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Abstract

Aim: In our research, we aimed to investigate the importance and pattern of Tumor Necrosis Factor
(TNF) alpha in response to the combinatorial treatment of lamuvidin (LAM) and Pegile interferon (PEG
INF) 2a + Ribavirin (RIB) in patients with Chronic Hepatitis B (CHB) and Chronic Hepatitis C (CHC).
Material and method: Thirty four CHB and 25 CHC patient samples were taken before and after the
treatment and stored appropriately. CHB patients were treated with LAM and CHC patients were
treated with using the combination of PEG INF 2a and RIB. HBV DNA, anti HBe, ALT, AST and TNF
alpha results were obtained from CHB patients before and 48th week of the treatment. HCV RNA, ALT,
AST and TNF alpha results were also obtained from CHC patients before and in the 6th month of
completing the treatment. Responses to the treatment were taken as negative result of HBV DNA in
CHB patients after finishing the treatment and as negative result of HCV RNA in CHC patients after 6
months of finishing the 48 weeks of PEG INF treatment.
Results: At the level of decreasing TNF-alpha in CHB patients when the group responding to the
treatment compared to the group not responding to the treatment, a significant difference was observed
in favor of the respondent group (p<0.0001). At the level of decreasing TNF-alpha in CHC patients when
the group responding to the treatment compared to the group not responding to the treatment, a
significant difference was also obtained in favor of the respondent group (p<0.0001). In the analysis for
emphasizing the importance of TNF alpha level in response to the treatment in CHB patients, it was
found that predicting the response to the treatment of TNF alpha was 78.6% sensitivity and 75%
specificity for 68.78 cutoff. In the analysis for emphasizing the importance of TNF alpha level in
response to the treatment in CHC patients, it was found that determining the response of TNF alpha to
the treatment was 100% sensitivity and 100% specificity for 122.4 cutoff.
Conclusions: With the treatment a decrease in TNF alpha is occured in CHB and CHC patients;
however, TNF alpha decrease in the groups responding to the treatment is more significant. The results
of this research show that TNF alpha level may be an important non-invasive marker for foresight and
determining the response to the treatment.
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Introduction
CHB is still a common health problem on the world and is
endemic in some areas. CHB may cause chronic hepatitis,
cirrhosis and HCC. According to the host's immune response,
HBV infection leads to different clinical outcomes. Pro-
inflammatory and anti-inflammatory cytokines are responsible
for the body's immune response and HBV clinical results occur
depending on this response [1]. A number of factors such as
host related factors (such as genetic and immunological

factors), factors related to the virus (viral load, genotype etc.)
and environmental factors (hygiene, nutritional status,
treatment, vaccination, etc.) affect how to result of HBV
infection [2]. In the immunopathogenesis of HBV infection,
cytokines and regulatory molecules play a vital role gene
polymorphism and gene loci of these cytokines and their
molecules affect the HBV infection [3]. Gene polymorphisms
of cytokines also affect the response to treatment and
vaccination [4]. CHC is a major cause of chronic liver disease
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that affects 150-300 million people on the world [5]. Virus is
eliminated 50% of patients who are infected with HCV using
INF-based therapy [6]. There is a correlation between disease
severity and TNF-alpha levels in HCV patients [7]. TNF-alpha
is produced mainly in kupfer cells in HCV patients [8]. At
CHC sustained virological response is defined as the negativity
of HCV RNA in the 24th week after the treatment [9].

TNF-alpha is the key cytokine against host immune response
and viral clearance of HBV. TNF alpha levels were increased
in patients with HBV infection [10,11]. TNF-alpha is a
cytokine produced mainly by activated macrophages [12].
TNF-alpha gene is localized in MHC HLA III region and
levels of TNF alpha are affected by two gene polymorphisms
in the promoter [13]. TNF-alpha is usually not detected in
healthy individuals but in infections and inflammatory
conditions serum and tissue levels of TNF-alpha are high [14].
TNF alpha serum levels are significantly correlated with the
severity of the infection [15]. TNF-alpha in the liver has some
functions like the two ends of a sharp sword. It is required for
the proliferation of liver cells during liver damage. It is also a

hepatotoxic mediator in many animal models. TNF-alpha is an
important pathogenic mediator in patients with viral hepatitis
[12].

Materials and Methods
In our study, patients with CHB and CHC were diagnosed by
clinical, laboratory and liver biopsies in our clinic. Alcoholic
liver diseases, autoimmune hepatitis, cholestatic hepatitis,
primary biliary cirrhosis, Delta infections and unknown
etiology of liver diseases were excluded from the research. 34
patients with CHB and 25 patients with CHC were included in
the study. HBsAg antigen with patient serum samples of
HBsAg (Austria II RIA kit, Abbott Laboratories, North
Chicago, III, USA) and anti-HCV antibody with the serum
samples of patients were evaluated with anti-HCV (second-
generation enzyme-linked immunosorbent assay (ELISA);
Abbot) kit. The viral nucleic acids were obtained before the
liver biopsies. Serum HBV DNA was determined by southern
blot hybridization method and HCV RNA (Amplicor HCV
test, Roche Diagnostic System INC. Asia, Singapore) assay.

Table 1. The demographic characteristics of the patients.

Variables CHB (n=34) CHC (n=25) P values

Male (%) 21(62) 16 (64) >0.05

Female (%) 13(38) 9 (36) >0.05

Median years* 36(18-55) 32 (19-48) >0.05

ALT (IU/ml)** 106.7 ± (37.4) 68.16 ± (39.21) <0.01

AST (IU/ml)** 74.94 ± (38.89) 45.8 ± (20.59) <0.01

PreTTNFA**(pg/ml) 122.19 ± (114.6) 165.34 ± (111.08) <0.001

PostTTNFA**(pg/ml) 56.5 ± (45.0) 71.4 ± (29.9) <0.05

ALT: Alanine Transaminase; AST: Aspartate Transaminase; CHB: Chronic Hepatitis B; CHC: Chronic Hepatitis C; PreTTNFA: Pretreatment mean TNF alpha level;
PostTTNFA: Post Treatment Mean TNF Alpha Level
*The values in the brackets were expressed as minimum and maximum
**The values in the brackets were expressed as standard deviation

Thirty four CHB and 25 CHC patients samples were taken
before and after the treatment and stored appropriately. CHB
patients were treated with LAM and CHC patients were treated
with using the combination of PEG INF 2a and RIB. HBV
DNA, anti HBe, ALT, AST and TNF alpha results were
obtained from CHB patients before and 48th week of the
treatment. HCV RNA, ALT, AST and TNF alpha results were
also obtained from CHC patients before and in the 6th month
of completing the treatment. TNF-alpha was measured by
ELISA. Responses to the treatment were taken as negative
result of HBV DNA in CHB patients after finishing the
treatment and as negative result of HCV RNA in CHC patients
after 6 months of finishing the 48th week of PEG INF
treatment.

Measuring of TNF-alpha
Five cc of blood samples were taken from patients and
centrifuged at 4000 rpm for 5 minutes. Then, they were stored
at -80°C. Frozen serum samples were melted in accordance
with the procedure and resulting sera were studied with ELISA
method using TNF-α kit (Biosource International, CA, USA).

Statistical analysis
Data were summarized by the mean and standard deviation or
median with minimum and maximum values or number and
percentage. The normal distribution suitability was assessed by
Kolmogorov-Smirnov test. T test for dependent samples on
statistical analysis, Wilcoxon paired two samples test and
Mann-Whitney U test were used where appropriate. In order to
determine the optimal cut-off point of TNF-alpha level in
patients with CHB and CHC, receiver operating characteristic
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(ROC) curve technique was used. The values of P<0.05 were
considered as statistically significant. IBM SPSS Statistics 23.0
software was used in the analysis.

Table 2. Change in TNF alpha related with the HBV DNA and HCV RNA negativity after the treatment in CHB and CHC.

CHB the patients (n=34)
HBV DNA after the treatment P value

Positive Negative

Change in PostTTNFA*(pg/mL) -18.5 ± (24.7) -118 ± (89.3) <0.0001

CHC the patients (n=25)
HCV RNA after the treatment  

Positive Negative

Change in PostTTNFA*(pg/mL) -26.8 ± (21.4) -146.5 ± (83.7) <0.0001

CHB: Chronic Hepatitis B; CHC: Chronic Hepatitis C; TNF: Tumor Necrosis Factor; HBV DNA: Hepatitis B Virus Deoxyribo Nucleic Acid; HCV RNA: Hepatitis C Virus
Ribo Nucleic Acid; PostTTNFA: Post Treatment Mean TNF Alpha Level
*The values in the brackets were expressed as standard deviation

Graph 1. ROC chart for TNF-alpha levels in patients with CHB.
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Graph 2. ROC chart for TNF-alpha levels in patients with CHC.

Results
When patients with CHB and CHC were compared according
to their genders, ages and post TNF alpha levels, there was not

found a statistically significant relation (p>0.05) (Graphs 1 and
2). However, when patients were compared in terms of ALT,
AST and pre TNF alpha levels, a significant difference was
detected (p<0.01, 0.01, 0.001) as shown in Table 1. Decreasing
of TNF-alpha level in patients with chronic hepatitis B had
significant difference (p<0.0001) in favor of the respondent
group when the group not responding to treatment was
compared with the group responding to treatment. Moreover,
decreasing of TNF-alpha level in patients with chronic
hepatitis C had significant difference (p<0.0001) in favor of the
respondent group when the group not responding to treatment
was compared with the group responding to the treatment as
shown in Table 2. In the analysis for emphasizing the
importance of TNF alpha level in response to the treatment in
CHB patients, it was found that predicting the response to the
treatment of TNF alpha was 78.6% sensitivity and 75%
specificity for 68.78 cutoff. In the analysis for emphasizing the
importance of TNF alpha level in response to the treatment in
CHC patients, it was found that determining the response of
TNF alpha to the treatment was 100% sensitivity and 100%
specificity for 122.4 cut-off.

Discussion
TNF alpha levels had increased in both serum and liver tissues
of the patients with CHB and CHC [16]. In the study to
investigate the role of the TNF-alpha over the pathogenesis of
CHB and CHC, both viruses had induced TNF-alpha
expression in human liver cells [17]. Cytokines play an
important role in starting and regulating of immune response;
therefore, they affect the natural pattern and sensitivity of HBV
infection [18]. In CHB, the secretion of TNF alpha and serum
levels had increased in vitro. In IFN alpha therapy, TNF alpha
level had significantly increased with transaminase elevations.
Thus, it had suggested that this pattern showed the elimination
of HBV [12]. When compared the changes in TNF-alpha level
of CHB patients who responded and did not respond to
treatment, change in the negative patient group was statistically
significant (p<0.0001). In our study, TNF-alpha level was
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lowered by drug therapy in CHB patients but this low level
occurred much more for patients who responded to the
treatment. In the analysis for emphasizing the importance of
TNF alpha level in response to the treatment in CHB patients,
it was found that predicting the response to the treatment of
TNF alpha was 78.6% sensitivity and 75% specificity for 68.78
cutoff.

TNF-alpha inhibits the replication and expression of HBV.
Recombinant TNF alpha inhibits the replication of HBV after
transplantation by increasing mRNA degradation of Hepatitis
B Virus [19]. In the study, it had been shown that TNF alpha
was higher than the control group. Moreover, it had been
demonstrated that TNF alpha levels were decreased by being
inhibited of HBV viral replication [12]. It had been suggested
that TNF alpha were derived from mononuclear cells in the
liver and in chronic liver disease TNF alpha might play a role
in inflammatory activity [20]. TNF alpha is an important
antiviral cytokine in the development of immune response at
viral clearance against HBV [21]. The immune response
against virus-infected liver cells is associated with liver
damage. In the development of immune response, these
cytokines have an important place [22]. In our study, a
decrease in TNF alpha levels of CHB patients was observed.
We suggest that the current treatment can be effective
overimmune pathways which stimulate TNF alpha production.
In addition, our research also supports that TNF alpha
suppression which is a proinflammatory cytokine may be the
immune-mediated response in the treatment of HBV.

The interferon treatment in CHC patients allows clearance of
virus and reduces TNF-alpha levels in responding patients.
Interestingly, pre-treatment levels of TNF alpha is higher than
the patients who respond compared to the patients who do not
respond [23]. It had been shown that in TNF alpha cell
cultures, IFN signaling pathway inhibited HCV replication
[24]. It had also been demonstrated that Etanerceptin, a TNF
alpha inhibitor, contributed to the therapeutic effects of IFN
alpha and ribavirin in HCV patients [25]. At the level of
decreasing TNF-alpha in CHC patients when the group
responding to the treatment compared to the group not
responding to the treatment, a significant difference was also
obtained in favor of the respondent group (p<0.0001). In the
analysis for emphasizing the importance of TNF alpha level in
response to the treatment in CHB patients, it was found that
predicting the response to the treatment of TNF alpha was
78,6% sensitivity and 75% specificity for 68.78 cutoff. In the
analysis for emphasizing the importance of TNF alpha level in
response to the treatment in CHC patients, it was found that
determining the response of TNF alpha to the treatment was
100% sensitivity and 100% specificity for 122.4 cutoff.

TNF-alpha is important for the initial immune response against
Hepatitis C. With increasing of lymphocyte proliferation
against HBV, CTL stimulation and thus the onset of antiviral
activity had been shown [26]. The immune response against
virus-infected liver cells is associated with liver damage. In the
development of immune response these cytokines have an
important place [22]. Applying of Peg-IFN allows the secretion

from soluble TNF-alpha receptors. Thus, it has been argued
that TNF mediated immune response is inhibited by Peg-IFN
therapy [27]. It had been suggested that TNF alpha and
interferon gamma (IFN-g) had important roles involving the
stimulation of cytotoxic T cells and the activation of natural
killer cells for the development of the host immune response
[28]. We conclude that decreasing of TNF alpha levels with
peg interferon treatment suppresses HCV virus with the
treatment, and ultimately the suppression of TNF alpha
stimulating pathways may be occured. Moreover, with peg
interferon-2a treatment TNF alpha suppression, which is the
inflammatory cytokine, supports that immune-mediated
response may be in HCV treatment.

Natural Killer cells inhibit viral replication without causing any
damage to liver cells through increasing the production of TNF
alpha and IFN gamma [29,30]. Macrophages through Toll-like
receptor expression mainly increase the production of
cytokines such as interleukin (IL) 21b, IL-6 and TNF alpha
[31]. In the phase II study, it had been reported that
Etanerceptin INF, a TNF-alpha antibody, in combination with
ribavirin significantly reduced HCV replication (For the
etanercept treatment group HCV RNA reduction was 63%; on
the other hand, for IFN and ribavirin treatment group it was
32%.) [25]. It had been suggested that in de novo infections
TNF alpha increased the input of HCV by disrupting the
development of the innate immune response in liver cells
[32,33]. In our study, a decrease in TNF alpha level was
observed with Pen INF 2a and RIP treatments. We suggest that
the current treatment can be effective over immune pathways
which stimulate TNF alpha production. In addition, our
research also supports that TNF alpha suppression which is a
proinflammatory cytokine may play a role in the pathogenesis
of CHC and be the immune-mediated response in the treatment
of HCV.

Conclusions
It is shown that TNF alpha be an important non-invasive
marker for foresight and determining the response to the
treatment both CHB and CHC patients. In addition, it can also
be said that TNF alpha may be used in the management of new
patients with CHB and CHC.
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