBL organisms were defined as
E. coliand K. pneumoniae resistant to a third-generation cephalosporin.
Enterobacteriaceae were considered CPE if resistant to both a third-
generation cephalosporin and a carbapenem. We further examined
the evolution of the frequency of resistance among GN UTIs over time.
Results We identified 115,201 PA (13.7% MDR-PA), 359,090 EC (5.6%
ESBL), 97,419 KP (12.9% ESBL), and 176,110 Enterobacteriaceae (0.6%
CPE) UTI specimens.The prevalence of resistance rose for each organism
of interest from 2000 through 2009: MDR-PA, 11.6 to 12.3%; ESBL-EC,
3.3 to 8.0%; ESBL-KP, 9.1 to 18.6%; CPE 0 to 2.3%. For each organism
the proportion of resistant pathogens was consistently higher among
ICU specimens than among specimens from other hospital locations,
reaching nearly 20% for MDR-PA (Figure 1).

Conclusion The microbiology of GN UTI hospitalizations has shifted
over the last decade and greater antimicrobial resistance is evident. The
prevalence of MDR-PA, ESBL-EC, ESBL-KP, and CPE is higher in the ICU
than in other hospital locations.
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Introduction Gram-negative resistance remains a major challenge
in the care of critically ill patients. Traditionally, P. aeruginosa (PA) has
represented the most concerning pathogen. However, carbapenemase-
producing Enterobacteriaceae (CPE) have emerged as a challenge, but
the epidemiology of this pathogen is poorly understood.
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Methods We analyzed a large US-based microbiology database,
Eurofins TSN, between the years 2000 and 2009. We aimed to describe
the prevalence of infection with either multidrug-resistant (MDR) PA or
CPE. We defined MDR-PA as any PA isolate resistant to >3 drug classes.
Enterobacteriaceae were classified as CPE if resistant to both a third-
generation cephalosporin and a carbapenem. We evaluated specimens
from respiratory, bloodstream, urinary tract (UTI) and complicated
intra-abdominal infections.

Results We identified 327,912 PA (60,695 (18.5%) MDR-PA) and 279,600
Enterobacteriaceae (2,558 (0.9%) CPE) specimens. More than one-
quarter (26.1%) of all PA were recovered from ICU patients as compared
with 17.9% of all Enterobacteriaceae specimens. Of those specimens
originating in the ICU, MDR-PA represented 21.9% of all PA organisms,
while CPE represented 1.6% of all Enterobacteriaceae. Pneumonia and
UTI accounted for 92.4% of all PA and 84.0% of all Enterobacteriaceae
specimens. The proportion of both MDR-PA and CPE was highest in
pneumonia (22.0% and 1.6%, respectively) and lowest in UTI (13.7%
and 0.6%, respectively). Over the time frame of the study, CPEs emerged
and stabilized at approximately 2.8% of all Enterobacteriaceae, while
MDR-PA increased slightly from 16.0% of all PA in 2000 to 17.8% in 2009.
Conclusion Although CPE organisms have emerged as an important
pathogen, MDR-PA remains an order of magnitude more prevalent
in the United States. Pneumonia patients and those in the ICU are at
an increased risk for both MDR-PA and CPE infections compared with
those outside the ICU.
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Introduction Antibiotic resistance is a major worldwide problem
in the ICU [1]. The situation in developing countries like India is
particularly serious. Since the presence of drug-resistant bacteria in
the environment is a threat for public health, up-to-date information
on local pathogens and the drug sensitivity pattern is very crucial to
treat patients. This study was carried out to evaluate the prevalence
of multidrug resistance (MDR), extensive drug resistance (XDR) and
pandrug resistance (PDR) among multiple Gram-negative isolates in a
medical-surgical ICU in a tertiary care hospital in North India.
Methods We conducted a prospective observational study. All data
were analysed using descriptive statistics. All Gram-negative culture
isolates over a period of 13 months (October 2011 to October 2012)
were included in this study. Isolation and identification were performed
using the bact alert system and VITEK2, respectively. Sensitivities were
determined by Kirby Bauer disc diffusion and broth dilution using
VITEK2-AST cards and interpreted according to Clinical and Laboratory
Standards Institute criteria. For the purpose of this study, we used MDR
to denote isolates resistant to representatives three or more classes
of antimicrobial agents, XDR as those resistant to all but one or two
classes and PDR as those resistant to all classes of antimicrobial agents
available [2,3].

Results Out of a total 2,796 culture specimens sent over 13 months,
250 isolates were Gram-negative (8.9%). Among these 250 (n) Gram-
negative isolates, 195 (78%) were extended-spectrum B-lactamase
(ESBL) producers and the remaining 55 (22%) were non-ESBL producers.
Among the ESBL producers, PDR, XDR and MDR isolates were 14
(5.6%), 113 (45.2%) and 68 (27.2%), respectively (Figure 1). Among
the XDR-positive organisms, seven (6.1%) organisms were New Delhi
metallo-B-lactamase-1 (NDM-1) producers and five (4.4%) organisms
were NDM-2 producers. Among ESBL-positive isolates, the most
predominant isolate was Klebsiella pneumoniae (29.7%) followed by
Acinetobacter aeruginosa (22.5%) and Escherichia coli (20.5%) (Figure 2).
Among non-ESBL-positive isolates, the most predominant isolate was
Escherichia coli (34.5%) followed by Klebsiella pneumoniae (21.8%) and
Pseudomonas aeruginosa (14.5%) (Figure 2).

Conclusion ESBL producers were the most frequently isolated Gram-
negative bacterial isolates in this tertiary-care hospital in north India.
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Among ESBL producers, XDR organisms were most frequent, followed
by MDR and PDR organisms. Few of the XDR isolates were NDM
producers, which have propensity to spread to other bacteria. In view of
significant prevalence of multidrug resistance amongst Gram-negative
organisms in the ICU, regular surveillance of antibiotic susceptibility
patterns plays a crucial role for setting orders to guide the clinician in
choosing empirical or directed therapy of infected patients.
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Introduction Acinetobacter baumannii (A. baum) is a leading cause of
septicemia of patients hospitalized in the ICU with high mortality rates.
The aim of our study is to investigate the risk factors associated with
A. baum bacteremia and its mortality rates.

Methods A total of 937 patients (457 women and 480 men, median
age 59) admitted to the ICU during the period 1 January 2009 to 30
September 2012 were enrolled in our retrospective study. Blood
cultures were obtained from all patients. The identification and the
antimicrobial susceptibility testing were performed by the automated
system VITEK2 (Bio Merieux, France). Data collected included
underlying diseases, malignancies and immune suppression (MIS),
prognostic factors (APACHE score, adjusted mortality), age, sex, length
of ICU stay (LS), recent administration of broad-spectrum B-lactam
antibiotics (especially carbapenems; ABL), mechanical ventila-
tion (MV), implementation of invasive procedures (central venous
catheter and urine catheter; INV.PR) and outcome. At first a univariate
statistical model was used with significance level set at P = 0.05. For
the multivariate statistical analysis model we used all variables with
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P <0.05 from the previous model and those mentioned at recent
medical literature as significantly related with A. baum septicemia and
its mortality.

Results A total of 101 patients (10.78%) developed bloodstream
infection caused by A. baum and the mortality rate due to A. baum
septicemia was estimated as 49.5% (50/101). Multiple regression
analysis revealed adjusted mortality >55% (Exp(B) = 2.01, P = 0.013),
MIS (Exp(B) = 1.97, P = 0.017), ABL (Exp(B) = 2.34, P = 0.009), LS >14
days (Exp(B) = 1.34, P = 0.034), MV (Exp(B) = 2.67, P = 0.005) and INV.PR
(Exp(B) = 3.27, P = 0.001) as independent risk factors associated with
A. baum septicemia.

Conclusion The fact that the probability of A. baum bacteremia
increases in immunocompromised patients reflects the opportunistic
characteristic of these infections. MV accelerates respiratory A. baum
colonization, which is a risk factor for AB bacteremia. Recent INV.
PR increased the incidence of A. baum bacteremia and this result is
probably related to the severe status in patients with central venous
catheter. The administration of carbapenems inhibits the growth of
other more susceptible bacteria, allowing the growth of multidrug-
resistant A. baum.
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Introduction The French military hospital at the Kaboul International
Airport (KalA) base provides surgical care for International Force
and Afghan National Army soldiers, and also local patients. The
development of multiresistant bacteria (MRB) nosocomial infections
has raised a major problem complicating the care of combat casualties
[1]. The aim of this study is to assess the prevalence of MRB carriage on
admission to the ICU in this combat support hospital.
Methods We used a prospective observation study on patients
admitted to the French military ICU in KalA over 3 months (July to
September 2012). All hospitalized patients were assessed for the
presence of colonization with MRB: nasal and rectal swabs were
performed to identify, respectively, methicillin-resistant Staphylococcus
aureus (MRSA) and extended-spectrum B-lactamases bacteria (ESBLB).
The following data were recorded for each patient on admission:
demographic characteristics, bacteriological results, length of stay,
type of previous hospitalization.
Results Sixty-three patients were admitted. The mean length of stay
(MLS) was 3 + 3 days, and the mean age was 25 + 14 (13 patients
<15 years). Patients were hospitalized for combat-related trauma
(74%), noncombat-related trauma, medical pathologies (10%), and
postoperative care (8%). They were Afghans (92%) or westerners
(8%). Swabs were not realized for eight patients. Forty-three percent
revealed an ESBLB colonization: Escherichia coli (22 patients), Klebsiella
pneumoniae (one patient), Acinetobacter baumanii (one patient). No
patients were colonized with MRSA. Ten patients (16%) were directly
admitted to the ICU, 12 (19%) had been hospitalized before admission,
39 (62%) were transferred after resuscitative and stabilization care
in a level 2 unit. For the two last categories, the MLS (for previous
hospitalization) was respectively 14 + 28 days and 8 + 6 hours. Among
patients transferred after care in a level 2 unit, MLS was no different
between colonized and noncolonized patients: 8 + 7 versus 9 + 6 hours
(P = 0.5, Mann-Whitney test).
Conclusion In this study, prevalence of colonization with ESBLB
at admission is very high, suggesting a high prevalence of MDR
colonization in the local population in Afghanistan. It remainsimportant
to intensify the prevention policy against MRB cross-transmission in
the deployed ICU.
Reference
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Introduction Providencia stuartii, a member of the family of Entero-
bacteriacea, is a Gram-negative pathogen causing colonization and
opportunistic infections in ICU patients.

Methods We retrospectively recorded the characteristics of P. stuartii
infections in our ICU in a total period of 1 year (six-bed general ICU).
Results A total of 116 patients (80 males, 68.9%) were hospitalized in
our ICU of mean age 58.5 + 1.8, mean ICU stay: 23.2 + 3.3 days, APACHE
I: 19.3 £ 0.7, SAPS II: 45.7 + 1.6, SOFA: 7.9 + 0.4 and mortality: 18.9%.
Admission diagnosis was multiple trauma (29.3%), emergency surgery
(37.1%), and medical (33.6%). Of them 21 (18.1%) developed P. stuartii
infection that was related to multiple trauma (P = 0.0289), length of ICU
stay 69.8 + 12.6 (median 51.0) versus 12.6 £ 1.7 (median 6.0) (P <0.0001)
and illness severity APACHE Il (21.7 £ 1.3 vs. 17.5 £ 0.8; P =0.0056), SAPS
11(54.9+2.9vs.43.6 £ 1.8; P=0.0296) and SOFA (10.6 + 0.5 vs. 7.2 £ 0.4;
P <0.0001). There was no statistically significant difference regarding
sex, age or mortality (P = 0.3789). Mean day of first isolation was
31.1 £ 2.1 (median 28.0). The number of isolations per site were — blood:
11 (median day: 25.0), tracheal aspirates: 9 (median: 28.5), catheter tip:
15 (median: 31.0), urine: 6 (median: 32.0), wound: 12 (median: 25.0),
biological fluids: 4 (median: 29.5), other catheters: 1 (median: 28.0),
middle ear: 2 (median: 32.5), and nose: 1 (median: 25.0). Six patients
had only one site isolation and the remaining 15 had multiple sites
of P. stuartii isolation. We totally recorded 63 isolates of which 82.5%
were second-generation and third-generation cephalosporin-resistant,
80.3% aztreonam-resistant and 81% carbapenem-resistant strains
expressing an extended-spectrum B-lactamase phenotype. All patients
had previously received colistin or meropenem or tygecycline for a
median period of 18.5, 15 and 10.5 days, respectively.

Conclusion P, stuartii infection/colonization may develop in critically
ill patients, especially those with multiple trauma and prolonged
ICU stay, and maybe isolated in blood after the 25th day of ICU stay.
Also, infections due to extended-spectrum {-lactamase-producing
multidrug-resistant P. stuartii are an emerging problem.
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Introduction The aim of this study is to describe the clinical and
epidemiological profile of ICU patients receiving tigecycline (TGC) and
to evaluate the potential benefits of TGC higher doses.

Methods All patients admitted to our ICU between 1 June 2009 and
31 May 2012 who received TGC were evaluated. Cases were excluded
when infections were not microbiologically confirmed.

Results Over the study period, 100 patients fulfilled the inclusion
criteria: 54 in the SD group (50 mg every 12 hours) and 46 in the HD
group (100 mg every 12 hours). The SD group and the HD group were
not significantly different in terms of age, severity of disease, duration
of TGC therapy, rate of concomitant other active antibiotic use and
of inadequate empirical antimicrobial therapy (IIAT) (P = NS). MDR
A. baumannii and K. pneumoniae were the main pathogens isolated.
The percentage of germs other than A. baumannii and K. pneumoniae
was higher in the SD TGC group (P <0.01). Otherwise infections due to
less susceptible germs (TGC MIC value =1 pg/ml) were mainly treated
with TGC higher doses (P <0.01). No significant differences were found
in terms of ICU mortality (P = 0.8). The rate of abnormal laboratory
measures during TGC treatment was similar between the two groups
(P = NS). No patients required TGC discontinuation or dose reduction
because of suspected adverse events. In the VAP subpopulation
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(63 patients: 30 received SD and 33 HD), the clinical cure rate and
microbiological eradication percentage were higher when TGC was
used at higher doses (57.6% vs. 33.3%; P = 0.08 and 57.1% vs. 30.4%;
P =0.1). Table 1 shows multivariate analysis of clinical cure predictors
in the VAP subgroup.

Table 1 (abstract P80). Predictors of clinical cure in patients with VAP
(multivariate analysis)

OR (95% CI) Pvalue
HDTGC 593(1.381025.6) 0.02
IIAT 0.23 (0.06 t0 0.85) 0.03
SOFA score 0.62 (045 t0 0.86) <001

Conclusion In critically ill patients, HD TGC use seems to be safe and,

combined with other active antibiotics, may increase the rate of MDR

germ VAP clinical success. IIAT and the severity degree of patients’

clinical condition still remain major determinants of VAP treatment

failure.
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Introduction Amikacin Inhale (NKTR-061, BAY41-6551) is a drug-
device combination in clinical development for adjunctive treatment
of intubated and mechanically ventilated patients with Gram-negative
pneumonia. The product uses a proprietary vibrating mesh nebulizer
system (PDDS Clinical) with amikacin sulfate formulated for inhalation
(3.2 ml of 125 mg/ml amikacin solution) for a 10-day twice-daily course
of therapy. It is designed for use with two delivery systems: one system
for intubated patients (On-vent; Figure 1), and a second Handheld (HH)
system for patients who are extubated before completing the course
of therapy (Figure 2). We investigated in vitro the amikacin lung dose
delivered by PDDS Clinical.

Methods An estimated lung dose (ELD) for On-vent setting was
measured in vitro after collecting aerosolized amikacin from a filter at
the end of an endotracheal tube during ventilation. The ELD for the HH
device was calculated from the fine particle fraction (FPF <5 um) post-
mouthpiece, multiplied by the in vitro delivered dose post-mouthpiece.
FPF <5 pm reflects lung deposition observed during phase 2 clinical
trials [1]. Eighty-one nebulizers with volume median diameter (VMD)
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Figure 1 (abstract P81). On-vent system with brown blinder shell for
clinical trials.
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of 44 + 0.5 um and output rates of 0.23 £+ 0.10 ml/minute were tested

for each system. Delivered dose data were fit to the independent

variables (that is, VMD and output rates) using a least-squares fit with

95% confidence limits.

Results Total percentage recoveries for On-vent and HH test runs were

between 85% and 115% of the nominal dose. The mean ELDs were

50 + 9% (On-vent) and 49 + 11% (HH) of the nominal dose. Nebulizers

with longer dosing times and lower VMDs had higher ELD values for

both delivery systems.

Conclusion The results support the use of the PDDS Clinical with either

system to administer aerosolized amikacin with high efficiency and no

dose adjustment is required when switching from the On-vent to the

HH system for extubated patients.
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Introduction Recent studies demonstrate that a loading dose
of 25 mg/kg (total body weight) of amikacin in septic patients is
required to reach a sufficient peak concentration. This study examines
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parameters influencing the relation between amikacin dose and peak
concentration.

Methods In this retrospective study we looked at 47 patients (128 peak
levels) between 2003 and 2012. Multivariate linear regression analysis
was done for several parameters: administered dose calculated with
total body weight, ideal body weight, adjusted body weight, type of
intensive care patient, BMI, daily fluid balance, SOFA score and APACHE
score, and patient characteristics were analyzed.

Results A linear correlation between dose and amikacin peak level was
confirmed (Figure 1). A total 54.69% of all amikacin administrations did
not result in a therapeutic peak level. The multivariate linear regression
analysis showed the best linear correlation with adjusted body weight
and SOFA score. The comparison of variables between four patient
groups, based on the deviation between measured peak level and
predicted peak level (according the linear correlation), showed new
variables that may influence peak level.

Conclusion This confirms that low doses (<18 mg/kg) of amikacin in
intensive care patients seldom result in a therapeutic peak level. The
proposed loading dose of 25 mg/kg is good for reaching a therapeutic
level, although 29.6% remains subtherapeutic. Due to the linear
correlation, more therapeutic levels may be reached with higher doses
(25 to 30 mg/kg). New variables need further investigation to explain
the high variability in achieved peak level.
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Introduction Antibiotic-associated diarrhoea (AAD) occurs in as many
as 30% of patients receiving antibiotics, often leading to increased
morbidity, prolonged in-hospital stay and additional healthcare
resource utilisation. Age, antibiotics and prolonged postoperative ward
and ICU stay have been suggested to be independent risk factors. In
such patient populations, probiotics may be used to prevent antibiotic-
associated diarrhoea, yet they are not routinely recommended as a
component of perioperative care. The aim of this study was to model
the long-term costs associated with AAD and to assess the effectiveness
of probiotics as a preventive strategy.

Methods We developed a simulation model to determine clinical costs
and outcomes attributable to AAD. To assess the cost-effectiveness of
probiotics, as part of a perioperative regime, we constructed a decision
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Figure 1 (abstract P82). Correlation between dose of amikacin and peak concentration.
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tree. The model observes long-term costs and outcomes of probiotics
as compared with conventional therapy, from a societal perspective.
Input parameters, extracted from meta-analysis, clinical trials and
national databases, include incidence numbers, costs and quality-
adjusted health states for the remaining life (QALYs). Outcomes assessed
were overall costs attributable to ADD and the cost-effectiveness of
probiotics, described as costs/QALY.

Results Our results indicate an estimated incremental lifetime cost of
£13,272.53 per ADD patient, largely driven by increased ICU length of
stay and readmission rates. The addition of probiotics to the standard
perioperative regime is associated with a small survival benefit of
1.2 months, yet a cost reduction of £917.3/ADD patient. The main cost
was increased duration of ICU stay and readmissions, which contribute
to 85% of total expenses.

Conclusion AAD is associated with a significant increase in costs from a
societal perspective. The provision of probiotics can achieve substantial
cost savings and can be recommended as a cost-effective regime in the
perioperative setting. Preventing ADD offers a potentially significant
reduction of in-hospital costs and resource expenditures.
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Introduction Novel treatment strategies for invasive candidiasis (IC)
are constantly emerging. Nevertheless, difficulties in diagnosis pose
a challenge on their reliability, efficacy and safety. We have previously
developed and approbated in our ICU an algorithm for empirical
antimycotic therapy, combining the most significant risk factors for
IC with three major clinical criteria for persistent nonbacterial sepsis
[1]. On the other hand, preemptive therapy, based on identification of
mycotic antigens and/or anti-mycotic antibodies in serum, is regarded
as more reliable, even though it is known for its low sensitivity. The
aim of the current study was to compare and evaluate the possible
outcome benefit of our protocol implementation versus detection of
galactomanan in patient’s serum as a trigger for antimycotic treatment
initiation.
Methods A randomized prospective controlled trial was carried out
from September 2010 to September 2012. After the implication
of the inclusion and exclusion criteria, patients were submitted to
block randomization and stratified on the basis of their initial SAPS
Il exp score. Antimycotic therapy was started on the day of inclusion
in the control group and only with positive galactomanan serum
test in the preemptive therapy group. Initial data were gathered on
demographics, proven risk factors for IC-related mortality, severity of
inflammatory response and organ dysfunction. Dynamics of SIRS and
SOFA values, Candida colonization index, ventilator-free days, length of
ICU stay and outcome were followed for each patient.
Results A total of 106 patients were enrolled. No statistically significant
differences in their basal characteristics were found. The subsequent
SIRS and SOFA scores showed firm dynamics in the control group,
although the new organ dysfunction severity was insignificantly lower.
The length of ICU stay and the number of ventilator-free days were
comparable. The in-hospital mortality was 47.1% in the preemptive
therapy group versus 31.3% in the control group (P = 0.94). A total of
seven adverse reactions were observed among treated patients, yet
not associated with higher mortality risk.
Conclusion The choice of empirical versus preemptive therapy led to
earlier and more stable reduction in the degree of organ dysfunction
severity. It showed to be at least not inferior if not equal; in terms of
survival benefit and expediency of treatment. Moreover, galactomanan
detection fails to guide the choice of the individual antimycotic, based
on the expected Candida spp.
Reference
1. SMilanov, et al.: Efficacy and utility of a protocol for pre-emptive
antimycotic therapy. Crit Care 2010, 14(Suppl 1):P70.
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Introduction Invasive candidemia is a major cause of increased
mortality among ICU patients. Antifungal agents like liposomale
amphotericin B and azoles could not accomplish the claim to be first
choice in the treatment of invasive fungal infection (IFI) because of side
effects and effectiveness. Especially, cardiothoracic surgery patients
as a group of high-risk patients are in a focus for new strategies
and agents. A new class of antimycotic agents, the echinocandins,
with a low profile of side effects, low interactive potential and high
effectiveness in the treatment of candidemia, is a powerful option in
the treatment of IFl. We report our single-center experience with a
modified clinical treatment approach based on clinical score of Leon
and using echinocandins as first-line therapy for proven and suspected
fungal infection.

Methods From May 2011 to October 2012, 2,844 patients were
treated on our cardiothoracic ICU. We evaluated 37 cardiothoracic
postoperative patients with proven or suspected IFl or prophylaxis
(Figure 1). The records were evaluated for cardiothoracic procedures,
microbiological and yeast date, cardiothoracic surgery score (CASUS),
ICU and clinical data.

all palients = § days ICU

SKin swabs, urinalysis. bronchoaivaciar lavage, BC

Re-Evaluaton

ECHINOCANDINS

Figure 1 (abstract P85). Cologne antifungal strategy.

Results Mean age was 67.4 years with 64% male patients. Most
patients had combined CABG and valve procedure (n = 20), other
groups were HTX and LTX (n = 4), assist therapy (n = 4), TAVI (n = 3)
and other procedures. Mean predicted mortality using the logarithmic
CASUS score at the onset of IFl was 59%. C. albicans was isolated in 73%,
C. glabrata in 21%. Length of antifungal treatment using micafungin in
30 cases was 14 + 5 days. Eradication of yeast was successful in 79%
but mortality of all patients remains high at 36.8% but was lower than
predicted in the CASUS score. Mortality was not yeast related.
Conclusion Our described treatment approach shows encouraging
results for the treatment of IFl especially in high-risk cardiothoracic
patients.
References
1. Eggiman et al.: Invasive Candida infections in the ICU. Mycoses 2012,
55(Suppl):65-72.
2. Andes et al: Impact of treatment strategy on outcomes in patients with
candidemia and other forms of invasive candidiasis: a patient-level
quantitative review of randomized trials. Clin Infect Dis 2012, 54:1110-1122.
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Introduction Infection is a common complication of the ventricular
assist device (VAD) and is associated with poor outcome especially
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with fungi [1]. The relationship between colonization and invasive
fungal infection (IFl) in severely ill ICU patients with a VAD support is
not described. This study analyzes the incidence and outcome of fungal
infection and colonization in VAD patients in bridge to transplantation
or in destination therapy.

Methods We conducted a retrospective review of all VAD implantations
in our surgical ICU between 2007 and 2012. The incidence of fungal
colonization, antifungal prophylaxis, bacterial sepsis and the mortality
of IFl versus no IFI patients were compared.

Results In the study period, 34 patients with severe heart failure
or cardiogenic shock were selected for a VAD implantation (nine
in destination therapy). The overall mortality rate was 50% during
mechanical assistance. Confirmed (n = 8) and highly suspected (n = 2)
IFl occurred during the ICU stay in 29% of patients who were treated
with echinocandins, voriconazole and/or liposomal amphotericin B.The
isolated fungi were: six Candida albicans, two parapsilosis, one glabrata
and one invasive pulmonary aspergillosis. Antifungal prophylaxis with
fluconazole was administered to 18% of patients at mean for 5 days
mainly in the more recent implantations. In the no IFl population,
54% (n = 13) had a systemic or VAD bacterial sepsis with a mortality
rate about 54%. The mortality without any sepsis was reduced to 18%.
Fungal colonization was significantly more present (90% vs. 50%)
before IFl in VAD patients. The mortality rate was dramatically higher
with IFI (80% vs. 38%) in accordance with the literature [1]. See Table 1.

Table 1 (abstract P86). Fungal colonization (FC), infection and outcome
during VAD support

n FC Mortality
No IFI 24 12 9
IFI 10 9 8
P value 0.029 0.024

Conclusion In our center, we observed a high incidence of IFl in ICU
patients with VAD that was associated with a mortality rate of 80%.
Screening of fungal colonization appears to be very important during
the ICU stay for VAD patients. Trials are needed for investigating the
use, the drug choice and the timing of antifungal prophylaxis for such
high-risk patients.
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Introduction Echinocandins are recommended first-line treatment
for candidaemia [1]. A cost-effectiveness model developed from a UK
perspective examined costs and outcomes of antifungal treatment
for candidaemia and other forms of invasive candidiasis based on
European clinical guidelines [1].

Methods Costs and treatment outcomes with the echinocandin
anidulafungin were compared with caspofungin, micafungin,
fluconazole, voriconazole and amphotericin B. The model included
non-neutropenic patients aged =16 years with confirmed candidaemia/
another form of invasive candidiasis receiving intravenous first-line
treatment [2]. Patients were categorised as a clinical success or failure
(patients with persistent/breakthrough infection); frequency data for
each outcome were taken from a mixed-treatment comparison [3].
Successfully treated patients switched to oral therapy. Clinical failures
switched to a different antifungal class. It was assumed that second-line
treatment duration was equivalent to that of first-line treatment and
only two lines of therapy were required to treat infection. Other inputs

S32

were all-cause 6-week mortality, cost of treatment-related adverse
events (AEs) and other medical resource use costs. Life-years were
calculated using a published model [4]. Antifungal agent-related AEs
were taken from the product label/literature. Resource use was derived
from the literature and discussion with clinical experts. Drug acquisition/
administration costs were taken from standard UK costing sources.
Results First-line anidulafungin for treatment of candidaemia was
cost-effective per life-year gained versus fluconazole (incremental
cost-effectiveness ratio £813). Anidulafungin was cost saving versus
caspofungin and micafungin in terms of life-years gained due to
lower ICU costs and a higher rate of survival combined with a higher
probability of clinical success.

Conclusion Anidulafungin was cost-effective compared with
fluconazole for treatment of candidaemia and was cost saving versus
other echinocandins in the UK. European guidelines recommend
echinocandins as first-line treatments for candidaemia [1]; this
model indicates that anidulafungin marries clinical effectiveness and
cost-effectiveness.

References
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Introduction Invasive fungal infections (IFl) affect 1% of ICU patients
and are increasing in incidence. IFls are associated with a poor
prognosis, which is further complicated by difficulties in identification
of fungal organisms by traditional culture methods and the emergence
of Candida species resistant to triazole therapy [1,2]. This study aimed to
assess the prevalence of IFls, the organisms responsible and outcomes
of patients affected.

Methods Patients admitted to the Heart of England NHS Foundation
Trust ICUs who acquired an IFI were identified through the hospital
Fungal Infection Risk Evaluation (FIRE) study database. All ICU patients
admitted between October 2009 and March 2011 were used as a
comparative cohort. Data collected included: baseline demographics,
length of stay, ICU and hospital mortality, and nature of IFl. Data were
analysed using Student'’s t test for continuous data and Fischer’s exact
test for categorical data.

Results A total of 2,426 patients were admitted to Heart of England
NHS Foundation Trusts ICUs during the study period. Of these, 31
patients were identified as having an IFI (1.3%). Baseline demographic
data were similar between groups. Patients with IFl had significantly
longer ICU length of stay (19 days vs. 5 days, P <0.0001) and required
more days of advanced organ support (12 days vs. 3 days, P <0.0001).
A trend towards higher hospital mortality (41% vs. 27%, P = 0.08) was
observed. Candida albicans was the predominant organism cultured
(64%), followed by Candida glabrata (23%), with other Candida species
accounting for the remaining 13% of IFls. Sites of IFls were blood (45%),
intra-abdominal (39%), and pleural (16%). Most patients (52%) who
acquired an IFl had had intra-abdominal surgery prior to ICU admission.
The majority of patients (71%) were treated with echinocandins, whilst
of the nine patients who were initially treated with flucanazole, six
(67%) required therapy escalation to an echinocandin.

Conclusion The results of our study are consistent with other published
data, in that whilst IFI prevalence is low, they are associated with
increased morbidity in critically ill patients. This study has led to a
change in hospital policy regarding antifungal use in the ICU, with
echinocandins being first-line in the pre-emptive treatment of IFIl. We
keenly await the results of the FIRE study, which will provide important
insights to identification of patients at risk of IFls and optimal drug
therapy.
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Introduction The aim of this study was to compare self-reported beliefs
with actual clinical practice of oxygen therapy in the ICU. Hyperoxia is
frequently encountered in ventilated patients and prolonged exposure
has repeatedly been shown to induce lung injury and (systemic)
toxicity.

Methods An online questionnaire for ICU clinicians was conducted
to investigate beliefs and motives regarding oxygen therapy for
critically ill patients. Furthermore, arterial blood gas (ABG) samples
and corresponding ventilator settings were retrieved to retrospectively
assess objective oxygenation between 1 April 2011 and 31 March 2012
in the ICUs of three teaching hospitals in the Netherlands.

Results Analyzable questionnaire responses were received from 200
ICU physicians and nurses. The majority of respondents believed
that oxygen-induced lung injury is a concern, although barotrauma
and volutrauma are generally considered to impose a greater risk in
mechanical ventilation. Frequently allowed minimal saturation ranges
in the questionnaire were 85 to 95% and 7 to 10 kPa (Figure 1). Self-
reported FiO, adjustment in hypothetical patient cases with variable
saturation levels was moderately impacted by the underlying clinical
condition. To study actual clinical practice, a total of 107,888 ABG
samples with corresponding ventilator settings, covering 5,565 patient
admissions, were retrieved. Analysis showed a median (IQR) PaO, of
11.7 kPa (9.9 to 14.3), median FiO, was 0.4 (0.4 to 0.5), median PEEP was
5(5to0 8). Atotal 63.5% of all PaO, registries were higher than previously
suggested oxygenation goals (7.3 to 10.7 kPa) [1]. In 56.8% of cases
with PaO, higher than the target range, neither FiO, nor PEEP levels
had been lowered when the next ABG sample was taken.
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Figure 1 (abstract P89).

Conclusion Most clinicians acknowledge the detrimental effects of
prolonged exposure to hyperoxia in the ICU and report a low tolerance
for high saturation levels. However, the self-reported intention for
conservative oxygen therapy is not consistently expressed in our
objective data of actual clinical practice and a large proportion of
patients was exposed to high and potentially toxic oxygen levels.
Reference
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Introduction During mechanical ventilation, oxygenation can be
influenced by adjusting FiO, and positive end-expiratory pressure
(PEEP). There have been recommendations for how the FiO, and
PEEP should be set [1]. However, in a recent audit we found that the
compliance of doctors of these recommendations is very low [2].
Therefore we invented a simple parameter called the FiO,/PEEP index
(FPi) of which the physiologic value is <7 (that is, FiO, = 21%/PEEP =
3 cmH,0), which corresponds to the ARDSNet trial’s minimum FiO_/
PEEP settings: 35%/5 cmH,O [2]. The aim of this case-control study
was to investigate the impact of an FPi <7 targeted protocol on clinical
practice.

Methods A prospective observational study in 2010 and 2012. Every
mechanically ventilated patient was recruited. Demographics, outcome
data and Lung Injury Score (LIS) were recorded after admission.
Respiratory settings, oxygenation and ventilation parameters were
recorded after mechanical ventilation was commenced and the first
arterial blood gas sample was taken (T0). Measurements were repeated
in 24 hours (T1). Data are presented as mean + SD, paired-sample and
independent-sample t test and chi-square tests were used for statistics.
Results In 2010, 75 patients, and in 2012, 130 patients were included.
There was no difference in demographics, disease severity, but LIS
was higher in 2012: 1.34 + 1.13 versus 0.84 + 0.98, P = 0.001. There
was no significant difference in FPi between the two groups at TO:
10.91 £ 4.25 versus 10.26 £ 5.01 (2012 vs. 2010, respectively). At T24 the
FPi was significantly lower in 2012 as compared with 2010: 7.28 + 2.58
versus 8.17 = 3.3, P=0.001; which was due to the higher PEEP applied:
7.08 + 2.87 versus 6.63 £ 2.91, P = 0.014. Although in 2012 significantly
more patients, 112 (86%), were ventilated with FiO, 250% at T0 as
compared with 2010, 44 (58%) (P = 0.001), by T24 significantly less
patients received FiO, 250%, 46 (35%) vs. 34 (45%) (P = 0.011). There
was no significant difference between the two groups regarding FiO,,
PaO, and PaCO, at TO and T24.

Conclusion Implementing an FPi <7-based algorithm significantly
reduced the FiO, and increased the PEEP applied in mechanically
ventilated within the first 24 hours. Whether this has any impact on
earlier weaning due to reaching the weaning criteria of FiO, sooner,
and as a result shortening the duration of mechanical ventilation, has
to be investigated in the future.
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Introduction High-flow nasal canulae (HFNC) deliver high-flow
humidified gas at up to 60 I/minute. There are two types of respiratory
circuit to generate mix gas flow, Blender type (typeB) and Venturi type
(typeV). The therapy is well established in the pediatric population
and HFNC use has been described in the adult population. It has been
reported that HFNC provide higher FIO, compared with low-flow
canulae, and also create mild positive pharyngeal airway pressure, but
the effect on alveolar pressure is unknown. We aimed to investigate
the effect of HFNC on alveolar pressure, by measuring intratracheal
pressure in patients with a cricothyrotomy catheter (CTC). At the same
time, we measured the actual gas flow rate (AGFR) by flowmeter and
compared it with assumed flow.

Methods Seven patients with a CTC were participated. A tube was
connected to the CTC and the tube was then connected to a pressure
transducer to measure intratracheal pressure. The HFNC (Optiflow
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system) were applied with the humidifier to optimize humidication.
TypeB was used in three patients and typeV in four patients. The flow
was started at 10 I/minute. This flow rate was titrated upwards to a
maximum of 60 |/minute (10, 25, 30, 40, 50, 60 I/minute) and the AGFR
was measured. Intratracheal pressure tracing was done over 1 minute.
Airway pressure measurement was repeated and the maximal
expiratory pressure was measured in mmHg.

Results The AGFR in the respiratory circuit was almost same in typeB,
but there was obvious decrease in the AGFR in typeV (7.1 = 1.0,
17.74£0.8,21.9+0.9,29.9+3.6,36.9+2.7,45.0 £ 5.5 |/minute at assumed
flow, 10, 25, 30, 40, 50, 60 I/minute, respectively). HFNC significantly
increased maximal expiratory pressure in both groups, 1.5 £ 2.1,
2.0+ 1.0,3.0 + 2.8, 4.5 + 3.5 mmHg for typeV and 2.5 + 0.7, 5.8 + 2.4,
6.0 + 2.8, 8.0 £ 2.8 mmHg (maximum 10 mmHg) for typeB, when AGFR
was set at 30, 40, 50, 60 I/minute. Higher AGFRs were found to result
in larger increase in maximum expiratory pressure. The data indicate
that HFNC are associated with an increase in intratracheal expiratory
pressure. Because it was difficult to determine end-expiratory pressure,
we chose maximal expiratory pressure for a substitute. The reason why
AGFR in typeV was lower than assumed flow may be the resistance
generated by NC. The larger increase in expiratory pressure in our study
than previously reported may be due to the effect of high respiratory
resistance of Japanese who have relatively small airway structure
compared with western people.

Conclusion HFNC are effective in providing higher expiratory pressure.
It is important to know the flow rate is lower than expected when the
Venturi type is used.
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Introduction Many authors have proposed less invasive ways to
measure oxygenation in patients with ALI. The aim of the present study
is to compare the already popular oxygenation index (OIl) and PaO,/
FiO, ratio (PFr) with other recently proposed indices such as SpO,/FiO,
ratio (SFr) and ventilation ratio (VR) in a mixed ICU population.

Methods During a 6-month prospective observational study carried
out in a polyvalent 10-bed adult ICU, ABGs were obtained from 145
patients. Two independent measurements were taken from each
patient under the same mode of ventilation (SIMVPSV). PFr, SFr, VR
and Ol were calculated. Demographic data (APACHE Il score, age, sex,

Table 1 (abstract P93)
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diagnosis, body weight) were also recorded. Kolmogorov-Smirnov
test for normality was calculated followed by bivariate nonparametric
analysis (statistical significance: P <0.05).

Results A total of 290 measurements were included for further analysis.
Mean + SD values for age and APACHE Il score were 61.2 + 16 years and
15.4 + 1.8, respectively, while median + SD values for PFr are 257 + 135,
for SFr 211 + 58, for Ol 4.8 + 4.46 and for VR 1.19 + 0.31. Relations
between PFr, SFr and Ol are displayed in Table 1.

Table 1 (abstract P92). Correlations (Spearman p) between VR, PFr, SFr and Ol

PFr SFr ol
VR -0.326* -0.325% 0373*
PFr - 0.759* -0.939*
SFr - - -0.773*
*P<0.01.

Conclusion Our study identified a strong relation between PFr, SFr and
Ol but not VR. Thus, these markers may be used interchangeably as
bedside indices of oxygenation in critically ill patients. Yet larger studies
are needed to come to a safer conclusion.

References

1. Rice TW, et al: Chest 2007, 132:410-417.

2. SinhaP etal:BrJAnaesth 2009, 102:692-697.

P93

Decreased respiratory complexity during apnea in acute respiratory
distress syndrome

A Batchinsky', C Necsoiu', T Langer?, V Vecchi?, W Baker', J Salinas',

L Cancio'

'US Army Institute of Surgical Research, Fort Sam Houston, TX, USA;
“University of Milan, Italy

Critical Care 2013, 17(Suppl 2):P93 (doi: 10.1186/cc12031)

Introduction Respiratory complexity (RC) as assessed by sample
entropy (SampkEn) is lower in patients failing spontaneous breathing
trials. We evaluated the role of RC in monitoring subjects with severe
acute respiratory distress syndrome (ARDS) treated with the Cardiohelp
(Maquet, Rastatt, Germany) extracorporeal life-support system (ECLS).
We hypothesized that RC is reduced during apnea.

Methods Six sheep sedated with midazolam were connected to the
Cardiohelp via a 23F Avalon catheter. Blood flow was ~2 I/minute
and FiO, was 0.5. Sheep were on CPAP of 8 cmH,0 with FiO, of 1 via
tracheostomy. After ~6 hours of ECLS, ARDS was induced by injection

Preinjury Preinjury Preinjury Postinjury Postinjury Postinjury

BL pre-apnea apnea post-apnea pre-apnea apnea post-apnea
RR (breaths/minute) 2242 22+3 1742 23+4 24+7 5+ 1% 25+7
TV (ml) 388 +31 217 +£32 14514 205+ 21 211 £51 116 +30* 229+ 40
HR (beats/minute) 156+ 15 153+ 21 152421 166 + 21 162+22 165+ 21 151+ 16
MAP (mmHg) 102 +£4.12 102+6.13 103+ 691 104 +6.08 106 +3.76 108 +3.86 111 +569
PFR (unitless) 435+ 24.80 417 £ 48.06 354+£49.52 429 +37.87 139 +50.90% 92 +3043* 91 +27.25%
1Bl (ms) 2,765.1 +£230.5 3,149.8 +378.0 5151.7 +467.7 34047 £ 663.0 22532+4270  103340+1,739.2%  2,162.0 £ 387.6
IBI Dev (ms) 7718+11749 1,630.0 + 230.64 4,505.7 £ 785.34 1,598.3 +29245 1,404.8 +44504 250650+ 11,48037% 8446 + 236,65
SampEn (unitless) 1.7+0.12 16+0.16 13+0.13 1.6+0.11 12+£0.14 0.5 +0.25% 13+0.20
FW (%) 299 +4.60 415+743 41.8+10.15 34.5£6.10 44.0 +8.80 62.2+4.16% 336+526
BPwEN (unitless) 49+0.18 43+027 41+037 46+022 41+042 27 +0.38* 44+024
DisNEn (unitless) 0.8+0.03 0.7 £0.04 0.7 £0.06 0.8 £0.05 0.7 £0.07 04 +0.06* 0.7 £0.04
StatAv (unitless) 042 +0.06 037+0.09 037+0.04 041+0.10 031+005 051007 042+0.08

*Significant difference versus Baseline. #Significant difference between Preinjury and Postinjury apnea.
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of 0.1 ml/kg oleic acid. Apneas (defined as >60% reduction in minute
ventilation) developed both before (Preinjury) and after ARDS
(Postinjury). Heart rate (HR), mean arterial pressure (MAP), respiratory
rate (RR) and tidal volume (TV) were recorded, and the PaO,:FiO, ratio
(PFR) calculated corresponding to sections of respiratory pressure
waveforms containing 200 breaths during Baseline, during Preinjury
and Postinjury apnea periods. Similar periods were selected before
and after apneas. Inter-breath interval (IBl) and its deviation, SampEn,
percentage of forbidden words (FW), bit per-word entropy (BPWEN),
symbol distribution entropy (DisNEn), and stationarity (StatAv)
were calculated using software. Statistics by one-way ANOVA with
adjustment for multiple comparisons.

Results See Table 1. SampEn was associated with PFR (r* = 0.31,
P <0.001).

Conclusion Respiratory complexity during apnea and ECLS remains
unchanged in a healthy state but decreases after ARDS. It has a
significant association with PFR and may serve as an index of injury
severity.
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Acute respiratory distress syndrome - the Berlin definition: impact
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SYus, M Jiménez

Hospital Universitario La Paz, Madrid, Spain

Critical Care 2013, 17(Suppl 2):P94 (doi: 10.1186/cc12032)

Introduction The current definition of ARDS was established in 1994 by
the AECC. In 2011 emerged the Berlin definition. The aim of this study
was to find a new approach from the impact of ARDS in an ICU and to
analyze APACHE Il score, days of mechanical ventilation (MV), duration
of ARDS and mortality.

Methods We analyzed the database of our ICU collected prospectively
from October 2008 to January 2011 and regarded all patients
undergoing MV for 48 hours or more and who met the AECC criteria. All
patients were ventilated according to the ARDSNet protocol.

Results During this period 1,900 patients were admitted, 607 were
under MV for at least 48 hours and 104 had ARDS criteria. Moderate
ARDS 60.6%: 60% male, median age 53 years, APACHE Il mean 22.49
(95% Cl = 20.71 to 24.27), mean duration MV 23.84 (95% Cl = 18.08 to
29.60), ARDS duration 12.87 (95% Cl = 9.83 to 15.90), average stay 29.22,
mortality 52.4%. Severe ARDS 39.4%: 63% male, median age 45 years,
APACHE Il mean score 23.19 (95% Cl = 20.62 to 25.75), mean duration
MV 18.52 (95% CI = 13.01 to 24.03), ARDS duration 12.15 (95% Cl =
8.72 to 15.58), average stay 22.65, mortality 48.8% with no statistically
significant difference with moderate ARDS (P = 0.72). Leading cause of
death in both groups: multiorgan dysfunction (60%). See Tables 1 and 2.
Conclusion In this new approach of our ARDS patients we found no
statistically significant differences in relation to the variables of interest
to analyze in the two groups. Patients with severe ARDS who survive

Table 1 (abstract P94). Subgroup analysis: moderate ARDS

Variable Survivors Nonsurvivors Pvalue
APACHE Il 20.06 £ 6.96 2483 +£6.17 0.006
MV (days) 2563+29.13 22.21+1543 0.557
ARDS (days) 1029+ 9.07 1520 +12.92 0.107
ICU stay 3433 +33.26 2457 £1691 0.142
Table 2 (abstract P94). Subgroup analysis: severe ARDS

Variable Survivors Nonsurvivors Pvalue
APACHE Il 20.82 +8.89 25314563 0.761
MV (days) 26.95+18.03 1010+ 11.64 0.001
ARDS (days) 158 £ 11.60 85+86 0.031
ICU stay 33.52+18.25 11.25+11.80 0.001
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ICU admission have a longer duration of ARDS, which means more days
on MV and therefore increased ICU stay.

Reference

1. Ranieri M, et al: JAMA 2012, 307:2526-2533.
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Introduction We compared three different methods for diagnosing
pulmonary edema induced by weaning from mechanical ventilation:
the increase in extravascular lung water index (EVLWI), the increase
in B-type natriuretic peptide (BNP) and blood volume contraction,
reflected by increases in plasma protein and in hemoglobin concen-
trations, all observed during a spontaneous breathing trial (SBT).
Methods We included 12 difficult-to-wean patients (22 recordings).
Before and at the end of a SBT (T tube), we measured pulmonary
occlusion arterial pressure (PAOP), EVLWI (PiCCO device), BNP, plasma
protein and hemoglobin concentrations. Weaning-induced pulmonary
edema was confirmed if a clinical intolerance to SBT was associated
with an increase of PAOP >18 mmHg at the end of SBT.

Results A weaning-induced pulmonary edema was diagnosed in 12
instances (PAOP significantly increased from 15.6 + 0.6 to 25.8 + 0.9
in these cases). EVLWI, BNP, plasma protein and hemoglobin
concentrations significantly increased in these instances (28.3 + 5.7%,
20.2 +7.8%, 9.6 + 0.8% and 9.3 * 1.3%, respectively) while they did not
significantly changed in cases without weaning-induced pulmonary
edema. The increase of EVLWI >8.5% (+1.5 ml/kg), an increase in
BNP =26.7% (+23 pg/ml), an increase in plasma protein concentration
>5% and in hemoglobin concentration =5% exhibited good areas
under the ROC curves to predict weaning-induced pulmonary edema
(0.97 £0.03,0.80 £0.11, 1.0 £ 0.00 and 0.92 + 0.05, respectively). These
areas under the ROC curves were not statistically different. The baseline
values of EVLWI, BNP, plasma protein and hemoglobin concentrations
did not predict weaning-induced pulmonary edema.

Conclusion The increases in EVLWI, in plasma protein and hemoglobin
concentration and in BNP are valuable alternatives to the pulmonary
artery catheter for diagnosing weaning-induced pulmonary edema.
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Introduction The primary aim of this study is to assess the impact of
pressure support ventilation (PSV) on the rate of pneumothorax and
mortality in critically ill patients with lung injury. The secondary aim is
to evaluate pressure-volume (P-V) relationships. Spontaneous modes
of ventilation have been associated with lower rates of atelectasis,
less muscle atrophy, better airflow distribution and importantly lower
sedation requirements, which relates to lower mortality. Accordingly,
we hypothesized that the use of PSV in patients with moderate/severe
lung injury would have rates of pneumothorax and mortality within the
standard of care. We further hypothesized that given its spontaneous
nature, set pressures (PEEP and PS) but not tidal volume (Vt) would be
related to airway pressures.

Methods All adult patients admitted to two surgical/medical ICUs
subjected to invasive mechanical ventilation (MV) were enrolled.
Patients were stratified by Lung Injury Score (LIS) in two groups:
<2.5 (LISL); 2.5 (LISH). Exclusion criteria included pneumothorax on
admission, use of other ventilatory strategies, and inability to trigger
ventilation. Patients were ventilated with PSV, and treated only with
pro re nata haldol, morphine and clozapine. Airway pressures and
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ventilatory mechanics were measured twice daily. Data are presented
as mean + 95% Cl. *P > 0.05.

Results A total of 166 patients with mean age 55 (52 to 58) years, LIS
of 2.27 (2.16 to 2.37) and MODS of 3.13 (2.9 to 3.3) were enrolled and
stratified by LISL (65.8%) and LISH (34.2%). Mortality, and incidence
of pneumothorax and atelectasis were 21% (14.9 to 28.2), 1.6% (0.8
to 3.1) and 6.4 (3.2 to 11.2). Duration of MV was 6 days (4.83 to 7.16).
Pneumothorax in LISL and LISH was 1% (0 to 5.2) versus 2.4% (0.7
to 6.1)*, and mortality 11.4% (3.8 to 24.6) versus 25% (9.8 to 46.7)*.
Mean parameters were: Vt 10.3 ml/kg (10.1 to 10.6); PEEP 10.6 (9.9 to
11); PS 16.6 (15.9 to 17.1); plateau pressure (Ppl) 25.7 (25.1 to 26.2).
Ppl was >26.2 only in 2.5%. PEEP and PS (P <0.0001), and MODS were
associated with Pplt, but not Vt* or LIS. Only lower Vt was associated
with barotrauma (OR =0.996, P = 0.02).

Conclusion We demonstrate that PSV in minimally sedated patients
with severe lung injury is safe as it is associated with low incidence
of barotrauma, atelectasis and mortality, and with Ppl and duration
of MV within standard of care. We also demonstrate in PSV that P-V
relationships may differ and that in this setting higher Vt may not be
deleterious.
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Introduction The aim of this study is to compare two ventilation
strategies, the ARDSNet protocol and open lung management, using
computer control for 6 hours. The standard therapy for patients with
ARDS does typically apply a mechanical ventilator to support breathing.
The cost of therapy is high and it requires much attention from
physicians to adjust the proper ventilation settings in a timely manner.
A closed-loop ventilation concept has therefore been developed and
tested with two induced ARDS pigs.

Methods The hardware system is composed of a ventilator (Servo 300),
a spectrophotometry (CEVOX), a capnography device (CO2SMO+), an
electrical impedance tomography device (GOE MF Il) and a patient
monitor (Sirecust). The software is developed with Labview 7.1. With
approval from the ethical committee, two 27 kg pigs were exposed to
surfactant depletion with a warm saline washout to induce ARDS (PaO,/
FiO, <200 mmHg). One pig model was ventilated with an automatic
ARDSNet protocol and another was automatically ventilated with open
lung management. Blood gas analysis (BGA) was carried out every half
an hour.

Results Artificial ventilation using the auto ARDSNet protocol success-
fully stabilized oxygenation, minimized plateau pressure (<30 cmH,0),
and controlled the pH value for acidosis and alkalosis management. On
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the other hand, auto open lung management offers a distinctive result
of ventilation. A significant improvement of oxygenation and lung
compliance was observed within a few breaths after the recruitment
maneuvers. Both subjects were ventilated at the same tidal volume of
6 ml/kg and the comparative results of automatic ventilation settings
and BGA are provided in Table 1 for every 2 hours.

Conclusion The auto open lung management concept gave much
better gas exchange than the auto ARDSNet protocol. These
preliminary results showed a necessity to evaluate the two different
ventilation strategies. Therefore, further experiments with pig models
will be implemented in the near future to obtain results with statistical
significance and to ensure the safety of automation in a mechanical
ventilation system.
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Introduction Intellivent-ASV has been developed to provide fully
closed loop mechanical ventilation using a ventilation controller keep-
ing EtCO, and SpO, within expert-based ranges. Ventilation of ARDS
patients focuses on delivering adequate oxygenation and allowing
elimination of CO, while protecting the lung. The objectives were to
compare Intellivent-ASV with conventional ventilation on safety and
efficacy, and to compare the number of manual adjustments between
the two ventilatory modalities.

Methods A randomized, controlled study including all consecutive
patients receiving mechanical ventilation for at least 48 hours. Patients
were randomly ventilated either with Intellivent-ASV or conventional
ventilation, with a S1 (Hamilton, Bonaduz, Switzerland). Parameters
were adjusted by the clinician in charge of the patient. Ventilatory and
oxygenation parameters were recorded cycle by cycle during 48 hours
and blood gases were performed every 6 hours.

Results Twenty-four patients with ARDS were included, 10 female, 14
male, median age 58 (46 to 63) years, APACHE Il score 22 (17 to 29),
PaO,/FiO, at inclusion 136 (107 to 154). Eleven were ventilated in the
conventional group and 13 in the Intellivent-ASV group. The study was
stopped for one patient from the Intellivent-ASV group because of a
pneumothorax not caused by ventilation. The delivered Vt was slightly
higher during Intellivent-ASV (7.9 (7.5 to 8.5) vs. 7.2 (6.8 to 7.8) ml/kg,
P =0.013). The time spent by the various parameters in the suboptimal
zone (safety) is the same for the two ventilation modes. The time spent
in the optimal zone (efficacy) is the same for the two ventilation modes,

Table 1 (abstract P97). Comparative results between auto ARDSNet protocol and auto open lung management

Before auto ventilation After 2 hours After 4 hours After 6 hours
Auto ARDSNet Auto OLM Auto ARDSNet Auto OLM Auto ARDSNet Auto OLM Auto ARDSNet Auto OLM
FiO, 1.0 1.0 040 0.25 040 0.25 0.50 0.25
RR (bpm) 22 40 23 38 23 39 23 35
I:E ratio 1:2 1:1 1:2 1:1 1:2 1:1 1:2 1:1
V_(ml/kg) 6 6 6 6 6 6 6 6
Ppm/P\P (mmHg) 22 22 18 20.6 15.8 177 14.6 154
PEEP (cmH,0) 5 10 8 15 2 13 10 1
pH 7.34 7.30 7.32 7.52 7.37 7.60 7.38 7.51
pO,/FiO, (mmHg) 59 59 180 380.8 155 3872 122 404
pCO, (mmHg) 52 64 56 396 58 315 54 41

OLM, open lung management.
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expect for SpO, (78% (75 to 89) with Intellivent-ASV vs. 44% (41 to 58),
P = 0.001). Intellivent-ASV required less manual adjustments during
48 hours (2 (0 to 7) vs. 17 (10 to 27), P <0.001). The total number of
adjustments during 48 hours, including automatic regulation, was
higher in the Intellivent-ASV group (379 (274 to 493) vs. 17 (10 to 27),
P <0.001).

Conclusion Over 48 hours, Intellivent-ASV allowed safe ventilation for
ARDS patients, with better oxygenation and an identical ventilation
efficacy when compared with conventional ventilation, with less
manual adjustments.
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Introduction ARDS is characterized by increased pulmonary capillary
permeability secondary to diffuse alveolar inflammation and injury.
Common risk factors can be classified into two groups: extrapulmonary
causes (indirect etiologies: ARDSexp) or pulmonary causes (direct
etiologies: ARDSp). There are few quantitative methods to distinguish
between the differences in these two ARDS categories.

Methods A subanalysis of the trial by the PiCCO Pulmonary Edema
Study (prospective, observational, multi-institutional study) in 23 ICUs
of academic tertiary referral hospitals in Japan. All consecutive adult
patients requiring mechanical ventilation with the diagnosis of ARDS
were monitored by the transpulmonary thermodilution technique
system (PiCCO; Pulsion Medical Systems, Munich, Germany) for 3 days:
day 0, day 1 and day 2. The pulmonary vascular permeability index
(PVPI), extravascular lung water index and intrathoracic blood volume
index were measured concurrently. Three experts retrospectively
determined the pathophysiological mechanism causing ARDS by
patient history, clinical presentation, chest computed tomography and
radiography. Patients were classified into two groups: patients with
ARDS triggered by ARDSexp and ARDSp.

Results During the study period from March 2009 to August 2011, a
total of 173 patients were assessed including 56 ARDSexp patients
and 117 ARDSp patients, with the most common cause of ARDSexp
secondary to sepsis (71%) and of ARDSp pneumonia (80%). The
measurement of PVPI was significantly elevated in the ARDSp group
on all days. There were no significant differences in mortality at 28 days,
mechanical ventilation days, and hospital length-of-stay between the
two groups, while the ARDSexp group seemed to be associated with
prolonged mechanical ventilation days and hospital length-of-stay.
Conclusion This study suggests the existence of several differences
in pathogenetic pathways and the degree of pulmonary permeability
between patients with ARDSexp and ARDSp. We therefore believe that
using the PVPI may provide us with timely quantitative information to
make clinical decisions.
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Introduction The injury of alveolar epithelium and endothelium is the
basis of pathogenesis for the early stage of acute respiratory distress
syndrome (ARDS). A prompt detection of this injury will provide us
with a possibility for early ARDS diagnosis and treatment. Currently
no biomarkers of alveolar epithelial injury are clinically available. The
purpose of our study was to investigate the role of surfactant protein D
(SPD) and Clara cell protein (CCP) as biomarkers of early ARDS.
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Methods This observational study in ICU mechanically ventilated septic
patients with intra-abdominal surgical infections was carried out at the
V.A. Negovsky Research Institute of General Reanimatology in 2010
to 2012. ARDS was diagnosed and staged according to the research
institute criteria [1] and the American-European criteria. Plasma
concentrations of SPD and CCP were measured on ARDS diagnosis
(day 0) and days 3, 5, and 7 by immunoenzyme essay (Bio Vendor, USA).
Data were statistically analyzed by STATISTICA 7.0, ANOVA method,
and presented as mean + o, ng/ml. P <0.05 was considered statistically
significant. Areas under the receiver operating curves (ROC) were
calculated.

Results Fifty-five patients (out of 250 screened) were enrolled according
to the inclusion/exclusion criteria. Patients were assigned into groups:
ARDS (n = 30; subgroups — ARDS stage 1 (n = 15), stage 2 (n = 15)) and
noARDS (n = 25). In the ARDS group SPD was higher at all points than
in the noARDS group (day 0 - 352.5 + 287.8 vs. 141.0 + 103.4; day 3 -
278.6 +204.8 vs. 151.8 + 125.9; day 5 - 339.9 + 331.4 vs. 162.3 + 138.8;
day 7 - 339.9 £ 300.1 vs. 169.8 + 154.5; P <0.05). SPD levels were lower
at ARDS stage 1 in comparison with stage 2 (day 0 — 154.6 £ 125.2 vs.
451.8+299.2;day 3-129.3+74.9vs.362.9+202.0;day 5-167.8+ 120.4
vs. 428.5 + 372.4; day 7 - 186.2 + 127.1 vs. 415.5 £ 337.0; P <0.05).
Plasma SPD had a good diagnostic capacity for stage 1 ARDS: SPD on
day 0 <253.0 ng/ml yielded a sensitivity of 90% and specificity of 74%
(AUC = 0.83; 95% Cl = 0.631 to 0.951; P = 0.0001). No such differences
for CCP were detected.

Conclusion Plasma SPD level <253.0 ng/ml is a sensitive and specific
biomarker of the early stage of ARDS in septic patients.
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Introduction Emulsified perfluorocarbons (PFC) are synthetic hydro-
carbons that can carry 50 times more oxygen than human plasma. Their
properties may be advantageous in applications requiring preservation
of tissue viability in oxygen-deprived states [1,2], making them a
potential candidate for combat and civilian prehospital resuscitation.
Our hypothesis is that an intravenous dose of PFC increases vital organ
tissue oxygenation, improves survival after hemorrhagic shock (HS)
and may reduce or prevent the development of ventilator-associated
ARDS. Here we report data from the first part (HS only) of a multiphase
swine study to study the benefits of PFC in treating HS and preventing
ARDS. This initial study was designed to ensure safe use of PFC in
traumatized animals.

Methods Anesthetized Yorkshire swine were hemorrhaged 55% of their
estimated blood volume (Time 0 (TO)) over 15 minutes. At T15 minutes,
pigs received a bolus of the PFC Oxycyte or 10% hydroxyethyl starch
(HES). At T60 animals underwent continuous hemorrhage (0.5 cm?/kg/
minute) until death. Time to death and physiological parameters were
primary endpoints.

Results Average survival time after onset of second hemorrhage
was 60 minutes in PFC-treated animals versus 65 minutes in the HES
group. Mean arterial pressure (MAP) was similar between TO and T60,
thereafter PFC-treated animals had lower MAP, mean pulmonary artery
pressure (MPAP), heart rate and cardiac output (P >0.05).

Conclusion There was no significant difference in survival time, MAP
and MPAP in the PFC group compared with HES control. These data
suggest that it is safe to administer in this HS model. Regulatory
approval of hemoglobin-based oxygen carriers has been halted due to
possible side effects related to vasoconstriction. In this model, and with
this class of oxygen-carrying drugs (PFCs), we did not observe evidence
of vasoconstriction. Using PFCs did not result in a survival advantage
here; however, there was also no observation of adverse events. Based
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on these data we will continue to the next phase of this project and

test PFC in the prevention of ARDS alone, and in combination with HS.

References
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22:1161-1167.
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P102

Effect of angiotensin-converting enzyme gene I/D polymorphism
and its expression on clinical outcome in acute respiratory distress
syndrome

| Tsangaris, A Tsantes, P Kopterides, G Tsaknis, S Kokkori, | Karampela,

D Konstantonis, S Karabi, E Vrigkou, A Pappas, S Orfanos, A Armaganidis
University Hospital Attikon; University of Athens Medical School, Athens,
Greece

Critical Care 2013, 17(Suppl 2):P102 (doi: 10.1186/cc12040)

Introduction The role of the D allele of the angiotensin-converting
enzyme (ACE) gene I/D polymorphism in the clinical outcomes of
patients with acute lung injury and acute respiratory distress syndrome
(ALI/ARDS) remains controversial. We assessed simultaneously the
effect of the ACE I/D polymorphisms as well as the serum and BALF ACE
levels on prognosis of ARDS patients.

Methods We recruited 69 mechanically ventilated ALI/ARDS patients.
ACE activity levels in serum and BALF were assessed by chemical
methods. Patients were genotyped for ACE I/D polymorphisms. Time-
to-event analysis evaluated the variables associated with the 28-day
and 90-day mortality.

Results In the multivariable model, age, lung compliance, serum lactate
and serum ACE levels were significantly associated with both 28-day
and 90-day mortality. No significant correlation was found between
serum and BALF ACE levels (Spearman’s p = 0.054; P = 0.66). Serum
ACE concentrations were significantly higher (P = 0.046) in patients
with D/D genotype versus the two other groups combined (I/D and
I/l genotypes). A meta-analysis of six studies (including ours) provided
evidence that the D allele is significantly associated with increased
mortality in ALI/ARDS patients, yielding a per-allele odds ratio of 1.76
(95% Cl: 1.19 to 2.59). See Figure 1 and Table 1.

Conclusion Serum ACE levels appear to be affected by the I/D poly-
morphism and are correlated with prognosis in patients with ALI/ARDS,
indicating that further investigation of the clinical significance of the
ACE in ARDS might be of value.
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Figure 1 (abstract P102).

S38

Table 1 (abstract P102). Characteristics of the study population (n = 69)

Age (years) 64.4+17.9;69 (28 to 89)

Sex (males, %) 43 (62.3%)
APACHE Il score 22.1+6.2;21 (1410 35)
SOFA score 84+32:8(41t016)
Lung compliance (ml/cmH,0)
Pa0 /FiO,

PEEP 81+29,8(5t015)

294 +72;30(17 to 40)
139, 1 +47.1;140 (72 to 223)
Lung Injury Score 25£06; 2.5 (1.75 10 3.50)
Blood lactate (mmol/l) 17+17;,13(05t05.2)

39 (56.5%)

16.5+10.8;13.6 (4.8 10 39.8)

Septic status
Serum ACE (U/1)
BALF (U/1) 23+14,20(03t04.7)

ACE I/D polymorphism:

D/D 27 (39.1%)
/D 28 (40.6%)
" 14 (20.3%)

28-day mortality 34/69 (49.3%)
43/69 (62.3%)

51+78;(0t023)

90-day mortality
Ventilator-free days
Days w/o cardiovascular failure 140+ 102;16 (0to 27)

Days w/o renal failure 154 +106; 16 (0 to 28)

P103

End-expiratory esophageal pressure versus lower inflection point in
acute lung injury

A Yaroshetskiy', D Protsenko', E Larin?, O Ignatenko', B Gelfand'

'"Russian National Research Medical University, Moscow, Russia; *City
Hospital #7, Moscow, Russia

Critical Care 2013, 17(Suppl 2):P103 (doi: 10.1186/cc12041)

Introduction No recommendations available concerning protocols of
static PV loop and esophageal pressure measurements use set positive
end-expiratory pressure (PEEP). The aim of the study was evaluation
of the significance of the lower inflection point (LIP) and esophageal
pressure monitoring for PEEP adjustment in ALl and ARDS.

Methods A prospective study performed in one general ICU. We include
72 patients who received mechanical ventilation before evaluation
and met ARDS criteria by AECC (1994) - acute onset, PaO,/FiO, lower
than 250 Torr, bilateral infiltrates on chest X-ray. Exclusion criteria were
age <15 years and pregnancy. We drew a static pressure-volume loop
with sustained inflation 40x30 (PV loop) for all patients using a low-
flow technique (Hamilton G5) and measured the esophageal pressure
(Avea) in 36 of 72 patients. After that PEEP was set according to zero
end-expiratory transpulmonary pressure. We compare PV loop data
with esophageal pressure measurements.

Results The low inflection point median was 8 (95% Cl = 5 to 10.5)
mbar, which does not correspond to the empirically set optimal PEEP
of 13(95% Cl =12 to 15) mbar (P <0.001, Wilcoxon test). End-expiratory
esophageal pressure (EEEP) median was 14 (95% Cl = 12 to 18) mbar,
the correlation between LIP and EEEP was poor (p = 0.279, P = 0.049).
We find significant correlation between static compliance and EEEP
(p = -0.421, P = 0.005). Sustained inflation did not lead to improved
oxygenation (P >0.05). PEEP adjustment by EEEP led to an increase in
PaOz/FiOZ— median 107 mmHg (95% Cl = 18 to 147, P <0.001). EEEP was
similar to empirically set PEEP (P >0.05).

Conclusion LIP has poor correlation with EEEP. PEEP adjustment by
esophageal pressure was close to empirically set PEEP and can improve
oxygenation.
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Introduction In intubated critically ill patients, cyclic short recruitment
manoeuvres (Sigh) introduced during pressure support ventilation
(PSV) improve oxygenation, probably by increasing end-expiratory
lung volume (EELV). We assessed Sigh effects on regional distribution
of EELV by electrical impedance tomography (EIT): a bedside, radiation-
free lung imaging technique. Moreover, we investigated baseline
characteristics correlated with response to Sigh.

Methods We enrolled 20 intubated critically ill patients undergoing
PSV with PaO,/FiO, <300 mmHg and PEEP >5 cmH,O. We applied on
each patient’s thorax a 16-electrode belt connected to an EIT monitor
(PulmoVista 500°; Drager Medical GmbH, Liibeck, Germany). Sigh was
introduced as 35 cmH,O continuous positive airway pressure phase
lasting 3 to 4 seconds at different rates (0, 0.5, 1, 2 per minute, random
order) for 20 minutes. From raw EIT data, we calculated global changes
in EELV (AEELVgl), calculated as changes in end-expiratory lung
impedance calibrated versus tidal volume to estimate changes in AEELV
and considering 0 Sigh/minute as baseline; and AEELV of nondependent
and dependent lung regions (AEELVnondep and AEELVdep). Together,
we collected ventilation parameters, hemodynamics and arterial blood
gases.

Results Patients were 65 + 13 years old, ventilation days were 9 + 10
and PaO_/FiO, was 194 + 49 mmHg at PEEP 8 + 2 cmH,0. Introduction
of Sigh improved PaO,/FiO, (P <0.001) and AEELVgl (P <0.001).
The increase in EELV was diffuse across all lung regions as both
AEELVnondep and AEELVdep changed (P <0.01 and P = 0.06). minute
ventilation, arterial blood pH and hemodynamics were not significantly
affected by introduction of Sigh, while mean airway pressure increased
(P <0.001), albeit only at the highest Sigh rate and by a limited extent
(~2 cmH,0). Patients with mean AEELVgl over the three Sigh phases
>200 ml (that is, Sigh-responders) had significantly lower PaO,/
FiO, values at baseline (that is, at Sigh rate = 0/minute) than Sigh-
nonresponders (163 + 25 mmHg vs. 222 + 39 mmHg, P <0.01).
Conclusion Introduction of Sigh in intubated critically ill patients
undergoing PSV improves gas exchange by inducing alveolar
recruitment across all lung regions with minimal increase of airway
pressure. Patients with more severe gas exchange impairment present
the highest degree of potentially recruitable lung.
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Introduction Ventilator-induced lung injury (VILI) is a well-known side
effect of mechanical ventilation. The pressures and volumes needed
to induce VILI in healthy animals are far greater than pressure and
volumes applied in clinical practice [1]. A possible explanation may be
the presence of local pressure multipliers (stress raisers).

Methods We retrospectively analyzed CT scans of 147 patients with
ARDS and CT scans of 100 healthy subjects. A homogeneous lung
would have the same gas/tissue ratio in all its regions. If a lung region
expands less than the neighbour regions these will be more strained
to vicariate the non/less expanding region. We measured the stress
raisers by computing the ratio between the gas fraction of the region
of interest and the neighbouring regions: if the inflation would be the
same (homogeneity), the ratio will be equal to one; if the inflation of the
surrounding regions would be greater than the region of interest (that
is, more strained), the ratio between the two will be greater than one
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and was taken as a measure of stress raiser. We considered pathological
stress raisers as the regions showing inflation ratio greater than the
95th percentile of the control group (1.61) and defined as the extent
of the stress raisers the fraction of lung volume above this threshold.
Results The extent of stress raisers increased with the severity of
ARDS (14 + 5, 18 £ 8, 23 + 1% of lung parenchyma in mild, moderate
and severe ARDS, P <0.0001). The extent of stress raisers correlated
with the dead space fraction (» = 0.34, P <0.001), with the fraction
of poorly aerated tissue (> = 0.36, P <0.0001) and also has a negative
correlation with the fraction of well inflated tissue (r> = 0.47, P <0.0001).
The response to PEEP, passing from 5 to 45 ¢mH,0 is minimal (average
decrease of stress raiser extent 6 + 5%) and inter-individual variability
is great (in 11 patients, stress raisers increased passing from PEEP 5 to
PEEP 45). Stress raisers turn out to be greater in nonsurvivor patients
than in survivor patients (17 £ 7 vs. 20 + 9% of lung volume, P = 0.03).
Conclusion Stress raisers correlate with the severity of disease; lungs
with greater stress raisers are subjected to higher local pressures and
probably those patients are more susceptible to VILI. The application of
PEEP has little effect on stress raisers.
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Introduction Positive end-expiratory pressure (PEEP) is commonly
used in patients with ARDS to prevent end-expiratory collapse. The
increase in gas volume and/or change in mechanical properties of
the lung are used at the bedside to estimate lung recruitment and
individualize PEEP selection.

Methods Retrospective analysis of patients who underwent whole-
lung CT scan at 5 and 15 cmH,0O PEEP. Every chest CT was divided both
into 10 apex-base levels of equal height and into 10 sterno-vertebral
levels, yielding 100 units per scanned lung (200 units per patient);
each unit was classified according to its average CT number (<-100
not inflated, —100 to -500 poorly inflated, -500 to —900 well inflated
and -900 overinflated). Lung regions defined as not inflated at PEEP
5 cmH,0 and inflated (poorly, well or over) at PEEP 15 c¢mH,0 were
classified as recruited. Moreover, a surrogate specific lung compliance
(CLsp) was determined on the expiratory limb of the pressure—volume
curve (15 to 5 cmH,0 PEEP at CT) and was defined as Agas/cmH,O
PEEP/gram of tissue.

Results We included in our study the CT scans of 89 patients (24 mild,
55 moderate and 10 severe ARDS, age 58 + 17 years, BMI 25.6 + 5.4,
PaO,/FiO, 165 + 66, PaCO, 42 + 9, 60 discharged alive from ICU
(67%)). At PEEP 5 cmH,0 39 + 16% of the lung parenchyma was not
inflated, 33 + 13% poorly inflated, 28 + 15% well inflated and 0 + 1%
overinflated. The median lung recruitability between 5 and 15 cmH,0
PEEP was 6% (3 to 10%) of lung parenchyma (71 g (26 to 182 g)). Mean
EELV at PEEP 5 cmH,0 was 1,233 £ 709 while itincreased to 1,784 + 848
at PEEP 15 cmH_,O (AEELV = 551 + 407 ml). More than one-half (52% (31
to 75%)) of the increase in end-expiratory lung volume (EELV) was due
to an increase in inflation of the already well-aerated tissue; 38% (23 to
43%) was due to the inflation of poorly aerated tissue, while only 4%
(1 to 8%) to the recruitment of lung tissue. The CLsp of the well, poorly
and recruited tissue was 0.07 (0.031 to 0.13), 0.03 (0.01 to 0.06) and 0.02
(0.01 to 0.04) ml/cmH,0/g, respectively (P <0.0001).

Conclusion Most of the PEEP-related EELV increase is due to an
increased inflation of already well aerated lung tissue. In agreement
with the baby lung theory [1], the well-aerated tissue showed near to
normal mechanical properties.

Reference
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Introduction Several strategies can be applied for the prevention and
management of anesthesia-related hypoxemia. The aim of our study
was to investigate the cardiovascular effects of a specific recruitment
maneuver (RM) used for the management of intraoperative hypoxemia.
Methods Forty-nine patients (29 male/20 female) of mean age
57.4 + 9.9 years, mean weight 80.2 + 13.6 kg and ASA-PS classification |
to IV (I:2,11:27,111: 16, 1V: 6), undergoing general surgery procedures, who
developed intraoperative hypoxemia (PaO,/FiO, <200), were enrolled
in our study. For the management of hypoxemia a total of 67 RMs
have been applied, which consisted of a manual increase of the airway
pressure to 40 cmH,0. This rise has been maintained for 10 seconds and
was followed by an increase of positive end-expiratory pressure from 5
to 10 cmH,0. Before RM application an oesophageal Doppler monitor
probe was inserted into the patients for measuring stroke volume (SV),
cardiac output (CO), peak velocity (PV) and flow corrected time (FTc).
Standard monitoring also included ECG, IBP, ETCO, and SpO,. Heart rate
(HR), systemic arterial pressure (SAP), SV, CO, PV and FTc were recorded
directly before, during, right after and 5 minutes after RM application
(T1 to T4). Kolmogorov-Smirnoff was used to test normal distribution
of data and ANOVA was used for the statistical analysis. P <0.05 was
considered statistically significant.

Results HR, SAP, SV, CO, PV and FTc showed a statistically significant
decrease during and right after RM compared with the baseline
values but they were gradually restored to control values after RM
discontinuation (Table 1).

Table 1 (abstract P107)

T1 T2 T3 T3
HR (beats/minute) 69.8+7.1 602+10.6%  67.1+£74*A 6841691
SAP mean (mmHg) 89.8+7.7 534+57*% 81.5+7.7*A 87.6+6.7/
SV (ml) 82.2421.2 225+£155%  754+21.7%A 79.6£6.4N
CO (I/minute) 57517 14+0.9% S51£1.7*A 5.5+1.50
PV (cm/second) 72.6£17.1 26£15.9* 68+16.8*N 70.7£159A
FTc (seconds) 0.4+0.06 0.19+£0.08*  0.36+0.06*A  0.36+0.06/

*P <0.05 versus T1. AP <0.05 versus T2.

Conclusion According to our results, RM application causes a profound
impairment of the cardiovascular system. This can be attributed to the
increase of the airway pressures, which results in preload decrease
and afterload increase of the right ventricle and cardiac contractility
attenuation. Nevertheless, these effects are transient and reversible
and RM application is a safe technique for the management of
intraoperative hypoxemia, provided that adequate cardiac preload is
ensured and the anesthesiologist is alert to discontinue the RM if it
exceeds cardiovascular reserves.
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Introduction To investigate the haemodynamic effects of an alveolar
recruitment manoeuvre in intubated patients with diastolic dysfunction
compared with patients with normal diastolic function in a mixed ICU.
Methods Between October 2011 and February 2012, 16 mechanically
ventilated patients admitted to the ICU with normal systolic function
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and without inotropic support were enrolled. A transthoracic echo-
cardiography was performed toassessdiastolicfunction:E/A,isovolumic
relaxation time (IVRT), deceleration time (DT), E/e’ were assessed. Eight
patients (five with poor relaxation pattern, three with decreased left
ventricle compliance) were identified in diastolic dysfunction group
(Group 1) and eight were included in the normal diastolic function
group (Group 2). A recruitment manoeuvre was performed by applying
a PEEP of 40 cmH,O for 30 seconds. Haemodynamic parameters of
cardiac output (CO), stroke volume (SV), heart rate (HR), pulse pressure
variation (PPV), and cardiac cycle efficiency (CCE) were continuously
recorded during the manoeuvre using the MostCare pulse contour
method.

Results No significant haemodynamic changes happened in the first
part of the recruitment (t0 to t15 seconds). A significant decrease in
CO (P <0.05), SV (P <0.01), systolic pressure (P <0.04) and PPV (P <0.04)
occurred in Group 1 during the remaining part of the manoeuvre. No
significant decrease in the same haemodynamic parameters were
noted when only E/A was used to discriminate the diastolic dysfunction.
SeeTable 1.

Table 1 (abstract P108). CO difference associated with diastolic dysfunction
parameters

E/A <1 E/A>1 Pvalue
CO15t030 39 4.8 0.20
E/e'<1 E/e'>1
CO15t030 392 56 0.02

Conclusion The recruitment manoeuvre can compromise left diastolic
filling by increasing the transpulmonary pressure. In patients with
diastolic dysfunction a significant decrease in SV can be observed
during the recruitment manoeuvre with no compensatory mechanisms
evoked determining a significant decrease in CO. The E/A ratio is not
able to discriminate between the two groups, confirming the power of
tissue Doppler imaging to recognize the correct diastolic pattern.
Reference
1. Gernoth C, et al.: Respiratory and haemodynamic changes during
decremental open lung positive end-expiratory pressure titration in
patients with acute respiratory distress syndrome. Crit Care 2009, 13:R59.
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Introduction The aim of the ongoing Alveolar Recruitment for ARDS
Trial (ART) is to evaluate whether a maximum stepwise alveolar recruit-
ment maneuver (MSARM) followed by ventilation at optimal PEEP may
decrease 28-day mortality in patients with moderate to severe ARDS
compared with ventilation with the ARDSNet strategy (NCT01374022).
Here we report the results of a planned a priori preliminary analysis
involving 100 patients to assess feasibility, physiologic variables and
safety outcomes.

Methods ART is an event-driven multicenter randomized controlled
trial planned to last until 520 deaths within 28 days are observed.
Patients assigned to the experimental group receive a MSARM
achieving PEEP of 45 cmH,O and plateau pressure of 60 cmH,0 plus
PEEP titrated according to the static compliance of the respiratory
system (ART strategy). The target tidal volume is 4 to 6 ml/kg predicted
body weight (PBW) and plateau pressure <30 cmH_,O in both groups.
Results We randomized 101 patients between November 2011 and
October 2012 in 51 centers. Considering 124 active sites in July 2013
and the current recruitment rate, we will finish enrollment by November
2014. MSARM was complete in 34/47 (72%) of patients allocated to the
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ART group. The main reason for MSARM interruption was hypotension
(8/9 (90%)). Mean titrated PEEP in the ART group was 16.1 + 3.5 versus
12,9+ 3.4 cmH,0 in ARDSNet (P <0.001). One hour after randomization,
tidal volume was similar between the ART and ARDSNet groups
(5.1 £ 0.8 vs. 5.3 + 0.7 ml/kg PBW, respectively; P = 0.08). Mean values
remained below 6 ml/kg PBW up to day 3. Few patients had plateau
pressure >30 cmH,O 1 hour after randomization in the ART and
ARDSNet groups (3/43 (7.0%) vs. 4/47 (8.5%), respectively; P = 1.00) and
on subsequent days. PaO,/FiO, was significant higher in the ART group
(179.5 £ 84.5 vs. 143.3 £ 46.8, P = 0.01) and increased over time up to
7 days after randomization (272.3 + 136.5 vs. 192.6 + 72.3, P = 0.003).
The ART strategy did not increase the risk of barotrauma (relative risk
(RR) =0.78,95% Cl = 0.19 to 3.30) in the first 7 days after randomization
or the need to initiate or increase vasopressors or mean arterial
pressure <65 mmHg (RR = 1.14, 95% Cl = 0.65 to 2.02, P = 0.67) 1 hour
after randomization. However, the ART strategy increased the risk for
severe acidosis (pH <7.10) 1 hour after randomization (RR = 3.20, 95%
Cl=1.12t09.20, P = 0.03).

Conclusion ART is feasible. The incidence of adverse events was similar
between groups except for severe acidosis 1 hour after randomization.
Hence we adjusted the study protocol, increasing the respiratory rate
(from 10 to 15/minute) during MSARM.
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Introduction Cardiac surgical procedures are associated with a high
incidence of postoperative complications, increasing costs and
mortality. The purpose of this study is to evaluate prospectively the
impact of two protective mechanical ventilation strategies, both using
low-tidal volume ventilation (6 ml/kg/ibw) after cardiac surgery.
Methods We prospectively evaluated 270 patients immediately after
cardiac surgery, presenting hypoxemia and PaO,/FiO, <250. Patients
were randomized to an intensive alveolar recruitment maneuver (ARM)
or a moderate ARM strategy. Intensive ARM group: recruitment with
an inspiratory pressure amplitude of 15 cmH,0 and PEEP of 30 cmH,0,
followed by ventilation with PEEP = 13 cmH,O, during 4 hours of
protective mechanical ventilation with VT = 6 ml/kg/pbw. Moderate
ARM group: recruitment with opening pressures of 20 cmH,O in the
airways, followed by ventilation with PEEP = 8 cmH, O, during 4 hours of
protective mechanical ventilation with VT = 6 ml/kg/pbw. The primary
outcome was a composite endpoint of severe pulmonary complications
in the postoperative period defined as intra-hospital death, need for
mechanical ventilation for more than 48 hours after surgery, pulmonary
infection or after reintubation within 28 days after randomization. The
secondary outcome was the incidence of nonpulmonary complications
as postoperative myocardial ischemia, acute renal failure (RIFLE-R),
respiratory mechanics and blood gas analysis after ARM, ICU length of
stay, hospital length of stay and 30-day mortality.

Results The intensive ARM group compared with the moderate ARM
group had lower incidence of the primary outcome, mainly due to
the reduced rate of pulmonary infection (2.3% vs. 10.1%, P = 0.009).
Moreover, the intensive ARM group presented higher lung compliance
(68 £ 19 vs. 51 + 17 ml/cmH,0, P <0.001) and PaO_/FiO, ratio (360 + 68
vs. 240 + 74, P <0.001) after intervention when compared with the
moderate group. Also, the intensive ARM presented a lower length of
ICU stay (3 days vs. 4 days, P = 0.027) than the moderate ARM. There are
no differences regarding severe nonpulmonary complications and 30-
day mortality between groups.

Conclusion An intensive ARM strategy reduces postoperative pulmo-
nary complications, reduces hypoxemia, increases lung compliances
and decreases the length of ICU stay after cardiac surgery.

Reference

1. Amato MB, et al: N Engl J Med 1998, 338:347-354.
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Introduction Reliable measurement of esophageal pressure is a
prerequisite foranalysis of respiratory system mechanics in spontaneous
breathing patients. For that purpose, various types of balloon catheters
exist that differ in material, size and shape. In physical models we
studied the quality of pressure measurement via six different balloon
catheters, three of them containing a second balloon for measurement
of gastric pressure.

Methods Nine balloons of six esophageal catheters were investigated
in three conditions: measurement of balloon pressure during initial
inflations immediately after unpacking; measurement of static pressures
at different filling volumes; and compliance estimation in physical
models (27, 54, 90 ml/cmH,0) at different levels of superimposed
pressure.

Results During the initial inflation most catheters showed pressure
artifacts resulting from material adhesion. Those artifacts disappeared
during following inflations. Static pressure measurements could
be performed with an error below 1 cmH,0O if the balloon was filled
appropriately. Overfilling of the balloon resulted in larger errors only in
two catheters. Compliance estimations resulted in errors below 1 ml/
cmH,0. Superimposed pressure had no relevant effect on compliance
estimation.

Conclusion The reliability of pressure measurements and also of
compliance estimation via the tested catheters is high. Only in
two catheters was the filling volume a critical point for a precise
measurement of pressure or for estimation of compliance. Immediately
after unpacking, adhesion of the balloon material might prevent
reliable pressure measurement, therefore before the first measurement
overfilling of the balloon and retention of the excess gas seems strongly
recommended.
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Introduction Low tidal volume (VT) ventilation in intensive care
patients without lung injury attenuates the systemic inflammatory
response [1]. The contribution of the specific organ inflammatory
responses to the systemic picture remains to be elucidated. We
investigated the effect of low VT ventilation compared with medium
high VT on hepatic, splanchnic and cerebral cytokine responses in an
experimental large animal postoperative sepsis model.

Methods Twenty pigs, group Protective Ventilation (PV), were ventilated
with low VT (6 ml/kg) and PEEP 10 cmH_O while 10 pigs, group Control
(C), were ventilated with a VT of 10 ml/kg and PEEP 5 cmH,0. Catheters
were introduced into an artery, the jugular bulb, the hepatic vein and
the portal vein. Laparotomy for 2 hours simulated a surgical procedure
after which baseline ensued and a continuous endotoxin infusion was
started at 0.25 pg/kg/hour for 5 hours. Differences were analyzed with
ANOVA for repeated measures.

Results TNFa levels were higher in the hepatic vein than in the artery,
the jugular bulb and the portal vein. IL-6 levels were higher in the
artery and the jugular bulb compared with the portal and hepatic
veins. IL-10 levels were higher in the portal vein compared with the
jugular bulb and hepatic vein. The organ-specific IL-10 concentrations
were all higher than the arterial concentration. Comparison between
the ventilation groups showed that TNFq, IL-6 and IL-10 in the hepatic
vein were higher in group C compared with group PV at the end of
the experiment. Peak concentrations of TNFa and IL-6 in the portal vein
were higher in group C compared with group PV.
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Conclusion In this experiment TNFa was mainly generated in the
liver while the results point to significant nonhepatic IL-6 and IL-10
production. Ventilation with low VT and medium-high PEEP attenuated
hepatic and splanchnic cytokine production compared with medium-
high VT and lower PEEP.

Reference

1. Determann et al: Crit Care 2010, 14:R1. doi:10.1186/cc8230

P113

Time required for gas exchange equilibration after a change of
positive end-expiratory pressure in acute respiratory distress
syndrome

S Coppola', D Chiumello', F Menga?, M Brioni?, | Cigada?, S Froio'
'Fondazione IRCCS Ca’ Granda — Ospedale Maggiore Policlinico, Milan, Italy;
2Universita degli Studi di Milano, Milan, Italy

Critical Care 2013, 17(Suppl 2):P113 (doi: 10.1186/cc12051)

Introduction Positive end-expiratory pressure (PEEP) is fundamental
to prevent lung collapse in ARDS patients. A common method to
titrate PEEP is to perform a PEEP test, recording the variation of cardio-
respiratory parameters after a PEEP change [1]. The aim of this study
was to evaluate the time-course changes of gas exchanges following
a PEEP test.
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Methods Mechanically ventilated patients (PEEP 10 cmH,O and TV
7 ml/kg - Baseline) were randomized to two groups: in the PEEP 15
group, PEEP was increased from 10 to 15 ¢mH,0; while in the PEEP 5
group, PEEP was decreased from 10 to 5 cmH,0O. Arterial gas analyses
were performed in both groups after 5, 15, 30 and 60 minutes from the
change of PEEP.

Results We enrolled 44 ARDS patients: 23 in the PEEP 15 group and 21
in the PEEP 5 group. At Baseline, PaO,/FiO, (P/F) and PaCO, were similar
in both groups (P/F 169.5 + 78.8 vs. 165.4 + 80.6; PaCO, 45.6 + 8.5 vs.
41.7 + 5.0 mmHg, PEEP 15 vs. PEEP 5, respectively). In the PEEP 15
group, P/F significantly continuously increased over time. In PEEP 5,
P/F significantly decreased after 5 minutes and remained stable over
time. In the PEEP 15 group, PaCO, did not change within 60 minutes
after PEEP increase. When PEEP was reduced (PEEP 5) PaCO, remained
stable for the first two steps, while at 30 and 60 minutes PaCO, was
significantly higher than at Baseline (Figures 1 and 2).

Conclusion Our data indicate that it is important in critically ill
patients to allow sufficient time for the full effect of PEEP increase on
oxygenation and to prevent excessive delay when P/F decrease occurs
following the application of a lower level of PEEP.

Reference
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Introduction Quantitative analysis of a lung CT scan is considered
the reference method to study lung recruitability to optimize the
ventilatory strategy in ARDS patients. However, CT implies a risk of
radiation exposure, especially when CT analysis is necessary to monitor
the evolution of ARDS. The aim of this study was to evaluate the impact
of a lower radiation dose on lung CT quantitative analysis compared
with analysis computed by standard CT.

Methods Sedated and paralyzed patients underwent two chest CT
scans: a Standard CT (120 kV, 110 mAs, pitch 1.2, collimation 0.6 mm;
Care Dose Technology) and a CT performed by a lower radiation dose
(Lowdose: 120 kV, 60 mAs). CTs were performed during the same
inspiratory or expiratory hold, for different values of airway pressure.
Each CT image was manually delineated excluding pleural effusions
and mediastinal structures. We analyzed Standard and Lowdose CT
images with dedicated software to quantify the tissue weight of
lung regions with different degrees of inflation. Lung quantitative
data computed by Standard and by Lowdose scans were compared
according to Bland-Altmann analysis.
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Results We enrolled 13 patients admitted to our ICU. In the Bland-
Altman analysis of the lung total tissue and not inflated tissue, the
bias and agreement bands for Standard CT scan and Lowdose CT
quantitative analysis were -16.97 g (-77.43 to +43.49 g) and -9.65 g
(-116.81 to 77.51 g), respectively (Figures 1 and 2).

Conclusion Lung CT quantitative analysis computed by Lowdose
CT scans could be a useful tool for monitoring and ventilatory
management of ARDS patients.
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Introduction Airway pressure release ventilation (APRV) allows
spontaneous breathing throughout the ventilation cycle. It increases
venous return and cardiac index, which will significantly improve
organ perfusion. This is important in septic shock patients to prevent
extrathoracic organ system failure secondary to poor perfusion.
Benefits of APRV with cardiovascular changes are noticed in patients
with acute lung injury and acute respiratory distress syndrome. It is
not well established whether applying APRV will improve the survival
outcome for septic shock patients. The primary outcome is whether the
use of APRV in septic shock patients restores hemodynamic stability
earlier than the CMV mode. The secondary hypothesis is whether the
use of APRV in septic shock patients improves their survival in the ICU.
Methods After Institutional Review Board approval, we retrospectively
analyzed the clinical data of 129 septic shock patients who received
ventilator support between January and December 2011 at a tertiary
care hospital. The Cox proportional hazards model was used in
adjusting potential confounding factors. The nonparametric Wilcoxon
rank sum test was used to assess significant outcome differences
between groups. Time to event/survival data will be analyzed using
Kaplan-Meier methods. These analyses were accomplished using SAS,
version 9.3.

Results Among the 187 patients, 58 were excluded as per the exclusion
criteria: incomplete data (n = 28), do not resuscitate (n = 16), ICU
readmission (n = 12) and head injury (n = 4). Finally, 129 patients were
included, from these 91 received CMV and 38 received APRV. At the
beginning of the study, there were no differences between the groups
in relation to hemodynamic parameters. Reversal of shock achieved
in less than 72 hours was statistically significant between the groups
(APRV, n =16 (42%) and CMV, n = 8 (9%), P = 0.0101). The proportion
of patients recovering from septic shock after initiation of ventilator
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therapy was higher in APRV than the CMV group (72% vs. 49%,
respectively, P <0.0001). The mortality rate was significantly higher in
CMV (n =46, 51%) as compared with APRV (n =11, 29%) (P = 0.022).
Conclusion The use of APRV in septic shock patients restores
hemodynamic stability earlier than the CMV mode. There was a
significant improvement in ICU survival using APRV over CMV. Early
initiation of APRV in ventilated septic shock patients was associated
with a decrease in ICU mortality.
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Critical Care 2013, 17(Suppl 2):P116 (doi: 10.1186/cc12054)

Introduction Obese patients are at risk of developing atelectasis and
acute respiratory distress syndrome (ARDS) [1]. The prone position
(PP) may reduce atelectasis, and improves oxygenation and outcome
in severe hypoxemic patients in ARDS [2], but little is known about its
effect in obese ARDS patients.

Methods Morbidly obese patients (body mass index (BMI) =35 kg/m?) in
PP with ARDS (PaO,/FiO, ratio <200 mmHg) were matched to nonobese
(BMI <30 kg/m?) ARDS patients in a case—control clinical study. The
primary endpoints were safety and complications of PP; the second
endpoints were the effect on oxygenation (PaO,/FiO, ratio at the end
of PP), length of mechanical ventilation and ICU stay, nosocomial
infections and mortality.

Results Between January 2005 and December 2009, 149 patients were
admitted for ARDS. Thirty-three obese patients were matched with
33 nonobese patients. Median PP duration was 9 (6 to 11) hours in
obese patients and 8 (7 to 12) hours in nonobese patients (P = 0.28).
We collected 51 complications, of which 25 in obese patients and
26 in nonobese patients. The number of patients with at least one
complication was similaracross groups (n = 10,30%). The PaO,/FiO, ratio
(Figure 1) increased significantly more in obese patients (from 118 + 43
to 222 + 84 mmHg) than in nonobese patients (from 113 + 43 mmHg
to 174 £ 80 mmHg, P = 0.03). Length of mechanical ventilation, ICU stay
and nosocomial infections did not differ significantly, but mortality at
90 days was significantly lower in obese patients (27 vs. 48%, P <0.05).
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Figure 1 (abstract P116). Individual variations of PaO /FiO, ratio between
supine and prone positions in obese and nonobese patients.
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Conclusion PP seems safe in obese patients and may improve
oxygenation more than in nonobese patients. Obese patients could be
a subgroup of ARDS patients who may benefit most from PP.
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Introduction During the influenza pandemic of 2009, clinicians
delivered mechanical ventilation to pregnant women with little
evidence to guide practice. The objective of this study was to compare
the provision of mechanical ventilation to pregnant/postpartum
women and a nonpregnant matched control group admitted to the
ICU with HINT influenza.

Methods A case-control study was conducted following ethics
approval. A case was defined as a ventilated pregnant/postpartum
woman reported to the Australian and New Zealand INFINITE HIN1 09
study from 1 June 2009 to 31 August 2009. Controls were ventilated
nonpregnant women (15 to 49 years) reported to the INFINITE HIN1
09 study during the same time frame. Data were entered into SPSS
and analysed using nonparametric statistics; two-tailed P <0.05 was
considered significant.

Results We studied 36 index cases and 38 controls. Index cases were
more likely to have a single arterial blood gas (ABG) taken prior to
intubation (P <0.05). Similar reasons were given for the trigger to
intubate (high respiratory rate, low PaO,, increased work of breathing)
apart from a high PaCO,, which was a trigger in the control group only
(P <0.05). There were no differences in the pre-intubation and post-
intubation ABGs apart from a lower PaCO, (P <0.05) and lower HCO,
(P <0.05) in cases, and cases presented with a lower haemoglobin
(P <0.05). There were six difficult intubations documented with no
differences between groups. Initial ventilator settings including mode,
tidal volume, minute volume and respiratory rate demonstrated no
differences. Both groups showed increases in PaO, and PaCO,, and
a decrease in pH from the pre-intubation to post-intubation ABGs
(P <0.05).

Conclusion There were physiological differences between the two
groups with pregnant/postpartum women showing lower PaCO, and
HCO,. However, initial ventilator support was not significantly different
for pregnant/postpartum women compared with controls.
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Introduction The objective is to analyze the epidemiology and
mortality of critical burn patients with inhalation injury.

Methods A prospective, observational and descriptive study was
carried out in all patients admitted to an ICU from October 2008 to June
2011. Inhalation injury was defined with two or more of the following
criteria: history of injury in an enclosed space, facial burns with singed
nasal hair, carbonaceus sputum or stridor. If they were intubated it
was diagnosed by bronchoscopy. Demographic data, length of stay,
ABSI, APACHE II, duration of mechanical ventilation, hospital course
and mortality data were collected. Data are presented as number and
percentage or as median and interquartile range and were analyzed
with the Fisher exact test and Mann-Whitney test.

Results Of the 362 patients admitted, 84 (23.2%) had inhalation injury.
Seventy-six percent were male and the average age was 52 (£ 17.5)
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years. The mean total burn surface area (TBSA) was 28% (+ 25). Forty-
five patients (53.5%) had TBSA >20%. These patients had higher severity
scores: ABSI 8 (+ 2.8) versus 6 (+ 2.2) (P = 0.0001), APACHE Il 13 (+ 6.9)
versus 7 (+ 6.7) (P=10.0001). They also had a higher need for mechanical
ventilation (88.1% vs. 34.9%, P = 0.001) and shock (59.5% vs. 27.0%, P =
0.001). The PaO_/FiO, ratio at admission with and without inhalation
was 245 versus 359 (P = 0.003), and at 72 hours was 207 versus 306
(P = 0.002). There were no significant differences in the appearance
of sepsis, ARDS and renal failure. The length of stay with and without
inhalation was 25.2 (1 to 95) days versus 22.5 (1 to 92) days (P =0.4). The
inhalation injury group showed a significantly higher mortality (9.0%
vs. 28.9%, P =0.001).

Conclusion In this study, inhalation injury is common in burn patients.
They had higher severity scores (APACHE II, ABSI) and higher mortality.
These patients had a higher need for mechanical ventilation and
lower PaO,/FiO, ratio, but there was no significant increase in ARDS or
respiratory sepsis.
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Introduction Intrapulmonary percussive ventilation (IPV) is a therapy
that is used to clear endobronchial secretions. The IPV ventilator was
designed and developed by FM Bird in 1979. The ventilator consists
of a phasitron that delivers rapid, high-flow, mini bursts of oxygen,
mixed with air. The potential aims of this mechanism are pulmonary
recruitment, improved mucus clearance with a direct high-frequency
oscillatory effect. We investigated whether IPV has a positive effect on
ventilatory values in adult patients on the ICU.
Methods All patients presenting during a 4-month period in 2011 with
respiratory insufficiency on our mixed adult ICU were included in this
study. Patients were monitored before, directly after and 15 minutes
after therapy with IPV using a Bird Intrapulmonary Ventilator Model
IPV-2C. All patients received IPV for a period of 20 minutes consisting
of two cycles of 10 minutes. Peripheral oxygen saturation (SpO,), tidal
volume (Vt), respiratory rate, end-tidal CO, (ET-CO,), dynamic lung
compliance (C-dyn) and work of breathing (WOB) were monitored
at the different time points. Paired Student t tests were performed in
order to compare the values immediately before IPV, with directly after
therapy and 15 minutes later. P <0.05 was considered significant.
Results Eighty-three patients were examined. SpO, improved signifi-
cantly from 93.7 + 3.7 before IPV to 95.7 + 2.8 after IPV (P <0.001) and
15 minutes later to 95.2 + 2.8 (P <0.001). Vt improved from 418 + 111
before IPV to 476 + 102 directly after (P <0.001) and to 480 + 131
15 minutes later (P <0.01). Respiratory rate improved from 24 + 6 to
23 + 6 only after 15 minutes significantly (P <0.01). WOB and C-dyn did
not change. ET-CO, decreased from 34.9 + 14.8 to 33.3 + 13.3 (P <0.05)
directly after IPV and to 32.1 + 12.8 (P <0.01) 15 minutes later.
Conclusion In this study we demonstrated a beneficial effect of IPV on
oxygen saturation, tidal volume and end-tidal CO,. IPV has this effect in
addition to the mobilization of bronchial secretions.
Reference
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Introduction ARDS is commonly observed in trauma patients. In
some instances the severity of the clinical presentation is such
that all conventional ventilatory support mode fails. In this setting,
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Table 1 (abstract P120). Clinical and demographic data

Mean
Age (years) 64
Male/female 1/4
Dead 4
Trauma 3
SAPS I 45/40
APACHE 23/8

high-frequency oscillatory ventilation (HFOV) was considered mostly
a rescue therapy.

Methods Fifteen adult patients admitted to our ICU for acute
traumatic and nontraumatic lung injury were submitted to HFOV when
conventional mechanical ventilation failed.

Results Clinical and demographic data are shown in Table 1. Figure 1
shows the trend of gas parameters during the recovery. At baseline
PaO, was 94 + 28 mmHg; after 6 hours of HFOV: 135 + 41 mmHg,
P <0.01. At baseline PaO,/FiO, was 182 + 97 mmHg; after 6 hours of
HFOV: 264 + 101 mmHg, P <0.01. The benefits are maintained when
returned to conventional ventilation.

Conclusion HFOV may therefore be anticipated to improve end-
organ perfusion and gas exchange; it should be considered in severe
traumatic and nontraumatic respiratory failure [1].

Reference

1. BMJ2010, 340:c2327.

P121

Improvement in oxygenation with high-frequency oscillatory
ventilation combined with tracheal gas insufflation is correlated to
the extravascular lung water index
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Introduction High-frequency oscillatory ventilation combined
with tracheal gas insufflation (HFO-TGI) can significantly improve
oxygenation in patients with ARDS. It has been demonstrated that
oxygenation in patients with ARDS has a better response to HFO when
extravascular lung water is >15 ml/kg body weight (BW). Our aim is to
examine whether the extravascular lung water index (ELWI) correlates
with changes in PaO,/FiO, in patients ventilated with HFO-TGI.

Methods Data from 18 sessions of HFO-TGl in six patients were included
in the analysis. HFO frequency, oscillatory pressure amplitude, and bias

flow were 3.5 Hz, 85 to 95 ¢mH,0, and 40 I/minute, respectively; a 2.5 to
3.5 cmH,0 tracheal tube cuff leak was used. HFO mean airway pressure
(mPaw) exceeded preceding conventional ventilation (CV)-mPaw by
7 to 13 cmH,0. PaO_/FiO,, lung mechanics, and hemodynamics were
documented during lung-protective CV (baseline) and 1 hour following
the initiation of HFO-TGI ventilation. PULSION PICCOplus v7.0 was used
for hemodynamic measurements including the ELWI.

Results Oxygenation (PaO,/FiO,) improved significantly with HFO-
TGl compared with CMV (125.5 + 54.7 vs. 195.6 + 108.7, P <0.001).
Changes in PaO,/FiO, were positively correlated with ELWI at baseline
(Spearman’s p = 0.56, P = 0.016). See Figure 1. There were no significant
changes in patients’ fluid balance and hemodynamics including the
ELWI.

Conclusion Estimation of the ELWI can help to predict the oxygenation
response of ARDS patients considered for HFO-TGI ventilation. The
possibility that HFO-TGI exerts an effect on pulmonary oedema needs
further investigation.

Acknowledgement This research has been cofinanced by the European
Union and Greek national funds through the operating programme
‘Education and Lifelong Learning’ - Research Funding Programme
Heracleitus II.
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Introduction Protective mechanical ventilation (MV) in ARDS is based
on reduced stretch of pulmonary tissue, sometimes resulting in severe
hypoventilation that can be avoided when using high respiratory rate.
High-frequency positive-pressure ventilation (HFPPV) has not been
fully explored, especially when associated with other strategies aiming
to avoid hypercapnia.

Methods We induced ARDS in eight pigs by lung lavage with saline
plus 3 hours of injurious MV with low PEEP and high driving pressure
(DP). We then performed a recruitment maneuver (RM) followed
by PEEP titration using the amount of alveolar collapse in electrical
impedance tomography (EIT). Then stabilization during 1 hours with
tidal volume (VT) at 6 ml/kg, respiratory rate (RR) 35 breaths/minute
and PEEP selected with the PEEP-FiO, table (ARMA study), which was
kept constant during two steps of HFPPV with a RR 60: one without
an inspiratory pause (HFPPV-60), and one with a pause of 30% of
inspiratory time (HFPPV-60 w/P30%). In another HFPPV step, we used
PEEP titrated with EIT after RM (HFPPV-60 w/RM). During each HFPPV
step, VT was set to reach a PaCO, of 60 + 3 mmHg. Distribution of
regional ventilation was analyzed using EIT. Equilibrium was considered
if PaCO, was stable (<5% of variation) for >30 minutes.

Results HFPPV allowed reduction in PaCO, levels: 81 (77, 94) versus
60 (58, 61), 59 (58, 60), 60 (58, 61) mmHg, besides using lower VT:
5.2 (5.0,5.9), 5.1 (4.5, 6.0), 47 (4.2,5.7) and 4.8 (4.5, 5.6) ml/kg during
stabilization, HFPPV-60, HFPPV-60 w/P30% and HFPPV-60 w/RM,
respectively. It had no significant different results comparing HFPPV-60
with and without an inspiratory pause. HFPPV-60 w/RM allowed a
better alveolar homogenization and improvement in oxygenation,
shunt, dead space and DP compared with the other steps. See Table 1.

Table 1 (abstract P122). Physiological variables

Variable VT = 6, stabilization HFPPV-60 HFPPV-60 w/RM
DP (cmH,0) 16£2 16+3 12+2%
P/F ratio 95+13 149 + 60 246 + 99*

*Tukey's post-hoc analysis, P < 0.05 versus others.

Conclusion HFPPV with a conventional mechanical ventilator is able
to maintain stable PaCO, in clinically acceptable values, allowing
reductions in VT. HFPPV-60 w/RM and PEEP titration using EIT allowed
further physiologic benefits in a severe ARDS model.
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hypobaric chamber with a mechanical test lung

AC Cirodde', S Montmerle?, ND Donat', CB Bourhillon?, P Jault',

L Bargues', T Leclerc!

'"Military Hospital Percy, Clamart, France; ?IRBA, Brétigny, France
Critical Care 2013, 17(Suppl 2):P123 (doi: 10.1186/cc12061)

Introduction High-frequency percussive ventilation (HFPV) is a rescue
technique for most severe acute lung injury/acute respiratory distress
syndrome (ARDS) patients [1], especially with smoke inhalation or
respiratory burns [2]. This study aimed at characterizing HFPV as
delivered by Percussionnaire VDR4® and at evaluating how hypobarism
interferes with HFPV, in order to assess its usability at altitude.

Methods Using a mechanical test lung mimicking ARDS (compliance
17 ml/cmH,0) with two resistance levels (5 and 15 cmH,0/I/second)
and ventilated with VDR4® in a hypobaric chamber, ascents/descents
between 0and 5,000 and then 0 and 8,000 ft were performed. Adjustable
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VDRA4® parameters were modified one at a time at each altitude. Besides
these parameters (cross-measured with standalone hardware), oxygen
consumption of the respirator and three calculated parameters were
studied: low-frequency tidal volume (Vt, integrated from instantaneous
flows measured with a Fleisch pneumotachograph), end-inspiratory
(PmEI) and end-expiratory (PmEE) mean pressures. PmEl and PmEE in
HFPV reflect plateau pressure and positive end-expiratory pressure in
conventional ventilation. The correction of altitude-induced offset with
the modification of working pressure was also tested.

Results Data displayed by VDR4® overestimated pulmonary pressures
by more than 10%, but were reliable for other parameters. During
ascent, an offset appeared for all respiratory parameters: Vt increased
by 59% and PmEl by 53% between 0 and 8,000 ft. During descent,
the offset was reversely directed with a 39% decrease in Vt and a 28%
decrease in PmEE between 8,000 and 0 ft. Modifying working pressure
adequately corrected PmEl and PmEE, but not Vt. In all cases, manually
correcting VDR4® parameters to their 0 ft level also corrected these
offsets. Multivariate analysis further established that, adjusting for
other parameters, Vt, PmEl and PmEE did practically not depend on
altitude. Oxygen consumption of the respirator was high, 25 I/minute
at 0 ft, and stable with altitude. It was reduced with percussive rate and
with FiO,.

Conclusion HFPV can be safely used at altitude, provided that VDR4®-
displayed parameters are used to manually adjust settings in order to
avoid exposing patients to volutrauma or barotrauma during ascent,
and to major hypoventilation and alveolar collapse during descent. The
high oxygen consumption is currently the main limit to its use for long-
range aeromedical evacuations.
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Introduction The application of PEEP is commonly used in acute
respiratory distress syndrome (ARDS) and has been shown to improve
oxygenation. To identify patients that most benefit from the application
of PEEP, the discrimination of recruiters and nonrecruiters has been
postulated by Gattinoni and colleagues [1]. Recently, Dellamonica and
colleagues [2] presented a method to predict alveolar recruitment.
We hypothesised that the amount of recruitable volume allows the
discrimination between ARDS patients and patients with healthy lungs
(HL).

Methods We recalculated the recruited volume (RV) in 25 patients
with ARDS [3] according to the method proposed by Dellamonica and
colleagues during an incremental PEEP manoeuvre (PEEP increased
until the plateau pressure reached 45 cmH,0). RV was calculated as the
change in end-expiratory lung volume minus total respiratory system
compliance times the PEEP change (RV = AEELV - CTOTXAPEEP).
For comparison, 12 patients with HL undergoing elective surgery in
general anaesthesia were measured using the same protocol.

Results Both ARDS and HL patients exhibited typical P-V curves and
stepwise recruitment (Figure 1). By raising PEEP from 0 to 12 cmH,0,
ARDS patients recruited 331 = 195 ml (mean + SD) and HL patients
435 + 43 ml. There was a strong correlation (R* = 0.88) of the total RV
with the end-inspiratory volume at a plateau pressure of 45 cmH,0 in
both groups; that is, recruitment was found to the same extent in both
groups (Figure 2).

Conclusion Therelative contribution of RV to lung volume gain is similar
in ARDS and in patients with healthy lungs. Our results question the
relevance of recruitability as defined by Dellamonica and colleagues as
a typical phenomenon of ARDS, but support the baby lung concept, as
the recruited volume was closely related to the size of the lung.
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Introduction Venovenous extracorporeal membrane oxygenation
(VV-ECMO) for respiratory failure in the ICU is used in a variety of
clinical situations and has been demonstrated to significantly improve
survival without disability in adult respiratory distress syndrome [1].
ECMO has been presented as a risk factor for bloodstream infection
although recently published data do not support this view or the use
of antibiotic prophylaxis [2]. We aimed to examine VV-ECMO as a risk
factor for nosocomial bloodstream infection.

Methods A retrospective cohort study from patients admitted to
our ICU between April 2009 and June 2012. We compared incidence
rates of nosocomial bacteremia using the Hospitals in Europe Link for
Infection Control through Surveillance (HELICS) between general ICU
and VV-ECMO patients and used multiple logistic regression analysis to
control for possible confounders.

Results During the study period 1,146 patients were admitted and 16
received VV-ECMO. The incidence of bloodstream infection in patients
with ECMO was 19/1,000 exposure-days versus 4,9/1,000 exposure-
days in general ICU patients (incidence rate ratio of 3.82; 95% Cl: 2.0
to 7.3; P <0.001). Bacteremia was mostly due to Gram-negative agents
(65%). The patients with bloodstream infections under ECMO (n =
10) had a nonsignificant younger age (P = 0.08) and a lower SAPS ||
score (P = 0.03) compared with non-ECMO patients (n = 25). VV-ECMO
patients had a significantly higher risk of primary bacteremia than non-
ECMO patients (P = 0.04). Patients with bloodstream infections in the
VV-ECMO group had a lower crude mortality rate (OR: 0.1, P = 0.04), not
confirmed in the adjusted analysis. There were no crude or adjusted
differences in the time to bacteremia or infections due to multiple
drug-resistant microorganisms (OR: 0.26; P = 0.085) between groups.
Conclusion This study suggests that VV-ECMO patients have a
significantly higher risk for primary nosocomial bloodstream infection.
A larger study is needed to confirm such findings and to assess the
need for specific intervention, namely routine antibiotic prophylaxis.
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Introduction aPTT is a common tool for anticoagulation monitoring
during extracorporeal membrane oxygenation (ECMO). Thrombo-
elastography (TEG) is another available option in this setting.

Methods A prospective observational study on 12 consecutive
patients during venovenous ECMO. Anticoagulation was provided
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with unfractioned heparin titrated to an aPTT ratio target of 1.5 to 2.
Kaolin-activated TEG (K-TEG) was contemporarily measured but did not
guide heparin infusion. Baseline K-TEG reaction time (R) >20 minutes
is accepted for anticoagulation but when it exceeds 90 minutes
anticoagulation may be too great [1].

Results Mean ECMO duration was 9 + 4 days. A total of 152 K-TEGs were
collected. Comparison between aPTT and K-TEG Ris reported in Table 1.
Four patients (33%) had hemorrhagic complications. Neither aPTT
nor K-TEG R were significantly different in patients with hemorrhagic
events compared with patients without hemorrhagic events but the
latter received a significantly lower total heparin dose (P = 0.0097).

Table 1 (abstract P126). Comparison between aPTT and K-TEG R

aPTT range (ratio)

K-TEG Rrange Low Therapeutic High

(minutes) (<1.5) (1.5t02) (>2)
Low (<20) 13 (9%) 8 (5%) 0 21 (14%)
Therapeutic (20 to 90) 10 (7%) 25 (17%) 11 (7%) 46 (30%)
High (>90) 15 (10%) 55 (36%) 15 (10%) 85 (56%)
38 (25%) 88 (58%) 26 (17%) 152 total
samples

Conclusion Anticoagulation was excessive in more than one-half of the
samples according to TEG monitoring, while negligible based on aPTT.
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Introduction The usefulness of extracorporeal membrane oxygenation
(ECMO) is being rediscovered in the wake of the pandemic of HIN1
influenza. However, it has been reported that patients who received
ECMO often developed virus-associated hemophagocytic syndrome
(VAHS), compared with those without ECMO support. Although
there is ample evidence that extensive cytokine activation is a key
factor in VAHS, ECMO itself could be a potential trigger to exacerbate
the pathology by amplifying cytokine activation. In this study, we
investigated whether mediators such as cytokines may be produced
by ECMO.

Methods Patients with severe respiratory failure who were placed
on ECMO were enrolled between June and July 2012. This study was
approved by the ethics committee. Blood specimens were drawn from
the blood circuit at the inlet of the centrifugal pump (before) and
outlet of the hollow fiber oxygenator (after) at a frequency of three
to four times per day. Blood IL-1(3, IL-2, IL-4, IL-5, IL-6, IL-7, IL-8, IL-10,
IL-12(p70), IL-13, IL-17, G-CSF, GM-CSF, IFNy, MCP-1, MIP-1B, and TNFa
were measured globally using a multiplex cytokine bead array system
(Bio-Plex; Bio-Rad, Tokyo, Japan). HMGB1 was measured using an ELISA
kit (Shino-Test, Tokyo, Japan).

Results Two patients with interstitial pneumonia were studied. The
ECMO system consisted of a Rotaflow Centrifugal Pump (Maquet Japan,
Tokyo, Japan), a Biocube TNC coating 6000 (NIPRO, Osaka, Japan), and
a percutaneous cardiopulmonary support system (Capiox EBS; Terumo,
Tokyo, Japan). The blood flow rate was 2.0 + 4.0 [/minute. A total of 34
blood sets were collected. In most cases, blood levels of IL-1(, IL-2, IL-
4, IL-5, IL-12(p70), IL-13, IL-17, GM-CSF, IFNy, and TNFa were below the
detection limit and did not increase during ECMO. The other mediators
were detected at the inlet (before), but no significant increase was
observed at the outlet (after) (HMGB1, P = 0.33; IL-6, P = 0.12; IL-7, P =
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0.22; IL-8, P=0.43; IL-10, P = 0.84; MCP-1, P = 0.10; and MIP-1p, P = 0.65;
Wilcoxon signed-rank test).

Conclusion The use of ECMO in patients with severe respiratory failure
did not induce systemic inflammatory changes. These observations are
preliminary, but may nevertheless have important implications for the
future management of patients with severe infections.
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Introduction During severe exacerbation of chronic obstructive
pulmonary disease (COPD) tachypnea, as a consequence of respiratory
acidosis, and airflow limitation, due to small airway obstruction, lead to
lung hyperinflation, respiratory distress and gas exchange impairment.
Invasive mechanical ventilation could worsen lung hyperinflation
and produce a vicious circle. We investigated whether increasing
extracorporeal carbon dioxide removal (ECCO, Cl) could reduce
the respiratory rate (RR), so prolonging time for lung emptying and
allowing resolution of hyperinflation.

Methods Six patients with COPD exacerbation with respiratory acidosis
(PaCO, 83 + 27 mmHg, pH 7.19 + 0.1) and tachypnea (RR 39 + 5)
despite maximal non-invasive ventilation underwent venovenous
extracorporeal membrane oxygenation (VV-ECMO). All patients were
awake and spontaneously breathing an adequate air-oxygen mixture
to correct hypoxemia (Pa0, 72 + 27 mmHg). While keeping the blood
flow stable (2.9 £ 0.5 I/minute), we changed the gas flow of the artificial
lung to modify the extracorporeal CO, clearance as a percentage of
total patient CO, production (% ECCO, Cl/total VCO,) and we observed
the variations of RR. We recorded RR at three levels of gas flow in each
patient (Figure 1).

Results In all patients RR decreased with the increase of extracorporeal
CO, removal and a negative correlation was found between RR and
ECCO, Cl/total VCO, (r* = 0.42, P <0.01). In all patients we were able to
obtain a reduction of RR below 15 (28 £ 4 vs. 8 + 4, RR at low gas flow vs.
RR at maximal gas flow, P <0.001). The selected maximal gas flow was
variable between different patients (6.7 + 2 I/minute), corresponding to
different levels of ECCO, Cl/total VCO, (83 £ 17%, range 53 to 100%) and
RR response (8 = 4, range 5 to 14).

Conclusion In patients with COPD exacerbation, who failed non-
invasive ventilation, VV-ECMO allows one to maintain spontaneous
breathing. Titration of extracorporeal CO, removal leads to control
RR. This approach could interrupt the vicious circle of dynamic
hyperinflation and allow the deflation of lung parenchyma.
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Introduction ECCO, removal may be a useful support in patients
with difficult respiratory weaning. The aim of this study is to evaluate
a new phosphorylcholine-coated EECO, removal system with no
thrombogenic activity to assess the clinical safety of the system, the
changes of main cardiorespiratory indices and CO, removal by the
system.

Methods Ten patients were enrolled. Before starting with ECCO,
removal all patients were ventilated with TV <6 ml/kg, peak pressure
>35cmH,0 and pH <7.25. ECCO, removal was initiated using a modified
continuous venovenous hemofiltration system with a membrane
oxygenator (ABYLCAP; Bellco, Mirandola, Italy; membrane surface
area: 0.67 m?, blood flow 280 to 350 ml/minute, phosphorylcholine
coated). Femoral vein cannulation with a double-lumen catheter was
used to connect the patients to the extracorporeal system. Heparin was
infused to maintain ACT <190 to 240 seconds. All patients had ECCO,
for 4 days. Every 12 hours the pH, PaCO,, peak pressure and PaO, were
evaluated. VCO, was determined by indirect calorimetry using a gas
analyser equipped on an Engstrom Carestation Ventilator. During the
ECCO, removal the patients were ventilated with TV <6 mi/kg and peak
pressure <30 cmH,O. All data are expressed as mean + SD. One-way
ANOVA was used to compare the changes of parameters. P <0.05 was
considered significant.

Results Table 1 presents the main results. The CO, removal by mem-
brane oxygenator ranged from 56 to 37 ml/minute. All patients
survived to the treatment and 7/10 were weaned from the ventilator
at the end of ECCO, removal. Only one oxygenator was used for every
patient without clotting of the circuit or any major bleeding problem.

Table 1 (abstract P129)

Day 0 Day 2 Day 4
pH 7.24 +0.06 7.38+0.1 741+007*
PaCO, (mmHg) 70+5 57+8 52+ 3%
PP (CmHZO) 48+ 4 28 + 4% 25+4
VCO, (ml/minute) 220+15 201+ 14 180 £13*

*P <0.05 versus TO.

Conclusion ECCO, removal with a phosphorylcholine-coated mem-
brane oxygenator is clinically safe, avoids clotting of the oxygenator
circuit and allows adequate CO, removal.
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Introduction We have previously shown, in an ex vivo porcine model,
that lung elastance calculated as the PEEP change divided by lung
volume increase (APEEP/AEELV) is closely correlated to conventionally
measured lung elastance using oesophageal pressure [1]. In this study
we hypothesize that the successive change in lung volume during
a PEEP-step manoeuvre could be predicted from APEEP and lung
elastance as APEEP/EL. The objective of the study was to validate this
hypothesis in patients with acute respiratory failure (ARF).

Methods Thirteen patients with ARF were studied during anincremental
PEEP trial, 0-4-8-12-16 cmH_O. AEELV was determined as the change
in expiratory tidal volume following each PEEP step. Conventional
calculation of lung elastance was obtained from tidal variation in airway
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Figure 1 (abstract P130). Correlation between spirometrically measured
and calculated increase in EELV.

pressure minus tidal variation in oesophageal pressure divided by tidal
volume. Position of the oesophageal catheter was verified according
to Baydur [2]. The measured change in end-expiratory lung volume
during the PEEP-step manoeuvre using spirometry was compared
with the end-expiratory lung volume change calculated from EL and
stepwise changes in PEEP as APEEP/EL.

Results There was a close correlation between the measured build-up
of end-expiratory lung volume during a PEEP-step manoeuvre and
APEEP/EL where EL was conventionally determined using oesophageal
pressure measurements (see Figure 1).

Conclusion Esophageal pressure measurements are difficult to perform
[3]and rarely used in routine clinical practice. Our findings indicate that
a change in PEEP together with measurements of the resulting change
in end-expiratory volume by spirometry in the ventilator could be used
to determine lung elastance separately, the relation between lung and
chest wall elastance as well as the transpulmonary pressure.
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Introduction Long-term use of mechanical ventilators may lead to
ventilator-induced diaphragmatic dysfunction (VIDD) and increase the
duration of weaning from MV [1]. It was hypothesized that stimulating
the diaphragm during MV may prevent VIDD and may lead to early
weaning [2]. In this study, the feasibility of generating coordinated
contraction of both diaphragms was investigated using a novel
transvenous diaphragmatic pacing system.

Methods Two juvenile pigs were anesthetized with propofol (150 to
250 pg/kg/minute) and ventilated (VENT) with an assist control mode
MV (Nellcor Puritan Bennett 840). Using fluoroscopy, a novel multipolar
neurostimulation catheter (Inspirx RL PICC53; Respithera, Bloomington,
MN, USA) was threaded into the left internal jugular vein and advanced
to the junction of right atrium and the superior vena cava using a
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modified Seldinger technique. The successful capture of the right
and left phrenic nerves was confirmed by fluoroscopic visualization.
Peak airway pressures (PAWP) and blood gases were determined after
10 minutes MV (MV), MV and stimulation applied together (MV+STIM)
and stimulation only (STIM).

Results No animal-ventilator dyssynchrony during stimulation
(MV+STIM) was noted while peak airway pressures were reduced.
During STIM there was no discernible paradoxical movement of
the diaphragm. In addition, PCO, and PO, confirmed that adequate
ventilation and oxygenation can be provided by the system, while
PAWP could be reduced (Table 1).

Table 1 (abstract P131). Ventilation parameters

Mv MV+STIM STIM
PAWP (cmH,0) 20 16 9
PO, (mmHg) 89 101 95
PCO, (mmHg) 32 26 26

Conclusion It was possible to capture and stimulate both phrenic
nerves using a minimally invasive approach to support respiration
and sustain blood gases at physiological levels. This development
could help wean MV-dependent ICU patients earlier. Further long-term
studies are needed to assess the full potential of this novel system.
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Introduction Respiratory failure in COPD patients is a frequent call
in French emergency dispatching centers. We have evaluated the
prehospital management of COPD patients and severity signs, and
analyse outcome in the emergency department or ICU.

Methods We conducted an observational, descriptive, retrospective,
single-center study during a 4-month period. All COPD patients with
respiratory failure and prehospital care were included. Different data
were recorded.

Results Ninety patients were included (77% male, 23% female). Mean
age 69 years (+ 11.88). Fifty-five percent were smokers, 52% had
arterial hypertension, 39% received long-term oxygenotherapy, 18%
received antibiotics in the 7 days before, 18% corticosteroids, and
14% were on long-term NIV support at home. An emergency medical
ambulance was immediately sent for 86% of patients. Ninety-two
percent had normal consciousness (Glasgow Coma Scale 15), 78%
had bronchospasm, 71% had signs of respiratory struggle, and 12%
were unable to speak. The mean respiratory rate was 31.4 cycles/
minute (+ 8.18), the average cardiac pulse was 103.6 beats/minute
( 23.14). Nasal EtCO, 44.92 mmHg (+ 16.38), pulse oximetry with air
was 83.48% (+ 12.09), and the average flow rate of oxygen delivered
was 5.69 I/minute (+ 2.93). None of the patients had fever. Eighty-five
percent were supported on spontaneous ventilation, 22% received
prehospital non-invasive ventilation, they all showed signs of severity
and 3% need tracheal intubation. Seventy-five percent of patients
received f3,-agonist and anticholinergic nebulization, 45% intravenous
corticosteroids. Seventy-one percent were admitted to the emergency
room, 29% to the ICU.

Conclusion Most of the patients had signs of severity and
bronchospasm. The absence of fever and antibiotics allows us to think
that the cause of decompensation is not pneumonia. Although most of
them were hypoxic and hypercapnic, they seem to be good candidates
for NIV support in prehospital care. Very few studies report the use of
NIV in cases of COPD respiratory failure in the first care delivered at
home.
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Introduction Plasma N-terminal pro-brain natriuretic peptide (NT-pro-
BNP) levels are elevated in patients with pulmonary disease especially
in those with concomitant right ventricular dysfunction. The aim of the
present study was to investigate the use of plasma NT-pro-BNP levels as
a prognostic tool in patients with exacerbation of chronic obstructive
pulmonary disease (COPD).

Methods A retrospective medical records analysis of all patients
hospitalized between June 2009 and June 2012 with the final diagnosis
of acute exacerbation of COPD who had undergone NT-pro-BNP
measurements at admission followed by echocardiogram.

Results Seventy-two patients (mean age 69 years, 58% male) with
COPD exacerbation but without clinical or echocardiography-oriented
evidence of acute cardiac disease were enrolled. The mean forced
expiratory volume in 1 second (FEV 1)/forced vital capacity ratio was
44.2% and the mean FEV 1 was 0.82 |. Median NT-pro-BNP levels
at admission were 424.4 pg/ml and the tertile limits were 262.1 and
930 pg/ml. NT-pro-BNP levels significantly predicted 30-day mortality
(OR: 7.2, 95% Cl: 3.9 to 15.2; P <0.001), (OR: 25, 95% Cl: 16.3 to 37.3;
P <0.001) and (OR: 44, 95% Cl: 44.5 to 76.2) for each tertile. These
associations persisted after adjusting for arterial CO, pressure, body
mass index, age, gender and systolic pulmonary artery pressure.
Conclusion Among patients with acute exacerbation of chronic
pulmonary disease, NT-pro-BNP could be a useful marker for severity
and poor prognosis.
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Introduction Retrospective studies suggest that cardiac troponin
levels are often elevated in patients with acute exacerbation of
chronic obstructive pulmonary disease (AECOPD) indicating a poor
survival. Novel high-sensitivity cardiac troponin (hs-cTnT) assays have
better analytical precision than standard troponin (cTnT) assays. We
elaborated a prospective cohort study to investigate the prognostic
value of this novel biomarker in patients with AECOPD.

Methods Fifty-six patients (mean age 64 years, 68% male) with the
final diagnosis of AECOPD were enrolled. Those who were diagnosed
with acute coronary syndromes were excluded. We measured cardiac
troponin T with a standard fourth-generation assay and a high-
sensitivity assay. Clinical, electrocardiographic and echocardiographic
data were collected at admission and the primary prognostic endpoint
was death during 30 days of follow-up.

Results Mean hs-cTnT levels at admission were 34 ng/l. During the
follow-up period seven patients (12%) died. Thirty-eight percent of
patients had hs-cTnT above the range of 14 ng/l. Prognostic accuracy
of hs-cTnT for death was significantly higher, with area under the
ROC curve (AUC) of 0.83 (95% Cl: 0.72 to 0.86), than that of cTnT (AUC:
0.63, 95% Cl: 0.56 to 0.74; P <0.001). After adjustment for age, gender,
creatinine levels, heart rate, left ventricular ejection fraction, arterial
0, pressure and systolic pulmonary artery pressure, hs-cTnT above the
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99th percentile was associated with a hazard ratio for death of 3.2 (95%
Cl:1.5t06.7).

Conclusion In AECOPD, novel biomarkers such as hs-cTnT appear to be
positively associated with COPD severity and could be a determinant
of mortality.
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Introduction Laboratory testing for viral infections is not routinely
performed in adult patients admitted to the ICU. However, reports
indicate that viruses may contribute to significant morbidity and
mortality and that viral-bacterial co-infection is associated with poor
outcome in this particular patient population. The aim of the study was
to document the incidence of respiratory virus infections in critically ill
adult patients admitted to the ICU for acute respiratory failure.
Methods The prospective, observational study took place during
two consecutive winter seasons in a mixed 16-bed ICU at the Medical
Center Leeuwarden, the Netherlands. Adult patients admitted to
the ICU, suspected of respiratory failure due to community-acquired
pneumonia, were included. After informed consent brushed
nasopharyngeal swab (Copan®) samples were taken within 24 hours
after admission and analyzed by PCR assays for the presence of
respiratory syncytial virus (RSV), influenza virus, metapneumovirus
(MPV), parainfluenza virus, adenovirus, rhinovirus and coronavirus.
Data are presented as median (IQR).

Results Thirty-four patients were enrolled. Median age was 66 (54 to
71) years; 65% of the patients were male; median APACHE IV score on
admission was 76 (61 to 96). Median ICU stay was 8 (5 to 17) days, with
an overall hospital mortality of 12%. Thirteen patients (38%) tested
positive for a respiratory virus. The most frequently found virus was
influenza (37%), followed by RSV (15%), rhinovirus (15%), MPV (15%),
corona virus (9%) and parainfluenza virus (9%). Two of the patients
(6%) had a bacterial-viral co-infection (blood culture and PCR positive
for Streptococcus pneumonia and rhinovirus in one patient and for
Haemophilus influenza and influenza virus in the second patient).
Length of stay in the ICU was significantly longer in PCR-negative
patients, in comparison with PCR-positive patients (11 (6 to 20) vs. 7 (2
to 8) days, respectively, P <0.05).

Conclusion Respiratory viruses, and particularly influenza virus, are
frequently found in adult patients with respiratory failure admitted to
the ICU.
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Introduction Non-invasive positive-pressure ventilation (NIPPV) is
the first-line treatment for hypercapnic acute respiratory failure (ARF)
secondary to COPD exacerbation in selected patients. Limited data
exist supporting the use of fiberoptic bronchoscopy (FOB) during this
clinical setting. The aim of this study is to assess the role of FOB during
NIPPV in patients with decompensated COPD acute exacerbation.

Methods This study is a randomized prospective case-control pilot
study carried out on 50 patients admitted to critical care units at
Alexandria University Hospital, Egypt suffering from hypercapnic ARF
secondary to COPD exacerbation with Kelly Matthay Score from 2 to 4.
All patients received NIPPV. Patients were divided randomly into two
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equal groups: group | (cases, 25 patients) were subjected to additional
intervention, early FOB during the first 6 to 12 hours from admission;
while group Il (control, 25 patients) received the conventional treatment
and NIPPV only. Outcome parameters measured were changes in ABG
data, duration of NIPPV, rate of its success, ICU stay and mortality as
well as the safety of FOB and possible complications.

Results No significant difference was detected between the two
groups regarding the baseline characteristics. No serious complications
happened from FOB, oxygen desaturation occurred in 4/25 patients
(16%), tachycardia in 2/25 patients (8%). In group |, 23 patients (92%)
were successfully weaned from NIPPV versus 16 patients (64%) in
group Il (P = 0.037). Total duration of NIPPV was 28.52 hours in group |
versus 56.25 hours in group Il (P = 0.001). Length of ICU stay was 4.84
days in group | versus 8.68 days in group Il (P=0.001). Only one patient
died in group | versus three patients in group Il (P = 0.609).

Conclusion The early application of FOB during NIPPV in patients
with ARF due to COPD exacerbation was shown to be safe. Significant
improvement in the outcome of patients who underwent FOB was
noticed in terms of improved ABG data, shorter duration of NIPPV,
higher percentage of success and shorter ICU stay while no significant
difference was detected in mortality.
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Introduction British Thoracic Society guidelines on community-
acquired pneumonia (CAP) advocate ICU referral for patients with
CURB65 score of 4 and 5. A recently developed scoring system, SMART-
COP, designed to identify patients at need of intensive respiratory or
vasopressor support (IRVS), has been validated in a variety of settings.
It predicts the need for ICU admission (defined as need for IRVS) with
greater accuracy than CURB65, but is not used routinely in our UK
institution.
Methods We retrospectively analysed critical care admissions of
patients with a diagnosis of CAP in a UK district general hospital -
ICNARC-coded diagnoses of pneumonia (bacterial, viral, no organisms
isolated) over a 7-month period (August 2011 to January 2012). We
ascertained the CURB65 and SMART-COP scores on referral to the ICU
and matched them in relation to the need for IRVS, length of inotropic
and ventilatory support and ICU length of stay.
Results Our search revealed 28 potential matches. Five patients were
excluded (not CAP) and the notes for seven patients were not available
for analysis. We analysed the notes of 16 patients matching our criteria.
In this small sample, there was a strong association between increasing
SMART-COP score and the need for IRVS (correlation coefficient r =
0.96). There was also a strong correlation with longer inotropic support
(r = 0.85) and longer ventilatory support (r = 0.96) with increasing
SMART-COP scores but a weaker correlation with length of ICU stay (r=
0.49). Moreover, none of the patients admitted to the ICU had CURB65
score higher than 3 at the time of ICU referral.
Conclusion In our small sample, higher SMART-COP score was
associated with increased likelihood of IRVS. This suggests that a further
study with a larger sample size should be performed to investigate
whether SMART-COP is an improvement on CURB65 in predicting the
need for IRVS in UK intensive care patients.
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Introduction Streptococcal pneumonia remains the most common
cause of community-acquired pneumonia (CAP), bacterial meningitis
and bacteremia. Severe pneumonia caused by streptococcal pneu-
monia frequently exists in the emergency room or ICU. We performed
this study to evaluate the effect of steroid therapy for severe strepto-
coccal pneumonia patients with mechanical ventilation retrospectively.
Methods We enrolled 13 adults of streptococcal pneumonia patients
who required mechanical ventilation. Seven of 13 patients (S group)
were administered with steroid (hydrocortisone 200 to 300 mg/day),
and the remaining six patients received no steroid therapy (NS group).
As the conventional therapies, mechanical ventilation was commenced
when a patient’s PaO,/FiO, showed less than 200 or they clinically
complained of being short of breath. All patients received appropriate
fluid therapies, vasoactive agents and blood transfusion according
to the protocol of early goal-directed therapy in the Surviving Sepsis
Campaign Guidelines 2008, and also were treated with antibiotics,
immunoglobulins (5 g/day for 3 days) and sivelestat sodium hydrate
(4.8 mg/kg/day for 7 days).

Results The APACHE scores in the S group and NS group were 27 £+ 10
and 23 + 4, Sequential Organ Failure Assessment scores were 8 + 4
and 7 + 3, respectively. These scores showed no significant difference
between the groups. Procalcitonin (PCT) in the S and NS groups was
20.7 £ 21.7 and 45.0 £ 47.7 ng/ml, respectively, and there was no
significant difference between the groups. PCT declined significantly
in both groups. PaO,/FiO, of the NS group was significantly higher
than the S group on ICU admission and 4 days after admission, but
no significant difference on 7 days after ICU admission. IL-6 of the NS
group declined significantly after ICU admission, and the S group also
tended to decline.

Conclusion Steroid therapy for severe streptococcal pneumonia
patients with mechanical ventilation may have a potential to maintain
oxygenation of the lung, but no significant effects on changes of
inflammatory markers (IL-6, CRP).

P139

Risk factors for ventilator-associated pneumonia in a surgical ICU
A Kundakci, O Ozkalayci, P Zeyneloglu, H Arslan, A Pirat

Baskent University Hospital, Ankara, Turkey

Critical Care 2013, 17(Suppl 2):P139 (doi: 10.1186/cc12077)

Introduction Ventilator-associated pneumonia (VAP) is the most
common nosocomial infection in ICU patients who require mechanical
ventilation support. The aim of this study was to determine predictors
for the development of VAP in surgical ICU patients admitted to Baskent
University Hospital.

Methods Following Institutional Review Board approval we performed
this retrospective study, including 876 patients admitted to the surgical
ICU between January 2009 and July 2012. After completing a review of
patient data, 45 patients diagnosed with VAP were compared with 26
appropriate matches who were not. Patients’ demographical features
(age, sex, body weight), underlying diseases, etiology for ICU admission,
APACHE Il and Sequential Organ Failure Assessment scores, duration of
hospitalization, organ dysfunctions, fluid balances, laboratory values,
use of vasopressors, mechanical ventilation, nutrition, antibiotics,
transfusions, features related to central venous catheterization, urinary
catheterization, and intubation were the recorded parameters. Patients
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who were not intubated and were discharged or died within 2 days of
ICU admission were excluded.
Results Out of 71 patients who were included in the final analysis, 45
patients (63%) had VAP. Comparing with the control group, patients
who developed VAP were more likely to have diabetes mellitus and
immunosuppression (P = 0.020 and P = 0.014, respectively). These
patients also had higher APACHE Il scores (P = 0.020) and a longer
duration of mechanical ventilation (P <0.001), and more frequently had
an open wound (P = 0.001). Following regression analysis, presence
of diabetes mellitus (OR: 12.048; 95% Cl: 1.157 to 125.000; P = 0.037),
immunosuppression (OR: 16.949, 95% Cl: 2.463 to 111.111; P = 0.004),
and open wound (OR: 5.714; 95% Cl: 1.017 to 37.258; P = 0.048), higher
APACHE Il scores (OR: 1.132; 95% Cl: 1.022 to 1.254; P = 0.018), and
prolonged duration of mechanical ventilation (OR: 1.084; 95% Cl: 1.002
to 1.171; P = 0.043) were determined as risk factors for VAP. Fourteen-
day and 28-day mortality rates for VAP were 19% and 29%, respectively
(P=0.760 and P = 1.000, respectively).
Conclusion The presence of diabetes mellitus and immunosuppression,
higher APACHE Il scores, longer mechanical ventilation duration, and
presence of open wounds were predictors of VAP.
Reference
1. Guidelines for the management of adults with hospital-acquired,
ventilator-associated, and healthcare-associated pneumonia. Am J Respir
Crit Care Med 2005, 171:388-416.
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Introduction Electrical impedance tomography (EIT) is a non-invasive
and nonradiating imaging technique, which can be used to visualize
ventilation distribution of the lungs and could distinguish between the
dependent (dorsal) and nondependent (ventral) parts.

Methods The aim of this study was to observe ventilation distribution
between dependent and nondependent lung regions, for the individual
patient, during three different levels of support during pressure
support (PS) and neurally adjusted ventilatory assist (NAVA) ventilation.
Ten mechanically ventilated patients in the ICU were included.

Results The ratio for dependent/nondependent distribution of
ventilation is significantly higher at lower support levels compared
with higher support levels in both PS and NAVA. However, during NAVA
there was significantly less impedance loss between the different levels
of assist compared with PS. Tidal volumes decreased when decreasing
assist levels during PS whereas not during NAVA ventilation. The
electrical activity of the diaphragm decreased in both PS and NAVA with
higher levels of assist. Three patients showed an increase in dependent
tidal impedance variation (TIV) after lowering the assist level from 15 to
10 cmH,0. This increase in TIV did not occur during NAVA ventilation.
Conclusion There is more ventilation in the dependent part of the
lung, compared with the nondependent part, at lower levels of assist.
This could indicate that at higher support levels the contribution
of the diaphragm is reduced. During NAVA ventilation, there is an
autoregulation in which the patient is adjusting his tidal ventilation to
maintain homogeneous ventilation distribution.

P141

Analysis of bilevel positive airway pressure therapy in children
based on weight

A Williams, T Abramo

Vanderbilt University Medical Center, Nashville, TN, USA

Critical Care 2013, 17(Suppl 2):P141 (doi: 10.1186/cc12079)

Introduction Obesity as a comorbidity adds a challenge when treating
children presenting to the PED in status asthmaticus. Bilevel positive
airway pressure (BiPAP) is an accepted treatment modality for children
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Table 1 (abstract P141). Time on BiPAP by weight percentile and severity of asthma exacerbation (hours)
Moderate exacerbation Severe exacerbation Combined
<90 90 to 97 >97 <90 90 to 97 >97 <90 90 to 97 >97

percentile percentile percentile percentile percentile percentile percentile percentile percentile

(n=113) (n=35) (n=36) (n=109) (n=35) (n=31) (n=222) (n=70) (n=67)
Mean 353 4.03 501 567 5.56 5.88 4.58 4.85 541
SD 335 3.24 4.26 478 4.03 7.25 4.25 375 5.81
Median 2.50 3.00 3.75 383 4.00 4.00 3.00 3.38 4.00

Table 2 (abstract P141). Initial mean BiPAP settings by age and weight
percentile

<90 percentile 90 to 97 percentile >97 percentile

algeirs) IPAP EPAP IPAP EPAP IPAP EPAP

3t04 126+24 67+£14 130+£22 65+£12 131£19 67+10
5t06 134+24 69+14 124+20 66+15 142+13 70£09
7t09 14222 74%£14 149x27 77+18 141£24 71+£13
10012 141+£27 73+17 154+£41 79+20 151+£31 80%16
13t016  152+42 86+18 140+£18 77+15 165+£39 88+18

in status asthmaticus. Our purpose was to analyze BiPAP use and
outcomes for children with status asthmaticus and obesity in our PED.
Methods Patients placed on BiPAP in the PED for status asthmaticus
from 1 January 2010 to 31 August 2012 were included in the analysis.
Subjects were divided into moderate and severe exacerbations and
then further subdivided into the following growth curve-based weight
subgroups: <90 percentile, 90 to 97 percentile and >97 percentile.
Subjects received standard asthma therapies in addition to BiPAP. Data
were obtained at the bedside by the respiratory therapist or collected
retrospectively by study investigators. Data were stored and analyzed
using a RedCap database.

Results Three hundred and fifty-nine subjects were analyzed. Table 1
shows the time on BiPAP per visit. Children whose weight was >97
percentile revealed trends towards longer treatment times on BiPAP
compared with the other two groups. The moderate subjects who
weighed >97 percentile had statistically significant longer treatment
periods (P <0.006) when compared with the <90 percentile moderate
group. Initial BiPAP settings are listed in Table 2. When controlling for
age, higher BiPAP settings correlated with increasing weight. There
were no weight-based trends for admissions to the PICU or overall
hospital lengths of stay. No serious complications were noted.
Conclusion This is the first study to analyze the weight effect on BiPAP
application in children with status asthmaticus. Subjects who weighed
more trended greater mean time on BiPAP and initial BiPAP settings.
Weight did affect PICU admissions or overall length of hospital stay.
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Introduction Malignant obesity hypoventilation syndrome (MOHS)
refers to the association between morbid obesity (body mass index
>40 kg/m?), daytime hypercapnia (PCO, >45 mmHg) after other
respiratory or neuromuscular causes of alveolar hypoventilation have
been excluded, and multiple organ disorders (diabetes mellitus, arterial
hypertension, metabolic syndrome, obstructive sleep apnea syndrome)
[1]. Acute respiratory failure (ARF) is a common life-threatening
complication of MHOS. Non-invasive ventilation (NIV) provides the
cornerstone of the therapeutic management of decompensated MOHS
[2]. We aimed to identify the determinants of NIV success or failure in
this indication.

Methods A monocentric prospective observational study including 48
patients with MOHS and treated by NIV for ARF over a 2-year period.
Results NIV failed to reverse ARF in only seven patients. NIV failure
was associated with a sixfold increase in in-hospital mortality (85.7%
vs. 14.6%; P <0.001). Factors associated with NIV failure and need for
endotracheal intubation included pneumonia (n =5, 71.4% vs. n = 8,
19.5%; P = 0.01), higher SOFA (11 vs. 5; P <0.001) and SAPS 2 (69 vs.
39; P = 0.001) score at admission. The only factor associated with
successful response to NIV was idiopathic decompensated MOHS
(n=19,100% vs. n =0, 0%; P = 0.03). In these patients, pH (7.23 vs. 7.28
vs. 7.44, respectively, at HO, H2, H24; P <0.05) and PCO, (74.5 vs. 68.5 vs.
57 mmHg, respectively, at HO, H2, H24; P <0.05) dramatically improved
with NIV.

Conclusion NIV provides a very efficient therapy to reverse hypercapnic
ARF in morbidly obese patients. Multiple organ failure and pneumonia
are the main factors associated with NIV failure in patients with MOHS.
References
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Introduction The benefits of non-invasive ventilation (NIV) in patients
with type 2 respiratory failure secondary to exacerbations of COPD
are widely acknowledged [1], but its efficacy in respiratory failure of
other aetiologies is less clear. We describe use of NIV (bilevel and/
or continuous positive airway pressure modes) in the subgroup of
patients with a clinical diagnosis of pneumonia in a 35-bed adult
critical care unit (ACCU).

Methods A retrospective review of data recorded prospectively on
an electronic clinical information management system at University
College Hospital (UCH), London, UK. Patients requiring NIV acutely
at UCH are managed on the ACCU. Electronic records reviewed for
patients admitted from 1 November 2010 to 2 December 2011 with
clinical diagnosis of pneumonia, and in whom NIV was recorded on =6
occasions on the electronic chart. We concede some patients on NIV
<6 hours may have been missed. We excluded patientsin whom NIV was
the ceiling of therapy and those using domiciliary NIV. The following
data were collected: baseline patient demographics, comorbidities,
therapy received in the ACCU, respiratory physiological variables,
length of stay/unit outcome. Descriptive statistics of the cohort and
variables associated on univariate analysis with requirement for
intubation were generated using MedCalc Version 12.3.0.0 (MedCalc
Software, Mariakerke, Belgium).

Results Fifty-two patients fulfilled the inclusion criteria, 29 (55.8%)
were male, median age was 62.4 (IQR 48.8 to 71.6), median unit stay
was 8 days (IQR 4.5 to 16.5), mean duration of NIV use was 2 days (IQR 1
to 3), 27 (51.9%) required intubation of whom 48% died. Total mortality
was 13 (25%) - all intubated. Patients with recorded comorbidities were
more likely to be intubated than those without (OR = 4.3, P = 0.0362);
pH was significantly lower in those requiring intubation at all recorded
time points; and mean FiO, at 4 to 6 hours was significantly higher in
those requiring intubation(0.72 vs. 0.56, P = 0.032). There was a trend
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toward patients with COPD requiring intubation more often (OR = 8.4,

P=0.0711).

Conclusion NIV was successful in 48.1% of patients with pneumonia,

the remainder requiring intubation. Given the high mortality in those

patients who failed NIV we believe its use in a ward setting is hazardous.

We conclude that NIV may be useful in some individuals with

pneumonia, but they should be managed in the ACCU setting. Further

work is required to identify those patients at risk of deterioration on NIV

given the possible excess mortality.
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Introduction Benefits of the use of NIV in emergency departments are
well established. Training and available staff, and choice of respiratory
machines are essential criteria for success.
Methods We conducted an observational, descriptive, retrospective,
single-center study in a 4-month period. COPD patients with respiratory
failure who received prehospital NIV were included. We compared two
groups: COPD patients with NIV, and COPD patients without NIV.
Results Forty-two patients were included, mean age 68.86 years
(£ 11.98), 57.14% smokers, 64.28% arterial hypertension, 100% long-
term oxygenotherapy, 23.80% antibiotics in the 7 days before, 28.57%
corticosteroids. A total of 88.09% had bronchospasm, 78.26% had
struggle signs, 28.57% were unable to speak, 14.28% of patients were
sweating. The mean respiratory rate was 30.5 cycles/minute (+ 7.17),
mean pulse rate was 105.76 (+ 25.34). Nasal EtCO, was 47.75 mmHg
(£ 16.53), pulse oxymetry in air was 85% (+ 10.94), oxygen flow
rate was 5.45 I/minute (+ 2.42), temperature was 37.14°C (+ 8.15).
Twenty patients received NIV. A total of 61.90% were admitted to
the emergency department, 35.71% to the ICU, and one patient
was left at home. One patient received tracheal intubation in the
hosting service. Mortality in the first month was 13.04%. A significant
difference (P <0.05) was found for: sweats (30%/0), respiratory rate
(34 + 8.23/27 + 6.11), nasal EtCO, (55.0 + 24.4/40.50 + 9.03), pulse
oxymetry in air (80% + 8.63/90% + 13.25), pulse oxymetry with
oxygen (89.4% =+ 4.24/87.90% =+ 2.55), Bz-mimetic and anti-cholinergic
nebulization (60% * 0.5/90% =+ 0.29), emergency room admission
(35% + 0.35/86% = 0.48), ICU admission (60% + 0.5/13% = 0.35),
arterial blood gases on arrival in the host service (PaCO,
76.6 + 18.66/43.93 + 11.78). No difference in mortality at 1 month (2/3).
Conclusion Non-invasive ventilation has improved the management
and prognosis of COPD patients admitted to the emergency room.
Very few studies concern the prehospital management. NIV seems to
show an effect on prehospital care, especially in patients with signs of
severity, hypercapnia, and without fever. Oxygenation and hypercapnia
seem to be improved. Also fewer patients are admitted to the ICU.
Bronchospasm does not seem to be an obstacle.
Reference
1. Schmidbauer W, et al: Early pre hospital use of NIV. Emerg Med J 2011,
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Introduction Inadequate respiratory muscle activity has been linked
to ventilator-induced diaphragm dysfunction. Current techniques for
monitoring respiratory muscle activity during mechanical ventilation
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are specialized and relatively invasive. Visualizing diaphragm thickening
during inspiration by ultrasound may permit non-invasive monitoring.
We explored the feasibility, reliability and physiological significance of
diaphragm thickening on ultrasound.

Methods Five healthy subjects participated. We monitored inspiratory
flow, volume, esophageal and gastric pressures, and diaphragm
electrical activity (by esophageal and surface electromyography) while
subjects performed a series of inspiratory maneuvers: tidal breathing,
threshold-loaded breathing, a Muller maneuver, and inspiration to
various lung volumes above functional residual capacity. At the end
of each inspiratory effort, subjects were instructed to close the glottis
and relax the respiratory muscles (so as to maintain lung volume while
eliminating diaphragm activation). Sonographic images of diaphragm
thickening during these maneuvers were obtained using M-mode with
a 13 MHz linear array probe placed in the right ninth, 10th, or 11th
intercostal space between the middle and anterior axillary lines.
Results Diaphragm thickening in the zone of apposition was readily
visualized by ultrasound in all five subjects. Mean end-expiratory
diaphragm thickness was 2.1 mm (SD = 0.3 mm). During tidal
breathing, the diaphragm thickened by a mean of 35% (SD = 31%). The
Bland-Altman coefficient of reproducibility was 0.5 mm; approximately
50% of measurement variability arose from caliper positioning on the
ultrasound machine; diaphragm thickness measurements changed as
the probe was placed in different intercostal interspaces. Diaphragm
inspiratory thickening increased significantly with increasing
inspiratory effort but also varied with lung volume independent of
effort. At inspiratory volumes below 40% of inspiratory capacity, lung
volume change contributed minimally to diaphragm thickening.
Conclusion Visualizing diaphragm thickening in the zone of appo-
sition by ultrasound provides a feasible non-invasive technique for
monitoring diaphragm activation in healthy subjects. Diaphragm
thickening primarily reflects muscular effort rather than altered muscle
conformation induced by changes in lung volume, especially at lower
inspiratory volumes.
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Introduction The theoretical advantages of monitoring the electrical
activity of the diaphragm (EAdi) and neural triggering of support
breaths (NAVA-Maquet) have not yet been shown to translate into
significant clinical benefit [1]. Here we assess the effect of EAdi
monitoring, in patients at risk of prolonged weaning, on outcomes.
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Figure 1 (abstract P146).
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Methods Institutional ethics approval was obtained. The Medtrack
clinical information system was searched to identify patients who
received MV for >48 hours and who had significant chronic pulmonary
disease or left/right ventricular impairment between April 2009 and
March 2012. Age, APACHE Il score, ventilated days, time in NAVA and
outcome were compared between groups who had or had not received
EAdi monitoring.

Results In total, 493/2,684 (18.3%) patients had heart-lung risk factors
for prolonged weaning. One hundred and four patients received EAdi
monitoring. Ventilated days were significantly reduced (Figure 1) in
the EAdi monitored group (median 9) versus the nonmonitored group
(median 12); P = 0.024 (Mann-Whitney U test). ICU mortality was not
significantly different and there was no correlation between time spent
in NAVA and days ventilated.

Conclusion EAdi catheter insertion was associated with a significant
reduction in time spent on MV. A prospective RCT will be needed to
confirm benefit and explore mechanisms.
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Introduction Patients with acute respiratory failure demand dynamic
evaluation and interventions. Lung ultrasound is a bedside technique,
very promising in this setting. Previously, Lichtenstein and colleagues
proposed an algorithm approach with a diagnostic accuracy of 90.5%,
named Bedside Lung Ultrasound in Emergency (BLUE protocol).
However, this approach has never been validated in other populations
or ultrasound operators. The aim of this study was to evaluate the
diagnostic accuracy of the lung ultrasound algorithm (BLUE protocol)
in ICU patients admitted with acute respiratory failure.
Methods A prospective study, single-center consecutive case series
evaluating critically ill adult patients in acute respiratory failure,
admitted to a 23-bed general ICU between October 2011 and
November 2012. The ultrasound examination was performed by an ICU
physician until 20 minutes after admission, without interfering with
usual care, and the ultrasound operator was blinded to the medical
history of the patient. Three items were assessed: artifacts (horizontal
A lines or vertical B lines indicating interstitial syndrome), lung sliding,
alveolar consolidation and/or pleural effusion. BLUE protocol results
were compared with clinical diagnosis by the medical assistant team
at the end of the ICU stay.
Results Forty-two patients were evaluated (42% male), mean age was
73 years (SD + 15) and APACHE Il score was 18.77 (median 20). Based
upon evaluation of the findings of BLUE protocol, a positive correlation
was found in 83.78% of the sample. For the diagnosis of pulmonary
edema (n = 15), sensitivity was 85% and specificity was 86%, while for
the diagnosis of pneumonia (n = 17), sensitivity was 88% and specificity
was 90%. In this sample there were only four cases of reversible airway
obstruction and one case of pulmonary embolism. Five patients were
excluded of the analysis because they had rare diagnoses.
Conclusion Preliminary results demonstrate diagnostic accuracy of
lung ultrasound examination performed on the admission of patients
with acute respiratory failure similar to the original publication. Lung
ultrasound, as proposed in the BLUE protocol, has good accuracy, and
seems reproducible and useful in this group of patients.
Reference
1. Lichtenstein DA, Meziere GA: Relevance of lung ultrasound in the diagnosis
of acute respiratory failure: the BLUE protocol. Chest 2008, 134:117-125.
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Introduction Despite 18 mmHg being recognized as a classical cutoff
value, there is no definite value of PAOP above which cardiogenic
oedema develops. We aimed to assess the risks of weaning failure with
PAOP >15 and with PAOP >18.

Methods A prospective enrollment of 30 adult medical ICU patients
on invasive mechanical ventilation who were fulfilling the criteria for
initiation of weaning from mechanical ventilation according to the
Sixth International Conference Statement of Intensive Care Medicine.
We followed the two-step weaning strategy, which involves assessment
regarding readiness for weaning followed by a spontaneous breathing
trial (SBT) as a diagnostic test to determine the likelihood of successful
extubation. Invasive right heart catheterization to measure PAOP, and
non-invasive transthoraxic echo and tissue Doppler parameters E/E,
E/A, DT, IVRT were measured before initiation and after termination of
the SBT.

Results E/E’ was significantly correlated with PAOP (r =503, P <0.001). A
cutoff value of septal E/E' >11.3 predicted PAOP elevation =18 mmHg
with a sensitivity of 90.9% and specificity of 87.8%, while a value of
septal E/E'>10.9 predicted PAOP elevation =15 mmHg with a sensitivity
of 59.1% and specificity of 87.8%. The incidence of weaning failure
was 23%, and 72% of patients who failed to be weaned exhibited
significantly higher PAOP during the trial. Patients with PAOP >18 at
the end of the SBT mostly (72.4%) failed weaning while a minority
(27.6%) successfully weaned. The majority (91.3%) of the patients
with PAOP <18 had a successful weaning outcome and 8.7% failed
weaning outcome. PAOP >18 significantly negatively correlated with
weaning success (P = 0.001, r = -0.627). On the other hand, PAOP >15
did not show a significant correlation (P >0.05, r = -0.274). The PAOP
>18 weaning failure risk estimate was 8.2, with 95% Cl 0.004 to 0.3.The
PAOP =15 weaning failure risk estimate was 1.83, with a significant 95%
Clof 0.913 to 3.648.

Conclusion E/E' was significantly correlated with PAOP (r = 503,
P <0.001). E/E"> 11.3 predicted PAOP elevation =18 mmHg (sensitivity
90.9% and specificity 87.8%), while E/E'>10.9 predicted PAOP elevation
>15 mmHg (sensitivity 59.1% and specificity 87.8%). Weaning failure
risk is greater (8.2 vs. 1.8) with PAOP >18 versus PAOP >15, respectively.
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Introduction Despite the extensive use of continuous positive airway
pressure (CPAP) in various respiratory failure conditions, its role in acute
asthmatic attack is uncertain [1-3]. This study aims at exploring the
efficacy of CPAP when use in addition to the conventional treatment of
acute asthma exacerbation in the emergency department (ED).
Methods During May to December 2009, acute asthma patients
attending ED were randomly assigned to CPAP and control groups. In
addition to the conventional treatment, CPAP ventilation of 8 cmH,0
was applied to patients in the CPAP group. Data collections in both
groups included peak expiratory flow rates (PEFR, %predicted) at
each 15-minute interval (TO, T15, ...), the number of short-acting
bronchodilators (SABA) used, ED length of stay, relapse rate and
admission rate. The primary outcome is the improvement in peak
expiratory flow rate during a short period stay in the ED.

Results There were 86 patients enrolled, with 43 patients in each
study group. PEFR in the CPAP group showed no difference from the
control group at TO (52.7 + 20.33 vs. 47.2 + 16.64, P = NS) but was
significantly better at T15 (65.58 + 21.64 vs. 56.49 + 18.53%, P <0.05).
Such improvement was consistently observed for all subsequent PEFR
measurement, along with the fewer SABA used and relapse rate, but
the figures did not meet statistical difference.
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Conclusion The addition of CPAP to conventional acute asthma

treatment in the ED could accelerate PEFR improvement with a trend

showing fewer SABA needed, lower relapse rate and shorter ED length

of stay.
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Introduction Emergency endotracheal intubation results in accidental
oesophageal intubation in up to 17% of patients often with disastrous
consequences. We have previously published a highly specific and
sensitive novel method to detect endotracheal intubation based on
differences in ventilation pressure waveforms in the oesophagus and
in the trachea in patients with healthy lungs [1]. A detection algorithm,
based on differences in compliance/elasticity between the lung and
the oesophagus, generated a D-value indicating tracheal intubation if
D >0.5 and oesophageal intubation if D <0.5. The aim of the current
study was to validate the algorithm in patients with lung disease.
Methods After obtaining institutional approval, 20 intubated and
ventilated ICU patients were included. Inclusion criteria were controlled
mechanical ventilation and at least mild to moderate lung injury
according to a Murray lung injury score >0.1. A connecting piece was
placed between the endotracheal tube and the ventilation bag. This
piece comprised a thin air-filled catheter inserted through the tube
lumen at 1 cm from the distal end, and a second catheter located at
the proximal end of the tube. We performed three consecutive manual
bag ventilations while recording the pressure curves through both
catheters. For each ventilation, a D-value was calculated.

Results Mean age (SD) of the patients was 60 (16) years, 60% were
male. The mean (SD) Murray score was 1.4 (0.6). Pathologies included
pulmonary oedema, pneumonia, atelectasis and traumatic lung
injury. All 60 D-values are represented in Figure 1. The median
(IQR, range) D-value was 38 (16 to 74, 0.8 to 1,272). Our algorithm
therefore confirmed a high sensitivity to detect correct endotracheal
intubation also in patients with lung disease. Under the hypothesis that
oesophageal compliance does not increase significantly in patients
with lung disease, the specificity of our algorithm will not be affected.
Conclusion The algorithm to detect correct endotracheal intubation
performed excellent in patients with lung disease.
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Introduction Bronchoscopy (BC) is a frequently used diagnostic and
therapeutic tool in our ICU. We planned to review the patients and
conditions in which the procedure was performed. The objective was
to determine indications, diagnostic and therapeutic yield.

Methods A retrospective, single-center observational study was carried
out. All BC performed in a 20-bed polyvalent ICU of a tertiary university
hospital over a period of 30 months (from January 2010 to June 2012)
were included. The main variables collected were demographic data
and clinical data including comorbidities, endobronchial techniques
and results.

Results A total of 470 BC were carried out in 240 patients admitted to
the ICU (68% were male and 32% were female). All of the procedures
were performed in mechanically ventilated patients. The mean patient
agewas 61 + 14 years, with an APACHE Il score atadmission of 20+ 7.The
main cause for ICU admission was respiratory failure (27%). The most
common comorbidities were smoking, chronic obstructive pulmonary
disease, cardiovascular risk factors and atrial fibrillation. The main
indications for performing the BC were percutaneous tracheostomy
endoscopically guided (28%), resolution of atelectasis (27%), aspiration
of secretions (24%) and hemoptysis (10%). Bronchial brushing was
performed in 435 cases (93%) obtaining microbiological growth in 64%
of them, mainly Pseudomonas aeruginosa and Acinetobacter baumanii.
Bronchoalveolar lavage was performed in 62 cases (13%) obtaining
microbiological growth in 61% of them, mainly cytomegalovirus and
Stenotrophomona maltophilia. Citology was performed in 60 cases
(13%); 7% showed the presence of microorganism and 13% revealed
precancerous/cancerous tissue changes.

Conclusion BC can be performed at the bedside, avoiding transfers
outside the ICU that may cause clinical worsening. Most frequent
indications were bronchoscopy-guided percutaneous tracheostomy,
resolution of atelectasis, aspiration of secretions and hemoptysis.
Microbiological results obtained revealed the presence of aggressive
pathogens. BCin ICU provides valuable diagnostic information and has
therapeutic utility.
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Introduction The aim was to compare two novel endotracheal tubes
(ETT), Mallinckrodt TaperGuard (TG, tapered polyvinyl chloride (PVC)
cuff) and KimVent Microcuff (MC, cylindrical polyurethrane cuff),
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Figure 1 (abstract P150). D-value of individual test ventilations.
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Figure 1 (abstract P152). Downward leak in PEEP 0 cmH,0 without
suction. Each point represents the mean and standard deviation of eight
repeated measures.

with conventional Portex (PT, globular PVC cuff) in leakages across
cuffs (microaspiration) under simulated clinical situations. It has been
shown that globular PVC cuffs protect poorly against leakages due
to microchannels formed from infolding of redundant cuff material
[1]. We hypothesized that TG and MC better prevent microaspiration,
which is a major mechanism of ventilator-associated pneumonia (VAP).
Methods Each ETT was inserted into a silicone cylinder of 2 cm
wide inclined at 35°. Then 20 ml water was added above the cuff
and leakage measured every minute under five different simulated
clinical conditions: mechanical ventilation for acute severe asthma
(positive end-expiratory pressure (PEEP) 0 cmH,0), normal lungs (PEEP
5 cmH,0) and acute respiratory distress syndrome (PEEP 10 cmH,0),
and disconnection from the ventilator with and without spontaneous
breathing effort. Spontaneous breathing was simulated with a
respiratory gas exchange simulator. Suction was applied at 200 cmH,O
sustained for 3 minutes at the Murphy eye. Each scenario was repeated
with cuff pressures (Pcuff) 10, 20 and 30 cmH,0 maintained by a Pcuff
maintenance device.

Results PT leaked grossly in all scenarios without PEEP and at PEEP
5 cmH,0 in the presence of suction irrespective of Pcuff (Pcuff
30 cmH,0: PT 19.7 £ 0.4, TG 0.0 = 0.1, MC 0.0 + 0.0, P <0.001; Pcuff
20 cmH,0: PT 19.9 + 0.4, TG 7.4 £ 6.2, MC 0.0 0.0, P <0.001; Pcuff
10 cmH,0: PT 20.0 £0.0, TG 12.7 £ 5.1, MC 0.9 + 0.8, P <0.001). Leakage
under these scenarios can be reduced in TG and prevented in MC by
Pcuff 220 cmH,O (Figure 1).

Conclusion Microcuff outperformed the others in preventing
microaspiration, while Portex leaked grossly even at a recommended
Pcuff of 20 to 30 cmH_O whenever PEEP was lost. The effect of ETT type
on the incidence of VAP warrants further investigation.
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Introduction The most common cause of ventilator-associated
pneumonia (VAP) is aspiration of oral secretion through the
endotracheal tube (ET). Subglottic suction drainage (SSD) has been
recommended as a safety measure against aspiration due to its
high effectiveness. Currently, two types of cuff shape - spindle and
tapered - are predominant in high-volume, low-pressure (HVLP) ETs

S57

with SSD. However, the shape most suitable for preventing dripping
onto the subglottis has not been determined. The purpose of this study
was to determine whether an ET with tapered-type cuff can reduce the
incidence of VAP.

Methods After approval from the appropriate ethics committee, we
conducted a single-institutional prospective randomized clinical trial
on the effectiveness of using an ET with a different cuff type. Adult
patients (n = 399; >18 years old) were screened between April 2010
and March 2012, and 289 patients expected to require mechanical
ventilation (MV) for at least 48 hours were randomized. Patients were
assigned to intubation with one of the following two HVLP ETs with
SSD on the experimental tube: tapered type (Taperguard™ Evac®;
Covidien, Dublin, Ireland) or spindle type (Hi-Lo Evac®; Covidien). Cuff
pressure measurement was carried out every 6 hours, and cuff pressure
was maintained between 20 and 30 cmH,0. The primary outcome was
VAP incidence based on semiquantitative bronchoalveolar lavage fluid
culture of 3+ or phagocytosis on Gram staining in patients intubated
for at least 48 hours. The other outcome was the rate of achieving an
appropriate cuff pressure (20 to 30 c¢mH,0), time to VAP onset, duration
of MV, duration of ICU stay, mortality, and adverse events.

Results The rate of microbiologically confirmed VAP was 21.7%
(23/106) for the tapered-type ET patients and 21.7% (23/106) for the
spindle-type ET patients (P = 1.00). The rate of achieving appropriate
cuff pressure was 83.2% (332/1,974) for the tapered type and 82.4%
(328/1,867) for the spindle type (P = 0.549). No significant differences
between groups were observed for time to VAP onset, duration of MV,
ICU stay. The incidence of reintubation due to laryngeal edema after
extubation was slightly higher in patients with the tapered-type ET
(11.5%, 6/52) than in patients with the spindle-type ET (2.0%, 1/49), but
the difference was not significant (P = 0.113).

Conclusion Differences in cuff type and shape under identical
conditions of cuff pressure control have no influence on the incidence
of VAP.
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Introduction In order to avoid either microaspiration (<20 cmH,0) or
tracheal injury (>30 cmH,0), the target for endotracheal tube (ETT) cuff
pressure (CP) is between 20 and 30 cmH,0. Our objective was to assess
the effect of patient positioning changes on CP in adult patients.
Methods A sample of 12 orally intubated and sedated patients was
selected. Patients received neuromuscular blockade and were positioned
in a neutral start position (backrest, head of bed elevation (HoB)
30° head in neutral position) and CP set at 25 cmH,O. Subsequently
16 different position changes were performed: anteflexion head,
hyperextension head, left and right lateral flexion of head, left and right
rotation of the head, semirecumbent position (HoB 45°), recumbent
position (HoB 10°), horizontal position, trendelenburg (-10°), left
and right lateral positioning over 30°, 45° and 90°. Once the patient
was correctly positioned, CP was recorded during an end-expiratory
ventilatory hold. CP observed was compared with CP at start position
(25 cmH,0). Also the number of values outside the target range (20 to
30 cmH,0) was reported as considered clinically relevant.

Results A total of 192 measurements were performed (12 subjectsx16
positions). Results are shown in Table 1 (CP reported as median, IQR).
In every position a significant deviation in CP was observed. In total,
40.6% of values exceeded the upper limit of 30 cmH,O. No values
beneath the lower target limit of 20 cmH,0 were observed. In each
position the upper target limit was exceeded at least once.
Conclusion Simple changes in patient positioning may result in
potentially harmful CP (>30 cmH,0). These observations call for strict
CP monitoring.
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Table 1 (abstract P154). Endotracheal tube cuff pressure values following
patient position changes

Cuff Pfor Afrom Measurements
pressure start position  >30 cmH,0
(cmH,0)° (25 cmH,0) (n (%))
Anteflexion head 33.5(27.5t042.0) 0.005 9(75)
Hyperextension head 30.5(27.5t042.0) 0.004 6 (50)
Lateral flexion head, left 26.5 (25310 28.8) 0.025 1(8)
Lateral flexion head, right ~ 27.0 (25.3 t0 29.8) 0.049 2(17)
Rotation head, left 27.0(263t033.8) 0.003 3(25)
Rotation head, right 28.0 (26310 38.8) 0.020 4(33)
Semirecumbent, 45°HoB ~ 28.0 (25.3t0 31.5) 0.009 2017)
Recumbent, 10° HoB 280(253t031.5) 0.016 3(25)
Horizontal back rest 285(253t031.5) 0.011 325
Trendelenburg, 10 29.0 (25.31t032.0) 0.008 5(42)
Left lateral position, 30° 30.5 (25310 32.0) 0.010 6 (50)
Left lateral position, 45° 30.5(2731032.8) 0.005 6 (50)
Left lateral position, 90° 34.0(27.0t0 36.8) 0.006 7 (58)
Right lateral position, 30° 027010 34.5) 0.003 6 (50)
Right lateral position, 45°  32.5 (28.3 to 35.8) 0.002 8 (50)
Right lateral position, 90°  31.0 (29.3 t0 35.0) 0.003 7 (58)
Total (192 measurements) - - 78 (40.6)

HoB, head of bed elevation. *Cuff pressure values reported as median (first to
third quartile).

P155

Towards safer airway management in the critically ill: lessons from
National Audit Project 4

N Santana-Vaz, S Tallowin, H Lewis, D Park, R O'Brien, JM Patel

Heart of England NHS Foundation Trust, Birmingham, UK

Critical Care 2013, 17(Suppl 2):P155 (doi: 10.1186/cc12093)

Introduction National Audit Project 4 (NAP4) highlighted the need to
improve airway management in ICUs and key recommendations were
the continuous use of end-tidal carbon dioxide (ETCO,) monitoring,
pre-intubation checklists and difficult airway trolleys [1]. This complete
cycle audit aimed to quantify the current state of airway management
on our ICU and the effectiveness of implementing the NAP4
recommendations.

Methods Data collection was carried out prospectively for both
phases and included documentation of intubation, use of ETCO, and
the incidence of serious adverse events (SAEs). The contents of the
intubation boxes were compared against the Difficult Airway Society
(DAS) guidelines [2]. The re-audit was carried out 6 months following
the introduction of a pre-intubation checklist, a documentation sticker,
a difficult airway trolley and standardization of the basic bedside
airway boxes with a checklist of contents. A training program in airway
management for all ICU staff was also introduced.

Results The baseline characteristics of both groups were similar. The
initial audit included 45 patients and the re-audit 58 patients. In the initial
audit 19% of patients had accurate documentation of intubation with
the use of ETCO,. The continuous use of ETCO, was 80%. Bedside airway
boxes did not contain a checklist of standardized equipment. A difficult
airway trolley was not located on the ICU. Following introduction of the
changes described, a significant improvement in the use of ETCO, to
confirm intubation (46% vs. 19%, P <0.01) and continuous use of ETCO,
monitoring (100% vs. 80% P <0.0004) was observed. The use of the pre-
intubation checklist (7%) and stickers (11%) was poor. All bedside boxes
had a checklist and the required equipment. A difficult airway trolley is
located on the ICU with an equipment list and DAS algorithm attached.
No SAEs were recorded in either phase.

Conclusion Serious airway complications are rare. Safer airway
management is essential in the ICU to prevent morbidity and mortality.
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This audit demonstrated that simple measures in conjunction with

a structured training program can help to improve the safety of

airway management in critically ill patients. Further work is required

to improve compliance with the pre-intubation checklist alongside a

continued education program.
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Introduction The goal of this study was to assess the amount of
biofilm within the endotracheal tube (ETT) by CT scan and to evaluate
in a bench test a device aimed at ETT biofilm removal. Biofilm grows
within the ETT soon after intubation, resulting in increased resistance
to airflow. Biofilm detachment from the ETT can result in bacterial
colonization of the distal airways. The use of an ETT cleaning device
could effectively reduce the patient’s airflow resistance burden. The
quantification and distribution of biofilm within the ETT might help to
evaluate ETT cleaning device effectiveness.

Methods We collected ETTs of 11 critically ill patients after extubation.
Micro-CT scan (SkyScan 1176; Bruker, Belgium) was performed using
a resolution of 35 um. Axial sections of the 20 cm above the cuff were
reconstructed, and the volume of secretions was assessed by a density
criterion. Microbiological cultures of the ETT lavage fluid were then
obtained. Patient’s demographics and clinical data were recorded. In
a different set of bench experiments, we injected 1 ml water-based
polymer into new ETTs of different sizes. We measured resistance to
airflow before and after using an ETT cleaning device (Airway Medix
Closed Suction System; Biovo Technologies, Tel Aviv, Israel). We also
obtained resistance values of intact ETTs as controls.

Results The studied ETTs remained in place for a median of 7 days
(IQR range 4 to 15). The amount of secretions assessed by CT scan was
0.293 + 0.290 ml (range 0.032 to 0.777 ml). Secretion volumes were
not related to patient severity at admission (SAPS 2, P/F ratio) or days
of intubation; an inverse correlation with patient’s age was present
(P = 0.032, R* = 0.46). Bacterial growth was present in 9/11 (82%)
ETT fluids cultures and Candida spp. showed an elevated prevalence
(6/11, 55%). In the bench tests, the cleaning device reduced resistance
to airflow (difference before and after cleaning 5.5 (95% Cl = 8.9 to
1.6) cmH,0/l/second, P = 0.006). After cleaning, resistance resulted
higher than intact ETTs, although with a clinically negligible difference
(difference 0.3 (95% Cl=0.21t0 0.6 cmH,0/I/second), P = 0.032).
Conclusion Micro-CT scan is a feasible and promising technique to