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STUDY ON THE PREVALENCE OF HEPATITIS B VIRUS INFECTION IN ODISHA STATE OF INDIA
(2021-2022)

Abstract

Viruses has a more impact on a human population. Hepatitis means the inflammation of the liver; it's
most commonly affected by the viruses. The hepatic viruses consist of A, B, C, D, E. The hepatic viruses A
and E are spread by Faeco-oral route and B, C, D are spread by parenteral route. And recorded as the major
cause of hepatitis . All types of viral hepatitis are seen in indian population. WHO recommends HB
vaccination at birth to tackle the burden of hepatitis B. Among which the Odisha state in the eastern part
of India is most prevalent to hepatitis b viral infection the most common reason of it is Odisha consist of
the 1/3 rd of the tribal population of the India. We show the comparison between the tribes and the

particularly vulnerable tribal population.

Keywords: viral hepatitis, HVB, Tribal Population, PVTGs, Serological survey.

UHOuAHbIH Oduwa wmambiHOa eupycmyk B
remamumuHUH mapanbiwblH usundee (2021-2022)

AHHOTALUA

BupycTap afiaM IOMyJIsSuusaCchIHA Ko6YPOOK Taacup 3TeT.
TemaTuUT 6OOPIAYH CE3TeHUIIVUH OWIAUPET, KOIUYIyK
BUPYCTap ara Taacup 3TeT. BUDYCTyK reraTUTTEpIUH A,
B, C, D, E Typniepy 6ap. BUPYCTYK reraTUTTHH A jKaHa E
TYpyiepy eKaiabIK - OpaJIABIK )KOJIYy MeHeH, all 3Mu B, C,
D BupycTapbl IapeHTepaIObIK JKOJI MEHeH TapasaT
’KaHa BUPYCTYK TellaTUTTepAUH HETU3TU cebebu 60yt
ScenTesneT. BUPYCTYR TelaTUTTUH 6apIbIK TYpiIepy
Vupya KankeIHIa KespelneT. [JCCY BUPYCTYK relaTUTTU
a3alTyy YYYH BIMBIDKall TOpenreHze B remnaTuTrHe
KaplIbl S5MJI@6HY CYHYIUITAWUT. AJapJblH apachkIHZA
VIHOUAHBIH YBITHII 6GeJyryHzmery OnuINa INTATBIHIA
BUPYCTYK TellaTUT B MHEKIIUACH 3H KOII TapajraH.
Opuita MHAUSAHBIH YPYYIYK KaJKBIHBIH 3/1  6enyryH
Ty3eT. bus ypyyjiap MeHeH e3rede aslyy YpPYYIyK
KaJIKTBIH KaTMapHhIH CAJIBIIITLIPYYHY KOPCOTOOY3.

Aukbl4 Ce300p: BUDPYCTYK TrenaTur, BIB, ypyynyk
[IOIYJIALIAA, ©3re4Ye ajChl3 ypyylap, CepOJIOTUAJIBIK
U3UIIZes.

U3yueHue pacrnpocmpaHeHHocmu 8UPYCHOro
remamuma B e uHOulickom wmame Oduwa (2021-2022
rr.)

AHHOTaUg
BUpyChl OKa3bIBAlOT 6OJblllee  BO3JENCTBUE HAa
YeJIOBEYEeCKYy0  IIONMyJALMI0. ['ermaTUT  O3Ha4daer

BOCIaJIeHMe [TeyeHY; Yallle BCero BUPYChI IIOPayKAIOT ee.
Pa3sHOBUIHOCTb BUPYCHBIX remaTutoB A, B, C, D, E.
BupycHble remaTuThl A U E pacropocTpaHAKTCI
deranbpHO-OpanbHBIM IyTeM, a Bupycel B, C, D
pacIIpOCTPaHAIOTCA  IIapeHTepaJibHbIM IIyTeM U
3aperucTprUpoBaHbl KaK OCHOBHAA MIPHUYMHA rernaTrurta
Bce TUIBI BUPYCHBIX TelIaTUTOB HabIIOZAITCI
WHAUNCKOTO HaceJIeHUA. BO3 peKoMeHAyeT
BaKLMHAIIMIO IIPOTUB relaTUTa B Ipy pOXAEHUU C
TIOC/IeIYIOUTUM BBeJIEHUEM JIBYX MJIU TPEX [103, YTOOBI
CHU3UTH 6peMs remaTuTa B .Cpeoul KOTOPBIX INTAT

Ofuita B BOCTOYHOM YacT WHAum Haubonee
IIOJIBepKeH BUPYCHOM UHQEKINU renaTura B.
Haufosnee pacIpoCTpaHeHHONM IPUYMHOM  3TOTO

aBJAeTcsa To, YTo OAullla COCTOUT U3 1/3 mIeMeHHOro
HacesieHUs u3 MHAuUM. MBI [IOKa3blBaeM CpaBHEHUEe
MexXny IUIeMeHaMH )4 0CcOb6eHHO YA3BHMMbIM
IUIEMEHHBIM HaCeJIEHHNEM.

Knioyeeble cnoea: BUpycHBIN renatut, BI'B, reMeHHas
nonynauys, IIBTT, cepoiorndyeckoe UcciiefoBaHUe.
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Objective

The objective of the study is to estimate the prevalence of the hepatitis B, C, D in the
patient who are attending the hospital depends on the antigen (surface Ag, Core Antigen) and
Antibodies present in the blood and depend on the antigen and antibodies interpretation is
made.

Introduction

With a prevalence of 3-4.2% of Hepatitis B surface antigen (HBsAg) and 40 million HBV
carriers, India ranks in the intermediate endemic zone for the Hepatitis B virus (HBV)
infection in the world.( WHO Factsheet-b- World Hepatitis Day, 2016) Odisha, an eastern
state of India, has the third-highest percentage of tribal population in the country and limited
information is available regarding the prevalence of HBsAg among them. The present study
attempted to estimate the prevalence of HBsAg among the 35 Scheduled tribal (ST)
communities and 5 Particularly Vulnerable Tribal Group (PVTG).

Odisha, a state in the eastern region of India, is a home to 62 different tribal community
and 13 Particularly Vulnerable Tribal Group (PVTG). A Particularly vulnerable tribal group or
PVTG previously known as a Primitive tribal group is a sub- classification of Scheduled Tribe
or section of a Scheduled Tribe that is considered more vulnerable than a regular Scheduled
Tribe

Hepatitis B formerly known as (Serum antigen) is an acute systemic infection with
major pathology in the liver. Transmitted usually by parenteral route .it's an acute self-
limiting infection, having long incubation period (4 weeks to 6 month). In approximately 5 -
15 percent of cases HBV infection fails to resolves and affected individual the become
persistent carrier of the virus. HBV virus may cause progressive liver disease includes
chronic acute hepatitis and hepatocellular carcinoma. There is also close association of Hep
- Band primary liver cancer and it is considered as a global threat worldwide.

Contaminated blood is the main source of infection, although the virus has been found
in the body secretion such as Saliva, vaginal secretion and semen of infected person and in
the health care worker

Although immunization remains the most effective way to control the spread of HBV
infection, it is estimated that every year at least 27 million children worldwide do not receive
the basic doses of immunizations. According to World Health Organization (WHO), one-third
of the global population (two billion people) has been infected with hepatitis B virus. In 2013,
other viral hepatitis accounted for 1.45 million deaths with 63% increased burden of deaths
than that from 1990 of 0.89 million deaths. The prevalence of hepatitis B virus varies between
5t020% in the developing countries.

Methodology

India is more prevalent to hepatitis B, In india many states having hepatitis but odissa is
the state in the eastern part of the india. Has largest Scheduled Tribes population (22.85% of ST
population) with 62 Scheduled Tribes and 13 Particularly Vulnerable Tribal Groups
(PVTGs).they live in the forest areas and the hilly areas which are socially and economically

25


https://www.frontiersin.org/articles/10.3389/fmicb.2023.1039696/full#ref20

BecmHuk OwI'Y. MeduyuHa, N21(1)/2023

margined. These tribal population are also at higher risk of facing various public health issues.
A population-based, age-stratified, cross- sectional study design was adopted for the study.
(https://pubmed.ncbi.nlm.nih.gov/32318373/)

Seven tribal predominated districts were selected for the study.

Kalahandi
Kandhamal
Nabarangpur
Mayurbhanj
Keonjhar
Sambalpur
Sundargarh

NouswN e

Sampling Framework

A multi-stage random sampling method was used in each district. Villages within each
district (clusters) were selected through probability proportionate to size method. Sample size
for each district was calculated to be 395 (rounded off to 400) with an assumption of an
expected prevalence of 50% (reported in previous surveys), relative precision of 16%, design
effect of 2.5, and non-response rate of 10% for a 95% level of confidence. Ten clusters in each
district (total 70 clusters) were selected using the PPS methodology using household
population size from the census. From each cluster, at least 40 individuals (4 with age 6-
9years, 8 with age 10-17years and 28 aged 18years and above) were enrolled in the survey
(https://pubmed.ncbi.nlm.nih.gov/36629188/). Enrolment of a minimum number of individuals
in each age group was ensured so that the overall distribution of the sampled population will
be comparable to the age structure of the population of the state. Therefore, a minimum of 40
tribal individuals from each cluster and 400 individuals from 10 clusters of each tribal
predominated district were enrolled except for three districts Mayurbhanj, Sambalpur, and
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Sundargarh (due to lack of sufficient volume of samples).

Lab diagnosis: HBsAg (a marker of chronic infection) screening, liver function test, SGOT,
SGPT, ALP, total bilirubin, direct bilirubin, and albumin.
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27



BecmHuk OwI'Y. MeduyuHa, N21(1)/2023

Variables Frequency Proportion (%) HBsAg positive Prevalence (95% HBV DNA

n (%) Cl) (mean+SD) (IU/mL)

Age

6-9 279 10.2 5(1.79) 0.66-4.37 8.33+8.24
10-15 450 16.4 11(2.44) 1.29-4.46 19.24121.19
16-49 1,497 54.7 44 (2.94) 2.17-3.96 17.44+18.79
50 and above 511 18.7 10 (1.96) 0.99-3.69 8.09+8.56
Gender

Male 1,176 43.0 26(2.21) 1.48-3.27 16.17+17.10
Female 1,561 57.0 44(2.82) 2.08-3.80 17.74+£18.93
Districts

Kalahandi 514 18.8 24 (4.67) 3.08-6.97 18.17+£19.19
Kandhamal 488 17.8 23(4.71) 3.07-7.09 10.08 £10.69
N;lh:lrangpur 486 17.8 3(0.62) 0.16-1.95 2.08+2.48
Keonjhar 480 17.5 9(1.88) 0.92-3.66 17.64+18.42
Mayurbhanj 270 . 99 2(0.74) 0.13-2.94 -
Sambalpur 195 7.1 1(0.51) 0.03-3.26 =
Sundargarh 304 11.1 8(2.63) 1.23-5.32 15.96+16.77
Ethnicity

Scheduled tribes 2,409 88.0 39(1.62) 1.17-2.23 17.70£18.96
PVTG 328 12.0 31(9.45) 6.61-13.27 16.70+17.89

(on the survey done in 2021-2022)

Result

Total of 2,737 sera specimens collected from tribal population aged 6years and above
were tested for HBsAg. This included 279 (10.2%) sera from children aged 6- 9years, 450
(16.4%) from participants aged 10-15years, 1,497 (54.7%) from participants aged 16-49years,
and 511 (18.7%) participants aged 50years and above. About 1,176 (42.9%) of the sera tested
were from male (Table 1). The district- wise and tribe-wise distribution of participants is
provided in graphs respectively. Of the 2,737 sera tested, 70 (2.56%; 95%CI: 2.01-3.24) were
positive for HBsAg. The PVTGs had a significantly higher prevalence of HBsAg than other STs
HBsAg positivity was recorded as 1.79% (n=5); 2.44% (n=16); 2.94% (n=44); and 1.96% (n=10) in
the age group of 6-9years, 10-15years, 16-49years, and above 50years, respectively. The
HBsAg positivity was detected as 14.18 and 6.06% among the PVTGs, Kutia Khond, and Paudi
Bhuyan tribes. Among the Scheduled tribes, the prevalence of HBsAg was highest among
Rajuar (6.25%) followed by Gond (6.0%), Kol (4.26%), Gondo (4%), Khond (3.6%), Bhuyan (3.13%),
and Savar (2.36%)

Among the 70 HBsAg positive individuals, 30 (42.9%) were found positive for HBV DNA.
The viral load among HBsAg positives ranged between 0.10x102-6.84x108 IU/mL
(Supplementary Table S1). The viral load among the HBsAg positives in the age group of 6-
9years was 0.10x102-7.47x1031U/mL. Among the Kutia Khond PVTGs, 8 out of 20 HBsAg
positive (40%) showed the presence of HBV DNA with viral load of 0.4x102-1.34x105 IU/mL.
Six out 0f 10 (60%) HBsAg positive Paudi Bhuyan PVTGs showed the presence of HBV DNA with
viral load of 0.17x102-4.29x107 IU/mL. Both the PVTGs were first time surveyed for HBsAg
prevalence and showed high viral load indicating a high potential to transmit the virus.
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Tribes Districts present Population HBsAg
covered positive n (%)

Scheduled tribe

Bhatara Nabarangpur 22 0
Bhatra Nabarangpur 340 3(0.88)
Bhuiya Keonjhar, Sundergarh, Mayurbhanj, Sambalpur 36 0
Bhuyan Keonjhar, Sundergarh, Mayurbhanj, Sambalpur 64 2(3.13)
Gond Kalahandi, Nabarangpur 100 6 (6.00)
Gondo Keonjhar, Sambalpur, Kalahandi 50 2 (4.00)
Juang Keonjhar 64 0
Khond 33 12 (3.60)
Kisan 152 0
Kol 47 2(4.26)
Kolha Mayurbhanj, Keanjhar 47 0
Kond Kandhamal, Kalahandi 176 1 (0.57)
Kora Keonjhar 21 0
Munda Sundergarh, Sambalpur, Keonjhar 128 1{0.78)
Oraon Sundergarh, Sambalpur, Keonjhar 65 0
Rajuar Mayurbhanj 16 1(6.25)
Santal Mayurbhanj, Keonjhar 34 0
Saora Kalahandi 25 0
Savar Kalahandi 297 7 (2.36)
Sounti_Bhumia Keonjhar, Mayurbhanj 29 0
Others (Bathudi, Bhumij, Binjhal, Dadua, Didayi, Gadaba, Ghara, Keonjhar, Sundergarh, Mayurbhanj, Sambalpur, 366 2(0.55)
Kawar, Kharia, Kharwar, Korua, Koya, Madia, Mundari, Paroja, etc.) | Kalahandi, Kandhamal, Nabarangpur

PVTG's

Dongria_Kondh Kalahandi 1 1(100.00)
Kutia_Khond Kalahandi, Kandhamal 141 20(14.18)
Lanjia_Saora Kalahandi 1 0
Paudi_Bhuyan Sundargarh, Keonjhar 165 10 (6.06)
Saora Kalahandi 17 0

All the HBsAg positive individual had normal SGPT and 11 individuals had abnormal
SGOT (Supplementary Table S1). Among these 11 individuals, 6 had the HBV DNA. Eighteen
individuals with HBsAg had abnormal ALP and 8 among them had the presence of HBV DNA.
Among all the HBsAg positive individuals, mean SGOT,

ALP, Total Bilirubin, and Albumin levels were 64.96U/L, 255.67U/L, 0.75mg/dL, and
5.27g/dL, respectively. Direct Bilirubin were normal among all the HBsAg positive individuals.

Discussion

In the analysis two of these PVTGs, Kutia Khond (Kalahandi § Kandhamal) and Paudi
Bhuyan (Sundargarh § Keonjhar), showed a higher prevalence of HBV infection, although
all five PVTGs included in the study share similar socio-cultural aspects, geographical
location, and relative isolation from the general population.

The present study first-time documents the prevalence of HBsAg among the major
tribal population residing in the eastern state of the country. To effectively allocate
resources in order to prevent, test for, and treat viral hepatitis, these updated data on HBV
prevalence will be useful for assessing mortality from HBV associated cirrhosis in state
level. Based on the varying prevalence of HBV in certain populations, more effort and
resources must be devoted to educating the community and children on Hepatitis B and its
serious complications.

study has key limitations, firstly, in the main survey, we did not include children
younger than 5years of age for logistical reasons. Secondly, we did not collect

information about hepatitis B vaccination from the participants, considering issues
regarding parental recall and non-availability of vaccination cards and lastly inability to test
different other markers of Hepatitis B infection due to scarcity of sample volume.
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Conclusion

The study documents high rates of HBV infection in some of the particularly vulnerable
tribal communities residing in Odisha, eastern India. The study findings could be considered
as an interim assessment of the status of Hepatitis B infection among the tribal communities
and PVTGs residing in Odisha state. About 2% of the children born after the introduction of
Hepatitis B vaccine were positive for HBsAg? indicating the need to improve the coverage of
three doses of Hepatitis B vaccine in India. The study also highlights the need for a statewide
survey of Hepatitis B infection and risk factors, coverage and impact of the Hep B vaccination
program introduced in 2010-2011 in Odisha with special reference to the ST and PVTG
population of the state.
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