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Cytokine response in severe sepsis — Predicting and mod-
elling the course of illness
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F. Otevrel1, K. Muriova1, M. Fedora1, V. Sramek2, J.
Michalek3, P. Sevcik1

1 University Hospital Brno and Faculty of Medicine Masaryk
University Brno, Brno, Czech Republic
2 St. Anne’s University Hospital Brno and Faculty of Medicine
Masaryk University Brno, Brno, Czech Republic
3 Faculty of Medicine, Masaryk University Brno, Brno, Czech
Republic

Background: Severe sepsis remains one of the most
threatening conditions in intensive care. During the pro-
gression of sepsis from early hit to multiorgan failure proin-
flammatory and anti-inflammatory cytokines are released.
Cytokines can be used as a biomarkers to determine the
specific patterns of sepsis progression and association with
mortality (1). These biomarkers were successfully used as
predictors in animal studies (2). Data from humans, espe-
cially comparison between children and adults, are limited.
Hence, in this study we widely describe systemic cytokine
response in this type of patient population.1.Kellum JA et
al. Arch Int Med. 2007;167(15):1655-63.3. 2.Osuchowski et
al. CCM 2009;37(5):1567-73.

Methods: Prospective study of 37 subjects (20 children,
17 adults) hospitalized with severe sepsis in intensive care.
We measured CRP, procalcitonin, TNF, IL-1beta, IL-4, IL-6,
IL-8, IL- 10, IL-12, TREM-1. ANOVA models were specified
using Proc Mixed. Study was fully approved by an EC.

Results: We identified a correlation of CRP levels with
mortality or presence of shock. We found a distinct fea-
ture of CRP in adults with pronounced dynamic dichotomy
in these subjects. Levels of IL-6 were significantly differ-
ent in adult patients in the context of shock states. Highest
risk of death was in adult patients associated with TREM-1
sustained high after 48 hours after sepsis onset. Otherwise,
there was no correlation with death, shock states and SOFA
score for PCT, TNF, IL-1beta, IL-4, IL-8, IL-10, and IL-12.

SOFA aduls: Solid line: SOFA 0-12, Dashed line: SOFA 13-
24.

Conclusion: Response of circulating factors in patients
with severe sepsis is heterogeneous in adults and children
population and has some distinct features according to
dynamics of CRP, IL-6 and TREM-1. We can find an evident
discriminative feature of CRP and TREM-1 value dynamics.
Sustained high levels of CRP and TREM-1 48 hours after sep-

sis onset were predictive of high risk of death. This finding
could be related to the progression of illness to multiorgan
failure. An activation of proinflammatory cytokines is asso-
ciated with higher severity of sepsis and is probably related

a
u
t

w

ts e367

o severity of the initial hit. Supported in part by the Inter-
al Grant Agency of the Ministry of Health NR 9297-3 and NR
894-4.

dults, Solid line: Exitus, Dashed line: survived.

oi:10.1016/j.ijid.2010.02.437
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irculating antigens of Mycobacterium tuberculosis:
tandardization of immunoenzymatic assay to detect cir-
ulating antigens related in the pathology of tuberculosis
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. Arruda5, A.W. Ferreira3,∗
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Background: In 2006, an estimated 9.2 million new cases
f tuberculosis in worldwide (WHO 2008). WHO has been
et goals for global TB control including early detection of
nfected individuals and the prompt treatment. For this end,
t has been encouraged public-private partnerships to find
olutions that would drive to the development of alternative
iagnostics methods. In attention to WHO recommenda-
ions immunological tests are currently being studied and
tandardized for the diagnosis of the active and latent dis-
ase. Based on our laboratory expertise, we have been
orked to standardize immunoassays to detect Mycobac-

erium tuberculosis antigens. Objective: To standardize
nzyme immunoassay to detect circulating antigens of M.
uberculosis in serum samples from patients with active pul-
onary tuberculosis.
Methods: 6-kDa early secreted antigen target (ESAT-6),

rotein low molecular weight, secreted by M. tubercu-
osis and absent in BCG vaccine strain; 16 kDa, heat
hock protein, important in the persistence of the bacil-
us, antigen 85 complex is suggested to be involved in
he binding of mycobacteria to specific surface recep-
ors of macrophages, were the antigens studied. For this,
lastic plates were coated with monoclonal antibodies
nti-ESAT-6, 16 kDa, Complex 85. In order to avoid false
esults we studied three block solutions (BSA 2%, 5% and
% skim milk in PBS). Pool of normal human serum was
piked with different concentrations of proteins from H37Rv
train (500 �g/mL to 100 �g/mL) to determine the ELISA

nalytical sensitivity. The immune reaction was detected
sing a rabbit anti-M. tuberculosis - peroxidase diluted
o 1/500.

Results: Better results were obtained with plates coated
ith monoclonal anti-ESAT-6 and blocked with 2% BSA in PBS.

dx.doi.org/10.1016/j.ijid.2010.02.437
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that are capable of serotype-level viral detection. As a
streamlined version of this analysis, we are currently adapt-
ing this assay to run on Luminex platform.

doi:10.1016/j.ijid.2010.02.440
368 14

sing these conditions our assay is able to detect concen-
rations of ESAT-6 from 0.1 to 1 �g/mL.

Conclusion: Optimal conditions of the assay are being
mproved to increase the sensitivity to detect antigenic frac-
ions that may be associated to other serological markers for
lobal evaluation of patients looking for tuberculosis labo-
atory evidences. The sensitivity level achieved for ESAT-6 is
eing evaluated in patients with tuberculosis to determine
ts clinical applicability for TB diagnosis.

oi:10.1016/j.ijid.2010.02.438
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ariation in liver histopathology in chronic HBV-infected
ndividuals with normal liver function tests correlates
ith HBV replication
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Background: Clinical and laboratory parameters may not
eflect disease activity and imaging studies are insensitive
ndicatos of fibrosis in the precirrhotic liver. The biopsy
nables the pathologist and physician to define the extent
f disease by grading the necroinflammatory activity and
taging the fibrosis and thus determine the progression of
iver disease. The aim of this study is to characterize the
iver histopathological profiles and their correlation with
epatitis B virus (HBV) replication in chronic HBV-infected
ndividuals with normal liver function tests (LFT).

Methods: We performed a percutaneous liver biopsy in
0 chronic HBV-infected individuals with normal LFT. The
iopsied tissue was processed for histological examination
ncluding grade of disease activity and stage of fibrosis. HBV
arkers were detected with ELISA. Serum HBV DNA load
as assessed with quantitative real-time polymerase chain

eaction.
Results: The histological findings from mild to moderate

rade of severity and stage of progression were the most
ommon histological findings. Twenty five cases were with
rade 1 stage 0 (G1S0), 25 cases with G1S1, 8 cases with
2S1 and 2 with G2S2. The patients with serum HBV DNA
ositive had significant severity in the grade of disease activ-
ty and stage of fibrosis in liver tissue than those in the
atients with HBV DNA negative (P < 0.05). In the same way,
here was an significant difference between the patients
ith HBeAg-positive and —negative groups (P < 0.05). The
atients with the highest serum HBV viral load had the most
evere necroinflammatory activity and fibrosis than those
n the patients with lower viral load (P < 0.05). No signifi-
ant differences were observed between sex groups and age
roups (P > 0.05, respectively).
Conclusion: The histological abnormal findings such as
epatic inflammation and fibrosis were common in chronic
BV-infected individuals with normal LFT. The severity
f necroinflammatory activity and fibrosis correlates with
ternational Congress on Infectious Diseases (ICID) Abstracts

BV replication and viral load and HBeAg expression
tatus.

oi:10.1016/j.ijid.2010.02.439
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hort primers for amplification of diverse virus strains
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SA
QuantaLife, Pleasanton, CA, USA
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Background: Due to the high range of viral diversity no
niversal, highly conserved primer set exists that is able
o amplify all sequenced viral targets. We have performed

computational study that predicted that approximately
,700 18-mers would be necessary to produce amplicons
cross the sequenced viral database. However, by decreas-
ng the length of the primer from the traditional 18-mer
o a 10-mer the number of primers necessary significantly
ecreases to approximately 1,000. Shortmers show promise
or acting as universal primers that can discriminate both
NA and RNA viruses at the serotype level. As a demonstra-
ion of the specificity of shortmers for viral identification we
esigned 10 and 11- mers that were capable of amplifying
hree serotypes of Blue Tongue Virus in traditional Reverse
ranscription PCR (RT-PCR).

Methods: An in-house program, the Multiplex Primer Pre-
iction (MPP) algorithm, was used to identify a primer set
apable of amplifying various serotypes of the Blue Tongue
irus (BTV). The RNA of BTV strains 2, 13 and 17 was
xtracted in-house and selected as the template for Reverse
ranscription PCR (RT-PCR) reactions. The primer set was
redicted to amplify a 231 bp product from BTV 2, 13 and
7.

Results: Using RT-PCR and gel electrophoresis we visu-
lly verified the presence of ∼231 bp products from the
ingleplex reactions containing the shortmer primer set and
ndividual templates BTV 2, 13 and 17. The target ampli-
ons were then gel extracted and analyzed with using Sanger
equencing, using the forward 11-mer primer. Results indi-
ated that the BTV2 amplicon was 95% homologous to its
redicted amplicon, the BTV13 amplicon was 97% homolo-
ous for its predicted amplicon sequence and the BTV 17
mplicon was 97% homologous for its predicted amplicon.
he percent homology of amplicon to predicted sequence
as less than 100% due to gaps in the sequence reads.

Conclusion: We have succesfully predicted short primers

dx.doi.org/10.1016/j.ijid.2010.02.438
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