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ABSTRACT
Background: The reasons for the chronic viral persistence of hepatitis B virus infection (HBV) are unknown, but are probably related to 
host immune factors. Cytokines play a significant role in immune defense.  Interleukin-1 (IL-1) is a proinflammatory cytokine and some 
studies have demonstrated that IL-1 production was impaired in patients with chronic infections of hepatitis B virus, implying that IL-1 
may play a role in viral clearance, progression of fibrosis and in malignant potential of HBV. In this study, along with routine laboratory 
tests, has been performed the analysis of serum levels of proinflammatory cytokine IL-1 α in order of better understanding and monitor-
ing of chronic hepatitis B. Objective: The aim of this study was to analyze the usefulness of laboratory tests, which are routinely used in 
the assessment of liver disease with specified immunological parameters in patients with chronic hepatitis B. Patients and methods: Total 
of 60 subjects was divided into two groups: HBV- PCR positive and negative group. The control group of 30 healthy participants was in-
cluded. Apart from standard laboratory tests, the analysis included serum levels of cytokine IL-1 α. Results and discussion: IL-1α had the 
highest mean concentration in group 1–viral hepatitis C, with PCR positive test (5.73 pg / ml), and then in group 2- viral hepatitis B, PCR 
negative test (5.39 pg / ml). ANOVA test proves that IL-1α in the healthy group (3) was different from other groups as follows: in relation 
to group 1 statistical significance level was p <0.001 (F = 32 75 5); in relation to group 2 was also statistically significant at p <0.001  (F = 
182 361); Cytokine IL-1 was statistically analyzed separately and compared by group 1 and 2 using Student t-test for independent samples. 
Statistical significance was observed at p = 0.026. IL-1 α was positively correlated with the duration of the illness (p <0.01) and with serum 
ALT activity (p <0.01) and serum AST activity (p <0.01). Using multivariate analysis model “Factor Analysis”, was made significant strati-
fication predictive parameters in relation to the cytokine IL-1α, stratified significance is indicated as follows: 1. Age, 2. history of receiving 
transfusions, 3. ALT, 4. AST, 5. MELD score (negative), 6. Child-Pugh score (Negative). Conclusion: IL-1α was significantly elevated in 
inflammatory conditions of pronounced activity (PCR positive hepatitis). IL-1α may have important role as marker of both inflammation 
and hepatic injury, particularly in the course of hepatitis B. Results suggest that inflammatory and immune parameters, analyzed together 
can significantly contribute to the understanding and predicting of chronic liver damage. IL-1 can be used as important parameter of 
inflammatory activity and fibrosis evaluation and eventually prediction of malignant transformation in chronic liver damage.
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1. INTRODUCTION
The immune response is a key component in the acti-

vation and maintenance of antiviral immunity, through 
induction of cytokines and initiation of the adaptive 
immune response. Immunoregulatory cytokines influ-
ence the persistence of hepatitis B virus (HBV) chronic 
infection and the extent of liver damage. Human hepati-
tis B virus (HBV) can cause acute and chronic hepatitis, 
cirrhosis, and hepatocellular carcinoma (1).  Reasons for 
persistent HBV infection are unknown, but they are prob-
ably related to host immune factors. Interleukin-1 (IL-1) 
plays an important role in inflammation and regulation of 
immune response, and membrane form of trimeric IL-1/
IL-1 receptor/mIL-1RAcP complex and demonstrates 
that HBeAg can trigger host IL-1 response by binding to 
mIL-1RAcP. HBV e antigen (HBeAg), a secreted protein 

and not required for viral replication, is thought to play an 
immunoregulatory role during viral infection. However, 
the functional involvement of HBeAg in host immune re-
sponse has not been fully elucidated. HBeAg can bind to 
interleukin-1 receptor accessory protein (IL-1RAcP) (2).

The pro-inflammatory cytokines are involved in viral 
clearance and in metabolic and viral hepatic diseases. Th1 
cytokines positively correlate with hepatic inflammation 
in HBV infection. Functional impairment, suppression 
or deletion of antigen-specific T cells appears to be a key 
determinant of progression to chronicity and malignant 
progression. The importance of the cytokine milieu in de-
termining viral clearance has been emphasized by recent 
studies (3-7). Cytokines are low-molecular-weight media-
tors of cellular communication produced by multiple cell 
types in the liver, with the Kupffer cell critically import-
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ant. Proinflammatory cytokines such as interleukin-1, 
tumor necrosis factor and interleukin-8 are acute-phase 
cytokines and play a role in the liver injury of acute and 
chronic liver diseases (8).

Interleukin-1 (IL-1) has central role in inflammatory 
process especially acute inflammation. It is an indicator 
of the intensity of inflammation activity (9). Some studies 
have demonstrated that IL-1 production was impaired in 
patients with chronic hepatitis B, implying that IL-1 may 
play a role in viral clearance, progression of fibrosis and in 
malignant potential of HBV (10-16).

The objective of this study was to determine and ana-
lyze serum level of IL-1α in patients with chronic hepatitis 
B in correlation of the presence of viral genetic replication 
and functional liver status.

2. PATIENTS AND METHODS
The study was conducted as an open, one year, compar-

ative clinical trial. Before entering the study, each patient 
reviewed and signed an informed consent. All research 
described in study, involving human subjects and mate-
rial derived from human subjects complied with ethical 
principles. Standards of Good Clinical Practice, Good 
Laboratory Practice and The declaration of Helsinki were 
followed. The study was conducted at the Department of 
gastroenterology and Hepatology, Clinical Centre Univer-
sity of Sarajevo.

Patients
Total of 90 patients of either sex, 18–80 years of age, 

were recruited. Inclusion criteria were patients with pos-
itive serum HBV antibodies, polymerase chain reaction 
test was performed. Previous liver biopsy diagnosis of 
hepatitis B was needed, no more than 6 months before 
study. Exclusion criteria were: presence of liver disease 
caused by a hereditary condition, cardiac liver cirrhosis, 
and liver disease occurred during pregnancy, vascular dis-
ease of the liver, primary biliary cirrhosis, as and subjects 
with liver transplant, acute hepatitis, evidence of acute or 
chronic inflammatory syndrome of other known origin, 
immunodeficiency states.

Respondents with diagnosis of chronic hepatitis B – 60 
patients were divided in two groups:

 • Chronic hepatitis B , HBV-RNA-PCR positive test,
 • Chronic hepatitis B, HBV-RNA-PCR negative test.

A control group of 30 healthy subjects was included as 
well as 3 groups.

Methods
A physical examination was carried out and medical 

history was taken during the pre-study visit. The follow-
ing data were recorded from all patients: age, gender, 
BMI, history of narcotics consumption or transfusion re-
ceiving, history of liver disease–liver biopsy, comorbidity. 
Biochemical parameters were recorded: full blood count, 
international normalized ratio (INR), active partial throm-

boplastin time (APTT) and routine liver function tests 
including bilirubin, aspartate aminotransferase (AST), al-
anine aminotransferase (ALT), alkaline phosphatase and 
gamma-glutamyl transferase, proteinogram. Polymerase 
chain reaction for detecting viral RNA in serum was used.

Serum levels of cytokine IL-1α where determined and 
measured by quantitative Sandwich Enzyme Immunoas-
say technique. Monoclonal antibodies specific for IL-1α 
were coated on microparticules, which come into contact 
with the sample, and is based on the occurrence of a spe-
cific color, measuring the intensity, extent and concentra-
tion of cytokine in the sample. 

Analysis was made from frozen serum samples that 
were collected in serum separator tube. Values were ex-
pressed as pg/ml. Functional status of the liver was de-
termined by the modified Child Pugh and MELD scores 
(24, 25).

Statistical analysis
For the processing of data computer program “Statisti-

ca for Windows 5.0” was used. Categorical data were ex-
pressed as proportions (%), and continuous data as means 
± standard deviation (SD). Statistical methods used in this 
study where: analysis of variance test (ANOVA test), mul-
tivariate analysis model “Factor Analysis”, and Student’s 
t-test for independent samples. The level of significance 
was p <0.05.

3. RESULTS.
A total of 90 subjects, divided into two groups of 30 

patients, also with a group of 30 healthy subjects treated 
for comparison. The Table 1 shows the basic demograph-
ic and anthropological parameters of subjects per group, 
which were not significantly different by group.

Increased enzyme activity was noted in groups of pa-
tients with liver disease compared to the control group of 
healthy subjects. INR and APTT did not significantly dif-
fer by group (Table 2). The values   of total protein were not 
significantly different (Table 3). There were no statistically 
significant differences in the analysis of hematological pa-
rameters (Table 4).

The histogram 1 presents average values of interleu-
kin 1 (IL-1α) in groups. ANOVA analysis of variance test 
proves that IL-1α in the healthy group (3) was different 
from other groups as follows: in relation to group 1 statis-
tical significance level was p <0.001 (F = 32 755); in rela-
tion to group 2 was also statistically significant at p <0.001 

Group Age(years) 
(SD)

 Body weight 
(kg) (SD)

 Body hight 
(cm) (SD) BMI (SD)

1 46.47 (9.72) 79.00 (10.82) 173.00 (7.10) 26.29 (2.29)
2 55.93 (13.11) 74.27 (10.23) 170.07 (5.85) 25.58 (2.45)
3 35.97 (7.37) 71.93 (11.34) 173.07 (6.29) 23.93 (2.53)

Table 1. The basic demographic and anthropological parameters of 
subjects per group.

Group Ala AT IU/ml 
(SD)

Asp AT IU/
ml (SD)

γ GT IU/ml 
(SD)

AP IU/ml 
(SD) INR (SD) APTT (s) Bil. tot. 

(µmol/L)
Bil. dir. 
(µmol/L)

1 67.67 (43.91) 63.30 (53.40) 112.40 (92.31) 88.41 (29.44) 1.24 (0.26) 40.80 (4.56) 21.51 (26.46) 8.72 (9.08)
2 79.90 (61.96) 78.80 (73.76) 66.43 (37.33) 88.47 (45.47) 1.26 (0.26) 38.69 (4.25) 25.16 (18.61) 8.61 (8.06)
3 30.63 (7.26) 26.03 (6.18) 36.77 (8.43) 85.73 (21.27) 1.08 (0.15) 38.92 (2.68) 10.65 (3.31) 4.28 (1.27)

Table 2. The results of average activity values   of enzymes, bilirubin, INR and APTT in groups.
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(F = 182 361); IL-1α had the highest mean concentration 
in group 1–viral hepatitis B, with PCR positive test (5.73 
pg / ml), and then in group 2- viral hepatitis B, PCR nega-
tive test (5.39 pg / ml). 

Cytokine  IL-1α was statistically analyzed separately 
and compared by groups using Student t-test for inde-
pendent samples. Statistical significance was observed 
between groups 1 and 2 at p = 0.026. IL-1 α was positively 
correlated with the duration of the illness (p <0.01) and 
with serum ALT activity (p <0.01) and serum AST activ-
ity (p <0.01). Using multivariate analysis model “Factor 
Analysis”, was made significant stratification predictive 
parameters in relation to the cytokine IL-1α, stratified 
significance is indicated as follows: 1. Age, 2. history of 
receiving transfusions, 3. ALT, 4. AST, 5.MELD score,   6. 
Child-Pugh score.

4. DISCUSSION
In clinical practice, for determining the degree of func-

tional status of liver Child Turcotte Pugh  and MELD 
scoring systems are used. In this study, along with routine 
laboratory tests, has been performed the analysis of se-
rum levels of proinflammatory cytokine IL-1α in order of 
better understanding and monitoring of chronic hepatitis 
B.

Measurements of average values   of enzyme activity 
(AST, ALT, γGT and AP) and bilirubin in groups showed 
increased activity of these enzymes in groups of patients 
with chronic hepatitis compared to controls, which as ex-
pected due to chronic liver process. The values   of total 
protein and hematological parameters were not signifi-
cantly different by groups. Functional indicators of liver 
damage (Child Pugh and MELD scores) showed a correla-
tion in both groups, but not as good assessment system 
the intensity of inflammation and involvement of the liver 
fibrosis process. What explains their primary purpose in 
evaluating the terminal stages of liver damage.

Statistical analysis of the cytokines analyzed showed 
very impressive results. An analysis of serum level of In-
terleukin-1α showed a high degree of correlation with ac-
tive replication of genetic material (group 1), resulting in a 
high degree of statistical significance. The most active in-
flammatory process occurred in this group, while in other 
group inflammatory reaction has subsided, and has been 
better controlled, which is consistent with the results. 
The increase of IL-1α diverts an inflammatory reaction 
of the predominantly exudative–cellular responses, un-
der the influence of IL-1α, to fibroblast–granulation 
response. Histologically speaking, at this stage to ex-
pect significant activity of fibroblasts, fibrous compo-
nents of reproduction in inflammatory region. If this 
process is extremely intense generated significant pre-
disposition to replace functional liver tissue with fibro-
sis, which may have long-term pathological changes in 
liver structure, and then the functional repercussions. 
At this stage it is necessary to evaluate how favorable is 
„repair inflammatory reaction“. If it is too intense, the sta-
bilization of the formed fibrous tissue, in the long term, 
could functionally suppress liver tissue. It follows that 
monitoring the changes in concentrations of IL-1 and 
other cytokines (TGF-β1) might have a use value “predic-
tor of cirrhosis”.

Primary liver cancer is an important cause of cancer 
death, and hepatocellular carcinoma (HCC) accounts for 
70%-85% of total liver cancer worldwide. Chronic hepati-
tis B virus (HBV) infection contributes to > 75% of HCC 
cases. High serum viral load is the most reliable indicator 
of viral replication in predicting development of HCC. 
HBV genotype C is closely associated with HCC in cir-
rhotic patients aged > 50 years, whereas genotype B is 
associated with development of HCC in non-cirrhotic 
young patients and postoperative relapse of HCC. HBV 
load, genotype C, viral mutations and expression of in-
flammatory molecules in HBV-related HCC tissues are 
significantly associated with poor prognosis. Imbalance 
between intratumoral CD8(+) T cells and regulatory T 
cells or Th1 and Th2 cytokines in peritumoral tissues can 
predict prognosis of HBV-related HCC. These factors are 
important for developing active prevention and surveil-
lance of HBV-infected subjects who are more likely to de-
velop HCC, or for tailoring suitable treatment to improve 
survival or postpone postoperative recurrence of HCC. 
Earlier studies suggests that elevated levels of IL-1 in 
samples of liver tissue indicate the pronounced activity of 
hepatitis B and persistence of viral activity (16, 17) and it 

Group
Tot. pro-
teins (g/L) 
(SD)

Albumin 
(g/L) (SD)

Globulin 
(g/L) (SD)

A/G index 
(SD)

Fibrino-
gen (g/L) 
(SD)

1 74.03 (7.56) 37.70 (5.92) 36.33 (4.93) 1.05 (0.22) 2.46 (0.78)

2 74.80 (6.30) 39.13 (5.10) 36.47 (5.54) 1.10 (0.24) 2.97 (0.76)

3 73.57 (5.80) 40.67 (4.16) 32.97 (3.37) 1.24 (0.16) 2.66 (0.68)

Table 3.  The results of statistical analysis of protein parameters in 
groups.

Group Hb (g/L) 
(SD) Htc MCV (fL) 

(SD)
Le (x109/l) 
(SD)

Tr 
(x109/l) 
(SD)

1 144.10 
(14.20)

44.01
(3.83)

95.03
(3.42)

6.04
(1.56)

161.38 
(66.20)

2 141.50 
(20.16)

42.25
(5.62)

94.97
(8.42)

5.99
(1.81)

167.71 
(56.91)

3 143.73 
(7.60)

40.31
(3.02)

93.38
(4.74)

6.47
(1.74)

236.17 
(60.88)

Table 4. Tthe results of statistical analysis of hematological param-
eters in groups.

Table 4. Tthe results of statistical analysis of hematological parameters in groups. 
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Figure 1. The average values of interleukin 1 (IL-1α) in groups.  
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Figure 1. The average values of interleukin 1 (IL-1α) in groups.
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is to expect increased serum levels of this cytokine in this 
conditions, which results from this research.

In chronic inflammated hepatic tissues, high HBV 
DNA, HBV mutations, high densities of macrophages, 
activated stellates and mast cells, high expression of 
macrophage colony-stimulating factor/its receptor and 
placental growth factor, Th1/Th2-like cytokine shift, in-
flammation-related signature and activation of carcino-
genesis-related pathways predict late recurrence of HCC 
(18- 23).

Further studies should be focused on the development 
of a robust strategy by integrating the viral factors, in-
flammatory factors and clinical factors of complementary 
prognostic value to ensure high validity of the assessment 
for HCC occurrence prediction.

5. CONCLUSION
Analysis of proinflammatory cytokine IL-1α and func-

tional status of the liver revealed detailed information 
about the conditions of chronic hepatitis B. IL-1α was 
significantly elevated in inflammatory conditions of pro-
nounced activity (PCR positive hepatitis) and can be used 
as important parameter of inflammatory activity and fi-
brosis evaluation and eventually malignant transforma-
tion in chronic liver damage.
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