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Original Article
Hepatic Histologic Changes in Patients with Chronic Hepatitis B Virus Infection
with High DNA Level and Normal or Minimally Elevated Alanine
Aminotransferase
Abstract:

ASM Salimullah1, ASMA Raihan2, MMSU Islam3, MA Rahman4, DS Ahmed5,
MR Bhuiyan6, MR Khan7, M Sharmin8, M Rahman9

Hepatitis B Virus (HBV) infection can causes spectrum of diseases ranging from clinically asymptomatic state to the
development of cirrhosis and hepatocellular carcinoma (HCC). There is ongoing debate in the management of
asymptomatic patients with chronic hepatitis B virus (CHBV) infection with high DNA and normal ALT level. It has
been recently shown that a significant proportion of patients with CHBV infection with high DNA and normal ALT
level have significant histological abnormality. So this study was aimed to see the histological changes in patients
with CHBV infection with high DNA and ALT level <2 times of upper limit of normal (ULN). Total 64 patients were
included in this cross sectional study. Mean age was 29 years, 55 (85.9%) patients were men. Forty patients (62.5%)
were HBeAg positive. Thirty seven (57.8%) patients had normal ALT levels and 27 patients (42.2%) had ALT levels
1-2 x ULN. Out of 64 patients 46.8% had significant histological abnormalities. Among them 31.2% had significant
fibrosis and 26.5% had significant necroinflammatory changes. Among 37 patients with normal ALT levels 35% had
significant histological abnormalities. But among 27 patients with ALT levels of 1-2 x ULN, 63% had significant
histological abnormalities. In this series significant histological abnormalities were found in 40% of HBeAg+ve cases
and 58.3% of HBeAg-ve cases. But this difference was not statistically significant. It was also found that patients
with significant histological abnormalities were significantly older and had a lower median HBV DNA level, lower
mean platelet count, lower mean prothrombin activity ratio and lower mean albumin level than patients with nonsignificant histological changes. In logistic regression analysis it was found that serum ALT levels and age at which
patients entered the study were independently associated with the risk for significant histological abnormalities.
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Introduction:
Chronic hepatitis B virus (CHBV) infection can cause a
spectrum of diseases ranging from clinically
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asymptomatic state to the development of cirrhosis and
hepatocellular carcinoma. Four phase of CHBV
infection have been defined. In immune-tolerant phase,
patients are asymptomatic, hepatitis e antigen (HBeAg)
is positive, serum HBV DNA levels are high, serum
alanine aminotransferase (ALT) levels are normal or
minimally elevated, and there is possibly minimal
histological activity.
An area of ongoing debate in the management of
hepatitis B is the management of asymptomatic patients
with CHBV infection who are HBeAg positive with
normal ALT level, i.e. who are immune-tolerant. The
American Association for the Study of Liver Diseases
(AASLD) guidelines recommend monitoring of such
patients without treatment if ALT levels are less than
two times the upper limit of normal1. The US algorithm
recommends an individualized approach for liver
biopsy to CHBV infected patients in the
immunotolerant phase and consideration of treatment if
significant disease is present2.
Asian Pacific Association for the Study of the Liver
(APASL) guidelines recommend liver biopsy as an
important test in older patients with normal ALT levels
in association with high HBV DNA levels, whether
they are HBeAg positive or HBeAg negative, to
determine whether significant histological abnormality
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is present3. Many studies have shown low prevalence of
significant liver injuries in CHBV patients with normal
ALT levels4-8. A few studies have reported hepatic
injuries in a fair proportion of these patients9-11.
It has been assumed that patients in the immunetolerant phase of chronic hepatitis B, have relatively
little liver damage, a benign course, and do not require
therapy12. However, it has been recently shown that a
significant proportion of patients with immune-tolerant
phase have significant hepatic fibrosis and many have
significant necroinflammatory changes on biopsy.
Nguyen and colleagues13 described the prevalence of
significant liver disease among patients with chronic
hepatitis B from Northern California who had normal
serum ALT and >104copies/mL of HBV DNA in the
serum. Significant histopathological changes were
found in more than 40% of patients; among patients
with persistently normal liver enzymes, 31% had
significant hepatic histopathology. Older age (starting
at 35 years) was the best predictor of abnormal liver
histology.
Alam S et al14 in Bangladesh evaluated on 499 CHB
patients and revealed that 52.7% patients with HBeAg
positive and 23.1% of HBeAg negative patients with
normal ALT level had significant histological changes.
Another study in Bangladesh by Mahtab et al15 showed
that considerable number of patients (26%) of
incidentally detected CHB patients had significant
histological changes.
There is increasing evidence that a high viral load per
se, regardless of ALT levels, may be an important risk
factor for progression of end-stage liver disease, such
as cirrhosis and HCC11,12,16. Moreover, some patients
with persistently normal ALT levels have significant
hepatic pathology upon biopsy examination17. Early
detection of patients with significant histology and the
appropriate treatment can prevent the progression of
end-stage liver disease. There are, however few studies
evaluating histopathologic findings in these group of
patients specially in our country. So this study was
aimed to reveal the histological findings in chronic
hepatitis B (CHB) patients with high viral load and
normal or slightly elevated serum ALT levels, who may
be potential candidates for antiviral therapy.
Material and Methods:
This cross sectional study was conducted in
Gastroenterology department of Bangabandhu Sheikh
Mujib Medical University (BSMMU) in the period
from January, 2008 to October, 2009. Patients having
HBsAg positivity for at least 6 months, ALT less than
2x (UNL), HBV DNA levels >105copies/mL in
HBeAg+ve and >104 copies/mL in HBeAg-ve cases
were included in this study. Patients having hepatitis C
virus co-infection, liver disease because of other
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etiology, clinical, sonological and endoscopic evidence
of cirrhosis were excluded from this study. Patients
who fulfilled the inclusion criteria were enrolled for
liver biopsy and admitted in hospital. Total 64 patients
were included in this study. With all necessary measure
and aseptic precautions liver biopsy was done under
local anaesthesia after taking written informed consent.
Knodell scoring system was used to grade & stage
necroinflammatory & fibrotic changes. Significant
histopathological abnormality was defined as fibrosis
_ F2 or necroinflammation, HAI >8. All statistical
stage >
analyses were performed with commercially available
software (SPSS 11.0) and appropriate test of
significance were applied for statistical significance.
Results:
Table-I shows the characteristics of patients analyzed in
this study. Out of 64 patients 55 were men. Mean age
was 29 years (range, 14-56 years). HBeAg was positive
in 40 patients. Thirty seven patients had normal ALT
levels and 27 patients had abnormal ALT levels (1-2 x
ULN).
Table I: Clinical Characteristics of Study Population:
n=64
Characteristics

Value

Age (Years)

29±9.3 (14-56)

Male gender, n (%)

55 (85.9)

Family History*, n (%)

11 (17.2)

2

BMI (Kg/m )

21.6±3,9 (16.7-32.1)

HBeAg+ve, n (%)

40 (62.5)

ALT (IU/L)

65±25 (27-110)

Albumin (g/dl)

38±4.47 (33-49)

Platelet Count
(lac/cmm)

2.9±0.76 (1.6-4.1)

Prothrombin Activity
Ratio (%)

86.8±7.8 (74.2-100)

*Family history of liver-related complications, such as
cirrhosis and HCC.
Figure-1
summarizes
the
histopathological
characteristics of study population. Among 37 patients
with normal ALT levels, the grading of
necroinflammation (NI) showed minimal change in
19%, mild in 68% and moderate in 13% patients. The
staging of fibrosis showed F0 in 11%, F1 in 59%, F2 in
30% and overall significant histological changes were
found in 35% patients (Figure: 1 a-1, b-1, c-1). But
among 27 patients with ALT levels of 1-2 x ULN, the
grading of (NI) showed minimal in 26%, mild in 30%,
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moderate in 44%, and the staging of fibrosis showed F0
in 11%, F1 in 56%, F2 in 33% and overall significant
histological changes were found in 63% patients).
(Figure1: a-2, b-2, c-2).
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Table II: Relationship between pattern of serum ALT
changes and significant histological changes
ALT levels

Patients with significant histology

Normal ALT
levels(n = 37)
ALT levels 1-2 x
ULN (n = 27)
Total ( n=64)

13 (35%)
17 (63%)
30 (46.8%)

In Table-III, the baseline characteristics between the
HBeAg+ve and HBeAg-ve groups were compared. The
HBeAg-ve group was relatively older (mean age
31.2±9.1) and had a lower mean HBV DNA level (2.6 x
106 (copies/mL) as compared with the HBeAg+ve
group (mean age 27.8±9.2, Viral load, 7.9 x 107
copies/mL). Moderate hepatitis were found in (22.5%)
in HBeAg+ve and (33.3%) in HBeAg-ve cases.
Significant fibrosis were found in (22.5%) and (45.8%)
respectively.
Table III: Difference in baseline characteristics
between HBeAg+ve and HBeAg-ve cases:
Characteristics

Figure. 1: Histopathological features of the study
population. a-1, b-1,c-1 patients with normal ALT. a-2,
b-2, c-2 patients with elevated ALT levels of 1-2 x
ULN.
Relationship between Pattern of Serum ALT changes
and significant histological changes were described in
Table-II. Among 37 patients with normal ALT levels,
13 (35%) had significant histological changes whereas
17 (63%) of the 27 patients with ALT levels of 1-2 x
ULN had significant histological changes.

Age (years)
Male n (%)
Family history*, n
(%)
2
BMI (kg/m )
Viral load (copies/ml,
mean)
ALT (IU/L)
Albumin(g/dl)
Platelet count
(lac/cu.mm)
Prothrombin activity
ratio (%)
Moderate hepatitis n
(%)
Significant fibrosis n
(%)
Significant histology,
n (%)

HBeAg+ve
(n=40)
27.8 ± 9.2
32 (80)
6 (15)

HBeAgP-value
ve(n=24)
31.2±9.1
0.16
23 (95.8)
0.07
5 (20.8)
0.73

22.3 ± 4.4
7
7.9 x 10

20.4±2.6
6
2.6 x 10

0.06
0.05

62.1± 26
39.1 ± 4.5
3 ± .74

69.9±22.5
37.7±4.2
2.7±.77

0.21
0.20
0.14

86.1 ± 7.7

85.3±8.2

0.70

9(22.5)

8(33.3)

0.70

9(22.5)

11(45.8)

0.08

16(40)

14(58.3)

0.19

*Family history of liver-related complications, such as
cirrhosis and HCC.
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In Table-IV the baseline characteristics between the
significant and non-significant histology groups were
compared. The patients with significant histological
abnormality was significantly older and had a lower
median HBV DNA level, as compared with patients
with non-significant histological abnormality (all
P<0.001). The significant histology group had a lower
mean platelet count and lower mean prothrombin
activity ratio and lower mean albumin level than the
non-significant histology group.
Table IV: Difference in baseline characteristics
between patients with significant histological
abnormality and patients with non-significant
histology.
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Table V: Predictors of Significant Histology in CHB
Patients with High Viral Load and Normal or Slightly
Elevated Serum ALT Levels
Predictors n/N* (%) Odds ratio (95% CI) P-value
Age (years)
<0.001
<30
12/38 (31.5) 1 (reference)
30-39
10/16 (62.5) 3.6 (1.07-12.17)
>_40
8/10 (80)
8.6 (1.6-46.9)
ALT level
0.019
<0.5 x ULN 1/9 (11.1)
1 (reference)
0.5-1 x ULN 12/27 (44.4) 6.4 (0.7-58.9)
1-1.5 x ULN 9/17 (52.9) 9 (.9-88.9)
1.5-2 x ULN 8/11 (72.7) 21.3 (1.81-252.1)

Characteristics

Significant
Non-Significant P Value
Histopathology Histopathology
Group
Group

Age (years)

34.8±9.8

24±6.1

<0.001

Male n (%)

27 (90)

28 (82)

NS

Discussion:

5 (14)

NS

Chronic HBV infection is a highly heterogeneous
disease and the levels of virus replication, activity of
liver disease and host immune response can differ
considerably among patients7,18,19. The variability in the
natural history of HBV infection may be related to
differences in clinical status, age, gender, geographic
region and host immunity.

Family History, n 6 (20)
(%)
2

BMI (Kg/m )

21±2.7

Viral Load
6.9 × 10
(Copies/ml,
median)
HBeAg+ve n (%) 16 (40)

22.1±4.7
7

3.6 × 10

8

NS
<0.001

24 (70.5)

NS

HBeAg-ve n (%) 14 (58.3)

10 (41.6)

NS

ALT (IU/L)

58.6±25.1

0.03

Albumin (gm/dl) 35.8±1.8
Platelet Count 2.5±0.66
(lac/cu.mm)

41±4.7
3.2±0.67

<0.001
<0.001

Prothrombin
83±7.5
Activity Ratio (%)

88.2±7.4

0.008

72.3±24

*Family history of liver-related complications, such as
cirrhosis and HCC.
In logistic regression analysis, serum ALT levels and
age at which patients entered the study were
independently associated with the risk for significant
histology (Table-V). The odds ratios for significant
histology increased progressively according to serum
ALT levels and age. Compared with patients aged <_30
years, the odds ratio for significant histology was
3.6 (95% CI, 1.07-12.17) for patients aged 30-39 years;
_ 40 years.
and 8.6 (95% CI, 1.6-46.9), for those >
Compared with the lowest ALT levels (<_0.5 x ULN),
ALT levels of 0.5-1, 1-1.5 and 1.5-2 x ULN were
associated with odds ratios (95% CI) for significant
histology of 6.4 (0.7-58.9), 9 (.9-88.9) and 21.3 (1.81252.1), respectively.
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*Number of patients with significant histology/total
number of subject.

The most important finding of this study was that a
large proportion of CHB patients with high viral load
and normal or slightly elevated serum ALT levels (<_ 2x
ULN) had significant NI and fibrosis. Significant
histological abnormalities were observed in 30 patients
(46.8%). These rates are almost similar to those in other
reports based on liver biopsy and significant
histological evidence10,14,20-22. But lower than those
reported by JY Park et al23. However, this study was
limited by predominantly retrospective and crosssectional designs. JY Park et al. prospectively assessed
the histological findings in a homogeneous group of
CHB patients with high serum HBV DNA levels and
_2 x ULN for at least 12 months.
ALT levels <
In this study, HBeAg-ve patients were older and had
lower mean viral load than HBeAg+ve patients which
is consistent with many studies like Shao et al, in
china24, Michelle Lai et al in and Mahtab et al15 But
there was no statistically significant difference in
significant histological changes between two groups. In
this study, two factors were independently associated
with significant liver disease.
One was
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patient's age, another was level of ALT. An increased
rate of significant histology in CHB patients with high
viral load has been linked to increased age. Patients
with ALT levels greater than the ULN, showed a
statistically significant increase in the risk for
significant histological changes.
Most Asian patients generally acquire HBV infection
perinatally or during early childhood. In these patients,
age can be considered as a surrogate marker for disease
duration. Patients may continue to experience
fluctuating levels of viral replication with recurrent
disease flares and remission, which are believed to
contribute over time to the progression of liver
_45
disease26-28. Previous studies have reported that age >
years is an independent predictor of significant
histology20,21.
In this study, 8 (80%) of 10 patients aged >_40 years had
significant histological changes in liver biopsy
specimens. However, among 43 patients aged <_30
years, significant fibrosis was observed in 9 (23.6%)
and significant histology (HAI>9 or F3-F4) was found
in 12 (27.9%). Age exerts an influence on the
probability of significant liver disease. JY Park; YN
Park et al23 found that 42 (85.7%) of 49 patients aged
_40 years had significant histological changes in liver
>
biopsy specimens. This is almost similar to our study,
_30 years, significant
but, among 42 patients aged <
fibrosis was observed in 14 (33.3%) and significant
histology (A2-A3 or F2-F4) was found in 18 (42.9%)
that is a bit higher than this study.
Serum ALT level is a biochemical marker reflecting
liver damage and is important in the decision to initiate
treatment of CHB. The published guidelines suggest an
arbitrary ALT level of >2 x ULN as a definite
indication for the treatment of CHB18,19,29. But in
patients with ALT levels <2 x ULN, the presence of
mild disease cannot be ascertained. Yuen et al. have
shown that the risk for complications increases as the
ALT level at presentation increases from >0.5 to 2 x
ULN16. Moreover, a previous study has demonstrated
that even in the presence of normal ALT levels, 20% of
patients with CHB infection had piecemeal necrosis
and 10% had severe hepatic fibrosis or cirrhosis30.
There is increasing evidence that serum ALT level may
not accurately reflect histological status10,20-22,31,32. In
addition, as patients develop advanced fibrosis, serum
ALT levels tend to decrease33.
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significant histological changes was observed.
Furthermore, we found that patients with normal ALT
levels had a low degree of pathological findings when
compared with patients with ALT levels of 1-2 x ULN.
These findings were also supported by study report
conducted by JY Park; YN Park et al23. Although
patients with ALT levels of 1-2 x ULN had not
previously been considered as obvious candidates for
antiviral therapy, it has become increasingly apparent
that histologically significant liver disease can still
occur.
There were several limitations during the interpretation
of our findings. First, this was a retrospective
observational study with a relatively small number of
patients. Second, the majority of our patients were
HBeAg-positive. Third, our analyses of ALT levels
were based on measurements taken at the time of liver
biopsy. Although serum ALT levels can fluctuate
spontaneously with time and single value is unlikely to
be representative, this limitation could have been partly
overcome by follow up for at least 12 months prior to
biopsy. Despite these limitations, this study provides
some information about histological findings in CHB
patients with high viral load and normal or slightly
elevated serum ALT levels, who may be potential
candidates for antiviral therapy.
Conclusion:
In conclusion, a large proportion of CHB patients with
_2 x ULN had significant liver
high viral load and ALT <
disease on liver biopsy and should be considered for
antiviral therapy. The risk for significant histology
increases significantly with age and elevated serum
ALT levels. These findings may be important in
considering appropriate selection criteria for antiviral
therapy. Further prospective studies including a larger
number of patients would be needed for validated
inference.

In this study, for patients with ALT levels greater than
the ULN, a statistically significant increase in risk for
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