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Cerebral autoregulation testing in a porcine model of intravenously
administrated E. coli induced fulminant sepsis
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'Deoec Aneszteziologia, Debrecen, Hungary; *University of Debrecen, Hungary
Critical Care 2015, 19(Suppl 1):P1 (doi: 10.1186/cc14081)

Introduction To assess cerebral hemodynamics in an experimental
sepsis model.

Methods Nineteen juvenile female Hungahib pigs were subjected into
control group (n =9) or septic group (n = 10). Under general anesthesia
in animals of the sepsis group, Escherichia coli culture (2.5 x 10°/ml;
strain: ATCC 25922) was intravenously administrated in a continuously
increasing manner as follows: 2 ml in the first 30 minutes, then 4 ml
in 30 minutes and afterwards 16 ml/hour for 2 hours (so a total of
9.5 x 10° E. coli within 3 hours). In the control group the anesthesia
was maintained for 8 hours, infusion was administered as a similar
volume of isotonic saline solution and no other intervention was
made. Hemodynamic monitoring of all animals was performed by
PiCCo monitoring system. The middle cerebral artery of the pigs was
insonated through the transorbital window and cerebral blood flow
velocity (MCAV) and pulsatility index was registered.

Results In the septic group, as expected, all animals developed
fulminant sepsis and died within 3 to 7 hours two animalsin 3 to 4 hours,
and three in 6 to 7 hours). In the septic animals the heart rate rose and
mean arterial pressure dropped, their ratio increased significantly
compared with both the base values (at the 6th hour: P <0.001) and
the control group (P = 0.004). The control animals showed stable
condition over the 8-hour anesthesia. MCAV significantly decreased
during the development of sepsis (from 23.6 + 6.6 cm/s to 16.0 + 3.9
cm/s, P <0.01) and pulsatility indices increased (from 0.68 + 0.22 to
1.37 £ 0.58, P <0.01), indicating vasoconstriction of the resistance
vessels. A significant relationship was fund between percent change of
the MAP and the pulsatility index in septic animals (R? = 0.32) referring
to maintained cerebral autoregulation.

Conclusion Cerebral autoregulation is preserved in the pig model of
experimentally induced fulminant sepsis.
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New real-time bowel sound analysis may predict disease severity in
septic patients
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Introduction Healthy bowel function is an important factor when
judging the advisability of early enteral nutrition in critically ill patients,

( BioMed Central © 2015 BioMed Central Ltd

but long-term observation and objective evaluation of gastrointestinal
motility are difficult. We developed a non-invasive monitoring system
capable of quantifying and visualizing gastrointestinal motility in real
time. In the study gastrointestinal motility was performed in patients
with severe sepsis using this developed bowel sound analysis system,
and the correlation between bowel sounds and changes over time in
blood concentrations of IL-6, which is associated with sepsis severity,
was evaluated.

Methods The study was a prospective, observational pilot study
conducted in our hospital. Consecutive adult patients with severe
sepsis, on a mechanical ventilator with an IL-6 blood concentration
=100 pg/ml in the acute phase, defined as being up to the 28th day of
iliness in the ICU, were entered in this study between June 2011 and
December 2012. Subjects were divided into those who were treated
with steroids (steroid treatment group) and those who were not (no-
steroids group) during the target period, because steroids strongly
affect IL-6 blood levels.

Results The subjects were five adult patients in the acute phase of
severe sepsis on a mechanical ventilator. Gastrointestinal motility
was measured for a total of 62,399 minutes: 31,544 minutes in three
subjects in the no-steroids group and 30,855 minutes in two subjects
in the steroid treatment group. In the no-steroids group, the bowel
sound counts were negatively correlated with IL-6 blood concentration
(r = -0.76, P <0.01), suggesting that gastrointestinal motility was
suppressed as IL-6 blood concentration increased. However, in
the steroid treatment group, gastrointestinal motility showed no
correlation with IL-6 blood concentration (r = -0.25, P = 0.27). The IL-6
blood concentration appears to have decreased with steroid treatment
irrespective of changes in the state of sepsis, whereas bowel sound
counts with the monitoring system reflected the changes in the state
of sepsis, resulting in no correlation.

Conclusion The new real-time bowel sound analysis system provides
a useful method of continuously, quantitatively, and non-invasively
evaluating gastrointestinal motility in severe patients. Furthermore,
this analysis may predict disease severity in septic patients.
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Usefulness of sepsis screening tools and education in recognising
the burden of sepsis on hospital wards
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Critical Care 2015, 19(Suppl 1):P3 (doi: 10.1186/cc14083)

Introduction Sepsis is defined as the presence of infection with systemic
signs of infection, and severe sepsis as sepsis plus sepsis-induced organ
dysfunction or tissue hypoperfusion [1]. Since the Surviving Sepsis
Campaign (SSC) in 2002, the Health Service Ombudsman for England
published recommendations for improving recognition and treatment
of sepsis [2], the Royal College of Physicians issued a toolkit for the
management of sepsis in the acute medical unit [3], and NHS England
released a patient safety alert to support prompt recognition and
treatment of sepsis [4]. In 2012 our Trust introduced a sepsis screening
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tool and electronic order set (EPR alert) alongside an education
programme to improve delivery of the SSC bundle. Previous audits
showed only 43% full bundle compliance in those that were alerted,
and this raised concerns regarding the burden of unalerted sepsis. We
sought to estimate the number of unalerted sepsis episodes to assess
the efficacy of our screening tool and improve early recognition.
Methods All referrals to our critical care response team with a diagnosis
of sepsis over a 3-month period (September to November 2014)
were investigated to determine how many had an EPR sepsis alert
comprising a prompt for blood cultures, serum lactate measurement,
fluid challenge if hypotensive, and antibiotics within 1 hour.

Results Only 25/174 (14%) patients with a diagnosis of sepsis had an
EPR sepsis alert. There was no significant difference between acute and
nonacute ward areas in their likelihood of using the screening tool or
alert, in contrast to previous audits of the alerted population which
showed that acute areas such as A&E and medical acute admission
wards had higher utilisation and bundle completion rates.

Conclusion Despite these interventions, most patients still do not
receive the full recommended treatment bundle. These findings have
prompted a point prevalence audit at ward level, which will examine
all patients’ notes for the preceding 24 hours to ascertain if sepsis is
truly unrecognised or whether it is simply that our current tool is not
a helpful adjunct to care. With national guidelines expected within the
year, we will redesign and re-launch our screening tools and education
programme to improve awareness and management of this common
medical emergency.
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Continuous versus intermittent temperature measurement in the
detection of fever in critically ill patients
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Introduction An elevated body temperature is one of the four criteria
in diagnosing systemic inflammatory response syndrome (SIRS),
and is often used at the bedside to trigger diagnostic investigations
for infection. Standard intermittent temperature measurement may,
however, delay the detection of an elevated temperature or miss
this altogether. The aim of the study is to compare intermittent non-
invasive versus continuous invasive body temperature measurement
as a tool to detect an elevated body temperature.

Methods This was a secondary analysis of a prospective study in 25
critically ill patients comparing different measurement techniques.
Temperature was measured intermittently with an axillary digital
thermometer every 4 hours, and a urinary bladder thermistor catheter
was used for continuous temperature measurement; the latter was
considered the reference method. Fever (core temperature >38.3°C)
episodes occurring within 60 minutes after each other were classified
as one episode. We compared the fever detection rate of both methods
and calculated the difference in timing between both techniques.
Results Twenty-nine episodes of fever were detected in 10 patients
(seven male) with a median APACHE Il score of 10 (IQR 3 to 24) and
a median SOFA score of 10 (IQR 8 to 11). Median duration of a fever
episode was 1 hour 24 minutes (IQR 47 minutes to 2 hours 59 minutes)
and median maximum temperature was 38.4°C (IQR 38.3 to 38.7).
Median axillary temperature was 0.7°C (IQR 0.3 to 0.9) lower than core
temperature. Using intermittent, non-invasive measurement, 27 out of
29 fever episodes (93.1%) remained undetected.

Conclusion Intermittent, non-invasive temperature measurement
failed to detect most of the fever episodes as measured by a bladder
thermistor catheter and should not be used to screen for elevated body
temperature in critically ill patients.
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Audit of strategies to improve sepsis management in emergency
departments
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Introduction Severe sepsis results in ~36,800 UK deaths each year
[1]. Prior studies demonstrate the benefit of early recognition and
treatment of sepsis in reducing mortality [2]. The Sepsis Six [1] bundle
aims to optimise the first hour of sepsis management. We assessed the
proportion of emergency department (ED) patients with severe sepsis
receiving the Sepsis Six bundle and whether this was improved by a
combination of staff education and use of Sepsis Six management
stickers in patient notes.

Methods A closed loop audit was completed in the ED at Ipswich
Hospital, UK. Each cycle was 14 days with interventions made in a
4-week period between the two cycles. The interventions consisted
of: Sepsis Six management stickers and posters placed in the ED;
two training sessions for all ED nurses on sepsis recognition and
management; a teaching session for all middle-grade doctors; and a
trolley in the ED with equipment required for the Sepsis Six. The notes
of all patients with lactate =2 mmol/I were retrospectively reviewed.
Those with >2 systemic inflammatory response syndrome criteria and a
documented suspicion of infection were deemed to have severe sepsis.
The times at which these patients had each of the Sepsis Six completed
were recorded, as were the final diagnosis and 7/28 day mortality.
Results In Cycle 1, 31/106 patients met the criteria for severe sepsis,
compared with 36/120 in Cycle 2. The delivery of the Sepsis Six
interventions was highly variable. In Cycle 1 lactate levels and i.v.
access had the highest 60-minute completion rates (90.3%, 83.9%
respectively). Blood cultures and i.v. fluid resuscitation were completed
for 61.3% and 64.5% of patients within 60 minutes. Only 38.7% of septic
patients were given i.v. antibiotics within 60 minutes. In total, 58.9%
of patients received antibiotics in accordance with trust guidelines.
High flow oxygen, catheters and fluid balance charts had the lowest
60-minute completion rates (35.5%, 6.5%, 6.5% respectively). In Cycle
2, post intervention, there was no significant change in the percentage
of patients receiving the Sepsis Six bundle.

Conclusion The low rates of Sepsis Six completion require improvement
to meet the targets set out by the College of Emergency Medicine. Our
results suggest that simple interventions are ineffective in increasing
Sepsis Six completion and thus lend support to the case for integrated
interventions such as electronic recording and alert systems.
References
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Introduction The objective of this study was to evaluate six general
symptoms as markers for severe sepsis in patients with suspected
bacterial infections. Severe sepsis is a common cause of death and
morbidity. Early detection and treatment is critical for outcome. Clinical
presentation varies widely and no single test is able to discriminate
severe sepsis from uncomplicated infections or non-infectious
emergencies. Apart from local symptoms of infection, the systemic
inflammatory reaction itself may give rise to general symptoms such as
muscle weakness and vomiting.

Methods We present an observational, consecutive study. Data from
ambulance and hospital medical records were analyzed. The survey
included 290 patients (mean age: 70.6 years; median age: 74 years;
male: 47%) who were admitted to a 550-bed secondary care hospital,
receiving intravenous antibiotics for suspected community-acquired
infections. General symptoms (fever/shivering, dyspnea, muscle
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weakness, gastrointestinal symptoms, localized pain, altered mental
status) that were part of the reason the patient sought medical care
were registered. Additionally, age, sex, vital signs, C-reactive protein,
and blood cultures were registered. Patients that within 48 hours from
admission fulfilled any criteria for severe sepsis were compared with
patients that did not. Odds ratios for severe sepsis were computed
using univariable as well as multivariable logistic regression, controlling
for age and gender as confounders.

Results Severe sepsis criteria were fulfilled in 31% (n = 91) of the
patients. These were older (median age: 79 years vs. 71 years) and
experienced more symptoms (mean: 2.2, SD 0.9 vs. mean: 1.4, SD 0.7)
than patients without severe sepsis, while there was no difference in
C-reactive protein levels (OR per 50 mg/I: 1.07, 95% Cl: 0.96 to 1.20).
Among individual symptoms, altered mental status (OR: 4.4, 95% Cl:
2.2 t0 9.0), dyspnea (OR: 3.5, 95% ClI: 2.1 to 5.9), and muscle weakness
(OR: 2.2, 95% Cl: 1.0 to 4.4) were significantly related to severe sepsis.
Adjusting for age and sex, altered mental status (adj. OR: 4.1,95% Cl: 2.0
to 8.4) and dyspnea (adj. OR: 3.1,05% Cl: 1.8 to 5.3) remained significant.
Conclusion General symptoms, especially altered mental status and
dyspnea, appear to be more common in severe sepsis than in milder
infections. These symptoms might be utilized as a diagnostic aid for
severe sepsis in the clinical setting, complementing vital signs and
laboratory tests.
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Clinical scores and blood biomarkers for prediction of bacteremia in
emergency department patients: Bacteremia Assessment in Clinical
Triage (BACT) study
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Introduction Collection of blood cultures is routinely performed in
patients with suspicion of infection in the emergency department (ED)
despite a low yield of positive culture results. To increase sensitivity,
different clinical prediction rules and blood biomarkers have been put
forward. Herein, we validated the performance of different promising
clinical prediction rules alone and in combination with novel blood
biomarkers to predict blood culture positivity.
Methods This is an observational cohort study including consecutive
medical patients with suspected infection and collection of ED
admission blood cultures. Five clinical prediction rules were calculated
and admission concentrations of procalcitonin (PCT), C-reactive
protein, neutrophil-lymphocyte count ratio (NLCR), lymphocyte
count, white blood cell count, and red blood cell distribution width
were measured. True blood culture positivity was assessed by two
independent physicians. We used logistic regression models with
area under the curve (AUCQ) to establish associations between clinical
prediction rules and blood culture positivity.
Results Of 1,083 included patients, 106 (9.8%) cultures were positive.
Of the clinical prediction rules, the Shapiro rule performed best (AUC
0.733) followed by the Metersky rule (AUC 0.609). The best biomarkers
were PCT (AUC 0.796), NLCR (0.692) and lymphocyte count (AUC 0.671).
Combination of the Shapiro rule and PCT showed the best combination
result (AUC of combined model 0.822). Limiting blood cultures to either
the Shapiro rule =4 points or PCT >0.11 pg/l would reduce negative
sampling by 25.6% while still identifying 100% of positive cultures.
Using a Shapiro rule =3 points or PCT >0.25 pg/| limit would reduce
negative sampling by 42.1% while still identifying 96.2% of positive
cultures.
Conclusion Combination of clinical parameters combined in the
Shapiro rule together with admission levels of PCT allows reduction of
unnecessary blood cultures with minimal false negative rates.
References
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Introduction The aim of the study is to evaluate the calibration and
discrimination of two specific risk scores for community-acquired
pneumonia (CAP) in patients with this illness who required ICU
admission.

Methods A retrospective descriptive study of patients with severe CAP
admitted to the ICU between January 2008 and September 2013. We
analyzed clinical and epidemiological variables and APACHE I, SAPS
Il, CURB-65 and Pneumonia Severity Index (PSI) that were recorded in
the first 24 hours. We used the Student t test to compare means and
the chi-square test for univariate analysis. The standardized mortality
ratio (SMR) and Hosmer-Lemershow test were calculated to analyze
the calibration and ROC curve analysis for discrimination of different
scores.

Results We analyzed 111 patients aged 57.5 £ 17.7 years, with 63.1%
(70) males. The APACHE Il score at admission was 19.8 + 17.7 and SAPS
Il was 60.6 £+ 16.7. ICU mortality was 29.7% (33). There was association
between the four scores and mortality. The SMR for APACHE Il was 0.87
and 0.85 for the SAPS IIl. Figure 1 shows the ROC curve for the four
scores, the best observed discrimination obtained was for SAPS Il score
(AuC 0.79) and the worst was obtained for CURB-65 score (AuC 0.7). The
Hosmer-Lemeshow test showed acceptable calibration for the four
predictive systems (P > 0.05).
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Figure 1 (abstract P9).

Conclusion The four analyzed scores presented good calibration,
but discrimination seems better in SAPS lll. Given the difficulty of
calculating PSI, and its low discrimination (similar to CURB-65), we
prefer to use the CURB-65 score in routine clinical practice.
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Predisposing factors for deep sternal wound infection after cardiac
surgery
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Introduction The aim of our study was to investigate perioperative risk
factors associated with deep sternal wound infections in complicated
cardiac surgery.

Methods A total of 1,017 patients underwent cardiac surgery in a
2-year period. We investigate the correlation between deep sternal
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wound infection with the following 14 preoperative characteristics
and perioperative parameters: age >75, female gender, diabetes
mellitus (DM), insulin dependence, body mass index (BMI) >30, current
smokers, COPD, cardiopulmonary bypass time (CBP) >120 minutes, use
of steroids, emergency operation, prolonged mechanical ventilation
(>48 hours), reintubation, transfusion with more than 3 units of red
blood cells, and the postoperative use of non-invasive ventilation (NIV).
The chi-square test was used for statistical analysis.

Results A total of 35 patients (3.44%) were complicated by deep
sternal wound infections. No statistical correlation was found with age
>75, gender, DM, BMI >30, steroids, emergent operation, prolonged
ventilation, CBP time >120 minutes, reintubation and NIV. Factors with
statistical significant correlation are presented in Table 1.

Table 1 (abstract P10)

Sternal infection Pvalue
Insulin 9/85 0.001
Current smoker 4/272 0.037
COPD 11/197 <0.001
Transfusion >3 19/302 0.001

Conclusion Postoperative deep sternal wound infections have statistical

significant correlation with the following parameters: transfusion with

>3 red blood cell units, history of COPD, insulin dependence and when

the patient is a current smoker. Also there is a tendency for correlation

with CBP time >120 minutes (P = 0.056).
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Introduction Blood culture is a critical procedure for detecting
potentially life-threatening bloodstream infections (BSI). At the same
time, early diagnosis and appropriate treatment of BSI are the key
factors in order to improve prognosis. The purpose of the current
analysis was to identify risk factors for bacteremia in adult febrile
patients in emergency settings.

Methods We conducted a retrospective case—control study within a
population of adult patients visiting the emergency department at a
community hospital (St Luke’s International Hospital, Tokyo, Japan) and
who underwent two sets of blood culture testing between 2003 and
2012. Among a total of 13,582 patients, 1,322 (10%) were detected as
bacteremia. We included in this study 179 randomly selected patients
from the bacteremia group and 321 randomly selected patients from
the negative blood culture group to serve as the comparison group.
Multivariate logistic regression was used to evaluate the relationship
between clinical characteristics factors and bacteremia.

Results In a multivariate logistic regression model, a statistically
significant independent effect was found for body temperature
(BT) >38°C (OR = 2.58, 95% Cl, 1.76 to 3.79, P <0.001), systolic blood
pressure (SBP) <100 mmHg (OR = 1.72, 95% Cl, 1.11 to 2.65, P = 0.01),
CRP >10 mg/dl (OR = 3.03, 95% Cl, 2.05 to 4.49, P <0.001) and PaCO,
<32mmHg (OR=2.3,95%Cl, 1.57 to 3.37, P <0.001). Receiver operating
characteristic curve analysis revealed an area under the curve value
of 0.725 for differentiating patients with bacteremia from negative
culture.

Conclusion BT >38°C, SBP <100 mmHg, CRP >10 mg/dl and PaCO,
<32 mmHg are independently associated with bacteremia. These

S4

factors might be useful to know whether or not adult febrile patients

have bacteremia.
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Introduction Overproduction of nitric oxide (NO) is correlated with
adverse outcomes in sepsis. NO is additionally a central part of the
innate immune system defense against pathogens causing ventilator-
associated pneumonia (VAP), which can complicate the clinical
course during mechanical ventilation (MV). We hypothesized that
pre-exposure to MV and systemic inflammation from endotoxin each
would influence bacterial growth in lung tissue, based on an altered
immune response in experimental pneumonia. We used a porcine
Pseudomonas aeruginosa VAP model with ventilatory and inflammatory
pre-exposures before inoculation to evaluate bacterial growth,
development of lung damage, total NO production and inflammatory
cytokine response.

Methods Three groups of mechanically ventilated pigs were subjected
to experimental VAP for 6 hours with intrapulmonary 1 x 10" CFU
P. aeruginosa at baseline. Two groups were pre-exposed to MV for
24 hours before bacterial inoculation: MV + Etx (n = 6, received
endotoxin 0.063 pg x kg™ x hour™) and MV (n = 6, received saline in
equivalent volume). One group, Un (n = 8), started the experiment
unexposed to both MV and endotoxin, directly from the initiation of
VAP. Postmortem lung tissue samples rendered bacterial cultures. NO
production was measured with urinary nitrate levels over 6 hours of
VAP.

Results The animals pre-exposed to endotoxin (MV + Etx) displayed
higher bacterial growth (CFU x g™') (P <0.05), lower PaO,/FiO, (P <0.05)
and lower nitrate levels (P <0.01) than the unexposed animals (Un).
Plasma TNFa levels were higher in Un than in both pre-exposed groups
MV + Etx and MV (P <0.01). There were no significant differences
between the two pre-exposed groups.

Conclusion Mechanical ventilation for 24 hours with concomitant
endotoxin exposure enhances bacterial growth and lung damage
during P. aeruginosa VAP, compared with inoculation without any pre-
exposure to MV or endotoxin. The greater bacterial clearance in the
unexposed animals was associated with higher NO production and
higher levels of pro-inflammatory cytokines.
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fasciitis with novel CT classification based on extension of fluid
collection along the deep cervical space
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Introduction Cervical necrotizing fasciitis (CNF) is a rapidly evolving
and life-threatening condition. Therefore, it is important for physicians
to evaluate the severity of iliness and to predict clinical outcome exactly
in the early phase. We focused on extension of acute fluid collection
along the deep cervical space by CT findings. The purpose of this study
was to produce the CT grade and to analyze whether our CT grade is
related to the clinical features and the responses to treatment of CNF.

Methods Between June 2004 and December 2012, 42 patients
diagnosed and treated for CNF in two institutions were included in
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this study. Cervical spaces were subdivided into three components
according to the concept of interfascial planes. The extension of acute
fluid collection in cervical spaces was classified into three grades: Grade
|, fluid collection confined to one component; Grade I, fluid collection
spreading into two or three components; and Grade I, fluid collection
spreading into four components or mediastinum. We analyzed
association with CT grades and severity of illness (SOFA score, APACHE
Il score, CRP). All patients underwent percutaneous catheter drainage
either ultrasonography guided or CT guided. We compared treatment
outcome of CNF with CT grades.

Results According to elevation of CT grades, severity of illness was
significantly associated with high score (APACHE II: 10.5 to 4.0, 12.8 to
4.2,16t04.2,SOFA: 2.6 t0 1.5,2.9t0 1.9,6.8 t0 3.7, CRP: 17.8t0 10.6, 22.4
to 10.1, 33.3 to 11.9) and also duration of mechanical ventilation and
length of hospital stay were longer (duration of mechanical ventilation:
10.9t0 6.6, 11.5 t0 6.7, 15.8 to 7.2, length of hospital stay: 23.4 to 10.6,
27.9t0 21.4,48.7 t0 36.2).

Conclusion Novel classification of CNF based on CT findings showing
the extension of fluid collection is a useful indicator of the disease
severity and predicting clinical outcome. These findings may influence
the strategy for the success of percutaneous catheter drainage.
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ICU mortality rates in patients with sepsis compared with patients
without sepsis
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Introduction The aim of the study was to evaluate the difference in
mortality rates between those admitted to the ICU with and without
sepsis, and to assess the proportion of patients who had sepsis.
Septic patients are one of the key groups of patients admitted to ICUs
around the world. Septic patients have an extremely poor prognosis
with published mortality rates ranging from 20.7% (severe sepsis) to
45.7% (septic shock) [1]. With septic patients making up roughly 21% of
patients admitted to ICUs, it is important to assess whether these rates
of mortality hold true to a district general ICU and to assess the extent
of the difference in prognosis between patients with and without
sepsis [2].

Methods We performed a retrospective case note review, looking at a
sample of 5,954 patients 18 years or older who were admitted to East
Surrey Hospital (ESH) ICU, which has an elective admissions rate of 3%,
between 1 January 2005 and 31 October 2014. The total number of
patients with sepsis was 941 compared with 5,013 without sepsis. We
looked at mortality rates, APACHE Il scores and length of stay on the
unit.

Results From the beginning of 2005 to the end of October 2014,
mortality rates in septic patients were 44.6% compared with 26.2%
in nonseptic patients. Fisher’s two-tailed test showed a significant
difference (P <0.0001) between the mortality in septic and nonseptic
patients. There was a significant difference (Mann-Whitney) between
APACHE Il scores, with median scores of 18 and 13 in septic and
nonseptic patients respectively. Septic patients had longer lengths
of stay, with the mean and median 8.73 and 3.89 days respectively,
compared with 490 and 2.5 in nonseptic patients. Septic patients
made up 15.8% of all patients admitted to the ICU.

Conclusion Patients with sepsis admitted to ESH ICU made up a
significant minority of patients admitted to the ICU. Septic patients had
a 70% relative higher mortality rate compared with nonseptic patients.
The mortality rate of 44.6% fits with previously quoted mortality rates
in septic shock. Patients with sepsis had a significantly higher predicted
mortality, recorded by their APACHE Il score, which was statistically
significant. This also meant they needed longer ICU care, with the
average length of stay almost doubled.
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Introduction The aim of this study was to evaluate the effect of the
Surviving Sepsis Campaigns on mortality rates, before and after the
second surviving sepsis publication, and to assess whether patients
with sepsis being admitted to the ICU had a lower APACHE Il score on
admission. Patients with sepsis, who require ICU care, have an extremely
poor prognosis. It has been shown that the mortality rates range from
20.7% (severe sepsis) to 45.7% (septic shock) [1]. The surviving sepsis
campaign was initiated in 2002. The first, second and third publications
were published in 2004, 2008 and 2012 respectively [2].

Methods A retrospective case note review was performed, looking at
a sample of 5,954 patients who were 18 years or older who had been
admitted to East Surrey Hospital (ESH) ICU between 1 January 2005
and 31 October 2014. The total number of patients with sepsis was 941.
We compared results before and after the second publication of the
surviving sepsis campaign, looking at mortality rates, age of patients,
admission length prior to ICU transfer, APACHE Il score and the length
of stay on the ICU.

Results From the beginning of 2005 to the end of 2008, the mortality
rates for septic patients was 51.9% compared with 41.3% from the
beginning of 2009 to end of October 2014. Fisher’s two-tailed test
showed a significant difference (P=0.003) between the mortality before
and after the second publication. The median ages before and after
2009 were 63.9 and 64.8 years. The time in hospital before admission to
the ICU was greater before 2009 (6.15 days) compared with after 2009
(5.53 days). There was no significant difference (Mann-Whitney test)
between the APACHE Il scores, with the mean and median score the
same at 17.6 and 18 for both groups. The mean length of stay was 1 day
longer after 2009 (8.07 days compared with 9.07 days).

Conclusion Patients with sepsis admitted to ESH ICU had a 20%
relative decrease in mortality after the second publication of surviving
sepsis guidelines. The original aim of the campaign was to reduce
mortality from sepsis by 25% in 5 years [3]. This decrease was not due
to a significant difference between the sets of patients. The decreased
time to admittance to ICU may be due to improved recognition of the
need for ICU care. Overall the surviving sepsis campaign has had a
significantly beneficial effect on mortality rates in patients with sepsis.
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Introduction The purpose of this study was to examine long-term
mortality, 5 years after severe infection, and to identify independent
risk factors associated with it.

Methods A prospective cohort study developed at a tertiary care
university-affiliated 600-bed hospital including all patients with severe
infection admitted into intensive care, medical, surgical, haematology
and nephrology wards, over a 1-year period (2008/2009). The outcome
of interest was mortality 5 years following hospitalisation and its
association with specific risk factors was studied through logistic
regression.

Results There were 1,013 patients included in the study. Hospital
mortality rate was 14% (n = 137) and 5-year mortality was 37% (n =379).
Factors independently associated with 5-year mortality were (adjusted
odds ratio (95% confidence interval)): age = 1.04 per year (1.03 to 1.05),
cancer = 8.00 (3.06 to 20.88), chronic hepatic disease = 3.06 (1.06 to
8.87), chronic respiratory disease = 2.21 (1.06 to 4.62), haematologic
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disease = 3.40 (1.64 to 7.04), Karnovsky Index <70 = 2.56 (1.63 to 3.71),
infection by an ESKAPE pathogen = 1.65 (1.02 to 2.66) and severity of
infection (reference is infection without SIRS): sepsis = 1.14 (0.7 to 1.83),
severe sepsis = 1.18 (0.73 to 1.93), septic shock = 3.69 (1.78 to 7.65).
The final model had a very good discrimination for long-term mortality
with an area under the ROC curve of 0.78 (Figure 1).

Conclusion The authors identified several factors that were significantly
associated with increased long-term mortality in patients with severe
infection. This information will help clinicians in the discussion of
individual prognosis and clinical decision-making.
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Introduction Costs of severe sepsis care from middle-income countries
are lacking. This study investigated direct ICU costs and factors that
could affect the financial outcomes.

Methods A prospective cohort study was conducted in the medical
ICU of a tertiary referral university teaching hospital in Thailand over
a 4-year period.

Results A total of 897 patients, with 683 (76.1%) having septic shock.
Overall ICU mortality was 38.3%. The median (interquartile range) ICU
length of stay (LOS) was 4 (2 to 9) days. Community, nosocomial and
ICU-acquired infection were documented in 574, 282 and 41 patients,
respectively. The median ICU costs were €2,067.2 (986.3 to 4.084.6) per
patient and €456.6 (315.3 to 721.8) per day. The ICU costs accounted for
64.7% of the hospital costs. In 2008 to 2011, the ICU costs significantly
decreased by 40% from €2,695.7 to €1,617, whereas the daily ICU costs
decreased only 3.3% from €463.9 to €448.7 (Figure 1). The average
ICU costs of patient with nosocomial and ICU-acquired infection
were significantly higher than patients with community-acquired
infection. By multivariate logistic regression analysis, age, nosocomial
or ICU infection, admission from emergency department, number of
organ failures, ICU LOS, and fluid balance in the first 72 hours were
independently associated with total ICU costs.

Conclusion The ICU costs of severe sepsis management significantly
declined in Thailand. However, the ICU costs were a financial burden
accounting for two-thirds of the hospital costs. It is essential for
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Figure 1 (abstract P17). Median ICU costs per patients and ICU cost per
day according to study years.

intensivists to contribute a high standard of care within a restricted
budget. The cost-effectiveness analysis should be evaluated in sepsis
care cases.

P18

Long-term health-related quality of life in survivors of sepsis:
an epidemiological study

CE Battle'??, G Davies', M Vijayakumar?, PA Evans'

"NISCHR HBRU Morriston Hospital, Swansea, UK; “College of Medicine,
Swansea University, Swansea, UK; °Ed Major Critical Care Unit, Morriston
Hospital, Swansea, UK

Critical Care 2015, 19(Suppl 1):P18 (doi: 10.1186/cc14098)

Introduction Survivors of sepsis report persistent problems that can
last years after hospital discharge. The main aim of this study was to
investigate long-term health-related quality of life in survivors of
SIRS and sepsis compared with Welsh normative data, controlling for
age, length of stay and pre-existing conditions. The second aim was
to investigate any differences in long-term health-related quality of
life specifically with the patients categorised into three groups: SIRS,
uncomplicated sepsis, and severe sepsis/septic shock.
Methods A prospective study design was used in order to investigate
all sepsis patients either presenting to the emergency department or
admitted to the ICU of a regional trauma centre. A total of 106 patients
were recruited and all patients were considered eligible as per the SIRS
and sepsis criteria [1]. The Sepsis-related Organ Failure Assessment
score was determined over the first 24 hours to assess organ function.
Patients were assigned to groups as follows: sterile SIRS; uncomplicated
sepsis; severe sepsis or septic shock as per the criteria. Assignment
into groups was blinded and performed by an intensive care
specialist independent of the study. Baseline demographics, clinical
characteristics and outcomes were collected and surviving patients
were sent a SF-12v2 survey at between 6 months and 2 years post
hospital discharge.
Results A total of 106 patients were included in the study. A mortality
rate of 34% was recorded, leading to a final response rate of 72% by
the end of the data collection period. Quality of life was significantly
reduced in all patients when compared with local normative data (all
P <0.0001). Reductions in the physical components of health-related
quality of life were more pronounced in severe sepsis/septic shock
patients when compared with uncomplicated sepsis and SIRS patients.
Conclusion This is the first observational study to specifically focus on
the different groups of SIRS and sepsis patients to assess long-term
quality of life. Local population norms were used for comparison,
rather than wide geographical norms that fail to reflect the intricacies
of a country’s population. Significant reductions in quality of life
were found in severe sepsis/septic shock patients compared with in
uncomplicated sepsis and SIRS patients, when controlling for age, pre-
existing conditions, hospital and ICU length of stay.
Reference
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Introduction The aim of the study was to analyze the factors associated
with hospital mortality in patients with severe community-acquired
pneumonia (CAP) who required ICU admission.

Methods An observational, retrospective study of patients with severe
CAP admitted to the ICU between January 2008 and September
2013. We analyzed clinical, epidemiological and outcome variables.
Quantitative variables were expressed as the mean and standard
deviation. Qualitative variables are expressed as the percentage and
absolute value. We applied the Mann-Whitney and Fisher’s exact test,
as needed, with an alpha error of 5%.

Results We analyzed 111 patients, 57.5 + 17.7 years old, with 63.1% (70)
males and APACHE Il score on admission of 19.8 + 17.7. ICU mortality
was 29.7% (33) and in-hospital mortality was 32.4% (36). Ten percent
of patients met criteria for medical care-associated pneumonia (HCAP);
there were no significant differences in mortality between HCAP
and CAP (P = 0.075). Patients chronically taking immunosuppressive
therapy had a significantly higher mortality compared with the rest
of the patients (47.8% vs. 28.4%, P = 0.07). The mortality rate was also
higher in patients in whom NIV fail in the first 24 hours (42.9% vs.
17.6% with P =0.09). Patients who required intubation and mechanical
ventilation in the first 24 hours had a higher mortality rate (47.2% vs.
19%, P = 0.002). Regarding the etiology of pneumonia, in 11 patients
the viral origin of infection was confirmed (10 patients had HIN1
pneumonia and one patient CMV pneumonia), with a mortality rate
significantly lower than in patients with bacterial pneumonia (3.6% vs.
35.3%, P = 0.06). The use of the right antibiotic therapy at admission
was associated with mortality (P =0.0001).

Conclusion Patients admitted to the ICU with severe CAP and
immunosuppressive therapy have higher mortality, with no differences
between HCAP and CAP.The delay in intubation as well as bacterial and
inappropriate antibiotic treatment are factors that increase mortality.
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Introduction Sepsis is a high-prevalence disease in ICUs, associated
with high mortality and high costs, mainly in developing countries. The
aim of this study is to demonstrate the ICU costs, in a private hospital,
in patients admitted with severe sepsis and septic shock.

Methods A retrospective, observational, single-center study of patients
admitted from November 2013 to March 2014 with severe sepsis and
septic shock. The records data were taken from the Software Epimed,
MV System, and IBM SPSS Statistics 21. The classification was based
on the Surviving Sepsis Campaign 2012. We included all 50 beds of
an adult ICU, clinical and surgical. All patients older than 18 years with
severe sepsis and septic shock were included. We evaluated the costs
of patients during their ICU stay, and its relation to clinical presentation
(severe sepsis and septic shock), antibiotic start time, permanence of
ICU stay, and mortality. Only the first episode per patient was recorded.
Results From November 2013 to March 2014 were included 82 patients
with criteria for severe sepsis and septic shock. The mean age of
patients was 62.5 + 21.8 years, divided equally between the genres. The
overall mortality rate was 34.15%. The SAPS 3 was 56.43, with death
probability set to Latin America 38.83%. Patients with severe sepsis
had a mortality of 23.2% and those with septic shock had a mortality
rate of 58%. The average total cost during ICU admission per patient
was US$17,834 and the average daily cost was US$1,641. The daily
cost in patients with severe sepsis and septic shock was US$1,263 and
US$2,465 (P = 0.002), respectively, and in survivors and nonsurvivors
was US$1,189 and US$2,512 (P = 0.001). The length of stay of patients
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in the ICU was 11.09 days, being 11.3 days in patients with severe sepsis
and 10.7 days in patients with septic shock (P = 0.785). The beginning
of the antibiotics in nonsurvivors was 73.7 minutes and in survivors
was 64.7 minutes (P = 0.757), with the earliest onset in patients with
septic shock than in patients with severe sepsis (38.5 vs. 81.5 minutes,
P=0.141).

Conclusion Severe sepsis and septic shock are conditions that
consume large amounts of resources. Nonsurvivors had higher average
spending than survivors. Patients admitted with septic shock had
higher mortality than patients with severe sepsis with high mortality
in relation to the prognostic indices adopted. The beginning of the
antibiotics was longer in the nonsurvivors. We should adopt measures
aimed at recognizing and earlier treatment of sepsis. If we improve
our treatment, especially in septic shock, we will prevent deaths and
decrement costs.
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Introduction Sepsis is a global healthcare challenge. However,
comprehensive information on sepsis morbidity and mortality across
the world is scarce. We aimed to estimate the global burden of sepsis
and to identify knowledge gaps based on available evidence from
observational epidemiological studies.

Methods We searched 15 international and national citation
databases for population-level estimates on incidence rates of sepsis
or severe sepsis per 100,000 person-years and case fatality rates in
adult populations using consensus criteria and published in the last
40 years. No language or publication restrictions were applied. Studies
were stratified into four subgroups (setting: hospital or ICU for sepsis
and severe sepsis) and meta-analyzed using metaprop of the R 3.0.2
package. Heterogeneity of the underlying effects across studies was
expressed by the estimated T, the square root of the between-study
variance.

Results The search yielded 1,553 reports from 1979 to 2013, of which 37
met our criteria and 33 provided data for meta-analysis. The included
studies were from 15 high-income countries in North America, Europe,
Asia, and Australia. For these countries, the population incidence rate
was 256 (95% Cl, 182 to 360, T = 0.43) hospital-treated sepsis cases and
151 (95% Cl, 94 to 242, T = 0.98) hospital-treated severe sepsis cases
per 100,000 person-years, with large between-study heterogeneity.
Restricted to the last decade, the incidence rate was 427 (95% Cl, 281
to 648, T = 0.24) sepsis cases and 331 (95% Cl, 207 to 530, T = 0.59)
severe sepsis cases per 100,000 person-years. Hospital mortality was
15% for sepsis and 25% for severe sepsis during this period of time.
There were no population-level sepsis incidence estimates from lower
income countries. A tentative extrapolation from high-income-country
data suggests global estimates of 30.7 million sepsis and 23.8 million
severe sepsis cases, with potentially six million deaths each year.
ConclusionOuranalysesunderlinetheurgentneedtoimplementglobal
strategies to monitor sepsis morbidity and mortality — especially in
low-income and middle-income countries. For further epidemiological
studies, more consistent and standardized methodological approaches
are needed to reduce between-study heterogeneity. In particular,
further research on sepsis coding using administrative data seems
necessary to derive sensitive and specific sepsis case identifications.
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Introduction Disparities in the incidence and outcomes of sepsis have
been documented in observational studies but little is known about
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how these occur and how we might prevent them. Our objective is to
identify disparities by race, language, gender, socioeconomic status,
insurance status and geography in acute sepsis care in emergency
department (ED) or ICU settings in the published literature.
Methods We performed a systematic review of disparities in sepsis
care. The search strategy and inclusion and exclusion criteria were
defined a priori. A medical librarian searched the entire MEDLINE
(PubMed), EMBASE and Cinahl databases prior to 2013. One author
reviewed all abstracts and a second author reviewed 10% of all
abstracts for agreement. Both reviewers independently reviewed each
included article using an explicit study review tool. We included studies
that met the following inclusion criteria: ED or ICU setting; disparities
due to race, language, gender, socioeconomic status, insurance status
or geography; process of care measures (antibiotics, lactate, i.v. fluid
resuscitation, central line placement, vasopressor use) or outcome
measures (mortality, length of stay, complications, costs). We excluded
studies involving organ-specific infectious conditions, pediatric
populations, case reports, and review articles.
Results We identified 778 abstracts; yielding 31 for inclusion (k = 0.95),
26 of 31 studies were excluded due to quality issues. Five articles met
our inclusion criteria. Only one of the studies [1] contained data on
process of care measures, showing that central venous monitoring was
less likely to occur in older patients. Three studies [2-4] showed that
Black patients had a higher incidence of sepsis, a higher hospitalization
rate, and higher mortality rate. Plurad and colleagues [5] reported that
Asian patients had increased incidence of post-traumatic sepsis. Overall,
Black patients with sepsis were younger, had lower socioeconomic
status and were more likely to be cared for in urban settings compared
with their cohorts.
Conclusion We found little published data addressing whether
disparities due to race, language, gender, socioeconomic status,
insurance status or geography exist in the acute care of sepsis. As
sepsis is a leading cause of in-hospital mortality, future research should
determine whether such disparities exist. Specifically, prospective
studies of the process of care in sepsis management may further
elucidate additional factors that may contribute to these disparities.
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Introduction The objective of this study was to compare the number
of rolling and adhered leukocytes in patients with severe sepsis/septic
shock with non-infected controls. Microcirculatory flow alterations and
endothelial cell dysfunction are elements of sepsis pathophysiology.
Traditionally, microcirculatory emphasis has been on red blood cell
vessel perfusion. However, assessment of interactions between white
blood cells and endothelial cells may be another early diagnostic
modality.
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Methods We included adult (age >18 years) ED patients presenting
with severe sepsis/septic shock (sepsis with elevated lactate
(>4 mmol/l)) or hypotension) from the prospective clinical ProCESS
trial. We studied a subset of patients with microcirculatory videos
obtained along with non-infected control patients. Using a sidestream
dark-field videomicroscope, we obtained image sequences from the
sublingual mucosa and used video stabilization and frame averaging
techniques to visualize slowly-moving leukocytes. We quantified the
number of rolling and adhered leukocytes present per 1 mm x 1 mm
visual field in a standardized 3-second clip. Furthermore, we extracted
the total length of vessels candidate for counting of rolling/adhered
leukocytes (vessels with an adequate focus). We report sample means
with standard deviation and compare them with Student’s t test.
Results We included a total of 64 patients with severe sepsis/septic
shock and 32 non-infected controls. The mean number of adhered
leukocytes per field in the sepsis group was 2.1 (SD 2.3) compared with
0.4 (SD 0.8) in the non-infected group (P <0.001). This corresponded
to a mean number of adhered leukocytes per unit vessel length of
0.16/mm (SD 0.22) and 0.03/mm (SD 0.06) for sepsis and non-infected
groups, respectively (P <0.001). For the rolling leukocytes, we observed
a mean number of 27.8 (SD 19.4) in the sepsis group and 12.0 (SD 8.7)
in the non-infected group (P <0.001) per field. This corresponded to a
mean number of rolling leukocytes per unit vessel length of 2.00/mm
(SD 1.67) and 0.75/mm (SD 0.55), respectively (P <0.001).

Conclusion Our results show a higher number of rolling and adhered
leukocytes in patients with severe sepsis/septic shock when compared
with non-infected controls. This also applies when taking the total
vessel length in the field of view into consideration. This may hold
potential as a useful tool in sepsis assessment.
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Introduction Cardiac surgery regularly provokes inflammation and
oxidative stress which contribute to the development of organ failure
and mortality of patients. While the assessment of single markers
does not reflect a comprehensive investigation of redox status, the
measurement of oxidation-reduction potential (ORP) provides a
reliable measure to assess the balance between total prooxidant and
antioxidant balance in the blood. The aim of the present study was to
investigate the overall redox potential in patients undergoing cardiac
surgery.

Methods Thisis a prospective observational study in patients scheduled
for elective cardiac surgery. Serum samples were drawn prior to
surgery, after connection to cardiopulmonary bypass (ischemia), after
opening of cross-clamp (reperfusion) and after termination of surgery.
The redox status of patients was measured using the bedside point
of care RedoxSYS Diagnostic System™ (Luoxis, USA). Simultaneously
the antioxidant capacity in serum samples were calculated in all
perioperatively obtained serum samples.

Results All patients’sera (n = 17) demonstrated a significant increase of
ORP upon start of myocardial ischemia (141.0 + 4.8 mV vs. 157.9 £ 4.9
mV; P = 0.002) and compared with reperfusion (141.0 + 4.8 mV
vs. 158.6 = 4.9mV; P <0.001, Figure TA). In parallel, the antioxidant
capacity significantly decreased during surgery (0.505 + 0.190 puC vs.
0.384 + 0.120 pG; P = 0.022) corresponding to the increase of oxidative
stress (Figure 1B).

Conclusion This preliminary study is the first to highlight the time
course of overall redox potential and antioxidant capacity in cardiac
surgery patients. Further studies are underway to evaluate the clinical
significance on outcome in cardiac surgery patients.
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Figure 1 (abstract P24). (A), (B) Perioperative time course of oxidative
stress and antioxidant capacity.
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Introduction Change in fatty acid composition of erythrocytes and
blood plasma in cases of various pathological conditions is evidence
of lipid metabolism disorder and can indicate the reasons for and the
degree of these disorders [1]. The aim of this study was to assess the
FA composition of plasma and erythrocytes in patients with multiple
organ dysfunction syndrome (MODS).

Methods The objects of study were 19 people with MODS
(37.6 + 8.3 years) of various etiologies. The blood of 17 healthy
volunteers aged 38.4 + 3.3 years served as control. The FA analysis was
conducted using capillary gas-liquid chromatography. Quantitative
evaluation of individual FA content was made as a mass percentage
of their total (C,,, to C,, ). Statistical analysis was performed using the
Mann-Whitney U test (P <0.05).

Results Our data indicate that changes in blood plasma FA composition
in patients with MODS are mainly caused by activation of lipolysis in fat
depots and are accompanied by an increase of monounsaturated fatty
acids, a decrease in saturated stearic acid and polyunsaturated fatty
acids in the ratio. In conditions of increased level of monounsaturated
palmitoleic (C, ) and oleic (C,,) FA in blood plasma (2.53 + 0.40% vs.
1.55 + 0.29%, P <0.001 and 25.18 + 2.15% vs. 16.55 + 1.17%, P <0.001,
respectively), only the level of palmitoleic (C ) acid is increased in
erythrocytes (0.56 + 0.12% vs. 0.16 £+ 0.12%, P <0.001). Despite the
high content of oleic (C,,,) acid in blood plasma in case of MODS,
in erythrocytes its relative level is not changed as compared with
the control group. The disorder of lipid composition constancy in
erythrocyte membranes is also manifested by change in the content

of saturated palmitic (C ) and polyunsaturated linoleic (C ) fatty
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acids. In the test group of patients, as compared with the control

group there was an elevated level (27.12 + 0.78% vs. 25.80 +0.77%,

P <0.05) of saturated palmitic (C,,o) acid combined with the reduced

(11.46 + 0.52% vs. 13.95 + 1.09%, P <0.001) level of linoleic (C, ) acid.

Conclusion The changes revealed in fatty acid composition of

erythrocytes may indicate systemic modifications of cell membranes

in MODS.
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Introduction The oxidative phosphorylation system (OXPHOS) in
septic patients has been scarcely analyzed in studies of small sample
size and the results are apparently inconsistent. Previously, including
96 severe septic patients, we found that nonsurviving severe septic
patients showed lower platelet respiratory complex IV (CIV) activity
than surviving patients at the moment of severe sepsis diagnosis and
during the first week of sepsis diagnosis. However, we did not examine
this enzyme activity in normal individuals. Thus, the objective of this
study was to compare the CIV activity between severe septic patients
and healthy control individuals in a larger series of patients (including
198 severe septic patients).

Methods This was a prospective, multicenter, observational study in
six Spanish ICUs. We obtained blood samples from 198 severe septic
patients at days 1, 4 and 8 of the severe sepsis diagnosis and from
96 sex-matched and age-matched healthy control individuals and
determined platelet CIV activity/protein quantity. The endpoint of the
study was 30-day mortality.

Results We found that severe septic patients showed lower CIV activity/
protein quantity than controls at day 1 (P <0.001), day 4 (P <0.001)
and day 8 (P <0.001) of severe sepsis diagnosis. Survivor severe septic
patients (n = 130) showed lower CIV activity/protein quantity than
controls at day 1 (P <0.001), day 4 (P <0.001) and day 8 (P <0.001) of
severe sepsis diagnosis. In addition, nonsurvivor severe septic patients
(n = 68) showed lower CIV activity/protein quantity than controls at
day 1 (P <0.001), day 4 (P <0.001) and day 8 (P <0.001) of severe sepsis
diagnosis. Besides, nonsurvivor severe septic patients showed lower
CIV activity/protein quantity than survivor ones at day 1 (P <0.001), day
4 (P <0.001) and day 8 (P <0.001) of severe sepsis diagnosis.
Conclusion The major finding of our work, that represents the largest
series of severe septic patients with data on OXPHOS function, was that
survivor and nonsurvivor severe septic patients showed lower platelet
CIV activity than healthy controls during the first week of severe sepsis
diagnosis.
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Introduction The role of genetic variability in the susceptibility and
outcome of influenza virus infection (IVI) remains largely unknown. We
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have previously demonstrated that variants at SFTPA2 influence the
severity of HINTpdm infection. We have now studied genetic variants
at different genes, some of them previously associated with infections
by influenza and/or other viruses. The purpose of this study was to
analyze the role of genetic variants in the susceptibility and outcome
of IVI.

Methods In total, 136 white Spanish patients developed IVI (80.3%
of them by H1N1pdm virus). The general population group consisted
of 1,466 unrelated healthy volunteers. Patients and controls were
analyzed for different polymorphisms at 13 genes (FCGR2A, FCGR3A,
FCGR3B, IL1RN, IL6, LTA, TIRAP, TLR1, TLR2, TLR3, TLR4, CCR5, IGHG2).
IVl was detected in nasopharyngeal swabs using real-time PCR. The
Hardy-Weinberg equilibrium was analyzed by Haploview v. 4.2. The
comparisons of genotypes distribution based on susceptibility and
severity were performed using the chi-squared test or Fisher’s exact
test when needed. The relationship between severity in hospitalized
patients and genotypes was evaluated by binary logistic regression
models.

Results No associations were found between the different genetic
variants and susceptibility or severity of IVI. Variants at LTA, FCGR2A,
IGHG2, TLR3 and CCR5, previously associated with severity of IVI were
not replicated in our study.

Conclusion Our study does not suggest that polymorphisms at LTA,
FCGR2A, IGHG2, TLR3 and CCR5 genes are associated with susceptibility
or severity of IVI.
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Introduction Patients admitted to intensive care following surgery
for faecal peritonitis present particular challenges in terms of clinical
management and risk assessment that require close collaboration
between surgical and intensive care teams [1]. We aimed at establishing
whether dynamic assessment of trends in selected variables
may be associated with outcomes, and therefore inform medical
decision-making.

Methods We analysed trends in all 35 variables available for the first
week of ICU stay in 977 patients from 102 centres across 17 countries.
The primary study outcome was 6-month mortality. Secondary
outcomes were ICU, hospital and 28-day mortality. For each trend,
Cox proportional hazards (PH) regression analyses, adjusted for age
and gender, were performed for each endpoint. Trends found to be
significant in these analyses, after Bonferroni correction for multiple
testing, were entered into a multivariate Cox PH model, to determine
independent associations with mortality.

Results The trends over the first 7 days of ICU stay (primary analysis)
retained as independently associated with 6-month outcome were
worsening thrombocytopaenia (mortality HR = 1.02, 95% Cl = 1.01 to
1.03, P <0.001) and changes in renal function (total daily urine output
HR=1.02,95% Cl=1.01t0 1.03, P<0.001; renal SOFA subscore HR=0.87,
95% Cl=0.75100.99, P=0.047), highest recorded level of bilirubin (HR =
0.99,95% Cl=0.99 t0 0.99, P = 0.02) and GCS SOFA subscore (HR=0.81,
95% Cl = 0.68 to 0.98, P = 0.028). Changes in renal function (total daily
urine output and renal component of the SOFA score), GCS component
of the SOFA score, total SOFA and worsening thrombocytopaenia were
also independently associated with secondary outcomes. Dynamic
trends over the first 7 days of ICU stay in all other measured laboratory
variables, physiological parameters or radiological findings failed to be
retained as independently associated with outcome on multivariate
analyses. Furthermore, changes in respiratory support, renal
replacement therapy and inotropic and/or vasopressor requirements
appeared not to be independently associated with any of the primary
or secondary outcomes. Secondary post hoc analyses on trends over
the first 3 and 5 days corroborated these findings.
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Conclusion Only deterioration in renal function, thrombocytopaenia
and hyperbilirubinaemia over the first 7 days of ICU stay were
consistently associated with mortality at all endpoints.
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Introduction Platelets are now considered to be immune and inflam-
matory agents as well as key cells in coagulation, and as such have been
implicated in the pathophysiology of sepsis [1]. Thrombocytopenia is
associated with sepsis severity and poor prognosis, and hyperactivated
platelets probably contribute to microvascular thrombosis and organ
failure. In the present study, we evaluated platelet activation markers
as potential predictive markers of sepsis and of mortality among four
commonly encountered populations of patients admitted to ICUs.
Methods Ninety-nine non-infected ICU patients were prospectively
screened at day 1 (T1) and day 3 (T2) of admission after elective cardiac
surgery, trauma, acute neurologic dysfunction or prolonged ventilation
(>48 hours). A third sample was drawn when infection was diagnosed
(Tx). We evaluated platelet activation by measuring the expression of
P-selectin (CD62P) and fibrinogen binding on the cell surface before
and after stimulation with major platelet agonists (ADP, collagen,
and TRAP) through flow cytometry. Clinical scores were obtained at
admission.
Results Patients who developed sepsis (n = 18) presented with
significantly higher platelet fibrinogen binding at T1 compared with
patients who did not get infected (basal: P = 0.0014, upon stimulation:
P <0.0035). At T1, ROC AUC for association of basal fibrinogen binding
with the occurrence of sepsis was 0.79 (95% Cl: 0.68 to 0.89). Elevated
basal CD62P expression level was associated with increased 90-day
mortality (P = 0.042, ROC AUC = 0.78 (0.64 to 0.88)). Kaplan-Meier
survival curves illustrated that mortality was significantly higher after
stratification based on T1 basal CD62P level (cutoff MFI >31.56, HR =
13.6, P = 8.23 x 10°). Multivariate logistic regression analysis using
clinical scores (SOFA, APACHE I, SAPS II, SAPS lll) indicated that addition
of CD62P level or of bound fibrinogen level significantly improved
prediction of mortality (odds ratio 1.078, P = 0.003) and sepsis (odds
ratio 1.033, P = 0.0012), respectively.
Conclusion Predisposition to severe infection in selected critically ill
medico-surgical adults can be identified on day 1 of admission based
on circulating basally activated platelets. Levels of activated platelets
may add incremental prognostic information to clinical scoring.
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Introduction Sepsis is a life-threatening condition, during which
triggering of inflammatory and coagulation cascades, together
with endothelial damage, invariably leads to activation of platelets.
Although platelets are essential components of primary hemostasis,
uncontrolled platelet activation during sepsis may contribute to
organ failure. The aim of this study was to investigate whether chronic
antiplatelet therapy impacts on the presentation and outcome of, and
the host response to, sepsis.
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Methods We performed a prospective observational study in patients
admitted with sepsis to the mixed ICUs of two hospitals in the
Netherlands between January 2011 and July 2013. Cox proportional
hazards regression was used to estimate the effect of antiplatelet
therapy on mortality. To account for indication bias, a propensity
score was constructed, and used to match antiplatelet therapy users
to nonusers. Plasma biomarker levels, providing insight into hallmark
host responses to sepsis, including activation of endothelial cells and
the cytokine network, were determined during the first 4 days after ICU
admission.

Results Of 1,070 sepsis patients, 297 (27.8%) were on antiplatelet
therapy, including acetylsalicylic acid, clopidogrel and dipyridamole,
prior to ICU admission. Antiplatelet users and nonusers differed
significantly with regard to several baseline characteristics, such as
age, gender and cardiovascular disease. Antiplatelet therapy was
not related to sepsis severity at presentation, the primary source of
infection, causative pathogens, the development of organ failure or
shock during ICU stay, or mortality up to 90 days after admission, in
either the unmatched or propensity-matched analyses. Antiplatelet
therapy did also not modify plasma concentrations of biomarkers.
Conclusion Pre-existing antiplatelet therapy does not influence clinical
disease severity at presentation, nor the host response or outcome
following sepsis.

Acknowledgement This research was performed within the framework
of CTMM, the Center for Translational Molecular Medicine (http://www.
ctmm.nl), project MARS (grant 041-201).
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Introduction Programmed death-1 (PD-1) has been reported to be an
immunoinhibitory receptor expressed by chronically stimulated T cells
after T-cell activation. The present study was designed to evaluate the
relationship between perioperative PD-1 expression on CD4* T cells
and the incidence of postoperative infectious complications in patients
undergoing gastroenterological surgery.

Methods This was a prospective observational study. The subjects of
this study included 101 patients with gastroenterological disease who
underwent elective abdominal surgery via laparotomy at the National
Defense Medical College Hospital. Blood samples were taken on the
preoperative day (Pre) and the first postoperative day (POD1). We
calculated CD4* T-cell count and PD-1 expression on CD4*T cells by flow
cytometer. The occurrence of postoperative infectious complications
was defined according to a combination of clinical findings and the
results of laboratory and other tests. The postoperative infectious
complications in this study included incisional surgical site infections
(SSls), organ/space SSls, enterocolitis, urinary tract infections, and
pneumonia. Incisional and organ/space SSls were diagnosed according
to the definitions stated in the guidelines issued by the Center for
Disease Control and Prevention.

Results Postoperative infectious complications occurred in 30 of the
101 patients. CD4* T-cell count was significantly lower in the patients
who developed postoperative infectious complications at POD1
compared with those from the patients who did not. In addition, PD-1
expression on CD4* T cells was significantly higher at Pre or POD1 in
patients who developed postoperative infectious complications.
Those results were similar for the incidence of organ/space surgical
site infection. Preoperative PD-1 expression on CD4*T cells tended to
be higher in males than in females. We found there was a significant
negative correlation between preoperative PD-1 expression on CD4* T
cells and CD4* T-cell count.

Conclusion Perioperative CD4*T-cell count or PD-1 expression on CD4*
T cells could be an early predictive marker for the development of
postoperative infectious complications.
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Introduction Ischemia and mitochondrial dysfunction have been
implicated in critical illness. The potential of MD to diagnose and
separate ischemia and mitochondrial dysfunction in ICU patients
remains currently unknown.

Methods A retrospective, observational study of 203 mechanically
ventilated patients studied over a 6-year period with MD including
medical, surgical and trauma patients. Sepsis stages: SIRS (n = 24),
severe sepsis (n = 46) and septic shock (n = 133). Median age 67 years
(range: 17 to 92 years). Mortality was 53%. All subjects had a MD
catheter placed in femoral adipose tissue upon admission to the
ICU. Interstitial fluid samples were collected six times per day, for 3
consecutive days, and were analyzed for glucose, lactate, pyruvate,
and glycerol levels. The lactate to pyruvate (LP) ratio was calculated.
Blood lactate was measured. Ischemia was defined as LP ratio >30 and
pyruvate level <70 mmol, while mitochondrial dysfunction was defined
as LP ratio >30 and pyruvate >70 mmol.

Results Analysis during the course of the 3-day period revealed three
distinct patterns: no ischemia/mitochondrial dysfunction (n = 150 or
74%), ischemia (n = 27 or 13%) and mitochondrial dysfunction (n = 26
or 13%). On day 1, median blood lactate was higher in mitochondrial
dysfunction (2.2 mmol/l) compared with both ischemia (1.3 mmol/I)
and with no ischemia/mitochondrial dysfunction (1.3 mmol/l)
(P =0.004). Again on day 1, median interstitial fluid lactate was higher
in mitochondrial dysfunction (8.4 mmol/l), in comparison with ischemia
(1.4 mmol/l) and with the group without ischemia/mitochondrial
dysfunction (2.5 mmol/l) (P <0.001). Similar results were obtained with
interstitial fluid glycerol levels (P = 0.009). Median LP ratio was higherin
ischemia (LP = 36), and mitochondrial dysfunction (LP = 33) compared
with those without ischemia/mitochondrial dysfunction (LP = 17)
(P <0.001). Median interstitial fluid glucose was lower in ischemia
(2 mmol/l) compared with both mitochondrial dysfunction (4 mmol/l)
and with no ischemia/mitochondrial dysfunction (5 mmol/I) (P <0.001).
ICU mortality was 77% in mitochondrial dysfunction, 52% in ischemia
and 49% in the group without ischemia/mitochondrial dysfunction
(P=0.033).

Conclusion Bedside subcutaneous adipose tissue MD is possible
to diagnose and separate ischemia and mitochondrial dysfunction
in general ICU patients. These two conditions are not so common;
however, mitochondrial dysfunction seems to be associated with
higher mortality rates.
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Introduction Pyruvate dehydrogenase (PDH) is a key component of
aerobic metabolism. Multiple rodent studies have shown that PDH
levels are low in sepsis. This leads to a shift to anaerobic metabolism,
resulting in increased lactic acid. Alteration in PDH levels during sepsis,
however, has never been studied in humans. The aim of this study was
to identify whether PDH levels (activity and quantity) were altered in
humans in sepsis.

Methods We conducted a case-control study at a single urban
tertiary care center. We compared PDH levels between sepsis and
healthy control subjects by measuring PDH levels in peripheral blood
mononuclear cells via a novel assay. We measured PDH levels in control
subjects at baseline and in sepsis subjects at 0, 24, 48 and 72 hours.
Results There were 39 sepsis (age 67 + 14 years, M £ SD) and 19 control
(age 50 £ 12 years) subjects of similar gender (56% and 63% female,
respectively) and race (79% and 68% Caucasian, respectively). PDH
levels in the sepsis group were significantly lower than the control
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group at all time points (Figures 1 and 2). After controlling for age,
gender, race, and assay plate via multivariable linear regression, the
effect of treatment group remained significant. We were unable to
control for comorbid illness, which was exclusively concentrated in the
sepsis group.

Conclusion PDH levels are significantly lowered in humans during
sepsis when compared with healthy controls, even when controlling
for age, race and gender. Further research is needed to determine
whether this finding persists after adjustment for comorbid disease,
and whether lower PDH levels are associated with clinical outcomes.
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Introduction C1 inhibitor (C1INH), belonging to the superfamily of
serine protease inhibitors, regulates not only complement system,
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but also the plasma kallikrein—kinin system, fibrinolytic system and
coagulation system. The biologic activities of C1INH can be divided
into the regulation of vascular permeability and anti-inflammatory
functions. In recent years, hereditary angioedema (HAE), caused
by an inherited deficiency of C1INH, has been focused. During HAE
attacks, vascular permeability was markedly increased, which leads
to angioedema. In sepsis, significant endothelial hyperpermeability
is similarly observed systemically, but the role of C1INH has not been
clarified in the pathogenesis. The serial change of C1INH in patients
with sepsis is not clear. The objective of this study was to clarify the
serial change in C1INH in patients with sepsis and evaluate the impact
of C1INH on their clinical course.

Methods We serially examined CTINH activity values (normal range 70
to 130%) and quantitative values (normal range 160 to 330 pg/ml) in
patients with sepsis during the period between December 2012 and
February 2013.We also analyzed their clinical course: prognosis, volume
of infusion, body weight, urine volume, catecholamine administration,
and steroid administration.

Results The serial change of C1INH was evaluated in five patients with
sepsis (three male and two female; four survivors and one nonsurvivor;
mean age, 68 £ 11 years). In the nonsurvivor, C1INH activity on
admission value was 97.2% (normal range), and quantitative value
was 133.1 pg/ml (below normal). In the patient with severe sepsis
requiring fluid resuscitation, catecholamine and steroid administration
to maintain hemodynamics, C1INH activity value on admission was
94.4% (normal range), and quantitative value was 126.7 pg/ml (below
normal range). His general condition was improved on day 6, and
C1INH activity value and quantitative value increased (139.9%; above
normal range, 250.1 pg/ml; normal range). In the other three patients
with sepsis not requiring steroid administration, C1INH activity value
on admission was 130.6 + 8.7% (above normal range), and quantitative
value was 215 + 26.5 pg/ml (normal range).

Conclusion In the nonsurvivor or the severe patient with sepsis
requiring steroid administration, the enhancement of C1INH activity
was not observed, and the C1INH quantitative values were low. Further
evaluation of the serial change of C1INH and the validity of C1INH
replacement therapy in patients with septic shock may lead to a new
strategy for management in sepsis.
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Introduction Sepsis is characterized by a strong systemic inflammatory
reaction. The pathogenesis is driven by alterations in the immune
system and is associated with high neutrophil counts related to a
specific delay in apoptosis [1]. The apolipoproteins L (ApoLs) family
comprises six members in humans (ApoL1 to ApoL6). In light of their
deregulated expression in several pathologies, they are likely to be
important molecular players of programmed cell death [2]. We analyzed
ApolL expression in cohorts of septic and nonseptic ICU patients and
healthy volunteers in order to test whether ApoLs could be involved in
the neutrophil apoptotic program.

Methods By means of magnetic cell sorting, peripheral neutrophils
were purified from 20 healthy volunteers and 40 ICU patients with (n =
20) or without sepsis (n = 20). ApoL expression was analyzed at the
mRNA and protein levels by real-time PCR and western blot analysis
respectively. Apoptosis of purified neutrophils was assessed using
flow cytometry following 4 and 24 hours of in vitro incubation. We
monitored the expression of C-reactive protein (CRP), an inflammatory
marker, and its correlation with ApoL expression in PMNs was studied
by linear regression analysis.

Results Our results showed a significant downregulation in mRNA
expression of ApoL1 (P <0.0001), ApoL2 (P =0.0009), ApoL3 (P <0.0001)
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and ApoL6 (P=0.0003) in purified PMNs from ICU patients as compared
with the healthy individuals. This downregulation was also validated at
the protein level for ApoL1and ApolL2, whereas ApoL 6 was upregulated
in septic patients. We could not detect ApoL3 protein in any of the
cohorts. This was accompanied by a significant delay in PMN apoptosis
in septic patients as compared with healthy volunteers (P <0.05) at 4
and 24 hours. We also showed a strong negative correlation in the three
mixed groups between CRP and ApoL1 (R=-0.607), ApoL2 (R=-0.651),
ApolL3 (R=-0.578) and ApoL6 (R =-0.506).

Conclusion The altered apoptotic fate of neutrophils in sepsis was
correlated with the modification of the expression profile of ApoLs, a
family of proteins thought to be involved in the apoptotic process. The
role of these proteins in the sepsis-associated phenotype of neutrophils
remains to be further elucidated.
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Introduction The primary aim of this study was to determine the
differences in ex vivo generation of neutrophil extracellular traps (NETs)
by neutrophils from septic and nonseptic patients. We further sought
to examine plasma levels of cell-free DNA (cf-DNA) and histones to
assess in vivo NET formation.

Methods We isolated neutrophils from consecutive patients with sepsis
(n = 17) and without sepsis (n = 18) admitted to the ICU. Neutrophils
were activated by incubation with phorbol myristate acetate to induce
release of NETs and NET formation was assessed by measuring the
extracellular DNA level. Immunolabeling and fluorescence imaging
were also performed. Extracellular killing of bacteria by NETs was
studied by co-culture of Escherichia coli and neutrophils in the presence
of the phagocytosis inhibitor cytochalasin D. To assess in vivo NET
formation, plasma levels of cf-DNA and histones were measured.
Results The condition of the nonseptic patients was significantly less
severe than that of the septic patients. The SOFA score of septic patients
and the nonseptic patients was 6 (3 to 18) and 2.5 (1 to 8), respectively
(median (IQR), P = 0.02). The overall mortality rate was 29%. After
stimulation with PMA, neutrophils isolated from septic patients released
4.08 + 1.02% of their total DNA, whereas neutrophils from nonseptic
patients released 29.06 + 2.94% (P <0.0001). Immunofluorescent
staining of released DNA, elastase, and myeloperoxidase also revealed
similar results. Neutrophils from nonseptic patients showed effective
extracellular killing of E. coli through NETs, whereas neutrophils from
septic patients did not (P <0.001). Plasma levels of cf-DNA and histones
were higher in septic patients than in nonseptic patients (P <0.001).
Conclusion The increase of the immature PMN count and immature/
total PMN ratio confirmed recruitment of immature neutrophils from
the bone marrow into the circulation. The ex vivo generation of NETs
is downregulated in neutrophils isolated from patients with sepsis.
However, it is unclear whether in vivo NET formation is also impaired
during sepsis, so further investigation is necessary.
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Introduction The inflammatory response of sepsis is developed in two
phases, an inflammatory phase (SIRS) and a phase more variable in
frequency and intensity (CARS): this balance has an important effect on
morbidity and mortality. Lymphopenia affects particularly T cells, and
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correlates inversely with outcome. The aim of the study was to identify
phenotypic and functional early markers of T cells and NK cells related
to prognosis in the septic patient population.

Methods We collected peripheral blood mononuclear cells from
47 patients with severe sepsis or septic shock at ICU admission
(TO) and from 50 healthy controls. On these subjects we evaluated
frequency and absolute numbers of CD4* and CD8* T cells and of NK
and B lymphocytes, the rates of regulatory CD4*CD25*Foxp3* T cells
(Tregs), the cytotoxic potential of CD4*, CD8* T cells and of NK cells
by evaluation of perforin (PER) and granzyme (GRA) expression and
production of effector cytokines (namely IL-2, IL-17, IL-4, TNFa, IFNy)
by CD4*, CD8* T cells and NK cells upon polyclonal stimulation. The
markers were compared in patients with different outcome.

Results Septic patients, compared with healthy donors, were
characterized by global lymphopenia; we found increased frequencies
of CD4*T cells producing IL-2 (P = 0.0000000003), increased percentage
of CD8 T cells producing IFNy (P = 0.03), and reduced proportion of
CD4* T cells (P = 0.00007) and NK cells (P = 0.002) producing IFNy. We
also noticed an increased frequency of CD8* T cells expressing PER
(P = 0.00000025) and GRA (P = 0.01); moreover, the proportion of NK
cells expressing GRA was also significantly increased (P = 0.000019).
To establish the prognostic value of these biological markers, we
compared the cytokine expression by lymphocytes in septic patients
that survived with those that died (D). We found that CD4* and CD8*
TNFa-producing T cells were significantly increased in D (P = 0.01
and P = 0.0001 respectively); similarly the percentage of CD8* T cells
producing IFNy was more elevated in D (P = 0.006). The same was
observed for IL-17 production by CD4* T cells (P = 0.03) in D. On the
contrary we observed a tendency to the reduction of circulating
CD4+CD25*foxp3 (Tregs) in D (P = 0.08).

Conclusion Septic patients are characterized by a peculiar
immunophenotype which includes global lymphopenia and a
specific pattern of cytokines. Some of the evaluated markers seem to
individuate those with worse outcome; in particular, this group showed
an inflammatory phenotype with a higher expression of IFNy, TNFa, IL-
17 and a tendency to a reduction of Tregs.

P38

Reduced responsiveness of blood leukocytes to lipopolysaccharide
does not predict nosocomial infections in critically ill patients

LA Van Vught, MA Wiewel, AJ Hoogendijk, BP Scicluna, H Belkasim, J Horn,
MJ Schultz, T Van der Poll

Academic Medical Center, Amsterdam, the Netherlands

Critical Care 2015, 19(Suppl 1):P38 (doi: 10.1186/cc14118)

Introduction Critically ill patients show signs of immune suppression,
which is considered to increase vulnerability to nosocomial infections.
Whole blood stimulation is a frequently used functional test forimmune
suppression. We here aimed to assess the association between whole
blood leukocyte responsiveness to lipopolysaccharide (LPS) and the
subsequent occurrence of nosocomial infections in critically ill patients
admitted to the ICU.

Methods All consecutive critically ill patients admitted to the ICU
between April 2012 and June 2013 with two or more systemic
inflammatory response syndrome criteria and an expected length
of ICU stay of more than 24 hours were enrolled. Age-matched and
gender-matched healthy individuals were included as controls. Blood
was drawn the first morning after ICU admission and stimulated ex vivo
with 100 ng/ml ultrapure LPS for 3 hours. Tumor necrosis factor (TNF)q,
interleukin (IL)-13 and IL-6 were measured in supernatants.

Results Seventy-three critically ill patients were included, 10 of whom
developed an ICU-acquired infection. Compared with healthy subjects,
whole blood leukocytes of patients were less responsive to ex vivo
stimulation with LPS, as reflected by strongly reduced TNFa, IL-1 and
IL-6 levels in culture supernatants. However, results were not different
between patients who did and those who did not develop an ICU-
acquired infection (Figure 1).

Conclusion The extent of reduced LPS responsiveness of blood
leukocytes in critically ill patients on the first day after ICU admission
does not relate to the subsequent development of ICU-acquired
infections.
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Figure 1 (abstract P38). Similarly reduced responsiveness of whole blood leukocytes to lipopolysaccharide.
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Introduction The endothelium is a complex organ influenced by
circulating mediators, adjacent cells, physico-chemical factors, and
shear stress. During systemic inflammation and sepsis, excessive and
sustained activation of the endothelium result in the loss of its anti-
coagulant and anti-adhesive characteristics as well as in a loss of
endothelial barrier function. We set up a cell-culture model to study
endothelial activation induced by lipopolysaccharide (LPS) or by
plasma from septic patients and studied the effect of adsorbent-based
mediator modulation on endothelial activation.

Methods Human whole blood was stimulated with LPS (100 ng/
ml) from Escherichia coli for 4 hours. The stimulated blood or plasma
from septic patients was treated in vitro with 10 vol% polystyrene—
divinylbenzene (PS-DVB)-based polymers (CG161, mean pore size 16
nm; CG300, mean pore size 30 nm) or left untreated. After adsorption,
the plasma was separated and diluted with cell culture medium. The
resulting conditioned medium was used to stimulate human umbilical
vein endothelial cells (HUVEC) for 16 hours. HUVEC activation was
assessed by the release of interleukin (IL)-1B, IL-6, IL-8, IL-10, and
tumor necrosis factor (TNF)a, plasminogen activator inhibitor-1 (PAI-
1), as well as the expression of intercellular adhesion molecule (ICAM)-
1 and E-selectin. HUVEC were cultured at a shear stress of 5 dyne/
cm? using the Ibidi perfusion system. Adhesion of monocytic THP-1
cells to HUVEC was studied after 4 hours of HUVEC stimulation with
conditioned media. THP-1 cells were perfused over HUVEC at 1 dyne/
cm? for 15 minutes, and adhering THP-1 were quantified over time.
Results The adsorbents CG161 and CG300 substantially decreased
levels of TNFaq, IL-13, IL-6, IL-8 and IL-10 in LPS-stimulated blood.
TNFa, a key stimulus for HUVEC, was reduced to 12% and 8% of the
initial concentration by CG161 and CG300, respectively. Stimulation
of HUVEC with the adsorbent-treated plasma resulted in significantly
diminished release of IL-6, IL-8, PAI-1 and decreased ICAM-1 and
E-selectin expression, indicating reduced HUVEC activation. THP-1
adhesion was substantially decreased when HUVEC were stimulated
with CG300-treated plasma as compared with untreated controls.
Conclusion The flow model allows to study the effect of cytokine
modulation on endothelial activation and to assess the interaction of
activated endothelial cells with blood cells. Modulation of inflammatory

mediators with porous polystyrene-based polymers attenuates
endothelial activation and reduces monocyte adhesion.
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Introduction Extracellular heat shock proteins (HSP) act as inducers
of interleukins (IL) and stimulants for immune cells during systemic
inflammatory response syndrome (SIRS). Little is known about the
alarming roles of extracellular HSP72 and HSP90a in the acute phase [1]
of sepsis (S) or severe sepsis (SS). We determined serum HSP90a, HSP72
and neutrophil CD64 expression, IL-6, IL-8, IL-10, and TNFa in children
with S or SS compared with SIRS (brain injury) or healthy children (H).
Methods Critically ill children with S (n = 16), SS (n = 15) or SIRS (n = 18)
and H (n = 21) were enrolled in the study. ELISA was used to evaluate
HSPs, chemiluminescence to measure ILs, and flow cytometry to
evaluate nCD64 expression (IRB approved).

Results Patients in both septic groups had elevated HSP90a (P <0.0001),
HSP72 (P <0.05), IL-6 (P <0.0001), IL-8 (P <0.02) and IL-10 (P <0.05)
levels compared with H, whereas SS had increased HSP72, IL6 and
TNFa compared with SIRS (P <0.05). SIRS patients presented increased
HSP90aq, IL-6 and IL-8 compared with H (P <0.05). Both HSPs were
dramatically increased among nonsurvivors. In a logistic regression
model, only HSP90a was independently associated with mortality
(P <0.0001). HSP90a related positively (P <0.001) to nCD64, IL-8, IL-10,
CRP, PRISM, PELOD, TISS, and LOS and negatively to HDL (P <0.001) and
LDL (P <0.02). HSP72 also related negatively to HDL (P <0.001).
Conclusion Extracellular HSP72 and HSP90a are alarmingly elevated
in critically ill children, especially in severe sepsis. HSP90a levels are
independently associated with mortality, related to CD64, IL-8, IL-10,
severity of illness, and outcome. Both HSPs are inversely related to the
low LDL/low HDL septic metabolic pattern [2].
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Introduction Heat shock proteins (HSPs) have intracellular cytoprotec-
tive actions, while they act extracellularly as inducers of cytokines and
stimulants for immune cells during stress. Their induction constitutes
a highly conserved cellular defense mechanism against all kinds of
stress. Our objective was to determine the intracellular as well as
extracellular levels of HSP72 and HSP90a in patients with severe sepsis
(SS) or systemic inflammatory response syndrome (SIRS) admitted to a
general ICU, compared with those of healthy individuals; to correlate
their expression with severity of illness.

Methods Eighty-two consecutively admitted patients in the ICU (35
SIRS, 47 SS) as well as 35 healthy controls (H) were finally enrolled in the
study. Patients’ demographic characteristics, laboratory examinations
and Acute Physiology and Chronic Health Evaluation (APACHE II) score
were recorded on admission. HSP levels were determined intracellularly
using four-color flow cytometry. Mean fluorescence intensity (MFI)
values for each HSP were measured and analyzed. Extracellular levels
of HSPs were determined via ELISA.

Results HSP expression differed significantly between groups
(Kruskal-Wallis), both intracellularly (HSP72 lower in SS, P <0.001),
and extracellularly (higher levels of HSP90a (P <0.001) and HSP72
(P = 0.003) in SS). HSP72 and HSP90a intracellular expression was
inversely correlated to severity of illness, as expressed by APACHE II
score (Spearman’s, P = 0.003 and P = 0.025 respectively). Intracellular
HSP72 was correlated to mortality when confounding factors were
excluded from the analysis (logistic regression, P = 0.05). Extracellular
HSP90a levels correlated with prolonged PT (P = 0.021) and INR
(P=0.008). Finally, in the SIRS group, intracellular levels of HSP90a were
higher in nonsurvivors (P <0.001).

Conclusion SS is characterized by high levels of extracellular HSPs.
Intracellular HSP72 is highly expressed during the acute phase of
stress in SIRS, while being downregulated in SS. HSP72 and HSP90a
intracellular expression and extracellular level variations correlate with
severity of illness and mortality.
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Introduction CD14/HLADR is an index of immune suppression. Heat
shock proteins (hsp) regulate cell response to oxidative stress. We
evaluated the relationship of CD14/HLADR and hsp70/90 in patients
with SIRS and severe sepsis versus healthy volunteers.

Methods We evaluated 31 patients with SIRS or severe sepsis against
a group of sex-matched healthy volunteers. Demographic data were
obtained for all patients. APACHE score was calculated upon admission.
Blood samples were collected upon diagnosis of SIRS or severe sepsis.

S15

To evaluate the %HLA-DR expression on monocytes, the fresh whole
blood was stained with anti-CD14-FITC, anti-HLA-DR-PE and CD45-
PC5 while staining with anti-CD33-PE, anti-CD45-PC7, anti-hsp70-FITC
and anti-hsp90-PE allowed evaluation of the MFI expression of hsps
on CD33* monocytes. Cells were then analyzed using flow cytometry.
ANOVA with post hoc tests was used to compare CD14/HLADR cell
counts and hsp70 and hsp90 levels among the three groups.

Results Nineteen controls, six SIRS patients and 25 severe sepsis
patients were studied. The percent expression of HLADR on CD14*
monocytes was significantly different between the three groups
showing progressive decrease from controls (mean 90.5 + 3.8%) to
SIRS (mean 61.2 + 5.9%) to severe sepsis (mean 39.2 + 5.5%) patients
(controls vs. severe sepsis, P <0.001; controls vs. SIRS, P = 0.006; SIRS
vs. severe sepsis, P = 0.03). hsp70 and hsp90 MFI were significantly
different between controls (mean 49.5 + 4.9 and 33.5 + 3.4 respectively),
SIRS (mean 69.9 + 16.5 and 46.5 + 5.7 respectively) and severe sepsis
patients (mean 33.3 + 4.5 and 21.7 + 2.7 respectively) (P <0.05 for
all comparisons). Notably, the hsp level rose from controls to SIRS
and fell from SIRS to severe sepsis patients. APACHE score increased
significantly (P = 0.023) in septic patients compared with SIRS.
Conclusion There were a significant difference in CD14/HLADR, a
marker of immune paralysis, between controls and patients with
SIRS or severe sepsis. hsp70 and hsp90 showed an initial stimulation
followed by exhaustion as sepsis progressed.
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Introduction Rethinking the host’s defense mechanisms during severe
infection has led to the use of flow cytometry (FCM) and to the current
concept of sepsis-induced immunosuppression. However, organ
dysfunctions that develop in the period preceding severe sepsis as a
consequence of surgery, trauma or burn might also trigger immune
reprogramming predisposing to overwhelming infection. Our aim was
to look for corr