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Abstract 

Background: HBV infection is a global public health challenge, contributing significantly to liver-related morbidity and mortality. This study, 

conducted at a tertiary care center, aimed to decide the prevalence of HBV using ELISA test, assess Hepatitis B virus viral load in HBsAg-positive 

patients, and evaluate predictors of treatment response in those receiving antiviral therapy.  

Materials and Methods: This study included 42000 samples from suspected cases of viral Hepatitis for HbsAg antigen testing. The samples were checked 

for presence of HBsAg antigen by 3rd generation ELISA. The samples positive for HBV infection were then tested for HBV DNA by quantitative RT-PCR 

test. 

Results: Total 42,000 samples of patients were taken for testing for HBsAg Antigens by Enzyme-Linked Immunosorbent Assay, 620 (1.47%) were 

seropositive. Out of 620 samples, 122 samples had taken testing for the presence of HBV DNA level by real time RT-PCR. Out of 122 samples, 102 samples 

were detected positive for HBV DNA and 20 were detected negative by PCR. Out of 102 HBV DNA positive samples, 44 samples had HBV DNA level 

<20,000 IU/ml and 58 samples had HBV DNA level >20,000 IU/ml. 

Conclusion: Hepatitis B is continued to be serious global threat with long term complication. In developing countries HBV is a major cause of mortality and 

morbidity. HBV RT-PCR has high sensitivity & specificity for detecting active infection and monitoring response to treatment. 
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1. Introduction 

Hepatitis B virus is a major cause of viral Hepatitis 

worldwide, with profound implications for liver health. 

The World Health Organization (WHO) have given 

estimation of people with chronic HBV infection, in 2022, 

254 million people had chronic infection of hepatitis B 

virus, which leads to 1.1 million deaths, primarily due to 

cirrhosis and HCC.1 HBV is transmitted through perinatal, 

parenteral, and sexual routes, with significant regional 

variation in prevalence and transmission patterns. In 

highly endemic areas, such as parts of Africa and Asia, 

perinatal transmission dominates, while in lower-

endemicity regions, sexual and parenteral exposures are 

more common.2 

India, classified as an intermediate endemicity zone, 

harbors 10-15% of the global HBV carrier pool, with an 

estimated 40 million chronic carriers.3 The range of 

prevalence of HBsAg antigen infection in the general 

population is 1.1% to 12.2%, averaging 3-4%.3 

Chronic Hepatitis B virus infection resulting in 40-

50% of HCC & 20-30% of cirrhosis cases in the country, 

posing a substantial public health burden [3]. While acute 

HBV infection is often self- limiting, chronic infection can 

lead to severe hepatic complications, including fulminant 

hepatitis, cirrhosis, and HCC.4 

The advent of serological testing, notably ELISA, has 

revolutionized HBV diagnosis, enabling early detection of 

HBsAg as a marker of infection. Quantitative assays, such 
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as RT-PCR, further assess HBV DNA, guiding treatment 

decisions and monitoring prognosis.5 This study, 

conducted at a tertiary care center, the main aim of this 

study is to estimate seroprevalence of HBV infection, 

quantify viral load in HBsAg- positive patients, and 

identify predictors of treatment efficacy, contributing to 

the evidence base for managing HBV in resource-limited 

settings. 

2. Materials and Methods 

This retrospective and prospective Study had been conducted 

in Department of Microbiology for the period of 12 months 

from January 2023 to December 2023. The blood samples for 

study had been received from various departments of hospital 

and then tested for presence of HbsAg antigen. 

Total 42000 samples were taken for study from 

suspected cases of viral Hepatitis for HbsAg antigen testing. 

3ml to 5ml blood had been withdrawn by aseptic 

venepuncture method & then it transferred to plain Tube for 

HBsAg antigen testing and received in laboratory. The tube 

was then rotated at 1500rpm in centrifuge for 10 minutes to 

separate the serum. All samples were tested for HBsAg 

antigen by 3rd generation ELISA. All HBsAg positive 

patients are further referred by their physician to treatment 

center, then do registration under NVHCP guideline for 

investigation & HBV Viral Load testing, then according to 

NVHCP guideline treatment was started. All HBV positive 

samples were taken for testing of HBV DNA by quantitative 

RT-PCR. For testing, 10ML blood was taken for plasma in 

EDTA Tube and then received at Laboratory. 

2.1. Procedure for HBsAg antigen ELISA 

2.1.1. Principle 

Hepalisa HBsAg is a 3rd generation ELISA & is intended to 

be used for detection of Hepatitis B surface antigen in Human 

serum/plasma. 

2.2. Molecular study 

All HBV Seropositive samples were confirmed by RT -PCR. 

2.2.1. Procedure for HBV PCR 

 HBV DNA detection was done by automated extraction 

method using automated system and by manual extraction 

method. For automated extraction, fluorescently labelled 

TAQMAN probes were used to detect the amplicon in 

APPLIED BIOSYSTEMS -7500 RT PCR system. Manual 

extraction method was done by GSure Viral DNA Isolation 

kit. 

2.2.2. PCR Kit 

TRUPCR HBV Viral Load Kit 

Number of reactions: 96 

 

The limit of detection of TRUPCR HBV viral load kit 

for the detection of HBV in EDTA plasma is 2.5 IU/ML. The 

range of the TRUPCR HBV Viral Load Kit for quantification 

of HBV viral load in EDTA plasma is 2.5-10,000,000 IU/ml. 

To decide the viral load of the sample, use the following 

formula: 

 

     
 

  /  

       /

  

Viral load sample IU ml

Volume Elute l x Concentration of sample IU l

Sample input ml

 


  

 

After that, HBV DNA positive patients treated with 

Anti-viral drugs for 12 weeks. Then after 3 months of 

completion of treatment, we have to see the effectiveness of 

treatment by follow up HBV DNA detection in blood and 

detection of ALT level. 

3. Results 

Total 42,000 Samples were received and tested in the 

department of microbiology for testing of HBsAg Antigen 

ELISA during the study period of 12 months from January 

2023 to December 2023. 

Among 42,000 patients goes under study group, 22598 

(53.80%) were males and 19402 (46.20%) were 

females.(Table 1) 

Table 1: Gender-wise distribution of study population 

Gender No. of patients Percentage 

Male 22598 53.80% 

Female 19402 46.20% 

Total 42000 100% 

 

ELISA was used for detection of HBsAg Antigens. Out 

of 42,000 samples those tested for HBsAg Antigens by 

serological test, 620 (1.47%) were positive which is seen in 

following Table 2. 

Table 2: Sero-prevalence of hepatitis B infection among 

patients in a tertiary care hospital 

Total No. 

of samples 

received 

Total No. of 

positive samples 

Percentage of total 

No. of positive 

samples 

42000 620 1.47% 

 

The analysis according to age in present study showed 

that high sero-positivity was in patients in the age group of 

21-30 Years (31.77%) then in age group 31-40 Years 

(17.58%) and 51-60 Years (15.48%). Lowest prevalence 

observed in patients in age group greater than 80 years 

(0.43%).(Table 3) 
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Table 3: Age-wise distribution of HBsAg positive cases 

Age groups No. of cases Percentage 

0-20yrs 53 8.55% 

21-30yrs 197 31.77% 

31-40yrs 109 17.58% 

41-50yrs 86 13.87% 

51-60yrs 96 15.48% 

61-70yrs 50 8.06% 

71-80yrs 26 4.19% 

>80yrs 3 0.48% 

Total 620 100% 

 

Among the 620 HBsAg positive patients, 326 

(52.58%) and 294 (47.42%) were males and females 

respectively which showed in Figure 1. 

 

 
Figure 1:  Gender-wise distribution of HBsAg positive cases 

In this study, hemodialysis was probable risk factor for 

HBV transmission as hemodialysis in 200 Cases (32.26%), 

Surgery and Blood transfusion in 133 Cases (21.45%), HIV 

Co-Infection in 61 cases (9.84%), and presence of Liver 

Disease in 34 cases (5.48%). In other 192(30.97%). HBsAg 

positive cases had no risk factor.(Table 4) 

Table 4: Distribution based on probable history of exposure 

to HBV infection. 

Risk factor No. of HBsAg 

Positive Cases 

Hemodialysis 200(32.26%) 

Surgery and Blood transfusion 133(21.45%) 

HIV Co-Infection 61(9.84%) 

Presence of liver disease 34(5.48%) 

Unknown 192(30.97%) 

Total 620(100%) 

 

Liver enzymes in HBV related chronic liver disease are 

may be fluctuating or normal. In present study, Alanine 

aminotransferase was elevated in about 38.39% HBsAg 

positives. Figure 2 

 
Figure 2: ALT profile in HBsAg positive cases (n=620) 

Out of 620 samples, 122 samples were tested for 

presence of viral load by real time RT-PCR as other 498 

HBsAg positive patients were in acute stage and these were 

not tested for the presence of HBV DNA. 

Out of 122 samples taken for testing for presence of 

HBV DNA by real time RT-PCR, 102 were tested positive 

for HBV DNA and 20 were detected negative by PCR.(Table 

5) 

Table 5: Result of HBV PCR in HBsAg positive cases 

 HBV PCR No. of cases Percentage 

Positive 102 83.60% 

Negative 20 16.40% 

Total 122 100% 

 

Out of 102 HBV DNA positive samples, 44 samples had 

HBV DNA level <20,000 IU/ml & 58 samples had HBV 

DNA level >20,000 IU/ml. Figure 3 

 
Figure 3: Value of HBV DNA in HBV PCR positive cases 

 

Out of 58 patients had HBV DNA level >20,000 IU/ml, 

37 patients started treatment for HBV infection according to 

NVHCP guideline, 2 patients died before starting treatment, 

6 patients were medically not eligible for treatment, 4 patients 

were not come for treatment after registration, 2 patients were 

tested negative by PCR after treatment and 7 patients were 

not come for registration for treatment. 
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Out of 37 patients started treatment, 23 patients 

discontinued the treatment after 12 weeks whereas 14 

patients continued the treatment.(Table 6) 

Table 6: Treatment status of patients after 12 weeks of 

starting of the treatment 

Treatment status of 

patients 

No. of patients Percentage 

Continue treatment 14 37.84% 

Discontinue treatment 23 62.16% 

Total 37 100% 

4. Discussion 

HBV Infection is a very serious threat to Health Care 

system because it can cause Clinical conditions ranging like 

acute infection to Chronic hepatitis and Hepatocellular 

carcinoma (HCC). Depending on standards of living, 

prevalence of HBV infection is varied in different countries. 

In developed & developing Countries it differs in age group 

and also in mode of transmission; Countries or areas with high 

standards of living has high prevalence & countries or areas 

with low socioeconomic levels has low prevalence. Currently 

India is in an Intermediate endemicity zone. 

In this study, 42,000 patients were included as study 

Population. The serological test like ELISA was done for 

detecting HBsAg Antigen. Determination of HBV DNA after 

the completion of treatment for HBV infection was done by 

molecular assay. 

Table 7: Comparison of sero-prevalence of HBV infection 

S.No. Study Study 

region 

Sero 

prevalence 

rate 

1 Bharat Singh et al12 

2021 

Central 

India 

2.05% 

2 Prity P. Narwade et 

al7 2019 

West India 1.90% 

3 Patil et al8 2016 West India 2.25% 

4 Manoj Kumar et 

al10 2019 

North India 4.80% 

5 Trupti B. Naik et 

al9 2018 

South India 0.56% 

6 Present study West India 1.47% 

 

In the present study, 42,000 patients were screened for 

HBsAg Antigen. Out of these 620 (1.47%) were tested 

positive. So, the sero- prevalence of HBV infection is 1.47%. 

The similar to study done by Bharat Singh et al6 (2.05%), 

Prity P. Narwade et al7 (1.90%) and Patil et al8 (2.25%). 

Lower sero positivity was reported from Trupti B. Naik et al9 

(0.56%), while other Study done by Manoj Kumar et al10 and 

it Showed the higher Prevalence (4.80%) as compared to 

present Study.(Table 7) 

This Difference in HBV seroprevalence, cannot be 

completely explained. These differences might be explained 

by various reasons like Different type of population studied, 

different geographical region, socioeconomic status of 

patients, health factors, genetic factors, awareness of routes 

of HBV transmission, efforts made to implement Universal 

Precautions by Health professionals and compulsory 

screening of hepatitis B virus prior to blood donation and any 

surgical procedure.11 

Table 8: Comparison of age group distribution among 

positive HBsAg samples 

S.No. Study Most 

commonly 

affected age 

group 

Percentage 

1 Parimal H.Patel 

et al12 2016 

21-30years 31.54% 

2 Bharat Singh et 

al6 2021 

21-30years 29.60% 

3 Present study 21-30years 31.77% 

 

Among this study, patients in Age group of 21-30 Years 

(31.77%) were commonly affected. This finding correlates to 

study performed by Parimal H.Patel et al,12 which shows 

similar result that prevalence was seen more in Age groups 

21-30 Years. One more Study, which is performed by Bharat 

Singh et al6 which also shows similar result.(Table 8) 

More prevalence among 21-30 years because this range 

of age group is Economically and Sexually active age group. 

So, more chances of Horizontal transmission, which might be 

due to unsafe Injection practices, Intravenous drug abuse and 

unsafe Sexual practices. 

Regarding positivity among hepatitis B reactive patients, 

this Study has shown that there were 326 (52.58%) Males and 

294 (47.42%) Females suggests predominance of Male 

gender. 

Similar result was showed by Prity P.Narwade et al7 It 

showed significantly higher prevalence (55.28%) of Male 

HBsAg positive Patients. Similar result has shown by Manoj 

Kumar et al10 in their study. 

Hemodialysis was major risk factor which is observed in 

32% than blood transfusion in 21% and HIV Co-infection in 

10%. 

Hemodialysis history was seen in 32% positive samples. 

This result is similar with study by Wajeeha Elahi et al13 

(2020) which showed 67% & Dimple Raina et al14 (2022) 

which was 12%. 

This might be explained by the fact that HBV infection 

is high among patients who are on hemodialysis as a result of 

cross contamination from dialysis circuit. For reduction of 

this transmission strict infection practises are needed. 



356 Bhadreshwara et al. / IP International Journal of Medical Microbiology and Tropical Diseases 2025;11(3):352-357 

In patients in which no risk factor were identified for 

HBV infection, cause may be sexual transmission or any 

subcutaneous procedure like tattooing that patient does not 

know about exposure. 

In present study liver enzyme level (ALT) was higher in 

HBsAg positive patients. This is due to liver parameter is 

fluctuating in HBV infection and sometimes normal. This 

study is similar with Ajay Kumar et al.15 

Out of 620 samples, 122 samples were taken for testing 

to determine presence of HBV DNA by real time RT-PCR as 

other 498 HBsAg positive patients were in acute stage, 

clinicians have not sent samples for testing so, these samples 

were not taken for testing. 

Among 122 HBsAg ELISA positive cases tested for 

HBV DNA, 102(83.60%) were positive for HBV DNA. 

The result is similar with study done by Marcelo Eidi 

Nita et al16 that show HBV DNA detection rate of 78.3%. 

Another similar study was done by Iregbu KC et al17 which 

show HBV DNA detection rate of 76.1%. This variation may 

be because of intermittent viremia or spontaneous resolution 

of infection.11 

Individuals who had taken vaccine for Hepatitis B may 

give a transient positive result for HBsAg infection because 

of its Presence in the Vaccine.18 Hence, confirmation should 

be done by testing for HBV DNA level. 

Out of 102 Positive HBV DNA patients, 58 patients had 

HBV DNA level >20,000 IU/ml, so they were eligible for 

starting the treatment but only 37 patients started treatment. 

The reasons for not starting treatment were, patient not 

eligible for treatment, died before starting the treatment and 

not come for treatment. After starting anti-viral therapy in 

HBV PCR positive patients, after 12 Weeks of completion of 

treatment during monitoring of response, 14 patients 

continued treatment while 23 patients discontinued 

treatment. 

5. Conclusion 

Hepatitis B continues to be serious global threat with long 

term complication. In developing countries HBV is a major 

cause of mortality & morbidity. Hepatitis B virus has wide 

geographic variations with multiple genotypes and subtypes. 

India stands in the intermediate zone in prevalence of HBV 

infection. Hence present study is about that Hepatitis B Virus 

infection is still a major public health problem. 

In this study, prevalence of HBV infection is more in 

chronic liver disease patients than general population. So, 

preventive strategies like vaccination, prompt treatment, 

early case detection, and the most importantly, the general 

awareness in general population can reduce the burden of 

infection. 

3rd generation ELISA is very useful and cost-effective 

screening test for serological diagnosis of HBV infection. It 

is affordable, reliable and easy to use with good clinical 

outcome. Hepatitis B viral load by RT-PCR in HBsAg 

positive patients gives the actual amount of viral replication 

in blood, because it is very Sensitive and Specific Method to 

determine active Infection and also monitoring response to 

therapy. 

As Liver enzyme (ALT) level is good indicator of liver 

damage in chronic HBV patients, but HBV DNA by RT-PCR 

is more important indicator for starting treatment and for 

monitoring the response to therapy. In places where HBV 

viral load testing is not possible, treatment might be decided 

based on persistently abnormal ALT levels, but other causes 

of persistently high ALT levels such as dyslipidaemia, 

Impaired glucose tolerance and Fatty liver should be 

excluded. 
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