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Changes of Some Hormones Levels in Patients With Hepatitis
B Virus-Related Chronic Liver Disease
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Abstract

Background: The purpose of the study was to evaluate some of the
hormones in patients with chronic liver disease and cirrhosis.

Methods: The men patients with chronic hepatitis B (Group 1),
liver cirrhosis secondary to hepatitis B (Group 2), were included
in this study. Additionally, a control group of healthy volunteers
(Group 3) was formed. We investigated serum levels of Follicle-
stimulating hormone (FSH), Luteinizing hormone (LH), Total
testosterone (T. TES), Free-testosterone (F. TES), Estradiol (E2),
Androstenedione (ANDR), Dihydroepiandrosterone (DHEA), Pro-
gesterone (PPOGES), Prolactin (PRL), Sex hormone binding pro-
tein (SHGB) were measured by radioimmunoassay and chemilumi-
nescent immunoassay methods.

Result: A total of 73 patients with chronic liver disease and cirrho-
sis were included in the study. Patients were grouped as cirrhosis
(n = 28), chronic hepatitis B (n = 41) according to the type of their
chronic liver disease. Serum F.TEST level in patient groups (group
1, group 2) was found to be lower than control group (P = 0.045, P
=0.047). Serum LH value was found to be higher in patient group
(group 2) than control group (P = 0.048). Serum estradiol was high-
er in the group 2 compared to the control group (P = 0.046).

Conclusions: The described disturbances of some of the observed
hormones (LH, E2, F. TES) are complex, particularly in their re-
lationship by which the clinical picture of the hepatitis B related
cirrhotic patients and chronic liver disease can be explained.
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Introduction

Hepatitis B virus (HBV) infection is a serious public health
problem affecting more than 400 million people worldwide
and is at risk of developing liver cirrhosis and hepatocellular
carcinoma. Each year more than one million people die from
HBV-related liver diseases [1-4]. Trials have been performed
on changes in gonadal hormones in chronic liver disease and
cirrhosis. Most of these trials refer to alcohol-related chronic
liver diseases and cirrhosis. There are only a few similar
studies for patients with chronic liver disease and cirrhosis
associated with viral hepatitis [4].

It is known that testosterone biosynthesis and secretion
in testes are reduced, abnormalities in Leydig cell morphol-
ogy are demonstrated and germ cell loss in seminiferous
tubules is observed in patients with alcohol-related chron-
ic liver disease and cirrhosis. As a result of these changes,
testicular atrophy and decreased testosterone levels are ob-
served. Feminization occurs due to increased estrogen bio-
synthesis [5].

Additionally, disturbances in gonadal hormones were
detected during the course of other chronic diseases like
chronic renal failure - except cirrhosis. It was also demon-
strated that stress leaded to a long-term decrease in LH (lu-
teinizing hormone) in males after a transient increase and
consequently to a decrease in testosterone levels [6].

In cirrhosis, excess production of SHBG in liver and in-
creased prolactin levels were detected while exploring the
cause of gynecomastia and high level of liver estrogen recep-
tors was added to the direct suppressing effect of estrogen on
Leydig cell functions [7].

Findings of testicular atrophy and feminization were
observed in patients with advanced cirrhosis. In histological
studies exploring testicular tissues of patients with hemo-
chromatosis, atrophy of seminiferous tubules and absence of
spermatozoa and spermatid were demonstrated, while simi-
lar findings were observed in patients with alcohol-related
liver cirrhosis [8, 9].

Positivity rate for liver estrogen receptors was found to
be high in patients with chronic hepatitis B and C, with the
highest rate found in the patients with HCC [9]. High estro-
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Table 1. Distributions of Serum Hormones Levels in Patients

Hormones Group 1 Median (range) Group 2 Median (range) 32322)3 Median
FSH (mIU/mL) 4(1-19) 5(1-39) 6(1-31)

LH (mIU/mL) 3(1-7) 4(1-20)* 3(1-8)

T. TES (ng/dL) 496 (255 - 1032) 417 (28 - 1,062) 442 (189 - 846)
F. TES (pg/mL) 8 (1-20) 10(2-21)* 14(1-34)*
E2 (pg/mL) 20(20-77) 22 (20-47) * 20 (20 - 39)
ANDR (ng/mL) 2(1-7) 2(1-5) 2(1-8)
DHEA (pg/dL) 145 (20 - 492) 52(15-231) * 163 (39 - 528)
PROGES (ng/mL) 0.4(0.2-7) 0.3(0.2-1.3) 0.3(0.2-1.3)
PRL (ng/mL) 6 (1-50) 8(2-32) 7(1-39)
SHBG (nmol/mL) 42 (21-179) 48 (2-114) 41 (15 - 100)

FSH: Follicle-stimulating hormone; LH: Luteinizing hormone; T. TES: Total testosterone; F. TES: Free testosterone;
E2:estradiol; ANDR: Androstenedione; DHEA: Dihydroepiandrosterone; PROGES: Progesterone; PRL: Prolactin;

SHBG: Sex hormone binding protein. * : P < 0.05 Kruskal-Wallis tests and Mann-Whitney U test.

gen levels were also detected in patients with alcohol-related
liver cirrhosis [10]. Additionally, hyperestrogenism was ob-
served in patients with idiopathic hemochromatosis and non-
alcoholic liver cirrhosis.

The purpose of the study was to evaluate some of the
hormones in patients with chronic liver disease and cirrhosis.

Materials and Methods

Among the patients admitted into Dokuz Eylul University
School of Medicine, Department of Internal Medicine, De-
partment of Gastroenterology, Hepatology Clinic between
2003 and 2006, the men patients ranging from 19 to 65 years
in age with chronic hepatitis B (Group 2), liver cirrhosis sec-
ondary to hepatitis B (Group 3), were included in this study.
Additionally, a control group of healthy volunteers (Group
4) was formed. After obtaining informed consent forms from
these patients, their histories were collected and physical ex-
aminations were performed. All biochemical, microbiologi-
cal, radiological and pathological (liver biopsy results) data
on these patients’ files were reviewed. After evaluation of
the patients with data on their files, laboratory results and
physical examinations, they were grouped with the related
diagnosis of Child A, B and C cirrhosis.

The antiviral and interferon treatments received by these
patients were found out from their files. Serum levels of Folli-
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cle-stimulating hormone (FSH), Luteinizing hormone (LH),
Total testosterone (T. TES), Free testosterone (F. TES), Es-
tradiol (E2), Androstenedione (ANDR), Dihydroepiandros-
terone (DHEA), Progesterone (PPOGES), Prolactin(PRL),
Sex hormone binding protein (SHGB), Free triiodothyronine
(FT3), Free thyroxine (FT4), Thyroid stimulating hormone
(TSH), a-fetoprotein (AFP) were measured by radioimmu-
noassay and chemiluminescent immunoassay methods after
collecting venous blood from the patients’ peripheral ves-
sels. The study was generated as a retrospective study.

Inclusion criteria

The study was intended to be performed in a hospital set-
ting with a control group. Patients were required to give their
written informed consent forms. Patients with Child-Pugh A,
B and C cirrhosis related to hepatitis B, and chronic hepatitis
B, hepatitis B carriers were included in the study.

Exclusion criteria

If patients were considered to have a primary diagnosis of
another endocrinological disease, or other medical, physi-
ological and social problems preventing inclusion, or results
of physical examination and laboratory tests during screen-
ing hindering the study, then those cases were excluded.
Patients with hepatitis B carriers, chronic hepatitis B,
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Figure 1. Distributions of Free testosterone (F. test) levels
in patients. Differences were assessed using Kruskal-Wallis
tests and Mann-Whitney U test.

HBV-related liver cirrhosis (Child A, B, C) were defined as
group 1, group 2 respectively, where as the control group
was defined as group 3. The acquired data was evaluated us-
ing Kruskal Wallis test and Mann-Whitney U methods and
the relation of each group with the control group was studied
the values of P < 0.05 statistically were considered as signifi-
cant, where as P > 0.05 was insignificant.

Results

Total 73 patients 45 chronic hepatitis B, 28 patients with
HBV-related cirrhosis. Among the patients with HBV-related
liver cirrhosis, 13 patients had Child A, 9 patients had Child
B and 6 patients had Child C liver cirrhosis, 38 individuals
were included in the control group. Patients with a history of
treated or under treatment endocrine diseases were excluded
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Figure 2. Distributions of serum luteinizing hormone (LH)
levels in patients Differences were assessed using Kruskal-
Wallis tests and Mann-Whitney U test.
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Figure 3. Distributions of Estradiol (E2) levels in patients.
Differences were assessed using Kruskal-Wallis tests and
Mann-Whitney U test.

in this study.

The median ages for included groups were 52 (26 - 68)
years for groupl, 57 (34 - 66) years for group 2, 53 (24 -
72) years for group 3, with no difference between the groups
with respect to median ages (P > 0.05).

Group 1 were compared with group 2, the differences
of the subjects were shown in Table 1, P < 0.05 values were
considered to be statistically significant. According to these
results, F. TES was 10 (2 - 20) pg/mL versus, 14 (1 - 34) pg/
mL (P = 0.045) (Fig. 1); and these results were statistically
significant.

Group 2 were compared with group 3, the differences
of the subjects were shown in Table 1, P < 0.05 values were
considered to be statistically significant. According to these
results, LH was 4 (1 - 20) mIU/mL in the group 2 versus
group 3 (1 - 8) (P=0.048) (Fig. 2); estradiol was 21 (20 - 77)
pg/mL versus 20 (20 - 39) pg/mL (P = 0.045) (Fig. 3); F. TES
was 8 (1 - 20) pg/mL vs. 14 (1 - 34) pg/mL (P = 0.047) (Fig.
1) and these results were statistically significant.

Discussion

In this study, LH value was found to be higher in the patient
group 2 than the control group (group 3).

Serum free testosterone level in patient groups (group
1, group 2) was found to be lower than the control group
(group 3).

According to these results, testosterone levels were
low but LH level were high in the above-mentioned patient
groups. This was similar to the hormonal changes observed
in patients with primary hypogonadism. These results were
also reported in patients with cirrhosis induced by chronic
alcohol use. It was known that testosterone secretion and
biosynthesis were reduced, abnormalities in Leydig cell
morphology were demonstrated and germ cell loss in semi-
niferous tubules was observed in these patients. Steenbergen
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W. noted disorders in endocrine functions of the gonadal
system of cirrhotic patients - especially of male and female
patients with alcohol-related cirrhosis. The effect of alco-
hol on primary gonadal insufficiency was associated with
the toxic effect of ethanol or acetaldehyde on gonads [11].
FSH, LH and testosterone results obtained in another study
included chronic liver disease with causes other than idio-
pathic hemochromatosis, and primary gonadal insufficiency
in cirrhotic patients. There was insufficient response in Ley-
dig cells for external gonadotropin stimulation of these pa-
tients [12-14].

Furthermore, Wang Y1 et al studied gonadal dysfunction
and changes in cirrhotic patients and evaluated sex hormones
of cirrhotic patients with liver cirrhosis related to hepatitis B
(n = 27) and with alcohol-related liver cirrhosis (n = 21).
They added a control group to the study and compared the
results of this control group and patient groups. There was
no difference with respect to test results between the patient
groups; however, significant differences in FSH, LH, prolac-
tin, estradiol and testosterone levels were observed between
the patient groups and the control group. Decreased serum
testosterone level and increased estradiol and prolactin lev-
els were observed in both groups with alcoholic and HBV-
related liver cirrhosis, compared to the control group. Low
testosterone and high prolactin levels were determined to be
correlated with the severity of cirrhosis. FSH and LH lev-
els were not determined to be high in cirrhotic patients; re-
sponse was obtained against the external gonadotropins and
serum testosterone levels increased [6].

Wang Y1 et al carried out a study on patients with HBV-
related liver cirrhosis and alcohol-related liver cirrhosis [15].
We obtained results similar to primary hypogonadism in our
patient group - similar to the findings obtained in researches
on patients with alcoholic liver cirrhosis and with liver cir-
rhosis related to idiopathic hemochromatosis. However, the
study conducted by Wang YJ et al revealed low FSH and LH
values, as alcohol had direct toxic effect on the gonads as
well as effects on the hypothalamic-pituitary-gonadal axis
[15].

According to our results, serum estradiol was higher in
the group 2 compared to the control group (group 3). Chopra
et al stated that feminization findings in chronic alcohol abus-
ers resulted from high levels of estradiol [15, 16]. Van Thiel
et al reported that testicular atrophy and testosterone levels
decreased after stopping the portal blood circulation in male
rats. They stated that this might lead to peripheral aromatiza-
tion of androgens, resulting in conversion of testosterone to
estradiol [17]. Gonadal dysfunction may develop in chronic
alcohol abuse and alcohol-related cirrhosis. It is known that
testosterone biosynthesis and secretion are reduced, abnor-
malities in Leydig cell morphology are demonstrated and
germ cell loss in seminiferous tubules is observed in these
patients. As a result of these changes, testicular atrophy and
decreased testosterone levels are observed. Feminization oc-
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curs due to increased estrogen biosynthesis. In addition, eth-
anol increases estrogen sensitivity in sex hormone-sensitive
tissues. Levels of non-receptor cytosolic estrogen-binding
protein also decrease due to cirrhosis [18]. Furthermore, F.
Farnetti et al studied estrogen receptor expression, estrogen
receptor type and oxidative DNA damage in patients with
HBV- and HCV-related chronic liver diseases, suggesting
that positivity for an estrogen receptor variant in liver might
lead to high genomic damage and higher levels of cytoprolif-
eration and carcinogenesis [10]. It was observed that periph-
eral conversion of androgens to estrogen increased due to
high aromatase activity [7, 16] and estrogen levels increased,
especially in patients with alcohol-related chronic liver dis-
cases [8]. It was also stated that conversion of adrenal andro-
stenedione to estrone increased in cirrhotic patients [19]. As
a consequence of these information and studies, the similar
high level of estradiol in our patient group complied with the
previous studies.

In conclusion, it was determined by this study that go-
nadal hormone disorders proven in alcohol-related liver cir-
rhosis also developed in HBV-related liver diseases.

Abbreviations

HBYV: Hepatitis B virus; FSH: Follicle-stimulating hormone;
LH: Luteinizing hormone; T. TES: Total testosterone; F.
TES: Free testosterone; E2: Estradiol; ANDR: Androstene-
dione; DHEA: Dihydroepiandrosterone; PPOGES: Proges-
terone; PRL: Prolactin; SHGB: Sex hormone binding pro-
tein; FT3: Free triiodothyronine; FT4: Free thyroxine; TSH:
Thyroid stimulating hormone; AFP: a-fetoprotein
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