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Hepatitis E virus: A leading cause of 
waterborne viral hepatitis in 
Northwest Districts of Punjab, India
Maninder Kaur, Shailpreet K. Sidhu, Kanwardeep Singh, Pushpa Devi, 
Manpreet Kaur, Nachhatar Jit Singh

Abstract:
BACKGROUND: Acute viral hepatitis (AVH) caused by enterically transmitted hepatitis A virus (HAV) and hepatitis 
E virus (HEV) poses a major health problem in developing countries such as India. Despite improving sanitation, 
heath awareness, and socioeconomic conditions, these infections continue to occur both in sporadic as well as 
in epidemic forms in different parts of India.

AIMS: The aim of this study is to determine the total as well as age-specific prevalence rates of HAV and HEV 
in the outbreaks of waterborne hepatitis in districts surrounding Amritsar region of Punjab.

MATERIALS AND METHODS: The study was conducted in the Virology Research and Diagnostic Laboratory, 
Government Medical College, Amritsar, during the study period of January 2015–March 2016. Samples from 
suspected outbreaks of AVH occurring in various districts around Amritsar were included as a part of the study. 
A total of 95 sera were tested for IgM antibody to HEV and HAV using IgM capture ELISA kit.

RESULTS: Out of the total 95 samples received, 73 samples (76.84%) were positive for HAV/HEV. Out of the 
total positive cases, 65 (68.42%) had HEV infection, 2 (2.1%) had HAV, and 6 cases (6.31%) were coinfected 
with both HAV and HEV. The 21–30 years age group (25 cases) was identified as the most susceptible group for 
HEV infection. The coinfected subjects presented a wider range of age distribution (1–10 years: 1; 11–20 years: 
3; 21–30 years: 1; 31–40 years: 1). Seasonal distribution of data revealed bimodal peaks for HEV infection.

CONCLUSION: There should be some surveillance system to regularly monitor the portability of drinking water 
from time to time to avoid such preventable outbreaks in future.
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Introduction

Acute viral hepatitis (AVH) caused by 
enterically transmitted hepatitis A virus 

(HAV) and hepatitis E virus (HEV) poses a major 
health problem in developing countries such as 
India. Both viruses are transmitted primarily by 
the fecal–oral route and cause a disease that is 
insignificant without serological testing.[1] India 
is hyperendemic for HAV and HEV.[2] Despite 
improving sanitation, heath awareness, and 
socioeconomic conditions, these infections 
continue to occur both in sporadic as well as in 
epidemic forms in different parts of India.

HAV is the most common cause of acute 
hepatitis in pediatric age group (1–3 years).[3] 
With improvement in socioeconomic conditions 

and its consequences, early childhood exposure 
to the virus has decreased. Hence, there has 
been a gradual shift in the age of acquiring the 
infection from early childhood to adulthood 
in different parts of the world.[4] HAV remains 
self‑limiting and does not progress to chronic 
liver disease. Children with HAV tend to present 
with nonspecific gastrointestinal symptoms, 
and jaundice with cholestasis is common. Viral 
HAV in adults has more severe course than in 
children.[5,6]

HEV is one of the leading causes of hepatitis 
worldwide. Most of the outbreaks of waterborne 
hepatitis in India have been attributed to 
HEV.[7] It is uncommon in children younger than 
10 years.[8] HEV affects young to middle‑aged 
adults and causes high mortality in pregnant 
women, 20–30% as compared to 0.2–1% in 
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general population.[9] HEV infection during pregnancy is 
associated with increased risk of prematurity, abortion, 
low birth weight, perinatal mortality, fulminant hepatitis, 
and maternal mortality.[8] HEV has been implicated as an 
important etiological agent for sporadic fulminant hepatic 
failure in developing countries.[8] Increasing the complexity of 
the HEV epidemiology, HEV is occasionally associated with 
HAV outbreaks in developing regions in the form of dual 
infection.[8,10]

According to the annual report of Integrated Disease 
Surveillance Programme, Punjab, a total of 19 outbreaks of 
hepatitis occurred from 2012 to 2014, out of which 6 outbreaks 
occurred in 2014 itself.[11] As limited data are available focusing 
on outbreaks of viral hepatitis in this region of Punjab, the 
present study was undertaken to investigate the contribution 
of HEV and HAV among cases of waterborne hepatitis and 
to study their epidemiology in relation to age and seasonal 
prevalence of these infections in this region.

Materials and Methods

The study was conducted in the Virology Research and 
Diagnostic Laboratory, Government Medical College (GMC), 
Amritsar, during the study period of January 2015–March 2016.

Serum samples from suspected cases of AVH were collected at 
the district level and sent through civil surgeon of respective 
districts to our tertiary care hospital at GMC, Amritsar, for 
investigating the causative organism behind the outbreaks. 
Each sample was accompanied by fully filled requisite 
form containing information regarding the name, age, sex, 
residential address, symptoms of AVH such as jaundice, fever, 
malaise, nausea, vomiting, diarrhea, and abdominal pain, date 
of onset of symptoms, and date of sample collection.

A total of nine outbreaks were reported, out of which four 
outbreaks were from Gurdaspur region, four from Jalandhar, 
and one from Pathankot [Figure 1]. All such samples received 
were included as a part of the study. The study was conducted 
in accordance with the ethical standards of Institutional Ethical 
Committee. All the sera were screened for IgM antibody to HEV 
and HAV using IgM capture ELISA kit (Dia.Pro Diagnostic 
Bioprobes, Italy) in accordance with the manufacturer’s 
instructions. Each test run was accompanied with two 
negative and one positive control provided within the kit as 
an internal quality check (according to the manufacturer, the 
kit has diagnostic sensitivity of 100% and diagnostic specificity 
of ≥95%).

Results

The present study, conducted to identify HAV and HEV 
in Punjab, reported nine outbreaks comprising a total of 
95 samples. IgM antibodies for HAV/HEV were diagnosed 
in the serum samples of 73 cases (76.84%). Out of these, 
65 (68.42%) were tested positive for HEV infection, 2 (2.1%) had 
HAV, and 6 (6.31%) were coinfected with both HAV and HEV.

The cases were classified according to their age groups into 
≤10 years, 11–20 years, 21–30 years, 31–40 years, 41–50 years, 
and >50 years [Figure 2]. The 21–30 years age group (25 cases) 

was identified as the most susceptible group for HEV infection. 
The HAV predominated in younger age groups (one case 
in ≤10 years and one in 11–20 years age group). The coinfected 
subjects presented a wider range of age distribution (1–10 years: 
1; 11–20 years: 3; 21–30 years: 1; 31–40 years: 1) No major 
differences were reported in clinical presentations and outcome 
among the various age groups of coinfected cases.

Seasonal distribution of data revealed bimodal peaks for HEV 
infection. One peak has been observed in winters and another 
peak in the monsoon season for both the infections [Figure 3].

Discussion

HEV has been reported as a major causative agent in 
outbreaks reported from different parts of India in the past 

Figure 3: Seasonal distributions of positive cases of hepatitis A virus and 
hepatitis E virus

Figure 2: Age-wise distribution of positive cases of hepatitis A virus and 
hepatitis E virus

Figure 1: Map of Punjab showing hepatitis affected districts
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such as Kanpur,[7] Rajasthan,[12] Kolkata,[13] Hyderabad,[14] 
and Ahmedabad.[15] The present study also points toward 
HEV being the prime etiological agent for outbreaks of acute 
hepatitis in the studied region of Punjab.

A very high prevalence (68.42%) of HEV has been recorded 
in the current study. Similar figures were reported from other 
studies also.[16‑18] However, the prevalence observed for HAV 
was quite low (2.1%) indicating that HAV was also circulating. 
However, no significant difference has been seen in clinical 
presentation among HAV and HEV cases. Several studies from 
India and abroad have reported a varying prevalence of HAV 
ranging from 1.7% to 67%.[19] A comparatively lower HAV 
prevalence may be the consequence of an overall declining 
trend due to improved living standards and environmental 
hygiene. Besides, dual infections of HAV and HEV have also 
been detected in 6.31% cases, which is comparable to other 
studies undertaken in the Indian population.[16,17]

Relatively higher number of adults in the age group of 
21–30 years were infected with HEV in comparison to children 
(<20 years). This trend is a hallmark of HEV epidemiology and 
has been reported by other Indian authors too.[9,17] With the 
improvement in socioeconomic conditions and its consequences, 
early childhood exposure to HAV has decreased markedly. 
Hence, there has been a gradual shift in the age of acquiring 
the infection from childhood to adulthood in different parts of 
the world.[4] This trend has also been reported in this study as a 
single case of HAV has been seen in <10 years age group among 
the total HAV cases. In addition, out of the total coinfected (HAV 
and HEV) cases also, only one case was identified below 10 years.

Many authors have investigated fetal outcomes of HEV infection 
in pregnant women and found in utero transmission with fetal 
outcomes ranging from intrauterine fetal death to symptomatic 
and asymptomatic neonatal liver infection.[9,20] Interestingly, two 
pregnant females presented with the clinical symptoms for viral 
hepatitis and both of them were confirmed to contain the HEV 
IgM antibodies in their serum. On follow‑up, one pregnancy 
ended in stillbirth and the other continued unaffected.

In reference to the seasonal variation of the occurrence of 
HAV and HEV infections, maximum number were diagnosed 
in winter months of January and February, followed by 
monsoons (August). Fecal contamination of water pipelines 
leading to contamination of drinking water may have been the 
reason for outbreaks in winter months. The heavy run off during 
rains causes contamination of water leading to excess of HAV 
and HEV infections during the rainy season. Outbreaks during 
rainy season have been reported by other researchers also.[21,22]

Conclusion

These investigations are an indication to civic authorities to 
take prompt action to curtail the outbreaks. Collaboration 
of various public heath sectors to work together with health 
department for prevention of such outbreak is the need of the 
hour to avoid such kind of outbreaks in future.

Limitation of the study
The present investigation suffers from limitation that we 
received samples for investigating the type of virus causing 

the outbreaks and the reports of the results were sent to the 
respective civil surgeons of the various districts, but further 
actions such as locating the source and taking control measures 
necessary for curtailing the outbreaks were done at the level 
of district authorities.

Although the sample size is very less, high prevalence of HEV 
seen in outbreaks reported in the study region mandates the 
screening for HEV. This is especially essential for pregnant 
women where outcome can be affected besides mortality in 
pregnant females themselves.
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