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Abstract 

Hepatitis B Virus genome evolves at an error rate of ~ 10 –3 to 10 –6 nucleotide substitutions/site/year, which 

is approximately 100 times higher than that of other DNA viruses. Accumulation of these mutations over a 

long period of time results in a large amount of genetic diversity. It is important to note that the rates of disease 

progression, clinical and treatment outcomes may different for each HBV genotype. Our aim was to detect the 

most prevalent genotypes of Hepatitis B virus among patients with liver disease in KD Medical College 

Mathura. A total of 280 patients with liver disease who were also positive for HBsAg by Elisa were enrolled. 

All sera were tested for liver function test, HBe Ag and HBV DNA viral load. HBV genotyping was done by 

RT-PCR. The median of HBV DNA viral load and ALT levels were 4.56 log IU/mL and 106.95 IU/L, 

respectively. HBV genotype D (38.18%) was the predominant circulating genotype, followed by genotypes A 

(21.81%), B (3.6%), C (0.9%), and Genotypes A/D (7.27%), D/C (4.54%), B/D (5.45%) and A/B (2.7%) were 

present. This study illustrated distribution of HBV genotype A, B, C, D. HBV in Mathura is comprised of a 

mixture of HBV genotypes. Genotyping can help practicing physicians identify those at risk of disease 

progression and determine optimal anti viral therapy. The study contributes in narrowing the existing gap of 

HBV molecular study in Uttar Pradesh India. 
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INTRODUCTION 

Hepatitis B Virus affected 400 million people 

worldwide chronically as a result of developing 

liver cirrhosis and hepatocellular carcinoma 

[1]. Several studies showed that HBV genotypes 

are found to be asscociated with natural history, 

pathogenesis and evolution of disease outcomes 

and influence the efficacy of interferon-based 

antiviral treatment [2]. Due to its diversity in the 

entire HBV genomic sequence, 10 HBV genotypes 

(A to J) and several subtypes have been identified. 

Out of these I and J are newly identified genotypes. 

The geographic and ethnic distributions of HBV 

genotypes and subtypes are well characterized 

[3,6,7].Genotype A is highly prevalent in sub-

Saharan Africa, Northern Europe, and Western 

Africa. Genotypes B and C are common in Asia. 

Genotype C mainly exists in East and Southeast 

Asia. Genotype D is prevalent in Africa, Europe, 

the Mediterranean region and India. Genotype E is 

restricted to be found in West Africa. Genotype F 

is found in Central and South America. Genotype 

G has been detected in France, Germany, and the 

United States. Genotype H is found in Central 

America.[4,5].Recently, genotype I, a novel inter 

genotypic recombination among genotypes A, C, 

and G, was isolated in Vietnam and Laos.[8]. The 

newest HBV genotype, J, was identified in the 

Ryukyu Islands in Japan. This genotype has a close 

relationship with gibbon/orangutan genotypes and 

human genotype C. [8] Geographic distribution of 

HBV genotype may correlate with the modes of 

transmission. Genotypes B and C are prevalent in 

highly endemic areas where perinatal or vertical 

transmission of Hepatitis B is seen whereas the 

remaining genotypes are frequently found in areas 

where horizontal transmission is the main mode of 

transmission. Therefore, HBV genotyping may 

serve as an epidemiology for the investigation of 

transmission, as well as geographic evolution of 

HBV.[9,10] 

 

A Study from Southeast Asia have shown that 

Genotype C is associated with severity of liver 

diseases [8]. Genotype B is found to be associated 

with the development of HCC at younger age in 

Taiwanese patients [11]. Public health importance 

of HBV genotypes and sub-genotypes has distinct 

geographical distribution. Nowadays an important 

confounding factor is immigration and global HBV 

distribution substantially changing the geographic 

pattern of HBV genotypes.Inter-genotype 

recombination can further contribute to the virus’s 

evolutionary history. It is also noted that the 

circulation of novel recombinants and variants 

justifies the need to improve immune prophylaxis, 

diagnosis and treatment strategies. HBV 

genotyping is an important tool that has been used 

to investigate the cause of outbreaks of hepatitis B 

and modes of transmission [12, 13,14].In view of 

presence of inadequate data on prevalence of HBV 

Genotypes in western Uttar Pradesh India we have 

done this study to narrowing this gap of inadequacy 

as this is the first study on prevalence of Genotypes 

of HBV in Mathura. 

 

METHODS 

This study was done in KD Medical college 

hospital and research center Mathura from April 

2021 to December 2022. During this period all 

seropositive individuals for hepatitis B Virus were 

taken. Consents and history were taken at the time 

of collection of samples. All samples were stored at 

-70 ˚ C for further investigations. 

 

Study Design 

In this cross-sectional study, positive samples for 

HBs Ag antigen by ELISA were investigated for 

HBV DNA Viral load and HBV genotyping.  

 

Inclusion Criteria-  

The major inclusion criteria were seropositivity for 

HBsAg for over six months, seropositivity for HBe 

Ag with altered levels of AST and ALT and other 

liver function test.  

 

Exclusion criteria  

Patients who were positive for HCV and patients 

with other causes of liver diseases. 

 

Sample Collection and storage- 

5-10 ml of venous blood was collected from 

patients. Serum was separated and stored at -70˚C 

for further analysis and genotyping. 

 

Serological investigation  

HBs Ag and HBe Ag were carried out while using 

ECLIA Roche diagnostics on the COBAS e 411 

immunoassay analyzer,  

 

Biochemical Analysis- 

Liver function tests- Total and Direct Bilirubin, 

Alanine Transaminase (ALT), Alkaline 

Phosphatase (ALP), Aspartate Transaminase 

(AST), Total Protein were analyzed in serum 

samples while using routine biochemistry analyzer 

COBAS Machine.  
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HBV Genotyping and DNA Extraction- 

The quality and quantity of extracted DNA was 

determined after DNA extraction. Genotyping was 

carried out according to the instruction while using 

a commercially available kit professional biotech 

based on hybridization with type-specific probes 

immobilized. This kit adopts  polymerase chain 

reaction (PCR) combined with Taqman 

fluorescence probe technology to genotype of  

HBV in the samples which can detect genotype 

A,B,C,D and mixed genotype. Two fluroscence 

probe FAM and HEX probes were used. The use of 

dUTP and UNG enzyme in the kit can effectively 

eliminate possible carry over template 

contamination. 

 

Statistical Analysis 

Statistical analyses were performed using SPSS 

Statistics software. Baseline variables, summary 

statistics employed frequencies data, mean, and 

standard deviation (SD) for continuous variables. 

Continuous variables were compared using 

unpaired t-tests and ANOVA. Descriptive 

Statistics were calculated to determine the 

prevalence of genotype with respect to data of 

demographic factors, serology, and other 

investigations.  

 

RESULTS 

Total of 280 HBs Ag seropositive patients were 

taken in our study. Out of which 154 were male and 

126 were female with prevalence rate 55% and 

45% respectively Table1.The highest prevalence 

of HBV infection was shown for the age group 30-

40 followed by 40-50.Table 2 Mode of 

transmission was also defined in which most of the 

patients have unknown with highest frequency rate 

207(73.92%), followed by Intra venus drug users 

(IVDUs) 50(17.85%) Table 3. 140 (50%) patients 

positive for both HBs Ag and HBe Ag could be 

tested for viral load out of which 110 patients 

serum containing high viral load could be 

genotyped. Table 4. A, B, C, D  and mixed 

genotype infections A/D, B/D, C/D.  Table 5, 

Figure 5. It Illustrates the frequency of HBV 

genotypes A, A/D, B, B/D, C, D, and D/C, The 

prevalence of genotype A was found to be 21.81%, 

genotype A/B was 2.7%, genotype B was 3.6%, 

genotype B/D was 5.45%, genotype C was 0.9%, 

genotype D/C was 4.54 %. Genotype E and F were 

not detected, and undetermined genotypes was 

15.45%. Among the referred genotypes, genotype 

D showed the highest occurrence (38.18%), which 

indicated that genotype D is the most prevalent 

HBV genotype in our study population. There was 

no significance difference between genotype and 

nationality, gender and age-group (p > 0.05).  

 

Table 1. Sex wise distribution with the 

prevalence of hepatitis B virus infections 

examined patients (N = 280). 

Sex Frequency  Prevalence 

Male 154 55% 

Female 126 45% 

Total  280  

 

Table 2- Age wise Distribution of HBV 

Seropositive patients 

Age   Frequency  Prevalence  

0-10 0 0 

11-20 02 0.71% 

21-30 60 21.42% 

31-40 78 27.85% 

41-50 52 18.57% 

51-60 36 12.85% 

61-70 29 10.35% 

71-80 16 5.71% 

81-90 07 2.5% 

 

3– Frequency of mode of transmission Hepatitis 

B Virus 

Mode of Transmission  Frequency  Percentage  

Intra venus Drug Users 

(IVDUs) 

50 (17.85%) 

Sexual contact  15 (5.35%), 

Vertical transmission  08 (2.8%) 

Unknown  207 (73.92%), 

 

Table 4- Demographic and Biochemical 

information of HBeAg positive patients n=280 

Characteristic  Value  

Sex 

Male  154 

Female 126 

Age years  35.01±15.32 

HBe Ag 

Positive 140 

Negative 208 

Liver function Test 

ALT 106.95±65.09 

AST 62.42±38.02 

Serum Bilirubin 3.50±3.72 

Serum Albumin 3.32±0.68 

HBV DNA Level  

Negative 170 

Positive 110 

(Log10IU/ml 4.56±1.85 
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Table 5- Distribution of HBV Genotypes in the Study Population 

GENOTYPE TOTAL PREVALENCE 

A 24 21.81% 

B 04 3.6% 

C 01 0.9% 

D 42 38.18% 

B/D 06 5.45% 

A/D  08 7.27% 

D/C 05 4.54% 

A/B 03 2.7% 

UNDETERMINED 17 15.45% 

 
Figure 5. Prevalence of HBV genotypes among 110 patients under study 

 

DISCUSSION 

HBV infection is a serious and life threatening 

global problem that places a continuously 

increasing burden on developing countries. This 

study reports for the first time in Mathura, the 

correlation of HBV genotypes frequency with the 

demographic characteristics and hepatic 

biomarker. The results showed that there were no 

significant differences of genotype frequency in 

relation to the demographic characteristics as well 

as hepatic biomarkers. There was a significant 

increased risk of HBV infection in male as 

compared to females.49.7% of HBV positive 

patients had Relationship between genotype and 

age-group indicates that HBV prevails 27.85% in 

<31 years. 

 

The frequency of mode of transmission was highly 

unknown (73.92%), followed by Intravenous Drug 

Users (IVDUs) (17.85%), sexual contact (5.35%), 

vertical transmission (2.8%) on the basis of patients 

history which has been taken at the time of 

collection of samples. Unfortunately any other 

mode of transmissions history such as dental and 

surgical procedures went unrecognized. In another 

study dental procedures and surgical operations 

account for 37.2% and 35.6%, respectively, of the 

HBV transmission routes followed by the blood 

transfusion [24.6%], the sexual contact and 

intervenors drug abuse were found least possible 

routes of transmission[13].India has an estimated 

1.1 million injection drug users and prevalence of 

HBs Ag positivity was seen 2.7-10.8%.[14]In this 

study we found some significant difference in the 

HBV genotype prevalence with respect to some 

investigated variables such as frequency of HBV 

genotype is more related to males and the risk of 

HBV infection increased with age which is 

analogous.[15,16,17] 

 

In present study Genotype D was found as most 

prevalent genotype followed by genotype A among 

patients. According to several studies in India and 

other countries Genotype D has been found most 

prevalent and significant also.[18,19] Genotype D 

is widely spread across Eastern Europe, 

Mediterranean region, including North Africa, 

Russia, Middle East, Indian subcontinent and 

across the arctic .Genotype E is found in West 

Africa. Although HBV genotype G has been found 

only in small areas of the world, in the United 

States, Vietnam and Southern Europe appears 
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primarily to be present as a co infection with 

another genotype, most commonly Genotype A. On 

other hand Genotype F and H are the New World 

genotypes found in indigenous populations in 

Alaska and Central and South America [20,21]. 

Most severe HBV infections in India are due to 

genotype D.[22,23]In India a study from Arunachal 

Pradesh was conducted by B.J Borkakotymet al. 

They found that the predominant genotype was 

genotype A (41.6%) Followed by Genotype C 

(27.8%) and D (11.1%).The higher prevalence of 

this genotype might be attributed to different 

factors, like the presence of high number of patients 

belongs to Western Uttar Pradesh that are known to 

have dominant D genotype, such as Aligarh 

,Meerut.(23,24,25) These infected individuals as 

most of them belong to highly endemic regions 

with low educational and socio-economical 

backgrounds; they positively contribute to the 

transmission of the disease. Living in small houses 

and having unhygienic behaviors such as sharing 

same razors and toothbrushes put such workers at 

high risk of contracting HBV. As it has been 

already reported in some studies that a poor 

hygiene system in hospitals of such countries is 

known as a high-risk factor for HBV transmission, 

as the same syringe is used for vaccination of 

different people. [15,16] 

 

Being quasi-species in nature, HBV infection 

indicates that variation and evolution of Hepatitis 

B virus has been influenced by the recombination 

between genotypes. Hence, a high prevalence of 

more than one dominant genotype in a certain 

region is not uncommon [21,26]. It is also reported 

that mixed infection with different HBV genotypes 

are common and increases a great virological and 

clinical interest. For example, a study done by Chen 

et al. (2004) showed that the prevalence of mixed 

HBV genotype infection was 16.3% for HBsAg 

positive and 34.4% in occult HBV-infected 

intravenous drug users.[26] 

 

HBV is a non-cytopathic virus. A complex and 

important interaction between the virus and host 

causing HBV-related liver disease. Bilirubin, 

Direct Bilirubin, ALT, and AST are the most 

common liver enzymes found abnormal due to 

HBV infection [27]. Elevated ALT levels, elevated 

AST level, elevated serum bilirubin, and decreased 

serum albumin shows an indication of advanced 

liver diseases and even cirrhosis [28,29]. Present 

study does not show any type of significant 

association between HBV prevalence and liver 

function test. Each genotype showed variation 

depending on the mean and standard deviation of 

the liver function test associated with that 

genotype. This might be an indication of acute 

hepatitis. Genotype A and mixed genotypes B/D 

showed higher than the normal maximum level for 

ALT, AST; mixed genotypes A/D showed higher 

than the normal maximum level for Bilirubin, ALT, 

AST; genotype B showed higher than the normal 

maximum level for ALT and; genotype D showed 

higher than the normal maximum level for ALT, 

Genotype E and F were undetermined. In a study it 

has been reported that elevated liver enzymes 

levels in an asymptomatic hepatitis B patient is 

associated with high infectivity [28]. Recently, 

several studies have been done on the influence of 

HBV genotypes on the clinical features [30,31,32] 

and on the response to antiviral treatment 

(interferon and lamivudine) of patients infected 

with HBV. [33,34,35,36] 

 

This study, like many studies, has some limitations 

like only 110 individuals could be genotyped, 

which is a relatively small sample and it may not 

represent an accurate picture of HBV prevalence at 

the population level. On other side, cases from 

other government and private health facilities were 

not included in this study which may contribute to 

lower prevalence. Some of the obtained data from 

patients were based on patient self-reporting of risk 

factors, which is subject to social desirability bias. 

 

5. CONCLUSIONS 

This study highlighted the importance of hepatic 

biomarker with genotypes, which can be used as a 

base for further studies to investigate such an 

association. . In order to further investigate we need 

a suitable approach and guidance. The advantage of 

this study was to provide a baseline study to draw 

a good estimate of HBV genotype distribution in 

Mathura 
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