
RESEARCH Open Access

Jaundice outbreak likely caused by HEV in
Amritsar, Punjab, India, 2013
Tripurari Kumar1*, Aakash Shrivastava1, Deepak Bhatia2, Yash Mitra2, Anil Kumar1, Sharmeen Hussain3,
Lakhbir Singh Chauhan1, Kayla F. Laserson4,6, Jai Prakash Narain1, Rajesh Kumar5 and Averhoff Francisco6

Abstract

Background: Hepatitis-E Virus (HEV) infection is endemic in Punjab, India. On 4th April 2013, public officials of
Labour Colony, Amritsar reported > 20 jaundice cases occurring within several days.

Methods: We performed a case-control study to identify the cause and prevent additional cases of jaundice cases
in Amritsar, Punjab, India in 2013.

Results: A total of 159 cases (attack rate 3.6%) and 1 death were identified in Labour and 5 adjoining colonies from
January 1 to June 5, 2013. Persons with jaundice were more likely to report foul-smelling piped water (adjusted
odds ratio [AOR], 4.0, 95% confidence interval [CI], 2.2–7.2) and used piped water for drinking (AOR, 5.1; 95% CI,
2.2–11.4) than persons without jaundice. Among 14 cases tested, all had anti-hepatitis E virus IgM, and none had
anti-hepatitis A virus IgM. Additionally, 21/23 tap water samples from affected households had detectable fecal
coliforms. An environmental investigation found that water pipelines were damaged during sewer construction and
likely led to contamination of drinking water with hepatitis E virus.

Conclusions: Hepatitis E outbreaks are common in India, to curb future outbreaks of hepatitis E; measures to
ensure safe drinking water are urgently needed.
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Article summary
An investigation into a 2013 outbreak of jaundice in
Amritsar, India found the likely cause was hepatitis E
virus from a contaminated water pipeline broken during
sewer construction, an accident residents were not
alerted to.

Introduction
There are 20 million Hepatitis E virus (HEV) infections
that result in 44,000 deaths annually as per World
Health Organization (WHO) estimates [1, 2]. More than
60% of recognized HEV infections and deaths occur in
South Asia [3]. Although HEV is endemic is India and
outbreaks are regularly reported [4], field investigations
of HEV outbreaks are infrequent, limiting opportunities
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No mass gatherings or other community events were
reported to occur during or preceding the outbreak.
Mapping revealed a clustering of cases around a new
sewer line construction site and a damaged water/sewer
pipeline (Fig. 2). A total of 14 samples (5 samples col-
lected on 5th April, 6 samples on 6th April and 3 sam-
ples on 16th April) were collected on convenience and
sent to microbiology department, Govt. Medical College,
Amritsar. All 14 were positive for anti-HEV IgM and
negative for anti-HAV IgM.

Risk factors
Overall, 159 cases and 159 controls were included in the
case-control study (Table 3). The median age of case
was 33 years (range 7–75) and control was 34 years
(range 9–75). On bivariate analyses, cases were signifi-
cantly more likely to have a family size ≥5 (OR, 1.5; 95%
CI, 1.0–2.4), to be non-Sikh (OR, 1.9; 95% CI, 1.2–3.0),
to complain of foul smelling water (OR, 2.8; 95% CI,
1.8–4.5), and to use piped water for drinking (OR, 4.7;
95% CI, 2.5–8.7). Boiling water before drinking showed a
protective effect (OR 0.1; 95% CI: 0.1–0.3). Income, food
habits, toilet use, and hand washing practices were not
significantly associated with having jaundice.

After controlling for religion, family size and water
storage in house, a multivariate analysis indicated
foul-smelling water (AOR, 4.0; 95% CI 2.2–7.2), drinking



(T3: Fig. 2) was non-functional from October 2012 to
April 2013.

Chlorination of water supplies was irregular and unre-
liable; only 2 of the 4 tubewells had functioning chlorin-
ation systems. Of the 23 tap water samples (19 from
case houses and 4 from control houses) collected on
convenience. 14 tap-water samples were from same
houses where serum samples were collected and sent to
Public Health Lab for testing. 21 samples (19 cases plus
2 controls) were contaminated with fecal coliforms (me-
dian 44 CFU/100 ml).

The construction of a new sewer line being laid in
Sher Shah Suri road, intersecting Baba Jiwan Singh
Colony and Sat Kartar Nagar (Fig. 2





repair of pipelines [8]. Health educational activities in
the community regarding personal and domestic hygiene
were also provided through mass media and consump-
tion of safe water was stressed.

Our study has several limitations. First, cases were
self-identified and subject to ascertainment or recall
bias. Second, we could not obtain an existing map of the

http://www.who.int/mediacentre/factsheets/fs280/en/
http://www.who.int/mediacentre/factsheets/fs280/en/
http://apps.who.int/iris/bitstream/10665/255016/1/9789241565455-eng.pdf
http://apps.who.int/iris/bitstream/10665/255016/1/9789241565455-eng.pdf
http://www.censusindia.gov.in/pca/SearchDetails.aspx?Id=41656
http://www.censusindia.gov.in/pca/SearchDetails.aspx?Id=41656
http://tourism.gov.in/sites/default/files/Other/Punjab.pdf
http://www.jica.go.jp/english/our_work/evaluation/oda_loan/economic_cooperation/c8h0vm000001rdjt-att/india10.pdf
http://www.jica.go.jp/english/our_work/evaluation/oda_loan/economic_cooperation/c8h0vm000001rdjt-att/india10.pdf
http://www.jica.go.jp/english/our_work/evaluation/oda_loan/economic_cooperation/c8h0vm000001rdjt-att/india10.pdf
https://apps.who.int/iris/bitstream/handle/10665/42785/924156251X.pdf;jsessionid=ED6982F1F6411921C172B5E3BBF8381A?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/42785/924156251X.pdf;jsessionid=ED6982F1F6411921C172B5E3BBF8381A?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/42785/924156251X.pdf;jsessionid=ED6982F1F6411921C172B5E3BBF8381A?sequence=1


http://www.who.int/mediacentre/factsheets/fs280/en/
http://www.who.int/mediacentre/factsheets/fs280/en/

	Abstract
	Background
	Methods
	Results
	Conclusions

	Article summary
	Introduction
	Materials and methods
	Investigation and case-control analysis
	Investigation of environmental factors
	Laboratory evaluations
	Data analyses

	Results
	Description of the outbreak
	Risk factors
	Water investigation

	Discussion
	Conclusion
	Acknowledgements
	Funding
	Availability of data and materials
	About this supplement
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

