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Introduction Sepsis is primarily a disease of the aged and 60% of
sepsis occurs in patients older than 65 years, 80% of deaths due to
sepsis occur in this age group. Klotho knockout mice (Klotho mice)
develop a syndrome resembling human aging, and exhibit shortened
life spans (8 weeks); however, details regarding the immunity of and
immunological changes in Klotho mice after sepsis are still unclear. The
purpose of the study is to elucidate the immunological changes that
occur in Klotho mice after sepsis in order to identify therapeutic targets
for sepsis that occurs in aged individuals.

Methods (1) Survival study: cecum ligation puncture (CLP) was
performed to Klotho and wild-type (WT) mice and 4-day survivals were
compared. (2) Cell analysis study: mice were sacrificed at 8 hours post
CLP or sham surgery. Spleens, thymus, and serum were harvested for
FACS analysis using caspase 3 as a marker for apoptosis, and blood for
serum cytokine assay. Bacterial colony count in peritoneal lavage was
also analyzed.

Results (1) Klotho septic mice started to die from 8 to 12 hours after
CLP, and final survival of Klotho mice with CLP was significantly
lower than that of WT with CLP (0% vs. 100%, P <0.01). (2) Increased
bacterial count in peritoneal cavity and decreased recruitment of
neutrophils and macrophages to the peripheral cavity were observed
in Klotho-CLP mice. Serum concentration of IL-6, TNF, and IL-10 were
significantly higher in Klotho-CLP mice than those in the WT-CLP mice.
A dramatically increased caspase 3 positive proportion in Klotho-CLP
mice was observed in both flow cytometric and immunohistological
analysis (P <0.01).

Conclusion Poor survival in Klotho-septic mice may be associated
with impaired bacterial clearance with decreased recruitment of
neutrophils/macrophages in peritoneal cavity, elevated cytokines in
serum, and increased apoptosis in thymus and spleen, following to
impaired innate and adaptive immunity.
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Introduction IL-17A plays a key role in host defense against microbial
infection including Gram-positive bacteria. Genetic factors contribute
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to the host defense. Whether genetic variation of IL-17A is associated
with altered clinical outcome of severe sepsis is unknown.
Methods We tested for genetic association of IL-17A SNPs with
susceptibility to infection and clinical outcome of severe sepsis using
two cohorts of European ancestry (St Paul’s Hospital (SPH) derivation
cohort, n = 679; Vasopressin and Septic Shock Trial (VASST) validation
cohort n = 517). The primary outcome variable was susceptibility to
Gram-positive bacterial infection. The secondary outcome variable was
28-day mortality.
Results Of four tested tag SNPs (rs4711998, rs8193036, rs2275913,
rs1974226) in the IL-17A gene, rs1974226 SNP was associated with
altered susceptibility to Gram-positive bacterial infection in the
derivation cohort (corrected P = 0.014). Patients who have the GG
genotype of the rs1974226 SNP were more susceptible to Gram-
positive bacterial infection, compared to the AG/AA genotype in the
two cohorts of severe sepsis (SPH, P = 0.0036; VASST, P = 0.011) and
in the subgroup having lung infection (P = 0.017). Furthermore, the G
allele of the IL-17A rs1974226 SNP was associated with increased 28-
day mortality in two cohorts (SPH, adjusted OR 1.44, 95% Cl 1.04 to
2.02, P=0.029; VASST, adjusted OR 1.67,95% Cl 1.17 to 2.40, P = 0.0052).
Conclusion IL-17A genetic variation is associated with altered suscepti-
bility to Gram-positive infection and 28-day mortality of severe sepsis.
References
1. Puel A, et al: Chronic mucocutaneous candidiasis in humans with inborn
errors of interleukin-17 immunity. Science 2011, 332:65-68.
2. Cho JS, etal:IL-17 is essential for host defense against cutaneous
Staphylococcus aureus infection in mice. J Clin Invest 2010, 120:1762-1773.

P3

Prevalence of TLR4 single nucleotide polymorphisms (ASP299GLY,
THR399ILE) in healthy subjects and septic patients, and association
with outcome

T Mohovic', R Salomao?, E Nogueira?

TAlbert Einstein Hospital, SGo Paulo, Brazil; ?UNIFESF, Séo Paulo, Brazil

Critical Care 2012, 16(Suppl 1):P3 (doi: 10.1186/cc10610)

Introduction Our study aimed to determine the prevalence of
functional SNPs (Asp299Gly, Thr399lle) of TLR4 receptors, in healthy
volunteers and septic patients in a Brazilian population and to correlate
the presence of these polymorphisms in septic patients with clinical
outcome.

Methods We verified the presence of polymorphisms ASP299GLY,
THR399 ILE by PCR-restriction fragment length polymorphism followed
by digestion with enzymes Ncol for SNP 299 and Hinfl for SNP399
followed by electrophoresis for identification of alleles.

Results We observed a statistically significant difference between the
genotypes of the Thr399lle polymorphism and respiratory dysfunction,
indicating a higher frequency than wild-type genotype in subjects with
respiratory dysfunction than those without this condition (P = 0.001).
We also observed a statistically significant difference between genotype
groups formed by the Asp299Gly and Thr399lle polymorphisms and
respiratory dysfunction more often featuring group 299Selv/399Selv
grupo299Het/399Het and less frequently in individuals with respiratory
dysfunction than those without this condition (P = 0.003).
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Conclusion Our study shows for the first time an assessment of the

prevalence of polymorphisms of TLR4 Asp299Gly and Thr399lle con-

sidering its cosegregation in healthy individuals and septic patients.

And that septic patients who develop respiratory dysfunction have

more presence and genotypes 399Selv 299Selv/399Selv and less the

presence of genotype 299Het/399Het, featuring a protective effect of

the polymorphism Thr399lle.
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Introduction The onset and evolution of the sepsis syndrome in
humans is modulated by an underlying immune suppressive state [1,2].
Signalling between immune effector cells plays an important part in
this response. The objective of this study was to investigate peripheral
blood cytokine gene expression patterns and serum protein analysis
in an attempt to model immune responses in patients with sepsis of
varying severity. We hypothesised that such immunologic profiling
could be of use in modelling and prediction of outcomes in sepsis in
addition to the evaluation of future novel sepsis therapies.
Methods A prospective observational study in a mixed medical/
surgical ICU and general wards of a large academic teaching hospital
was undertaken. Eighty ICU patients with a diagnosis of severe sepsis,
50 patients with mild sepsis (bacteraemia not requiring ICU admission)
and 20 healthy controls were recruited. Gene expression analysis by
gPCR for INFy, TNFaq, IL-2, IL-7, IL-10, IL-23, IL-27 on peripheral blood
mononuclear cells (PBMCs) and serum protein analysis for IL-6 was
performed. Multivariate analysis was used to construct a model of gene
expression based on cytokine copy numbers alone and in combination
with serum IL-6 levels.
Results Sepsis was characterised by decreased IL-2, IL-7, IL-23, INFy
and greater TNFa, IL-10 and IL-27 gene expression levels compared
to controls. Severe sepsis differed from mild sepsis by a decreased
INFy and increased IL-10 gene expression (P <0.0001). A composite
cytokine gene expression score differentiated controls from mild sepsis
and mild sepsis from severe sepsis (P <0.0001). A model combining
these cytokine gene expression levels and serum IL-6 protein levels
distinguished sepsis from severe sepsis with an ROC value of 0.89.
Conclusion Accurate modelling of patient response to infection is
possible using peripheral blood mononuclear cell gene expression
and serum protein analysis. Molecular biological techniques provide
a robust method of such profiling. This approach may be used to
evaluate novel sepsis therapies.
References
1. O'Dwyer et al. The occurrence of severe sepsis and septic shock are related
to distinct patterns of cytokine gene expression. Shock 2006, 26:544-550.
2. O'Dwyer et al: The human response to infection is associated with distinct
patterns of interleukin 23 and interleukin 27 expression. Intensive Care Med
2008, 34:683-691.

P5

Decreased peripheral CD4*/CD8* lymphocytes and poor prognosis
in aged sepsis

S Inoue, K Utsunomiya-Suzuki, S Morita, T Yamagiwa, S Inokuchi

Tokai University, Kanagawa, Japan

Critical Care 2012, 16(Suppl 1):P5 (doi: 10.1186/cc10612)

Introduction Aging is a significant factor and is associated with a
poor prognosis in sepsis; however, the mechanism of immunological
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changes in aged sepsis is still unclear. The purpose of this study was to
clarify the immunological changes in sepsis of aged patients.

Methods Forty-four septic patients and 48 gender-matched healthy
volunteers were prospectively enrolled in the study, which included
the following investigations: (1) The SOFA score and clinical outcome
were compared between adult sepsis (<65 years of age) and older adult
sepsis (=65 years of age). (2) Blood samples were collected from septic
and control volunteers. Separated peripheral blood mononuclear cells
were stained with CD4, CD8, programmed death-1 (PD-1), CD28, and
CD62L antibodies and analyzed by flow cytometry, and serum was used
to measure cytokine concentrations by using multiplex bead assay.
Values were compared among four groups: normal adult (<65 years of
age), normal older adult (=65 years of age), adult sepsis (<65 years of
age), and older adult sepsis (=65 years of age) groups.

Results (1) No differences in SOFA scores were observed between
adult sepsis (n = 19, 39 years) and older adult sepsis (n = 25, 78 years),
but 3-month survival in older adult sepsis was significantly decreased
compared with that in adult sepsis (36% vs. 4%, P <0.05). (2) Population
of CD8* T cells in normal older adults was significantly less than that
in normal adults (1.5x10° vs. 5.7x10*ml, P <0.01), and percentage
of PD-1*CD8* T cells in the older adult sepsis group was significantly
greater than that in the normal older adult group (40% vs. 29%,
P <0.01). Population of CD4*, CD62L*CD4*, and CD28*CD4* T cells in the
older adult sepsis group was significantly less than that in the normal
older adult group (n = 26, 80 years) (1.8x10° vs. 5.9 x10%/ml, 1.6x10° vs.
5.4x10*ml, and 1.6x10° vs. 4.4x10%ml, respectively; P <0.01); however,
these values did not differ between the adult sepsis and normal adult
(n = 22, 39 years) groups. Serum IL-12 level in older adult sepsis was
increased when compared with that in the other three groups (P <0.01).
Conclusion Poor prognosis in older adult sepsis may be related to both
preexisting decrease of CD8* T cells with aging and loss of CD4* T cells
with sepsis.
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Introduction Endotoxin tolerance (ET) is a modification of immune
response to a second challenge with lipopolysaccharide (LPS), which
results in a decreased production of proinflammatory cytokines, and
is considered partly responsible for the susceptibility to infectious
processes in hospitalized patients [1]. We previously observed an
absence of ET of alveolar macrophages (AM) to LPS in an ex vivo
murine model of endotoxin tolerance [2]. We hypothesized that this
singularity could be mediated by granulocyte-macrophage colony-
stimulating factor (GM-CSF) (known to be predominantly produced
by type Il pneumocytes) and interferon-gamma (INFy), two cytokines
known to prevent the occurrence of ET [3]. The objectives were to
confirm the absence of tolerance of AM to LPS and to assess the
respective roles of GM-CSF and INFy in this phenomenon and the
cellular origin of INFy.

Methods We used different wild-type mice strains (BALB/c,
C57BL/6,129SV), and KO mice lacking different leukocytes subset
rag2™-, rag2gc™, cd3e™, u’-, il-157 and Ja187~. We used an ex vivo
model consisting of intravenous injection of LPS 20 hours prior to an in
vitro stimulation of AM, peritoneal macrophages and monocytes with
LPS. We pretreated the wild-type mice with anti-cytokines antibodies,
and KO mice with B cells and NK cells adoptive transfer.

Results We confirmed the absence of AM tolerance to endotoxin in all
the strain of wild-type mice. Inhibiting either GM-CSF or INFy in vivo
at homeostasis led to a decrease in TNF production by AM during
the in vitro stimulation by LPS, suggesting the involvement of these
cytokines in the prevention of tolerance within the lungs. The fact that
AM from rag2~-, rag2gc™-, u”~ could be tolerated, the fact that adoptive
transfer of B lymphocytes in these deficient mice restores the wild-type
response, and the presence of INFy mRNA in the lungs at homeostasis
in wild-type mice and before and after adoptive B-lymphocyte transfer
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in KO mice demonstrated the involvement of these cells in the wild-
type phenotype.

Conclusion We confirm the resistance of AM to endotoxin tolerance.
Both GM-CSF and INFy within the lung microenvironment at
homeostasis are involved in this phenomenon. B lymphocytes play a
key role in the local expression of INFy.
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Introduction Apart from macrophages and neutrophils, natural killer
(NK) and natural killer T (NKT) cells have been found to play a role in
the early stages of bacterial infection. In this study, we investigated
the role of NK and NKT cells in host defense against Streptococcus
pneumoniae, using a murine pneumococcal pneumonia sepsis model.
Our hypothesis was that NK and NKT cells play an immune-regulatory
role during sepsis and thus in vivo depletion of those cell populations
may affect mortality.

Methods We used four groups of C57BL/6 mice (A, B, Cand D, n =10
mice/group). Animals were infected intratracheally with 50 pl of
S. pneumoniae suspension (10° cfu). Twenty-four hours prior to bacterial
inoculation, Group A received 50 pl of anti-asialoGM1 rabbit polyclonal
antibody (Wako Chemicals GmbH, Neuss, Germany) intravenously (i.v.)
to achieve in vivo NK cell inactivation; in Group B, NKT cell depletion
was performed by targeting the CD1d receptor using 2 mg/kg of the
monoclonal antibody anti-CD1d, clone 1B1 (BD Pharmingen, San
Diego, CA, USA) i.v,; Group C (control) received an equivalent amount
of isotype antibody control (nonspecific 1g). Group D received sham
intratracheal installation of normal saline. Animals were observed daily
for 7 days and deaths were recorded. The survival analysis was plotted
using the Kaplan-Meier method and differences in survival between
groups were compared with the log-rank test.

Results We found that in vivo NK cell depletion improved survival after
pneumococcal pneumonia and sepsis in the group of mice that received
the anti-asialoGM1 antibody when compared with animals that
received nonspecific IgG antibody (P = 0.041) (Figure 1). Nevertheless,
when NKT cell depletion was attempted, survival worsened compared
to the control group; however, that difference did not reach statistical
significance (P = 0.08) (Figure 2).

Figure 1 (abstract P7). Kaplan—-Meier survival curve of groups A and C.
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Figure 2 (abstract P7). Kaplan—-Meier survival curve of groups B and C.

Conclusion Our study has shown that NK cells appear to contribute
to mortality in pneumococcal pneumonia. More research is needed to
explore their role in host response to bacterial infection and sepsis.
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Introduction Sepsis and septic shock lead to the multiorgan damage
by extensive release of inflammatory mediators. Regenerative
mechanisms include such regimens as stem cells which differentiate
towards specific tissues. Also, in the course of the systemicinflammation
the disruption of various regulatory axes occurs, including chemokines
(VEGF, HGF) and complement proteins (C5a,C3a). Among other
functions these axes maintain stem cell circulation and recruitment
[1]. The aim of the study was to evaluate circulating stem cells in the
peripheral blood of septic patients.

Methods Blood samples were obtained from five patients with sepsis
or septic shock on the second day after diagnosis. Blood from five
healthy volunteers served as control. Samples were stained with the
panel of antibodies against: CD45, lineage markers (Lin), CD34, CD133,
VEGFR2 and isotypic controls. Cells were analyzed by flow cytometry
and the total cell count per milliliter was calculated.

Results On the basis of cell surface phenotype the following stem
cell subpopulations were distinguished: hematopoietic stem cells
(HSCs) CD34*CD133*CD45%Lin~, endothelial progenitor cells (EPCs)
CD34*CD133*VEGFR2*; and primitive nonhematopoietic stem cells.
In the blood of septic patients we found: HSCs (5/5), median level
96/ml; EPCs (5/5), median 48/ml; and nonhematopoietic stem cells
(4/5), median 48/ml. Whereas in the control group the results were as
follow: HSCs (5/5), median level 644/ml; EPCs (5/5), median 70/ml; and
nonhematopoietic stem cells (0/5). Two of five patients died of septic
shock. A trend to lower number of HSCs in nonsurvivors was observed.
Conclusion Stem cells can be identified phenotypically in the blood
of septic patients and healthy volunteers. However, the circulating
primitive nonhematopoietic stem cells could not be detected under
physiological conditions. Furthermore, we suggest that stem cells
analysis may have serve as prognostic tool in the future.
Acknowledgements Supported by EU Structural Funds, ‘Innovative
Methods of Stem Cells Applications in Medicine, Innovative Economy
Operational Programme, POIG 01.02-00-109/09.
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Introduction To define the impact of multiple injuries without the
presence of sepsis in IL-17 responses.

Methods A total of 32 patients and 17 healthy volunteers were
enrolled. All patients were bearing: multiple injuries necessitating ICU
admission with an injury severity score more than 16; and systemic
inflammatory response syndrome. Patients with infections upon ICU
admission were excluded from the study. Heparinized venous blood
was sampled within the first 24 hours after ICU admission. Peripheral
blood mononuclear cells (PBMCs) were isolated after gradient
centrifugation of whole blood over Ficoll. They were incubated for
5 days in RPMI 1640 supplemented with 2 mM glutamine and 10% FBS
in the presence of 10 ng/ml lipopolysaccharide (LPS) of Escherichia coli
055:B5; of 5 pg/ml phytohemmaglutin (PHA); of 5x10° cfu/ml of heat-
killed Candida albicans (HKCA), of Pseudomonas aeruginosa (HKPA) or of
Staphylococcus aureus (HKSA). IL-17 was measured in supernatants by
an enzyme immnunoassay.

Results Mean APACHE Il score of patients was 14. Release of IL-17 by
PBMCs of patients was significantly lower compared to controls, as
shown in Figure 1. P values refer to comparisons between controls and
patients.

Conclusion The presented findings show that early upon advent of
multiple injuries IL-17 responses are blunted. This may corroborate
with the susceptibility of patients for superinfections.
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Figure 1 (abstract P9). Release of IL-17 by PBMCs of controls and of
patients.
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Introduction To define inflammatory responses in experimental burn
injury in relation with the type and time of burn exposure.

Methods Burn injury was induced in 110 C57/B6 male mice after
time exposure of their back as follows: group 0, sham; group A, 60°C
for 60 seconds; group B, 60°C for 45 seconds and 4°C for 45 seconds;
group C, 75°C for 60 seconds; group D, 90°C for 5 seconds; and group E,
4°C for 45 seconds and 60°C for 45 seconds. Mice were sacrificed at 24
and 48 hours. Tissues were cultured and splenocytes were isolated and
stimulated with heat-killed Staphylococcus aureus and Candida albicans
for 5 days for release of IL-17. Neutrophil apoptosis and expression of
TREM-1 were determined after staining for ANNEXIN-V, Pl and anti-
TREM-1-PE and flow cytometry analysis.
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Figure 1 (abstract P10). Release of IL-17 by mice splenocytes in relation
to the type of thermal injury.

Results Mean respective apoptosis of groups 0, A, B, C, D and E at
24 hours were 37.9%, 77.6%, 81.9%, 73.8%, 83.6% and 75.4%; and at
48 hours 78.5%, 79.4%, 77.7%, 78.2%, 81% and 84.9% (P <0.05 group 0
vs. others). Mean respective MFI of TREM-1 of groups 0, A, B, C, D and E
at 24 hours were 2.4, 4.4, 3.4, 3, 3.2 and 3; and at 48 hours 2.7, 2.8, 2.8,
2.6,2.8 and 2.7 (P <0.05 group 0 vs. others). Tissue cultures were sterile.
Release of IL-17 was greater by splenocytes of group D (Figure 1).
Conclusion Increased neutrophil apoptosis and TREM-1 expression
and modulated IL-17 responses are found within burn injury.
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Introduction Increasing evidence implicates mitochondrial dysfunction
in the pathogenesis of critical illness-induced multiple organ failure.
We previously demonstrated that prevention of hyperglycemia limits
mitochondrial damage in vital organs [1,2], thereby reducing morbidity
and mortality [3]. We now hypothesize that inadequate activation of
mitochondrial repair processes (mitochondrial clearance by autophagy,
mitochondrial fusion and fission, and biogenesis) may contribute to
accumulation of mitochondrial damage, persistence of organ failure
and adverse outcome of critical illness.

Methods We addressed this hypothesis in a rabbit model of critical
iliness. First, we studied whether vital organ mitochondrial repair
pathways are differentially affected in surviving and nonsurviving
hyperglycemicanimals, in relation to mitochondrial and organ function.
Next, we investigated whether preventing hyperglycemia with insulin
affects mitochondrial repair over time. We quantified mRNA/protein
levels of key players of these processes. Activities of respiratory chain
complexes | to V were measured spectrophotometrically. Plasma
transaminases and creatinine were measured as markers of liver,
respectively kidney, dysfunction.

Results In the liver and kidney of nonsurviving hyperglycemic
rabbits, molecular markers of insufficient autophagy were evident,
including accumulation of p62 protein (but no increase of p62 MRNA)
and decreases in the autophagosome-associated protein LC3-II
(microtubule-associated protein light chain 3). These changes were
less prominent in surviving animals and correlated with impaired
mitochondrial and organ function. In contrast, key players in
mitochondrial fusion, fission or biogenesis were not affected by survival
status. Therefore, we focused on autophagy to study the impact of
preventing hyperglycemia. Both after 3 and 7 days of iliness, autophagy
was better preserved in normoglycemic than in hyperglycemic rabbits,
which correlated strongly with improved mitochondrial and organ
function.

Conclusion These findings put forward insufficient autophagy as
a potentially important contributor to mitochondrial and organ
dysfunction in critical illness, and open perspectives for therapies that
activate autophagy during critical iliness.
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Introduction Modulation of inflammatory mediators with specific or
selective adsorbents may represent a promising supportive therapy
for septic patients. The aims of this study were to modulate mediator
concentrations from lipopolysaccharide (LPS)-stimulated whole blood
or monocytic THP-1 cells with specific or selective adsorbents and to
compare the influence on endothelial cell activation.

Methods Whole blood or THP-1 cells (1x10°¢ cells per ml medium
containing 10% human plasma) [1] were stimulated with 10 ng/ml LPS
from Escherichia coli for 4 hours. Mediator modulation was performed
with either a specific adsorbent for TNFa which was based on sepharose
particles functionalized with anti-TNFa antibodies, or with a selective
albumin-coated polystyrene divinylbenzene copolymer (PS-DVB)
[2]. Human umbilical vein endothelial cell (HUVEC) activation was
monitored for 15 hours by measuring secretion of IL-6 and IL-8, as well
as surface expression of the adhesion molecules ICAM-1 and E-selectin.
Results Conditioned media derived from whole blood (CMB) or THP-
1 cells (CMT) both contained approximately 1,300 pg/ml TNFa which
is known to be an important stimulator for HUVEC [1,2]. However,
CMB led to a significantly higher HUVEC activation as compared to
CMT, as indicated by increased secretion of IL-6 and IL-8 (IL-6: 52,000
vs. 2,000 pg/ml; IL-8: 295,000 vs. 43,000 pg/ml), as well as significantly
increased E-selectin surface expression (50 vs. 12 mean fluorescence
intensity for CMP and CMT, respectively). Adsorption of inflammatory
mediators from the conditioned medium of whole blood or THP-1 cells
either with the specific TNFa adsorbent or with the selective PS-DVB
beads resulted in decreased endothelial cell activation, as shown by
statistically significant reduction of IL-6 and IL-8 secretion from HUVEC,
as well as statistically significant reduction of surface expression
of the adhesion molecules ICAM-1 and E-selectin. The reduction of
HUVEC activation was more pronounced when applying the selective
adsorbent showing that the modulation of more than one cytokine is
more effective than removing TNFa alone.

Conclusion Inflammatory mediator modulation with specific or
selective adsorbents reduces endothelial cell activation and thus may
support the development of new therapies for sepsis.

References

1. Schildberger et al: Innate Immun 2010, 16:278-287.

2. Schildberger et al.: Blood Purif 2011, 32:286-295.

P13

A/H1NT1 infection: immunological parameters in ICU patients
| Zykova, P Sedlak, T Zajic, A Vitous, F Stejskal

Regional Hospital Liberec, Czech Republic

Critical Care 2012, 16(Suppl 1):P13 (doi: 10.1186/cc10620)

Introduction The outbreak of influenza A/H1N1 2009 had influenced
ICUs all over the world. In the season 2009/10 we admitted to intensive
care 13 patients with A/H1N1 infection in our regional hospital. In
the next season 2010/11 another outbreak of A/H1N1 infection was
predicted. We decided to study the immunological profiles of these
patients and its development in time.

Methods We conducted a prospective study on patients admitted to our
hospital with A/H1N1 infection in the season 2010/11.The diagnosis was
confirmed by RT-PCT from nasopharyngeal smear or bronchoalveolar
lavage in all patients. Immunological parameters (leukocyte count,
lymphocyte count, CD19, CD4, CD8, immunoregulatory index, NK cells)
were analysed on admission and 3 weeks after admission.
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Results In season 2010/11 only six patients with a confirmed A/H1N1
infection required admission to intensive care (47% of all patients with
a confirmed A/H1N1 infection admitted to our hospital). All patients
required ventilation. Median APACHE Il score was 18.2. Median ICU stay
was 18.5 days. Median number of ventilator days was 14. No patient
died, both 28-day and 3-month mortality was 0%. Total leukocyte
count was without substantial differences, but there was a prominent
lymphopenia at the time of admission (0.05 to 0.22% of total leukocyte
count) as has been described in similar studies. All lymphocyte
populations were decreased but a most prominent decrease was in
CD4 (T-helpers) and CD8 (T-suppressors), CD19 (B-lymphocytes) and
NK cells were less decreased. Comparison of the admission sample and
the second sample taken 21 days after admission: both CD4 and CD8
were most decreased at admission, immunoregulatory index had a
shift to positive values in the admission sample.
Conclusion Our small sample of intensive care patients with a
confirmed A/H1N1 infection supports the scarce published data about
the early immunological profile of these patients. All our patients had
a prominent lymphopenia with a most significant decrease in CD4 and
CD8 cells. Due to the number of patients in the season 2010/11 and
the survival of all patients we could not analyse the relation of survival
and the change in time of immunological profile in this unique and
probably already extinct group of patients.
Acknowledgements Our study was supported by a grant from
Scientific Board of Regional Hospital Liberec.
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Introduction CD64 is a high-affinity leukocyte receptor for the Fc
portion of 1gG [1]. As CD64 expression on neutrophil cells (PMNs) is
upregulated specifically after bacterial stimulation, it could be used
to discriminate inflammatory states from bacterial infections [1-3]. The
objective was a comparison of the time course of CD64 expression
on PMN cells between patients undergoing cardiac surgery with
extracorporeal circulation (ECC) with septic patients.

Methods Prospective study realized in the ICU of CHU Charleroi (Belgium).
Thirty-nine patients scheduled for a cardiac surgery with ECC (coronary,
valvular or mixed surgery) (ECC group) and 11 patients with severe sepsis
or septic shock (septic group) were included. The CD64 expression on
PMNs was quantified by the hematologic Cell Dyn Sapphire method
(Abotte US) before TO, at ICU admission (T1) and postoperatively on day
1 (T2) and day 5 (T3) for the ECC group and on days 0, 1 and 5 for the
septic group. Values are expressed as median (25th to 75th) percentiles
Results Fifty patients were included among which 39 in the ECC
group (nine valvular, 20 coronary artery bypass grafting and 10 mixed
surgery). As expected, the inflammatory parameters were significantly
increased in septic patients compared to the ECC group except on day

Table 1 (abstract P14)

ECC Sepsis Pvalue
T0 0.8 (0.6t0 1.08) 324(19t078) <0.001
T 09 (0610 1.14) Not available
T2 1.3(0.77 to 1.8)*** 44 (263t06.7)* <0.001
T3 1.1(0.74t0 1.4) 1.3(0.74t0 1.4) 0.16

*P<0.05T2vs. T3, **T2 vs. TO, T2 vs. T1, *T3 vs. TO. ANOVA tests.
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5 (for example, CRP: 0.2 (0.1 to 0.6) vs. 12.5 (5.7 to 26.9) mg/dl; WBC 6.5
(5.21t08.7) vs. 19.5 (12 to 20.5) 10*/mm?3; for respectively ECC and septic
group at TO, P <0.001). The CD64 expression increased significantly in
both groups but index values were lower in the ECC compared to the
septic group except on T3 (Table 1).

Conclusion ECC modifies the inflammatory parameters, including
the expression of the CD64 on PMNs but this one presents the best
specificity to diagnose an infection. Thus, CD64 expression could be
proposed as a promising marker in the early diagnosis of the infection.
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Introduction Recent research suggests that the oral cavity may provide
an early opportunity to monitor the innate immune system; an oral rinse
assay was found to be a reliable predictor of bone marrow engraftment
and neutrophil recovery in patients undergoing bone marrow
transplantation [1]. Multiorgan failure may be mediated by neutrophil
extravasation and aggregation [2] in highly inflammatory states, such
as cardiopulmonary bypass (CPB). The objective of this novel pilot study
was to determine whether the kinetics of oral neutrophil recovery post-
CPB surgery reflect systemic immune activation.

Methods Samples [3] from four-quadrant mucosal swabs and oral cavity
rinses were obtained from 41 patients undergoing on-CPB elective
cardiac surgery preoperatively (t-1) and postoperatively upon arrival to
the CVICU (t0), at 12 to 18 hours (t1), and on day 3 (t2). Oral neutrophil
counts (/ml) were determined by hemacytometry and validated by an
electronic cell counter. Concurrent blood samples were collected for
measurement of IFNq, interleukins (IL-1, IL-6, IL-8 and IL-10), chemokine
C-C motif ligand 4 (CCL-4) and Th1 and Th2 cytokines using a 10-plex
human cytokine mediator panel. Continuous variables were summarized
with means (standard deviation). Preoperative and postoperative oral
neutrophil counts were compared using paired t tests.

Results Patients were 65 (10.6) years old; 78% male; 51% had significant
co-morbidities (25% diabetes); 54% took a statin; APACHE Il score was
22 (4.4); and multiorgan dysfunction score (MODS) was highest on
hospital day 1 (6.2; 2.2). Mean delta oral neutrophil count by oral swab
(between t-1 and t0) was 1.7x10° (2.0x109). A significant difference was
seenin the absolute neutrophil counts (oral swab) between t-1(1.7x10°
(1.3%10°%)) and t0 (3.4x10° (2.7x10°); P <0.001), but not between t-1 and
1 (2.0x10° (1.7x10°%); P=0.14) or t2 (6.6x10° (1.1x10°); P = 0.14). Similar
results were obtained by oral cavity rinse.

Conclusion An oral swab assay has the potential to provide rapid, risk-
free, and early data on neutrophil activation and chemotactic defects in
response to CPB, obviating the need for invasive sampling. This method
could provide a new perspective on the systemic inflammatory
response in surgery, traumatic injury, burns, and sepsis.
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Introduction The systemicinflammatory response to bacterial infection,
or sepsis, results in a hypermetabolic state; yet, systemic metabolic
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changes in metabolism and the metabolic interaction between tissues
and red blood cells are not well understood. The objective of this study
was to assess changes in intermediary metabolism during the onset
of an animal model of sepsis by determining glycolytic, TCA and PPP
metabolites, amino acids and ATP levels in heart, liver and red blood
cells.

Methods C57BL/6 mice (30 to 35 g) were injected intraperitoneally
with lipopolysaccharide (LPS, 40 mg/kg) to induce endotoxemia.
Six hours post LPS, C13-pyruvate (a key intermediate metabolite) was
administered subcutaneously for fluxome analysis of intermediate
metabolites. At 20, 40 and 60 minutes, heart, liver and red blood cells
were collected and stored at -80°C. Labeled metabolites were measured
using capillary electrophoresis—-mass spectrometry, quantified by
calculating the AUC/t0-60 and expressed relative to control. Heart
function was monitored by echocardiography.

Results Red blood cells preferentially metabolized pyruvate (ninefold
increase) compared to heart (1.2-fold increase) or liver (-2.1-fold
decrease), and were a net lactate source (2.1-fold increase). Glycolytic
intermediates increased in the heart, but decreased in red blood cells,
while TCA intermediates decreased in the heart and amino acids
increased in the liver. Under the hypoglycemic conditions of the animal
model, red blood cells were found to accumulate glycerol-3-phosphate
(red cell glycerol flux remained normal) and 2,3BPG following C13-
pyruvate injection. ATP was stable in the heart, but decreased in
the liver and red blood cells. Echocardiography revealed a transient
recovery of left ventricular function that correlated with shifts in red
blood cell metabolism.

Conclusion Metabolic investigation of different septic tissues revealed
shifts in metabolism between organs, suggesting that sepsis induces
complex metabolic shifts in response to changing nutrient availability
and cell function; moreover, enhancing red blood cell metabolism
may be beneficial to depressed organ function during the onset of
endotoxemia.
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Introduction Organ dysfunction determines the severity of sepsis and
is correlated to mortality. Endothelial increased permeability contri-
butes to the development of organ failure. AMP-activated protein
kinase (AMPK) has been shown to modulate cytoskeleton and could
mediate endothelial permeability. Our hypothesis is that AMPK controls
sepsis-induced hyperpermeability in the heart and is involved in septic
cardiomyopathy.

Methods Sepsis was induced by intraperitoneal injection of
liposaccharide, 10 mg/kg (LPS). Alpha-1 AMPK knockout mice (a1KO)
were compared with wild-type. Vascular permeability was characterized
by Evans blue extravasation. Inflammatory cytokine mRNA expression
was determined by qPCR analysis. Left ventricular mass was assessed
by echocardiography. In addition, to emphasize the beneficial role of
AMPK on heart vascular permeability, AMPK activator (acadesine) was
administered to C57BI6 mice before LPS injection. The ANOVA test with
Bonferroni’s post hoc test and the log-rank test were used. P <0.05 was
considered as significant.

Results Increased cardiac vascular permeability was observed in the
LPS group in comparison to untreated animals (2.5% vs. 16%; P <0.05).
The a1KO mice exhibited an increase vascular permeability after LPS
injection in comparison to wild-type mice (41.5% vs. 16%; P <0.05).
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a1KO animals had a significant mortality increase after LPS injection
(70% vs. 10%; P <0.05). LPS markedly induced the production of
proinflammatory cytokines (TNFa, IL-1B3, IL-6) that were significantly
higher in the a1KO animals. More importantly, LPS treatment leads to
an increased left ventricular mass in the a1KO mice within 24 hours,
suggesting the onset of edema. Finally LPS-induced vascular
hyperpermeability was greatly reduced after AMPK activation by
acadesine (13.2% vs. 40%; P <0.05).

Conclusion AMPK importantly regulates cardiac vascular permeability
and could control the sepsis-induced cardiomyopathy. AMPK could
represent a new pharmacological target of sepsis.
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Introduction The PPAR-B/6 agonist GW0742 was shown to attenuate
cardiac dysfunction in murine septic shock [1] and renal ischemia/
reperfusion injury in diabetic rats [2]. Since these data originate from
unresuscitated models, we investigated the effects of GW0742 during
long-term, resuscitated porcine septic shock. In order to assess the role
of pre-existing cardiovascular morbidity we used animals with familial
hypercholesteremia (11.1 (7.4; 12.3) vs. 1.4 (1.3; 1.5) mmol/l in a healthy
strain; P<0.001) and consecutive, diet-induced ubiquitous atherosclerosis
resulting in coronary artery disease [3], reduced glomerular filtration rate
(76 (60; 83) vs. 103 (79; 120) ml/minute in healthy swine; P = 0.004) and
presence of chronic histological kidney injury.

Methods Anesthetized and instrumented animals randomly received
vehicle (n = 9) or GW0742 (n = 10; 0.03 mg/kg) at 6, 12, 18 hours after
induction of fecal peritonitis [4]. Hydroxyethyl starch and noradrenaline
were infused to maintain normotensive, hyperdynamic hemodynamics.
Creatinine clearance was measured from 0 to 12 hours and from 12 to
24 hours of sepsis, respectively. Data are median (quartiles).

Results GW0742 did not affect the noradrenaline infusion rate required
to achieve target hemodynamics (0.57 (0.30; 3.83) vs. 0.56 (0.41; 0.91)
pg/kg/minute; P = 0.775) nor the fall in creatinine clearance (GW0742:
from 129 (114; 140) to 78 (55; 95) ml/minute, P = 0.002; vehicle: from
130 (91; 142) to 41(31; 84) ml/minute, P=0.004; P=0.967 and P=0.191
between groups). Immune histochemistry analysis of kidney biopsies
in sham-operated swine showed markedly reduced tissue expression
of the PPAR-f3/5 receptor in atherosclerotic swine (281 (277; 404) vs. 57
(53; 77)x10° densitometric units in healthy swine; P = 0.008).
Conclusion Even early post-treatment with the PPAR-B/& agonist
GWO0742 did not beneficially influence acute kidney injury during long-
term, resuscitated fecal peritonitis-induced septic shock in swine with
pre-existing impairment of kidney function and histological damage.
The lacking beneficial effect of GW0742 was most likely due to the
reduced expression of the PPAR-3/6 receptor.
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Introduction Sepsis with multiple organ failure remains a leading
cause of hospital morbidity and mortality on ICUs imparting
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tremendous financial costs. Recently, the primary metabolite of
sevoflurane, hexafluoro-2-propanol (HFIP), has been found to exert
immunomodulatory properties attenuating inflammatory response
to lipopolysaccharides (LPS) in vitro [1]. We investigated whether HFIP
attenuates plasma and tissue inflammatory mediator expression in a
rat model of endotoxic shock.

Methods Thirty-two male Wistar rats were anesthetized, tracheoto-
mized, and mechanically ventilated. The animals were randomly
assigned to one of the following groups: (I) LPS group (n = 8), which
received intravenous Escherichia coli endotoxin (1 mg/kg); (ll) LPS/
HFIP group (n = 8), which was treated identically to the LPS group with
the additional administration of HFIP (67 pg/kg over 30 minutes) after
LPS injection. Control groups received Ringer’s lactate instead of LPS.
General anesthesia was maintained with propofol. All animals received
additional 30 ml/kg Ringer’s lactate after injection of LPS over a time
period of 1 hour. Arterial blood gases were measured every hour.
Animals were euthanized 6 hours after endotoxin injection. The
concentrations of monocyte chemoattractant protein-1, key player in
the recruitment of monocytes during endotoxemia, was analyzed in
bronchoalveolar lavage fluid and in plasma. Linear regression was used
to evaluate influence of HFIP on inflammatory mediator expression.
Results Plasma MCP-1 protein levels assessed 6 hours after LPS injection
were increased by +5,192 ng/ml compared to baseline (R* = 0.661,
P <0.001). This increase in MCP-1 protein was attenuated by -48% in
the LPS/HFIP group (+2,706 ng/ml to baseline, R? = 0.661; P = 0.004).
Similar results were found in BALF, in which HFIP decreased the LPS-
induced raise in MCP-1 protein concentration by —-62% (difference of
54 ng/ml, P = 0.034). LPS-stimulated animals had a +12% higher mean
arterial blood pressure after 6 hours when treated with HFIP (78 mmHg
vs. 67 mmHg, R? = 0.684, P = 0.035). No significant differences in lactate
levels were observed. HFIP attenuated base deficit in LPS-stimulated
animals by 1 mmol/I (R*=0.522, P = 0.034).

Conclusion Hexafluoro-2-propanol attenuated LPS-induced inflamma-
tory mediator secretion, the decrease in mean arterial blood pressure,
and base deficit. These results suggest that hexafluoro-2-propanol
may partly inhibit inflammatory response, hypotension and the
development of metabolic acidosis during endotoxic shock.
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Introduction Mitochondrial respiratory capacity of immune cells seems
to be impaired in septic patients [1]. On the other hand, the effects of
catecholamines on mitochondrial function are still controversial [2] and
may confound the genuine mitochondrial response to the septic event.
In order to test if catecholamine therapy may influence the impairment
of mitochondrial function in immune cells during sepsis, we measured
mitochondrial respiration in cultured murine alveolar macrophages
(AMJ2-C11) after 24 hours of incubation with noradrenaline and
lipopolysaccharide (LPS).

Methods Three states of mitochondrial respiratory activity were
quantified in terms of O, -flux (JO,) in intact cells at 37°C by means of
an O,K (Oroboros® Instruments Corp., Innsbruck, Austria) according
to a previously published protocol [3] yielding routine respiration (R)
as the standard respiratory level of the cells without any intervention,
proton leak compensation (L) after blocking ATP synthesis by 2.5 uM
oligomycine, and maximum capacity of the electron transport system
(E) after uncoupling by 1 uM FCCP. The cells were studied after five
different exposure conditions: control (C), 15 umol/ml noradrenaline
(high NoA), 5 nmol/ml noradrenaline (medium NoA), LPS, and LPS +
high NoA. All data are presented in pmol/(s*million cells) as medians
and 25 to 75% quartiles. Statistical significance was tested by means of
the Kruskal-Wallis one-way ANOVA followed by Dunn’s method.



Critical Care 2012, Volume 16 Suppl 1
http://ccforum.com/supplements/16/S1

Results After exposure with high but not with medium NoA we
observed a statistically significant decrease in maximum mitochondrial
respiratory capacity (E-state, C 133 (118; 148) vs. high NoA 111 (106;
113), and medium NoA 129 (123; 140), P <0.05 C vs. high NoA). Both
LPS and LPS + high NoA did not affect E-state respiration (LPS: 152
(136; 179), and LPS + NoA 129 (125; 137)), but increased routine (R)
respiration when compared to control (C 45 (40; 55) vs. LPS 66 (51; 72)
and LPS + NoA 65 (55; 68), P <0.05; high NoA 41 (37; 47), and medium
NoA 52 (51;57), NS).

Conclusion High but not moderate doses of noradrenaline reduced
mitochondrial respiration in alveolar macrophages in vitro. Surprisingly,
LPS increased routine respiration regardless of simultaneous
noradrenaline exposure.
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Introduction Shock-related hyperglycemia impairs mitochondrial
function and integrity [1], ultimately leading to apoptosis and
organ failure [1,2]. Imeglimin is a new anti-diabetic drug with anti-
hyperglycemic and anti-apoptotic properties [3]. Therefore we
investigated its effects in hyperglycemic mice with septic shock.
Methods Immediately after cecal ligation and puncture, mice
randomly received s.c. vehicle (n = 9) or imeglimin (n = 10; 100 pg/qg).
Fifteen hours later animals were anesthetized, mechanically ventilated
and instrumented for a consecutive 6-hour observation period. After
a second imeglimin bolus, colloid fluid resuscitation and continuous
i.v. noradrenaline were titrated to maintain normotensive and
hyperdynamic hemodynamics. Then 2 mg/g/hour glucose was infused
to induce hyperglycemia. Glucose oxidation and gluconeogenesis
were derived from blood "*C_-glucose and mixed expiratory *CO,/"*CO,
isotope enrichment during continuous isotope infusion. Liver mito-
chondrial activity was assessed using high-resolution respirometry
[4,5], Bax, HO-1 and NF-kB expression by immunoblotting and EMSA.
All data are median (quartiles).

Results Imeglimin decreased blood glucose levels (165 (153; 180) vs.
192 (184; 221) mg/dl, P = 0.007) by increasing whole body glucose
oxidation (55 (52;57) vs.51(49; 55)% of infused isotope, P=0.085), which
coincided with partial restoration of gluconeogenesis (0.38 (0.34; 0.41)
vs. 0.31 (0.27; 0.33) mg/g/hour, P = 0.032), liver mitochondrial activity
(oxidative phosphorylation (136 (134; 160) vs. 116 (97; 122) pmol O,/
second/mg tissue, P = 0.003); maximal oxidative capacity (166 (154;
174) vs. 147 (130; 159) pmol O, /second/mg tissue, P = 0.064). Imeglimin
increased liver HO-1, reduced liver Bax expression and attenuated NF-
kB activation (all P <0.001).

Conclusion Imeglimin improved whole body glucose utilization and
gluconeogenesis, a well-established marker of liver metabolic capacity
[4,5], and attenuated organ injury, at least in part due to inhibition of
the mitochondrial apoptosis pathway.
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Introduction The effects of adrenomedullin in circulatory shock states
are controversially discussed: while its exogenous supplementation
improved organ function and survival [1] in experimental models due
to maintenance of hyperdynamic hemodynamics [2] in otherwise
hypodynamic conditions, high blood levels were associated with
increased mortality in patients with septic shock [3], most likely as a
result of excessive vasodilatation [4] and/or impaired systolic heart
function [5].

Methods Immediately after cecal ligation and puncture to induce
peritonitis, mice randomly received vehicle (n = 11) or the adreno-
medullin antibody HAM1101 (n = 9; 2 pg/g to achieve antibody
concentrations >4 ng/ml).Fifteen hours lateranimals were anesthetized,
mechanically ventilated and instrumented for a consecutive 6-hour
observation period. Colloid fluid resuscitation and continuous i.v.
noradrenaline were titrated to maintain normotensive (mean blood
pressure >60 mmHg) and hyperdynamic hemodynamics. Creatinine
blood levels and clearance were assessed as surrogate for glomerular
filtration [6,7]. All data are median (quartiles).

Results Adrenomedullin antagonism decreased the noradrenaline
requirements needed to achieve target hemodynamics (0.009 (0.009;
0.012) vs. 0.02 (0.015; 0.044) pg/g/hour, P <0.001), increased total
diuresis (2.6 (2.3;3.9) vs. 0.6 (0.5; 2.7) ml, P=0.028) resulting in improved
fluid balance (0.18 (0.14; 0.2) vs. 0.26 (0.19; 0.27), P = 0.011) and kidney
function (creatinine levels at the end of the experiment: 1.3 (1.2; 1.5) vs.
2.0 (1.5; 2.9) pg/ml, P = 0.006; creatinine clearance: 400 (316; 509) vs.
197 (110; 301) pl/minute, P = 0.006).

Conclusion In resuscitated murine septic shock, early modulation
of excess adrenomedullin activity via antibody HAM1101 improves
cardiovascular catecholamine responsiveness, ultimately associated
with attenuation of acute kidney injury.
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Introduction Protein C (PC) deficiency is prevalent in severe sepsis,
studies showing that more than 80% of patients with severe sepsis
have a baseline PC level below the lower limit of normal [1,2]. The aim
of the study was to relate the anticoagulation activity evaluated by PC,
with clinical parameters and 28-day mortality.

Methods A cohort study of 150 patients >18 years with severe sepsis
according to the Surviving Sepsis Campaign, in an ICU of a university
hospital. Demographic, clinical parameters and coagulation markers
during the first 24 hours were studied. PC activity was analysed using
a haemostasis laboratory analyser (BCS® XP; Siemens). Descriptive and
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comparative statistical analysis was performed using SPSS version 15.0
(SPSS Inc., Chicago, IL, USA).
Results We analyzed 150 consecutive episodes of severe sepsis
(16%) or septic shock (84%) admitted to the ICU. The median age was
64 years old (interquartile range, 48.7 to 71); male: 60%. The beginning
of severe sepsis took place in the emergency area in 46% of cases.
The main sources of infection were respiratory tract 38% and intra-
abdomen 45%; 70.7% had medical pathology. The 28-day mortality
was 22.7%. The profile of death patients were men (64.7%, n = 22),
with significantly higher average age (63 vs. 57 years; P = 0.049), as
well as clinical severity scores, APACHE Il (29.8 vs. 24.1; P <0.001) and
SOFA (12.1 vs. 8.9; P <0.001) and major dysfunction organs (4.6 vs. 3.6;
P <0,001); we observed significantly major consumption of PC (55.2 vs.
70.1, P =0.011). Lower levels of PC were found in surgery septic shock
patients, neurological focus or catheter-related infection and Gram-
negative pathogens from blood cultures. The ROC analysis showed
superior risk prediction of SOFA score for 28-day mortality, AUC 0.81
(95% ClI: 0.73 to 0.88, sensitivity: 73.5%; specificity: 76.7%, P = 0.001),
that improves by combining with PC, AUC 0.83 (95% ClI: 0.75 to 0.90,
sensitivity: 77%; specificity: 83%, P =0.001).
Conclusion This cohort study showed an improvement in the survival
in septic patients under a lower consumption of PC. Low levels of PC are
associated with more severity in Sepsis, dysfunction organ and poor
outcome.
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Introduction Soluble usokinase plasminogen activator receptor
(suPAR) has been considered a useful biomarker to define prognosis in
patients with sepsis [1]. The present study aimed to define the kinetics
of suPAR during the physical course of patients with multiple injuries.
Methods A total of 62 patients were enrolled. All patients were
bearing: multiple injuries necessitating ICU admission with an injury
severity score (ISS) more than 8; and systemic inflammatory response
syndrome. Patients with infections upon ICU admission were excluded
from the study. Peripheral venous blood was sampled within the first
24 hours after ICU admission. Blood sampling was repeated within the
first 24 hours upon advent of sepsis. sUPAR was measured in serum by
an enzyme immnunoassay.

Results Mean ISS of patients was 14.6. Median suPAR upon ICU
admission was 3.74 ng/ml (range: 1.57 to 16.77 ng/ml). No correlation
was found between ISS and suPAR. Sepsis was presented in 27 patients.
Median suPAR upon sepsis diagnosis was 7.05 ng/ml (range: 2.18 to
32.51 ng/ml) (P <0.0001 compared with ICU admission). This change
corresponded to median increase of 57.81%.

Conclusion The presented findings show that measurement of serum
suPAR may help diagnosis of sepsis presenting in patients with multiple
injuries.
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Introduction The role of mannose-binding lectin (MBL) deficiency
(MBL2 XA/O + O/O genotypes) in host defences remains controversial.
The surfactant proteins (SP)-A1, SP-A2 and SP-D, and other collectins
whose genes are located near MBL2, are part of the first-line lung
defence against infection. We analyzed the role of MBL on susceptibility
to pneumococcal infection and the existence of linkage disequilibrium
(LD) among the four genes.

Methods We studied 348 patients with pneumococcal community-
acquired pneumonia (P-CAP) and 1,591 controls. A meta-analysis of
MBL2 genotypes in susceptibility to P-CAP and to invasive pneumo-
coccal disease (IPD) was also performed. The extent of LD of MBL2 with
SFTPAT1, SFTPA2 and SFTPD was analyzed.

Results MBL2 genotypes did not associate with either P-CAP or
bacteraemic P-CAP in the case-control study. The MBL-deficient O/O
genotype was significantly associated with higher risk of IPD in a meta-
analysis, whereas the other MBL-deficient genotype (XA/O) showed
a trend towards a protective role. We evidenced the existence of LD
between MBL2 and SPs genes.

Conclusion The data do not support a role of MBL deficiency on
susceptibility to P-CAP or to IPD. LD among MBL2 and SP genes must
be considered in studies on the role of MBL in infectious diseases.
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Introduction Although rates and causal organisms of infections occurring
in patients on extracorporeal membrane oxygenation (ECMO) have already
been described [1], diagnosis of infection itself is challenging in clinical
practice. In addition, a significant heterogeneity in infection surveillance
practice patterns among ELSO centers has recently been reported [2]. The
aim of the study was to analyze the role of C-reactive protein (CRP) and
procalcitonin (PCT) in the diagnosis of bacterial and fungal infection in
critically ill patients requiring ECMO, and to assess the difference between
venovenous (VV) and venoarterial (VA) ECMO setting.

Methods A case-control study on 27 patients. We analyzed serum
values of PCT and CRP according to the presence of infection.

Results Forty-eight percent of patients had infection. Gram-negative
bacteria were the predominant pathogens (54%), and Candida was
the most frequent isolated microorganism overall (15%). PCT had an
AUC of 0.681 (P = 0.0062), for the diagnosis of infection in patients on
VA ECMO, but failed to discriminate infection in the VV ECMO group
(P =0.14). The AUC of CRP was 0.707 (P <0.001) in all ECMO patients. In
patients receiving VA ECMO, PCT had good accuracy with 1.89 ng/ml
as the cut-off (SE = 87.8%, SP = 50%) and CRP as well with 97.70 mg/I
as the cut-off (SE = 85.3%, SP = 41.6%). PCT and CRP tests in parallel
had SE = 87.2%, and SP = 25.9%. Four variables were identified as
statistically significant predictors of infection: PCT and CRP tests in
parallel (OR = 1.184; P = 0.0008), age (OR = 0.980; P <0.001), presence
of infection before ECMO implantation (OR = 1.782; P <0.001), and the
duration of ECMO support (OR = 1.056; P <0.001).

Conclusion Both traditional and emerging inflammatory biomarkers
can help in the diagnosis of infection in patients receiving ECMO.
Indeed, we demonstrated for the first time that PCT is a reliable
infection marker in patients undergoing VA ECMO. We suggest routine
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concomitant PCT and CRP assay with definite cut-off values as a new
test to identify infection in patients undergoing VA ECMO.
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Introduction We aimed to describe various parameters of critically ill
patients who developed VAP and correlate them with its outcome.
Methods Twenty-three VAP cases out of 338 ICU patients were studied
retrospectively. Data regarding age, sex, etiology, scores (APACHE I,
SOFA, CPIS), CRP, miniBAL cultures, comorbidities, antibiotic exposure,
duration of mechanical ventilation, length of ICU and total stay, VAP
and patient outcome were recorded. Chi-square and Mann-Whitney U
tests were used for statistical analyses.

Results VAP incidence was 23/338 (6.8%). Fourteen of 23(60.9%)
were males, and 9/23(39.1%) were surgical patients. Their age was
63.5 = 16.6 years. APACHE Il was 20.5 + 6.7, initial SOFA was 8.8 + 3.7,
SOFA at VAP was 9.4 + 3.1, CPIS 2 days before VAP was 4.6 + 2, CPIS the
day before VAP was 6 + 1.2, and CPIS at VAP was 7.6 + 1.3. Length of
stay was 25.5 £ 13.1 days, ICU stay was 24.8 £+ 13.4 days, and duration
of mechanical ventilation was 22.5 + 12.1 days. Previous antibiotic
exposure included: linezolid 10/23 (43.5%), vancomycin 2/23 (8.7%),
antipseudomonadic penicillins 14/23 (60.9%), f-lactams + B-lactamase
inhibitor 7/23 (30.4%), quinolones 14/23 (60.9%), aminoglycosides
6/23 (26.1%), antifungals 4/23 (17.4%), carbapenems 1/23 (4.3%),
tigecycline 3/23 (13%), and colistin 8/23 (34.8%). Antibiotic therapy
after the positive miniBAL was modified according to antibiograms. The
isolated microorganisms in miniBAL were A. baumannii 10/23 (43.5%),
P. aeruginosa 5/23 (21.7%), K. pneumoniae 4/23 (17.4%), Candida spp.
2/23 (8.7%), and other 4/23 (17.4%); one infection was polymicrobial.
In 20/23 cases (87%) VAP was of late onset (>4 days) (9.7 + 6.8 days).
VAP was improved in 17/23 cases (73.9%), but 15/23 patients (65.2%)
died. High overall mortality may be attributed to grave condition. Most
patients were admitted to the ICU hours after they were admitted
to the hospital. Increased SOFA scores during admission (12 £ 2 vs.
7.7 £ 3.4, P = 0.009) and on the day of VAP diagnosis (11.5 £ 2.1 vs.
8.6 + 3, P = 0.016) were associated with VAP deterioration. Increased
CPIS on the last 2 days before VAP was also associated with worse VAP
outcomes (6.2 + 1.7vs.4.1+1.8and 6.8 +1.2vs. 5.7+ 1.1,P=0.03 and
P =0.03, respectively).

Conclusion Our findings support the prognostic value of SOFA score.
CPIS values of 6, although not diagnostic, may need increased alertness
on behalf of the clinician.
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Introduction The diagnosis of infectious complications after elective
colonic surgery is frequently misleading, delaying its resolution.
Recently several biomarkers, namely procalcitonin (PCT), have been
described as more specific in infection diagnosis.

Methods We conducted a prospective observational study segregating
patients submitted to elective colonic surgery. Patients were assessed
before surgery, and then from the day of surgery until discharge or the
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12th day. C-reactive protein (CRP) and PCT were measured daily. We
compared infected and noninfected patients.

Results A total of 50 patients were included during a 12-month
period (age 70.5 + 9.4 years, 50% male). The 21 patients (42%) that
subsequently developed infection (16 surgical wound infections) had
age, Charlson comorbidity score, primary diagnosis, surgical procedure,
intestinal preparation and antibiotic prophylaxis similar to those who
had an uneventful recovery. Infection was less frequent in men (28%
vs. 72%, P = 0.042). Moreover PCT and CRP before surgery were equally
low in patients with or without postoperative infection (0.10 + 0.06 vs.
0.07 £ 0.04 ng/ml; 1.81 + 2.83 vs. 0.72 + 1.12 mg/d|, respectively). After
surgery, both PCT and CRP increased markedly: PCT increased around
10x the basal level and peaked at 24 to 48 hours; CRP increased more
than 15x and peaked at 48 hours. Infection was diagnosed a median
of 7 days after surgery. The CRP time-course from the day of surgery
onwards was significantly different in infected and noninfected patients
(P =0.001). In opposition, the PCT time-course was almost parallel in
both groups (P = 0.866). To assess the diagnostic performance of each
biomarker, we performed multiple comparisons between infected and
noninfected patients between day 5 and day 9. The CRP concentration
was significantly different (P < 0.01, Bonferroni correction) on days 6, 7
and 8.The area under the ROC curve of CRP of days 6, 7 and 8 were 0.74,
0.73 and 0.75, respectively. A CRP concentration >5.0 mg/d| at day 6
was predictive of infection with a sensitivity of 85% and a specificity of
62% (positive likelihood ratio 2.2, negative likelihood ratio 0.2).
Conclusion After a major elective surgical insult both CRP and PCT
serum levels increased independently of the presence of infection.
The CRP time-course showed to be useful in the early detection of an
infectious complication whereas PCT was unhelpful.
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Introduction Procalcitonin (PTC) seems to have potential to predict
the result of blood culture (BC) supporting the diagnosis of invasive
candidemia. Although blood culture is still the gold standard, PCR
assays are able to quickly and reliably detect fungiin blood in suspected
invasive candidemia. Our aim is to verify the potential of PTC values to
predict the result of PCR assay in suspected invasive candidemia.
Methods We retrospectively analyzed 78 patients with suspected
invasive candidemia from whom we obtained PCT value, BC and
PCR assay. All tests have been obtained on the day in which patients
reached a Candida score >4. We calculated PTC mean values according
to BC and PCR results and compared data using the Mann-Whitney U
test. We performed the ROC analysis to test the diagnostic performance
of PTC with regards to BC and PCR result.

Results PCR tests and BC were both negative in 48 patients and the
PTC mean value in this group was 21.5 ng/ml while 19 patients were
PCR-positive and BC-positive with a PTC mean value of 2.07 ng/ml. The
difference between these PCT mean values was significant (P = 0.0001).
In eight cases BC were negative whereas PCR tests were positive with
the PCT mean level in this group being 1.82 ng/ml. No patient resulted
PCR-negative and BC-positive. According to PCR results only, there
was a significant difference between PTC mean values in positives and
negatives (P = 0.0001). The ROC analysis showed that the best PTC cut-
off value for prediction of BC result was 4.57 with AUC of 0.91 (C1 0.83 to
0.96, sensitivity 99%, specificity 80.39%). Concerning the PCR result, the
calculated cut-off was 4.31 with AUC of 0.96 (Cl 0.948 to 1, sensitivity
96.6%, specificity 97.9%; positive predictive value 94.51%; negative
predictive value 97.83%).

Conclusion According to our data, PTC seems to be characterized by
a remarkable diagnostic performance and predictive value for both
BC and PCR assay in suspected invasive candidemia. PCT could be
considered as the first step of the diagnostic process for suspected
invasive candidemia in order to spare as much time as possible before
starting a pre-emptive antifungal therapy. This may lead to less useless
therapies in negative patients and quicker and more reliable start of
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treatment in positive patients while waiting for the BC and antibiogram

results.
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Introduction We sought to establish what impact knowledge of
procalcitonin (PCT) levels could have on antimicrobial prescribing
and stewardship within our 18-bed mixed critical care unit. Assicot
and colleagues demonstrated that PCT levels are raised during sepsis
and can correlate with the severity [1]. The PCT level peaks after 6 to
12 hours and has a half-life of approximately 25 to 36 hours in critically
ill patients [2], declining with adequate treatment. A recent multicentre
trial demonstrated reduced duration of antibiotic therapy by using
PCT-guided treatment strategy; however, only 10% of the cohort was
surgical patients and therefore this finding cannot be extrapolated to a
general critical care population [3].

Methods The question was posed: would knowledge of PCT levels
have altered real-time clinical management of patients on established
antimicrobial therapy? Over a 2-month period patients were treated
in a conventional manner based on clinical findings and standard
investigations. Plasma samples from days O (respective to antimicrobial
therapy) 1, 3, 5 and 7 were analysed for PCT. Nonparametric statistical
analysis of PCT levels was available for a retrospective multidisciplinary
team review of case notes. This was performed within the context of a
local service review and the chair of the local ethics committee gave
approval for analysis of plasma samples and case-note review

Results Twenty-seven patients were identified. Antimicrobial cessation
was deemed possible in seven of these cases at day 5. Nonescalation
of treatment was supported in six further cases. In one case treatment
had been escalated and PCT supported this decision. This would have
resulted in 19 fewer days of antibiotic therapy.

Conclusion Our experience suggests the availability of the PCT
response between days 0 and 5 would have been a useful adjunct in
monitoring treatment of sepsis on our unit and would have facilitated
timely de-escalation and hence exposure to antimicrobial therapy.
We hypothesise such a reduction could help to prevent antimicrobial
resistance, lead to decreased pharmacy and consumable costs and
reduce the incidence of adverse antimicrobial-related events.
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Introduction Candidemia is an infrequent but serious infection in the
critically ill patients. Although effective antifungal drugs are available,
mortality rates remain high so far. Procalcitonin (PCT) repeated
measurements have proven useful for assessing the prognosis and the
antimicrobial treatment responsiveness in the patients with systemic
bacterial infection. Little is known about it in the setting of candidemia.
The PCT predictive value regarding the outcome of such patients was
therefore addressed.

Methods A retrospective single-centre observational study. All
patients with ICU-acquired pure candidemia between 2005 and 2011
were included. Baseline characteristics and both clinical and biological
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follow-up data including PCT measurement were collected. The SOFA
score was calculated daily during the first week of antifungal treatment.
Survivors at discharge from the ICU were compared to nonsurvivors by
univariate followed by a Cox regression analysis.

Results Fifty patients were included among whom 28 (56%) died
in the ICU. Candida albicans was the most common isolated yeast
(58%), regardless of the outcome. Nonsurvivors were elder and had
a greater SAPS |l score value on admission than survivors (55.8 + 21.7
vs. 42.5 £ 14.9 points, P = 0.01). The time elapsed between the ICU
admission and the onset of invasive candidiasis was significantly longer
in the nonsurvivors than in the survivors (8.3 £ 12.8 vs. 1.2 + 2.8 days,
P = 0.01). At the onset of candidemia, the nonsurvivors were more
severely ill as assessed through SOFA score calculation (10.4 + 4.4 vs.
7.8 £ 3.9 points, P = 0.04). Antifungal treatment was given within the
first 24 hours following the onset of candidemia in 60% of the whole
patients and was always appropriate, regardless of the survival. During
therapy, the SOFA score remained greater in the nonsurvivors than
in the survivors. In contrast, PCT failed to differentiate the survivors
from the nonsurvivors the day antifungals were started (8.7 + 13.1
vs. 4.5 + 4.1 ng/ml, P = 0.21), as well as the following days. The SAPS
I, the SOFA score and the time elapsed between ICU admission and
candidemia onset were the sole independent predictors of death in our
study population.

Conclusion The late-onset candidemia are more likely to be associated
with death than earlier episodes. Unresolved organ failure as assessed
through SOFA score despite effective antifungal treatment was
associated with death, while PCT failed to predict the outcome.
References

1. Charles PE, et al.: Intensive Care Med 2006, 32:1577-1583.

2. Charles PE, et al.: Intensive Care Med 2009, 35:2146-2150.

3. Martini A, etal. JInfect 2010, 60:425-430.

P32

Assessment of the usefulness of presepsin (soluble CD14 subtype)
in septic patients

T Nishida', H Ishikura', A Murai', Y Irie', R Yuge', T Kamitani', S Endo?
"Fukuoka University Hospital, Fukuoka City, Japan, ?lwate Medical University,
Iwate, Japan

Critical Care 2012, 16(Suppl 1):P32 (doi: 10.1186/cc10639)

Introduction Sepsis is a life-threatening condition that is characterized
by a whole-body inflammatory state. The early diagnosis and
treatments of sepsis will improve the outcome of the patients. The aims
of this study were to investigate the most useful biomarkers which are
serum levels of soluble CD14 subtype (sCD14-ST) named presepsin,
procalcitonin (PCT), IL-6, and C-reactive protein (CRP) as markers