
Chronic hepatitis B associated with hepatic steatosis, insulin resistance, 
necroinflammation and fibrosis.

Bulent Yilmaz1, Seyfettin Koklu2, Huseyin Buyukbayram3, Kendal Yalçin4, Ugur Korkmaz5, 
Emrah Posul6, Guray Can6, Mevlut Kurt6

  
1. Department of  Internal Medicine, Dicle  University School of  Medicine, Ankara, Turkey
2. Department of  Gastroenterology, Hacettepe University, Faculty of  Medicine, Ankara, Turkey
3. Department of  Pathology, Dicle University School of  Medicine, Ankara, Turkey
4. Department of  Gastroenterology, Dicle University School of  Medicine, Ankara, Turkey
5. Department of  Gastroenterology, Bolu Izzet Baysal State Hospital, Bolu, Turkey
6. Department of  Gastroenterology, Abant Izzet Baysal University, Faculty of  Medicine, Bolu, Turkey
 
Abstract
Background: The effect of  hepatitis B virus (HBV) infection on fatty liver disease is unclear..
Objectives: The aim of  this study was to investigate the viral and host causes of  fatty liver in chronic hepatitis B (CHB) 
patients. This study included 88 CHB patients of  which 17 were not treated. Liver biopsy was performed in each patient. 
Group 1 included  those with hepatic steatosis (n=28) and group 2 those without hepatic steatosis. The groups were com-
pared in terms of  age, body mass index (BMI), Homeostasis Model Assessment- Insulin Resistance (HOMA-IR), viral load, 
biochemical parameters and histological findings. Patients in  group 1 were subdivided according to the degree of  steatosis 
as follows: grade 1 (15 patients, 53.6%), grade 2 (6 patients, 21.4%),and grade 3 (7 patients, 25%).
Results: In group 1 (n=28), mean age, BMI, cholesterol, and HOMA-IR were found to be significantly higher than in group 
2 (n=60). There were no significant differences in the positivity of  viral load, HbeAg, treatment, fibrosis and other labora-
tory parameters between the two groups. HOMA-IR was the only independent predictive factor of  liver steatosis in patients 
with CHB in logistic regression analysis.
Conclusion:  Hepatic steatosis in CHB patients was associated with host metabolic factors.
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Introduction
Hepatic steatosis (HS) and chronic viral hepatitis are 
both common causes of  chronic liver disease. Chronic 
hepatitis B is a major cause of  liver disease. Most recent 
estimates indicate that 350 million patients are chroni-
cally infected with hepatitis B virus (HBV), worldwide1. 
HS is defined as fat deposition in the liver that exceeds 
5% of  the gross total weight of  the liver, or with more 
than 5% of  hepatocytes containing fat deposits based 

on microscopic examination2. Many agents are capable 
of  inducing HS. Most common cause include drugs, 
toxins, infections, and metabolic alterations. Non- alco-
holic fatty liver disease (NAFLD) is another common 
chronic liver disease that affects more than a quarter  of  
the general population and has been strongly associated 
with obesity and metabolic syndrome. Insulin resistance 
(IR) and metabolic syndrome have also been linked to 
liver disease3. 

Previous studies have clearly demonstrated that hep-
atitis C infection is associated with HS. Moreover the 
relationship between HS and hepatitis C genotype 3 
is well established4. The prevalence of  HS in patients 
with chronic hepatitis C(CHC) ranges from 35%-81%5. 
Host metabolic factors and the direct cytopathic effect 
of  hepatitis C virus(HCV) have been shown to be sig-
nificant risk factors for HS6, although the association 
between HBV and HS remains unclear. Numerous large 
series have failed to demonstrate that there is an asso-
ciation between HS and CHB7,8 whereas some studies 
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have shown that HS in CHB patients  is associated with 
the co-presence of  metabolic syndrome9-11.
This study aimed to investigate the histological preva-
lence of  HS in CHB patients undergoing liver biopsy, 
and to investigate the association of  clinical data, IR, 
severity of  liver fibrosis, and necroinflammation with 
the degree of  occurence. We also examined the factors 
associated with HS and their interaction with viral fac-
tors in CHB patients.
 
Materials and methods
The study included 88 patients with CHB that un-
derwent liver biopsy for diagnostic purposes during a 
2-year period. The HS group included 28 patients and 
the non-HS group included 60 patients. In all cases the 
diagnosis of  CHB was based on the presence of  serum 
HBsAg , elevated liver transaminase for >6 months, 
and/or HBV DNA more than 10000 copies/ml. Pa-
tients taking hepatotoxic drugs that could potentially 
cause steatosis, those that consumed  alcohol regularly, 
those diagnosed with diabetes and cirrhosis, patients 
with anti-HCV, anti-HIV or anti-HDV-antibody posi-
tivity, and those diagnosed with an autoimmune disease 
or other known metabolic liver disease were excluded 
from the study..

Liver biopsy was performed on each patient. Biopsy 
specimens were evaluated by an experienced hepato-
pathologist,blinded to the patient’s clinical data. Biopsy 
specimens were considered adequate if  they  were 1,5 
cm long and/or contained at least 4 to 5 portal tracts. 
Determination of  the histological activity index (HAI) 
and staging of  the biopsy specimens were performed 
according to Knodell’s classification12: HAI was scored 
as portal inflammation (0-4), lobular degeneration (0-4), 
or periportal necrosis (0-10). Grading ranged between 
0-3 points (minimal), 4-8 points (mild), 9-12 points 
(moderate) and 13-18 points (severe). Fibrosis was 
staged separately on a scale of: 0-6, corresponding to 
no fibrosis (0), mild (1-2), moderate (3-4), and severe or 
cirrhosis (5-6). HS was graded according to the Brunt 
classification as13: 0 (no hepatocytes involved with mac-
rovesicular steatosis), 1 (0-33% involved hepatocytes), 
2 (33-66% involved), and 3 (>66% involved hepato-
cytes). In steatosis classification, less than 5% was con-

sidered normal, and ≥5% was considered as steatosis. 
The height and weight of  all patients were measured 
and the BMI was calculated. Based on the BMI, 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). IR was diagnosed based on the 
homeostasis model assessment (HOMA-IR) method, 
using the following equation: IR (HOMA) = (fasting 
insulin (µU/ml) × fasting glucose (mmol/L))/22.514. 
Laboratory data of  all patients, including liver func-
tion tests, fasting glucose, cholesterol, triglyceride, iron, 
iron binding capacity, ferritin, alpha fetoprotein (AFP), 
insulin, C-peptide, and IGF-1 levels, were also deter-
mined at the time of  liver biopsy.In each patient HBsAg 
and HBeAg were measured using the  macro ELISA 
method, anti-HDV and anti-HIV were measured with 
a micro ELISA method. TaqMan real-time polymer-
ase chain reaction assay was used to measure the HBV 
DNA level.

Statistical analysis
Statistical analysis was performed using SPSS 15.0 for 
Windows. Demographic, biochemical, virological and 
histological parameters were compared between the 
2 groups.. Descriptive data are expressed as median 
(range) or mean (standard deviation). Comparison of  
parametric data between the 2 groups was performed 
using  Student’s t-test. Correlation studies were per-
formed using Pearson’s correlation coefficient. Cate-
gorical variables were compared using the chi-squared 
test. A two-tailed P value < 0.05 was considered statis-
tically significant.

Results
The 88 CHB included in the study were divided into 
the HS group(n=28) and non-HS group (n=60) ac-
cording to  liver biopsy findings (Table 1). Among the 
28 patients in the HS group, 15 (17%) had grade 1, 6 
(7%) grade 2, 7(8%9) grade 3, based on the Brunt clas-
sification. In all, 61 of  the patients were male and 27 
were female and mean age was 31±1.1 years. Among 
the patients, 4 (14%) of  the females and 24 (39%) of  
the males had HS. Male gender was associated with an 
increased risk for HS; the difference between genders 
was significant (p = 0.02).
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Table 1. Demographical, laboratory, metabolic and  virological  features 
of 88 patients univariate analysis with chronic hepatitis B 

 
Variable 
n 60 28   
Mean age(year) 29.2±10.1 36.8±11.0 0.002 
Gender 
(Male/Female) 

37 (61.7)/23 (38.3) 24 (85.7%)/4 (14.3%) 0.02 

BMI       
<25 43 (71.7) 9 (32.1) 0.001 
25-29.9 15 (25.0) 14 (50.0)   
≥30 2 (3.3) 5 (17.9)   

Virological status       
Viral load 3200 copy/ml (0-7x108) 15000 copy/ml (01.1x108) 0.95 

HBeAg(+) 19 (31.7) 9 (32.1) 0.96 
Treatment(+) 14 (23.3) 3 (10.7) 0.16 
ALT 70.5 (15-542) 56 (17-320) 0.74 
AST 43.5 (15-266) 37 (19-150) 0.59 
GGT 28.5 (10-190) 29 (17-499) 0.77 
ALP 77 (33-354) 84 (35-130) 0.77 
Cholesterol 149.1±29.2 168.1±36.8 0.01 
Triglyceride 88 (13-394) 107.5 (43-462) 0.08 
Glucose 86±15.2 97±29.4 0.07 
Insulin 5.9 (1.2-49) 7.9 (1.2-802) 0.004 
C-peptide 2.06 (0.6-11.7) 2.18 (0.2-6.2) 0.63 
IGF-1 125 (31-431) 122 (45-262) 0.53 
HOMA-IR 1.16 (0.25-5.6) 1.8 (0.14-5.37) 0.004 

 

Mean age, BMI, cholesterol, and average HOMA-IR 
levels in the HS group were significantly higher than 
those in the non- HS group. In all, 28 patients were 
HBeAg (+), of  which 9 (33%) patients had HS. 60 pa-
tients were HBeAg (-) and 28 were  HBeAg (+). In to-
tal, 19 (32%) of  the HBeAg (-) patients and 9(33%) of  
the HBeAg (+) patients had HS. Hepatitis serologies 
were not different between the HS and non-HS groups 
(P>0.05). 

Necroinflammatory activity and fibrosis staging were 
not associated with HS. Among all the patients,  17 
received treatment for CHB, of  which 3 had HS, and. 
71 patients were untreated, of  which 25 had HS. The 
difference in HS occurrence between the treated and 
untreated was not significant. Logistic regression anal-
ysis utilizing age, sex, BMI, cholesterol and HOMA-IR 
as variables revealed that only HOMA-IR (OR=1.66, 
95% CI: 1.0-2.7) was significantly and independently 
predictive of  hepatic steatosis in patients with Chronic 
hepatitis B (Table 2).

Table 2. Multivariate logistic regression analysis for hepatic steatosis in patients with 
Chronic hepatitis B  
 
  OR 95%Cl P 
Age 1.04 0.99-1.1 0.09 
Sex 2.48 0.63-9.75 0.19 
BMI 1.12 0.96-1.3 0.14 
Cholesterol 1.02 0.99-1.04 0.062 
HOMA-IR 1.66 1.0-2.7 0.041 
 

African Health Sciences Vol 15 Issue 3, September 2015                       716



Discussion
In the present study, it was found that presence of  ste-
atosis in CHB patients does not cause a difference re-
garding histopathological findings and HBeAg status is 
not important in the presence of  steatosis. Insulin re-
sistance, which is known to be an important factor for 
steatosis, was identified as the only independent predic-
tor of  hepatic steatosis in CHB patients in this study. 
In recent years, IR has increased in importance and has 
been linked to chronic liver diseases. IR is associated 
with complications similar to those associated with 
chronic HBV and HCV infection, including cirrhosis 
and hepatocellular carcinoma15. In addition, IR is pre-
dictive of  a poor response to antiviral therapy targeting 
HCV16. HCV infection has been associated with the de-
velopment of  IR. Fasting insulin and the HOMA-IR 
score are high in HCV-infected patients17. In HCV 
genotype 3-related HS patients, the, HCV replication 
level has a direct role in the pathogenesis of  HS. On 
the other hand, the association between HBV and HS 
is unclear. Our literature review revealed only a small 
number of  studies on the prevalence of  HS in patients 
with CHB8-11. Wang et al.18 reported that HBV infection 
is not associated with the development of  HS. Other 
studies have indicated  that accumulation of  lipids via 
activated SREBP-1and PPAR   19 is the cause of  HS . 

This aimed to investigate the histological prevalence of  
HS in CHB patients undergoing liver biopsy, and to in-
vestigate the association of  clinical data, IR, degree of  
liver fibrosis, and necroinflammation with the degree 
of  occurrence. We also examined the factors associ-
ated with HS and their interactions with viral factors 
in CHB patients.. One study reported that HS was ob-
served in 27% of  CHB patients20. In the present study 
age , gender, BMI, serum cholesterol, HOMA-IR and 
hypertension were strongly associated with HS. Inter-
estingly HS was more common in male patients. More-
over, viral load and the severity of  HS were not corre-
lated. Furthermore, HS was not correlated with HBeAg 
positivity. Unfortunately, genotyping of  HBV could not 
be conducted in the present study for various reasons. 
Another interesting finding was that triglyceride levels 
were not associated with HS. 

A relationship was observed in the present study be-
tween liver damage and HS in CHB patients. This find-
ing is in agreement with previously reported literature 
21. Moreover , the severity of  HS was not associated 
with the severity of  fibrosis, which is in agreement with 

ɣ 

earlier reports9,22. The primary determinant of  HS in 
the present study was HOMA-IR. HS and non-HS pa-
tients did not have significant differences in the treat-
ments that were provided. Recently Machado et al. and 
Lesmana et al. reported their results on hepatosteatosis 
in CHB. Similar to our study, Machado found that hepa-
tosteatosis was linked to metabolic alterations and was 
lower in rate when compared to hepatitis C patients23. 
Lesmana on the other hand specifically found a correla-
tion with central obesity24. 
The limitations of  the present study are the small num-
ber of  patients and use of  univariate for most analysis. 

Conclusion  
HS was observed in 33% of  cases of  HBV-related 
chronic liver disease. In patients infected with HBV, HS 
was primarly associated with metabolic factors, such as 
obesity, IR, and dyslipidemia rather than viral factors. 
Additional large-scale studies are needed to further 
evaluate the effect of  HS on the outcome of  antiviral 
therapy in CHB patients.

References
1. Lavanchy D. Hepatitis B virus epidemiology, disease 
burden, treatment, and current and emerging preven-
tion and control measures. J Viral Hepat 2004;11(2):97-
107.
2. Schiff  E, Sorell M, Maddrey W. Disease of  the Liver. 
6th ed. Philadelphia: Lippincott-Williams and Wilkins; 
1999.
3. Williams CD, Stengel J, Asike MI, Torres DM, Shaw 
J, Contreras M, et al. Prevalence of  nonalcoholic fat-
ty liver disease and nonalcoholic steatohepatitis among 
a largely middle-aged population utilizing ultrasound 
and liver biopsy: a prospective study. Gastroenterology 
2011;140(1):124-31.
4. Hui JM, Kench JG, Chitturi S, Sud A, Farrell GC, 
Byth K, et al. Long-term outcomes of  cirrhosis in non-
alcoholic steatohepatitis compared with hepatitis C. 
Hepatology 2003;38(2):420-7.
5. Lonardo A, Loria P, Adinolfi LE, Carulli N, Ruggiero 
G. Hepatitis C and steatosis: a reappraisal. J Viral Hepat 
2006;13(2):73-80.
6. Yoon EJ, Hu KQ. Hepatitis C virus (HCV) infection 
and hepatic steatosis. Int J Med Sci 2006;3(2):53-6.
7. Wong VW, Wong GL, Yu J, Choi PC, Chan AW, Chan 
HY, et al. Interaction of  adipokines and hepatitis B vi-
rus on histological liver injury in the Chinese. Am J Gas-
troenterol 2010;105(1):132-8.

African Health Sciences Vol 15 Issue 3, September 2015717



8. Peng D, Han Y, Ding H, Wei L. Hepatic steatosis in 
chronic hepatitis B patients is associated with metabol-
ic factors more than viral factors. J Gastroenterol Hepatol 
2008;23(7 Pt 1):1082-8.
9. Altlparmak E, Koklu S, Yalinkilic M, Yuksel O, 
Cicek B, Kayacetin E, et al. Viral and host causes of  
fatty liver in chronic hepatitis B. World J Gastroenterol 
2005;11(20):3056-9.
10. Thomopoulos KC, Arvaniti V, Tsamantas AC, Dim-
itropoulou D, Gogos CA, Siagris D, et al. Prevalence 
of  liver steatosis in patients with chronic hepatitis B: 
a study of  associated factors and of  relationship with 
fibrosis. Eur J Gastroenterol Hepatol 2006;18(3):233-7.
11. Bondini S, Kallman J, Wheeler A, Prakash S, 
Gramlich T, Jondle DM, et al. Impact of  non-alco-
holic fatty liver disease on chronic hepatitis B. Liver Int 
2007;27(5):607-11.
12. Knodell RG, Ishak KG, Black WC, Chen TS, Craig 
R, Kaplowitz N, et al. Formulation and application of  a 
numerical scoring system for assessing histological ac-
tivity in asymptomatic chronic active hepatitis. Hepatol-
ogy 1981;1(5):431-5.
13. Brunt EM, Janney CG, Di Bisceglie AM, Neu-
schwander-Tetri BA, Bacon BR. Nonalcoholic steato-
hepatitis: a proposal for grading and staging the histo-
logical lesions. Am J Gastroenterol 1999;94(9):2467-74.
14. Matthews DR, Hosker JP, Rudenski AS, Naylor BA, 
Treacher DF, Turner RC. Homeostasis model assess-
ment: insulin resistance and beta-cell function from 
fasting plasma glucose and insulin concentrations in 
man. Diabetologia 1985;28(7):412-9.
15. Hickman IJ, Macdonald GA. Impact of  diabetes on 
the severity of  liver disease. Am J Med 2007;120(10):829-
34.
16. Moucari R, Asselah T, Cazals-Hatem D, Voitot H, 
Boyer N, Ripault MP, et al. Insulin resistance in chron-

ic hepatitis C: association with genotypes 1 and 4, se-
rum HCV RNA level, and liver fibrosis. Gastroenterology 
2008;134(2):416-23.
17. Kawaguchi T, Yoshida T, Harada M, Hisamoto T, 
Nagao Y, Ide T, et al. Hepatitis C virus down-regulates 
insulin receptor substrates 1 and 2 through up-regula-
tion of  suppressor of  cytokine signaling 3. Am J Pathol 
2004;165(5):1499-508.
18. Wang CC, Hsu CS, Liu CJ, Kao JH, Chen DS. Asso-
ciation of  chronic hepatitis B virus infection with insu-
lin resistance and hepatic steatosis. J Gastroenterol Hepatol 
2008;23(5):779-82.
19. Kim KH, Shin HJ, Kim K, Choi HM, Rhee SH, 
Moon HB, et al. Hepatitis B virus X protein induces he-
patic steatosis via transcriptional activation of  SREBP1 
and PPARgamma. Gastroenterology 2007;132(5):1955-67.
20. Czaja AJ, Carpenter HA. Sensitivity, specificity, and 
predictability of  biopsy interpretations in chronic hepa-
titis. Gastroenterology 1993;105(6):1824-32.
21. Cindoruk M, Karakan T, Unal S. Hepatic steatosis 
has no impact on the outcome of  treatment in patients 
with chronic hepatitis B infection. J Clin Gastroenterol 
2007;41(5):513-7.
22. Tsochatzis E, Papatheodoridis GV, Manesis EK, 
Chrysanthos N, Kafiri G, Archimandritis AJ. Hepatic 
steatosis in chronic hepatitis B develops due to host met-
abolic factors: a comparative approach with genotype 1 
chronic hepatitis C. Dig Liver Dis 2007;39(10):936-42.
23. Machado MV, Oliveire AG, Cortez-Pinto H. Hepat-
ic steatosis B virus infected patients: meta-analysis of  
risk factors and comparison with hepatitis C infected 
patients. J Gastroenterol Hepatol. 2011; 26:1361-1367 Pu-
bMed .
24. Lesmana LA, Lesmana CR, Pakasi LS, Krisnuhoni 
E. Prevalence of  hepatic steatosis in chronic hepatitis 
B patients and its association with disease severity. Acta 
Med Indones. 2012;44: 35-39 PubMed .

African Health Sciences Vol 15 Issue 3, September 2015                       718


