
Hepatitis B is one of the major life threatening liver infection
which is caused by the hepatitis B virus (HBV). It is a major
global health problem and the most serious type of viral hepatitis
and many of the affected individuals of HBV progress to chronic
hepatitis, cirrhosis and hepatocellular carcinoma (HCC)1,2. In
Bangladesh, 36% of HCC is associated with hepatitis B infection.
The main reason behind the fact that HBV infection is highly
endemic in many of the third world countries and potentially
progress to liver cirrhosis and HCC is that proper diagnosis of
the infection and the disease state is very difficult with limited
research settings3.

The presence or absence of Hepatitis B surface antigen (HBsAg),
e antigen (HBeAg) and their respective antibodies at different
stages of the disease and for different period of time are used as
serological markers to define whether a person is chronically
infected and having active viral replication or not4. Liver biopsy
and liver function tests like determining the level of serum alanine
aminotrasnferase (ALT), aspertate aminotransferase (AST),

prothrombin time and albumin/globulin ratio can also be used
to indirectly assess the inflammatory activity and cirrhotic
process in the liver5, 6.

The normal range of values for AST is from 5 to 40 units per
liter of serum, while the normal range of values for ALT is from
7 to 56 units per liter of serum7. Patients with acute viral
hepatitis can develop very high AST and ALT levels, sometimes
in the thousands of units per liter. These high AST and ALT levels
will become normal in several weeks or months as the patients
recover completely from their acute hepatitis. In contrast,
patients with chronic HBV and HCV infection typically have
only mildly elevated AST and ALT levels, but these abnormalities
can last years or decades8, 9. Since most patients with chronic
hepatitis are asymptomatic, their moderately abnormal liver
enzymes are often unexpectedly found on routine blood tests
while yearly physical exams or insurance physicals9.

Elevated blood levels of AST and ALT only means that the liver
is inflamed, and elevations can be caused by many agents other
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than hepatitis viruses, such as medications, alcohol, bacteria,
fungus, etc. In order to prove that a hepatitis virus is responsible
for the elevations, blood must be tested for antibodies to each
of the hepatitis viruses as well as for their genetic material9, 10.

Conventionally, serum HBeAg is thought to be associated with
active HBV replication and the synthesis of complete virions and
has been used to identify highly infectious hepatitis carriers11,

12. More recently quantitative estimation of serum HBV-DNA
has been considered as an accurate and highly potent marker of
HBV infection13, 14. However, none of the above mentioned tests
are without their limitations and problem arises in interpreting
the results15.

Thus in a densely populated country like Bangladesh with poor
diagnostic facilities and with a large number of people at the risk
of getting infected with HBV, it is very important to find out the
correlation between the level of different markers of the infection
and the disease condition. These findings will help to precisely
interpret different test results and establish a proper guideline to
treat the infection.

A total of 2453 patients were included in this study. All of these
patients were positive for HBsAg for more than six months and
were characterized as CHB patients. Both male and female patients
with the age range of 12-86 years were included in the study.
Among these 2453 patients, 952 of chronic HBV patients was
confirmed for specific disease conditions using visible symptoms,
precutaneous liver biopsy and histological findings. Four patients
from total study were identified as disease progressed to HCC
and included in this study.

Five milliliter (ml) of venous blood was collected from each of the
subjects by the vacutainer blood collection system maintaining
strictly aseptic precautions.  Serum was prepared from the
collected sample using anticoagulant like heparin, oxalate, and
ethylene diamine tetra-acetic acid (EDTA). The concentration of
ALT (n= 2453) and AST (n =1315) was measured automatically

using the Bachtech Coulter automated analyzer. The presence
or absence of HBeAg in the patient’s serum (n = 2312) was
determined by the double antibody sandwich principle based on
ELISA qualitative detection in which polystyrene micro well strips
are pre coated with monoclonal antibodies specific to HBeAg.
The presence of antibody to hepatitis B virus e antigen was
detected (n=524) by the ELISA KIT “Wanati Hep.BV”. This kit is
an enzyme-linked immunosorbent assay for qualitative detection
of anti-HBe in human serum or plasma. Real time PCR (RT-PCR)
was used for quantification of HBV DNA in patient’s (n = 2312)
serum sample. RT-PCR was done with the Robogene Triple Hyb
HBV DNA quantification kit for finding the copy number of HBV
DNA present per amount of serum sample. Data are expressed as
frequencies and percentages.  Categorical variables were
compared using a 2-sided chi-square test. P values were calculated
from each data tables. P values d” 0.005 were considered as
significant. Data analysis was done by the SPSS software version
16.0.

Of the 952 test patients, 856 were diagnosed to have a chronic
hepatitis B without any remarkable liver associated complication
and the rest 96 were identified to retain CLD. Among the CHB
patients (n=856), 58% possessed a raised level of both ALT and
AST (Table 1). However, greater percentages (92%) of CLD
patients were reported to contain elevated level of serum
transaminase. It could be anticipated that as the disease
progresses from CHB to CLD the level of transaminase in blood
tends to rise for majority of the cases. This finding conveys the
idea that the percentage of patients with abnormal level of AST
tends to increase significantly as the disease progresses to be
more complicated. Among all the investigated patients, 61% (521/
856) of CHB patients, 97% (93/96) of CLD patients and 100% (4/
4) of HCC patients possessed elevated level of AST. For ALT,
80% (688/856) of the CHB patients, 93% (90/96) of CLD patients
and 100% (4/4) of HCC patients were documented to contain an
elevated level.

Table 1. Distribution of serum AST and ALT level (either normal or raised) with different hepatic disease conditions among CHB

patients

Initial liver                                      Combined groups of AST and ALT Total (%)
diagnosis AST normal ALT AST normal AST raised AST Raised

normal ALT raised ALT normal ALT Raised
 (%) (%) (%) (%)

CHB 144 191 24 497 856

(16.8%) (22.3%) (2.8%) (58.1%)

CLD 1 2 5 88 96

(1%) (2.1%) (5.2%) (91.7%)

Total 145 193 29 585 952

(15.1%) (20.1%) (3%) (61.7%)
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The AST/ALT ratio can be used to distinguish among different
causes of hepatitis. A ratio of AST/ALT which is <1 usually
indicates hepatitis from Hepatitis B virus infection. Whereas a
ratio of AST/ALT which is greater than 1 but less than 2 usually
indicates hepatitis from other non viral reasons like alcohol or
other forms of liver injury. In this study, among 1310 HBsAg
positive patients tested majority (70.3%) had an AST/ALT ratio
of less than one.

After further analysis of 2312 patients, it was found that 1090
(47%) hold HBeAg in their serum samples and the rest (53%)
were seronegative for HBeAg. Among the HBeAg positive cases
(n=1090), almost 90% had elevated level of ALT (>40 U/ml).
However, when the subset of HBeAg negative cases (n=1222)
were further analyzed for their ALT status, comparatively lower
proportion (73.8%) of this subset were reported to contain raised
level of serum alanine transaminase. The overall analysis shows
significant association (p= <0.0001) between HBeAg
seropositivity and elevated ALT level. For AST, among the 632
HBeAg positive cases (nearly 75%) had a raised level of AST
(>40 U/L) whether 683 HBeAg negative cases (53.3%) had an
elevated AST level in serum samples. Significant relationship
(p=<0.0001) was observed between positive HBeAg serostatus
and raised level of AST.

For anti-HBe, it was found that 74% (n= 995) of the patients with
a positive anti-HBe serostatus had a raised level of ALT while
88% (876/995) of anti-HBe negative individuals had raised level
of ALT. For AST, among the 407 study subsests 154 (53.7%) of
positive anti-HBe serostatus have a raised AST level and 73.5%
of anti-HBe negative cases have a raised AST level.This indicates
that anti-HBe negative cases are more likely (p=<0.0001) to have
a raised AST level than anti-HBe positive cases. The AST/ALT
ratio did not differ significantly (p = 1.00) between HBeAg positive
and negative individuals.

The level of HBV DNA was determined for 2312 patients. The
level of HBV DNA can be classified into two categories: i) patients
with a DNA load less than 105 copies/ml were considered to have
inactive chronic hepatits B infection and ii) patients with a DNA
load greater than 105 copies/ml were considered to have actively
chronic HBV infection.  It was found that 1524/1846 (82.6%)
patients of elevated ALT level had a HBV DNA quantity greater
than 105 copies/ml. This finding suggests that an elevated level
of ALT is significantly (p= <0.0001) associated with higher HBV
DNA level. It was found that 700 (85.60%) (n=823) patients with
high level AST also had a high level of HBV DNA (>105). So,
raised level of AST is also strongly correlated (p value <0.0001)
with high level of HBV DNA replication.

HBV poses a huge burden on the health of Bangladeshi
population, being the leading cause of all forms of CLD. Studies
have shown that HBV is responsible for 33.3% of cases of HCC
in Bangladesh3, 61%-80% in India and 59%-67% in Pakistan16.
Being in developing region of the world, Bangladesh holds poor
diagnostic facilities. Furthermore, in this densely populated

country with a large number of people at high risk of getting
infected with HBV, it is of prime significance to locate the
correlation among the level of different markers of the hepatitis B
infection, relevant disease status and further prognosis.
Nevertheless, those findings could facilitate better interpretation
of the diverse test results and the establishment of a proper
guideline for successful treatment of the infection and disease.
Although liver histology still remains as the foundation of
hepatitis activity investigation, it is an invasive procedure that is
not without its complications1. Alternative liver function tests,
such as, liver transaminases, prothrombin time and serum albumin/
globulin estimation, may be used to assess indirectly the
inflammatory activity and cirrhotic process in the liver. This study
aimed to study the ALT and AST level in serum as a diagnostic
tool for diagnosing hepatic disease condition and find its
relevance with serological and molecular markers. The risk of
developing liver complications from chronic HBV infection
increases with increasing concentrations of ALT17. Yuen and his
colleagues had followed 3,233 Chinese patients with chronic HBV
infection for approximately four years. According to their report,
risk of developing complications from liver disease increased as
ALT concentration increased from less than 0.5 times the upper
limit of normal (ULN) to two to six times the ULN; ALT levels one
to two times the ULN were associated with the highest risk of
development of complications17.

The ratio of aspartate transaminase to alanine transamianse (AST/
ALT ratio) can be used to differentiate between dissimilar
etiological basis of hepatitis. A ratio of AST/ALT which is <1
usually identifies Hepatitis B and C patients among jaundice
patient pool, whereas a ratio of AST/ALT greater than 1 but less
than 2 is usually indicative of hepatitis cases from nonviral reasons
like alcohol or other forms of liver injury. Majority (70.3%) of our
study population had an AST/ALT ratio of less than one and
indicative of alcohol independent liver damage18, 19.

It was also found that presence of serum HBe Ag and Anti HBe
antibody have a significant relationship with raised level of serum
ALT, and AST. It showed a significant relationship for both
elevated level of serum HBe Ag and Anti HBe antibody with
elevated level of serum AST and ALT. Our study here contradicts
with a pervious study of Jie Shao et. al., 2007, where they don’t
find any significant correlation among serum HBe Ag/Ab with
ALT, AST level20.

The quantification assay of serum HBVDNA by RT-PCR has been
considered to be an accurate and reliable marker of HBV replication
as it directly reflects the level of intrahepatic viral replication13,14.
Nevertheless, HBV-DNA estimation is expensive and many
laboratories in developing countries lack the logistical support
required for the test. To compensate those situations, AST assay
can be used since it has been labeled as one of the best predictors
of the hepatitis activity index and chronic active hepatitis21.
Eighty percent of chronic hepatitis B patients was documented
to possess higher level of serum alanine transaminase. Among
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these patients with elevated ALT level, 82.6% had a HBV DNA
quantity greater than 105copies/ml. This finding suggests that a
higher level of ALT is significantly (p= <0.0001) associated with
active viral replication in human population and that’s why chronic
Hepatitis B patients with a raised ALT level are more likely to
develop life threatening liver complications.

During assessment of liver disease due to hepatitis, serum AST
and ALT levels are most commonly used serum markers to detect
acute and chronic hepatocytes cytotoxicity. Almost eighty percent
of the CHB patients were documented in this report to contain a
raised level of ALT. Among all the investigated CLD patients,
97% possessed elevated level of AST whereas raised level of
AST was detected in 61% of the patients with CHB without liver
complication. 58% of CHB patients possessed a raised level of
both ALT and AST. However, greater percentages (92%) of CLD
patients were reported to contain elevated level of serum
transaminase only. It could be anticipated that as the disease
progresses from CHB to CLD the level of transaminase in blood
tends to rise for majority of the cases. Yuen and his group (2001,
2005) reported previously that the risk of developing liver
complications from chronic HBV infection enhances with
increasing concentrations of ALT17, 22. Elevated AST levels have
been reported elsewhere to be predominant in liver cirrhosis cases
with increased ALT levels as well23. This study strengthens the
inference that, there is significant correlation of serum ALT, AST
level with hepatic disease progressions and other diagnosing
markers like serum HBe Ag, Anti-HBe antibody and HBV DNA
level.
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