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The Importance of Serum Leptin Level in Chronic Viral Hepatitis B and C

Kronik Viral Hepatit B ve C'de Serum Leptin Diizeyinin Onemi
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OZET

AMAC: Leptin, viral karaciger hastaliklarinda inflamasyon ve karaciger fibrogenezinde énemli bir rol oynar. Bu ¢alismada, kronik
hepatit B (KHB) ve kronik hepatit C (KHC) olgularinda, serum leptin diizeyini saptamak, leptin diizeylerinin karaciger inflamasyonu
ve fibrozise etkisi degerlendirmek amaclandi.

GEREC VE YONTEM: Bu prospektif klinik arastirma calismasina, toplam 75 KHB hastasi, 36 KHC hastasi ve 51 kontrol grubu dahil
edildi. Karaciger biyopsi érnekleri, Ishak histolojik skorlama sistemi kullanilarak skorlandi. Serum leptin diizeyleri, ELISA ydntemi
ile belirlendi.

BULGULAR: Kronik hepatit B’li olgularin 39'u kadin 36’si erkek , KHC'li olgularin 18'i kadin, 18’i erkek kontrol grubunun ise 26’si
kadin 25 erkek idi. Serum leptin diizeyleri, KHB (2.81%0.38) ve KHC (2.97*0.35) olgularinda kontrol grubundan (1.39+0.08)
istatistiksel olarak anlamli yiiksekti (p: 0.001). Ancak KHC ve KHB olgulari arasinda serum leptin diizeyi agisindan istatistiksel
anlamli bir farklilik yoktu. Serum leptin diizeyleri ile yas, cinsiyet, biyokimyasal parametreler arasinda istatistiksel anlamli bir
farklilik saptanmadi (P>0.05). Kronik hepatit B ve KHC olgularinda belirgin fibrozisi olanlarda, hafif fibrozisi olanlara gére serum
leptin diizeyleri istatistiksel olarak anlamlr yiiksekti (P<0.05).

SONUC: Leptin, KHB ve KHCde karaciger inflamasyonu ve fibrozisinde rol oynar. Kronik hepatit B ve KHC olgularinda leptin
diizeyleri, ileri fibrozis derecesini degerlendirmede ve klinik takipte kullanilabilir, ancak daha genis ¢apta ¢alismalara ihtiyag
vardir.

Anahtar Kelimeler: Leptin, kronik hepatit B, kronik hepatit C

ABSTRACT

OBJECTIVE: Leptin plays an important role in inflammation and liver fibrogenesis in viral liver diseases. In this study,
determination of serum leptin level and the effect of leptin levels on liver inflammation and fibrosis in chronic hepatitis B (CHB)
and chronic hepatitis C (CHC) cases were evaluated.

MATERIALS AND METHQODS: In this prospective clinical research study, a total of 75 CHB patients, 36 CHC patients, and a 51
control group were included. Liver biopsy specimens were scored using Ishak histological scoring system. Serum leptin levels
were determined by ELISA method.

RESULTS: Overall, 39 of CHB cases were female while 36 was male, there were 18 female and 18 male cases of CHC, while the
control group consisted of 26 female and 25 male. Serum leptin levels were statistically significantly higher in CHB (2.81+0.38)
and CHC (2.97*0.35) cases than in the control group (1.39%0.08) (p: 0.001). However, there was no statistically significant
difference in serum leptin level between CHC and CHB cases. There was no statistically significant difference between serum
leptin levels and age, gender, and biochemical parameters (P> 0.05). Serum leptin levels were statistically significantly higher in
patients with significant fibrosis in chronic hepatitis B and KHC patients compared to those with mild fibrosis (P<0.05).

CONCLUSION: Leptin plays a role in liver inflammation and fibrosis in CHB and CHC. In CHB and CHC patients, leptin levels can
be used to evaluate the degree of advanced fibrosis and in clinical follow-up, but larger studies are needed.

Keywords: Leptin, chronic hepatitis B, chronic hepatitis C

INTRODUCTION development of liver fibrosis, cirrhosis (LC) and
Hepatitis B (HBV) and hepatitis C viruses (HCV) are two hepatocellular carcinoma (HCC) (1). Hepatitis C virus, which
important hepatotropic agents that can cause chronic liver infects approximately 170 million people worldwide, is
disease (CLD) and are widely found worldwide. The most thought to cause metabolic changes, including steatosis

important complication of these infections is the

Yazisma Adresi/Address for Correspondence: Arzu $enol, MD, Department of Infectious Diseases and Clinical Microbiology, Fethi Sekin City Hospital.
Ulukent Neighborhood Onbasi Street No: 99 Elazig, Turkey. Postal zipcode: 23200 Elazig/Turkey
E-Posta/E-Mail: asenol2017@gmail.com || Tel: +90 505 297 5916

Received/Gelis Tarihi: 14.02.2021 || Accepted/Kabul Tarihi: 18.04.2021
Bu Eser Creative Commons Atif-Gayriticari 4.0 Uluslararasi Lisansi ile Lisanslanmistir. This work is licensed under a Creative Commons [
BY NC

Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0).


https://orcid.org/0000-0001-5202-8564
https://orcid.org/0000-0002-8537-0195
https://orcid.org/0000-0001-5202-8564
https://orcid.org/0000-0002-8537-0195
https://orcid.org/0000-0001-5202-8564
https://orcid.org/0000-0002-8537-0195
https://orcid.org/0000-0001-5202-8564
https://orcid.org/0000-0002-8537-0195
https://orcid.org/0000-0001-5202-8564
https://orcid.org/0000-0002-8537-0195

Aegean J Med Sci
2021;1:14-19

Senol & Toraman
Leptin and Chronic Viral Hepatitis

and steatohepatitis, dyslipidemia, insulin resistance (IR),
diabetes, obesity, and cardiovascular events (2).

Itis of great importance to show liver fibrosis and its degree
in making treatment decisions, determining the prognosis
and possible complications in CLD caused by HBV virus and
HCV. Although liver biopsy is accepted as the gold standard
in the evaluation of liver fibrosis, serum markers that may
give an idea about hepatic fibrosis are on the agenda (1).
Cytokines and adipokines can affect the development and
progression of chronic liver damage, fibrosis / cirrhosis (3).
One of the molecules that can be used for this purpose and
plays a fibrogenic role in the liver is leptin. Leptin is a
polypeptide hormone consisting of 167 amino acids
secreted from adipose tissue (1). It is classified as a cytokine
because it structurally resembles members of the cytokine
family (4).

Leptin is expressed in many organs including the liver.
Leptin can induce IR, increase lipid peroxidation and
proinflammatory responses. It induces the release of
cytokines such as tumor necrosis factor (TNF)-a, interferon
(INF)-y, interleukin (IL)-18, promotes liver steatosis and
fibrosis, and can act as an immunomodulator (5). The
prooxidant or antioxidant role of leptin in different tissues
is unclear (1). The effect of HCV infection on changes in
leptin levels is also unclear (6). In this study, serum leptin
levels were determined in chronic hepatitis B (CHB) and
chronic hepatitis C (CHC) cases and the effect of leptin

levels on liver inflammation and fibrosis was evaluated.

MATERIAL & METHODS

Study groups: In this prospective clinical research study, a
total of 75 CHB patients, 36 CHC patients, and a 51 control
group without a history of hepatitis B surface antigen
(HBsAg), anti-HCV and anti-HIV negative, acute and chronic
hepatitis and any chronic disease who came to the unit of
infectious diseases between May 2017 and January 2019,
were included. When the study started, CHB and CHC

patients had not taken any medication.

The demographic data of the cases were recorded
retrospectively from electronic patient records. Patients
with acute hepatitis, Hepatitis A, Hepatitis C and HIV co-
infection, patients whose liver biopsy cannot be performed,
patients with positive autoimmune serology, liver diseases
due to alcohol use (> 20 g/day), pregnancy and metabolic
and genetic factors, the use of drugs that can cause

hepatosteatosis and cases with HCC and LC were excluded.

The diagnosis of CHB and CHC was made according to the
European Liver Studies Association (EASL) criteria (by

laboratory and pathological evaluation) (7).

Data collecting: HBsAg, HBV viral load (HBV DNA), HCV viral
load (HCV RNA) serum alanine aminotransferase (ALT) and
aspartate aminotransferase (AST), gamma glutamyl
transferase (GGT) alpha fetoprotein (AFP), which are part of
routine patient analysis levels and liver fine needle
aspiration biopsy results were recorded retrospectively.
Liver biopsy specimens were scored using the Ishak
histological scoring system (fibrosis was assessed out of 6).
Chronic Hepatitis B and CHC cases were divided into two
groups as prominent fibrosis (Stage 3-4) and mild fibrosis

(Stage 1-2) (there is no stage 5 and 6).

Determination of Serum Leptin Levels: Approximately 5 cc
of blood was drawn from the peripheral venous blood from
the patients and separated into their serum. Serums were
stored at -80°C in a deep freezer. Serums were brought to
room temperature and thawed on the working day. Serum
leptin levels were determined by ELISA (Enzyme-Linked
Immunosorbent  Assay) method (R&D Systems,
Minneapolis, MN, USA). Test results are expressed in
ng/mL. The study protocol was in accordance with the
Helsinki Declaration of ethics and the study was approved
by the University Clinical Research Ethics Committee with
the decision number 34 dated 08.06.2017.

Statistical evaluation

Data analysis procedures were carried out using SPSS 22.0
(Chicago, USA) package statistics software. Kolmogorov-
Smirnow and Shapiro-Wilk normality analysis was
performed to determine the conformity of continuous
variables to normal distribution. Student's t tests were used
in the analysis of continuous variables conforming to
normal distribution. "Chi-square test" was used in the
analysis of categorical data. Numerical data were expressed
as mean + standard deviation, and categorical data as%.
One-Way ANOVA and Kruskal-Wallis test were used for
multiple comparisons. P <0.05 value was accepted as

significant in statistical comparisons.

RESULTS

Overall, 39 of CHB cases were female while 36 was male
(age range 43.96+1.50), there were 18 female and 18 male
(age range 51.0+4.46) cases of CHC, while the control group

consisted of 26 female and 25 male (age range 29.30+1.29).
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The mean age of CHB and CHC patients was statistically
significantly higher than the control group. Serum AST, ALT,
AFP, cholesterol and triglyceride levels in CHB and CHC
were higher than the control group. However, it was not
statistically significant (p>0.05). Serum leptin levels were
statistically significantly higher in CHB and CHC cases than

in the control group (p: 0.001). However, there was no

statistically significant difference in serum leptin level
between CHC and CHB cases (p: 0.757) (Human leptin
range: 0.313-20 ng/mL, sensitivity: <0.188 ng/mL). The
demographic characteristics, laboratory tests and average
values of leptin of the CHB and CHC cases and the control

group are summarized in Table 1.

Table 1. Demographic characteristics of chronic hepatitis B and chronic hepatitis C cases and control group, mean and p values of

laboratory tests
CHB (n: 75)
Age 43.96%1.50
Gender (F/M) 39/36
Glucose (mg/dL) 97.74%3.44
AST (IU/L) 64.47+12.06
ALT (IU/L) 104.04%21.11
Total Bilirubin 0.62%0.06
AFP (u/L) 2.97%0.59
PTZ (sn) 12.70+0.46
HBV DNA (10%) 1U/mL 73447+3.36
HCV RNA (10%)1U/mL
COL (mg/dL) 180.27+11.99
TRG (mg/dL) 138.95+18.89
Leptin (ng/ml) 2.81+0.38

CHC (n: 36) Control (n: 51) p value p’ value
51.0+4.46 29.30£1.29 0.001
18/18 26/25 0.923
96+£5.25 87.43%1.97 0.591
64.55+18.02 21.86%1.791 0.099
93.36%26.57 22.57+1.69 0.053
0.89%0.26 0.34+0.03 0.131
6.46%1.14 2.76%0.37 0.107
12.43+0.38 11.09%0.13 0.403
3954.3+2.24
174.83+19.41 147.14%5.33 0.548
98.60£20.43 77.14%2.86 0.128
2.97+0.35 1.39+0.08 0.028 0.001

CHB: Chronic hepatitis B, CHC: Chronic hepatitis C, COL: Cholesterol, TRG: Triglyceride, AST: Aspartate aminotransferase, ALT: Alanine

aminotransferase, AFP: Alpha feto protein, PTZ: Prothrombin time, p 'value: CHB-control group, P value between CHC-control group (Kruskal-Wallis
test) F: female, M: male, n: number of patients, HBY DNA: Hepatitis B Virus DNA replication count, HCV RNA: Hepatitis C Virus RNA replication count

No statistically significant difference was found between
serum leptin levels and age, gender, AST, ALT, AFP,
cholesterol, triglyceride, HBV DNA and HCV RNA values (p>
005). Serum leptin levels were significantly higher in

patients with significant fibrosis in CHB and CHC patients

compared to those with mild fibrosis (p <005). AFP levels in
chronic hepatitis C cases were significantly higher in those
with significant fibrosis (p <005). ALT, AFP, HBV DNA, HCV
RNA and leptin levels are shown in Table 2 according to the

fibrosis score in CHB and CHC patients.

Table 2. Alanine aminotransferase, alpha fetoprotein, HBY DNA, HCV RNA and leptin levels in chronic hepatitis B and chronic hepatitis C
cases according to the fibrosis score

HCV RNA (10%) 1U/mL

Chronic hepatitis B

Mild Fibrosis Significant Fibrosis
(Stage 1-2) (N: 37) (Stage 3-4) (N: 43)
Leptin (ng/ml) 2,00+0.09 4.55£1.01
ALT (IU/L) 80.21+14.44 170.79%63.57
AFP (/L) 2.26%0.20 4.661.91
HBV DNA (10%) 1U/mL 60110£35195 33530£91353

Chronic hepatitis C
Mild Fibrosis Significant Fibrosis

pvalue (Stage 1-2) (N: 37) (Stage 3-4) (N: 43) pvalue
0.001 1.35%0.22 3.460.43 0.006
0.625 60.75%£18.94 146.40+47.52 0.110
0.057 2.59%0.22 7.27+1.25 0.032
0.400

245720£225990 3022900£180695 0.101

ALT: Alanine aminotransferase, AFP: Alpha feto protein, HBVY DNA: Hepatitis B Virus DNA replication count, HCV RNA: Hepatitis C Virus RNA
replication count N: number of patients

DISCUSSION

Cytokines play an important role in the coordination of
processes such as liver growth and regeneration,
inflammatory events such as viral liver disease, fibrosis and

cirrhosis (8). In this study, serum leptin levels and the

relationship of leptin with liver fibrosis in CHB and CHC
cases were evaluated. One study showed that women have
higher leptin levels than men. This study reported that
leptin has a profibrogenic role and increases hepatic

steatosis, inflammation, and fibrosis. It was also stated that

16



Aegean J Med Sci
2021;1:14-19

Senol & Toraman
Leptin and Chronic Viral Hepatitis

leptin could be a marker for disease severity. However, the
mechanisms of fibrogenesis are not yet clear (9). It has
been stated that in chronic viral hepatitis, serum leptin
levels are affected by the age and gender of the patients. In
this study, leptin levels were reported to be higher in

women than in men (3).

It has been shown that the progression of fibrosis is rapid,
and gender affects the incidence and progression of liver
diseases in elderly HCV-infected patients. Women infected
with the HCV develop decompensated disease less
frequently (10). In this study, the mean age of CHB and CHC
cases was higher than the control group. However, no
statistically significant difference was found between serum
leptin levels and age and gender in CHB, CHC and control
groups, inconsistent with the study results. Adiponectin and
leptin are the most studied adipokines to date, and several
reports have been published on their effects on the liver. In
addition, leptin is known to contribute to fibrogenesis in

chronic liver diseases (10).

The role of leptin, an important adipokine, in liver
fibrogenesis has been demonstrated (3). One study showed
that serum levels of leptin may be associated with the
severity of hepatic steatosis and fibrosis (11). No significant
association was found between serum leptin and liver
fibrosis in 7 of 12 studies among chronic viral hepatitis
cases. Multivariate analysis results in chronic viral hepatitis
showed that serum leptin could not predict the stage of
liver fibrosis. Three studies found a positive association
between serum leptin and liver fibrosis, while two studies
did not find such an association. In addition, it has been
shown that serum leptin levels may be affected by the
gender, age, genetic diversity of the cases, and hereditary
or non-hereditary diseases and should be considered in

future studies (3).

In a study, it was shown that leptin level increased in CHB
and CHC cases associated with fibrosis (1). In another study,
it has been suggested that the leptin system plays a role in
immunopathogenesis in patients with chronic viral
hepatitis, and the increased leptin production in the
inflammatory process stimulates CD4 T lymphocytes and
macrophages, leading to cytokine release. In CHC cases,
high serum leptin levels were found, but no relationship
was determined between the degree of fibrosis and leptin.
A positive relationship was shown between leptin and IL-6,

but no relationship was found between HBV DNA and leptin

(8). It has been found that leptin levels are not associated
with HCV RNA (6). In this study, there was no significant
correlation between serum leptin level and viral load

between CHB and CHC cases (p> 0.05).

In cases of CHC, blood leptin levels have been found to be
associated with the degree of fibrosis (12). In addition,
leptin levels in CHC were found to be high in severe hepatic
fibrosis and it was found that leptin levels increased as the
level of fibrosis increased. The number of studies
investigating the relationship between HBV infection and
leptin is less than HCV infection (8). In cases of CHC, higher
serum leptin levels have been associated with the presence
of steatosis (4). In a study conducted on 30 patients
infected with the HCV, it was observed that the fatty acids
of proinflammatory cytokines disrupted mitochondrial B-
oxidation and could lead to steatohepatitis progressing to
liver damage (13). Serum leptin levels were higher in 30
patients with CHC than in 30 controls, and leptin levels were

independently associated with the severity of fibrosis.

In a univariate analysis, leptin levels were found to be
associated with steatosis but not with necroinflammation
or fibrosis in 74 CHC cases. Although serum leptin levels are
increased in patients with CHC, data on their association
with histological lesions are quite contradictory. This study
may be due to heterogeneity in populations (14). It has
been suggested that CHC cases have higher serum leptin
levels than HCV negative controls (15). In the study of Ascl
et al., leptin level was found to be higher in CHC cases than
the control group. However, no relationship was found
between the degree of fibrosis and leptin. In cases with

CHB, serum leptin levels were not different from the control
group.

The number of studies investigating the relationship
between HBV infection and leptin is more limited than HCV
infection (16). The results of the studies are contradictory.
In some studies, no significant relationship was found
between serum leptin levels and liver fibrosis in cases with
CHB, while some were found to be associated with liver
fibrosis (8). The relationship between leptin and hepatic
fibrosis in the course of liver disease associated with HCV
infection is controversial. In vitro studies have
demonstrated the role of leptin in profibrogenic responses
in the liver. However, it showed that there is no relationship

between serum leptin and fibrosis in HCV infection.
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The reason for this discrepancy is not clear (12). Studies
have reported that serum leptin levels are significantly high
in CHC cases and leptin levels may be determinant in
severe hepatic fibrosis. It was found that as the level of
fibrosis increased, the leptin levels also increased. The
results of the studies conducted in CHB cases are
contradictory. In some studies, there was no significant
relationship between serum leptin levels in liver fibrosis in
patients with CHB, while in others, serum leptin levels were
found to be increased in the presence of liver fibrosis
compared to the healthy control group (16). In another
study, leptin was found to be associated with the presence
of hepatic fibrosis in CHB patients (17). It has been shown
that leptin is only associated with the degree of steatosis,

but not with fibrosis (9).

In some studies, it has been shown that leptin level
increases in CHB and CHC patients associated with fibrosis
(1). In one study, increased leptin levels were found in
patients with CHC compared to healthy controls. Conflicting
results have been given about the possible role of leptin in
fibrogenesis (18). Clarifying the mechanisms of action of
leptin and similar cytokines is important for investigating
the genetic basis of multifunctional diseases caused by
these molecules (4). In this study, serum leptin level in CHB
and CHC cases was higher than the control group (p: 0.001).
However, no statistically significant difference was found
between CHB and CHC cases in terms of leptin levels (p>
0.05). However, in CHB and CHC cases, serum leptin levels
were significantly higher in those with significant fibrosis
than those with mild fibrosis (p: 0.001, p: 0.006,

respectively).

This study had some limitations. Cases with
hepatosteatosis, HCC and LC were not included in the
study. In addition, insulin resistance and body mass index

were not evaluated.

Conclusion: Although the role of leptin in CHB and CHC
does not appear to be clear yet, it may play a prominent
role in liver inflammation and fibrogenesis. In this study,
serum leptin level and whether this parameter can be used
in place of histopathological examination of the liver were
investigated. Leptin may indicate fibrosis as an indicator of
fibrosis but may not be useful in determining the degree of
fibrosis. With the available data, it does not seem possible
to reach a definitive conclusion about the relationship

between leptin and liver fibrosis. Therefore, more studies

are needed to determine whether leptin is an appropriate

parameter for evaluating fibrosis in CHB and CHC cases.
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