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Viral and host causes of fatty liver in chronic hepatitis B
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Abstract

AIM: To investigate the viral and host causes of fatty liver
in chronic hepatitis B patients and the role of fat deposits
in liver damage.

METHODS: A total of 164 patients (113 males and 51
females, average age 35±11.3 years, and range 10-62 years)
with previously untreated chronic hepatitis B were included
in the study. The patients were divided into two groups
depending on the result of liver biopsy: group without
steatosis (100 patients with <5% hepatosteatosis) and
group with steatosis (64 patients with >5% hepatosteatosis).
The groups were compared in terms of gender, body
mass index (BMI), liver enzymes (ALT, AST, ALP, GGT),
cholesterol, triglyceride, HBeAg, viral load, and histological
findings. In the group with steatosis, the patients were
subdivided depending on the degree of steatosis into mild
group (45 patients with 5-24% steatosis), and severe
group (19 patients with >25% steatosis).

RESULTS: In the group of chronic hepatitis B with
steatosis, the mean age, BMI, cholesterol, and triglyceride
levels were significantly higher than those in the group
without steatosis (P<0.05). Steatosis was found in 53
(46.9%) of male patients and 11 (22%) of female patients
(P<0.05). No significant difference was found in the
positivity of ALT, AST, ALP, GGT, HBeAg, viral load,
histological activity index (HAI) and stage between the
two groups (P>0.05). In the group with severe steatosis,
the BMI was significantly higher than that in the group with
mild steatosis (P<0.05). No significant difference was found
in the other parameters between the groups (P>0.05).

CONCLUSION: Steatosis in chronic hepatitis B appears
to be a result of metabolic factors of the host rather than
the effect of viruses. Steatosis is unrelated to the HAI and
degree of fibrosis, which are considered as the histological
indicators of liver damage.
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INTRODUCTION

Hepatosteatosis is defined as fat deposition in the liver that
exceeds 5% of the total weight of liver, or with more than
5% of hepatocytes containing fat deposits under light
microscopic examination[1]. It occurs under several disease
states. The most common causes are alcohol, metabolic
diseases, drugs, and nutritional disorders.

Chronic hepatitis C and hepatosteatosis have been shown
to occur together often. It is thought that the hepatosteatosis
of chronic hepatitis C is associated with the effects of viruses.
In these patients, fat deposition appears to be an augmenting
factor in liver damage[2-5].

In the literature, few data is available on the role of
chronic hepatitis B, which forms an important disease group
in hepatology, in steatosis. Some hepatitis C viruses are
termed steatovirus[6,7]. No important study investigating
the relationship between chronic hepatitis B and fatty liver
and the effect of steatosis on the course of the disease is
available.

In this study, whether the cause of fatty liver in chronic
hepatitis B patients who received no previous treatment is
due to viral or host factors and the role of fat deposition in
liver damage were investigated.

MATERIALS AND METHODS

The study included 164 patients in 1997-2002 with the
diagnosis of chronic hepatitis B (positive for HBsAg, elevated
transaminase levels for at least 6 mo, and histopathological
findings) who received no antiviral treatment. The following
patients were excluded from the study. Those receiving
antiviral treatment before the study, those on hepatotoxic
drug treatment, those consuming alcohol regularly or
excessively, those diagnosed of cirrhosis, anti-HCV or
anti-Delta positive patients, those diagnosed as having
autoimmune or other metabolic liver diseases. The height
and weight of  all patients were determined and the body
mass index (BMI) was calculated. Based on the BMI, the
patients were classified as normal (BMI = 18.5-24.9), over
weight (BMI = 25-29.9), obese (BMI = 30-34.9), or extremely
obese (BMI = 35-39.9). Liver function, blood glucose,
cholesterol and triglyceride levels of each patient were also
determined. For each patient HBsAg, HBeAg (Abbot
Laboratories, North Chicago, IL, USA) were measured and



HBV DNA was determined by PCR (Amplicor, Roche).
The viral load was measured by hybridization (Hybrid
Capture Assay, Digene, USA) in 122 patients.

Liver  biopsy was performed on each pat ient .
Determination of  the histological activity index (HAI) and
staging of the biopsy materials were done according to the
Knodell’s classification[8]. HAI was scored as portal
inflammation (0-4), lobular degeneration (0-4), and periportal
necrosis (0-10). According to the degree of  fibrosis, staging
was made from 0 to 4 (0: no fibrosis, I: mild, II: moderate,
III: severe, IV: cirrhosis). In the classification of steatosis
less than 5% was considered normal, 5-25% as mild, greater
than 25% as severe fat deposition.

Statistical analysis
Kruskall-Wallis variance analysis, Mann-Whitney U tests and
the 2 tests were performed.

RESULTS

The 164 chronic hepatitis B patients included in the study
were subdivided into group with and without steatosis
according to the findings of the liver biopsy materials. One
hundred patients had no steatosis, while 64 had steatosis.
Fifty-one of the patients were females and 113 were males.
The mean age was 35±11.3 years (range 10-62 years). Eleven
of female patients (22%) and 53 (46.9%) of the male
patients were found to have steatosis. The difference was
statistically significant (2: 9.67; P<0.05).

The average age, BMI, cholesterol and triglyceride level
in the group with steatosis were found to be significantly
higher than those in the group without steatosis (P<0.05).
The differences in the average AST, ALT, ALP, GGT and
viral load values showed no statistical significance (P<0.05).

The group of patients without steatosis according to
the degree of fibrosis showed that 30 (30%) patients were
of stage 0, 50 (50%) of stage 1, 7 (7%) of stage 2, and 13
(13%) of stage 3. In the patients with steatosis, however,

24 (37.5%), 29 (45.3%), 3 (4.7%), and 8 (12.5%) of the
patients were of stages 0, 1, 2, and 3, respectively. The
difference between them was not statistically significant
(²: 1.19; P>0.05). Examination of the group without
steatosis according to the HAI revealed 16 (16%) patients
to be of HAI 1 [Knodell score (KS) 0-3], 48 (48%) of HAI
2 (KS 4-8),  23 (23%) of HAI 3 (KS 9-12) and 13 (13%)
of HAI 4 (KS 13-18). In the group with steatosis, however,
the corresponding number was 7 (10.9%), 34 (53.1%), 16
(25%), and 7 (10.9%), respectively. The differences between
the groups were not statistically significant (²: 1.12; P>0.05).

Of the 164 patients, 106 were found to be HBeAg (-)
and 58 HBeAg (+). Steatosis was discovered in 17 (29.3%)
of  those with HBeAg (+) and in 46 (44.3%) of those with
HBeAg (-). The difference between the two groups was not
statistically significant (²: 3.55; P>0.05). The findings are
summarized in Tables 1-3 and in Figure 1.

Figure 1  Comparison of cholesterol and triglyceride levels of groups with and
without steatosis (P<0.05).

The presence of diabetes mellitus or a history of alcohol
was considered as a risk factor in the patients. Based on
this, 23 patients were found to carry the risk factor, 141
patients did not carry this risk.

Although steatosis was found in 12 (52.2%) patients
among those with risk factors, and in 52 (36.9%) of those
without the risk factors, the difference between the groups,

Table 1  Comparison of groups according to demographic features

      Steatosis (–) Steatosis (+)               P
           n = 100       n = 64

Age (yr)       33.23±11.70 37.90±10.09              0.006a

BMI       25.25±3.93 27.75±3.70              0.000a

Sex (female, %)          40 (78)    11 (22)              0.008a

(male, %)          60 (53.1)    53 (46.9)

aP<0.05 difference is statistically significant.

Table 2  Comparison of groups according to biochemical features

      Steatosis (–) Steatosis (+)              P
           n = 100       n = 64

AST       76.50±56.14 70.04±54.61              0.469

ALT     131.62±109.39                 113.45±68.19              0.686

GGT       39.67±38.27 44.29±35.33              0.139

ALP     175.08±75.53                 173.39±65.68              0.834

Cholesterol     162.20±38.58                 184.89±34.54              0.000a

Triglyceride     102.50±44.66                 133.67±65.96              0.004a

aP<0.05 difference is statistically significant.

Table 3  Comparison of groups according to virological and histo-
pathological features

                 Steatosis (-)       Steatosis (+)              P
                   n = 100, %         n = 64, %

HBeAg         (–)   58 (58.6)            46 (73)            0.059

        (+)   42 (41.4)            17 (27)

HBV DNA     (–)

        (+)      9 (12.2)            12 (25)            0.067

  65 (87.8)            36 (75)

Viral load     (pg/mL)    1 628.24±2 944.29   781.55±1 292.36            0.063

Stage        0   30 (30)            24 (37.5)

       1   50 (50)            29 (45.3)            0.754

       2      7 (7)               3 (4.7)

       3   13 (13)               8 (12.5)

HAI         0–3   16 (16)               7 (10.9)

        4–8   48 (48)            34 (53.1)            0.772

        9–12   23 (23)            16 (25)

      13–17   13 (13)               7 (10.9)
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however, was not statistically significant (²: 1.94; P>0.05).
The 164 patients admitted into the study were subdivided

into three groups depending on the biopsy findings: group
without steatosis (<5%), group with mild steatosis (5-25%),
and group with advanced degree steatosis (>25%). There
were 100 patients without steatosis, 45 with mild steatosis,
and 19 with advanced degree steatosis. Comparison of the
three groups in terms of  the mean AST, ALT, ALP, GGT
and viral load values showed no statistically significant
differences (P>0.05). In terms of  the mean age, BMI,
cholesterol and triglyceride levels, statistically significant
differences were observed between the groups (P<0.05).
Comparison of the groups in pairs revealed significantly
higher values in BMI and cholesterol levels in the group
with mild steatosis than in those without steatosis (P<0.05).
In the group with advanced degree steatosis, the BMI,
triglyceride and cholesterol levels were found to be
significantly higher than those in the group without steatosis
(P<0.05). The BMI in the group with advanced degree
steatosis was found to be significantly higher than that in
the group with mild steatosis (P<0.05, Figure 2).

Figure 2  Comparison of BMI of groups with and without steatosis (P<0.05).

DISCUSSION

Viral hepatitis steatosis is thought to be associated with
chronic hepatitis C. Steatosis in chronic hepatitis C has been
postulated to be associated with the effects of the viruses
rather than an immunological response. We, therefore, in
our own study, tried to investigate the relationship between
chronic hepatitis B virus, another viral agent causing chronic
liver diseases, and steatosis. In the end, it was concluded
that steatosis in chronic hepatitis B was independent of the
viral effect.

In chronic liver diseases other than chronic hepatitis C,
no study showing the relationship between steatosis and the
disease is available. In these diseases steatosis has been
thought to be a different independent pathological entity[9,10].
A study reports that chronic hepatitis B has occurred
concurrently with steatosis in 27% of patients[11]. In another
study, patients with hepatitis C and B in terms of  risk factors
were compared, and steatosis was found to occur more
frequently in chronic hepatitis C[12]. Unfortunately, the
number of chronic hepatitis B patients with steatosis in this
study was rather very small.

Some studies, demonstrating the association between

steatosis and chronic hepatitis B, described the viruses as
“fibroviruses” in some patients and as “steatoviruses” in
others[6,7]. One of these studies included patients with relapse
of chronic hepatitis B after liver transplantation. This is an
interesting study in view of the fact that it was able to
compare the histopathological findings of uninfected liver
before transplantation and after exposure to the viruses
after transplantation[6].

In our study genotyping of the virus could not be
conducted due to the combined economic constraints,
inadequate laboratory facilities and the fact that this
procedure was not yet done routinely. It has been reported
that chronic hepatitis C steatosis is associated with some
HCV genotypes[2]. There could have been the chance of
defining some of the viruses as exhibiting “steatoviruses”
based on genotyping.

Steatosis often occurs in some conditions and diseases
such as obesity, hyperlipidemia, alcohol consumption and
diabetes mellitus. In this study, steatosis was found to be
associated with obesity and hyperlipidemia. The BMI was
the only factor that was related to the degree of steatosis in
a linear fashion. Whereas in some studies this linear
relationship between the BMI and degree of steatosis was
mentioned[13], other studies showed the opposite[14]. On this
issue, the distribution of body fat rather than the quantity
should be the determinant[15]. This might explain why
steatosis was observed to be associated with the male gender
in this study. It has been reported that steatosis is highly
associated with the female gender[13,16]. Some recent studies
describe equal rates[17]. In our study, the observation that
steatosis showed an increase with advancing age is in
agreement with what was reported in literature[18].

It was reported that steatosis was a promoting factor
for liver damage in HCV infections[2,3]. The effect of steatosis
on histopathological damage in chronic hepatitis B is
unknown. In our study, no relationship was established
between liver damage and steatosis in chronic hepatitis B.

In conclusion, steatosis in chronic hepatitis B seems to
be a result of metabolic causes attributable to the host rather
than the effect of the viruses.
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