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Seroprevalence and Trend of Hepatitis B 
and C Viral Infections in Patients at a 
Tertiary Care Hospital in Southern India- 
A Retrospective Study

INTRODUCTION
HBV and HCV are diseases characterised by a high global prevalence 
with complex clinical course, and limited effectiveness of currently 
available antiviral therapy. HBV and HCV are serious public health 
problems worldwide and major causes of chronic hepatitis, liver 
cirrhosis and hepatocellular carcinoma [1].

Chronic viral hepatitis due to HBV and HCV are of major global 
significance due to both their prevalence and the associated 
morbidity and mortality. More than 350 million people worldwide 
have chronic HBV, out of some 2 billion exposed, leading to more 
than 6,00,000 deaths per year; 170 million have chronic HCV, with 
almost 5,00,000 deaths per year [2].

WHO SEAR (South-East Asia Regional) countries have around 30% 
of viral hepatitis burden, with estimated 100 million and 30 million 
people infected with HBV and HCV, respectively. India represented 
high endemicity category for HBsAg having population prevalence 
of 3-4% for chronic HBV infection with prevalence of around 1% 
for chronic HCV infection [3]. The age of acquisition of HBV is an 
important determinant of outcome; the earlier the age, the higher the 
risk of chronicity (e.g., >90% in new-borns (vertical transmission), 
30% in children aged 2-5 years and <5% in adults) [4] and in case 
of HCV, the prevalence progressively increases with increase in the 
age [5-7].

Clinically, HBV infection is indistinguishable from other viral hepatitis. 
As a result, its diagnosis relies on a specific lab tests for distinguishing 
it from other viral hepatitis. Several viral markers are available for the 
detection of HBV and HBsAg is the major viral marker used for the 
detection of HBV infection. HBsAg is the first marker to appear and 
becomes detectable during acute HBV infection [1,8-12].

A significant percentage of individuals suffering from HCV infection 
are asymptomatic and are detected only on random check-ups for 
various purposes. The presence of hepatitis C antibody in the serum 
or plasma is an indication of HCV infection, although this does not 
indicate whether the infection is acute, chronic or resolved [1,13].

The various methods available for the detection of HBsAg are enzyme 
immunoassays, radioimmuno assays, immunochromatographic 
assays and haemagglutination assays. Among these methods 
the most sensitive methods are enzyme immunoassays and 
radioimmuno assays, the former method is generally used by 
reference laboratories because of its accuracy, low cost and safety 
when compared with later methods [1,11,12].

One of the main steps in the management of HBV infection is 
prevention by using vaccination. A cost-effective study concluded 
that the addition of hepatitis B vaccine in to the national immunisation 
program of India will lead to reduction in the carrier rate (from 
4.0% to 1.15%). As a pilot project in the year 2003, hepatitis B 
vaccine was introduced into few districts and cities. Subsequent 
to this success, the project was further introduced into 10 other 
states. In the year 2005, hepatitis B vaccine was integrated in to 
National Rural Health Mission and thereafter in the year 2011 full 
country coverage was started [4]. At present, there is no vaccine 
available against HCV. But continuous research is going on for the 
development of the same using novel vaccine candidates such as 
recombinant protein, peptide and also vector-based vaccines, with 
some of them entering phase I/II clinical trials [5,14].

To know the magnitude of transmission of any disease in a 
community and for its control and prevention; trend and study 
of its prevalence is most important. The ideal sample for any 

PadMalatha anjaneyulu MahalakShMi1, RacheRla RiShi GowthaM2, naGaRaja MudhiGeti3, 

Madhavi latha PaMiReddy4, kante MeenakShi5, uMaPathi nallaPiReddy6, uSha kalawat7

 

Keywords: Andhra Pradesh, Vaccination, Viral hepatitis

ABSTRACT
Introduction: Hepatitis B Virus (HBV) and Hepatitis C Virus (HCV) 
are serious public health problems worldwide with estimated 
350 million chronically infected people. Transmission of infection 
occurs through blood transfusion, needles, body fluids and 
sexual intercourse. To know the magnitude of transmission of 
any disease in a community and for its control and prevention; 
trend and study of its prevalence is most important.

Aim: To analyse the overall trend of HBV and HCV infection 
and to estimate the seroprevalence in a tertiary care hospital of 
Southern India.

Materials and Methods: This was a retrospective study 
conducted at the Department of Microbiology, Sri Venkateswara 
Institute of Medical Sciences (SVIMS), Tirupati, Andhra Pradesh, 
India. The data of 77,158 and 58,024 samples for the test of 

Hepatitis B surface antigen (HBsAg) and test for anti-hepatitis 
C antibody respectively, for a period of three years four months 
(from September 2013 to December 2016) was retrieved from 
Departmental registers and Hospital Information System. 
Statistical software IBM SPSS, Version 20.0 (IBM SPSS Statistic, 
Somers NY, USA) was used for statistical analysis.

Results: A total of 77,158 samples were tested for HBsAg 
whereas, 58,024 were tested for the presence of anti-HCV 
antibody. Seroprevalence of HBV was 2.27% and for HCV, it 
was 0.73%.

Conclusion: HBV infection is showing a decreasing trend and the 
HCV infection, a fluctuating trend. Attempt should be made to reduce 
the incidence of HBV and HCV by simple preventive measures like 
public education, screening of blood and blood products, increasing 
public awareness about importance of vaccination.
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STATISTICAL ANALYSIS
Data were recorded using Microsoft Excel 2007 (Microsoft Corp, 
Redmond, WA) on a predesigned proforma. Statistical software 
IBM SPSS, Version 20.0 (IBM SPSS Statistic, Somers NY, USA) 
was used for statistical analysis. The seroprevalence was obtained 
after calculating total number of positive and negative cases. 
Normally distributed variables were summarised by Mean and 
Standard Deviation; remaining variables were summarised as 
median {Interquartile Range (IQR)}. All categorical variables were 
summarised as percentages.

ReSULTS
A total of 77,158 samples were tested for HBsAg whereas 58,024 
were tested for the presence of anti-HCV antibody during September 
2013 to December 2016.

Out of 77,158 samples tested, 1753 samples were positive for 
HBsAg with the seroprevalence of 2.27%. Seroprevalence of HBV 
was maximum in the age group 3 (41-59 years/middle age) followed 
by age group 4, 2 and 1. Year wise and age wise distribution of HBV 
is shown in [Table/Fig-1].

A total number of 58,024 samples were tested for HCV of which 
426 samples turned out to be positive for anti-HCV antibodies, 
hence the seroprevalence was 0.73%. Seroprevalence of HCV was 
maximum in the age group 3 (41-59 years/middle age) followed by 
age group 4, 2 and 1. Year wise and age wise distribution of HCV is 
depicted in [Table/Fig-2].

It was observed that the seroprevalence for both HBV and HCV 
viruses was maximum in the same age group (41-59 years/
middle age). A gradual decrease in the HBV prevalence was 
observed. However, HCV infection showed a rather fluctuating 
trend. Trend of HBV and HCV infection over the years is shown 
in the [Table/Fig-3].

Male predominance was observed for both hepatitis B and 
hepatitis C positivity for all the years. Year wise and Gender 
wise distribution of HBV and HCV is given in [Table/Fig-4,5], 
respectively. Overall gender wise distribution of HBV and HCV is 
presented in [Table/Fig-6].

DISCUSSION
HBV and HCV virus infections are characterised by a high global 
prevalence with complex clinical course, and limited effectiveness of 
currently available antiviral therapy. These viral infections are of serious 
public health problems worldwide and major causes of chronic 
hepatitis, liver cirrhosis and hepatocellular carcinoma [1,18].

seroprevalence study is from the general population. However, 
this being not always feasible, prevalence among blood donors is 
commonly used. As the blood donor population is usually made 
up of young and apparently healthy adults, such a study is not 
able to estimate the prevalence in the children and the elderly 
(sampling bias).

Though there are studies about these virus infections from our 
region, most of them are from blood bank [15,16] and as mentioned 
above there will always be a selection and age bias and at the same 
time clinically suspected cases will be excluded. Hence, this hospital 
based study was conducted to analyse the overall trend of hepatitis 
B and C infection and to estimate the seroprevalence in a tertiary 
care hospital of Southern India.

MATeRIALS AND MeTHODS
This was a retrospective study conducted at the Department 
of Microbiology, Sri Venkateswara Institute of Medical Sciences 
(SVIMS), Tirupati, Andhra Pradesh, India. Institute Ethics 
committee approval was obtained for this study (IEC no. 
708/12.02.2018). Implied consent was obtained while collecting 
the blood sample. The blood samples from inpatients and 
outpatients of various Departments who were advised for HBsAg 
test and HCV antibody test as part of routine preoperative 
screening and/or for diagnostic purposes were included in the 
study. The data for the aforementioned tests for a period of 
three years four months (from September 2013 to December 
2016) was retrieved from Departmental registers and Hospital 
Information System. Data analysis was done from 15.02.2018 
to 15.05.2018. Blood collected in the test tubes was allowed to 
clot at room temperature and then centrifuged at 3000 rpm for 
10 minutes to obtain serum [17].

The serum was tested for HBsAg and anti-Hepatitis C antibody 
using Hepalisa and Microlisa ELISA kit (both kits from J. Mitra & 
Co, Pvt., Ltd., New Delhi, India) respectively. The sensitivity and 
specificity of the former kit is 100% while that of the later kit is 100% 
and 97.4%, respectively. All the tests were performed according to 
the manufacturer’s instructions.

Patients age in years was divided into 4 groups viz., group 1, 2, 3 
and 4 where in group 1 comprises of ≤18 years/paediatric patients, 
group 2- 19-40 years/adult, group 3- 41-59 years/middle age and 
group 4- ≥60 years/geriatric patients. This study includes patients 
from all age groups. As most of the studies excluded children and 
elderly age groups, therefore, the impact of viruses in these age 
groups were also studied which is one of the assets.

age group*

2013 2014 2015 2016

total positives Mean±Sdtotal Positive (%) total Positive total Positive total Positive

1 270 0 (0) 860 5 (0.58) 832 6 (0.72) 953 3 (0.31) 14 16.42±1.42

2 1541 47 (3.04) 5294 146 (2.75) 4974 145 (2.91) 6081 115 (51.3) 453 32.40±5.93

3 2932 79 (2.69) 9726 281 (2.88) 9441 248 (2.62) 10719 224 (2.08) 832 50.22±5.19

4 2032 28 (1.37) 6640 128 (1.92) 6498 132 (2.03) 8365 166 (1.98) 454 67.05±5.98

Total 6775 154 (2.27) 22520 560 (2.48) 21745 531 (2.44) 26118 508 (1.94) 1753

[Table/Fig-1]: Year wise and age wise distribution of HBV.
*group 1: ≤18 years/paediatric; group 2: 19-40 years/adult; group 3: 41-59 years/middle age; group 4: ≥60 years/geriatric

age group*

2013 2014 2015 2016

total positives Mean±Sdtotal Positive total Positive total Positive total Positive

1 187 2 691 0 669 3 844 0 5 17.2±0.83

2 1133 4 4333 22 4127 18 5201 19 63 33.28±6.35

3 1856 23 7008 63 4616 39 8351 67 192 50.49±5.24

4 1135 14 4579 33 6914 67 6380 52 166 67.30±5.58

Total 4311 43 16611 118 16326 127 20776 138 426

[Table/Fig-2]: Year wise and age wise distribution of HCV.
*group 1: ≤18 years/paediatric; group 2: 19-40 years/adult; group 3: 41-59 years/middle age; group 4: ≥60 years/geriatric
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According to the estimation by WHO, there are around 2 billion 
people having serological evidence of past or present HBV 
infections. More than 350 million are chronic carriers of HBV. 
Prevalence of HBV is 2-8% with 40 million carriers [1,19]. Hepatitis 
B prevalence changes from one country to another depending on 
the multiple factors such as behavioural, environmental, and host 
factors. There is a wide variation in the prevalence of HBsAg from 
one region to another in India. The highest prevalence has been 
reported from the tribes of Andaman and also from Arunachal 
Pradesh [1,20]. The global prevalence of HCV infection as per 
WHO estimate is around 2%. A 170 million persons are chronically 
infected due to this virus and 3-4 million people get newly infected 
every year [1,21].

In the present study, seroprevalence of HBV was 2.27% which 
corresponds to intermediate endemicity. The comparative studies 
for the same are tabulated in [Table/Fig-7] [1,2,6,7,16,22-30]. 
Seroprevalence of HCV in the present study was 0.73%. The 
comparative studies for the same are tabulated in [Table/Fig-8].

[Table/Fig-3]: Trend of HBV and HCV infection.

year

Female Male

total Positive total Positive

2013 2672 51 (1.9%) 4103 103 (2.51%)

2014 8978 138 (1.53%) 13542 422 (3.11%)

2015 8604 124 (1.44%) 13141 407 (3.09%)

2016 10555 126 (1.19%) 15563 382 (2.45%)

Total 30809 439 (1.42%) 46349 1314 (2.83%)

[Table/Fig-4]: Year wise and gender wise distribution of HBV.

year

Female Male

total Positive total Positive

2013 1772 16 (0.90%) 2539 27 (1.06%)

2014 6781 41 (0.60%) 9830 77 (0.78%)

2015 6756 60 (0.88%) 9570 67 (0.70%)

2016 8685 41 (0.47%) 12091 97 (0.80%)

Total 23994 158 (0.66%) 34030 268 (0.79%)

[Table/Fig-5]: Year wise and gender wise distribution of HCV.

age group*

Female Male

hBv hcv hBv hcv

tested Positive (%) tested Positive (%) tested Positive (%) tested Positive (%)

1 1291 2 (0.15) 1033 4 (0.39) 1624 12 (0.74) 1358 1 (0.07)

2 8013 124 (1.55) 6582 29 (0.44) 9877 329 (3.33) 8212 34 (0.41)

3 13245 216 (1.63) 10439 87 (0.83) 19573 616 (3.15) 13690 133 (0.97)

4 8260 97 (1.17) 5940 38 (0.64) 15275 357 (2.34) 10770 100 (0.93)

Total 30809 439 (1.42) 23994 158 (0.66) 46349 1314 (2.83) 34030 268 (0.79)

[Table/Fig-6]: Gender wise distribution of HBV and HCV.
*group 1: ≤18 years/paediatric; group 2: 19-40 years/adult; group 3: 41-59 years/middle age; group 4: ≥60 years/geriatric

Trend of HBV and HCV infection over the years is represented in the 
[Table/Fig-3]. There was a gradual decrease in the HBV prevalence 
over the years. Similar results were also reported by Baitha B et al., 
Ray K et al., Ahmed W et al., [28,29,31]. But studies by Arora I et al., 
reported an increased trend [32] and Mukherjee G et al., reported 
no change in the HBV trend [30].

HCV infection showed a rather fluctuating trend over the years. 
Similar trend was also reported by Ray K et al., and Sajjadi SM et 
al., [29,33]. On contrary, Pahuja S et al., Shaiji PS et al., [34,35] and 
Baitha B et al., reported a decreasing trend whereas Arora I et al., 
and Masood Z et al., observed an increasing trend [28,32,36].

As mentioned above, there is a wide variation in the prevalence and 
trend of hepatitis B and C infections which may be due to host and 
environmental factors, cultural and behavioural practices of specific 
regions. Added to these, the different generations of ELISA kits 
used, its sensitivity and specificity, study population selected will 
have an impact on these variations. Promiscuous sexual practices, 
increasing trend of tattooing and sharing of needles among drug 
users and absence of an effective vaccination for HCV are other 
reasons for its prevalence.

One of the important reason for the decreasing trend of HBV may be 
due to availability of effective vaccine. HBV immunisation in newborn 
persuade more than 95% of seroconversion and remarkably lowers 
infection frequency having zero incidence of chronic infection as 
compare to those who were not immunised. A retrospective study by 
Aggarwal R et al., in 2010-2011, in five districts of Andhra Pradesh 
state, where childhood HBV immunisation began in 2003, among 
5-11-year-old rural children compared markers of HBV infection in 
HBV vaccinated children who were born in 2003/2004 (n=2674) 
and HBV unvaccinated children born in 2001/2002 (n=2350) [37]. 
Vaccinated children showed an increased rate of anti-HBs positivity, 
and a decreased rate of anti-HBc positivity, compared to the children 
who were unvaccinated.

Another study by Bhattacharya H et al., in two villages of Nicobar Islands 
evaluated the impact of the hepatitis B vaccination ten years after 
hepatitis B vaccination [38]. The total HBsAg positivity in Nicobarese 
tribe was decreased from 20.7% to 7.4% post ten years after getting 
vaccinated. There was considerable decrease in the HBsAg carrier 
rate among the vaccinated and non-vaccinated groups with reported 
2.4% and 9.5% HBsAg positivity respectively. This change may be 
attributed to an increase in herd immunity and decrease in the source 
of infection which in turn were due to the effect of vaccination.

Su WJ et al., conducted a retrospective study to know the effect of 
universal infant HBV vaccination program on HBV carrier rate in 
pregnant women [39]. A 32 years period of cross-sectional data 
regarding maternal HBsAg and hepatitis B e antigen (HBeAg) 
screening program (launched in July 1984) was collected from the 
National Immunisation Information System. The annual HBsAg rate 
was decreased from 13.4% (for the year 1984-1985) to 5.9% (for the 
year 2016). Pregnant women who were vaccinated (born after July 1986) 
had the lowest relative risk of HBsAg positivity when compared with 
non-vaccinated pregnant women (born before June 1984).
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Most common age affected due to HBV infection in the present 
study was age group 3 (41-59 years/middle age) with mean age 
affected being 50.22±5.19. Studies by Tripathi PC et al., (31-
40 years) Khan AA et al., (21-40 years), Yashovardhan A et al., (21-
30 years) Antony J et al., (20-39 years), and Singh NH et al., (21-
30 years) [1,7,16,25,40] reported that the infection was common in 
lower age groups.

In the present study, HCV infection was highest in age group 3 (41-
59 years/middle age) with mean age affected being 50.49 (±5.24). 
In a study by Tripathi PC et al., 41-50 years was most affected 
which was similar to this study [1]. Few studies also reported highest 
infection in younger age group such as Khan AA et al., (21-40 years) 
and Antony J et al., (20-39 years) [7,25]. The difference in most 
common age affected by HBV and HCV infection may be due to 
differences in study population and their age group classification, 
coverage of childhood vaccination for hepatitis B, unsafe sexual 
behaviour among drug users and tattooing in different populations.

In this study, male predominance was observed for both HBV and 
HCV infection.

In case of HBV distribution, gross difference was noted between 
the two genders. Similar results were also reported in studies by 
Khan AA et al., Yashovardhan A et al., Antony J et al., Singh NH 
et al., Sood S et al., [7,16,25,40,41]. But a marginal difference 
was reported by Tripathi PC et al., [1]. Though there was male 

predominance for HCV infection, the difference was only marginal. 
Tripathi PC et al., and Makroo RN et al., reported similar results 
as this study [1,42]. However, Antony J et al., reported female 
predominance in their study for HCV infection [25]. The reasons for 
the male predominance may be due to more chances of exposure 
of males to risk factors which were already mentioned. 

LIMITATION
Present data is lacking important variables such as risk factors, 
epidemiological details, outcome of the patients. Though the 
observed results in present study reflect the patient population 
served by our hospital and may not exactly apply to the community 
but may reflect to some extent the seroprevalence in this part of the 
community because of the large number of cases investigated.

CONCLUSION
Prevalence of HBV and HCV in this study was 2.27% and 0.73%, 
respectively. HBV infection showed a decreasing trend and the HCV 
infection a fluctuating trend. As we all know that prevention is better 
than cure, attempt should be made to reduce the incidence of HBV 
and HCV by simple preventive measures like public education, 
screening of blood and blood products, increasing public awareness 
about importance of vaccination.

Seroprevalence of hcv

Sl. no. author year of publication State/country of study Study population Seroprevalence
concordant/discordant with 

present study

1 Chowdhury A et al., [6] 2003 West bengal Community based 0.87% Concordant

2 Farooqi JI et al., [22] 2007 NWFP, Pakistan Community based 4.06% Discordant 

3 Sinha SK et al., [23] 2012 Eastern India Blood donors 1.62% Concordant

4 Viet L et al., [24] 2012 Vietnam Blood donors 0.17% Concordant

5 Antony J et al., [25] 2014 Kerala Hospital based 0.85% Concordant

6 Kateera F et al., [2] 2015 Rwanda, Africa Health care workers 1.30% Concordant

7 Molla S et al., [26] 2015 Ethiopia Pregnant woman 0.26% Concordant

8 Suresh B et al., [15] 2016 Andhra Pradesh Blood donors 0.56% Concordant

9 Rawat A et al., [27] 2017 Delhi Blood donors 0.73% Concordant

10 Baitha B et al., [28] 2017 Jamshedpur Blood donors 0.28% Concordant

11 Ray K et al., [29] 2018 West Bengal Blood donors 0.83% Concordant

12 Khan AA, [7] 2018 Telangana Hospital based 9.78% Discordant

13 Mukherjee G et al., [30] 2019 West Bengal Blood donors 0.50% Concordant

[Table/Fig-8]: Comparative studies for seroprevalence of HCV [2,6,7,15,22-30].

Seroprevalence of hBv

Sl. no. author year of publication State/country of study Study population Seroprevalence
concordant/discordant 

with present study

1 Chowdhury A et al., [6] 2003 West bengal Community based 2.97% Concordant

2 Farooqi JI et al., [22] 2007 NWFP, Pakistan Community based 2.28% Concordant

3 Sinha SK et al., [23] 2012 Eastern India Blood donors 2.27% Concordant

4 Viet L et al., [24] 2012 Vietnam Blood donors 11.40% Discordant

5 Antony J et al., [25] 2014 Kerala Hospital based 6.35% Concordant

6 Yashovardhan A et al., [16] 2015 Andhra Pradesh Blood donors 2.20% Concordant

7 Kateera F et al., [2] 2015 Rwanda, Africa Health care workers 2.90% Concordant

8 Molla S et al., [26] 2015 Ethiopia Pregnant woman 4.40% Concordant

9 Tripathi PC et al., [1] 2015 Telangana Hospital based 1.69% Discordant

10 Rawat A et al.. [27] 2017 Delhi Blood donors 1.61% Discordant

11 Baitha B et al., [28] 2017 Jamshedpur Blood donors 1% Discordant

12 Ray K et al., [29] 2018 West Bengal Blood donors 1.36% Discordant

13 Khan AA, [7] 2018 Telangana Hospital based 44.94% Discordant

14 Mukherjee G et al., [30] 2019 West Bengal Blood donors 1.28% Discordant

[Table/Fig-7]: Comparative studies for seroprevalence of HBV [1,2,6,7,16,22-30].
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FUTURe ReCOMMeNDATION
A prospective community based study among children, adults, 
pregnant women and high risk groups to know the exact 
seroprevalence in each group and to evaluate the long term benefits 
of hepatitis B vaccination can be planned as it is more than a decade 
since this vaccination has been introduced in this state.

ReFeReNCeS
 Tripathi PC, Chakraverti TK, Khant NR. Seroprevalence of hepatitis B surface [1]

antigen and antibody to hepatitis C virus at a tertiary care centre in Telangana. Int 
J Res Med Sci. 2015;3:297-300.

 Kateera F, Walker TD, Mutesa L, Mutabazi V, Musabeyesu E, Mukabatsinda C, [2]
et al. Hepatitis B and C seroprevalence among health care workers in a tertiary 
hospital in Rwanda. Trans R Soc Trop Med Hyg. 2015;109:203-08.

 NCDC. Viral hepatitis- The silent disease facts and treatment guidelines. [3]
Available at https://ncdc.gov.in/index1.php?lang=1&level=1&sublinkid=149&lid
=159 (accessed January 30, 2018).

 Ray G. Current scenario of hepatitis b and its treatment in India. J Clin Transl Hepatol. [4]
2017;5(3):277-96. doi: 10.14218/JCTH.2017.00024. Epub 2017 Jul 8. Review.

 Satsangi S, Chawla YK. Viral hepatitis: Indian scenario. Med J Armed Forces [5]
India. 2016;72(3):204-10. doi: 10.1016/j.mjafi.2016.06.011. Epub 2016 Aug 9.

 Chowdhury A, Santra A, Chaudhuri S, Dhali GK, Chaudhuri S, Maity SG, et al. [6]
Hepatitis C virus infection in the general population: A community-based study in 
West Bengal, India. Hepatology. 2003;37(4):802-09.

 Khan AA. An update on the prevalence of viral hepatitis B and C among patients [7]
attending at tertiary hospital in South India. J Med Allied Sci. 2018;8(1):01-02.

 Kenneth WL, Jeffrey TK. Hepatitis B. American Family Physician (Electronic [8]
version), 2004. Available at: http://www.aafp.org/afp/2004/0101/75.html.

 Hoofnagle JH, Di Bisceglie AM. Serologic diagnosis of acute and chronic viral [9]
hepatitis. Semin Liver Dis. 1991;11:73.

 Lee JM, Ahn SH. Quantification of HBsAg: Basic virology for clinical practice. [10]
World J Gastroenterol. 2011;17:283-89.

 Sato K, Ichiyama S, Iinuma Y, Nada T, Shimokata K, Nakashima N. Evaluation [11]
of immunochromatographic assay systems for rapid detection of hepatitis B 
surface antigen and antibody, Dainascreen HBsAg and Dainascreen Ausab. J 
Clin Microbiol. 1996;34:1420-22.

 Ansari MHK, Omrani MD, Movahedi V. Comparative evaluation of [12]
immunochromatographic rapid diagnostic tests and PCR methods for detection 
of human hepatitis B surface antigen. Hepatitis Monthly. 2007;7:87-91.

 Clement F, Dewint P, Leroux-Roels G. Evaluation of a new rapid test for the [13]
combined detection of hepatitis B virus surface antigen and hepatitis B virus e 
antigen. J Clin Microbiol. 2002;40:4603-06.

 Naderi M, Gholipour N, Zolfaghari MR, Moradi Binabaj M, Yegane Moghadam [14]
A, Motalleb G. Hepatitis C virus and vaccine development. Int J Mol Cell Med. 
2014;3:207-15.

 Suresh B, Sreedhar Babu KV, Venkataramana B, Chandra Mouli P. Burden of [15]
transfusion transmissible viral infections among blood donors at a tertiary care 
referral teaching hospital in South India. J Clin Sci Res. 2016;5:160-63.

 Yashovardhan A, Sreedhar Babu KV, Jothi Bai DS. Trend of Hepatitis B Surface [16]
Antigen (HBsAg) among blood donors at the blood bank of a tertiary care referral 
teaching hospital in southern India. Int J Res Med Sci. 2015;3:1686-90.

 CLSI, NCCLS H18-A3 Vol. 24 No. 38 Procedures for the Handling and [17]
Processing of Blood Specimens; Approved Guideline Third Edition. Available at 
http://www.zxyjhjy.com /upload /attached /file/20170406/20170406163339_69
27.pdf (accessed April 2, 2018).

 Horvat RT, Tegtmeier GE. Hepatitis B, D viruses. Manual of Clinical Microbiology. [18]
In: Murray PR, Baron EJ, Jorgensen JH, Pfaller M, Yolken RH, eds. 8th ed. 
Washington DC: ASM Press; 2003.

 Kowdley KV. The cost of managing chronic hepatitis B infection, a global [19]
perspective. J Clin Gastroenterol. 2004;38(10 Suppl):s132-33.

 Chaudhary A. Epidemiology of hepatitis B virus in India. Hep B Annual. [20]
2004;1:17-24.

 Shepard CW, Finelli L, Alter MJ. Global epidemiology of hepatitis C virus infection. [21]
Lancet Infect Dis. 2005;5:558-67.

 Farooqi JI, Farooqi RJ, Khan N, Mussarat. Frequency of hepatitis B and C in [22]
selected groups of population in NWFP, Pakistan. JPMI. 2007;21:165-68.

 Sinha SK, Roychoudhary S, Biswas K, Biswas P, Bandopadhya R. Prevalence of [23]
HIV, Hepatitis B, Hepatitis C and syphilis in donor’s blood: A study from eastern 
part of India. Open Journal of Hematology. 2012;3-1.

 Viet L, Lan NT, Ty PX, Björkvoll B, Hoel H, Gutteberg T, et al. Prevalence of [24]
hepatitis B & hepatitis C virus infections in potential blood donors in rural Vietnam. 
Indian J Med Res. 2012;136:74-81.

 Antony J, Celine T. A hospital-based retrospective study on frequency and [25]
distribution of viral hepatitis. J Glob Infect Dis. 2014 ;6:99-104.

 Molla S, Munshea A, Nibret E. Seroprevalence of hepatitis B surface antigen [26]
and anti HCV antibody and its associated risk factors among pregnant women 
attending maternity ward of Felege Hiwot Referral Hospital, northwest Ethiopia: 
across-sectional study. Virol J. 2015;12:204.

 Rawat A, Diwaker P, Gogoi P, Singh B. Seroprevalence & changing trends of [27]
transfusion-transmitted infections amongst blood donors in a Regional Blood 
Transfusion Centre in north India. Indian J Med Res. 2017;146:642-45.

 Baitha B, Murmu S, Singh US. Prevalence and trends of markers of Hepatitis B [28]
Virus, Hepatitis C Virus and human immunodeficiency virus in Jamshedpur blood 
donors: A hospital based study. IOSR Journal of Dental and Medical Sciences 
(IOSR-JDMS). 2017;16(8):08-10x.

 Ray K, Roy H, Das M. Trends of transfusion transmissible infections among [29]
blood donors in a rural medical college of West Bengal, India. Al Ameen J Med 
Sci. 2018;11(2):93-100.

 Mukherjee G, Ghosh S, Mukherjee A, Mondal T, Mondal S. Studies on the trends [30]
of transfusion-transmissible infections in a district level hospital in West Bengal, 
India. BLDE Univ J Health Sci. 2019;4:17-19.

 Ahmed W, Qureshi H, Arif A, Alam SE. Changing trend of viral hepatitis-A twenty [31]
one year report from Pakistan Medical Research Council Research Centre, Jinnah 
Postgraduate Medical Centre, Karachi. J Pak Med Assoc. 2010;60(2):86-89.

 Arora I, Singh S, Singh S. Seroprevalence and trends of transfusion transmitted [32]
infections in blood donors of rural tertiary care hospital blood bank: A 3 year retrospective 
study in Chamba (HP). Int J Community Med Public Health. 2018;5:2453-57.

 Sajjadi SM, Pourfathollah AA, Mohammadi S, Nouri B, Hassanzadeh R, Rad F. [33]
The prevalence and trends of hepatitis B, hepatitis C, and HIV among voluntary 
blood donors in Kohgiluyeh and Boyer-Ahmad transfusion center, southwestern 
Iran. Iran J Public Health. 2018;47(7):944-51.

 Pahuja S, Sharma M, Baitha B, Jain M. Prevalence and trends of markers of [34]
Hepatitis C Virus, Hepatitis B Virus and human immunodeficiency virus in Delhi 
blood donors: A Hospital Based Study. Jpn J Infect Dis. 2007;60:389-91.

 Shaiji PS, Meena D. Seroprevalence and trend of hepatitis C virus among [35]
asymptomatic south indian population -A five year study at a regional blood transfusion 
centre. International Journal of Contemporary Medical Research. 2017;4:1716-19.

 Masood Z, Qureshi Z. Trends of Hepatitis B and C in general public living in the [36]
vicinity of M. Islam Medical College, Gujranwala. PJMHS. 2018;12(2):521-22.

 Aggarwal R, Babu JJ, Hemalatha R, Reddy AV, Sharma D, Kumar T. Effect of [37]
inclusion of hepatitis B vaccine in childhood immunization program in India: A 
retrospective cohort study. Indian Pediatr. 2014;51:875-79.

 Bhattacharya H, Bhattacharya D, Ghosal SR, Roy S, Sugunan AP. Status of [38]
hepatitis B infection- A decade after hepatitis B vaccination of susceptible 
Nicobarese, an indigenous tribe of Andaman & Nicobar (A&N) islands with high 
hepatitis B endemicity. Indian J Med Res. 2015;141(5):653-61.

 Su WJ, Chen SF, Yang CH, Chuang PH, Chang HF, Chang MH. The impact of [39]
universal infant Hepatitis B immunization on reducing the Hepatitis B carrier rate 
in pregnant women. J Infect Dis. 2019;220(7):1118-26.

 Singh NH, Singh RM, Singh HL, Devi YB. Seroprevalence of hepatitis b virus [40]
infection among patients attending a tertiary care centre in North-East India. J. 
Evolution Med Dent Sci. 2018;7(52):6306-08. DOI: 10.14260/jemds/2018/1218.

 Sood S, Malvankar S. Seroprevalence of hepatitis B surface antigen, antibodies [41]
to the hepatitis C virus, and human immunodeficiency virus in a hospital-based 
population in Jaipur, Rajasthan. Indian J Community Med. 2010;35:165-69.

 Makroo RN, Walia RS, Chowdhry M, Bhatia A, Hegde V, Rosamma NL. [42]
Seroprevalence of anti-HCV antibodies among blood donors of north India. 
Indian J Med Res. 2013;138:125-28.

PaRticulaRS oF contRiButoRS:
1. Research Scientist, Department of Microbiology, Sri Venkateswara Institute of Medical Sciences, Tirupati, Andhra Pradesh, India.
2. Research Scholar, Department of Microbiology, Sri Venkateswara Institute of Medical Sciences, Tirupati, Andhra Pradesh, India.
3. Research Scientist, Department of Microbiology, Sri Venkateswara Institute of Medical Sciences, Tirupati, Andhra Pradesh, India.
4. Technician, Department of Microbiology, Sri Venkateswara Institute of Medical Sciences, Tirupati, Andhra Pradesh, India.
5. Research Scholar, Department of Microbiology, Sri Venkateswara Institute of Medical Sciences, Tirupati, Andhra Pradesh, India.
6. Technician, Department of Microbiology, Sri Venkateswara Institute of Medical Sciences, Tirupati, Andhra Pradesh, India.
7. Professor, Department of Microbiology, Sri Venkateswara Institute of Medical Sciences, Tirupati, Andhra Pradesh, India.

PlaGiaRiSM checkinG MethodS: [Jain H et al.]

•  Plagiarism X-checker: Aug 26, 2019
•  Manual Googling: Dec 04, 2019
•  iThenticate Software: Dec 11, 2019 (19%)

etyMoloGy: Author OriginnaMe, addReSS, e-Mail id oF the coRReSPondinG authoR:
Dr. Usha Kalawat,
Tirupati, Andhra Pradesh, India.
E-mail: ukalawat@yahoo.com

Date of Submission: aug 26, 2019
Date of Peer Review: Sep 21, 2019
Date of Acceptance: dec 04, 2019

Date of Publishing: jan 01, 2020

authoR declaRation:
•  Financial or Other Competing Interests:  No
•  Was Ethics Committee Approval obtained for this study?  Yes
•  Was informed consent obtained from the subjects involved in the study?  NA
•  For any images presented appropriate consent has been obtained from the subjects.  NA


