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Abstract - Viral markers of hepatitis B in serum may be valuable in predicting outcomes such as deaths due to liver cirrhosis 
and development of hepatocellular carcinoma. The frequency of these markers was detected in various stages of chronic 
hepatitis B infection. Methods- This was a prospective study of 1450 patients enrolled to identify the frequency of HBV 
serological markers. All the specimens were tested by Enzyme linked Immuno-sorbent assay (ELISA) and data was analyzed 
by statistical software SPSS 20.0. Results- Out of 1450 patients, 3.44% were HBsAg positive and isolated anti-HBc IgM 
positivity was seen in 1.03% of the population. Out of 1450 specimens, 3.1% turned positive for HBeAg and 0.96% showed 
anti HBe activity. In addition, 16.2% (n = 235) of the participants possessed anti-HBs antibodies resulting from vaccinations, 
while 83.79% (n = 1215) had no detectable anti HBs antibodies. Acute HBV infection was present in 1.03% of the patient 
population, while 2.4% of patients were found to be suffering from chronic HBV infection with liver cirrhosis. Conclusion- 
Hepatitis B viral markers must be used in conjunction with routine laboratory tests for clinical assessment of patients and 
together, the information would be useful for the identification of patients who would require close monitoring and those 
who would need antiviral therapy. 
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I. INTRODUCTION 
 
Hepatitis B infection has come to pose a serious 
global health problem with around 4.5 million new 
infections annually worldwide [1]. As of July 2016, 
around 240 million people were living with chronic 
hepatitis B infection. An infection is considered to be 
chronic when the patient continues to test positive for 
hepatitis B surface antigen for at least 6 months [2].  
Chronic hepatitis B infection is a major cause of 
mortality worldwide with more than 686,000 deaths 
each year due to complications such as hepatocellular 
carcinoma and liver cirrhosis [3]. The highest 
prevalence of hepatitis B is noted in Sub-Saharan 
Africa and East Asia wherein 5-10% of all adults are 
chronically infected. The prevalence is much lower in 
the Indian subcontinent and the Middle East with 2-
5% of the general population suffering from chronic 
infection. In Western Europe and North America, less 
than 1% of the population carries chronic infection 
[2]. The situation is quite grim in India with around 
40 million carriers and over 100,000 deaths annually 
[4, 5]. The infection is acquired through sexual 
transmission, transfusion of contaminated blood and 
sharing of needles between drug addicts. The virus 
also has a propensity to be vertically transmitted from 
a mother to her child in utero via the placenta. The 
acute disease is characterized by hepatomegaly, 
jaundice, dark colored urine, fever and sometimes 
abdominal pain as well. Biochemical investigations 
reveal a marked elevation in ALT and AST levels 
which may or may not be associated with an increase 
in bilirubin levels [6].  The serological parameters 
will depend on the stage at which the patient presents 
with acute hepatitis B infection. Tests for HbsAg and 
IgM anti-HBC are normally positive while even 

HbeAg and HBV DNA may be detected in the early 
phase of the disease. When the patient presents late, 
HBV DNA is undetectable in most cases and 
seroconversion from HbeAg to anti-Hbe is commonly 
observed. In rare circumstances, HbsAg negativity 
may also be seen but all cases possess detectable anti-
HBC lifelong [6].  For adults, the prognosis remains 
good with complete recovery in around 85-95% of all 
acutely infected individuals [7]. On the other hand, 
chronic hepatitis B infection is associated with long 
term asymptomatic carriage of the virus in the 
circulation and is dependent on the level of 
development of the immune system at the time of 
infection. While only a small percentage of infected 
adults become carriers, around 90% of all infected 
infants become chronic carriers of hepatitis B 
infection [8]. Chronic infection is usually very 
lengthy with long term complications such as liver 
cirrhosis, fibrosis and hepatocellular carcinoma. 
Chronic HBV infection is divided into four phases, 
but not all patients go through each and every one of 
them [9]. The first phase is the immune tolerant phase 
which usually lasts around 10-30 years. Liver damage 
is minimal with normal biochemical liver function 
tests such as ALT and AST. Serological analysis 
reveals the presence of HbsAg, anti-HBC, HbeAg 
and high HBV DNA levels in serum. The immune 
clearance phase is the second phase which is 
characterized by a typical ALT flare. While mostly 
asymptomatic, some flares are accompanied by 
clinical features of acute hepatitis and jaundice. The 
important serological aspect is the spontaneous 
clearance of HbeAg and appearance of anti-Hbe in 
the serum. This is a slow process and subjects 
continue to test positive for HbeAg, HbsAg and anti-
HBC with high HBV DNA levels in serum. The 
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inactive carrier state is the third stage which patients 
remain in for a very long time. Liver inflammation 
has been observed in biopsy samples of such patients 
with normal ALT levels. The risk has been observed 
to be more in elderly patients, those with high HBV 
DNA levels in serum and patients with intermittently 
abnormal ALT [10, 11, 12 ]. These patients test 
positive for HbsAg, anti-HBC and anti-Hbe but 
negative for HbeAg and have very low or 
undetectable levels of serum HBV DNA. The 
reactivation phase is the last and final phase. There is 
continuous liver necrosis and inflammation with 
persistently high ALT levels. These patients have 
more advanced liver disease and test positive for 
HbsAg, anti-HBC, anti-Hbe and high HBV DNA 
levels in serum but negative for HbeAg. The final 
outcome of the disease largely depends upon the 
stage of presentation and whether the infection is 
acute or chronic. Since the number of HBV carriers 
and annual deaths from hepatitis B infection in India 
is still quite high, it is important to know the different 
modes of presentation of hepatitis B infection for 
ensuring appropriate disease control strategies and 
effective management. 
 
II. MATERIALS AND METHODS 
 
This prospective study was conducted in the 
department of microbiology of Malla Reddy hospital 
from March 2015 to May 2017. A total number of 
1,450 serum samples were collected over the duration 
of this study. Those subjects found to be positive for 
anti-HCV antibodies and anti-HIV antibodies through 
routine serological laboratory tests were excluded 
from the study. Subjects who had a positive history of 
chronic alcohol consumption and those who were 
known cases of chronic liver disease such as 
haemochromatosis, Wilson’s disease and 
autoimmune hepatitis also were not included in this 
study. Routine biochemical liver function tests were 
performed on all the subjects as were routine 
hematological tests. The serological tests pertaining 
to hepatitis B virus detection which were performed 
on all the samples include detection of HBsAg, 
HBeAg, anti-HBC IgM antibodies, anti-HBs 
antibodies and anti-HBe antibodies. The 
seroconversion rates were also obtained from these 
tests. To obtain the samples, blood was collected 
from each subject under sterile precautions, 
centrifuged to obtain serum and was stored at -70 
degrees Celsius.  All the serological tests were 
performed by Enzyme Linked Immuno-Sorbent 
Assay (ELISA) (Diapro, Italy). 
 
III. STATISTICAL ANALYSIS 
 
The baseline data was descriptively summarized and 
the assessment of the various differences was 
completed using the analysis of variance with student 
t tests for parametric data. Categorical data was 

summarized using the frequencies and analyzed by 
Chi-squared analyses for the assessment of 
differences. All the statistically significant values 
were assessed at p < 0.05. 
 
IV. RESULTS 
 
A total of 1,450 specimens were obtained during the 
entire period of study. A male preponderance was 
observed with 60% of the subjects being male and 
40% being female [Figure 1]. Out of all the age 
groups which were taken into consideration the most 
number of affected individuals were from the age 
group between 21 and 30 years of age. This group 
accounted for 32.96% of all the cases seen in this 
study [Table 1]. According to the results produced by 
the ELISA tests, 50 samples were detected as being 
positive for HBsAg. This accounted for 3.44% of the 
total study population. However 1.03% was positive 
for isolated anti-HBC IgM antibodies. HBeAg was 
detected in 3.1% of these specimens and 0.96% 
samples turned positive for the presence of anti-
HBeAg antibodies. Moreover, 16.2% (n = 235) of the 
specimens turned positive for anti-HBs antibodies as 
the subjects had been vaccinated against the hepatitis 
B virus. The remaining 83.79% (n=1215) had no 
detectable anti-HBs antibodies in their serum with the 
tests which were employed and were thus identified 
as members of the population susceptible to infection 
with hepatitis B virus [Table 2]. Acute infection with 
the virus was seen in 1.03% of the entire study 
population. The presence of chronic infection 
however was more, with 2.4% of all subjects 
suffering from chronic HBV infection with 
concomitant liver cirrhosis. 1.10% of patients had 
chronic infection but without cirrhosis of the liver 
[Table 3].  
 
V. DISCUSSION 
 
Through this study, the prevalence of serological 
markers of hepatitis B infection was assessed among 
1,450 patients attending Malla Reddy hospital from 
March 2015 to May 2017. The study involved the 
analysis of demographic variables such as age and 
gender as well as tests for five serological markers of 
hepatitis B virus infection namely; HBsAg, HBeAg, 
anti-HBC, anti-HBeAg and anti-HBsAg through the 
process of ELISA. To the best of our knowledge, this 
is the first epidemiological study carried out to assess 
the prevalence of hepatitis B virus serological 
markers in our region. On the whole, the prevalence 
of anti-HBC (1.03%) and HBsAg (3.44%) was found 
to be lower than that which was described by others 
in the department of Santander [13, 14, 15 ]. However 
the data collected in the aforementioned studies is 
with regard to the blood donor population which 
consists of symptomatic cases brought to the notice of 
the public health surveillance system (SIVIGILA) 
and the general population as well. It is possible that 



International Journal of Advances in Science Engineering and Technology, ISSN(p): 2321 –8991, ISSN(e): 2321 –9009 
Volume-6, Issue-1, Jan.-2018, http://iraj.in 

Serological Markers Associated with Different Clinical Stages in Patients with HBV Infection 
 

12 

the socioeconomic status and the degree of education 
play a part in the prevention of HBV infection as they 
have raised awareness pertaining to safe sexual 
practices. The sex and the age of the subjects were 
associated with infection or immunity to the virus 
through vaccination as observed in the present study. 
The low prevalence of HBV infection in the 
population is quite noteworthy as it highlights the 
importance of screening for HBV infection in various 
risk groups to define local public health policies. This 
strategy of selective screening for high risk groups 
has been implemented in Australia so as to allocate 
resources to populations with a higher prevalence of 
HBV infection and as well as lower the burden on the 
community health care setup in the country [16].  In 
other studies, where the aim was to assess the 
prevalence of hepatitis B among university students, 
no marker has probably been evaluated as 
exhaustively as HBsAg [17, 18, 19, 20]. Carvalho and 
colleagues recently reported a 0.5% prevalence of 
hepatitis B determined by reactivity to anti-HBs and 
anti-HBC in a sample of 652 students aged between 
17 and 48 years in the health area of Federal 
University of Bahia, Brazil [21]. 
 
However in this case, the finding is supported by the 
presence of anti-HBs protective antibodies as 
detected by ELISA even in the absence of a 
vaccination card which was not a pre-requisite for 
participation in our study. In this study, HBeAg was 
found to be positive in 3.1% of the patients in the 
hepatitis B group. Similarly it is well known that even 
in individuals with anti-HBs titers of less than 10 
IU/L, the vaccine offers protection against both acute 
and chronic liver disease. The difference in results 
showing a low prevalence of HBV infection in this 
study and the reported intermediate prevalence by 
Alvarado Mora et al (2011) along with the similar 
rates of vaccination coverage, in both the studies 
confirms that there are other factors besides 
vaccination which have an important role to play in 
the protection against HBV infection [22]. An 
unusual form of hepatitis B infection is occult HBV 
infection which presents with a dissimilar pattern of 
serological markers. Experts have defined it as the 
presence of HBV DNA in liver tissue in the absence 
of HBsAg in peripheral blood independently of the 
presence or absence of serum viral genome [23].  
Seroconversion from HBeAg positivity to anti-
HBeAg positivity occurs early in patients with acute 
hepatitis before the conversion from HBsAg to anti-
HBsAg positivity [24]. 
 
In this study, 0.96% of patients in the HBV group 
were positive for anti-HBeAg. Our study revealed 
that 30% of our patients had been suffering from 
acute infection whereas 38% had chronic hepatitis B 
with concomitant liver cirrhosis. Interestingly, 32% 
of the subjects had chronic hepatitis B infection 
without the presence of liver cirrhosis. 

CONCLUSION 
 
In areas endemic for HBV infection, 50% of cases 
diagnosed as acute hepatitis B infection are actually 
constituted by acute exacerbations of chronic 
hepatitis B infection. Compared to children and 
adults, newborns have a much higher rate of 
progression to chronic hepatitis (90%) due to their 
underdeveloped immune system which results in 
immune tolerance to the virus. The treatment 
approach differs based on whether it is just an acute 
hepatitis B infection or whether it is actually an acute 
exacerbation of chronic hepatitis B infection. 
Available laboratory tests are vital for formulating a 
differential diagnosis in order to manage the patients 
in the best way possible. 
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Figure 1: Gender distribution (n= 1,450) 

Age 
group in 

years 
Total No. of case in percentage 

15-20 7.93 
21-30 32.96 
31-40 22.55 
41-50 16.96 
51-60 15.86 
>60 3.7 

Table 1: Age distribution among study population (n= 1,450) 
 

HBV serological 
markers 

Total No. in 
percentage 

HBsAg 3.44 
Anti HBc IgM 1.03 

HBeAg 3.1 
Anti HBe 0.96 
Anti HBs 16.2 

Table 2: Distribution of HBV serological markers among 
population (n=1,450) 

 
Clinical stages of 

HBV Total No. in percentage 

Acute HBV 1.03 
Chronic HBV with 

Liver cirrhosis 2.4 

Chronic HBV 
without Liver 

cirrhosis 
1.10 

Table 3: Different clinical stages of HBV infection (n=1,450) 
 

 

Male
Female


