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Abstract

Aim: To determine the pattern of cytokine synthesis in the ascitic fluid (AF) of cirrhotic patients, with or without spontaneous
bacterial peritonitis (SBP).
Patients and methods: We prospectively studied 13 cirrhotic patients with ascites, who were admitted at the University Hospital
of Patras from May 2008 to December 2009. Patients were separated into two groups: (a) group 1: patients SBP (n=7) (b) group 2:
patients without SBP (n=6). Cirrhosis was diagnosed on the basis of typical clinical, laboratory, ultrasonographic findings and/
or liver biopsy. Upon admission a paracentesis of ascetic fluid was performed. Ascitic levels of IL- 1b, IL-1ra, IL-6, IL- 10, TNFa,
sTNFRI and sTNFRII were measured by using an ELISA method. Data are presented as absolute numbers (mean±standard
deviation) and were compared using t test. A P value <0.05 was considered significant.
Results: Most patients, who were prospectively included in this study and were admitted to the hospital, were males and had
cirrhosis due to alcohol abuse. The second cause of cirrhosis in this population was virus hepatitis (B, C or both). The middle
age was 69±12 years and 62±15 years for Group 1 and Group 2 respectively. Multivariate analysis of proinflammator and antiinflammatory cytokines showed significant (P<0.05) differences in the levels of sTNFRII and IL-1ra between the two groups of
patients (group 1: cirrhotics with SBP vs group 2: cirrhotics without SBP). Ascitic levels of IL-10, IL-6, IL-1ra, TNF-a, STNFRII and
STNFRI were higher in ascitic fluid of patients with bacterial ascites, while TGF-b1 levels were lower in the ascitic fluid of patients
with SBP (differences not significant). It is remarkable that IL-1b was not expressed in patients either with or without spontaneous
bacterial peritonitis SBP.
Conclusions: We demonstrated an increased cytokine production in ascitic fluid of cirrhotic patients with SBP, while the levels of
anti-inflammatory cytokines sTNFRII and IL-1ra are significantly increased in SBP. It seems, therefore, that an ascitic fluid antiinflammatory response is characteristic in SBP, and this might compromise the final outcome.
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Introduction
In these patients cytokines are released to blood and ascites,
There is increasingly evidence that several cytokines mediate in response to hepatic injury [5].
hepatic inflammation, apoptosis and necrosis of liver cells,
The immunology of ascitic fluid is of interest to many
chollestasis and fibrosis. Interestingly, the same mediators investigators. In SBP, however, the immune system has not
also mediate the regeneration of liver tissue after injury [ 1]. been studied in sufficient detail to determine the exact role of
Many immune system abnormalities have been associated the humoral or cellular immune system. In the present study,
with cirrhosis [2]. Most acute and chronic liver diseases are we measured the ascitic fluid levels of IL-1b, TNF-a, IL-6, TGFcharacterized by inflammation processes with enhanced 1b and of their antagonists: IL-10, IL-1ra, STNFRI and STNFRII.
expression of various pro- and anti- inflammatory cytokines The aim of our trial was to determine the pattern of cytokine
in the liver [3]. Cytokines, in general, play an important role in expression in the ascitic fluid (AF) of cirrhotic patients either with
host defense mechanism, and it is only under certain conditions or without spontaneous bacterial peritonitis and investigate
that they may mediate deleterious results and contribute to the effects of SBP on some cytokines in ascitic fluid.
the manifestations of tissue injury [4].
Spontaneous bacterial peritonitis (SBP) is an infectious Patients and methods
disease specific to liver cirrhosis patients. Because inflammatory We prospectively studied 13 cirrhotic patients, who were admitted
and immune reactions are altered by hepatic cirrhosis, the to the Department of Internal Medicine of University Hospital
efficacy of innate reactions is limited [5]. SBP is associated of Patras during the period from May 2008 until December
with an important production of inflammatory mediators [6]. 2009, through a variety of reasons. From the amount of patients,
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seven patients developed SBP (group 1) and six patients
presented no evidence of infection, including SBP (group 2).
Cirrhosis was diagnosed on the basis of typical clinical
(splenomegaly, hepatomegaly, ascites), laboratory (enhanced
liver enzymes, prolonged prothrombine time), ultrasonographic
findings and/or liver biopsy. The diagnosis of SBP was
established by the presence of a polymorphonuclear cell count
in ascitic fluid greater than 250 cells/mm, in the absence of
clinical, radiological or laboratory data suggesting secondary
peritonitis, hemorrhagic ascites, pancreatitis, mycobacterial
or fungal peritonitis or carcinomatosis. We also observed
indicators of inflammation: elevated leucocytes and CRP.
Exclusion criteria were the following: (a) clinical evidence
of infection, except SBP (b) treatments which could modify
the determination of cytokines (pentoxyfilline, steroidal or
nonsteroidal anti-inflammatory or immunosuppressive drugs)
(c) antibiotic treatment during the week before admission.

Laboratory procedures- methods

STNFRI and STNFRII were assayed with ELISA (kits from Diaclone,
Besanco, France).

Statistical analysis

Data were presented as mean±standard deviation (SD). The
data from two independent groups were compared using
t test. A P value <0.05 was considered statistical significant.

Results

Characteristics of study population

Characteristics of patients with Spontaneous Bacterial
Peritonitis (SBP) (group 1) and without Spontaneous Bacterial
Peritonitis (group 2) are provided in Table 1.
Most patients, who were prospectively included in this
study and were admitted to the hospital, were cirrhotic
because of alcohol abuse. The second cause of cirrhosis in
this population was virus hepatitis (B, C or both). Group 1
patients as well as Group 2 patients were middle aged, which
means 60-70 years old.

Ascitic fluid (AF) and serum samples from patients included
in this study were prospectively collected. Upon admission, a Ascitic fluid concentrations of proinflammatory and
paracentisis was performed using a standard sterile technique anti-inflammatory cytokines
in all patients with ascites. Within 30 minutes the specimen The ascitic concentrations of individual cytokines are shown
obtained was centrifuged for 15 minutes and stored at–70oC in Table 2. Multivariate analysis showed significant differences
until analysis was performed. Also, blood samples were (P<0.05) between the two groups to the levels of STNFRII
collected under sterile conditions and centrifused. Serum and IL-1RA. Ascitic levels of IL-10, IL-6, IL-1RA, TNF-a, STNFRII
was collected and stored at–70oC.
and STNFRI were higher (not statistical significant ) in the
Ascitic and serum levels of IL-1b, TNF-a, IL-6, IL-10, IL-1RA, ascitic fluid of patients with SBP. However, TGF-b1 levels were
Table 1. Characteristics of patients. In this table we represent demographic characteristics and
etiology of cirrhosis of the thirteen (13) cirrhotic patients with ascites who were studied.
Parameter

Cirrhotic patient Cirrhotic patients
with SBP
without SBP

Age (years)

69±12

62±15

Male:Female ratio

5:2

5:1

Ethanol

5

4

Virologic

1

2

Cryptogenic

1

--

Others

--

--

Etiology of cirrhosis

Table 2. Cytokines absolute numbers represented per group. The table shows the measurements of cytokines’ concentrations in
ascitic fluid of thirteen cirrhotic patients, with ascites, who were admitted to hospital and were included in the study. We compared
the absolute numbers of cytokines in ascitic fluid between patients with spontaneous bacterial peritonitis (group 1) and those without spontaneous bacterial peritonitis (group 2). All numbers represented are absolute numbers of cytokines.
IL-10
Group 1 160±142

TNF-a
11±20

STNFRI
8191±3077

Group 2 80±74

0.5±1

5618±2384

STNFRII IL-6
IL-1B IL-1RA
5259±2354 2413±3183 0
946±703
P<0.05
P<0.05
2883±932 2257±2478 0
131±84

TGF-b1
279±681
378±671

Furthermore: IL-10: interleukin 10 concentration, TNF-a: tumor necrosis factor a concentraion,
STNFRI and STNFRII: soluble receptors’ of TNF-a I and II concentrations, IL-6: interleukin 6 concentration,
IL-1B: interleukin 1B concentration, IL-1RA: interleukin-1 receprors’ concentration, TGF-1B: Tumor growth
factor 1B concentration.
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lower in group 1 patients. It is remarkable that IL-1b was not
expressed in patients either with or without spontaneous
bacterial peritonitis.

Discussion

The present study assesed the cytokines expression in
ascitic fluid of cirrhotic patients with and without SBP. We
compared the absolute numbers of proinfalammatory and
anti-inflammatory cytokines between cirrhotic patients with
ascites complicated with SBP and those without bacterial
ascites. We analyzed ascitic fluid and serum concentrations
of TNF-a, IL-1b, IL-10, IL-6, IL-1ra, STNFRI, STNFRII and TGF-b1.
The main finding of the study, was that infection in the
abdomen in patients with cirrhosis may enhance the expression
of cytokines and their receptors as demonstrated by the
significant increase in the absolute numbers of cytokines’
levels measured in ascitic fluid. Higher levels of IL-10, TNF-a,
STNFRI, STNFRII, IL-6 and IL-1ra were detected in the ascitic
fluid of patients with SBP in comparison with patients without
SBP. Similar findings have been reported in various clinical
settings. A number of deficienies in the host immune defense
system have been recognised in cirrhotic patients with SBP.
Human studies in patients with cirrhosis and positive ascitic
bacterial culture, have shown that cytokines of Th1 immune
response are increased [2,4,7,8].
Spontaneous ascites infection is a serious complication of
cirrhosis and has a high mortality rate unless diagnosed and
treated early [8]. Patients who develop SBP may have serum
and ascitic fluid characteristics that are different from those
who do not develop infection [8]. SBP is associated with a
new increase in proinflammatory cytokines who could be
antagonist by the concomitant elevation of several antiinflammatory agents [9]. IL-6, a macrophage derived cytokine
[10-13], has been identified as an important mediator of the
synthesis of acute phase reactants and this cytokine also
plays a possible role in regulating TNF action. Another view is
that IL-6 is a counter-regulatory, anti-inflammatory cytokine
of the pro-inflammatory cytokine TNF-a [4,10]. Our study
showed that IL-6 is produced within the peritoneal cavity in
hepatic ascites and that there is a sharp increase in the local
production during an episode of bacterial peritonitis [11,13,14].
All these suggest that IL-6 might participate in inflammatory
action [4,10]. Although we found differences in the level of
AF IL-6 between the group 1 and group 2 patients, none of
the differences were statistically significant.
No expression of IL-1b in all cirrhotic patients either with
or without spontaneous bacterial peritonitis was observed.
Compared to cirrhotic patients with ascites but no SBP,
patients with SBP showed statistical significant increased
concentrations of STNFRII and IL-1RA (P<0.05). Interesingly,
high levels of IL-1RA and STNFRII can down regulate pathogen
induced inflammatory responses by reducing cytokine
secretion (Claudio Rodriguez-Ramos et al., 2001). It is notable
that levels of STNFRII and IL-1RA were statistical significant
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increased, providing a putative mechanism to counteract
deleterious effects caused by TNF-a [9].
From our observation in 13 patients, except AF IL-6, also
TNF-a levels were shown to increase after SBP [15]. TNF-a is a
macrophage derived cytokine, produced in large amounts in
response to endotoxin. High AF levels of this cytokine have
been observed in our patients with SBP [11,16,17]. Since SBP
is considered to be the consequence of repeated episodes of
bacteremia following intestinal bacterial translocation with
seeding of AF, it might be considered that the intermittent
presence of bacteria in blood may be followed by an activation
of the cytokine cascade [11]. None of the differences was
statistical significant.
Also, increased serum concentrations of IL-10 were detected
in patients with SBP. IL-10 is another anti-inflammatory
cytokine of Th2 immune response, regulating the extent of
inflammation and the production of inflammatory cytokines
[5]. IL-10 seem to act as a proviral agent thereby limiting its
clinical utility [3]. IL-10 may suppress TNF-a activity by an
inhibition of TNF-a secretion and down regulation of the
expression of surface TNFRs [9,18].
Our study suggested that elevated cytokines concentrations
in ascites could perpetuate an inflammatory reaction that
may be a source of preservation of an ongoing systemic
inflammatory reaction [8]. Futhermore, the balance between
pro-inflammatory and anti-inflammatory compounds could
be implicated in the evolution of infection. Our study also
showed elevated levels of anti-inflammatory molecules
in those patients with bacterial ascites and elevated proinflammatory molecules. That could be interpreted as a
mechanism of protection in those patients with the higher
levels of pro-inflammatory compounds [19,20].
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