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Cerebral autoregulation testing in a porcine model of intravenously
administrated E. coli induced fulminant sepsis

L Molnar', M Berhes', L Papp', N Nemeth?, B Fulesdi'

'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.

P2

New real-time bowel sound analysis may predict disease severity in
septic patients

J Goto', K Matsuda', N Harii', T Moriguchi’, M Yanagisawa', D Harada',

H Sugawara', O Sakata?

'University of Yamanashi School of Medicine, Chuo, Japan, ?University of
Yamanashi, Kofe, Japan

Critical Care 2015, 19(Suppl 1):P2 (doi: 10.1186/cc14082)

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.

P3

Usefulness of sepsis screening tools and education in recognising
the burden of sepsis on hospital wards

EJ Galtrey, C Moss, H Cahill

Guy's and St Thomas' Hospitals NHS Foundation Trust, London, UK

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.

References

1. Dellinger R, et al. Crit Care Med. 2013;41:580-637.
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Continuous versus intermittent temperature measurement in the
detection of fever in critically ill patients

A Heyneman, V Bosschem, N Mauws, D Van Der Jeught, E Hoste,
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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.

S2
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Audit of strategies to improve sepsis management in emergency
departments

CE Thakker!, P Crook’, B Davies', L Mawer', T Tomouk’, E Williams', C Gray?,
KTurner?

"University of Cambridge, UK; ?Ipswich Hospital, lpswich, UK

Critical Care 2015, 19(Suppl 1):P5 (doi: 10.1186/cc14085)

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

1. Daniels et al. Emerg Med J. 2011;28:507-12.

2. Kumar et al. Crit Care Med. 2006;34:1589-96.
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Systemic symptoms as markers for severity in sepsis
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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.

P8

Clinical scores and blood biomarkers for prediction of bacteremia in
emergency department patients: Bacteremia Assessment in Clinical
Triage (BACT) study

S Laukemann', N Kasper', N Kasper', A Kutz', S Felder', S Haubitz?,

B Mdller!, P Schuetz'

'Kantonsspital Aarau, Switzerland; ?University Hospital, Bern, Switzerland
Critical Care 2015, 19(Suppl 1):P8 (doi: 10.1186/cc14088)

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 =24 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/l 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
1. Shapiro NI, Wolfe RE, Wright SB, Moore R, Bates DW. Who needs a blood
culture? A prospectively derived and validated prediction rule. J Emerg Med.
2008;35:255-64.
2. Mdller F, Christ-Crain M, Bregenzer T, Krause M, Zimmerli W, Mueller B, et al.
Procalcitonin levels predict bacteremia in patients with community-acquired
pneumonia: a prospective cohort trial. Chest. 2010;138:121-9.
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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
lll, 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).

Curva ROC
L,
= = CURB-65
PSI
APACHE-II
—SPAPS-3

0.8 Linea de referencia

0.6

Susceptibilidad

o d/

T T
0.0 02 04 0.6 0.8 1.0
1 - Especificidad

Figure 1 (abstract P9).

Conclusion The four analyzed scores presented good calibration,
but discrimination seems better in SAPS lIl. 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.

P10

Predisposing factors for deep sternal wound infection after cardiac
surgery

F Ampatzidou, M Sileli, A Madesis, K Antoniou, A Baddur, G Kechagioglou,
T Asteri, G Drossos

General Hospital G. Papanikolaou Thessaloniki, Greece

Critical Care 2015, 19(Suppl 1):P10 (doi: 10.1186/cc14090)

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.

References

1. Hoenig M, et al. Procalcitonin fails to predict bacteremia in SIRS patients: a
cohort study. Int J Clin Pract. 2014;68:1278-81.

2. Hoeboer SH, et al. Old and new biomarkers for predicting high and low risk
microbial infection in critically ill patients with new onset fever: a case for
procalcitonin. J Infect. 2012;64:484-93.

P12

Pre-exposure to mechanical ventilation and endotoxin influence
bacterial growth and immune response during experimental
ventilator-associated pneumonia

J Sperber’, A Nyberg', M Lipcsey?, A Larsson?, J Sjolin?, M Castegren?
'Centre for Clinical Research Sérmland, Uppsala University, Uppsala, Sweden;
“Uppsala University, Uppsala, Sweden

Critical Care 2015, 19(Suppl 1):P12 (doi: 10.1186/cc14092)

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.

P13

Percutaneous drainage for patients with cervical necrotizing
fasciitis with novel CT classification based on extension of fluid
collection along the deep cervical space

T Kiguchi, S Fujimi
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Critical Care 2015, 19(Suppl 1):P13 (doi: 10.1186/cc14093)

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: 17.8 10 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
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Critical Care 2015, 19(Suppl 1):P14 (doi: 10.1186/cc14094)

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.
References
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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
1. Levy MM, etal. 2001 SCCM/ESICM/ACCP/ATS/SIS. International Sepsis
Definitions Conference. Crit Care Med. 2003;31:1250-6.
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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.

P22

Disparities in acute sepsis care: a systematic review
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Introduction Disparities in the incidence and outcomes of sepsis have
been documented in observational studies but little is known about



Critical Care 2015, Volume 19 Suppl 1
http://ccforum.com/supplements/19/S1

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.

P25

Fatty acid composition of erythrocytes in multiple organ
dysfunction syndrome

A Osipenko', A Marochkov?

'A. Kuleshov Mogilev State University, Mogilev, Belarus, ?Mogilev Regional
Hospital, Mogilev, Belarus

Critical Care 2015, 19(Suppl 1):P25 (doi: 10.1186/cc14105)

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=0.75t00.99, P=0.047), highest recorded level of bilirubin (HR=
0.99,95% Cl=0.99 to 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.

P35

Expression of apolipoproteins L in neutrophils during sepsis

[ AkI', C Lelubre', M Piagnerelli', P Biston', P Uzureau', H Fayyad Kazan?,

B Badran®, M Ezzedine?, K Zouaoui Boudjeltia’, L Vanhamme*

'CHU de Charleroi-Hopital Andre Vesale, Montigny-Le-Tilleul, Belgium; ?Institut
Jules Bordet, Université Libre de Bruxelles, Belgium, *Doctoral School of
Sciences and Technology, Platform of Research and Environmental Sciences,
Beirut, Lebanon; *Institute of Medicine and Molecular Biology IBMM, Charleroi,
Belgium

Critical Care 2015, 19(Suppl 1):P35 (doi: 10.1186/cc14115)

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.
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Reduced responsiveness of blood leukocytes to lipopolysaccharide
does not predict nosocomial infections in critically ill patients
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Academic Medical Center, Amsterdam, the Netherlands
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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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Alarming levels of heat shock proteins 72 and 90a in critically ill
children
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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.
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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 correlation of specific phenotypes among four commonly
encountered populations of patients and the later occurrence of severe
sepsis and septic shock.

Methods In total, 114 non-infected patients were prospectively
screened via FCM on days 1 (T1) and 3 (T2) of elective cardiac
surgery, trauma, acute neurologic dysfunction and prolonged
ventilation (>48 hours). A third sample was drawn when infection was
diagnosed (Tx) and 7 days later (Tx + 7). Exclusion criteria included
use of immunosuppressive agent(s). The broad panel of cell-specific
antibodies focused on B, T lymphocytes (Tregs, Th17, NKT), NK cells,
monocytes and neutrophils. Plasmatic levels of IL-2/IL-6/IL-7/TNFa/
IFNy were also determined.

Results Ninety-nine patients were included in the final analysis.
Eighteen patients developed severe sepsis or septic shock. They
presented with significantly higher levels of intermediate (CD14*/16%)
and CD62L~ monocytes and lower IL-2 levels at T1 compared with
patients who did not get septic. ROC AUC for association of these
parameters with the occurrence of sepsis were 0.78 (95% Cl: 0.63
to 0.91), 0.72 (0.62 to 0.82) and 0.73 (0.65 to 0.82), respectively. High
counts of these monocytic cells were also associated with increased 90-
day mortality (P <0.01, ROC AUC = 0.87 (0.77 to 0.95), 0.79 (0.66 to 0.9)).
Kaplan-Meier survival curves showed significantly higher mortality
after stratification based on these cell counts atT1 (CD14**CD16": cutoff
>236.8 cells/pl, HR = 23.6 (P = 1.24 x 107%); CD62L": cutoff >95.4 cells/pl,
HR =6.67 (P =7.6 x 107%)). Multivariate logistic regression analysis using
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clinical scores indicated that addition of IL-2 levels at T1 significantly
improved prediction of sepsis (OR = 0.834, P = 0.02).

Conclusion Predisposition to sepsis in selected critically ill medico-
surgical adults can be identified on day 1 of admission based on high
counts of circulating intermediate and CD62L~ monocytes and low
levels of IL-2 (the latter provide incremental prognostic information).
High counts of these specific monocytes correlate with higher 90-day
mortality.
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Introduction Sepsis is followed by profound, yet poorly characterized,
innate immune system suppression. While low monocyte HLA-DR
expression is observed in septic patients, its clinical significance has not
been established [1]./Invitro, repeated LPS stimulation induces a tolerant
or M2 macrophage phenotype, characterized by decreased cytokine
production [2], which could contribute to sepsis immunosuppression.
The present study examines macrophage phenotype in a mouse model
and in patients with sepsis immunosuppression.

Methods Sepsis was induced in C57BI6 mice by cecal ligation and
puncture (CLP) followed by intratracheal instillation of Pseudomonas
aeruginosa. Bronchoalveolar lavage fluid (BALF), cells and serum,
collected 12 hours after lung infection, were analyzed for bacterial load,
cytokine levels and the classical M1 marker, iINOS. Peripheral blood
monocytes isolated from septic adult patients admitted to the ICU on
the 1st and 7th day after admission were analyzed by flow cytometry
for the expression of HLA-DR and CD86 (co-stimulatory molecule and
M1 marker), and for the M2 markers, CD163 and CD206. Additional
blood samples from patients and healthy volunteers were exposed ex
vivo to LPS prior to isolation and analysis of monocyte markers.
Results CLP-induced sepsis resulted in immunosuppression in mice,
indicated by higher BALF bacterial load after infection in CLP than
in sham-operated mice, and more severe injury on histology. Serum
cytokines TNF and MIP2 were greater in CLP than in sham-operated
mice. Although recruitment of CD11c* alveolar macrophages post
infection was threefold greater in CLP than in sham-operated mice,
those macrophages expressed 40% lower levels of iNOS. Evidence of
sepsis immunosuppression was present in most patients on the 7th
day after ICU admission. Low expression of CD86 and/or HLA-DR was
observed in 71% of patients, and increased expression of M2 markers
in 15% of patients. Upon LPS stimulation the normal decrease in M2
markers was absent in all patients on day 1, and partially restored in
50% of patients on day 7.

Conclusion Sepsis is associated with decreased monocyte expression
of M1 markers and increased expression of M2 markers in septic mice
and critically ill patients. Therefore, in addition to decreased HLA-DR
expression, M2 macrophage polarization appears to be a component
of sepsis-induced monocyte dysfunction, and should be considered for
immune monitoring and targeted intervention.
Acknowledgement  Supported by  GSRT
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Introduction Decreased monocyte surface HLA-DR (mHLA-DR)
measured by flow cytometry (FCM) is an independent marker of
immunosuppression in sepsis. In a previous report we demonstrated
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that septic patients display a strong correlation between mHLA-DR
and mRNA-levels of HLA-DRA in whole blood [1]. mRNA-based HLA-
DR monitoring by PCR would improve the clinical usage and facilitate
conduction of multicentre studies. The primary focus in this study
was to evaluate the correlation between mHLA-DR and HLA-DRA
at different time points during sepsis. In addition, we assessed the
dynamic expression of both mHLA-DR and HLA-DRA, in relation to
sepsis severity.

Methods Study patients (n = 54) were included at day 1 to 2 after
hospital admission if blood cultures turned positive. Repeated
sampling at days 1 to 2, 3, 7, 14 and 28 was performed. mHLA-DR was
monitored by FCM and HLA-DRA by quantitative RT-PCR. Mixed models
for longitudinal data were used after logarithmic transformation to
calculate the interactional effects of time and severity on HLA-DR
expression.
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Figure 1 (abstract P45). Box plots of mHLA-DR, measured by flow
cytometry.
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Figure 2 (abstract P45). Box plots of HLA-DRA, measured by qRT-PCR.
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Results Correlation between mHLA-DR(FCM) and HLA-DRA(PCR) at day
1to 2 (R=0.78) and day 14 (R = 0.27). Both HLA-DR markers increased
linearly on a log scale over time. The linear association was significantly
different between the severe (n = 16) and nonsevere septic patients
(n = 38) when measuring either mHLA-DR(FCM) or HLA-DRA(PCR). By
pairwise comparison of means between the two severity groups, at
every time point, the differences between groups were shown to be
significant at days 1 to 2 and 3 when monitoring mHLA-DR(FCM) and at
days 1to 2, 3 and 7 for HLA-DRA(PCR) (Figures 1 and 2).

Conclusion The correlation between flow cytometry and PCR-based
HLA-DR monitoring is stronger in the early phase of sepsis. However, the
linear associations over time, in relation to sepsis severity, display similar
results for both HLA-DR markers. HLA-DRA(PCR) as a biomarker could be
an alternative approach in monitoring immune status in sepsis but needs
to be evaluated in relation to clinically relevant immunosuppression.
Reference
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Introduction The aim of the present study was to evaluate the
prognostic value of HLA-DR antigen expression in monocytes, in
patients with community-acquired infections presenting with fever, as
possible markers for the patients’ final outcome.

Methods A total of 81 patients (males = 46; females = 35) presenting
with fever >38°C to the emergency room (ER) of the Department of
Internal Medicine of the Patras University Hospital were enrolled in
the study during a period of 12 months. Sera for monocyte HLA-DR
expression were obtained from the patients on admission (day 1) and
on days 3, 7 or discharge/death. Results were expressed as percentages
of HLA-DR-positive monocytes, calculated by the coexpression of
CD14 and HLA-DR antigens in the total CD14* population. Additionally,
the patients were evaluated using the Simplified Acute Physiology
Score (SAPS-II), the Sequential Organ Failure Assessment (SOFA) and
the Mortality in Emergency Department Sepsis (MEDS) score on the
same days while all the indicated clinical, laboratory and imaging
procedures as required for fever’s differential diagnosis were followed.
A questionnaire regarding demographic characteristics, comorbidities,
medications used and patients’ survival was also completed. All
statistical analyses were performed using SPSS v.21.

Results Lower mean HLA-DR monocyte antigen expression percen-
tages were significantly correlated to lower Glasgow Scale scores
on all days of measurement. HLA-DR expression was significantly
negatively correlated to MEDS, SOFA and SAPS-ll scores whereas
patients who developed sepsis, severe sepsis, septic shock and MODS
had significantly lower HLA-DR values compared with the ones who
did not. HLA-DR expression on day 1 was lower in patients who would
develop SIRS and/or sepsis on days 3 and 7 (P <0.01). Additionally, HLA-
DR expression was significantly decreased in nonsurvivors (n = 33)
compared with survivors (n = 48), whereas lower HLA-DR expression
was correlated to longest duration of hospital stay at all time points
(P<0.01).

Conclusion Monocyte HLA-DR appears to be an early indicator for
survival and infection progression and therefore it can be used as a
predictive marker for the final outcome of patients presenting in ER
departments with fever.

P47

Eosinopenia as a marker of sepsis and mortality in critically ill patients
A Savitskiy, V Rudnov, V Bagin

City Clinical Hospital # 40, Yekaterinburg, Russia

Critical Care 2015, 19(Suppl 1):P47 (doi: 10.1186/cc14127)

Introduction The idea of using the eosinophil count (EC) as a diagnostic
marker for clarifying the nature of systemic inflammatory response
syndrome (SIRS) belongs to K Abidi, who showed that EC could be
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used as a diagnostic criterion of sepsis. There are no published data
to define the role of dynamic control of EC in the process of intensive
therapy as a prognostic marker and indicator of severity condition in
critically ill patients. The aim was to determine the informative value of
ECin the development of SIRS as a biomarker of sepsis and indicator of
the severity condition and prognosis of outcome in the pathological
process.

Methods A total of 143 patients were enrolled in this study who were
admitted to the ICU and had SIRS. All patients were divided into a septic
group - patients with community-acquired pneumonia, complicated
by sepsis —and two SIRS groups of noninfectious genesis — patients who
had an acute cerebrovascular accident (CVA) and an acute myocardial
infarction (AMI). The absolute EC was measured at admission and in the
dynamics on days 3 to 5 of stay.

Results The median ECwas 75 cells/mm?in septic patients on admission,
which was significantly lower than in patients with CVA (120 cells/mm?)
and AMI (130 cells/mm?). Comparison of EC in septic patients between
survivors and those who died showed significant differences (Table 1).
Receiver operating characteristic (ROC) analysis determined a value
less than 80 cells/mm? as the optimal diagnostic cutoff value with a
high level of confidence in the comparison of septic and noninfectious
groups. Area under the ROC curves was 0.94, sensitivity of 80.8%,
specificity of 95.6%, P <0.0001. There was a significant increase of EC in
survivors, while the EC did not change significantly among those who
died in the dynamics. ROC analysis determined the cutoff values of EC,
which indicated a high risk of an adverse outcome in septic patients
(Table 2).

Table 1 (abstract P47). Dynamics of eosinophil count depending on outcome
in groups

EC (cells/mm?) at EC (cells/mm?3) on the

admission 3rd to 5th days
Group Survivors Died Pvalue Survivors  Died P value
Sepsis 100 50 0.006 240 70 0.0004
CVA 120 115 0.74 150 90 0.001
AMI 145 120 0.60 195 120 0.017
Table 2 (abstract P47). Informational value of eosinophil count in
assessment of disease outcome
Cutoff (EC, Sensitivity Specificity

Day/group AUC cells/mm?) (%) (%) Pvalue
At admission

Sepsis 083 <220 100 61.5 0.0001

CVA 0.53 <150 783 375 0.743

AMI 0.56 <190 85.7 35.7 06136
On the 3rd to 5th days

Sepsis 091 <120 923 69.2 <0.0001

CVA 0.81 <140 913 68.8 <0.0001

AMI 0.75 <90 929 46.7 0.0052

Conclusion EC may be an additional diagnostic marker which
characterizes the nature of SIRS. Eosinopenia associated with prognosis
of outcome in critical conditions.
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Introduction The endotoxin activity (EA) assay is a useful test to risk
stratify critically ill patients and assess for Gram-negative (GN) infection.
However, the prevalence and significance of early high levels of EA in
patients with septic shock (SS) has yet to be elucidated.
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Figure 1 (abstract P48).

Methods We designed a prospective observational study including
adult patients with clinically diagnosed SS. EA was measured on
arterial blood by a chemiluminescent assay within the first 24 hours
from SS diagnosis. The finding of an EA value >0.6 was used as the
cutoff for test positivity, as described elsewhere. In addition, laboratory,
microbiological and clinical data were collected at inclusion. In-hospital
follow-up was also conducted.

Results A total of 107 consecutive patients were included. The overall
median EA was 0.56 (0.44 to 0.71), with 46/107 (43%) patients testing
positive for elevated EA (=0.6). GN species were identified in microbial
cultures as the infective etiology in 49/107 (46%) patients, of which
28 (57%) developed bacteremia. GN infections were associated with
higher levels of EA compared with other microbial causatives (0.61
(0.52 to 0.77) vs. 0.52 (0.38 to 0.64), P = 0.021). Patients with EA >0.6
showed significantly higher lactate levels (2 (1 to 3) vs. 3.8 (1.7 to
6.4), P = 0.01), Sequential Organ Failure Assessment (9 (6 to 12) vs. 10
(8 to 14), P = 0.04) and inotropic score (20 (5 to 50) vs. 50 (16 to 100),
P =0.003) at inclusion. See Figure 1.

Conclusion Elevated EA is a common finding in SS patients. In patients
developing SS from a GN infection, higher levels of endotoxin activity
could be measured within 24 hours. Furthermore, in our study, EA
>0.6 identified a subgroup of subjects at greater risk for worse clinical
outcomes. We therefore propose use of the EA assay for the early
identification and risk stratification of SS patients.
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Usefulness of endotoxin activity assay for early diagnosis of sepsis
S Sekine, H Imaizumi, K Masumoto, H Uchino

Tokyo Medical University, Tokyo, Japan

Critical Care 2015, 19(Suppl 1):P49 (doi: 10.1186/cc14129)

Introduction The purpose of this study was to evaluate the diagnostic
and prognostic value of the endotoxin activity assay (EAA) of sepsis in
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patients with systemic inflammatory response syndrome (SIRS) and
organ failure in ICU setting.

Methods In total, 76 patients with SIRS and organ failure or who were
suspected of sepsis during critical care were included. According
to the levels of EAA, all patients were classified into three groups
(group L, EAA <0.4; group M, EAA >0.4 or EAA <0.6; group H, EAA >0.6).
In order to evaluate the severity of illness, the Acute Physiology and
Chronic Health Evaluation Il (APACHE Il) score, Sequential Organ Failure
Assessment (SOFA) score and catecholamine (CA) index were recorded.
Blood samples were obtained to measure EAA levels, inflammatory
markers (procalcitonin, C-reactive protein and white blood cells),
serum lactate level as an indicator of tissue hypoxia, and for blood
culture. All patients were followed up for 6 months. APACHE Il score,
SOFA score, CA index, inflammatory markers, serum lactate levels and
blood culture results were examined for diagnosis of sepsis, severe
sepsis, septic shock and for prognosis of 30-day mortality. Each value
was also compared with EAA levels.

Results Patient age was 69 * 9.9 years (male: n = 48, female: n = 25).
The total number of samples was 106 (group L/group M/group H:
35/35/36). Twenty-seven specimens were obtained from nonseptic
patients and 83 specimens were obtained from septic patients.
APACHE Il score was highly correlated with SOFA score (P <0.05). In
group H, the APACHE Il score was significantly higher (22.2 + 0.8) than
that in group M (18.4 £ 0.87) (P = 0.01). The SOFA score in group H was
significantly higher (9.9 £ 0.5) than that in group M (7.5 £+ 0.6) and
group L (7.9 + 0.6) (P = 0.006). EAA levels were significantly increased
in septic patients (septic patients: 0.56 £0.03, nonseptic patients: 0.42
+0.05) (P = 0.011) and in the positive blood culture group (positive
group: 0.66 + 0.05, negative group: 0.48 £ 0.03) (P = 0.006). There was
no relationship between EAA levels and other inflammation markers or
30-day mortality.

Conclusion In patients with suspected sepsis and positive blood culture,
EAA levels were significantly increased and had strong correlation with
severity of disease. This result suggests that EAA indicates the state of
sepsis regardless of the possibility of infection in patients with SIRS
with organ failure.
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Biomarkers in sepsis: a systematic review
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Introduction Sepsis is a common reason for admission to ICUs
throughout the world. During the past two decades, the incidence
of sepsis in the USA has tripled and is now the 10th leading cause
of death. As sepsis continues to impact negatively on critically ill
patients, it is clear that early diagnosis and effective management
could improve patient morbidity and mortality. Numerous studies
have attempted to examine biomarkers and their ability to diagnose
and prognosticate septic patients. Despite multiple efforts, currently
there are no reliable markers that can effectively improve our clinical
effectiveness in diagnosing and managing septic patients. The purpose
of our systematic review was to evaluate the diagnostic and prognostic
value of various biomarkers used in septic patients.

Methods A systematic search of the literature was performed with
MEDLINE, EMBASE, and the Cochrane Central Register of Controlled
Trials databases using terminology selected for biomarkers (through
to and including November 2013). All articles involving neonates
and not in English were excluded. Inclusion was agreed on by two
independent reviewers of abstracts or full text. Assessment was based
on the biomarker’s ability to diagnose septic patients and its ability to
predict mortality.

Results Of 5,257 articles identified, all abstracts were screened, and
750 full-text articles were selected for review. These included primarily
randomized controlled trials, cohort studies and postmortem studies.
Of 49 biomarkers examined, 72% of the studies examined procalcitonin.
Comparing the serum of septic patients with that of controls, most
biomarkers were elevated in septic patients, even though only a few
had high sensitivity (>85%) and high specificity (>80%). It was often
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difficult to compare study group with control group as the control
group patients were usually not healthy controls.

Conclusion Overall the heterogeneity of studies, small sample size
and the lack of true healthy controls influenced the ability to use the
biomarker for prognostication of a septic patient. Furthermore, the lack
of healthy control raises the question of redefining selection criteria in
order to better study septic patients.
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Introduction The aim of this study was to investigate the laboratory
parameters as an indicator of sepsis. Sepsis is one of the most common
reasons of mortality and morbidity in the ICU [1]. Thus, it is important to
distinguish sepsis from nonsepsis SIRS. CRP and hemogram parameters
may be fast, easy and affordable alternatives in distinguishing sepsis
from nonsepsis SIRS. Eosinophil count (EoC), lymphocyte count (LymC)
and neutrophil-lymphocyte count ratio (NLCR) are used as sepsis
indicators [1,2].

Methods A total of 2,777 patients admitted to the ICU of two centers
between 2006 and 2013 were evaluated retrospectively. The patients
were diagnosed as SIRS(-), nonsepsis SIRS or sepsis at ICU admission
by the consensus of two doctors in accordance with 1992 sepsis
guidelines [3]. The patients who were under 18 years old, readmitted,
immunosuppressive, SIRS(-) and whose laboratory values and
outcomes were unknown were excluded. In total, 1,302 patients were
divided into two groups as the nonsepsis SIRS group and the sepsis
group. The patient’s age, gender, diagnoses (medical, elective and
urgent surgery), APACHE I, SOFA, CRP, WBC, neutrophil count (NeuC),
LymC, NLCR, EoC, platelet, mean platelet volume, length of ICU stay and
mortality were recorded by a third doctor. In the fully adjusted model,
WBC, CRP, LymC, NeuC, NLCR and EoC were entered into the model.
Results A total of 1,302 patients were categorized as nonsepsis SIRS
(816, 62.7%) and sepsis (486, 37.3%). In the sepsis group, age, APACHE
II, SOFA, mortality, length of ICU stay, CRP, NLCR and EoC were higher;
LymC was lower than in the nonsepsis SIRS group (P <0.001 for each).
Likelihood of sepsis (reference to nonsepsis SIRS) increased 2.62 (2.05
to 3.34), 2.02 (1.42 to 2.88) and 1.88 (1.36 to 2.60) times (OR (95% Cl))
by the values of CRP >4.4 mg/dl, LmyC <500/mm? and NLCR >15.7
respectively in mutually adjusted multivariate logistic regression
(P <0.001 for each).

Conclusion CRP, LymC and NLCR may distinguish sepsis from nonsepsis
SIRS. Thus, CRP and hemogram parameters may contribute to early
diagnosis of sepsis.
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Introduction Early diagnosis of systemic inflammation, a generalised
response to noxious stimuli, is fundamentally important for effective
and goal-directed therapy. Various inflammation biomarkers have
been used in clinical and experimental practice. However, a definitive
diagnostic tool for an early detection of systemic inflammation
remains to be identified. Acetylcholine (Ach) has been shown to play
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an important role in the inflammatory response. Serum cholinesterase
(butyrylcholinesterase (BChE)) is the major Ach hydrolyzing enzyme in
plasma. The role of this enzyme during inflammation has not yet been
fully understood. Here, we describe a correlation between the BChE
activity and the early systemic inflammatory response upon traumatic
injury.

Methods We measured BChE activity in patients with traumatic injury
admitted to the emergency room using a point-of-care-test (POCT)
system. In addition, we measured levels of routine inflammation
biomarkers during the initial treatment period. We used the Injury
Severity Score to assess the trauma severity. Data were statistically
analyzed using the Friedman test. Correlation analysis was performed
using Spearman’s rank correlation test. P <0.05 was considered
statistically significant.

Results Reduced BChE activity correlated with trauma severity and
the resulting systemic inflammation. Compared with serum levels of
routinely measured inflammatory biomarkers, changes in the BChE
activity were detected significantly earlier, suggesting that the BChE
activity might serve as an early indicator of systemic inflammation.
Conclusion Our results suggest that BChE activity, measured using a
POCT system, might play an important role in the early diagnosis of
trauma-induced systemic inflammation.
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Introduction The apoptotic process, in which cells are actively elimi-
nated by a programmed pathway, is increased in sepsis. Extrinsic and
intrinsic apoptotic death cell pathways activate caspase-3, which leads
to cell apoptosis. Cytokeratin 18 (CK-18), a protein present in most
epithelial and parenchymal cells, is cleaved by the action of caspases
and released into the blood as caspase-cleaved CK (CCCK)-18 during
apoptotic death. The novel objectives of this study were to determine
whether there are associations between serum caspase-3 levels, serum
CK-18 levels and mortality in septic patients.

Methods A prospective, multicenter, observational study in six Spanish
ICUs, including 216 patients with severe sepsis. We collected blood
samples at the severe sepsis diagnosis moment to determine serum
levels of caspase-3 (to assess the main executor of apoptosis) and CCCK-
18 (to assess the apoptosis level). The endpoint was 30-day mortality.
Results We found that nonsurvivor (n = 76) in comparison with survivor
(n = 140) septic patients showed higher serum levels of caspase-3 (0.41
ng/ml (0.14 to 0.52) vs. 0.11 ng/ml (0.10 to 0.25); P <0.001) and CCCK-
18 (448 (310 to 723) vs. 319 (236 to 445); P <0.001). Multiple logistic
regression showed that serum caspase-3 levels >0.25 ng/ml were
associated with mortality at 30 days (odds ratio = 6.51; 95% confidence
interval = 3.32 to 12.77; P <0.001), controlling for SOFA score and age.
Kaplan-Meier survival analysis showed a higher risk of death in septic
patients with serum caspase-3 levels >0.25 ng/ml than in patients with
lower levels (hazard ratio = 3.80; 95% Cl = 2.35 to 6.15; P <0.001). We
found a positive association between serum levels of caspase-3 and
CCCK-18 (p = 0.32; P <0.001).

Conclusion The novel findings of our study were that there is an
association between serum caspase-3 levels, serum CK-18 levels
and mortality in septic patients. There has been reported decreased
apoptosis and increased survival in septic rats with the administration
of caspase inhibitors; thus, it may be interesting to explore those
agents in septic patients.
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Introduction During sepsis a leading symptom is capillary leakage
caused by endothelial damage, followed by multiorgan dysfunction.
Sphingosine-1-phosphate (S1P) is a bioactive lipid with multiple
functions. Cellular reactions depend on the S1P concentration in the
blood and its binding to five specific G-protein coupled receptors.
S1P-regulated functions include: control of endothelial permeability;
lymphocyte migration across microvessels depending on an S1P
gradient; and control of vascular tone [1]. This clinical study will address
the question of whether S1P blood concentrations are associated with
sepsis severity.
Methods Following ethical approval we enrolled patients fulfilling the
ACCP/SCCM sepsis criteria into three groups (Group A: sepsis; Group
B: severe sepsis; Group C: septic shock). A group of 20 healthy donors
served as controls. Serum blood samples, laboratory data and clinical
parameters are presented for day 1. The primary outcome variable
was serum STP concentration (ug/l) quantified by mass spectrometry
(Agilent®). The SOFA score was used to describe disease severity.
Results We included 87 patients (32 Group A, 25 Group B, 30 Group
C). The serum concentration of STP (mean + SD) in the control group
was 484.6 + 152.6 pg/l and significantly higher compared with
Group A 239.4 + 61.3 pg/l, Group B 248.6 + 93.7 pg/lI and Group C
141.6 +46.3 pg/l. We observed a negative correlation between S1P and
SOFA score (Pearson r = -0.45, P <0.001, R? = 0.2). The median SOFA
score in our cohort was 6. We divided the cohort into two groups: SOFA
score <6; and SOFA score >6. We tested the sensitivity and specificity of
S1P to indicate disease severity by ROC analysis. In our cohort the area
under the curve (AUC) for STP was 0.77 (C1 0.670 to 0.870) and therefore
higher when compared with common markers of inflammation (PCT,
IL-6, CRP with AUC of 0.68 (0.560 to 0.796), 0.68 (0.554 to 0.786) and 0.67
(0.571 to 0.794), resp.).
Conclusion Our findings suggest that S1P is a novel marker for severity
of sepsis with severe sepsis and septic shock being associated with low
levels of S1P. Moreover, blood concentrations of S1P might play a key
role in sepsis pathophysiology.
Acknowledgements MSW and AN are equal contributors.
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Introduction Low awareness, late recognition and delayed treatment
of sepsis are still common. CD64 is a marker of the innate immune
response upregulated in sepsis. The primary goal of this prospective,
double-blind study was to compare the diagnostic accuracy of
neutrophil CD64 and other cellular markers, along with C-reactive
protein (CRP) and procalcitonin (PCT) levels, in early sepsis.

Methods Adult ICU patients, between 2012 and 2014 were eligible. The
eight-color flow cytometric biomarker panel included CD64, CD163,
HLA DR, CD15 and others. Diagnostic test results were compared with
infection as the reference standard and sepsis as the target condition,
using receiver operating characteristic curve analyses. Multivariable
logistic regression was used to assess the relationship of sets of markers
with the probability of sepsis, adjusting for other patient characteristics.
Results A total of 219 patients were enrolled, 120 with sepsis, 99 served
as controls. APACHE IV (median 70 vs. 57), SOFA (8 vs. 7), ICU (2 vs. 1)
and hospital length of stay (6 vs. 4) were higher in the sepsis group.
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Mortality was not different. After adjustment for APACHE 1V, CRP and
PCT, CD64 molecules/neutrophil measure remained a significant
predictor of sepsis (OR = 1.852 for one-unit increase on the log scale,
95% Cl=1.083 to 3.168, P = 0.02, AUC = 0.90). See Table 1.

Table 1 (abstract P55). Area under the curve (AUC) for individual biomarkers

Cutoff
for Sensitivity Specificity
Measure N AUC  sepsis (%) (%)
C-reactive protein (mg/l) 208 0.86 43 76.9 76.9
CD64 molecules/neutrophil 196 0.83 1,040.5 764 76.7
Procalcitonin (ng/ml) 216 082 0.74 731 732
%CD64* neutrophils 196 081 49.96 745 744

Conclusion Neutrophil CD64 expression is an accurate predictor of
early sepsis.
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Introduction Procalcitonin (PCT) is increasingly the standard in the
emergency department (ED) for the diagnostic and prognostic workup
of patients with suspected infections. Recently, B-R-A-H-M-S PCT direct,
anew high-sensitive point-of-care test, has been developed for fast PCT
measurement on capillary or venous blood samples with a measuring
range of 0.1 to 10.0 pg/I.

Methods This is a prospective, comparative international study
conducted in three European EDs. Consecutive patients with suspicion
of bacterial infection were included. Duplicate determination of PCT
was performed on two distinct B-R-A-H-M-S PCT direct test devices on
capillary (fingertip) and venous whole blood (EDTA), and compared
with the reference method (B-R-A-H-M-S PCT sensitive Kryptor or Elecsys
B-R-A-H-M:S PCT, respectively). The diagnostic accuracy was evaluated
by correlation and concordance analyses.

Results A total of 303 patients were included over a 6-month period
(60.4% male, median age 65.2 years). The correlation between capillary
or venous whole blood and the reference method was excellent: r =
0.96 and 0.97, sensitivity 88.1% and 93.0%, specificity 96.5% and 96.8%,
concordance 93% and 95% respectively at a 0.25 pg/l threshold. No
significant bias was observed (-0.04 and -0.02 for capillary and venous
whole blood) although there were 6.8% and 5.1% outliers, respectively.
B-R-A-H-M-S PCT direct had a shorter time to result as compared with
the reference method (25 vs. 147 minutes, difference 122 minutes, 95%
Cl =110 to 134 minutes, P <0.0001).

Conclusion This study found a high diagnostic accuracy and a faster
time to result of the PCT direct in the ED setting. The B-R-A-H-M-S PCT
direct may allow a more widespread use of PCT tests in outpatient
clinics and smaller institutions.
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Introduction Endotoxin, a key component on the outer membrane of
Gram-negative bacteria, is considered to be the most important toxin
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involved in the development of septic shock, and procalcitonin (PCT)
serum concentration has been strongly associated with the severity
of sepsis. The effect of elevated endotoxin activity (EA) on PCT serum
level, organ function and mortality of patients with septic shock was
evaluated on the day of admission to the ICU.

Methods ICU patients with diagnosis of septic shock were consecutively
added to the study group within the first 24 hours. Serum PCT level and
whole blood EA was immediately measured in all patients on admission
(n =157). Endotoxemia was defined as EA >0.4 EAU.

Results Endotoxemia was present in 61% of patients (group 1, n = 95,
age 66 (57 to 75)), and in 39% of patients EA was low (group 2, n = 62,
age 63 (55 to 76)). Median EA was 0.57 EAU (0.46 to 0.67) in group 1 and
0.27 EAU (0.17 to 0.36) in group 2 (P <0.001). The PCT level was six times
higher in group 1 than in group 2 (19.6 ng/ml vs. 3.1 ng/ml, P <0.001)
and was correlated with EA (P <0.001, R = 0.5). Median APACHE Il score
was 23 points (16 to 29) in group 1 and 19 (16 to 25) in group 2; but
observed difference was not significant. The severity of clinical status
estimated by SOFA score was similar in both groups (10 (7 to 13) in
group 1 and 11 (8 to 12) in group 2; NS). Forty-six percent of patients
in group 1 and 27% in group 2 required renal replacement therapy
(P = 0.01). ICU mortality of patients was 41%. The mortality rate was
higher in group 1, compared with group 2, and Kaplan-Meier survival
analysis of time to death showed statistical significance between the
two groups (P =0.001, log-rank test). A Gram-negative pathogen as the
primary source of infection was identified in 64% of patients in group
1 and in 44% in group 2 (P = 0.004); bacteremia was detected in 26% of
cases in group 1 and in 12% in group 2 (P = 0.02).

Conclusion Septic shock with endotoxemia was associated with
biochemical and clinical consequences including a higher PCT level,
higher frequency of bacteremia, kidney failure, and death.
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Introduction We evaluated the utility of procalcitonin (PCT) as a marker
of outcome in severe sepsis of abdominal origin (SSAO). SSAO is one
of the most prevalent pathologies in surgical ICUs (sICUs). Mortality
from 19 to 70% has been reported. Biomarkers are basic tools for
diagnosis, follow-up and outcome of sepsis. One of the most studied
in last decades has been PCT. Its levels and kinetics could be useful to
evaluate the outcome of septic patients.

Methods We studied all patients admitted to a sICU with SSAO, from
2007 to 2008. Data collected were: PCT levels on days 1, 3 and 7,
gender, age, APACHE Il on admission, positivity of surgical cultures,
microorganisms isolated and sepsis origin (community or nosocomial).
Results Sixty-nine patients were included. Mortality was 23%. Median
age was 64.94 years. Median APACHE Il was 16.43 points. At day 1,
PCT levels were higher in survivors (S) than in exitus (E) (S: 29.22 ng/
ml vs. E: 14.93 ng/ml, P <0.05). PCT levels were influenced by gender
(males: 27.74 ng/ml vs. females: 15.04 ng/ml, P <0.05), positive cultures
(positive: 25.25 ng/ml vs. negative: 13.49 ng/ml, P <0.05) and isolation
of Gram-negative microorganisms (Gram-negative: 27.53 ng/ml
vs. Gram-positive: 14.77 ng/ml, P <0.05). Patients with community-
acquired sepsis had higher levels of PCT on admission (37.53 ng/ml
vs. 13.29 ng/ml, P <0.02). None of these factors had an influence on
mortality. On day 3 PCT levels where higher in S (S: 20.65 ng/ml vs. E:
16.23 ng/ml, P <0.05). On day 7 PCT levels were higher in E (S: 3.54 ng/
ml vs. E: 12.88 ng/ml, P <0.05). PCT kinetics was different depending on
outcome. E patients presented persistently higher levels, whereas PCT
in S decreased over time (P <0.05). PCT on day 7 best identified outcome
(AUC ROC 0.768). PCT =3.5 ng/ml predicted mortality (sensitivity 55%,
specificity 73%).

Conclusion PCT on day 7 and PCT kinetics can be useful to predict
outcome in SSAO. PCT is higher in community-acquired sepsis, when
surgical cultures are positive, in Gram-negative isolations and in males.
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Introduction Blood lactate level is a routinely used biomarker for
management of patients in septic conditions in the ICU. There is a lack of
clinical research data comparing lactate with novel sepsis biomarkers,
such as procalcitonin, in regard to the diagnostic and prognostic
potential. Herein, we investigated the diagnostic and prognostic value
of initial lactate and procalcitonin levels and their kinetics within the
ICU stay for prediction of positive blood cultures and fatal outcomein a
well characterized cohort of sepsis patients in a US critical care setting.
Methods This is a retrospective, observational cohort study of adult
patients with confirmed severe sepsis or septic shock and with at least
one procalcitonin and lactate measurement on admission to the ICU of
Morton Plant Hospital (Clearwater, FL, USA). Logistic regression models
were calculated to assess the association of biomarkers with blood
culture positivity and fatal ICU outcome with area under the curve
(AUC) as a measure of discrimination.

Results The in-hospital mortality rate of the 1,075 included patients
(age 68 years) was 23.8% (95% Cl = 21.2 to 26.3%) and 18.4% of patients
had positive cultures. In regard to the diagnostic value for bacteremic
disease, initial procalcitonin had a higher discriminatory value (AUC
0.71) compared with initial lactate levels (AUC 0.52). In regard to
prognosis, initial lactate level was the better mortality predictor (AUC
0.69) compared with procalcitonin (AUC 0.55), although both initial
levels were significantly lower compared with APACHE IlI (P >0.05 for
both comparisons). When looking at biomarker kinetics, procalcitonin
decrease was more strongly associated with fatal outcome compared
with initial levels alone (AUC 0.66), but still lower compared with lactate
kinetics (AUC 0.73).

Conclusion Both biomarkers, procalcitonin and lactate provide
diagnostic and prognostic information in ICU patients with sepsis,
particularly when looking at biomarker kinetics. An evidence-
based protocol incorporating both markers may further improve
management of septic patients.
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Introduction Emergency physicians are able to identify severely ill
older patients with SIRS in the emergency department (ED). A previous
study showed that elevated procalcitonin (PCT) and IL-6 level is a
known marker of sepsis and predicts bacteremia and mortality. We
assessed the diagnostic value of PCT and IL-6 in older patients and
other patients with SIRS and sepsis in the ED.

Methods This retrospective cohort study was conducted from January
2013 to December 2013. We enrolled 122 patients with SIRS, 55 were
classified as the older age group (>65 years of age). Measurement of
serum PCT, IL-6, and white blood cell count was performed on initial
admission to the ED. We analyzed these markers in older patients and
other patients groups with sepsis.

Results Of the 55 patients in the older group 33 (60%) patients had
sepsis, and 40 (59.7%) patients of the other group had sepsis. PCT
and IL-6 levels were significantly higher in other patients with sepsis
(P <0.001, P <0.001). But PCT and IL-6 levels were not higher in old age
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patients with sepsis (P = 0.400, P = 0.169). The area under the receiver
operating characteristic curve (AUC) for diagnosis of sepsis according
to PCT and IL-6 was 0.823, and 0.772 for the other patients group.
The diagnostic sensitivity, specificity, positive predictive value, and
negative predictive value of PCT for sepsis in other patients group were
79.5%, 81.5%, 86.1%, and 73.3% respectively, with a PCT cutoff value
of 0.18 ng/ml. The diagnostic sensitivity, specificity, positive predictive
value, and negative predictive value of IL-6 for sepsis in other patients
group were 67.5%, 81.5%, 84.4%, and 62.9% respectively, with a IL-6
cutoff value of 74.43 pg/ml.

Conclusion PCT and IL-6 is useful predictive markers for diagnosing
sepsis in adult patients (<65 years of age) with SIRS in the ED. But these
markers are not useful for identification of sepsis in older patients.
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Introduction Procalcitonin (PCT) is used for diagnosis of a bacterial
infection. Several works described nonspecific elevation of PCT after
cardiac surgery with cardiopulmonary bypass (CPB) caused by systemic
inflammatory response syndrome (SIRS) with various cutoff values for
the presence of the infection (0.47 to 2.47 pg/l). However, in patients
undergoing left ventricular assist device (LVAD), implantation data
about PCT dynamics are lacking.

Methods PCT levelsin 25 patients indicated for LVAD were prospectively
assessed before surgery and during the postoperative period (days
1, 2, 14 and 30). Values were compared according to the presence of
infectious complications (IC) and non-infectious complications such as
acute renal failure (ARF) defined as injury by RIFLE criteria or necessity
of right ventricular assist device (RVAD). Data were also analyzed using
combined endpoints A (ARF, RVAD) and B (IC, ARF, RVAD). Values are
presented as median with interquartile range (in pg/l).

Results PCT levels were low before surgery (0.16,0.10 to 0.35), increased
significantly within the first (5.72, 2.18 to 9.75; P <0.001) and second
(5.94,2.54 t0 11.99; P <0.001) day after operation and decreased on the
14th (0.27,0.11 to 0.74) and 30th (0.10, 0.06 to 0.19) day. There was no
significant difference in PCT values between patients with or without
IC as well as with or without RVAD. ARF increased PCT level significantly
only 14 days after LVAD implantation (0.68, 0.37 to 1.65 vs. 0.15, 0.11
to 0.34; P = 0.015). Subjects with endpoint A had significantly higher
PCT values on the second (19.53, 5.66 to 63.12 vs. 3.95, 2.33 to 8.85;
P =0.033), 14th (0.55,0.31 to 1.44 vs.0.15, 0. to 0.34; P = 0.020) and 30th
(0.19,0.11 to 0.29 vs. 0.08, 0.05 to 0.13; P = 0.016) day after operation.
Patients with endpoint B had significantly elevated PCT levels 2 (11.99,
3.23t0 24.16 vs. 3.95, 2.54 to 7.39; P = 0.027) and 14 (0.55, 0.28 to 0.90
vs. 0.13,0.09 to 0.23; P = 0.005) days after surgery.

Conclusion PCT levels in patients undergoing LVAD implantation
rise significantly in the first 2 days after surgery. Interestingly, this
elevation is much higher than after routine cardiac surgery with CPB.
Recent works suggest that PCT concentrations are affected by SIRS
caused by contact with a nonphysiological surface. In the case of LVAD
this immunological stimulation is long lasting and even more potent
with additional RVAD or ARF treated with renal replacement therapy.
In accordance with this hypothesis, our data show that the ability
of PCT to detect infectious complication in LVAD patients is limited
and its concentrations more probably correlate with postoperative
complications in general.
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Introduction The potentially envisaged actions of intravenous
immunoglobulin (IVIg) on severe infectious disease include: virus or
toxin neutralizing action; opsonic effect; complement bacteriolytic
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activity; and enhancement of sensitivity to antibiotics. In the case of
severe infectious disease, antibiotics are often supplemented with
administration of IVIg.
Methods The changes in sepsis markers (procalcitonin, presepsin,
interleukin-6, C-reactive protein) followed by IVIg administration were
investigated in severe sepsis or septic shock patients. The subjects were
410 patients admitted to an ICU with a diagnosis of severe sepsis or
septic shock and from whom informed consent had been obtained for
the present study. IVIg was administered intravenously for 3 days (5.0 g/
day) and measurements were undertaken before administration (day
1), on the day after completion of administration (day 4), and on day 7.
The items measured were procalcitonin, presepsin, IL-6, and CRP. The
effect of IVIg administration on these markers was then studied. The
IVlg studied was polyethylene glycol-treated human immunoglobulin
injection fluid (2.5 g, 50 ml, one vial).
Results The patient APACHE Il score were 24.9 + 8.2, the SOFA score
9.1 + 3.7, and the survival rate after 28 days 83.4%. The values before
IVlg administration were: procalcitonin 36.0 + 463.3 (median 110)
ng/ml, presepsin 4,548 + 4,250 (median 3,337) pg/ml, CRP 15.6 + 9.6
(median 14.7) mg/dl, and IL-6 13,860 + 47,299 (median 630) pg/ml.
All values were thus elevated. On the days after the completion of
IVlg administration and on day 7, the level of almost all mediators
(procalcitonin, presepsin, CRP, IL-6) decreased significantly. In patients
with suspected severe sepsis and septic shock, presepsin reveals
valuable diagnostic capacity to differentiate sepsis severity compared
with procalcitonin, IL-6, CRP, and WBC. Additionally, presepsin and IL-6
reveal prognostic value with respect to 30 days and 6 months all-cause
mortality throughout the first week of ICU treatment [1].
Conclusion The results of the present study found significant
decreases of procalcitonin, presepsin and IL-6 resulting from 3 days of
immunoglobulin administration, but evidence is still limited and this
needs to be confirmed in larger studies.
Reference
1. Behnes M, Bertsch T, Lepiorz D, et al. Diagnostic and prognostic utility of
soluble CD 14 subtype (presepsin) for severe sepsis and septic shock during
the first week of intensive care treatment. Crit Care. 2014;18:507.
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Introduction Presepsin (sCD14-ST) serves as a mediator of the response
to infectious agents. First evidence suggested that presepsin may be
utilized as a sepsis marker.

Methods Presepsin was determined at presentation (T0), after 8,
24 and 72 hours in 123 individuals admitted with signs of SIRS and/
or infection. Primary endpoint was death within 30 days. Presepsin
was determined using the POC assay PATHFAST Presepsin (Mitsubishi
Chemical, Japan).

Results Mean presepsin concentrations of the patient group at
presentation and of the control group were 1,945 and 130 pg/ml,
respectively (P <0.0001). Baseline presepsin differed highly significant
between patients with SIRS, sepsis, severe sepsis and septic shock.

Table 1 (abstract P63). Presepsin levels during the course of the disease in
survivors and nonsurvivors

PSEP, median (IQR) (pg/ml)

TO T8 hours T24 hours T72 hours
Survivors 590 622 574 533
(345t01,396) (36710 1912) (33610 1,610)  (324t0 1,246)
Nonsurvivors 1,763 1,859 1,731 2,056
(705t06,616) (1,001 to5,744) (809t04,586) (811 to 5540)
Pvalue 0.0046 0.0005 0.0003 0.0013
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Twenty-four patients died during 30 days. The 30-day mortality was
19.5% in total, ranging from 10 to 32% between the first and the
fourth quartile of presepsin concentration. Nonsurvivors showed high
presepsin values with increasing tendency during the course of the
disease while in surviving patients this tendency was decreasing. See
Table 1.

Conclusion Presepsin demonstrated a strong relationship with disease
severity and outcome. Presepsin provided reliable discrimination
between SIRS and sepsis as well as prognosis and early prediction of 30-
day mortality already at admission. Presepsin showed close association
with the course of the disease.
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Introduction At the moment, we have few reports about the diagnostic
accuracy of procalcitonin (PCT), presepsin (P-SEP) and CD64 as a
diagnostic marker of sepsis for patients with acute kidney injury (AKI).
This study aimed to clarify which is a more useful diagnostic biomarker
for sepsis using PCT, P-SEP and CD64 with or without AKl in ICU patients.
Methods This study was a single-center observational retrospective
study. Blood samples were collected from 334 patients admitted to
our ICU between April 2013 and March 2014. Then, we classified the
patients with or without AKI. In this study, we adopted RIFLE criteria
for AKI diagnosis. After that, the patients in each group were classified
into the sepsis group and the nonsepsis group. We measured PCT,
P-SEP and CD64 levels at the time of ICU admission and subsequently
investigated the diagnostic accuracy of these biomarkers for detecting
sepsis.

Results In this study we met 225 patients with non-AKl and 109
patients with AKI. We conducted ROC analysis for diagnosing sepsis.
In non-AKI patients, the AUC of PCT, P-SEP and CD64 were 0.904 (95%
Cl: 0.824 to 0.950), 0.892 (95% Cl: 0.794 to 0.947) and 0.917 (95% Cl:
0.842 to 0.958), respectively. In AKI patients, the AUC were 0.933 (95%
Cl: 0.859 to 0.970), 0.755 (95% Cl: 0.642 to 0.840) and 0.905 (95% Cl:
0.803 to 0.957), respectively.
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Conclusion CD64 and PCT were a useful biomarker for detecting sepsis
for ICU patients with AKI.
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Introduction Whether the inflammatory biomarker procalcitonin (PCT)
provides prognostic information across clinical settings and different
acute respiratory tract infections (ARI) is poorly understood. Herein, we
investigated the prognostic value of admission PCT levels to predict
adverse clinical outcome in a large ARI population.
Methods We analyzed data from 14 trials and 4,211 ARI patients
to study associations of admission PCT levels and setting specific
treatment failure and mortality alone at 30 days. We used multivariable
hierarchical logistic regression and conducted sensitivity analyses
stratified by clinical settings and ARI diagnoses to assess the results’
consistency.
Results Overall, 864 patients (20.5%) experienced treatment failure and
252 (6.0%) died. The ability of PCT to differentiate patients with and
without treatment failure was highest in the emergency department
setting (treatment failure; area under the curve (AUC): 0.64 (95%
confidence interval (Cl): 0.61, 0.67), adjusted odds ratio (OR): 1.85
(95% Cl: 1.61, 2.12), P <0.001 — mortality; AUC: 0.67 (95% Cl: 0.63, 0.71),
adjusted OR: 1.82 (95% Cl: 1.45, 2.29), P <0.001). In lower respiratory
tract infections, PCT was a good predictor of identifying patients at risk
for mortality (AUC: 0.71 (95% Cl: 0.68, 0.74), adjusted OR: 2.13 (95% ClI:
1.82, 2.49), P <0.001). In primary care and ICU patients no significant
associations of initial PCT levels and outcome were found. See Figure 1.
Conclusion Admission PCT levels are associated with setting specific
treatment failure and provide most prognostic information in ARl in the
emergency department setting.
Reference
1. Schuetz P, Briel M, Christ-Crain M, et al. Procalcitonin to guide initiation and
duration of antibiotic treatment in acute respiratory infections: an individual
patient data meta-analysis. Clin Infect Dis. 2012,55:651-62.
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Introduction The objective of this study was to evaluate the neutrophil
to lymphocyte count ratio (NLCR) versus procalcitonin (PCT) in
diagnosing bacteremia in the emergency department (ED). The NLCR is
a biomarker that appears early in the course of the acute inflammatory
response and reaches maximum levels within 4 hours after onset. An
elevated NLCR has been shown to correlate to bacteremia at a cutoff
level of >10 [1]. It is rapidly analyzed on a full blood cell count at low
cost. The lowest recommended cutoff level for PCT is <0.5 ng/ml.
Methods We randomly chose 425 patients from a 9-month
epidemiologic study on the incidence of community-onset severe
sepsis and septic shock in western Sweden 2011 to 2012. In total, 207
had severe sepsis and 218 had sepsis, mean age 71.2 versus 64.2 years;
males 51%. Sampling was made on arrival in the ED. The NLCR was
analyzed immediately, PCT later on plasma frozen at —80°C. A total of
122/425 patients had bacteremia, 72 (35%) in the severe sepsis group
versus 50 (23%) in the sepsis group. Most common findings were
Escherichia coli (n = 33), Staphylococcus aureus (n = 24), streptococcal
spp. (n = 33) and other enterobacteriacae spp. (n = 17).

Results The NLCR shows significantly higher sensitivity than PCT at
recommended cutoff levels for bacteremia. Interestingly, this is true
even for all 207 patients with severe sepsis, irrespective of bacteremia
or not. Sensitivity figures with 95% confidence interval: bacteremia (n =
122): NLCR 80% (0.73 to 0.87) versus PCT 66% (0.58 to 0.75), P = 0.01;
severe sepsis with bacteremia (n = 72): NLCR 85% (0.77 to 0.93) versus
PCT 70% (0.59 to 0.81), P = 0.03; and severe sepsis but no bacteremia
(n=135):NLCR 71% (0.65 t0 0.77) versus PCT 61% (0.54 t0 0.68), P=0.03.
Conclusion The NLCR can be used in the ED as a biomarker for
bacteremia as well as severe sepsis and seems to perform as well as or
even better than PCT in this setting. Rapid response, low cost and no
need for extra sampling make it useful as a screening tool.

Reference

1. deJageretal. Crit Care. 2010;14:R192.
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Introduction The purpose of the study was to assess the prognosis
value of pro-adrenomedullin (pADM), C-reactive protein (CRP) and
procalcitonin (PCT), lactate (LT), albumin (ALB), cholesterol (CHOL),
white blood cell (WBC) and severity score in patients with severe sepsis
or septic shock.

Methods A prospective, observational study in adult patients with
severe sepsis or septic shock in a polyvalent ICU. Demographics,
severity scores (APACHE Il and SOFA) and all of the biomarkers were
studied within 24 hours from septic shock onset. Descriptive and
comparative statistical analysis was performed using the statistical
software packages SPSS v.15 and MedCalc® 9.2.1.0.

Results We analyzed 246 consecutive episodes of severe sepsis (38%)
or septic shock (62%). The 28-day mortality was 36.2%. The profile of
dead patients had a significantly higher average age (65 (IQR: 75.5 to
57.5) vs. 63 (47 to 72); P <0.06), APACHE Il (27 (22 to 30) vs. 23 (18 to 27);
P <0.001) and SOFA (11 (9 to 12.75) vs. 9 (7 to 10); P <0.001). CRP (168.4
(106 to 285) vs. 165.4 (87.8 to 275) mg/dl; P=NS), PCT (6.5 (0.94 to 23.8)
vs. 5.8 (0.97 to 19.59) ng/ml; P = NS) and WBC 14.7 (9.5 to 21.4) vs. 12.9
(5.5 to 17.5); P = NS) were increased in those who died, but CHOL (102
(75 to 134) vs. 108 (86 to 141) mg/dl; P = NS) had lower values. These
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differences were significant in pADM (2.46 (1.21 to 4.89) vs. 1.68 (0.94 to
3.32) nmol/l; P=0.012), LT (2.6 (1.6 to 3.94) vs. 1.6 (1.2 to 2.43) mmol/l;
P <0.001) and ALB (2 (1.55 to 2.38) vs. 2.22 (1.96 to 2.7) g/dl; P = 0.001).
Conclusion The protein pADM, LT and ALB showed good prognosis
accuracy when measured on admission of septic patients to the ICU.
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Introduction Early differentiation of bacterial from candidal
bloodstream infections (BSls) in the presence of sepsis or septic shock
is crucial because of the need for appropriate treatment initiation.
Clinical data, although limited, suggest a role for procalcitonin (PCT)
[1-3]. The aim of this study was to investigate a possible association
between the etiology of BSIs and the serum PCT levels.

Methods ICU patients with clinical and laboratory signs of sepsis or
septic shock, with documented BSls and with both serum PCT and
CRP measurements on the day of the positive blood sample (+1 day),
were included. llliness severity was assessed by SOFA score on both
admission and BSI day. Demographic, clinical, and laboratory data
including PCT and CRP levels, as well as the white blood cell (WBC)
count on the day of the BSI were recorded. PCT was measured by an
electrochemiluminescence analyzer and CRP by the tholosimetric
method (Roche, Switzerland).

Results A total of 64 ICU patients (mean age 58 + 18 years, 39 males)
with BSIs were included. SOFA sore was 9 + 4 on ICU admission and
8+ 4 onthe day of BSI. In 30 of these patients Candida spp. were isolated
in blood culture (candidemia group) whereas the remaining 34 had a
bacterial etiology of BSI (bacteremia group). Serum PCT concentrations
remained within normal ranges in most patients with candidemia
whereas a wide range was observed in patients with bacteremia. Mean
values of PCT and CRP levels were higher in the bacterial than in the
candidemia BSI group: 18.5 + 33.2 versus 0.73 + 1.40 ng/ml, P <0.001
and 17.7 £ 10.3 versus 8.9 + 8.0 mg/dl, P = 0.001, respectively. There
was a significant difference in WBC count between the two groups:
19,460 + 10.174 versus 11,000 + 5,440, P <0.001 for the bacteremia
and candidemia BSI group, respectively. A ROC curve analysis of the
predictive ability of PCT showed an AUC of 0.79 (P <0.001). When a
cutoff point of 0.40 ng/ml was selected using Youden's J statistic, a low
value of PCT had in our sample a negative predictive value of 0.76 and
a likelihood ratio (negative) of 0.30.

Conclusion A low serum PCT value could be considered as a diagnostic
marker in distinguishing between BSls of candidal or bacterial origin in
ICU patients with varying severity of sepsis.

References

1. Martini A etal. J Infect. 2010,60:425.
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Introduction Early initiation of antifungal therapy (AFT) improves the
outcome in candidemic patients, but empiric AFT is not considered the
standard of care.

Methods We used a scoring system based on the presence of a central
venous catheter and receipt of antibiotics, plus at least two of the
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following: dialysis, surgery, pancreatitis, and receipt of corticosteroids,
other immunosuppressive agents or parenteral nutrition. Different
from the original description of the score which considered only the
first 7 days of ICU stay, we selected patients who fulfilled these criteria
at any time during the ICU stay. Once a patient fulfilled these criteria,
AFT (anidulafungin 200 mg followed by 100 mg daily) was initiated
provided that the patients also presented with any of the following:
fever, hypothermia, hypotension, leukocytosis, acidosis or elevated
C-reactive protein. Blood cultures (days 1 to 2) and baseline serum BDG
(days 1 to 3) were performed. Patients with candidemia were treated for
>14 days, those without candidemia but =1 positive BDG (=80 pg/ml)
received AFT for >10 days, and patients with negative blood cultures
and negative BDG discontinued anidulafungin.

Results A total of 2,148 patients were screened, and 85 (4%) fulfilled
entry criteria. The incidence of candidemia in these 85 patients was
8.2%, compared with 0.5% in the remaining 2,063 patients (relative risk
16.9%, 95% confidence interval (Cl) = 6.63 to 43.55). Baseline BDG was
positive in 74 patients (87%), with a median number of positive tests of
3 (range 1 to 3) and a median value of 523 pg/ml (range 83 to 6,860).
All seven patients with candidemia had positive baseline BDG (median
value 523 pg/ml, range 203 to 3,660). The best cutoff of baseline BDG
for the diagnosis of candidemia was 522 pg/ml (area under the ROC
curve 0.883, 95% Cl = 0.769 to 0.997), with sensitivity and specificity of
86% and 88%, respectively. The cutoff value of 80 pg/ml had sensitivity
and specificity of 73% and 27%, respectively.

Conclusion This dynamic prediction rule was able to differentiate
a group of ICU patients at high risk to develop candidemia, with a
relative risk of 16.9. BDG is frequently positive in ICU patients. A cutoff
value of 522 pg/ml was able to discriminate between candidemic and
noncandidemic patients. A revision of the cutoff value for BDG in the
ICU is needed.
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Introduction Bloodstream infections in the ICU are a major trigger of
morbidity and mortality. Several risk factors for bacteremia have been
previously identified, such as presence of a central venous catheter
or invasive ventilation [1,2]. Iron is a key element for bacteria growth,
and its metabolism is extensively altered by inflammation. We aim
to determine whether iron deficiency is a risk or protective factor for
bacteremia in the ICU.

Methods We performed a retrospective analysis of patients included
in the MIMIC-II database, an ICU database that collected data from
patients admitted to the medical, surgical, coronary and cardiac
surgery ICU of Boston’s Beth Israel Deaconess Medical Center during
a period of 7 years. We performed logistic regression models to assess
the association between iron and bloodstream infection.

Results We included 3,980 patients, 2,988 with low serum iron (<60 ng/
ml) and 992 with normal/high serum iron (=60 ng/ml). During their first
stay in the ICU, 351 (8.82%) patients developed bloodstream infections.
Low serum iron was associated with increased odds of bloodstream
infection (OR: 1.37;95% Cl: 1.04 to 1.80). After adjusting for age, gender,
Simplified Acute Physiology Score, presence of central venous catheter,
ICU type, transfusions performed before iron measured, neoplastic
disease, diabetes mellitus, hepatic disease, congestive heart failure and
ferritin levels, low levels of iron were still associated with an increased
odds of bacteremia (OR: 1.41;95% Cl: 1.03 to 1.9). In contrast, low serum
iron was associated with a decreased risk of death in the hospital (adj
OR: 0.73, Cl: 0.57 to 0.95).

Conclusion Low serum iron increases the risk of bloodstream infection
in the ICU, and should be considered as a risk factor to stratify patients’
risk of bacteremia during ICU stay.
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Introduction The aim of this study was to investigate whether clinicians
can estimate, at the time of insertion, the length of time a central
venous catheter (CVC) will remain in place, and to identify clinical
variables which may predict CVC duration. CVC-related bloodstream
infection is a known complication among critically ill patients. As
infection rates may increase with duration of catheterization, more
expensive antimicrobial-coated catheters may be used in patients with
anticipated long duration of CVC use.

Methods We conducted a single-center, prospective study from
January 2012 to November 2012. Clinicians prospectively estimated
the anticipated duration of CVC at the time of line placement in
an electronic procedure note. We collected demographics, past
medical history, type of ICU, vital signs, laboratory values, SOFA
score, mechanical ventilation and use of vasopressors at the time of
placement. Continuous variables were compared with the Wilcoxon
rank-sum test and categorical variables with the Fisher’s exact test.
Pearson’s correlation coefficient was used to assess the correlation
between estimated CVC time and actual time. Duration of CVC use was
dichotomized into long (=7 days) or short (<7 days), based on previous
literature, and sensitivity and specificity for predicting long duration
was calculated. We performed a logistic regression analysis to identify
variables associated with long CVC duration and calculated the area
under the ROC curve (AUC).

Results We enrolled 150 patients; median age was 65 (IQR: 52 to 74),
63 (42%) were female and mortality was 22%. Median time from CVC
placement to removal was 5 (IQR: 3 to 8) days. The correlation between
estimated CVC time and actual time was low (r = 0.36, P <0.001). Forty-
eight (32%) patients had a long CVC duration. Clinician estimate had
46% sensitivity and 76% specificity for predicting long duration of CVC.
Of 30 variables tested, only temperature at the time of insertion was
significantly associated with long duration (OR: 1.30, 95% Cl: 1.04 to
1.63, P=0.02). The AUC for this model was 0.59 (95% Cl: 0.49 to 0.69).
Conclusion Our results suggest a low correlation between clinician
prediction at time of insertion and actual duration of CVC. We did not
find any good predictors of long duration of CVC. Given our relatively
low sample size, we may have been underpowered. It may not be
feasible to identify patients at the time of insertion who may benefit
from antimicrobial-coated catheters.
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Introduction Catheter-related bloodstream infections (CRBSI) are
common and an important cause of morbidity and mortality in critical
patients. Optimum approaches for preventing infections are presented
in guidelines. This study aims to evaluate efficacy of different care
techniques and education, to define risk factors for decreasing ratio of
CRBSIs and to analyze effects on morbidity and mortality.
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Methods After ethics committee approval, patients admitted to the
ICU, older than 18 years, who were thought to have a central venous
catheter (CVC) for more than 48 hours, and whose first catheter was
inserted in the ICU were included in the study. Staff were educated
before the study and periodically during the study. Catheter care and
insertion were applied according to the guidelines. The study was
planned as three sequences. In the first group, catheter care was made
with a sterile gauze pad. In the second and third groups, catheter care
was made with chlorhexidine gluconate impregnated dressing. Also in
the third group, a silver-coated needleless connector was inserted into
the tip of venous catheters.
Results Totally 105 patients were included in the study and every group
included 35 patients. There was no difference between groups when
evaluating reasons for catheter insertion. There was no statistically
significant difference according to emergent or elective catheterization,
trying times, or catheter insertion side (P >0.05). CRBSI was determined
in two patients in group 1, in one patient in group 2, and in no patient
in group 3. In group 1 it was observed on the 4th and 11th days. In
group 2 it was observed on the 18th day after catheterization. Before
the study, a statistically significant decrease was determined in CRBSI
ratios before and after education (16.4/1,000, 12.9/1,000 catheter-days
(P <0.001)). According to Group 1 a statistically meaningful decrease
was assigned in CRBSI ratios in Groups 2 and 3 (4.84/1,000, 2.22/1,000,
0/1,000 catheter-days) (P <0.001, P <0.001, P <0.001).
Conclusion Continued education is important in preventing CRBSIs.
Maximum precautions must be taken. Usage of antiseptic solutions
with clorhexidine and chlorhexidine gluconate impregnated dressing
decreased insertion side infections and usage of silver-coated
needleless connectors reduced microorganism entry through the
catheter lumen and provided a severe decrease in infection ratio.
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Introduction The current CDC guideline for the prevention of
intravascular catheter-related infections recommends skin preparation
with a greater than 0.5% chlorhexidine with alcohol solution before
central venous catheter (CVC) or peripheral arterial catheter (AC)
placement. However, few studies investigated the superiority of 1%
alcoholic chlorhexidine gluconate (1% CHG) over either 0.5% alcoholic
chlorhexidine gluconate (0.5% CHG) or 10% aqueous povidone iodine
(10% PVI) for the prevention of catheter colonization. The aim of this
study is to compare the effectiveness of three skin antiseptic solutions
for the prevention of intravascular catheter colonization.

Methods This multicenter prospective randomized controlled trial was
conducted in 15 Japanese ICUs from December 2012 to March 2014.
Patients over 18 years of age undergoing CVC and AC placement in the
ICU are randomized to have one of three skin antiseptic preparations
before catheter insertion. After removal of the catheter, the distal tip
is cultured using semiquantitative or quantitative techniques. The
incidence of catheter colonization and catheter-related bloodstream
infection (CRBSI) is compared between the three groups.

Results A total of 997 catheters were placed, including 339 catheters
using 1% CHG, 329 using 0.5% CHG, and 329 using 10% PVI. The
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median duration of catheter indwelling in the entire population was
3.7 days with an interquartile range of 2.0 to 6.7 days, with no significant
difference between the groups (P = 0.36). Thirteen catheters (5.1%) in
the 10% PVI group were positive for catheter-tip colonization, whereas
six catheters (2.2%) in the 1% CHG group and five catheters (1.9%) in
the 0.5% CHG group were positive (P=0.07). The probability of catheter
colonization was significantly higher in the 10% PVI group than each
CHG groups (P = 0.028, log-rank test). The incidence of catheter
colonization and CRBSI is compared between the three groups.

Conclusion In this randomized controlled trial comparing the effective-
ness of three cutaneous antiseptic solutions for the prevention of
catheter colonization, either 0.5% or 1.0% CHG was superior to 10% PVI.
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Introduction Catheter-associated bloodstream infections are serious
but potentially possible to reduce complication of treatment in the
ICU. The aim of the study was to evaluate the frequency and etiology
of central line-associated bloodstream infections (CLA-BSI) in ICU
patients according to the International Nosocomial Infection Control
Consortium (INICC) project.
Methods A prospective, observational study was conducted in the
20-bed ICU of the University Hospital in Wroclaw from January 2011
to November 2014. CLA-BSI were diagnosed and evaluated according
to protocols standardized by the INICC. The density of CLA-BSI/1,000
central line-days, the incidence index/100 admissions to the hospital,
the central line utilization ratio (CL-UR) as well as the microbiological
profile of CLA-BSI were evaluated. The results were compared with our
earlier published data and with the findings of international reports.
Results Among 1,746 ICU patients, CLA-BSI were diagnosed in 69 cases.
The incidence index was 3.88/100 admissions to the ICU. CLA-BSI were
diagnosed in 18% of the overall number (381) of device-associated
healthcare-associated infections. Central line was used in 91.41 + 4.4%
patients during 19,819 patient-days and 18,155 central line-days. The
median density of CLA-BSI/1,000 central line-days was 3.88/3.77/3.36
and 0.0 accordingly in years 2011/2012/2013 and 2014 (from January
to November). The main pathogens of CLA-BSI were CN staphylococci
(22%), Staphylococcus aureus (21%), and Enterobacteriaceae (29%). In
this study, the density of CLA-BSI was about 50% lower (2.75 (2.0 to
6.06)) than in our previous study and in the INICC’s report (2014), but
higher than in the CDC's NHSN (2012) report.
Conclusion The implementation of the infection control program and
preventive interventions for patients with central venous catheters
improved the safety and quality of healthcare in the ICU by reducing
CLA-BSI rate.
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Introduction Long experience in the treatment of neutropenic patients
admitted to the ICU has taught us the importance of removing the
permanent central venous catheter when infection is suspected,
because of the great mortality associated. The problem usually comes
when the origin of sepsis is not clear and we assume that mortality is
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not easy to avoid. It is important to know what happens to neutropenic
patients admitted to the ICU because of sepsis from any source, in
whom catheter infection cannot be excluded.

Methods A retrospective, cohort, descriptive study was carried out
between January 2013 and November 2014. Epidemiology data were
collected from all neutropenic patients admitted to the ICU who came
from hemato-oncology services and had an implanted central venous
catheter. Microbiology results and data related to the catheter removal
were described.

Results A total of 15 patients were included, mean age was 53 years
old and 66% were male. The implanted catheter was removed in 80%
of patients. Platelet transfusion was needed in 100% of patients before
catheter removal and no complication was observed during catheter
removal or in the insertion of a new one. In 53% of patients, catheter
infection was confirmed a posteriori.

Conclusion Removal of an implanted central venous catheter from
neutropenic patients admitted to the ICU due to sepsis from any source
can be beneficial for this kind of patient as it was found that in more
than 50% of patients catheter infection was confirmed a posteriori.

P76

Effect of insertion route on risk of central line-associated
bloodstream infection in critically ill patients

R Alhubail, N Hassan

KFSH-D, Dammam, Saudi Arabia

Critical Care 2015, 19(Suppl 1):P76 (doi: 10.1186/cc14156)

Introduction Femoral, jugular or subclavian central venous
catheterization (CVC) is routinely performed during the care of
the critically ill. These invasive procedures contribute to additional
morbidity, mortality, and costs derived from the interactions between
traumatic, infectious and other complications. The aim of this study
is to determine whether the subclavian, jugular or femoral central
venous access (CVA) routes have an effect on the incidence of CLABSI
in critically ill patients and to compare between these routes regarding
major complications and ICU mortality.

Methods A retrospective observational study in a medical and surgical
ICU in a tertiary care hospital on adult patients admitted from January
2010 to December 2013. The study enrolled 845 patients divided
into 283 internal jugular CVC (1JC), 270 subclavian CVC (SCC) and 287
femoral CVC (FC) in which the catheters were inserted in the ICU by
experienced physicians with at least 50 previously successful trials of
central line insertion, using CVC bundle checklist. ICU length of stay,
incidence of complications, APACHE Il score adjusted severity and
mortality were calculated for each group.

Results Patient and catheter characteristics including the duration of
catheterization were similar in all groups. The rate of CLABSI in the IJC,
SCC and FC groups was 5.8 versus 7.2 versus 3.45 per 1,000 catheter-
days respectively with P = 0.35. ICU mortality was 134 (47%) cases of
the 1JC group, 108 (39%) cases of the SCC group and 113 (39%) cases
of the FC group. There was no significant difference between the three
groups of CVCin the incidence of CLABSI rate in the critically ill patients,
and a slight increase in ICU mortality in the IJC group compared with
the other two groups. Pneumothorax occurred in six (2.2%) cases of
SCC and 11 (3.8%) cases of IJC with no significant difference between
the two groups as the P value was 0.3.

Conclusion Site of insertion of CVC does not appear to affect the rate of
CLABSI among critically ill patients. Pneumothorax was recorded in SCC
and 1JC groups with no statistical preference to either group.
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Introduction Neutrophils work as the frontline of defense against
infections and neutrophil extracellular traps (NETs) are one of the
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immune systems to suppress dissemination of infection by the netted
chromatin decorated with antibacterial molecules. It was reported
that NETs play an important role in various kinds of infections such
as pneumonia. However, there is no report on NETs in patients of soft
tissue infections. In this study, we evaluated NET production in pus
and clarified the role of NETs as a host defense in patients of soft tissue
infections.

Methods This study was conducted in the ICU of the Trauma and Acute
Critical Care Center at Osaka University Hospital. We collected pus
from the patients of soft tissue infections at the time when drainage
or debridement was performed and when clinical improvement
was observed. The smears of pus specimens were examined by
immunohistochemistry to visualize the major NET components:
DNA, neutrophil elastase, and histone H1. Concurrently, the patients’
clinical data and laboratory data of blood were recorded to analyze the
relationship with NET production.

Results A total of five patients were included in this study and drainage
of abscess or debridement of infection site was performed in all of
the cases. Four patients of them were diagnosed as necrotizing soft
tissue infections by Clostridium spp. (n = 1) and Bacteroides spp. (n =
3) and the other was diagnosed as cervical abscess by Streptococcus
spp. In all cases, no NETs but neutrophils were identified in the first pus:
however, NETs appeared in the later smears as the patients’ condition
was getting better.

Conclusion These results suggested that NETs also worked as an
immune system against soft tissue infections. Drainage or debridement
of infection focus might promote NET production.

P78

Use of nanotechnology-based surface antiseptic solutions in the
ICU

Y Kuplay, N Akgun, C Agalar, H Aydyn, O Alycy, G Turan

FSM Teaching and Research Hospital, Istanbul, Turkey

Critical Care 2015, 19(Suppl 1):P78 (doi: 10.1186/cc14158)

Introduction In our study, we aimed to compare the application of
benzalkonium chloride (BC) - a nanotechnology-based product - for
24-hour periods and didecyl dimethyl ammonium chloride (DDAC)
for 12-hour periods regarding efficiency in application of surface
antiseptics in the ICU.

Methods Two different areas with eight beds at both sides of a common
corridor in the ICU were named as areas A and B. BC was applied in
area A with 24-hour periods and DDCA was applied in area B with 12-
hour periods for surface cleaning. Samples were taken from a total of
20 different surfaces including nurse-station desks, phones, keyboards,
beds, bedside monitors and ventilators by the same infection control
nurse every 24 hours from area A and every 12 hours from area B for
7 days. Swab samples were cultured on 5% sheep bloody agar and
McConkey agar in the laboratory. Then the cultured mediums were
incubated at 35 to 37°C in an aerobic environment for 18 to 24 hours.
NCSS (Number Cruncher Statistical System) 2007 and PASS 2008
Statistical Software (UT, USA) programs were used for the statistical
analysis.

Results There were no statistical differences between two groups
(Table 1).

Table 1 (abstract P78). Isolated pathogen ratio percentage

A (BC) B (DDCA) Pvalue
First day 25 20 1.000
Second day 5 15 0.605
Third day 30 20 0.715
Fourth day 65 50 0527
Fifth day 45 60 0.527
Sixth day 25 25 1.000
Seventh day 60 45 0527
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Conclusion The effect of a good surface disinfectant should begin
immediately and it should have a long-lasting disinfecting effect on
the surface. DDAC is an efficient disinfectant used in medicine and the
food industry to protect the surfaces. However, it may cause severe
skin itching. BC, which is a nanotechnology-based product, leaves its
active metabolites on the surface; it is applied by constituting a spongy
layer. Since the efficiency of BC lasts for 24 hours and it is applied to
perform cleaning with 24-hour intervals, we think that it is preferable
with regards to workforce gain and cost.
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Introduction Deep surgical site infections (DSSI) are a major compli-
cation after cardiac surgery with a high mortality rate and reported
incidences between 0.5 and 5%. Implementing a comprehensive
infection control program (ICP) reduces this incidence [1]. The
incidence in our hospital varied from 3.1 to 3.8%, which was considered
too high. We evaluated the impact of introducing a multimodal ICP on
the incidence of DSSI.

Methods We noticed a too high incidence of DSSI after cardiac
surgery during an observational 3-year period (Figure 1). In February
2013 we introduced a bundle of interdisciplinary infection control
measures. Medical and nursing staff of all involved departments
took part in developing and implementing these guidelines. Besides
emphasizing the importance of existing guidelines (antiseptic
shower, hair removal by clipper, strict hand hygiene, prophylactic
antibiotics, limiting OR traffic, tight glycemic control (80 to 110 mg/
dl), and so on), new strategies were introduced. The most important
new strategies were nasal decolonization with mupirocin twice daily
48 hours perioperatively, preoperative antiseptic skin preparation
twice (chlorhexidine gluconate 0.5%), applying topical skin adhesive to
the sternal wound postoperatively and in the case of CABG procedures
maintaining a strict barrier between the vein harvesting procedure and
the chest procedure.

Results We observed a significant reduction in DSSI rates in cardiac
surgery following implementation of a multimodal ICP from 3.1% in
2010 down to 0.23% in November 2014 (Figure 1).
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Figure 1 (abstract P79). Incidence of DSSI.

Conclusion Implementing a multimodal ICP significantly reduced the

incidence of DSSI in our hospital but it remains difficult to identify

which interventions were most effective.
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Introduction Urinary catheter insertion is a common procedure in ICUs
and can be an important cause of infection in the hospital environment
[1,2]. We aimed to analyze the effect of chlorhexidine on long-term
urinary catheter insertion and urinary tract infection (UTI) during a
5-year period in patients admitted to a coronary ICU.

Methods Analysis of patients admitted to a coronary ICU of a medium-
sized hospital in Brazil from January 2010 to May 2014. The institutional
protocol of periprocedural antisepsis was changed from iodine-based
antiseptic to chlorhexidine in 2012.The UTI diagnosis was based on urine
culture (>10° colony-forming units per ml of urine) associated with at
least one clinical/laboratory abnormality (fever >38°C, urination urgency,
increased urinary frequency, dysuria, or suprapubic or lumbar pain). The
UTl rate represents the urinary tract infections associated with long-term
urinary catheter (patient with UTI associated with long-term urinary
catheter divided by patients with long-term urinary catheter x 1,000).
Results The urinary tract infection rates were 4.8 (year 2010:
patients-day™ (n: 2,511), long-term urinary catheter-day™ (n: 1,455),
device usage rate (958%)), 4.4 (year 2011: patients-day™' (n:2,529), long-
term urinary catheter-day™ (n: 1,140), device usage rate (45%)), 0.0 (year
2012: patients-day™' (n: 2,660), long-term urinary catheter-day' (n: 783),
device usage rate (29%)), 0.0 (year 2013: patients-day' (n: 2,573), long-
term urinary catheter-day™' (n: 960), device usage rate (37%)), and 0.0
(year 2014: patients-day™' (n: 1,070), long-term urinary catheter-day™' (n:
444), device usage rate (42%)).

Conclusion The use of chlorhexidine in the periprocedural antisepsis
of urinary catheterization contributed to the decrease of urinary tract
infections associated with long-term urinary catheter in patients
admitted to the coronary ICU.
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Introduction Whole-body skin decolonization with chlorhexidine in
critically ill patients reduces multidrug-resistant bacterial colonization,
and catheter-related bloodstream infection (BSI). We performed a
meta-analysis of randomized controlled trials to determine whether
daily bathing with chlorhexidine decreased hospital-acquired BSls in
critically ill patients.

Methods We searched the MEDLINE, EMBASE, and Cochrane Central
Register of Controlled Trials databases to identify randomized
controlled trials that compared daily bathing with chlorhexidine and
a control (daily bathing with soap and water or nonantimicrobial
washcloths, or implementation of MRSA screening and isolation) in
critically ill patients. The primary outcome was hospital-acquired BSls.
Secondary outcomes were adverse effects of chlorhexidine and the
incidence of identified pathogens.

Results This meta-analysis included four studies. The overall incidence
of hospital-acquired BSls was significantly lower in the chlorhexidine
group compared with the control 0.80 (95% Cl, 0.71 to 0.90; P <0.001;
? = 29.4%). Gram-positive (RR = 0.59, 95% Cl, 0.44 to 0.79, P = 0.000;
> = 46.0%) and MRSA-induced (pooled RR = 0.64; 95% Cl, 0.47 to 0.88,
P = 0.006; I* = 0.0%) bacteremias were significantly less common in
the chlorhexidine group. Chlorhexidine did not affect Gram-negative
bacteremia or fungemia. The overall incidence of adverse events, such
as skin rashes, was similar in both groups.
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Conclusion Daily bathing with chlorhexidine was associated with
a reduction in the rates of hospital-acquired BSI without significant
complications in critically ill patients. It also decreased the incidence of
Gram-positive hospital-acquired BSls, especially MRSA.
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Introduction Hand hygiene is the single most effective but least
practiced action in breaking the chain of transmission of microbes.
Studies have shown a correlation between the compliance of hand
hygiene and its impact on the health outcome.

Methods A quasi-experimental study was done in three level Il ICUs
of a tertiary care hospital in Kolkata (January to April 2014). Data
were collected on existing hand hygiene compliance rate, ventilator-
associated pneumonia (VAP) rate, catheter-related bloodstream
infection (CRBSI) rate, catheter-related urinary tract infection (CAUTI)
rate, standardized mortality ratio (SMR) and average ICU length of
stay in the abovementioned units. Root cause analysis was done and
interventions were developed to improve hand hygiene compliance
and was implemented (July to October 2014). Comparison was done
between preintervention and postintervention periods.

Results In the preintervention period (January to April 2014) the hand
hygiene compliance among the caregivers was found to be 40%, VAP
rate (8.77), CRBSI rate (3.42), CAUTI rate (5.27), SMR (1.14) and average
ICU length of stay was 6 days + 5.85 SD (median 4.5). Interventions were
developed and implemented as follows: education and awareness -
road shows; positive reinforcement; secret watch nurse; e-ICU -
electronic surveillance; ring the bell once every hour - baseline hand
hygiene; visual reminders; availability of alcohol-based hand rub, soap
and water and sinks; random hand swabs; and compliance audits.
In the postintervention period (July to October 2014) data showed
a significant improvement in the hand hygiene compliance (75%).
Further analysis showed an association with decrease in the incidence
of VAP rate (4.71), CAUTI rate (3.51), CRBSI rate (2.65), SMR (1.05) and
average ICU LOS 5.05 days + 4.03 SD (median 4).

Conclusion Improved hand hygiene compliance can be attributed to
decreased incidence of VAP, CRBSI, CAUTI, SMR and average ICU LOS.
This does definitely impact the overall clinical outcome. However,
continued surveillance of hand hygiene compliance and regular audits
is of utmost importance to make the change sustainable.
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Introduction Multidrug-resistant organism (MDRO) infections in
critically ill patients are often life-threatening. To prevent nosocomial
infections of MDRO, we made an infection control bundle in our ICU
in 2013. In this study we evaluated the effect of our infection control
bundle to prevent nosocomial MDRO transmission and infection.

Methods Our infection control bundle consists of preemptive contact
precaution to all care, active surveillance culture and isolation of patients
with MDRO. This bundle was applied to all patients admitted to our ICU
since 2013.The study period to evaluate the effects of the bundle was from
April 2012 to March 2014, and we divided it into two periods; first period
(before introduction of the bundle) and second period (after introduction
of the bundle). We compared the incidence of nosocomial transmission
and infection of MDRO between the two periods. MDRO was defined
as bacteria that were resistant to more than three kinds of antibiotics.
Nosocomial transmission was defined when MDRO was detected later
than 48 hours after admission. Nosocomial infection was diagnosed
according to the National Nosocomial Infection Surveillance Manual.
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Results Admission to the ICU comprised 363 patients in the first period
and 380 patients in the second period. The incidence of transmission
was decreased from 48 (13.2%) to 21 (5.5%) in methicillin-resistant
Staphylococcus aureus (MRSA), from 16 (4.4%) to zero (0%) in multidrug-
resistant Acinetobacter baumannii. The incidence of nosocomial
infection by MDRO was also decreased from 23 (6.3%) to 17 (4.5%) in
pneumonia, from five (1.4%) to two (0.3%) in urinary tract infection, and
from 12 (3.3%) to one (0.3%) in surgical site infection. The incidence of
antibiotic use for MDRO infection was decreased from 41 (11.3%) to 24
(6.3%) in anti-MRSA antibiotics, and from 19 (5.2%) to eight (2.1%) in
carbapenems.

Conclusion Introduction of infection control bundle in the ICU reduced
the incidence of nosocomial MDRO transmission and infection, which
resulted in the reduction of anti-MRSA antibiotics and carbapenems
use in critically ill patients.
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Introduction Good hand hygiene (HH) is critical to infection control in
the ICU. Electronic HH surveillance systems are purported to improve
HH practices. Such a system was recently trialed in our ICU. The system
is based on radiofrequency transponders in three locations: bracelets
worn by ICU personnel; on all HH product dispensers; and above each
patient’s bed. By correlating input from these three sources the system
detects whether HH was performed before and after each patient
contact. In the event that HH is not performed, the bracelet alerts the
user (by vibration) in real time. This study represents a clinical validation
of the system.

Methods ICU staff (nurses and physicians) were followed by a
trained observer over 60-minute periods. Each movement and
contact during the period was documented. HH opportunities were
determined according to WHO criteria and actual HH performance
recorded. Observer and electronic data were compared for number
of opportunities, HH performance and compliance. A satisfaction
questionnaire was distributed to all users. Paired Student’s t test was
used for comparison of the observer and electronic data.

Results Observations were made over 56 time periods that included
836 HH opportunities and 485 occasions when HH was performed.
The observer recorded 10.9 + 7.6 HH opportunities/hour compared
with 6.8 + 6.9 for the electronic system (P <0.001). HH performance
occurred on 8.7 + 3.9 occasions/hour versus 6.0 + 3.1 occasions/hour
as recorded by the electronic system (P <0.001). Overall HH compliance
was 62.5 + 17.7% versus 57.5 £ 21.0% respectively (P = 0.523). On
comparison of specific observation periods, there was poor correlation
between compliance as recorded by the observer and electronic
system (r=0.03, P=0.915). Satisfaction questionnaires were completed
by 41 personnel. Satisfaction with the system was low or very low for
21/41 (61%). System inaccuracy (either bracelet alerts without cause, or
lack of bracelet alerts when HH was required) was the most common
reason for dissatisfaction (31/41, 76%), followed by physical discomfort
from the bracelet (18/41, 44%).

Conclusion The electronic HH system consistently underestimated
both HH opportunities and HH performance. The main reason for
dissatisfaction with the system was inaccuracy of bracelet alerts. These
data suggest that for an electronic system to be accepted by ICU staff, it
has to be highly accurate and comfortable for the user.

P85

Evaluation of the microbial tightness of closed system transfer
devices by simulating airborne and touch contamination

J Gebel

University of Bonn, Germany

Critical Care 2015, 19(Suppl 1):P85 (doi: 10.1186/cc14165)

Introduction The use of intravascular catheter devices is often
associated with serious bloodstream infections due to microbial
contaminations. To minimize risk of such infections NIOSH recommends
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the use of closed system transfer devices (CSTDs). To evaluate the
microbial tightness of CSTDs we developed two methods which
simulate the bioburden in ambient air of operating rooms and ICUs.
Methods The methods simulate airborne and touch contamination.
We tested the microbial tightness of the integrated Safeflow® valve
of a Mini-Spike® which is used for drug admixture. The airborne
contamination was done in an exposure chamber in which a nebulizer
distributed defined B. subtilis spore aerosols [1]. A Mini-Spike® was
inserted into a vial of 0.9% sodium chloride solution (NaCl). A nebulizer
with a suspension of 4.8 x 10° CFU spores of B. subtilis per ml was used
to generate an aerosol for 1 minute. The volume of B. subtilis suspension
nebulized per minute was 0.278 ml. This corresponds to 1.34 x 10°
aerosolized spores in the exposure chamber, which has a volume of
0.24 m? (5.6 x 10° CFU per m? air). The used concentration was 100
times higher than the microbial burden found in hospitals [2]. After
nebulization the valve was disinfected and NaCl was withdrawn into a
syringe at certain time intervals. The NaCl was incubated on tryptic soy
agar at 37°C for 48 hours. Results were documented as CFU. For touch
contamination, a Mini-Spike® was attached to a vial of NaCl. The valve
of the Mini-Spike® was contaminated with 10° CFU Staphylococcus
aureus. The subsequent procedure was done as described above.
Results Out of nine tested valves, none showed transmission of B.
subtilis spores after airborne contamination. Three out of nine tested
valves were contaminated with S. aureus after touch contamination.
Conclusion Our study shows that both methods are suitable for
evaluating the microbial tightness of CSTDs.
References
1. Dunkelberg H, Fleitmann-Glende F. Measurement of the microbial barrier
effectiveness of sterilization containers in terms of the log reduction value for
prevention of nosocomial infections. Am J Infect Control. 2006;34:285-9.
2. Qudiesat K. Assessment of airborne pathogens in healthcare settings. AJMR.
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Introduction We conducted a survey to assess clinicians’ knowledge
of personal protective equipment (PPE) requirements for infectious
diseases and biochemical warfare agents. A safe level of PPE is
essential when treating patients with highly infectious diseases or
those contaminated with hazardous substances. The recent Ebola virus
disease (EVD) outbreak in West Africa has highlighted that, although
uncommon, contagious diseases with high mortality rates can be a
threat to healthcare systems at local, national, and international levels
[1]. Chemical, biological, radiological or nuclear (CBRN) contamination
presents similar risks.

Methods A validated, hand-delivered, multiple-choice questionnaire
[2] was used to assess intensive care, emergency medicine, and
anesthetics specialist registrars’ knowledge of respiratory and skin
protection needed during a resuscitation scenario with advanced
life support. Participants selected the PPE required for the biological
hazards: EVD, severe acute respiratory syndrome (SARS), inhalational
anthrax, plague and smallpox; and the biochemical hazards: sarin,
hydrogen cyanide, phosgene and mustard gas (dichlordiethyl sulfide).
Responses were compared with UK national recommendations and a
previous survey in 2009 [2].

Results Ninety-eight clinicians (anesthetics n = 51, emergency
medicine n = 21, intensive care medicine n = 26) completed surveys.
The best knowledge (76% correct) was for SARS, with less knowledge
for anthrax, plague, EVD, and smallpox (60%). We found limited
knowledge for chemical warfare agents (20 to 30%). Sixty to 80% of
all incorrect responses were over-rated. There was no difference in
knowledge compared with previous published results [2].

Conclusion Despite national and regional training since previous
surveys [2], the results indicate that further training on PPE is required
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for clinicians treating patients exposed to infectious diseases and CBRN

agents, ideally in a simulation setting. Further research into whether

the required levels of PPE are readily available to clinicians would be

pertinent.
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Introduction To describe the characteristics of the patients with
tuberculosis (TB) requiring intensive care and to identify the factors
associated with in-hospital mortality in an ICU in Portugal.

Methods A retrospective cohort study between January 2007 and
July 2014 of all patients with TB admitted to the ICU of the Infectious
Diseases Department of Centro Hospitalar de Sdo Jodo. Comorbid
diagnoses, clinical features, radiological and laboratory investigations
and outcomes were reviewed. The primary outcome was the in-
hospital mortality. A univariate analysis was performed to identify risk
factors for death.

Results During the study period, 40 patients with TB were admitted
to the ICU; 75% male and median age of 52 years (IQR 37.5 to 62.8).
Overall, 22 (55%) patients died in the hospital, of whom 16 (40%) died
in the ICU. Comorbid illness was identified in 32 (80%) patients, with HIV
infection being the most common, present in 15 (37.5%) patients. The
main reason for ICU admission was respiratory failure (70%), followed by
sepsis/septic shock (22.5%). Twenty-eight (70%) patients had isolated
pulmonary disease, four (10%) had isolated extrapulmonary disease
and eight (20%) had association of pulmonary and extrapulmonary
disease. Mycobacterial cultures were positive in 31 (77.5%) patients;
three patients presented monoresistant strains. Twenty-nine (72.5%)
patients required mechanical ventilation and 21 (52.5%) required
vasopressor infusion in the ICU; two patients were treated with ECMO.
Thirty-four (85%) patients received antituberculosis therapy. The
median length of stay was 11.5 (IQR 3.25 to 28.5) days in the ICU and
40.5 (IQR 21.0 to 62.8) days in the hospital. The presence of at least one
comorbidity, smoking, age, sepsis/septic shock on admission, high
SAPS Il and APACHE Il score, positive direct examination and PCR in
respiratory samples, the need for mechanical ventilation or vasopressor
infusion were significantly associated with mortality (P <0.05). There
was no association between mortality and HIV status, site of TB disease,
concomitant acute disease or development of hospital infections.
Conclusion In this cohort we found a high mortality rate in the TB
patients requiring intensive care. The risk factors for mortality due to
severe TB are mainly related to the severity of organ failure, patient
characteristics and burden of disease and not to HIV status or site of
TB disease.
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Introduction Mucormycosis is a devastating disease most commonly
seen in immunosuppressed individuals. It has the propensity
to disseminate in humans and cause rhinocerebral, pulmonary,
gastrointestinal, and cutaneous infections. This study focuses on
cutaneous mucormycosis, incidence, epidemiologic characteristics and
mortality in intensive care medicine.



Critical Care 2015, Volume 19 Suppl 1
http://ccforum.com/supplements/19/S1

Methods We present a descriptive study in an ICU between the
years 2001 and 2013 on the incidence of patients with cutaneous
mucormycosis. Sociodemographics, comorbidities and laboratory
data were recorded. Clinical data were collected to calculate the
APACHE score. The main outcome was to analyze the epidemiological
characteristics of patients with cutaneous mucormycosis and mortality.
Results Seven patients were identified with cutaneous mucormycosis
between the years 2001 and 2013. The mean age of patients was
52 + 4, with an APACHE score of 19 + 9, and 57% died. All patients were
admitted for trauma-related injury suffering blast, abrasive injuries or
burns. Mortality among patients with signs of sepsis was 100%, and
only in one of them was empirically antifungal therapy started; in the
others antibiotic treatment was directed. Among patients without
signs of sepsis, the survivor was treated with amputation where
mucoral infection was isolated. Procalcitonin rose in all patients with
signs of sepsis.

Conclusion Cutaneous mucormycosis is less common than other
clinical forms, most frequently seen in inmunocompetent patients
but potentially lethal if treatment is not rapid. Patients at risk are
those with disruption of the normal protective cutaneous barrier.
In these patients, if signs are of sepsis it is very important to suspect
the possibility of infection by Mucor and initiate empiric antifungal
treatment with surgery to avoid high mortality. Surprisingly, in our
series, determination of procalcitonin showed high levels in spite of
not having value in fungal infection.
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Introduction Ventilator-associated pneumonia (VAP) remains a
significant problem within ICUs. There is a growing recognition of the
impact of critical-iliness-induced immunoparesis on the pathogenesis
of VAP, but the mechanisms of this immunoparesis remain incompletely
understood. We hypothesised that, because of limitations in their
routine detection, Mycoplasmataceae are more prevalent amongst
patients with VAP than previously recognised, and that these organisms
potentially impair immune cell function.

Methods Two cohorts [1,2], totalling 159 patients, were recruited
from 12 UK ICUs; all patients had suspected VAP and underwent
bronchoscopy and bronchoalveolar lavage. VAP was defined as
growth of organisms at >10* CFU/ml on conventional culture. Thirty-
six healthy donors underwent lavage for comparison. Samples were
tested for Mycoplasmataceae (Mycoplasma and Ureaplasma spp.) by
PCR, and positive samples underwent sequencing for speciation.
Additionally, healthy donor monocytes and macrophages (MDM)
were exposed to Mycoplasma salivarium and their ability to respond to
lipopolysaccharide and undertake phagocytosis was assessed.

Results Mycoplasmataceae were found in 48% of patients with VAP,
compared with 14% of patients without VAP (P <0.0001). Patients with
sterile lavage had a similar prevalence to healthy donor lavage (10 vs.
8%, P = 0.54). The commonest organism identified was M. salivarium.
Human blood monocytes and MDM incubated with M. salivarium
displayed impaired cytokine responses to lipopolysaccharide and
MDM demonstrated impaired phagocytosis.

Conclusion This study demonstrates a high prevalence of
Mycoplasmataceae amongst patients with VAP, with a markedly lower
prevalence amongst patients with suspected VAP in whom subsequent
cultures refuted the diagnosis. The commonest organism found, M.
salivarium, is able to profoundly impair the functions of key immune
cells and thus suggests that Mycoplasmataceae may contribute to VAP
pathogenesis.
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Introduction Changes in infection agents and their sensitivity to
antibiotics are the main cause of severity of surgical infections. In
spite of development and introduction of new drugs and methods of
treatment, the number of patients with sepsis increases, so the problem
in diagnosing and treatment is still far from resolution.

Methods A comparative retrospective analysis of 52 histories of
patients with sepsis, which were treated in the Department of Surgical
Infections in 1999 and 2013.

Results The number of patients with sepsis in 2013 was raised 2.7
times, in comparison with 1999. Mortality decreased from 79% in
1999 to 55% in 2013. In most cases sepsis was accompanied with
immunosuppressive disorders, such as diabetes, oncology, alcohol
and drug addiction, and HIV infection. We analyzed crops of discharge
from the wound and blood cultures in 52 patients with sepsis. Crops of
wound were taken during the initial surgical intervention, then every
3 to 7 days, as well as the surgical interventions being repeated. Blood
cultures were performed in the presence or suspected diagnosis of
sepsis, in accordance with the classification Bone criteria. In comparison
of spectrum of infection agents, Staphylococcus aureus is still leading
(1999 - 36.6% of isolates, 2013 - 25%), and the percentage of MRSA was
0% in 1999 and 37.5% in 2013. The frequency of Gram-negative flora
has increased: E. coli (8.5%/20%), P. aeruginosa (8.5%/12%), Klebsiella
pneumoniae (0%/16%) and Acinetobacter spp. (0%/16%). Speaking
about the resistance of microorganisms, there is still a high percentage
of sensitivity to aminoglycoside antibiotics (79.4%/75%), glycopeptides
(77.2%/71%), carbapenems (88.4%/78%) and also to the combination
therapy (71.8%/62.4%), but also a reduction in sensitivity to the
group of beta-lactam antibiotics (58.2%/32.5%) and fluoroquinolones
(64.6%/36.4%).

Conclusion The number of patients with sepsis has increased;
the mortality of sepsis has decreased. The frequency of S. aureus
isolation is still high, MRSA is the same. The frequency of Gram-
negative flora isolation has increased, especially K. pneumoniae and
Acinetobacter spp. The resistance of microorganisms to beta-lactams
and fluoroquinolones is rising but the sensitivity to aminoglycosides,
glycopeptides, and carbapenems is still maintained.

P91

Infectious events and prescription of antimicrobials in the coronary
ICU

CE Bosso', SV Ferreira?, GE Valerio?, JV Moraes?, VV Raso?

"Instituto do Coragdo de Presidente Prudente, Brazil; Faculdade de Medicina —
UNOESTE, Presidente Prudente, Brazil

Critical Care 2015, 19(Suppl 1):P91 (doi: 10.1186/cc14171)

Introduction The effectiveness of initially used antimicrobials
represents animportantfactorininfectious eventsin coronary intensive
care units (CICU) [1]. This study aimed to analyze the prevalence of
infectious events and the prescribed antimicrobial in CICU.

Methods We analyzed the data of 2,005 patients admitted to the CICU
for 3 years. The infectious events were based on general characteristics,
main sites and outbreaks of infectious events in addition to the main
microorganisms and pathogens. The prescription of antimicrobials was
analyzed based on the isolated or associated use of antimicrobials. We
also analyzed the adequacy of initial empirical antimicrobial according
to the microbiological evidence. The general characteristics of events —
that is, time, evidence of infection, infections by multidrug-resistant
pathogens — are also presented.

Results The prevalence of infection was 4% (n = 81). Ventilator-
associated pneumonia was 35% (n = 28), whereas urinary and primary
bloodstream associated with catheters was 14% (n = 11) and 9% (n =
7), respectively. There was 82% (n = 66) evidence of microbiological
infection. The main pathogens and microorganisms found were
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Gram-positive bacteria (n =24, 30%; Staphylococcus aureus (n=16,20%),
Enterococcus faecalis (n = 4, 5%), Staphylococcus epidermidis (n = 3, 4%)),
Gram-negative (n = 43, 53%; klebsiella sp. (n = 13, 16%), Pseudomonas
aeruginosa (n = 7, 9%), Escherichia coli (n = 7, 9%)) and fungi (n = 5,
6%; candida sp. (n = 2, 3%), Candida albicans (n = 1, 1%), Candida
dubliniensis (n = 1, 1%)). The commonly prescribed antimicrobials
were piperacillin/tazobactam (n = 32, 40%), vancomycin (n = 30, 37%),
polymyxin B (n = 23, 28%), cefepime (n = 16, 20%), meropenem (n =12,
15%), cefuroxime (n = 8, 10%), ciprofloxacin (n = 6, 7%), tigecycline (n =
6, 7%), ampicillin (n = 5, 6%), clindamycin (n = 4, 5%), chloramphenicol
(n =4, 5%), oxacillin (n = 4, 5%) and others (n = 32, 28%). There was 75%
(n =46) infection during hospitalization in the unit. Approximately 32%
of infections were caused by multidrug-resistant pathogens, although
there was efficiency of 81% in the proper use of initial antimicrobials.
Conclusion We conclude that infection is prevalent even in CICU, and
that the microbiological profile is quite diverse, as well as the antibiotics.
This allows us to better understand the profile of this kind of unit.
Reference
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Introduction The aim was to analyze the Gram-negative bacteremia
profile and the predisposing factors for length of stay in the surgical
and medical ICU and outcome.

Methods Retrospective data analysis of patients during 4 years treated
in a surgical and medical ICU with positive blood culture for Gram-
negative rod.

Results Gram-negative rod monobacteremia (n=160) cultures revealed:
Escherichia coli (n = 52, 32.5%), Acinetobacter spp. (n = 47, 29.4%),
Klebsiella spp. (n = 22, 13.7%), Enterobacter spp. (n = 20, 12.5%), Proteus
spp. (n =11, 6.9%), anaerobes (n = 3, 1.9%) and other Gram-negative
rods, including Stenotrophomonas maltophilia, Haemophilus influenzae,
Neisseria meningitidis, Achromobacter spp. and Actinobacillus limirensi
(n =5, 3.1%). Both E. coli and Acinetobacter spp. were responsible for
the vast majority of Gram-negative rod monobacteremia (n = 99,
61.8%, P = 0.0128). Also most often (n = 50, 72.5%, P = 0.049) primary
bacteremia was caused by E. coli and Acinetobacter spp. Separate
group’s multidrug resistance was found: E. coli in 12 (23.1%) cases,
Acinetobacter spp. in 45 (95.7%, P = 0.02), Klebsiella spp. in nine (40.9%),
Enterobacter spp. in 11 (55.0%), Proteus spp. in six (54.6%) cases. The
vast majority of patients with multidrug-resistant bacteremia were
aged over 65 years (n = 64, 77.1%, P = 0.042), stayed in the ICU less
than 14 days (n = 70, 84.3%, P = 0.039), and had lethal outcome (n =
74, 89.2%, P = 0.03). Patients who stayed in the ICU less than 14 days
presented with primary Gram-negative rod bacteremia (n = 67, 57.7%,
P = 0.03), need for mechanical ventilation (n = 90, 77.6%, P = 0.043)
and lethal outcome (n = 112, 96.6%, P = 0.01). Lethal outcome was
confirmed in patients with primary Gram-negative rod bacteremia
(n=55,79.7%, P=0.03), MDR strain (n = 74, 89.2%, P = 0.03), presence
of shock (n = 120, 75.0%, P <0.001), mechanical ventilation (n = 133,
74.3%, P <0.001), cancer chemotherapy (n = 18, 90.0%, P = 0.03), and
chronic obstructive pulmonary disease (n = 13, 100%, P = 0.03).
Conclusion E. coli and Acinetobacter spp. — the most often pathogens
of Gram-negative rod bacteremia — were mostly multidrug resistant.
Multidrug-resistant bacteremia was related to age, length of stay less
than 14 days, and lethal outcome. Predisposing factors for shorter
length of stay: primary bacteremia, mechanical ventilation, lethal
outcome, and for lethal outcome: primary bacteremia, multidrug
resistance, presence of shock, mechanical ventilation, cancer
chemotherapy, chronic obstructive pulmonary disease.
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Introduction The objective was to evaluate whether asymptomatic
carriage of methicillin-resistant  Staphylococcus aureus (MRSA),
vancomycin-resistant enterococci (VRE) and extended-spectrum beta-
lactamase producing Gram-negative bacilli (ESBL-GN) on admittance
to the ICU of the University Hospital of Infectious Diseases Cluj-Napoca,
Romania is a risk factor for infection due to these multidrug-resistant
organisms (MDRO) during hospitalization.

Methods A prospective study during a 6-month period (June to
November 2014), including all adult patients admitted to our ICU.
All patients were screened on admittance for nasal MRSA, intestinal
VRE and ESBL-GN carriage. Patients admitted with any localization
of infections due to these organisms were excluded. Patients were
monitored for developing nosocomial infections due to MDRO during
hospitalization. We evaluated previous colonization as a risk factor for
future infections. We used bioMerieux selective chromogenic media for
MDRO for screening and Vitek2Compact for identification. Statistical
analysis was performed with chi-square test and univariate analysis.
Results From 119 screened adult patients, 65 women (54.6%), average
age 67 years, we had at screening on admittance into the ICU: 14
positive MRSA (11.8%), 63 positive ESBL-GN (52.9% - 41 strains of
Escherichia coli, 26 strains of Klebsiella sp., 11 strains of Proteus mirabilis
and one strain of Enterobacter cloacae) and 35 positive VRE (29.4% -
33 strains of Enterococcus faecium and two strains of Enterococcus
faecalis) without concomitant infection with these MDRO. The average
duration of ICU stay was 7.32 days. During hospitalization, 14 patients
(11.8%) developed nosocomial infections due to MDRO. Colonization
with MDRO preceded nosocomial infections in: one of four patients
with MRSA-positive blood cultures (P = 0.96), seven of eight patients
with ESBL-GN infections (P = 0.10) and three of four patients with VRE
urinary tract infections (P = 0.14). Although not statistically significant,
owing to the low number, most patients who developed infections
with ESBL-GN had previous intestinal colonization.

Conclusion The carriage of MDRO in ICU-admitted patientsisimportant,
especially for ESBL-GN. The incidence of nosocomial infections with
MDRO in the ICU is high. ESBL-GN intestinal colonization could be a
risk factor for nosocomial infections but further studies are needed to
confirm this.
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Introduction We describe the type of patient and the main nosocomial
infections in a level Il hospital ICU unit, 18 beds (12 polyvalent-general,
six coronary).

Methods We used the ENVIN-HELICS database and made statistical
calculations for all patients admitted to the ICU between 1 October
2012 and 30 September 2013 using SPSS v.15.

Results Patients admitted (1,126): 65.1% were male; mean age 61.72
(SD +15.8), CI (60.7 to 62.7); mean APACHE Il 12.6 (SD +8.42), CI (12.12
to 13.11); and a mean time stay of 4.84 days (SD £6.26). In total, 68.9%
were provided from the community. A total of 44.1% were coronary,
2.84% trauma and 53.02% medical-surgical patients. A total of 29.8%
had antibiotic therapy in the ICU, 20% had it before incoming. In total,
18.38% were treated with artificial airway (MV, tracheostomy). In total,
54.09% used a urinary catheter and 38.8% needed a central venous
catheter. Fifteen percent of patients had some kind of surgery before
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admission; 4.8% required the extrarenal depuration technique. In total,
497 patients (44.1%) were coronary, 49.5% male, mean age 66.18 (SD
+12.6), Cl (64.88 10 67.48); mean APACHE119.74 (SD +6.1), Cl (9.1 t0 10.3);
and a mean time stay of 3.62 days (SD +4.7), Cl (3.1 to 4.1). Mortality in
this group was 3.7%. In 61.9% of cases the diagnosis of admission was
AMI, 16% arrhythmia and 11.6% unstable angina. Of patients, 629 were
polyvalent (55.8%), 53.85% male, mean age 58.05 (SD +17.2), Cl (56.7
to 59.4); mean APACHE Il 14.6 (SD #+9.1), Cl (13.8 to 15.3); and a mean
time stay of 4.64 days (SD +7.7), CI (4 to 5.25). Mortality was 11.6%.
In 33.2% the cause of income was digestive, 23.2% acute or chronic
exacerbated respiratory failure, 12.4% severe sepsis/septic shock and
10.1% postoperative cardiovascular surgery. The incidence density (ID)
of catheter-related bacteremia was 5.5, 92.8% from the fourth day of
ICU admission; ID of ventilator-associated pneumonia (VAP) was 5.94,
88.9% since the fourth day; and ID of urinary tract infections (UTI)
related to urinary catheter was 2.88, 80% of them since the fourth day.
From all patients who developed intra-ICU infections, mean APACHE Il
in admission was 21.3 (SD +9.6) with a mean time stay of 23.4 days (SD
+12.9) and a mortality percentage of 19.6%.

Conclusion In our ICU the main cause of admission was the polyvalent
patient, who is younger and has more severity with not much difference
in mean time of stay compared with the coronary patient. The intra-ICU
infections provide an increase of morbi-mortality risk and consumption
of resources.
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Introduction Poor infection control practices along with irrational
usage of antibiotics lead to emergence of multidrug-resistant (MDR)
organisms. Increasing use of colistin for treating MDR infections leads
to selection of organisms that are intrinsically resistant to colistin.
There are limited Indian literatures which evaluated the incidence of
intrinsically resistant isolates to colistin in critically ill patients. Our
study aimed to investigate the incidence of true pathogen or colonizer
with the prior antibiotic exposure and patient’s clinical outcome.
Methods The prospective, cross-sectional study was carried out from
March 2013 to April 2014. Clinical samples included culture positivity
for isolates intrinsically resistant to colistin from patients who were
admitted to the ICU or had a prior ICU stay in the same admission.
Results A total of 93 unusual Gram-negative rods were isolated from 76
patients. This included 19.4% (n = 18) Serratia marcescens, 12.9% (n =
12) Stenotrophomonas maltophilia, 14% (n = 13) Burkholderia cepacia,
24.7% (n = 23) Proteus mirabilis, 17.2% (n = 16) Morganella morganii,
9.7% (n =9) Elizebethkingia meningoseptica and 2.1% (n = 2) Providencia
species. A total of 68.4% (n = 52) patients had prior exposure to either
colistin or carbapenems or both. In total, 71% (n = 66) of the total
isolates from patients had previous antibiotic exposure. Among the
total 93 intrinsically resistant isolates to colistin, 37.6% (n = 35) of
isolates from all clinical sources (endotracheal, pus, urine and blood
samples) were true pathogens and the remaining 62.3% (n = 58) were
colonizers. There was a statistically significant increase in length of ICU
stay and duration of hospitalization in the presence of true pathogen.
Conclusion Selection pressure due to extensive use of higher antibiotics
may lead to emergence of intrinsically resistant isolates, which narrows
thetherapeuticoptionsinthe ICU.Our study emphasizes the paramount
importance of establishing clinical relevance of these organisms before
treating them as true pathogens. This calls for judicious use of higher
antibiotics, implementation of an antibiotic stewardship program and
strict infection control practices.
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Introduction In the era of rising prevalence of serious infections
caused by multidrug-resistant (MDR) organisms and the paucity of
in-flow of newer antimicrobial agents, the relatively older antibiotics
that had been left out of clinical practice for various reasons are now
being increasingly considered as the potential agents to combat such
infections. Fosfomycin, known for almost four decades, has a broad
spectrum of activity against several Gram-negative and Gram-positive
bacteria.

Methods This study, conducted in the Microbiology Department of
Medica Superspecialty Hospital between July and November 2014,
was aimed at testing the in vitro sensitivity of fosfomycin against
isolates identified from various clinical specimens from different parts
of Kolkata. After confirming the identity and antibiogram by Microscan
Autoscan 4, the isolates were tested for fosfomycin sensitivity by
the Epsilometer test. MIC values were interpreted in accordance
with the currently recommended Clinical and Laboratory Standards
Institute (CLSI) criteria for urinary tract isolates of Escherichia coli and
Enterococcus faecalis and the European Committee on Antimicrobial
Susceptibility Testing (EUCAST) criteria for Enterobacteriaceae and
Staphylococcus aureus.

Results Out of the 1,895 isolates tested, fosfomycin displayed an overall
in vitro susceptibility against 90%, but only 64% against MDR strains.
Among the MDR organisms nearly 78% of E. coli and 70% of Klebsiella
spp. and 40% of MRSA isolates showed provisional MICs in the sensitive
range while among the sensitive strains fosfomycin showed around
92% susceptibility. Our study results were comparable with the results
obtained from an Indian study published from CMC Vellore in 2013
showing a fosfomycin susceptibility of around 75% among MDR
uropathogenic E. coli.

Conclusion Being a broad-spectrum bactericidal agent usable both
orally and parenterally with low toxicity profiles and lesser prevalence
of cross-resistance with other antimicrobials, fosfomycin can be an
alternative to other broad-spectrum agents to treat uncomplicated
infections as well as in the case of infections with MDR organisms where
treatment options are very few. This study possibly reveals a much-
needed solution for the rising carbapenem resistance and also for the
treatment of infections with such MDR pathogens, thereby bringing
down the length of stay in hospital, cost of therapy and suffering on
the part of the patients.
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Introduction The emergence of multidrug-resistant (MDR) pathogens
is a major cause of infection-related mortality among critically ill
patients. The synergistic effect between commonly used antibiotics
against difficult to treat nosocomial MDR Gram-negative strains, if
present, could provide a viable option as an alternative therapy. The
aim of this study was to investigate the potential of antibiotic synergy
against MDR A. baumannii, K. pneumonia and P. aeruginosa strains,
isolated from critically ill patients in a Greek ICU.

Methods We tested 59 A. baumannii, 41 K. pneumoniae and 64 P.
aeruginosa strains, isolated during the period 2010 to 2013. All strains
were resistant to carbapenems and showed reduced susceptibility or
resistance to tigecycline or colistin (MIC >2), in accordance with CLSI
guidelines. We evaluated double-drug combinations of carbapenem
(CRB)/colistin (COL), tigecycline (TG)/COL, rifampicin (RIF)/COL, CRB/
gentamicin (GEN), CRB/amikacin (AMK) for A. baumannii, TG/COL,
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CRB/COL, piperacillin-tazobactam (PIP/TAZ)/GEN, CRB/GEN for K.
pneumoniae and AMK/(PIP/TAZ), AMK/aztreonam (AZT), AMK/cefepime
(CEF), AMK/CRB and CRB/COL for P. aeruginosa strains. In order to
perform synergy tests, the E-test methodology (BioMerieux, Marcy
I'E'toile, France) was used. Synergy was defined as a fraction inhibitory
concentration (FIC) index <0.5, additive effect 0.5 to 1, indifferent or
antagonistic effect >2 (Lorian definition).

Results Against 59 MDR A. baumannii strains, the synergy effect of CRB/
COL was 55.9%, RIF/COL 38.9%, CRB/GEN 22%, CRB/AMK 20.3% and
TG/COL 16.9%, respectively. Against 41 K. pneumoniae strains, synergy
rates were: CRB/COL 43.9%, CRB/GEN 31.7%, PIP/TAZ/GEN 29.2% and
TG/COL 24.4% respectively. Against 64 P. aeruginosa strains, synergy
rates were: AMK/PIP/TAZ 64.6%, AMK/AZT 64.6%, AMK/CEF 58.3%, CRB/
COL 52%, AMK/CRB 25%.

Conclusion The most effective combination for both the A. baumannii
and K. pneumoniae strains tested was CRB/COL. The next most effective
combination was RIF/COL and CRB/GEN respectively. No competitive
effect was observed for RIF/COL combination in all cases tested. The
most effective combinations for P. aeruginosa strains were AMK plus
PIP/TAZ or AZT or CEF. The next most effective combination was CRB/
COL. We recommend implementation of an antibiotic synergy test

for MDR pathogens as a routine antimicrobial test in the hospitals’

microbiology laboratories, especially for critically ill patients, since
some combinations seem to excel. Further studies are needed for the
correlation of these combinations with clinical efficacy.
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Introduction Ventilator-associated pneumonia (VAP) is a common
and serious problem in ICUs. Several studies have been conducted
to determine the effectiveness of Gram stain of tracheal aspirates for
diagnosing VAP. However, the effectiveness for predicting causative
microorganisms and guiding appropriate initial antibiotic therapy has
not been evaluated. The purpose of this study is to determine whether
Gram stain of tracheal aspirates can guide appropriate initial antibiotic
therapy for VAP.

Methods We retrospectively assessed two hypothetical empirical
antibiotic treatment algorithms for VAP on an 18-bed ICU. Data
on consecutive episodes of microbiologically confirmed VAP were
collected over a period of 22 months and divided into a derivation
(1 February 2013 to 30 November 2013) and validation (1 December
2013 until 15 November 2014) cohort. We constructed two algorithms
in the derivation cohort. One is a local ecology-based algorithm (LEBA),
according to clinical risk factors for MDR and susceptibility results in
our hospital. The other is a Gram stain-based algorithm (GSBA). The
selection of antibiotics on GSBA was directed against pathogens
predicted from the results of bedside Gram staining of tracheal
aspirates collected just before antibiotic therapy. Subsequently, LEBA
and GSBA were retrospectively reviewed and compared with actually
prescribed antibiotics in the validation cohort.

Results The first 50 VAP episodes made up the derivation cohort and
the subsequent 50 VAP episodes the validation cohort. Antibiotic
coverage rates by applying LEBA and GSBA were identical (96% vs.
96%). GSBA proposed more narrow spectrum therapy as compared
with LEBA (P <0.001). GSBA recommended carbapenems in significantly
less episodes than LEBA (P <0.001) and the same episodes as actually
prescribed initial therapy (P = 1). However, there was significant
increase of antibiotic coverage rates in GSBA compared with the
actually prescribed initial therapy (96% vs. 78%, P = 0.015).

Conclusion Antibiotic coverage rates on GSBA were comparable with
LEBA. The use of GSBA would result in a significant reduction of the
administration of broad-spectrum antibiotics. Bedside Gram staining
may be useful to guide appropriate initial antibiotic therapy for VAP.
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Introduction Urinary tract infection (UTI) is one of the most common
bacterial infections in humans. Gram-negative organisms being the
most common causative agent, the rising prevalence of resistance
to a number of antibiotics and more importantly the production of
extended spectrum beta-lactamase (ESBL) by these organisms is a
growing concern worldwide. As the scenario is no better in community
isolates, the choice of empirical antimicrobials for such infections
becomes a great challenge for the clinicians.

Methods In this retrospective observational study we aimed at
knowing the prevalence of ESBL production by organisms causing UTI
in the community and to study the antibiogram of such isolates. Urine
samples from patients with suspected UTI in the community were
cultured for uropathogen by routine microbiological methods and
susceptibility testing was done on Microscan Autoscan 4 (Siemens).
Results Out of 527 isolates of Enterobactereaceae, 314 (59.58%) were
ESBL producers from the community samples compared with 315
(67.30%) from hospital samples, with Escherichia coli being the most
commonly isolated pathogen. Enterobacter spp. showed highest
prevalence (80%) of ESBL production from the community samples.
Among the ESBL producing strains from the community, the sensitivity
to ciprofloxacin, levofloxacin and nitrofurantoin was 18%, 21% and
44% respectively while in the non-ESBL producers the sensitivity rates
were 52%, 51% and 73% respectively.

Conclusion Organisms producing the ESBL phenotype present with
an added possibility of being resistant to other broad-spectrum
antimicrobial agents which are commonly prescribed in the community
to empirically treat such infections. This makes the choice of empirical
antibiotic much more challenging in the community, drawing errors
in judgment. A possibility of frequent overcorrection lies on the other
side of the coin. This study also shows the possible need for empirical
institution of class | carbapenems as one of the treatment options and
outpatient parenteral antimicrobial therapy.
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Introduction We tried to develop a predictive model for patients
colonized/infected by any multidrug-resistant organism (MDRO-C/I)
at ICU admission based on risk factors easy to obtain (not depending
on complex clinical records), being aware that foreseeing MDRO-C/I at
ICU admission is key for appropriate empirical treatment and infection
control.

Methods Data were collected prospectively from admission to
discharge of 16,950 patients admitted consecutively (at least
>24 hours) to 147 Spanish ICUs of the ENVIN (National Surveillance
Study of Nosocomial Infections in ICUs) registry, from April to June
2010. To create the predictive model, 11,998 (2/3) patients were used
for univariable and multivariable logistic regression model and 4,952
(1/3) for subsequent validation.

Results With a MDRO prevalence of 2.12% (359 MDROs at ICU admission
were detected in 314 patients), 87.58% patients had only one MDRO,
meanwhile 12.42% were MDRO-C/I by two or more simultaneously.
Risk factors used in the development of the predictive model and
independently associated with MDRO-C/I at ICU admission were
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(relative risk not shown due to space limitation): age 65 to 74, medical or
surgical critical patient (especially urgent surgery), admitted from other
ICU or long-term facility, immunosuppression and deep postsurgical
skin or skin-soft tissue infections. Admitted from the community and
female gender emerged as protective factors. Although the predictive
model showed good discrimination (AUC-ROC = 0.775 (95% Cl, 0.744 to
0.807)), sensitivity was only 67.4%. Validation with the remaining 4,952
patients (1/3) showed an AUC-ROC = 0.712 (95% Cl, 0.665 to 0.759) and
a Pvalue on the Hosmer-Lemeshow goodness of fit test of 0.855. Even
creating a new model, including variables obtained after ICU admission
(severity by APACHE score, mechanical ventilation, central venous,
arterial or urinary catheter, immunodeficiency, parenteral nutrition,
ventricular derivation, extrarenal depuration, non-invasive ventilation,
tracheotomy, enteral nutrition and nasogastric tube), prediction
capability did not improve (AUC-ROC = 0.801 (95% Cl, 0.774 to 0.828),
sensitivity 71.4%).

Conclusion MDRO prediction at ICU admission could not be based
merely on clinical-demographic risk factors. Taking into account local
particularities and combining risk factors with a rapid laboratory test
might be the most effective way forward.
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Introduction Being capable of predicting MRSA on ICU admission
is crucial to enhance infection control and to avoid inappropriate
empirical treatment. Two objectives were studied: to describe risk
factors for MRSA colonization/infection (MRSA-C/I) once admitted to
the ICU; and to develop a predictive model at ICU admission, based on
easy-to-obtain admission factors.

Methods Data were collected prospectively from 69,894 patients
admitted consecutively (stay >24 hours) to 147 Spanish ICUs
participating in the National Surveillance Study of Nosocomial
Infections in ICU registry (ENVIN) during April to June 2006 to 2010.
Univariable and multivariable analysis was performed for both
objectives but we used only easy-to-obtain variables for the predictive
model exclusively from those admitted in 2010 (n = 16,950, 2/3 for
analysis and 1/3 for subsequent validation).

Results In the 2006 to 2010 period, 1,046 were C/I by MRSA (note
that relative risks are not included due to space limitations). First
objective: previous antibiotic, APACHE Il score >18, skin-soft tissue
or postsurgical superficial skin infections, trauma or medical patient,
age >65 (especially >75), urinary catheter and admitted from a long-
term care facility were independent risk factors for MRSA-C/I in ICU.
Multicolonization increased significantly the risk of MRSA-C/I, and
immunodeficiency and gender male emerged as protective factors.
Second objective: independent risk factors on ICU admission were
male gender, trauma critical patient, urgent surgery, admitted from
other ICU, community or long-term facility, being immunosuppressed
and skin-soft tissue infection. All configured the risk model for which,
although showing good discrimination (AUC-ROC, 0.77; 95% Cl, 0.72
to 0.82), sensitivity (67%) and specificity (76.5%) were insufficient for
the ICU setting. Afterwards validation with the remaining 4,952 (1/3)
showed AUC-ROC = 0.72 (95% Cl, 0.65 to 0.79) and P value on the
Hosmer-Lemeshow goodness of fit test = 0.539. The model did not
improve even after including more complex variables (AUC-ROC = 0.82;
95% Cl, 0.77 to 0.86, sensitivity 63.64%, specificity 78.48%).

Conclusion Independent risk factors for MRSA-C/I in the ICU and at
ICU admission are described. To predict MRSA-C/I at ICU admission
we should not rely on clinical-demographic risk factors alone. Its
combination with a rapid laboratory test could be the way to proceed
in future studies.
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Introduction Recently, extracorporeal cardiopulmonary resuscitation
(ECPR) has become a common measure against cardiopulmonary
arrest. In cases with ECPR, we usually insert cannulae for extracorporeal
membrane oxygenation (ECMO) via the femoral artery and vein.
However, the cannulation site is often contaminated by feces due
to incontinence. Moreover, patients tend to be compromised by
hypothermia due to the target temperature management, so we
often experience central line-associated bloodstream infection of
patients undergoing ECMO. We investigated the protective effect of a
fecal incontinence management system (FMS) against bacteremia in
patients undergoing ECMO.

Methods We studied 41 consecutive patients undergoing ECMO for
out-of-hospital cardiac arrest (OHCA) between April 2010 and May 2014.
Patients were divided into two groups according to the use or no use
of FMS (Flexi-Seal™). Patients who died within 48 hours or from whom
cannulae for ECMO were removed within 48 hours were excluded.
Patients’ characteristics, underlying disease, target temperature
management, prophylactic antibiotic use and incidence of bacteremia
during admission were recorded and analyzed retrospectively.

Results Among 41 patients, 15 (37%) underwent FMS. There was
no difference in age, sex, underlying disease, target temperature
management, and prophylactic antibiotic use between two groups.
Mean duration of ECMO was 4 days in both groups. The incidence of
bacteremia was none in the group with FMS and five (19%) in the group
without FMS. Within five cases of bacteremia, three were caused by
enterobacterium.

Conclusion FMS may be protective against bacteremia for OHCA
patients undergoing ECMO.
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Introduction Secondary bacterial pneumonia after influenza infection
can cause severe disease with a high mortality. Recently, a new
group 2 influenza A antibody (AT10_002) has been developed, which
binds to multiple H3 and H7 subtypes. In a mouse model of primary
influenza infection, treatment with AT10_002 as a fusion antibody
protects against lethal infection, and reduces loss of bodyweight [1].
We hypothesized that treatment with AT10_002 reduces weight loss,
lung injury and bacterial outgrowth, in a mouse model of viral infection
followed by secondary pneumococcal infection.

Methods Male C57BI/6 mice were intranasally inoculated with 400
TCID50 Influenza A (H3N2). Two days after infection, mice were injected
with either AT10_002i.v. (n = 8) or a control antibody (n=7). After 7 days,
both groups were intranasally inoculated with 5 x 10° S. pneumoniae
type 3 and were sacrificed 18 hours later. Outcome measures were
weight loss, wet lung weight, cell count in bronchoalveolar lavage fluid
(BALF), and colony-forming units (CFUs) in lung homogenate. Data are
represented as medians, and treatment groups are compared using
nonparametric tests.

Results Mice receiving AT10_002 showed significantly lower weight
loss at the time of sacrifice compared with the control group (+1% vs.
-12% change in weight; P = 0.0003). Also wet lung weight was lower
(68 vs. 96 mg; P = 0.0003), cell counts in BALF were lower (4.9 x 10° vs.
7.0 % 10° cells/ml; P=0.0037) and CFUs in lung homogenate were lower
(33 vs. 25 x 10* CFUs/mg; P = 0.0003) compared with controls.
Conclusion Early treatment with influenza antibody AT10_002
significantly reduces weight loss, lung injury and bacterial outgrowth,
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in a mouse model of influenza infection followed by secondary
pneumococcal pneumonia.
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Introduction The prevalence of viral respiratory tract infections in
critically ill patients is uncertain, as well as the optimal diagnostic
method to detect these. The aim of this study was to assess the
prevalence of viral respiratory tract infections in mechanically
ventilated patients, in both the upper and lower respiratory tract.
Methods A prospective observational study was performed in five ICUs
in the Netherlands. From September 2013 to April 2014, consecutive
acutely admitted, mechanically ventilated patients were included,
regardless of diagnosis at admission. Nasopharyngeal (NP) swabs and
tracheal aspirates (TA) were collected at intubation, and were tested
via multiplex RT-PCR for the following viruses: influenza A and B,
parainfluenzaviruses, RSV, human metapneumoviruses, bocaviruses,
coronaviruses, rhinoviruses, enteroviruses, parechoviruses and
adenoviruses. Viral DNA/RNA copies were expressed by crossing-point
(cp) values.

Results In total, 1,499 patients were included, of whom 265 patients
(18%) had a viral respiratory tract infection with at least one virus. In
17 patients, two viruses were found; two patients had an infection with
three viruses. The most prevalent was parainfluenzavirus-3 (5.7%); 17
patients (1.1%) had an infection with influenza. The lowest prevalence
of viral infections occurred in September (12%), the highest in October
and February (both 26%). Of the patients tested positive in TA, only 46%
also tested positive in NP. The median cp values were not significantly
different between TA and NP swabs (31.1 vs. 31.6, P=0.75).
Conclusion The prevalence of viral respiratory tract infections is high in
unselected ICU patients. Testing tracheal aspirate in combination with
nasopharynx greatly increased detection of viruses, and yields similar
cp values. Whether these viral infections are associated with prolonged
mechanical ventilation and worse outcomes remains to be determined.
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Introduction The early identification of severe sepsis and septic
shock and early implementation of the SSC bundles were associated
with reduced mortality [1]. The failure to initiate appropriate
antimicrobial therapy increased mortality of septic shock patients [2].
We hypothesized that the parameter ‘Consensus initial antimicrobial
therapy with microbial cultures’ correlates with outcome of septic
shock patients.

Methods We analyzed 535 consecutive patients with septic shock
(sepsis-induced hypotension persisting despite adequate fluid
resuscitation) from the EPOSS database (Data-based Evaluation and
Prediction of Outcome in Severe Sepsis), which was developed to
monitor and assess treatment efficacy in patient with severe sepsis
and septic shock. Patients were admitted to participating ICUs (12

S36

hospitals — 17 high-volume care units) in the Czech Republic from 1
January 2011 to 5 November 2013. Patients were divided into two
groups: survivors (n = 274) and nonsurvivors (n = 261).

Results Survivors versus nonsurvivors were similar in: age 65.8 (64.2;
67.5) versus 66.5 (64.7; 68.3) P = 0.583, men 159 (58.0%) versus 160
(62.0%) P = 0.376, APACHE Il score 27 (15 to 40) versus 28 (15 to 40)
P = 0.737. Statistically significant differences between survivors
versus nonsurvivors were found in the parameter ‘Consensus initial
antimicrobial therapy with microbial cultures’ 178 (79.5%) versus 128
(58.4%) P <0.001 and in the parameter ‘Administration antimicrobials
within the first hour’ 163 (59.9%) versus 171 (70.7%) P = 0.001.
Administration of 30 ml/kg crystalloid for hypotension or lactate
4 mmol/I (3 hours) and application of vasopressors (6 hours) were in
both groups without statistically significant differences.

Conclusion We found that correct choice of antibiotics improves
outcome of septic shock patients. The choice of empirical antimicrobial
therapy depends on complex factors related to the underlying disease,
susceptibility of pathogens, patient’s history and clinical syndrome.
Adequate initial antimicrobial therapy as an important factor of
survival along with suitable initial fluid resuscitation and application of
vasopressors should be a priority for healthcare in human septic shock.
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Introduction MDR infections in the ICU are not nosocomial all the time,
as perceived commonly. We performed a 2-year retrospective study to
analyze the source of culture positivity in a medical ICU and to identify
which types of infections are more prevalent.
Methods The data of a 35-bed medical ICU were analyzed from
November 2012 to October 2014. The source of culture positivity
was divided into three groups: patients admitted from the ER to the
ICU who were referred from other hospitals or direct admissions, the
second group was patients admitted within the hospital but outside
the ICU for the first 48 hours, and the third group was ICU-acquired
infections. We also analyzed the data for type of infections, whether
Gram-negative, Gram-positive or fungal.
Results There were 1,051 cultures positive in a 2-year period. In
total, 46.8% (n = 492) of cultures were already positive on admission,
which denotes community-acquired and referred patients from other
hospitals. A total of 31.1% (n = 327) of cultures were positive from
patients admitted to general wards for more than 48 hours and then
transferred to the ICU. Twenty-two percent (n = 232) of cultures were
ICU-acquired infections. The data show community-acquired and
hospital-acquired infections are the bulk of the culture load in an
ICU. This could be attributed to increased surveillance and adherence
to infection control practices in the ICU which may not be followed
stringently in other parts of the hospital. Overuse of broad-spectrum
antibiotics in community and primary care hospitals has resulted in a
spurt in growth of resistant infections. This has reached an alarming
level in developing countries. Out of total cultures positive 78.3% (n =
822) were Gram-negative infections which included community-based
and non-ICU infections.
Conclusion Antibiotic stewardship and strict adherence to infection
control protocols in hospitals and guidelines for general practitioners
can significantly reduce the load of resistant organisms in the ICU. This
may eventually improve patient outcomes and help in preserving the
antibiotics for future generations.
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Introduction Early microbiological documentation may reduce
attributable mortality and excessive use of broad-spectrum antibiotics
in ventilator-associated pneumonia (VAP). Using bronchoalveolar
lavage (BAL) and endotracheal aspirates (ETA), we studied a new
molecular biology-based approach to detect and quantify bacteria in
less than 3 hours. This prospective multicenter trial aimed at comparing
the microbiological results obtained using this molecular protocol
(easyMAG® system) and semiquantitative culture in suspected VAP.
Methods ETA and BAL samples were consecutively collected during
10 months in adult patients in four ICUs of France. The molecular
method includes a preprocessing liquefaction for ETA before DNA
extraction. DNAs were extracted using the easyMAG® system. Real-
time PCR (gqPCR) was run using the ABI7500FastDx PCR instrument. The
results presented here concern: Staphylococcus aureus, Pseudomonas
aeruginosa and Enterobacteriaceae. Quantification was performed
using qPCR standard curves, by converting the cycle threshold to CFU/
ml.

Results A total of 125 suspected VAP were included from 122 patients.
In total, 125 BAL and 107 ETA were collected. Sex ratio (M/F) was 76%,
and CPIS =6 was calculated in 74.6% of the suspected VAP patients.
Mean ventilation duration before sampling was 6 days. Seventy-eight
percent and 65% of the BAL and ETA culture were positive respectively.
Correlations between molecular method and culture on BAL and ETA
are reported in Table 1.

Table 1 (abstract P107). Concordance between qPCR and culture on BAL/ETA
in VAP patients

Positive Agreement  Sensitivity Specificity
culture  gPCR (%) (%) (%)
S.aureus 28/20 31725 96.7/89.7 96.6/76.9 96.8/93.8
(BAL/ETA)
P aeruginosa 23/20 20/23  97.6/935 100/100 97.1/924
(BAL/ETA)
Enterobacteriaceae  27/7 36/18  90.3/85.0 90.0/58.3 90.4/88.4

(BAL/ETA)

Conclusion Sensitivity and specificity of the new molecular approach
for these main bacteria found in VAP could enable targeted first-line
antibiotic therapy. In the future, the development of this approach will
aim at obtaining a bedside diagnostic in only a few hours.
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Introduction Xpert Carba-R® (Cepheid®, USA) is a PCR-based assay for
rapid (<1 hour) detection of bacteria carrying carbapenem-resistance
genes (KPC, NDM, VIM, OXA-48, IMP-1). The aim of the study is to
compare PCR with microbiological cultures in critically ill, abdominal
surgical patients.

Methods We performed an observational study at University Hospital ‘P.
Giaccone’ Palermo. We enrolled abdominal surgical patients admitted
to the ICU with suspected abdominal sepsis or developing sepsis during
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the ICU stay. We obtained two rectal swab specimens and two drainage
samples to perform PCR assay and classic culture tests. We used Cohen'’s
Kto test concordance of results. We considered concordant those results
of positive detection of carbapenemase-producing bacteria by both
methods (even if a polymicrobial growth was observed by cultures) or
negative results by both methods. Concordance was studied for rectal
swab and drainage specimens. Antibiotic susceptibility testing was
performed through a semiquantitative method.

Results Eight complete samples sets were collected from seven
patients. Seven rectal swab specimens were negative for both PCR and
cultures. In one patient a positive culture from carbapenem-resistant
P. aeruginosa was detected from the rectal swab resulting negative
to PCR. In one patient a positive culture from carbapenem-resistant
A. baumanii was detected by drainage culture resulting negative to
PCR. In two cases a positive result was observed from both PCR and
cultures of rectal swab and drainage specimens. Vim and KPC genes
were detected in one case and A. baumanii and K. pneumoniae with
carbapenem resistance were isolated from cultures. A KPC gene was
detected by PCRin the other case, and K. pneumoniae with carbapenem
resistance was isolated from cultures. In all other cases a negative result
was observed by both PCR and cultures. Cohen’s K of 0.71 (95% Cl =
0.21 to 1) was observed for rectal swab and drainage specimens.
Conclusion We need more data to evaluate the performance of PCR
for rapid detection of carbapenemase-producing bacteria from rectal
swabs and drainage of critically ill surgical patients even though its
concordance with cultures seems to be good.
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Introduction Antimicrobial resistance constitutes a growing global
threat, driven in part by inappropriate antimicrobial prescribing [1].
Most hospitals implement antibiotic policies to promote antimicrobial
stewardship. This audit examined the Royal Cornwall Hospital Trust
(RCHT) Critical Care Department’s compliance with the current
standard defined in our local antimicrobial policy. This states that
all antimicrobial prescriptions are to have an indication and review
date recorded [2]. Sequential strategies to improve compliance were
introduced prior to re-auditing the effects.

Methods The RCHT Critical Care Department utilizes the Phillips Care
Vue electronic patient record. Data from this system were interrogated
at three stages to assess our compliance with the trust’s antimicrobial
policy. The first data interrogation was performed prior to any
intervention, and reflected baseline antimicrobial prescribing habits.
The second data interrogation was performed during a period of active
antibiotic stewardship promotion. The third data interrogation was
performed following the addition of a care bundle to the prescribing
module of Care Vue. This daily tick-box prompt reminded clinicians
to check that all antimicrobial prescriptions had an indication and
review date recorded. The records of all of the patients admitted to the
critical care department during the periods of data interrogations were
assessed for antimicrobial indication and review date transcription.
Results From the first data interrogation, antimicrobial prescriptions
had anindication and review date transcription in 57% and 60% of cases
respectively. Following the awareness campaign, the indication and
review date transcription rate increased to 78% and 85% respectively. A
daily electronic prompt was then added to our care bundle list. The final
data interrogation, performed after this intervention, demonstrated
that the transcription rates for both the indication and the review date
had increased to 96%.

Conclusion We have demonstrated that the use of a daily prompt
within an electronic patient record can greatly improve compliance
in recording the indication and review date for all antimicrobials.
These data support the widespread implementation of an electronic
prescribing system where daily reminders are integrated in an effort to
improve compliance with antimicrobial stewardship.
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Introduction Multidrug-resistant (MDR) bacterial pneumonia is
associated with significant morbidity and mortality in severely ill
ICU patients. The assessment of factors associated with the onset
and clinical course of MDR pneumonia may improve treatment
effectiveness. The purpose of this study is to identify factors associated
with outcome in mechanically ventilated patients with ventilator-
associated pneumonia (VAP) caused by MDR bacteria.

Methods We studied retrospectively all mechanically ventilated
patients treated in the A’ ICU of KAT General Hospital in Athens from 1
January 2011 to 31 December 2013 and showed ventilator-associated
pneumonia from MDR Gram-negative bacteria. Standard demographic
and clinical data, the causative organisms and outcome were recorded.
For statistical significance, chi-square and Student t tests were used.
Results A total of 102 mechanically ventilated patients, 75 men and 27
women, were included in the study. All patients showed VAP caused
by MDR bacteria. They were stratified by outcome into survivors and
nonsurvivors. ICU mortality was 55%. Gender, cause of admission, the
causative microbe, colonization of bronchial secretions and secondary
bacteremia had no correlation with outcome. Age and APACHE Il score
were higher in nonsurvivors (P <0.01 and P <0.05 respectively). The
time-onset of pneumonia after admission was longer in patients with
VAP caused by Klebsiella or Pseudomonas than those with VAP caused
by acinetobacter (P <0.01). Patients with Klebsiella or Pseudomonas
pneumoniae needed more time on mechanical ventilation than those
with pneumonia from acinetobacter (P <0.01).

Conclusion VAP caused by MDR bacteria is a leading cause of ICU
death. Age and APACHE Il score are significant risk factors of death.
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Introduction Prescription of antifungal treatments (AFT) in ICUs in case
of suspected or confirmed invasive candidiasis (SIC or CIC) has been
challenged by different guidelines. The study aimed to describe the
epidemiology of the invasive candidiasis (IC), analyze the criteria for the
AFT initiation, the AFT type, and its changes during patient follow-up.
Methods A prospective observational multicenter cohort study.
Consecutive adult patients with SIC or CIC and treated with systemic
AFT were included between October 2012 and September 2013 in 104
French ICUs.

Results In total, 870 patients were included and 835 evaluable, the IC
was confirmed at study inclusion for 291 and suspected for 544 patients.
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Eventually, the IC was confirmed for 403/835 patients (peritonitis:
177; candidaemia: 141; deep candidiasis: 61; mixed infection sites:
24). Candida albicans was the main pathogen (67%), then C. glabrata
(16%). At inclusion, CIC were treated with caspofungin (Cas): 55%, and
fluconazole (Flu): 34%, whereas these antifungals were administered to
46% and 45% of SIC, respectively. Patients with SIC were more severe
than those with CIC. The two main criteria for initiating empirically
an AFT were a central venous catheter (79%) and severe septic shock
(70%). The rate of change of the initial AFT was higher in the CIC group
(49%) than in the SIC group (33%, P <0.0001). In the CIC group, it was
mostly for changing the antifungal agent (de-escalation Cas — Flu in
half of the patients) based on mycological tests results. In the SIC group,
the AFT was modified almost as often for changing the drugs (including
22% de-escalation Cas — Flu) as for stopping the AFT. The 28-day
mortality of candidaemia was 42% in cases of C. glabrata, 40% in cases
of C. albicans, and 20% in cases of C. parapsilosis. Among survivors,
the median duration of treatment was 17 to 21 days according to the
infection site in cases of CIC, and 10 days in cases of SIC.

Conclusion French ICU patients are treated with antifungal agents
selected according to the candidiasis severity, contrary to ESCMID
guidelines which recommend initiating with echinocandins regardless
of severity. As recommended, the therapy was secondarily adapted to
microbiological results.
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Introduction Micafungin (MCF) is an echinocandin agent with
broad activity against Candida spp., which are frequently isolated in
blood and eschar cultures of burned patients, who present different
pharmacokinetics (PK) characteristics. Due to the limited information
about its PK, we investigate MCF levels in plasma and burn eschar
tissues in this population.

Methods A PK study of MCF at standard dosage (100 mg/day). Cmax
(end of the infusion) and Cmin (before next dose) plasma levels of
MCF were obtained after first dose and at steady state (days 4 and 5
of therapy); and on day 5 in eschars (1 to 3 hours after infusion). They
were measured by HPLC. Spearman’s rho test was used for bivariate
correlations between MCF exposure and patient’s clinical factors.
Results There were 10 patients (eight men; age: 18 to 77 years). Patients
characteristics and PK are shown in Table 1. A high interindividual
variability was observed in the concentrations of MCF. Peak plasma
concentrations after the first and repeated doses of MCF were inversely
correlated with % burned TBSA (Spearman’s p = -0.695 and -0.750
(P <0.05), respectively), but not with the time from burn injury. MCF
concentrations in burn eschars were not correlated with % burned
TBSA. MCF was well tolerated. One patient had candidemia. The crude
mortality was 40%.

Conclusion This is the largest PK study of 100 mg daily of MCF in
severely burned critically ill patients. The inverse correlation between
MCF exposure and % burned TBSA suggests that patients with large
burned TBSA may need higher doses of MCF. Nevertheless, MCF levels
in plasma and burn eschar tissues after the first and multiple doses were
above the MIC90 against most clinically important Candida species.
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Introduction Tedizolid is an oxazolidinone antibiotic approved to treat
acute bacterial skin and soft tissue infection and is under investigation
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Table 1 (abstract P112). Clinical and pharmacokinetic characteristics of patients
Plasma Plasma Days from SOFA
MCF dose Cmax/Cmin Cmax/Cmin Burn eschar admission at the
% burned (mg/kg after first dose atsteady state tissueonday5 tothestart beginning LOSin BICU
Patient TBSA % FT ABSI  body weight) (ng/ml) (png/ml) (ng/g) of MCF of MCF (days)
1 35 20 9 13 8.6/0.8 74/1.0 23 38 1 75
2 40 35 8 20 8.5/1.1 94/1.8 <LlQ 15 6 23
3 23 16 8 13 6.4/0.8 103/1.2 <LQ 12 2 17
70 40 12 1.1 3.9/05 4.5/0.8 04 8 6 43
5 23 12 7 13 75/18 8.0/14 06 10 5 19
6 70 60 Il 1.2 34/05 5.0/09 1.5 12 5 70
7 80 70 12 1.1 3.8/04 4.0/04 0.2 34 2 61
8 60 50 10 14 4.8/0.5 43/10 0.2 34 2 90
9 44 34 10 13 4.5/1.1 9.1/23 0.2 8 6 34
10 34 28 9 13 4.1/0.7 54/1.0 0.7 10 5 35
Median 42 345 9.5 13 4.7/0.7 6.4/1.0 0.5 12 50 39
IQR 31310700 190to525 8to11.3 1.1to14 39t075/05t01.1  45t09.1/09t0 14 03to1.1 95t019.8 35t056 227t0713

ABSI, Abbreviated Burn Severity Index; BICU, burn intensive care unit; FT, full thickness; IQR, interquartile range; LOS, length of hospital stay; LQ, limit of quantification
(<0.1 pg/ml); SOFA, Sequential Organ Failure Assessment; TBSA, total body surface area.
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Figure 1 (abstract P113).

for treatment of nosocomial pneumonia, common in critically ill
patients with acute kidney injury. There are limited data on tedizolid
disposition in continuous renal replacement therapy (CRRT). This
study’s purpose was to assess continuous hemofiltration (CHF) and
continuous hemodialysis (CHD) influence on tedizolid clearance.
Methods Validated, bovine blood-based, in vitro CHF and CHD models
were used with six new HF 1400 (polysulfone) and six new Multiflow
150 (AN 69) hemodiafilters. Tedizolid’s transmembrane clearances
(CLTM) during CHF and CHD were assessed by measuring sieving (SC)
and saturation (SA) coefficients at various ultrafiltrate (Quf) (1, 2, 3 I/
hour) and dialysate flow rates (Qd) (1, 2, 3 and 6 I/hour), using a blood
flow rate (Qb) of 200 ml/minute. Tedizolid adsorption was tested in a
1 I recirculating CHF model at Quf of 2 I/hour and Qb of 200 ml/minute
over 4 hours. Adsorption (%) was calculated after correcting for the
dilution by CHF priming volume. Urea was added as a control in all
experiments.

Results Urea SC and SA were ~1 in all experiments. In CHF, mean
tedizolid SC ranged from 0.52 to 0.57 for HF1400 and from 0.50 to 0.54
for M150. CLTM did not differ between filter types for Quf of 1, 2, and 3
I/hour. In CHD, mean tedizolid SA ranged from 0.46 to 0.56 for HF1400
and from 0.38 to 0.44 for M 150. Tedizolid CLTM with the HF1400 was
higher than M150 values at Qd of 6 I/hours (P <0.02). Tedizolid exhibited
irreversible adsorption within 10 minutes. See Figure 1.

Conclusion Tedizolid’s CLTM is dependent on hemodiafilter type and
Qd for CHD and Quf in CHF. At conventional CRRT rates, tedizolid

CLTM appears modest relative to total body clearance and is unlikely
to require dose adjustments. CRRT adsorption in the clinical setting
is likely less than what we observed in this in vitro, continuously
recirculating blood model.
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Introduction Tedizolid phosphate, a novel oxazolidinone antibacterial
prodrug recently approved by the US Food and Drug Administration
for the treatment of acute bacterial skin and skin structure infections,
is available as oral (that is, tablets) and intravenous formulations. The
clinical pharmacokinetics of tedizolid, the active moiety of tedizolid
phosphate, are similar when orally administered tedizolid phosphate
is given as powder in a capsule or as tablets. This suggests that
crushing tablets prior to administration is unlikely to alter tedizolid
pharmacokinetics, provided no drug is lost during administration. To
determine whether the expected dose of tedizolid phosphate can be
delivered via nasogastric (NG) tube in critically ill patients who have
difficulty swallowing, this study evaluated the stability and recovery of
tedizolid phosphate 200 mg tablets after crushing, dispersion in water,
and passage through an NG tube.

Methods For each assay, run in triplicate, one 200 mg tablet of tedizolid
phosphate was crushed, dispersed in water, drained under gravity
through one of two types of NG tubes (type 1, Kangaroo Nasogastric
Feeding Tube, 10 Fr 43" (109 cm); type 2, Salem Sump Dual Lumen
Stomach Tube, 18 Fr/CH (6.0 m) 48" (122 cm)), and collected for
recovery analysis by high-performance liquid chromatography with
UV detection. To analyze the chemical stability of the crushed tablet
dispersed in water, the aqueous preparation was assayed initially after
dispersion and again after 4 hours at room temperature, without NG
tube passage. The prespecified limit for tedizolid phosphate in recovery
samples was 90 to 110% of the dose. Limits were also specified for
levels of certain impurities.

Results The average and individual recovery values of tedizolid
phosphate were within 90 to 110% of the 200 mg dose when crushed
tablets, dispersed in water at room temperature, were transferred
through the 2 NG tubes (type 1: 95.8%; type 2: 93.6%). There was
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no significant change in recovery values after 4 hours of storage at
room temperature (93.9% initially and 94.7% after 4 hours). Results
for degradation products and impurities were also within specified
limits in NG recovery samples and in the 0-hour and 4-hour aqueous
preparations.

Conclusion The stability and recovery of tedizolid phosphate were not
influenced by crushing the tablets and passing through an NG tube.
Therefore, administration of crushed tedizolid phosphate tablets to
patients is unlikely to alter the pharmacokinetics of tedizolid compared
with whole tablets.
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Introduction Reactivation of latent cytomegalovirus (CMV) can lead to
viraemia or CMV disease and has been detected in up to 30% of critically
ill patients without prior history of immune suppression. However, the
clinical importance of this observation remains unclear. We report a
proof-of-concept randomised controlled trial of two antiviral drugs in
intensive care patients to determine their impact on CMV reactivation.
Methods We conducted a single-centre randomised controlled study
of high-dose valaciclovir or low-dose valganciclovir prophylaxis, as
compared with standard care, in CMV seropositive patients in the ICU
at Queen Elizabeth Hospital Birmingham, UK. Patients were excluded
if CMV seronegative. Study participants randomised to a study drug
received either 450 mg valganciclovir daily enterally (or ganciclovir
intravenously) or 2 g valaciclovir four times daily enterally (or aciclovir
intravenously) for a period of up to 28 days. Blood was collected for
CMV viral load during the 28-day study period. The primary outcome
measure was reactivation of CMV in blood above 20 copies.ml™' (assay
detection limit) by day 28.

Results A total of 124 patients were randomised; 44 control, 34
valaciclovir, and 46 valganciclovir. Recruitment to the valaciclovir arm
was halted early because of an imbalance in mortality (44% mortality
vs. 19% in other arms). Independent blinded review of all deaths did
not reveal any deaths attributable to unexpected causes. Fourteen
patients were excluded from the primary analysis because of baseline
CMV reactivation. CMV reactivation occurred in 30% (12/40) of the
control arm but only 3% (1/39) in the valganciclovir arm (RR: 0.09 (95%
Cl:0.01, 0.6)). When the two treatment arms were considered together,
reactivation was observed in only 4% (3/70) (RR: 0.1 (95% Cl: 0.04, 0.5)).
See Figure 1.

Conclusion This is the first study in critical care to assess the feasibility of
antiviral prophylaxis to prevent CMV reactivation in a mixed population
of critically ill patients. Low-dose valganciclovir was shown to suppress
CMV reactivation as effectively as higher-dose valaciclovir.
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Introduction In daptomycin (DAP), 1,061 mg hour/l of the area
under the concentration-time curve (AUC)/MIC was required to
obtain clinical success [1], and a trough serum concentration (Cmin)
cutoff point of 24.3 g/ml was most significantly associated with CPK
elevation [2]. Reportedly, DAP at a recommended dosage of 8 mg/kg
is removed in patients undergoing high-flow continuous venovenous
hemodiafiltration (CVVHDF) (blood flow and filtration rates were
150 + 48 and 2 I/hour). In Japan, CVVHDF is preferentially performed
with lower flow rates. Investigating effects of flow rate on DAP removal
during continuous renal replacement therapy is essential to adjust
therapeutic dosages. We aimed to investigate the pharmacokinetics of
DAP in CVVHDF patients in this setting.

Methods DAP (6 mg/kg) was administered intravenously every
48 hours to CVVHDF patients in the ICU. Blood and filtrate samples were
collected at0, 1, 1.5, 2, 5, 12, 24, and 48 hours after infusion. All collected
samples were analyzed using HPLC according to the method of Tobin
and colleagues [3]. Maximum concentration (Cmax), elimination half-
life (t1/2), area AUC, Cmin, volume of distribution (Vd), clearance (CL),
fraction unbound, and sieving coefficient (Sc) were evaluated. Patient
characteristics and CVVHDF parameters including blood, dialysate, and
filtration flow rates were recorded.

Results Three patients were included in the study. Mean blood,
dialysate, and filtration flow rates were 86.7 + 11.5 ml/minute,
417 + 29 ml/hour, and 417 + 29 ml/hour, respectively, confirming
that CVVHDF was performed under low-flow setting. Cmax was
50.1 £ 12.7 mg/I (31.9, 70.5, 49.7 mg/l); t1/2, 35.1 £+ 34.8 hours (18.6,
11.5,70.5 hours); AUC, 889 + 399 mg hour/I (471,967, 1,260 mg hour/I);
Cmin, 16.0 = 10.3 mg/I (2.3, 24.7, 14.0 mg/l); Vd, 26.0 £ 20.9 | (23.8,
6.34, 479 1); CL, 9.47 £ 4.56 ml/minute (14.7, 6.35, 7.37 ml/minute);
and fraction unbound, 5.8% (5.7, 4.1, 7.6%). Sc and CL of dialyzer were
0.08 + 0.03 (0.11, 0.04, 0.07) and 1.20 £ 0.39 ml/minute (1.70, 0.88,
0.96 ml/minute), respectively.

Conclusion DAP (6 mg/kg daptomycin every 48 hours) in patients
receiving low-flow CVVHDF resulted in showing variability of AUC and
avoiding accumulation. Owing to small case numbers, it needs further
study.
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Introduction In vitro studies suggest that there is significant adsorption
of amikacin, netilmicin, gentamicin and tobramycin to polyacrylonitrile
haemofilters. This occurs rapidly and has the potential to substantially
reduce the peak aminoglycoside concentration, which will reduce
efficacy [1]. However, whether significant adsorption occurs in vivo
is unknown. We therefore carried out a controlled in vivo study of
the effect of amikacin adsorption by polyacrylonitrile filters during
haemofiltration, using a porcine model of acute renal failure.
Methods A porcine model of acute renal failure was created by
bilateral ligation of the renal arteries and veins. Eight pigs underwent
haemofiltration using a 0.6 m? polyacrylonitrile filter, blood flow 200 ml/
minute, ultrafiltration rate 1,000 ml/hour. All ultrafiltrate was returned
to the pigs via a separate venous catheter so that any elimination of
amikacin by haemofiltration could only be due to adsorption. Another
eight pigs underwent sham haemofiltration in which blood was
pumped around a haemofiltration circuit without a haemofilter and
without ultrafiltration. Both groups of pigs were given intravenous
amikacin, 15 mg/kg body weight over 30 minutes, and blood samples
were taken from the arterial limb of the haemofilter circuit at 0, 5, 10,
15, 20, 25, 30, 40, 50, 60, 75, 90, 105, 120, 150, and 180 minutes after the
start of the amikacin administration to assay amikacin concentrations.
Results Post-distribution peak concentration of amikacin was slightly,
but significantly, lower in the CRRT group than that in sham group
(55.0£4.5vs.61.1 +£5.9 mg/l, P <0.05).
Conclusion This study shows that the effect of adsorption by
polyacrylonitrile haemofilters on in vivo amikacin peak concentrations
is small, and less than would be expected from in vitro data.
Acknowledgement This work was supported by a grant from the Hong
Kong Research Grants Committee, CUHK 4644/08M.
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amikacin, a significant mechanism of elimination by hemofiltration.
Antimicrob Agents Chemother. 2008;52:1009-13.
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Introduction Studies in the ICU showed that a single amikacin dose
of 225 mg/kg should be used in conditions of increased distribution
volume (Vd) such as severe sepsis/shock [1]. However, no data are
available for emergency department (ED) patients in the early phase
of sepsis/septic shock. The purpose of this study was to determine
whether a single amikacin dose of 25 versus 15 mg/kg results in PK/PD
target attainment for ED patients.

Methods ED patients with severe sepsis/shock were randomly treated
with a single amikacin dose of 25 versus 15 mg/kg. Blood samples
were collected at +1 (peak), +6 hours and +24 hours (trough) after
the start of infusion. Primary outcome was PK/PD target attainment
defined as a peak/MIC >8, corresponding with both actual MIC values
documented from isolated pathogens, as well as EUCAST susceptibility
breakpoints for Enterobacteriaceae and P. aeruginosa; that is, 8 mg/I.
Noncompartmental analysis was used to calculate PK parameters.
Results During a study duration of 20 months, 50 patients were
enrolled in each dosing regimen resulting in 100 peak concentrations,
92 and 88 +6 hours and +24 hours concentrations respectively. Target
attainment using local MIC values (median 2 mg/l, documented in
56 isolated Gram-negative pathogens) was achieved in 95% in both
groups (P = 0.98). Using EUCAST susceptibility breakpoints, the target
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was attained in 76% versus 40% in the 25 versus 15 mg/kg group,
respectively (P < 0.0001). Single-dose PK parameters are displayed in
Table 1 and compared with the ones reported in the ICU [1].

Table 1 (abstract P118)

PK parameter 15 mg/kg ED 25 mg/kg ED 25 mg/kg ICU
Peak (mg/l) 58 (47 to 70) 91 (7210 105)° 73 (62 10 90)
Trough (mg/l) 6(3to12) 5(3to 15) 7(2to0 15)
Vd (I/kg) 03(03t005) 04(02t006) 04(03t005)
Cl(ml/minute/kg)  1.6(1t023) 22(14t03) 19(13t03.5)

Cl, clearance. ®Mann-Whitney U <0.05, 15 versus 25 mg/kg ED patients.

Conclusion The EUCAST-based PK/PD target was only attained in 76%
of patients treated with 25 mg/kg. However, in contrast to ICU patients,
the majority of ED patients are treated for community-acquired
infections, so MIC values are significantly lower than the EUCAST
susceptibility breakpoints, warranting PK/PD target attainment in both
25 and 15 mg/kg dosing regimens when local epidemiology is taken
into account.
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Introduction Carbapenem-resistant enterobacteriacae emerged in
recent years as one of the most challenging groups of antibiotic-
resistant pathogens. Polymyxins are considered as the last resort for
the treatment of infections with carbapenem-resistant Gram-negative
bacilli (GNB). Inadequate or extensive use of colistin leads to emergence
of colistin resistance in GNB, jeopardizing treatment options in ICUs,
potentially increasing mortality and morbidity and necessitating
prudent use of alternative antibiotics. Fosfomycin, a phosponic
acid derivative which acts primarily by disrupting bacterial cell wall
synthesis, is a broad-spectrum antibiotic. Fosfomycin tromethamine
is an oral formulation approved for the treatment of uncomplicated
urinary tract infection caused by multidrug-resistant (MDR) bacteria.
Recently fosfomycin is also available as a sodium/disodium formulation
for intravenous use, which is showing promising result against MDR/
potentially drug-resistant pathogens.
Methods A total of four colistin-resistant (MIC =4) GNB were isolated
from ICU patients with nosocomial MDR infections. All four isolates were
Klebsiella pneumonia. Among these isolates three were from blood
and one from endotracheal aspirate and all four isolates were sensitive
to fosfomycin in vitro. All of these patients had multiple comorbidities
with recent history of colistin exposure. Intravenous fosfomycin sodium
(inj Fosmicin; Meiji, Japan) was started as a combination therapy with
carbapenem.
Results Among the three bacteremic patients, two recovered
completely from sepsis as well as the patient with ventilator-associated
pneumonia. There was clinical as well as microbiological cure with
normalization of sepsis markers. The only one bacteremic patient who
died during the course of therapy was later diagnosed to have azole-
resistant fungemia as a superinfection.
Conclusion Based on the evidence of clinical experience and available
studies, intravenous fosfomycin therapy may be considered as the
last option for the treatment of MDR GNB infection where there is
documented colistin resistance and where there is literally no other
choice of antibiotic therapy.
Reference
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Papadomichelakis E, et al. Colistin-resistant isolates of Klebsiella pneumoniae
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Introduction Amikacin Inhale is an integrated drug-device combi-
nation in development by Bayer HealthCare through a collaboration
with Nektar Therapeutics, to improve clinical outcome in intubated
and mechanically ventilated patients with Gram-negative pneumonia.
It is available in two configurations: on-vent for intubated patients and
hand-held for extubated patients to complete aerosolized antibiotic
therapy. Amikacin Inhale is a smart system that consists of the
pulmonary drug delivery system with a vibrating mesh nebulizer and
the specially formulated Amikacin Inhalation Solution (400 mg every
12 hours for 10 days). The objectives of this study were to evaluate
the performance of the Amikacin Inhale hand-held configuration with
supplemental O, concentration supplied at different flow rates and
in different orientations. We hypothesize that the delivered dose of
amikacin will not significantly change with increased O, flow rate or
varying orientation.

Methods In the hand-held configuration of Amikacin Inhale, amikacin
is aerosolized into a holding chamber. Amikacin aerosol is inhaled
with ambient air entering the bottom of the chamber through the
inhalation valve. Supplemental O, may be supplied through the O,
port and mixes with ambient air entering through the inhalation valve.
0, concentration and delivered dose at the mouthpiece exit were
characterized in vitro at various O, flow rates (2 to 10 I/minute). O,
concentrations were measured every minute until the end of dosing.
A ventilator was connected to the set up to simulate patient breathing.
The delivered dose was measured at the exit of the mouthpiece.
Drug distribution within the test setup compartments was analyzed
using HPLC. The in vitro delivered amikacin dose was also measured
at nebulizer orientations of 0° and 45° (n = 3 per orientation) using a
simulated breathing profile with no supplemental O,.

Results The mean O, concentration ranged from 36 to 70% over 2
to 10 I/minute and was =40% at =3 |/minute. The delivered dose did
not change substantially with increasing enriched O, flow rate (72 to
82% of nominal dose). At 0° and 45° orientations, the delivered dose of
amikacin was 74 to 80% and 73 to 76% of the nominal dose (400 mg),
respectively.

Conclusion Amikacin Inhale was shown in vitro to be suitable for
extubated patients who require supplemental O,. The delivered dose
was independent of supplemental O, and device orientation.
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Introduction Nosocomial pneumonia (NP) occurs in 30 to 50% of
multiple trauma patients. It is mostly caused by multiresistant Gram-
negative bacteria. Use of inhaled antibiotics as adjuncts to systemic
antibiotics presents a great outlook for the prevention of NP in multiple
trauma patients. The aim of the study was to evaluate the efficacy
of early administration of inhaled tobtamycin (IT) as an adjunct to
systemic antibiotics for the prevention of NP in polytrauma.

Methods Fifty-four ICU mechanically ventilated patients with multiple
trauma (ISS >30; car accident 55.6%; fall 29.6%; train accident 11.1%;
domestic 3.7%) were enrolled in the single-center randomized trial.
Groups were comparable in ISS, age, sex, type of trauma, and blood
loss. Patients were randomized into two groups: Group 1 (n = 27),
addition of IT to systemic antibiotics (ciprofloxacin 800 mg/day;
metronidazol 1,500 mg/day); Group 2 (n = 27), only systemic antibiotics
(same regimen). Inhaled tobramycin (300 mg twice daily via nebulizer)
and systemic antibiotics were administered within the first 24 hours
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after ICU admission. After obtaining the results of bronchoalveolar
lavage microbiology, the antibiotic regimen was switched according
to the sensitivity. The primary outcome measure was new onset of NP
and duration of ICU stay. Microbiological, X-ray, CPIS, signs of sepsis
and oxygenation index were used as objective indicators of the clinical
progress. The secondary outcome measure was 30-day mortality.
Diagnosis of NP was made according to the standard clinical and
CPIS criteria. The data were statistically analyzed by SPSS 11.5 (M, o,
Newman-Keuls test; chi-square-test P <0.05).

Results Preventive administration of IT as an adjunct to systemic
antibiotics was associated with a lower incidence of NP in group 1
(group 1 33.3%, group 2 66.7%, X*> = 6,000; P = 0.014) and a shorter
duration of ICU stay (group 1 8.0 + 4.6 days vs. 17.1 + 184 days,
P =0.03). The mortality did not differ between groups: 11.1% in group 1
and 22.2% in group 2 (P =0.99). On day 3 Acinetobacter spp. (30.5%), K.
pneumoniae (22.0%), B. cepacia (13.2%) and P. aeruginosa (34.3%) were
detected in BAL, there were no differences between groups. In group
1 CPIS remained stable and APACHE Il decreased. CPIS and APACHE I
were lower in group 1 on day 5 (P = 0.0004).

Conclusion Early administration of IT as an adjunct to systemic
antibiotics is effective in prevention of NP in multiple trauma patients:
it promotes decrease of NP incidence and decrease of ICU stay.
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Introduction Central nervous system (CNS) infections in ICU patients
after neurosurgery are a difficult and life-threatening complication
demanding immediate action. In many cases intravenous (i.v.)
administration of antibiotics is not sufficient; thus, intrathecal (i.t.)
administration is required.
Methods From January 2013 to November 2014 all cases with CNS
infections were recorded. Inclusion criteria were the presence of fever
>38.5°C, increased inflammatory markers, compatible lumbar puncture
(LP) findings (increased number of polymorphonuclear leukocytes,
increased protein and low glucose compared with serum levels) and
no evidence of other site of infection. All subjects were receiving
appropriate i.v. antibiotic treatment based on cultures. Intrathecal
administration of 300,000 iu colistin, 25 mg vancomycin and 25 mg
amikacin was performed taking under consideration that neurosurgical
patients in the ICU have CNS infection attributed to Gram-negative
bacteria or/and to Staphylococcus species.
Results Overall, nine cases with CNS infection were recorded aged from
22 to 74, all males. LP was performed between the second and 17th day
(average 8.3 days) and the CSF analysis showed 40 to 6,000 cells — mainly
PMNs, protein 161 mg% to 287 mg% and glucose from 3 to 58 mg/dl.
They were all colonized with Acinetobacter baumannii sensitive only
to colistin. CSF cultures were negative for all patients besides one,
who grew A. baumannii. Of those, seven (77%) were receiving i.v.
colistin, eight (88%) carbapenems, and eight (88%) glycopeptides, all
in combination with other antibiotics. Median i.t. administration time
was 9.1 days. All patients responded to i.v. and i.t. antibiotics but there
was one case in which fever relapsed and increased number of cells in
subsequent LP was observed which was attributed to colistin, which
was withdrawn. All these patients survived, and were discharged to the
ward.
Conclusion Patients treated with the abovementioned regime showed
clinical and biochemical improvement. The above drug combination
turned out to be successful in neurosurgical ICU patients with CNS
infection.
Reference
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Critical Care 2015, Volume 19 Suppl 1
http://ccforum.com/supplements/19/S1

P123

Efficacy and safety of heparin in patients with sepsis: a systematic
review and meta-analysis

R Zarychanski', AM Abou-Setta', S Kanji?, AF Turgeon?, A Kumar',

DS Houston', E Rimmer', BL Houston*, L MclIntyre?, AE Fox-Robichaud®,
PC Hebert¢, DJ Cook®, DA Fergusson?

'University of Manitoba, Winnipeg, MB, Canada;, “Ottawa Hospital Research
Institute, Ottawa, ON, Canada; *Université Laval, Québec City, QC, Canada;
“University of Toronto, ON, Canada, *McMaster University, Hamilton, ON,
Canada; °Centre hospitalier de 'Université de Montreal (CHUM) — Hopital
Notre-Dame, Montreal, QC, Canada

Critical Care 2015, 19(Suppl 1):P123 (doi: 10.1186/cc14203)

Introduction Septic shock is characterized by systemic inflammation
coupled with upregulation of coagulation. Heparin is an inexpensive
and widely available anticoagulant with anti-inflammatory properties.
The objectives our study were to evaluate the efficacy and safety
of heparin in patients with sepsis, septic shock or disseminated
intravascular coagulation (DIC) associated with infection.

Methods We included randomized controlled trials from MEDLINE,
EMBASE, CENTRAL, Global Health, Scopus, Web of Science, the
International Clinical Trials Registry Platform (inception to April 2014),
conference proceedings, and reference lists of relevant articles. Two
reviewers independently identified and extracted trial-level data
from randomized trials investigating unfractionated or low molecular
heparin administered to patients with sepsis, severe sepsis, septic
shock or DIC associated with infection. Internal validity was assessed
in duplicate using the Risk of Bias tool. Our primary outcome was
mortality. Safety outcomes included hemorrhage, transfusion and
thrombocytopenia.

Results We included nine trials enrolling 2,637 patients. Eight trials
were of unclear risk of bias and one was classified as having low risk
of bias. In trials comparing heparin with placebo or usual care, the
risk ratio for death associated with heparin was 0.88 (95% Cl = 0.77
to 1.00, > = 0%, 2477 patients, six trials). In trials comparing heparin
with other anticoagulants, the risk ratio for death was 1.30 (95% Cl =
0.78 to 2.18, I = 0%, 160 patients, three trials). In trials comparing
heparin with placebo or usual care, major hemorrhage was not
statistically significantly increased (risk ratio 0.79, 95% Cl = 0.53 to
1.17, P = 0%, 2,392 patients, three trials). In one small trial of heparin
compared with other anticoagulants, the risk of major hemorrhage
was significantly increased (2.14, 95% Cl = 1.07 to 4.30, 48 patients).
Important secondary and safety outcomes, including minor bleeding,
were sparsely reported.

Conclusion Heparin in patients with sepsis, septic shock, and DIC
associated with infection may be associated with decreased mortality;
however, the overall impact remains uncertain. Safety outcomes have
been under-reported and require further study. Large randomized trials
are needed to evaluate the efficacy and safety of heparin in patients
with sepsis, severe sepsis, and septic shock.
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Introduction Sepsis is a major cause of admission to the ICU, and a
leading cause of death for ICU patients. Intravenous immunoglobulin
(IVlg) is indicated in the treatment of some patients with sepsis,
although the evidence for this remains controversial. The use of IVIg is
regulated due to its high cost, and prescription guidelines have been
revised by the NHS, coordinated by the National Demand Management
Programme for Immunoglobulin.

Methods We conducted a retrospective audit of pharmacy records of
IVlg prescriptions issued to ICU patients with severe sepsis and septic
shock from 2009 to 2014 against national prescription guidelines.
Microbiology results were examined to support prescriptions, and
admission APACHE Il scores and unit outcomes were examined.
Results From 2009 to 2014, 644 patients were admitted to the ICU with
severe sepsis and septic shock, with a mortality rate of 41%. Seventeen
patients received IVIg. Of these, eight patients met the national
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guidelines for prescription, with a mortality rate of 25%. Nine patients
did not meet the national guidelines for pres