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ABSTRACT  
Background: The primitive tribal groups (PTGs) need special attention because of their low population growth: declining 

population size with high mortality rates. Scanty reports are available on the prevalence of hepatitis B virus (HBV) infection 
in primitive tribes of the country emphasizing their cultural and social practices associated with transmission of the disease. 
Methodology: The study population consisted of 87600 patients from MG hospital, affiliated with RVRS Medical college 
Bhilwara, Rajasthan. A detailed demographic history was collected.  Screening of HBsAg was performed by using rapid 
card test method.Results: The study included 87,600 participants, of which 301 patients (0.39%) were from tribal 
communities. Of the total sample, 3650 (4.1%) were found to be HBsAg positive. Among these HBsAg positive patients, 
312 (8.54%) developed chronic hepatitis B.  Out of 312 chronic hepatitis patients, the highest positivity was 28 (10.18%) in 
tribal community.136 (58.6) were isolated in age group 21-30 years in rural and urban community. Instead, 18 (64.2%) of 

the 10-20 age group were segregated in the tribal community. There were 212/312 (67.9%) more male patients than 
females. In the tribal community, 50% (14/28) were in contact with sexual partners of people with hepatitis B.Conclusions: 
The present study documents the prevalence of HBsAg among the tribal population residing in the Southern Rajasthan. The 
study findings could be considered as an interim assessment of the status of Hepatitis B infection among the tribal 
communities in Southern Rajasthan. 
Keywords: HBsAg sero-prevalence, chronic hepatitis, Hepatitis in tribal community.  
This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution‑Non 
Commercial‑Share Alike 4.0 License, which allows others to remix, tweak, and build upon the work non‑commercially, as 

long as appropriate credit is given and the new creations are licensed under the identical terms. 

 

INTRODUCTION  

A serious global health issue, Hepatitis B (HB) is a po

tentially fatal liver infection brought onby the Hepatiti

s B virus. It is the primary cause of chronic hepatitis, l

iver cirrhosis, and hepatocellularcancer.According to 

estimates from the World Health Organization (WHO

), 1.5 million new cases of chronic Hepatitis B infecti

on occur annually, affecting 296 million people world

wide.A metaanalysis indicates that there are 17 millio

n chronic carriers of HB infection in India, where the i

ncidence of HB infection is 1.46%. 

[1,2]Chronic HBV infection is defined as persistence 
of HBsAg in serum for at least 6 months after acute 

infection.  

Hepatitis-B (HB) virus infection have been divided 

into three groups (high, intermediate and low) 

according to its endemicity. India falls in the 

intermediate endemicity zone (prevalence of 2–7%, 

with an average of 4%) [3]. The Primitive Tribal 

Groups (PTGs) are a particularly vulnerable segment 

of India's indigenous tribal population, facing either 

stagnant growth or decline [4]. This may be attributed 

to various health related events, including acute and 

chronic infections that escape early detection and 

management. Higher endemicity occurs in tribal areas 

because of inbreeding depression, inadequate 

knowledge regarding the spread of the disease, 

compromised living circumstances, intimate 
interpersonal contact, and specific sociocultural 

traditions such as tattooing and piercing of various 

body parts [5]. 

https://www.sciencedirect.com/topics/medicine-and-dentistry/hepatitis-b-virus
https://www.sciencedirect.com/topics/medicine-and-dentistry/hepatitis-b-antigen
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Initial symptoms are nonspecific and may include 

anorexia, nausea, vomiting, abdominal pain, and 

jaundice. Patients with severe liver impairment 

may develop jaundice, hepatic encephalopathy, 

ascites, gastrointestinal bleeding from esophageal 
varices, coagulopathy, or infections [6]. In India, 

chronic hepatitis B (CHB) is mostly acquired 

horizontally in early childhood and to a lesser extent 

perinatally. The exact mode of horizontal 

transmission has not yet been defined, but may occur 

through contact with intact skin or mucous 

membranes with tears, saliva or blood containing 

HBV-infected secretions, or by sharing toothbrushes 

[7]. 

The Age of HBV acquisition is an important 

determinant of outcome; The earlier the age, the 

greater the risk of chronicity (e.g. >90% 
in newborns (vertical transmission), 30% in children 

aged 2–5 years and <5% in adults). Another route is 

parental transmission at any age (ie transfusion of 

infected blood or blood products, intravenous drug 

use, unsafe therapeutic injections, occupational 

accidents or nosocomial infection during health care 

procedures such as surgery, hemodialysis, and organ 

transplantation) [7]. 

MATERIALS &METHODS 

This study was conducted in the Department of 

Microbiology. It was done for 18 months, i.e 2021 to 

2023, a total of 87,600 serum samples were collected 

from patients with different communities regardless of 
age. A detailed demographic history was collected in 

detail. Blood sample was taken from the patients and 

the sera were separated. Hepatitis B surface antigen 

(HBsAg) was detected by rapid card test (J.Mitra and 

Co. Pvt. Ltd Hepacard kit). All tests were performed 

according to the manufacturer’s instructions with 

appropriate controls. 

 

RESULTS 

Blood samples (n=87,600) were collected from 

clinically suspected hepatitis B patients. Of the total 

sample majority 67,480 patients (77.03%) were from 
rural areas, while 19,819 patients (22.57%) lived in 

urban areas. A smaller proportion, namely 301 

patients (0.39%) represented tribal communities. Of 

the total sample, 3650 (4.1%) were found to 

be HBsAg positive. Among these HBsAg positive 

patients, 312 (8.54%) developed chronic hepatitis B. 

 

Table 1: Association of HBsAg positivity with place of residence or community 

S.No Community HBsAg positive Total 

Positive Negative 

1 Rural (n=67480) 2790 (4.13%) 64690 67480 (100) 

2 Urban (n=19775) 585 (2.95%) 19190 19775 (100) 

3 Tribal (n=345) 275 (79.7%) 70 345 (100) 

Table 1 shows that out of total 87600 patients, 3650 were HBsAg positive in which 2790 (4.13%) were from 

rural community, 585 (2.95%) were urban community and highest 275(79.7%) were from tribal community.  
 

Table 2: Association of chronic hepatitis with place of residence  

S.No Community Chronic hepatitis Total 

Positive Negative 

1 Rural (n=2790) 232 (8.31%) 2558 2790 (100) 

2 Urban (n=585) 52 (8.88%) 533 585 (100) 

3 Tribal (n=275) 28 (10.18%) 247 275 (100) 

Table 2 illustrate that out of total 312 positive chronic hepatitis patients, highest positivity 28 (10.18%) was seen 

in tribal community, followed by rural 232 (8.31%) and urban 52(8.88%) respectively. 

 

Table -3: Age wise seroprevalence of chronic hepatitis patients in different communities 

S.No Age (years) Rural 

(n=232) (%) 

Urban 

(n=52) (%) 

Tribal 

(n=28) (%) 

1. 10-20 65 (28.0%) 12 (23.0%) 18 (64.2%) 

2. 21-30 136 (58.6%) 37 (71.15%) 7 (25%) 

3. 31-40 27 (11.63%) 2 (3.84%) 2 (7.14%) 

4. 41-50 2 (0.86%) 1 (1.92%) 1 (3.57%) 

5. 51-60 1 (0.43%) 0 (0) 0 (0) 

6. >61 1 (0.43%) 0 (0) 0 (0) 

Table 3 demonstrates that out of all chronic hepatitis patients highest 37(71.15%), 136 (58.6)were isolated from 

age group 21-30 years in rural and urban community. Whereas, in tribal community 18(64.2%) were isolated 

from age group 10-20 years followed by 7(25%) in 21-30 years respectively. 
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Table 4: Socio-demographic details of the chronic hepatitis patients in different communities  

S.No Demographic variables Rural 

(n=232)(%) 

Urban 

(n=52)(%) 

Tribal 

(n=28)(%) 

1. Socioeconomic 

status 

Below poverty line 140 (60.3%) 2 (3.84%) 28 (100%) 

Above poverty line 92 (39.6%) 50 (96.1%) 0 (0%) 

2. Literacy Educated 212 (91.3%) 48 (92.3%) 0 (0%) 

Uneducated 20 (8.62%) 4 (7.69%) 28 (100%) 

3. Sex Male 172 (74.1%) 39 (75%) 22 (78.5%) 

Female 60 (25.8%) 13 (25%) 6 (21.4%) 

Table 4 shows that out of all chronic hepatitis patients, highest 28 (100%), 140 (60.3%)were belonging to below 

poverty line in tribal and rural area, 167/312 (53.5%) were educated, Male patients 212/312 (67.9%) were more 

than females. 

 

Table-5: Assessment of risk factors in chronic hepatitis infection in different communities 

S.No Risk factors Chronic Hepatitis 

Rural 

(n=232) (%) 

Urban 

(n=52) (%) 

Tribal 

(n=28) (%) 

1 Child born to HBV(+ve) mother 28 (12.06%) 2 (3.84) 2(7.14) 

2 Living in a household with an infected person 0 (0) 0 (0) 6 (21.4) 

3 People travelling to areas with high rates of 

hepatitis B without being immunized 

0 (0) 0 (0) 0 (0) 

4 History of surgery 0 (0) 2 (3.84) 0 (0) 

5 People on Dialysis 0 (0) 0 (0) 0 (0) 

6 History of alcohol consumption 124 (53.4) 28 (53.8) 2 (7.14) 

7 History of blood transfusion 15(6.46%) 1 (1.92) 0 (0) 

8 History of intravenous drug abuse 28 (12.06) 4 (7.69) 2(7.14) 

9 Sex partners of people with hepatitis B 0 (0) 0 (0) 14 (50) 

10 Needle stick injury 36 (15.51) 15 (28.8) 0 (0) 

11 Tattoing 1(0.43) 0 (0) 2(7.14) 

Table 5 demonstrates the risk factors associated with chronic hepatitis patients in different community. In rural 

and urban community, 53.8% (28/52) and 53.4% (124/232) were associated with the history of alcohol 

consumption, 28.8% (15/52) and 15.51% (36/232) were with the history of needle stick injury. Whereas in 

Tribal community 50% (14/28) were associated with sex partners of people with hepatitis B followed by 21.4% 

(6/28) Living in a household with an infected person. 

 

DISCUSSION 

Hepatitis B (HB) virus infection is a major public 

health problem worldwide, with an estimated 257 
million people living with chronic HBV infection. 

India is an HBV-endemic region with 40 million 

asymptomatic hepatitis B virus (HBV) carriers. In 

2015, there were approximately 887,000 deaths 

worldwide due to complications of chronic HBV 

infection (World Health Organization, 2017). The 

management of patients with chronic hepatitis B 

infection is quite complex because it requires an in-

depth knowledge of the natural history of the disease 

[8]. 

This study was conducted on a total of 87,600 clinical 
samples, of which 3650 (4.1%) samples were 

HbsAg positive and 312 (8.54) were further positive 

for chronic hepatitis. Most patients were 275 (79.7%) 

and 28 (10.18%) from tribal community followed by 

2790(4.13%) and232 (8.31%) in rural community 

(Table 1 and 2). The result was in concordance with 

the study by Premkumar et.al who also showed that 

the point-prevalence of hepatitis B among non-tribal 

populations is 2.4% and among tribal populations it is 

15.9%.8Barall D et al., also reported (98.5%) 

belonged to Tribal category [9]. A study by  

Bhattacharya et al., also reported that in statewide 

representative serosurvey conducted in 7 districts of 
Odisha inhabited majorly by scheduled tribe. There is 

population heterogeneity with the point prevalence of 

HBV in India estimated to be 2.4% and in tribal areas 

as high as 15.9%. Clusters of HBV infection is noted 

in regions like Ladakh (12.7%), Arunachal Pradesh 

(21.2%), and the Nicobarese (23.3%), Shompen 

(37.8%), and Jarawa (65%) tribes of the Andaman and 

Nicobar Islands [10]. The higher rate of HBV 

infection among tribals can be explained by 

their lifestyle, behaviour and their association 

with several socio-cultural practices such as 
endogamy, bloodletting, scarification and tattooing in 

India and the association with low health awareness in 

communities. 

The age of acquisition of HBV is an important 

determinant of outcome; the earlier the age, the higher 

the likelihood of chronicity. The risk of chronicity in 

HBV infection acquired at different ages ranges from 

>90% in newborns, 30% in children aged 2–5 years 

and <5% in adults. Neonates with vertically acquired 

HBV infection have a higher chance of chronicity and 

https://pubmed.ncbi.nlm.nih.gov/?term=Bhattacharya%20H%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Bhattacharya%20H%5BAuthor%5D
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serve as a reservoir of the infection. On the other 

hand, infection acquired in adulthood is more likely to 

present as acute hepatitis B and contribute less to the 

burden of chronic HBV [7]. 

Table 3 demonstrates that out of all chronic hepatitis 
patients highest 37(71.15%), 136 (58.6) were isolated 

from age group 21-30 years in rural and urban 

community. Whereas, in tribal community 18(64.2%) 

were isolated from age group 10-20 years. Studies by 

Vazhavandal G et al., also documented very high 

infection rate of chronic hepatitis b in patients of 21-

40 years of age. Bhattacharya et.al showed the 

prevalence of HBsAg was found highest in the age 

group of 16–49 years followed by 10–15 years in 

tribal population [10]. This study found that the 

prevalence of HBsAg is highest in the 21-30-year-old 

group, which may be because these people did 
not have the opportunity to be vaccinated during 

childhood or because of increased social activity. and 

occupational exposure, indicating that this group of 

people is at risk of hepatitis B infection. [11]. In tribal 

community the age group 10-20 year mainly isolated 

reason behind may be due to their association 

prevailing risk factors, such as body piercing, 

tattooing, sharing of razor, shaving by village barber, 

and history of multiple injections. 

Demographic variables in Table 4 demonstrate that, 

28 (100%), 140 (60.3%) were belonging to below 
poverty line in tribal and rural area. In contrast to our 

study Mukherjee P S et.al., showed majority of the 

patients belonged to the above poverty line (APL) 

social class with regional variations [12]. In the 

present study, 212 (91.3%) were educated in rural 

area and 28(100%) were uneducated in tribal area. 

The results were in accordance with the study 

conducted by Barall D which revealed 60.1% were 

educated up to the middle and 18% were illiterate [9]. 

Moreover, In the present study, Male patients 

172(74.1%), 39 (75%) 22(78.5%) were more than 

females in all communities. Several similar studies 
have also reported male predominance for chronic 

hepatitis infection Bhattacharyya G S et.al., 

Vivekanandan P et.al., Wong H et.al., Mathai F et.al., 

which may be associated with the fact that males are 

comparatively more exposed to environmental factors 

due to their family and social responsibilities that 

increases the chance of getting infection [10,13-

15].Some studies have also shown that males are even 

more prone to liver disease complications when 

compared to females and this has nothing to do with 

behavioural or environmental risk factors.Certain  
hormones such as estrogen,whichisproduced primarily 

during women's reproductive years, have been 

suggested to protect women when they develop the 

disease or develop complications after the disease 

resolves [16,17]. In addition, some Chinese 

researchers have noticed that only men have abnormal 

liver apolipoprotein, which may contribute to 

shrinkage or complications after contracting the 

disease [18]. 

Table 5 reveals that majority of risk factors associated 

with chronic hepatitis patients were 53.8% (28/52) 

and 53.4% (124/232) with the history of alcohol 

consumption in rural and urban community. Whereas 

in Tribal community 50% (14/28) were associated 
with sex partners of people with hepatitis B followed 

by 21.4% (6/28) Living in a household with an 

infected person. This was comparable with the study 

done by Premashis Kar, and  Mukherjee P S also 

reported alcohol consumption was the commonest risk 

factor of chronic hepatitis [19,12]. Long-term 

drinking stimulates increased activity of the 

inflammation-related tumor factor NF-kB, which in 

turn promotes the expression of cell adhesion 

molecules and other tumor-promoting and metastatic 

molecules. The study showed that there is little 

difference between light to moderate drinking and 
clinical outcome in patients with chronic HBV 

infection. Heavy drinking significantly accelerates the 

development of liver cancer and the risk increases 1.3-

8.4 times [20].A study by Sharmaet.al also shows 

similar result that close relations or an HBsAg 

positive person in the family was one of the important 

risk factors for HBV infection in tribal community. 

HBV is transmitted by body fluids, posing a serious 

threat of infection to close contacts, especially to 

sexual partners, and this could be a possible reason for 

significantly high positivity in this group [21]. 

 

CONCLUSIONS 

The study documents high rates of HBV infection in 

some particularly vulnerable tribal communities in 

southern Rajasthan. The research findings can be 

considered as a provisional assessment of the status of 

hepatitis B infection in the tribal communities of 

southern Rajasthan. The study also highlights the need 

to conduct a nationwide survey on hepatitis B 

infection and risk factors and to spread awareness, 

prevalence and incidence. About Hepatitis B 

Vaccination program in Tribal Area. 

 

Acknowledgements 

The authors acknowledge all participants for their 

valuable contribution to the study. Sincere thanks to 

the people and health volunteers for their support and 

hospitality to make it always feel at home despite 

being away from my family. 

 

Conflict of Interest- NIL 

 

REFERENCES 
1. World Health Organization. Global progress report on 

HIV, viral hepatitis and sexually transmitted infections, 
2021: accountability for the global health sector 
strategies 2016–2021: actions for impact: web annex 2: 
data methods. Available from: 
http://apps.who.int/bookorders.  

2. Schweitzer A, Horn J, Mikolajczyk RT, Krause G, Ott 
JJ. Estimations of worldwide prevalence of chronic 

hepatitis B virus infection: a systematic review of data 
published between 1965 and 2013. Lancet. 

https://pubmed.ncbi.nlm.nih.gov/?term=Bhattacharya%20H%5BAuthor%5D


International Journal of Life Sciences, Biotechnology and Pharma Research Vol. 13, No. 11, November 2024         Online ISSN: 2250-3137 

                                                                                                                                                                                        Print ISSN: 2977-0122 

DOI: 10.69605/ijlbpr_13.11.2024.87 

509 
©2024 Int. J. Life Sci. Biotechnol. Pharma. Res. 

2015;386(10003):1546–1555. 
3. Puri P. Tackling the hepatitis B disease burden in 

India. J Clin Exp Hepatol. 2014;4:312–
319. doi:10.1016/j.jceh.2014.12.004.  

4. Health status of primitive tribes of Orissa. ICMR 

Bull. 2003;33:91–110. 
5. Murhekar MV, Murhekar KM, Sehgal SC. 

Epidemiology of hepatitis B infection among the tribes 
of the Andaman and Nicobar Islands, India. Trans R 
Soc Trop Med Hyg.2008;102(8);729-734. 

6. Tripathi N, Mousa OY. Hepatitis B. 2023 Jul 9. In: 
StatPearls [Internet]. Treasure Island (FL): StatPearls 
Publishing; 2024 Jan-PMID: 32310405. 

7. Ray G. Current Scenario of Hepatitis B and Its 
Treatment in India. J Clin Transl Hepatol.2017 Sep 28; 
5(3): 277–296. 

8. Premkumar M, Chawla Y. Chronic Hepatitis B: 
Challenges and Successes in India.Clinical Liver 
Disease · September 2021. DOI: 10.1002/cld.1125. 

9. Barall D, Gupta A, Sharma B, Mazta SR, Singh S. 
Prevalence of chronic hepatitis B infection among 

residents of hilly tribal district in northern India. Int J 
Community Med Public Health.2018;5(7):2989-2996. 

10. Bhattacharya H, Parai D, Sahoo SK, et.al. Hepatitis B 
virus infection among the tribal and particularly 
vulnerable tribal population from an eastern state of 
India: findings from the serosurvey in seven tribal 
dominated districts, 2021-2022. Front 
Microbiol.2023;14,1039696. 

11. Sun,X., Zhu,Y., Tang, F., Deng,X., Wang,Z., and Liu, 
Y. (2021). Analysis of epidemiological serosurvey of 
hepatitis B virus among people under 29 years of age 
in Jiangsu Province, China. Hum. Vaccines 
Immunother. 17,3729-3734. doi: 
10.1080/21645515.2021.192 

12. Partha S Mukherjee, Sreenivas Vishnubhatla et.al. 
Etiology and mode of presentation of chronic liver 
diseases in India: A multi centric study. 2017 Oct 

26;12(10):e0187033. doi: 
10.1371/journal.pone.0187033. eCollection 2017. 

13. Vivekanandan P, Abraham P. et.al. Distribution of 
Hepatitis B Virus Genotypes in Blood Donors and 

Chronically Infected Patients in a Tertiary Care 
Hospital in Southern India.Clinical Infectious 
Diseases, Volume 38, Issue 9, 1 May 2004, Pages e81–
e86, https://doi.org/10.1086/383144. 

14. Wong, GL et al. (2013) Meta-analysis: the association 

of hepatitis B virus genotypes and hepatocellular 
carcinoma. Alimentary Pharmacology and 
Therapeutics 37, 517–526. 

15. Mathai F, Ngayo  O. et.al.Correlation of Quantitative 
Assay of HBsAg and Hepatitis B Virus DNA Levels 
Among Chronic HBV Patients Attending Pathologist 
Lancet Laboratory in Nairobi, Kenya. Arch Clin Infect 
Dis. 2017 October; 12(4):e13306. doi: 

10.5812/archcid.13306. 
16. Baig S. Gender disparity in infections of Hepatitis B 

virus. J Coll Physicians Surg Pak. 2009;19: 598–600. 
doi:09.2009/JCPSP.598600.doi: 09.2009/JCPSP.59860
0 [PubMed] [Google Scholar]. 

17. You H, Kong Y, Hou J, Wei L, Zhang Y, Niu J, et 
al. Female gender lost protective effect against disease 
progression in elderly patients with chronic hepatitis 

B. Sci Rep. Nature Publishing Group; 2016;6: 37498 
10.1038/srep37498 [PMC free article] [PubMed] 
[CrossRef] [Google Scholar] 

18.  Yang F, Yin Y, Wang F, Zhang L, Wang Y, Sun S. An 
Altered Pattern of Liver Apolipoprotein A-I Isoforms 
Is Implicated in Male Chronic Hepatitis B 
Progression. J Proteome Res. 2010;9: 134–143. 
10.1021/pr900593r [PubMed] [CrossRef] [Google 

Scholar] 
19. Premashis Kar. Risk Factors for Hepatocellular 

Carcinoma in India. J Clin Exp Hepatol. 2014 Aug; 
4(Suppl 3): S34–S42. doi: 10.1016/j.jceh.2014.02.155. 

20. Iida-Ueno A, Enomoto M, Tamori A, Kawada N. 
Hepatitis B Virus Infection and Alcohol Consumption. 
World J Gastroenterol (2017) 23 (15): 2651-9. 
Doi:10.3748/wjg.v23. i15.2651. 

21. Sharma. R, Shukla. M et.al. Seroprevalence and risk 

factors of hepatitis B virus infection in tribal population 
of Himalayan district Lahaul and Spiti, India. Pathog 
Glob Health. 2019 Sep; 113(6): 263–267. 
doi: 10.1080/20477724.2019.1685802. 

 

 

https://doi.org/10.1086/383144
https://doi.org/09.2009/JCPSP.598600
https://doi.org/09.2009/JCPSP.598600
https://pubmed.ncbi.nlm.nih.gov/19728952
https://scholar.google.com/scholar_lookup?journal=J+Coll+Physicians+Surg+Pak&title=Gender+disparity+in+infections+of+Hepatitis+B+virus&author=S.+Baig&volume=19&publication_year=2009&pages=598-600&pmid=19728952&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5124962/
https://pubmed.ncbi.nlm.nih.gov/27892487
https://doi.org/10.1038%2Fsrep37498
https://scholar.google.com/scholar_lookup?journal=Sci+Rep&title=Female+gender+lost+protective+effect+against+disease+progression+in+elderly+patients+with+chronic+hepatitis+B&author=H+You&author=Y+Kong&author=J+Hou&author=L+Wei&author=Y+Zhang&volume=6&publication_year=2016&pages=37498&pmid=27892487&doi=10.1038/srep37498&
https://pubmed.ncbi.nlm.nih.gov/19788185
https://doi.org/10.1021%2Fpr900593r
https://scholar.google.com/scholar_lookup?journal=J+Proteome+Res&title=An+Altered+Pattern+of+Liver+Apolipoprotein+A-I+Isoforms+Is+Implicated+in+Male+Chronic+Hepatitis+B+Progression&author=F+Yang&author=Y+Yin&author=F+Wang&author=L+Zhang&author=Y+Wang&volume=9&publication_year=2010&pages=134-143&pmid=19788185&doi=10.1021/pr900593r&
https://scholar.google.com/scholar_lookup?journal=J+Proteome+Res&title=An+Altered+Pattern+of+Liver+Apolipoprotein+A-I+Isoforms+Is+Implicated+in+Male+Chronic+Hepatitis+B+Progression&author=F+Yang&author=Y+Yin&author=F+Wang&author=L+Zhang&author=Y+Wang&volume=9&publication_year=2010&pages=134-143&pmid=19788185&doi=10.1021/pr900593r&
https://pubmed.ncbi.nlm.nih.gov/?term=Kar%20P%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4284237/
https://doi.org/10.1016%2Fj.jceh.2014.02.155
https://pubmed.ncbi.nlm.nih.gov/?term=Sharma%20RK%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Shukla%20MK%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6913645/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6913645/
https://doi.org/10.1080%2F20477724.2019.1685802

