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Abstract
AIM: To study the relationship between hepatitis B 
virus (HBV) DNA levels and liver histology in patients 
with chronic hepatitis B (CHB) and to determine the 
prevalence and characteristics of hepatitis B e antigen 
(HBeAg) negative patients. 

METHODS: A total of 213 patients with CHB were 
studied, and serum HBV DNA levels were measured by 
the COBAS Amplicor HBV Monitor test. All patients were 
divided into two groups according to the HBeAg status. 
The correlation between serum HBV DNA levels and liver 
damage (liver histology and biochemistry) was explored.

RESULTS: Of the 213 patients with serum HBV DNA 
levels higher than 105 copies/mL, 178 (83.6%) were 
HBeAg positive, 35 (16.4%) were HBeAg negative. The 
serum HBV DNA levels were not correlated to the age, 
history of CHB, histological grade and stage of liver 
disease in either HBeAg negative or HBeAg positive 
patients. There was no correlation between serum 
levels of HBV DNA and alanine aminotransferanse (ALT), 
aspartate aminotrans-ferase (AST) in HBeAg positive 
patients. In HBeAg negative patients, there was no 
correlation between serum levels of HBV DNA and AST, 
while serum DNA levels correlated with ALT (r  = 0.351, P  
= 0.042). The grade (G) of liver disease correlated with 
ALT and AST (P  < 0.05, r = 0.205, 0.327 respectively) 
in HBeAg positive patients. In HBeAg negative patients, 
correlations were shown between ALT, AST and the G 
(P < 0.01, and r = 0.862, 0.802 respectively). HBeAg 
negative patients were older (35 ± 9 years vs  30 ± 
9 years, P  < 0.05 ) and had a longer history of HBV 
infection (8 ± 4 years vs  6 ± 4 years, P  < 0.05) and a 
lower HBV DNA level than HBeAg positive patients (8.4
± 1.7 Log HBV DNA vs  9.8 ± 1.3 Log HBV DNA, P  < 
0.001). There were no significant differences in sex ratio, 
ALT and AST levels and liver histology between the two 
groups.

CONCLUSION: Serum HBV DNA level is not correlated 
to histological grade or stage of liver disease in CHB 
patients with HBV DNA more than 105 copies/mL. 
Compared to HBeAg positive patients, HBeAg negative 
patients are older and have a lower HBV DNA level and 
a longer HBV infection history. There is no significant 
difference in sex ratio, ALT and AST levels and liver 
histology between the two groups.
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INTRODUCTION
Hepatitis B virus (HBV) infection is a significant problem 
in the world. It is estimated that over 350 million persons 
have chronic hepatitis B (CHB) and more than one million 
individuals die of  HBV-related chronic liver disease 
annually[1]. China is a high endemic area of  HBV infection, 
where the prevalence of  CHB is 9.09%[2]. Chronic HBV 
infection still represents a serious health problem in China.

Availability of  sensitive HBV DNA assays, knowledge 
of  the HBV genome organization and replication cycle, 
and understanding of  the host immune response to 
HBV infection have changed our concept of  the natural 
history of  chronic HBV infection[3]. Most patients who 
were previously considered to have non-replicative 
infection have detectable serum HBV DNA and HBV 
replication persists throughout the course of  chronic HBV 
infection. In addition, chronic hepatitis is characterized by 
negative hepatitis B e antigen (HBeAg), detectable HBV 
DNA, elevated aminotransferase, and continuous necro-
inflammation[4].

Serum HBV DNA level is used as a criterion for 
antiviral treatment in patients with CHB. Nevertheless, 
the relationship between serum HBV DNA level and liver 
histology remains controversial. The primary aim of  this 
study was to investigate whether serum HBV DNA level 
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is related with liver histology. The results of  our study 
demonstrate that serum HBV DNA level has a relatively 
high sensitivity and a wide detection range[5].

MATERIALS AND METHODS
This was a retrospective study testing stored sera 
from Chinese patients in Hepatic Depar tment of  
People’s Hospital, Peking University. According to the 
recommendations of  American Association for the Study 
of  Liver Disease for monitoring patients chronically 
infected with HBV, liver biopsy was performed in HBeAg 
positive patients with elevated ALT levels and HBV DNA 
greater than 105 copies/mL[6]. Liver biopsy was performed 
in 213 patients with HBV DNA greater than 105 copies/mL 
to evaluate liver damage from September 2001 to July 
2005. All patients gave their written consent before liver 
biopsy. None of  them received interferon or antiviral 
therapy before liver biopsy. 

All patients had positive HBsAg for more than 6 mon. 
Patients co-infected with hepatitis C virus and hepatitis D 
virus accompanying autoimmune hepatitis, primary biliary 
cirrhosis, alcoholic hepatitis, drug hepatitis and Wilson’s 
disease were excluded. 

Serological HBV DNA assay
All the sera were collected one week before liver biopsies 
and frozen at -20℃ till HBV DNA testing. ALT and 
AST were detected by the Hitachi 7600 Series automatic 
biochemical analyzer (Hitachi, Tokyo, Japan). HBsAg, 
HBeAg, anti-HBe, anti-hepatitis C virus (third generation 
assay) and anti-hepatitis D virus were tested with enzyme-
linked immunosorbent assay kits (Abbott Laboratories, 
Abbott Park, IL, USA). 

Quant i f icat ion of  HBV DNA was perfor med 
according to the manufacturer’s instructions by the Cobas 
Amplicor HBV Monitor test (Roche Diagnostic Systems, 
Branchburg, NJ, USA). The detection of  HBV DNA 
ranged 300-106 copies/mL. To extend this range, samples 
with high HBV DNA levels were retested after dilution.

Liver histology assessment 
Sections of  the liver biopsy specimens were stained 
with hematoxylin-eosin and Masson, and assessed by a 
pathologist unaware of  the clinical and virological results. 
The evaluation of  liver pathology followed the modified 
criteria for grading and staging of  chronic hepatitis. The 
degree of  necro-inflammation was classified into G0-4 and 
fibrosis was staged as S0-4[7]. 

Statistical analysis
Statistical analyses were carried out with the Statistical 
Program for Social Sciences. Categorical data were tested 
by Chi-square test. Student t test was used for comparison 
of  parametric quantitative data and the Mann-Whitney or 
Kruskal-Wallis test for similar comparison of  nonparametric 
data. Relations between two quantitative variables were 
performed by Spearman’s correlation analysis. Two tailed 
P value of  less than 0.05 was considered statistically 
significant. Results are presented as mean ± SD. 

RESULTS
Characteristics of the patients 
A total of  173 males and 40 females were enrolled in the 
study. Their mean age was 31 ± 9 years, ranging from 16 
to 65 years. All patients had elevated ALT levels and the 
median level was 131 U/L (range 48-411 U/L). Serum 
HBV DNA levels were higher more than 105 copies/mL. 
The median Log HBV DNA level was 9.66 copies/mL 
(range = 6.0-14.7) in 10 patients. According to the criteria 
for chronic hepatitis, the median (range) grading and 
staging scores were 2 (0-4) and 2 (0-4), respectively. Of  the 
213 patients, 178 (83.6%) were HBeAg positive, 35 (16.4%) 
were HBeAg negative. 

Correlation of serum HBV DNA level to demographic data, 
liver histology and laboratory findings
HBV DNA level correlated with the age, history of  CHB 
in either HBeAg negative or HBeAg positive patients. 
In both HBeAg negative and HBeAg positive patients 
with CHB, HBV DNA was not related to histological 
grade and stage of  liver disease (Table 1). There was no 
correlation between the levels of  HBV DNA, ALT and 
AST in HBeAg positive patients (P = 0.811 and 0.603, 
respectively). In HBeAg negative patients, there was no 
correlation between the levels of  HBV DNA and AST (P 
= 0.054), while serum HBV DNA level was correlated to 
ALT (P < 0.05 = 0.042), and the correlation coefficient 
was 0.351 (Table 1).

Patients were divided into four groups (HBV DNA 
level ≤ 107 copies/mL, ≤ 109 copies/mL, ≤ 1011 copies/
mL, ≤ 1013 copies/mL). In terms of  histological grade 
and stage, patients with their HBV DNA level ≤ 1013 

copies/mL did not differ from those with their BV DNA 
level ≤ 107 copies/mL (Table 2).

Relationship between liver histology, ALT and AST
There was a correlation between the grade and stage of  
liver disease and ALT, AST (P < 0.01, r = 0.744 and 0.741 
respectively) in HBeAg positive patients. However, there 
was no correlation between ALT, AST and the stage of  
liver disease in HBeAg negative patients. The correlation 
between the grade of  liver disease and ALT, AST was higher 
than that between the stage of  liver disease and ALT, AST 
in either HBeAg positive or HBeAg negative patients.

Comparison HBeAg negative with HBeAg positive patients
HBeAg negative patients were older and had a longer 

Table 1  HBeAg negative correlation coefficient and HBeAg 
positive correlation coefficient

Patients 
characteristic

HBeAg 
correlation
coefficient

Negative
P

HBeAg
correlation
coefficient

Positive 
P

Age (yr) -0.194 0.271   0.016 0.828
History (yr) -0.295 0.090 -0.072 0.342
Serum ALT   0.351 0.042   0.018 0.811
Serum AST   0.334 0.054   0.039 0.603
Histological grade   0.265 0.130 -0.035 0.641
Histological stage -0.108 0.544   0.139 0.064
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history of  HBV infection and a lower HBV DNA level 
than HBeAg positive patients (P < 0.05). There was no 
significant difference in sex ratio, ALT and AST levels and 
liver histology between the two groups. The clinical and 
laboratory data of  213 patients are shown in Table 3. 

DISCUSSION
All participants had elevated HBV DNA level greater than 
105 copies/mL detected by a highly sensitive PCR assay 
with the detection limit of  300 copies/mL for serum HBV 
DNA level, which suggested that HBV replication was still 
active in both HBeAg positive and negative CHB patients. 
It was reported that HBV replication persists throughout 
the whole course of  chronic HBV infection[3]. Moreover, 
elevated HBV DNA level is a strong risk factor for 
hepatocellular carcinoma independent of  HBeAg, serum 
ALT level, and liver cirrhosis[8]. 

In our study, HBV DNA level was not correlated with 
liver histology between HBeAg positive and negative 
patients with CHB. However, whether HBV DNA level is 
correlated with liver histology in HBeAg negative patients 
remains controversial because different methods and assays 
were used in different studies[9-12] and HBeAg negative 
patients had different HBV DNA levels. Furthermore, 
in our study, no different histological scores were found 
with respect to HBV DNA levels, whatever the status of  
hepatitis B e antigen was, suggesting that no correlation 
exists between HBV DNA levels and liver histology in 
either HBeAg positive or negative patients with HBV 
DNA levels more than 105 copies/mL. 

We did not find the correlation between HBV DNA 
levels and ALT, AST in HBeAg positive patients. In 
HBeAg negative patients, serum HBV DNA level was 
not correlated with AST, but with ALT. However, the 
correlation coefficient was not high. Our results show 
that HBV DNA level could not reflect liver damage, as 
far as CHB patients with HBV DNA higher than 105 
copies/mL were concerned. It is known that HBV itself  is 
not directly cytopathic and host immune response plays a 
pivotal role in HBV-related liver diseases[3]. Application of  
sophisticated immunological techniques has demonstrated 
that patients with chronic HBV infection have impaired 
immune response to HBV[13], which may explain why HBV 
DNA level is not an indicator for liver damage.

In the present study, 16.4% patients fulfilled the 
definition of  HBeAg negative chronic hepatitis B. It 
was reported that the prevalence of  CHB is lower than 
33.9% and 35.9% in Chinese individuals[12,14], which is, 
however, consistent with the prevalence in Hong Kong 
population[11]. The difference may be due to the following 
factors. First, patients in our study were younger than those 
in the study of  Li et al[14]. As we know, sero-conversion 
from HBeAg to anti-HBe occurs in 4%-10% of  patients 
during the immune clearance stage. After 5 to 10 years of  
follow-up, 50% and 70% of  HBeAg positive persons still 
undergo HBeAg sero-conversion[6]. Second. All patients 
never received anti-HBV therapies such as interferon 
or nucleoside analogue treatment. Since all patients had 
elevated ALT, our sample was biased to patients with 
active chronic hepatitis B. In addition, geographical 
variation in HBV genotypes in study population would 
influence the prevalence of  CHB. Finally, ALT levels 
would fluctuate and HBeAg status of  HBV would change 
as CHB progresses in some HBeAg negative patients. The 
prevalence of  CHB increases in HBeAg negative persons 
and decreases in HBeAg positive persons, which may be 
due to the awareness of  HBeAg negative CHB, decrease in 
new HBV infection, and aging of  existing carries[3]. 

In our study, HBeAg negative patients were older and 
had a longer HBV infection history than HBeAg positive 
patients, which is consistent with other studies[9-11]. HBV 
infection usually occurs at birth or during early childhood 
in Asia. The longer the HBV infection is, the more 
spontaneous the immune clearance occurs, thus leading to 
HBeAg sero-conversion and HBV replication inhibition. 
At the same time, immune pressure may also cause pre-
core or basic core promoter mutations, which may explain 
why HBeAg negative patients are older and have a longer 
HBV history than HBeAg positive ones[11,15]. In our study, 
although HBeAg positive patients had a higher HBV DNA 
level, HBV DNA level was as high as 1012 copies/mL in 
HBeAg negative patients, indicating that there is still active 
HBV replication in HBeAg negative patients. Additionally, 
there were no significant differences in sex ratio, ALT and 
AST levels and liver histology between HBeAg positive 
and negative patients, showing that HBeAg negative 
hepatitis may be at a late phase in the natural history of  
chronic HBV infection, rather than a result of  de novo 
infection with a mutated variant[16].

So far liver histology is still considered to be the gold 
standard for assessing chronic hepatitis. In this study, 
higher serum ALT and AST levels were not associated 

Table 3  Comparison of demographic, clinical and virological data 
between HBeAg negative and positive patients  mean ± SD

HBeAg-positive
patients

HBeAg-negative
patients

P

Male: Female 136:31   37:9 0.245
Age   30 ± 9   35 ± 9 0.011
History     6 ± 4     8 ± 4 0.036
ALT (U/L) 151 ± 82 162 ± 94 0.501
AST (U/L)   98 ± 65 113 ± 103 0.418
Log 10 HBV DNA  9.8 ± 1.3  8.4 ± 1.7 0.000

Table 2  Histological scores of CHB patients with respect to 
different HBV DNA levels

≤ 107 

copies/mL 
(n = 14)

HBV DNA
107 copies/mL 
< HBV DNA
level ≤ 109

copies/mL 
(n = 31) 

Levels 109

copies/mL
< HBV DNA
level ≤ 1011

copies/mL 
(n = 145)

1011 

copies/mL
< HBV DNA
leve ≤ 1013

copies/mL 
(n = 23)

P

Grades
Median
score (range)

2 (1-3) 2 (1-3) 2 (0-4) 2 (1-3) 0.995

Stages
Median 
score (range)

2 (0-4) 2 (0-4) 2 (0-4) 2 (0-4) 0.187
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with liver histological grades, and the correlation between 
liver histological grade and ALT, AST was higher than that 
between the stage of  liver disease and ALT, AST in both 
HBeAg positive and negative patients, suggesting that ALT 
and AST levels could reflect the inflammatory activity in 
the liver of  patients with CHB. 

In conclusion, HBV DNA level is not correlated with 
liver histology in CHB patients. HBeAg negative patients 
have different clinical features. Considering the fluctuation 
of  serum HBV DNA in CHB patients, a longer and closer 
monitor is needed for patients with CHB infection.

REFERENCES
1 Wright TL. Introduction to chronic hepatitis B infection. Am J 

Gastroenterol 2006; 101 Suppl 1: S1-S6
2 Liang XF, Chen YS, Wang XJ, He X, Chen LJ, Wang J, Lin CY, 

Bai HQ, Yan J, Cui G, Yu JJ. A study on the sero-epidemiology 
of hepatitis B in Chinese population aged over 3-years old.
Zhonghua Liuxingbingxue Zazhi 2005; 26: 655-658

3 Yim HJ, Lok AS. Natural history of chronic hepatitis B virus 
infection: what we knew in 1981 and what we know in 2005. 
Hepatology 2006; 43: S173-S181

4 Hadziyannis SJ, Vassilopoulos D. Hepatitis B e antigen-
negative chronic hepatitis B. Hepatology 2001; 34: 617-624

5 Lopez VA, Bourne EJ, Lutz MW, Condreay LD. Assessment 
of the COBAS Amplicor HBV Monitor Test for quantitation of 
serum hepatitis B virus DNA levels. J Clin Microbiol 2002; 40: 
1972-1976

6 Lok AS, Heathcote EJ, Hoofnagle JH. Management of hepatitis 
B: 2000--summary of a workshop. Gastroenterology 2001; 120: 
1828-1853

7 Chinese Medical Association. Infectious and Parasitic 
Disease, and Hepatology Branches. Prevention and treatment 

of viral hepatitis. Chin J Hepatol 2000; 8: 324-329 
8 Chen CJ, Yang HI, Su J, Jen CL, You SL, Lu SN, Huang GT, 

Iloeje UH. Risk of hepatocellular carcinoma across a biological 
gradient of serum hepatitis B virus DNA level. JAMA 2006; 
295: 65-73

9 Manesis EK, Papatheodoridis GV, Sevastianos V, Cholongitas 
E, Papaioannou C, Hadziyannis SJ. Significance of hepatitis B 
viremia levels determined by a quantitative polymerase chain 
reaction assay in patients with hepatitis B e antigen-negative 
chronic hepatitis B virus infection. Am J Gastroenterol 2003; 98: 
2261-2267

10 Yuen MF, Ng IO, Fan ST, Yuan HJ, Wong DK, Yuen JC, Sum 
SS, Chan AO, Lai CL. Significance of HBV DNA levels in 
liver histology of HBeAg and Anti-HBe positive patients with 
chronic hepatitis B. Am J Gastroenterol 2004; 99: 2032-2037

11 Chan HL, Tsang SW, Liew CT, Tse CH, Wong ML, Ching JY, 
Leung NW, Tam JS, Sung JJ. Viral genotype and hepatitis B 
virus DNA levels are correlated with histological liver damage 
in HBeAg-negative chronic hepatitis B virus infection. Am J 
Gastroenterol 2002; 97: 406-412

12 Peng J, Luo K, Zhu Y, Guo Y, Zhang L, Hou J. Clinical and 
histological characteristics of chronic hepatitis B with negative 
hepatitis B e-antigen. Chin Med J (Engl) 2003; 116: 1312-1317

13 Stoop JN, van der Molen RG, Baan CC, van der Laan LJ, 
Kuipers EJ, Kusters JG, Janssen HL. Regulatory T cells 
contribute to the impaired immune response in patients 
with chronic hepatitis B virus infection. Hepatology 2005; 41: 
771-778

14 Li JQ, Zhuang H, Du H, Wang XH, Duan XZ. Hepatitis B 
virus genotypes and alanine aminotransferase levels in HBeAg 
negative patients with chronic hepatitis B and liver cirrhosis. 
Zhonghua Ganzangbing Zazhi 2005; 13: 491-493

15 Chan HL , Leung NW, Hussain M, Wong ML, Lok AS. 
Hepatitis B e antigen-negative chronic hepatitis B in Hong 
Kong. Hepatology 2000; 31: 763-768

16 Fattovich G. Natural history and prognosis of hepatitis B. 
Semin Liver Dis 2003; 23: 47-58

S- Editor  Liu Y    L- Editor  Wang XL    E- Editor  Chen GJ 

www.wjgnet.com

Shao J et al . HBV DNA level and liver histology in CHB patients                                                                          2107


