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Abstract 
Introduction: Viral hepatitis caused 1.34 million deaths in 2015, a number comparable to the deaths caused by 
tuberculosis and higher than that caused by human immunodeficiency virus (HIV). Hepatitis A virus (HAV) and 
hepatitis E virus (HEV) are important causes of acute viral hepatitis (AVH) and acute liver failure (ALF). The 
present study aims to determine the prevalence and seasonal variation in acute viral hepatitis AVH due to HAV 
and HEV in a tertiary care hospital.  
Material and Methods: It was a retrospective analytical study conducted over 8 years from January 2016 to 
December 2023. The study included 10683 sera samples which were tested using IgM anti HAV and IgM anti 
HEV enzyme-linked immunosorbent assay (ELISA) kits.  
Results: Overall prevalence of acute viral hepatitis was 11.78%, of which 3.31% samples were positive for IgM 
anti-HAV antibodies and 8.47% samples were positive for IgM HEV antibodies. Positivity of HAV in males, 
females and paediatric group was 48.87%, 51.11%and 27.4% respectively. Positivity of HEV in males, females 
and paediatric group was 43.09%, 57.01%and 1.66% respectively. HAV-HEV coinfection positivity was 0.15%. 
The prevalence of HEV and HAV infection in pregnant women was 6.85% and 0.84 % respectively. The infection 
was more prevalent during monsoon and post-monsoon season.  
Conclusion: The present study emphasizes the importance of screening all hepatitis viral markers (A,E) for early 
diagnosis and curtailment of outbreaks and epidemics. The prevalence of HEV was more than HAV. The 
prevalence of HAV as well as HEV was more in adults as compared to children. 
Keywords: Hepatitis A, Hepatitis E, ELISA, Prevalence, Seasonal trends, acute viral    Hepatitis (AVH). 
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Introduction 

Both Hepatitis A and Hepatitis E viruses are non-
enveloped icosahedral viruses. The absence of a 
lipid envelope offers both viruses a significant 
advantage in terms of their ability to spread in the 
environment, as demonstrated by the foodborne 
and waterborne outbreaks. [1] 

HAV is a RNA virus belonging to the genus 
Hepatovirus and family Picornaviridae. [2] Anti-
HAV antibodies in human sera are detectable in 
acute illness as serum liver enzyme level reaches a 
high level and with fecal HAV shedding. IgM class 
antibody increases initially and persist for a few 

months (6-12 months usually). HAV is a self-
limiting infection without any chronic effects. [2] 
Similar to HAV, Hepatitis E virus (HEV) is another 
agent transmitted feco-orally.  

Following an acute hepatitis E virus (HEV) 
infection, the anti-HEV IgM antibody appears 
quickly, but its levels typically decline to very low 
levels within six months. Hepatitis E virus (HEV) 
is implicated in a significant portion, ranging from 
20% to 60%, of cases of sporadic acute hepatitis 
that progress to fulminant liver failure. Pregnant 
women with acute viral hepatitis are observed to 
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have a higher incidence of HEV infection 
compared to non-pregnant women with the same 
condition. Hepatitis A virus and HEV are acquired 
by consuming food and water contaminated by the 
virus (excreted in-patient's stool) by way of the 
fecal-oral. There is no definite and consistent 
seasonal pattern observed on Acute Hepatitis A and 
Acute Hepatitis E, although evidence points 
towards spring and summer peak for hepatitis A 
and E. [3] 

Infection is more common in low- and middle-
income countries with poor sanitary conditions and 
hygienic practices. Vaccination against HAV is 
recommended for children 12 months or older and 
adults with the risk of exposure, including travelers 
to endemic countries, men who have sex with men, 
people who use drugs (injected and non-injected), 
potential occupational exposure, and chronic liver 
disease.[4][5][6][7] Vaccines against hepatitis E 
virus (HEV239) are available in China but are not 
FDA-approved.[8][9] Research is limited regarding 
the efficacy of pre- or post-exposure 
immunoglobulin prophylaxis for the prevention of 
HEV in humans.[10] 

HAV and HEV are important cause of acute viral 
hepatitis and acute liver failure. However, available 
literature indicates a wide range and suggests that 
HAV is responsible for 10 to 30% of acute hepatitis 
and 5% to 15% of acute liver failure cases in India. 
It is further reported that HEV 10% to 40% of acute 
hepatitis and 15% to 45% of acute liver failure.[11] 
Hereby, we present our hospital-based study on 
seroprevalence and seasonal variation of hepatitis 
A and hepatitis E in patients attending a tertiary 
care centre in western Maharashtra over a period of 

8 years (2016–2023). 

Aims and Objective 

1. To study the seroprevalence of HAV and HEV 
in tertiary care hospital. 

2. To study the seasonal variation associated with 
HAV and HEV. 

Materials and Methods 

A retrospective analysis of data was done from sera 
samples received between 2016 – 2023 in the 
Department of Microbiology of a tertiary care 
Hospital, Mumbai for 8 years.  

The study included 10,683 serum samples from all 
age groups, who were suspected of having Acute 
viral hepatitis and were tested using IgM anti HAV 
and IgM anti HEV by commercially available 
ELISA kits. (RecombiLISA, CTK Biotech, USA). 

Inclusion Criteria: The study population included 
all patients presenting to the hospital with features 
of AVH whose samples were received for 
serological testing against hepatitis- A and 
hepatitis-E IgM Elisa. 

Exclusion Criteria: Hemolyzed and lipemic 
samples. 

Study Design: Retrospective analytical type of 
study. 

Results: A total of 10683 serum samples were 
analyzed during this study period, overall 
prevalence of acute viral hepatitis was 11.78%, of 
which 3.31% samples were positive for IgM anti-
HAV antibodies and 8.47% samples were positive 
for IgM HEV antibodies by ELISA (Figure 1). 

 

 
Figure 1: Seroprevalence of HAV and HEV 

 
 Among males HAV positivity was 48.87% and HEV was 43.09%. Among females the positivity of HAV 
was 51.11% and HEV was 57.01% (Figure 2).  
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Figure 2: Gender Specific Positivity Pattern of HAV and HEV 

 
Total 0.14% samples were positive for both anti-HAV IgM and anti-HEV IgM antibodies indicating HAV-HEV 
coinfection (Figure 3). 
 

 
Figure 3: Co-Infection of HAV and HEV Year-Wise 

 
The prevalence of HEV and HAV infection in pregnant women was 6.85% (Figure 4) and 0.84 % respectively. 
 

 
Figure 4: Distribution of HEV Positive in ANC Samples 
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Figure 5: Hav Positive Sample Distribution among Adult and Paediatric Population 

 

 
Figure 6: Seasonal Distribution of HAV and HEV 

 
Our study shows that HAV infection was more 
prevalent in the pediatric age group that is 27.4% 
(Figure5). Positivity of HEV in pediatric 
population was 1.66 %. The infection was more 
prevalent from June to August that is, during 
monsoon and post-monsoon seasons (Figure 6). 

Discussion 

Viral hepatitis especially HAV and HEV is a global 
public health problem of epidemic significance 
posing greater risk in developing countries. Both 
these infections are common in low- and middle-
income countries with poor sanitary conditions and 
hygienic practices compared to high-income 
countries [12,13] with good sanitary. 

In the present study, 11.78% of the acute viral 
hepatitis (AVH) patients had a reactive viral 
marker (HAV 3.31%, HEV 8.47%, and coinfection 
0.14%) comparable to a study by Palewar MS et al 
[14] which shows overall prevalence of 14.55% 
and HAV 6.7% HEV 8.5% and coinfection 0.60 % 
.The present study findings were also concordant 

with study of Samaddar et al [15] from Mumbai 
reporting the AVH (HAV, HEV) rate of 18.7% 
with HAV, HEV, and coinfection rates as 
6.96%,9.63%, and 2.07%, respectively. Similar 
findings were observed by study conducted by 
Mali,S et al.[16] However, it is lower than that 
reported in other AVH studies from Mangalore by 
Joon et al [17] as 29.9% (HAV 19.3%, HEV 
10.54%, coinfection 11.55%) which was due to less 
sample size in Joon et al study. 

In the present study, HEV (8.47%) was identified as 
the major cause of AVH and was more common 
than HAV (3.31%), which is in concordance with 
the other studies from different parts of the 
country. [2,15,10,18,19] T h e l o w e r prevalence 
of HAV in our study is may be due to study 
population residing in metropolitan region with 
better sanitary practices. Recent Indian studies have 
indicated a shift in the epidemiology of the HAV 
infection in India over the past decade due to 
improved economy, hygiene, and sanitation. [14] 
The co-infection in the present study is 0.14% 
which is similar to findings of Mali,S et al 
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[16],Sharma A et al [20] and Palewar et al [14] 
which shows coinfection rate of 0.3%,0.5% and 
0.6% respectively. There was zero co-infection from 
2021-2023 which might be due to proper sanitation 
and hand hygiene practices that were followed after 
COVID -19. In present study the seropositivity of 
HAV in males and females are 48.87% and 51.11% 
respectively while in HEV the positivity were 
43.09% and 57.01 % which is similar to study of 
Palewar et al [14], this study from Palewar et al 
showed positivity for HAV in males was (47.5%) 
and (52.5%) in females and HEV was 
(46.10%) males and (53.89%) females. Our 
findings for HAV positivity among males and 
females were also similar to the finding of Mali S 
et al. [16] 

In the present study the positivity of HAV and 
HEV in pediatric population was 27% and 1.66% 
respectively, which was similar to study of Bansal 
Y et al [21] and Palewar et al [14], which is 
because HEV infection is usually anicteric and 
goes unnoticed in children [2]. 

In our study the prevalence of HEV and HAV 
infection in pregnant women was 6.85% and 0.84 % 
respectively which was similar to the study of 
Samaddar A et al [15] which shows same trend of 
higher positivity of HEV in pregnant females. HEV 
infection is one of the predominant causes of 
pregnancy-related complications in the developing 
countries.[22] Hepatitis E infection during 
pregnancy is associated with high rates of 
spontaneous abortion, preterm labor and 
intrauterine deaths. While HAV and HEV 
infections occurred year-round, the incidence 
showed a seasonal pattern, with the highest number 
of cases reported during the monsoon and post-
monsoon months (June to August). HAV and HEV 
infections are transmitted by fecal oral route which 
increases in monsoon season. This finding is 
consistent with other Indian studies. [2,15,17,19,23] 

The HAV and HEV infections are transmitted by 
the feco-oral route, shortage of drinking water 
supply in pre monsoon, and cross-contamination of 
drinking water with sewage during the monsoons. 
These conditions increase the likelihood of 
contracting these infections. 

Limitations 

The present study has a few limitations. First, this 
was a hospital-based study, and since asymptomatic 
individuals are less likely to know their illness and 
seek medical assistance, the seroprevalence in the 
community may comprise a fraction of 
children/pediatric population that did not report to 
the hospital. Second, we could not do more 
sensitive tests like molecular or genotype study 
owing to financial constraints which might have 
affected the prevalence. Lastly, the fact that the 

study was a retrospective data-based study so we 
were unable to identify the significance of these 
infections on patient’s clinical outcome and 
prognosis. 

Conclusion 

The present study emphasizes regular testing of 
HAV and HEV in patients of AVH on a routine 
basis, especially for the management of severe 
infections in HAV-HEV coinfections, high-risk 
groups like pregnant females, chronic liver diseases 
and individuals with weakened immune systems 
(immunosuppressed patients) 

With a feco-oral route of transmission, periodic 
surveillance, in monsoon and post-monsoon, is of 
utmost importance for early diagnosis and 
curtailment of outbreaks and epidemics. The shift 
in the epidemiological trend in prevalence of HAV, 
from children to adult age group, highlights effect 
of HAV vaccination in children and non-immune 
adult population. 

High prevalence of HEV infections like in 
antenatal mothers signifies immediate need to 
identify acute hepatitis cases and confirm the same 
by specific anti HEV IgM test to arrive at definite 
diagnosis and reduce complications especially in 
high-risk groups. 

The prevalence of HAV and HEV infections is an 
indirect indicator of the sanitation and hygiene 
practices followed in the particular area. Thus, it is 
imperative to diagnose these infections early to 
understand outbreaks/trends and prevent faecal 
contamination of drinking water, improve 
sanitation, hand hygiene practices and public 
awareness by public health sectors. 

References 

1. Webb GW, Kelly S, Dalton HR. Hepatitis A 
and Hepatitis E: Clinical and Epidemiological 
Features, Diagnosis, Treatment, and 
Prevention. Clin Microbiol Newsl.2020 Nov 
1; 42(21):171-179. doi:10.1016/j.clinmicne 
ws.2020.10.001. Epub 2020 Oct 22. PMID: 
33110280; PMCID: PMC7581387. 

2. Kalita D, Paul M, Deka S, Badoni G, Gupta P. 
Simultaneous infection of Hepatitis A and 
Hepatitis E viruses amongst acute viral 
hepatitis patients: A hospital-based study from 
Uttarakhand. J Family Med Prim Care.2020 
Dec 31; 9(12):6130-6134.doi: 10.4103/jfm 
pc.jfmpc_1373_20. PMID: 33681052; 
PMCID: PMC7928157. 

3. Fares A. Seasonality of hepatitis: a review 
update. J Family Med Prim Care. 2015 Jan-
Mar; 4(1):96-100. doi: 10.4103/2249-4863.15 
2263. PMID: 25810997; PMCID: PMC43670 
15. 

4. Alberts CJ, Boyd A, Bruisten SM, Heijman T, 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 

Sood et al.                                         International Journal of Current Pharmaceutical Review and Research  

1410   

Hogewoning A, Rooijen MV, Siedenburg E, 
Sonder GJB. Hepatitis A incidence, 
seroprevalence, and vaccination decision among 
MSM in Amsterdam, the Netherlands. Vaccine. 
2019 May 09; 37(21):2849-2856. [PubMed] 

5. Johnson KD, Lu X, Zhang D. Adherence to 
hepatitis A and hepatitis B multi-dose 
vaccination schedules among adults in the United 
Kingdom: a retrospective cohort study. BMC 
Public Health. 2019 Apr 15; 19(1):404. [PMC 
free article] [PubMed] 

6. . Brennan J, Moore K, Sizemore L, Mathieson 
SA, Wester C, Dunn JR, Schaffner W, Jones TF. 
Notes from the Field: Acute Hepatitis A Virus 
Infection among Previously Vaccinated Persons 
with HIV Infection - Tennessee, 2018. MMWR 
Morb Mortal Wkly Rep. 2019 Apr 12; 
68(14):328-329. [PMC free article] [PubMed] 

7. Wilson E, Hofmeister MG, McBee S, Briscoe J, 
Thomasson E, Olaisen RH, Augustine R, Duncan 
E, Bamrah Morris S, Haddy L. Notes from the 
Field: Hepatitis A Outbreak Associated with 
Drug Use and Homelessness - West Virginia, 
2018. MMWR Morb Mortal Wkly Rep. 2019 
Apr 12; 68(14):330-331. [PMC free article] 
[PubMed] 

8. Hepatitis E vaccine: WHO position paper, May 
2015. Wkly Epidemiol Rec. 2015 May 01; 
90(18):185-200. [PubMed] 

9. Zhu FC, Zhang J, Zhang XF, Zhou C, Wang ZZ, 
Huang SJ, Wang H, Yang CL, Jiang HM, Cai JP, 
Wang YJ, Ai X, Hu YM, Tang Q, Yao X, Yan 
Q, Xian YL, Wu T, Li YM, Miao J, Ng MH, 
Shih JW, Xia NS. Efficacy and safety of a 
recombinant hepatitis E vaccine in healthy adults: 
a large-scale, randomised, double-blind placebo-
controlled, phase 3 trial. Lancet. 2010 Sep 11; 
376(9744):895-902. [PubMed] 

10. Tsarev SA, Tsareva TS, Emerson SU, 
Govindarajan S, Shapiro M, Gerin JL, Purcell 
RH. Successful passive and active immunization 
of cynomolgus monkeys against hepatitis E. Proc 
Natl Acad Sci U S A. 1994 Oct 11; 
91(21):10198-202. [PMC free article] [PubMed] 

11. https://nvhcp.mohfw.gov.in/common_libs/Natio
nal- ActionPlan-Combating- Viral-Hepatitis-in-
India.pdf Accessed September 2024. 

12. WHO, 2010. The Global Prevalence of 
Hepatitis A Virus Infection and Susceptibility: 
A Systematic Review Available at: http://apps. 
who.int/iris/bitstream/10665/70180/ 
1/WHO_IVB_10.01_eng.pdf. Accessed 
September 2024 

13. WHO,  2010. The Global Prevalence of 
Hepatitis E Virus Infection and Suscep 
tibility: A Systematic Review Available at: 
http://apps.who.int/iris/bitstream/10665/70513/1

/ WHO_IVB_10.14_eng.pdf. Accessed Septem 
ber 2024 

14. Palewar MS, Joshi S, Choudhary G, Das R, 
Sadafale A, Karyakarte R. Prevalence of 
Hepatitis A Virus (HAV) and Hepatitis E Virus 
(HEV) in patients presenting with acute viral 
hepatitis: A 3-year retrospective study at a 
tertiary care hospital in Western India. J 
Family Med Prim Care 2022; 11:2437-41. 

15. Samaddar A, Taklikar S, Kale P, Kumar CA, 
Baveja S. Infectious hepatitis: A 3-year 
retrospective study at a tertiary care hospital in 
India. Indian J Med Microbiol 2019; 37:230-4 

16. Mali ,S.(2024a) ‘International Journal of 
Scientific Research ‘,seroprevalence of hepatitis 
a and e viruses in patients presenting with acute 
hepatitis at a tertiary care hospital from 
mumbai,13(03),pp.51-53.doi:10.36106/jsr 

17. Joon A, Rao P, Shenoy SM, Baliga S. 
Prevalence of Hepatitis A virus (HAV) and 
Hepatitis E virus (HEV) in the patients 
presenting withacute viral hepatitis. Indian J 
Med Microbiol 2015; 33:102-5. 

18. National Viral Hepatitis Control Program – 
Operational Guidelines 2018 issued by 
Ministry of Health and Family welfare, 
Government of India. 

19. Radhakrishnan S, Raghuraman S, Abraham P, 
Kurian G, Chandy G, Sridharan G. Prevalence 
of enterically transmitted hepatitis viruses in 
patients attending a tertiary – Care Journal of 
Family Medicine and Primary Care hospital in 
South India. Indian J Pathol Microbiol 2000; 
43:433-6. 

20. Sharma A, Kumar N, Sood A. Seroprevalence 
of Hepatitis A virus and Hepatitis E virus in 
patients presenting with acute viral hepatitis: A 
retrospective study of 2- years at tertiary care 
Hospital, Himachal Pradesh in Northern India. 
Indian J Microbiol Res 2024; 11(1):38-41 

21. Bansal Y, Singla N, Garg K, Sharma G, Gill 
M, Chander J. Seroprevalence of hepatitis A 
and hepatitis E in patients at a teaching hospital 
of northern India over a period of 8 years. J 
Family Med Prim Care. 2022 Feb; 11(2):567-
572. doi: 10.4103/jfmpc.jfmpc_1212_21. Epub 
2022 Feb 16. PMID: 35360807; PMCID: 
PMC8963652 

22. Mittal A, Bithu R, Vyas N, Maheshwari RK. 
Prevalence of hepatitis A virus and hepatitis E 
virus in the patients presenting with acute viral 
hepatitis at a tertiary care hospital Jaipur 
Rajasthan. N Niger J Clin Res 2016; 5:47-50. 

23. Agrawal M, Ruchi K, Ashiah B. Saharia 
Pallab;A Study of Seroprevalence and co-
infection of Hepatitis A and Hepatitis E viruses in 
sporadic Cases in an Endemic Area. J Med Sci 
Health. 2016; 2(3):1-5. 

 

https://pubmed.ncbi.nlm.nih.gov/30992222
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6466685/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6466685/
https://pubmed.ncbi.nlm.nih.gov/30987613
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6459582/
https://pubmed.ncbi.nlm.nih.gov/30973852
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6459581/
https://pubmed.ncbi.nlm.nih.gov/30973849
https://pubmed.ncbi.nlm.nih.gov/25935931
https://pubmed.ncbi.nlm.nih.gov/20728932
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC44985/
https://pubmed.ncbi.nlm.nih.gov/7937861
http://apps.who.int/iris/bitstream/
http://apps.who.int/iris/bitstream/
http://apps.who.int/iris/bitstream/10665/70513/1/
http://apps.who.int/iris/bitstream/10665/70513/1/

