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ABSTRACT: 
Hepatitis E virus (HEV) infection is a global disease causing acute 
hepatitis, transmitted by fecal contaminated water. In South East 
Asian countries like, Nepal Hepatitis E virus is a most common 
causative agent of sporadic viral hepatitis and outbreaks. The risk of 
viral hepatitis has escalated after April earth quake in Nepal. The 
study was done with the objective to �nd the prevalence of HEV 
speci�c IgM among the general population. Blood samples from 
570 healthy populations were tested for HEV IgM by using the 
Wantai HEV-IgM ELISA, and 1.40% of the study population is found 
to be harboring the HEV IgM. The study fostered the low level 
exposure to virus with human reservoirs.

INTRODUCTION
Hepatitis E virus (HEV) infection is a global disease with 20 million 
estimated infections and 70,000 deaths per year []. Hepatitis E virus 
causes acute hepatitis, transmitted by fecal contaminated water 
through fecal oral route []. It is usually self-limiting type of acute 
hepatitis; most of the cases are asymptomatic followed by spontaneous 
clearance of virus. The ratio of symptomatic to asymptomatic cases 
ranges from 1:2 to 1:13 in the developing world [, ].

In South East Asian and African countries, sporadic HEV infection is 
most common form of viral hepatitis and major epidemics also 
occur in the period of 7 to 10 years; in Nepal mostly HEV outbreaks  
are observed as exacerbations of endemic infections [, ,, ]. Recently 
the outbreak was observed in 2014 in Eastern part of Nepal, 
Biratnagar, causing 1481 infections and 11 deaths []. From different 
studies, the prevalence of HEV speci�c IgG is found to be 16-38% 
among general population in Nepal [6, ]. 

Lack of proper sanitation, contamination in drinking water supplies 
poses high risk of HEV infection in dry season in developing 
countries [, ]. Interestingly, the case fatality rate is very high 
projecting 16-38% among pregnant women as a result of, 
unexplainably high rate of fulminant hepatic failure, in comparison 
to general population curtailing to 1-3% [7]. The increasing reports 
of HEV being transmitted through blood transfusion also highlights 
the potential risk, this virus poses to blood supply safety [,        ]. 
However, screening for acute HEV infection serologically or HEV RNA 
is not routinely performed in Nepalese hospitals for any clinical 
procedures-blood transfusion or surgery. 

Dur ing HE V infec t ion,  the �rst  ant ibody to  appear  i s 

immunoglobulin M (IgM) at week 4, followed by IgG. The usual 
length of IgM positivity is between 2 and 3 months while IgG may 
last for years. The �nding of positive, HEV speci�c IgG is not useful for 
differential diagnosis of hepatitis. So, the detection of HEV speci�c 
IgM is preferred in the area of high prevalence [7]. However, there is 
scarce of data on the prevalence of anti HEV speci�c IgM among 
asymptomatic general population in Nepal. 

The study was done with the objective to �nd the prevalence of HEV 
speci�c IgM among the general population without any symptoms 
of hepatitis and morbid conditions.  

MATERIALS AND METHODS
A cross sectional study was conducted between October 2015 and 
February 2016 to estimate the prevalence of anti HEV IgM among 
asymptomatic population. Blood samples were collected from total 
570 people visiting National Public Health laboratory during six 
months. The verbal consent was taken from patients, and ethical 
clearance was obtained from institutional research committee. 
People going to have clinical procedures and blood donors who 
need to be tested for HIV, HBV and HCV were asked about the 
symptoms of hepatitis (vomiting, anorexia and jaundice) for last 
three months. Participants without any such complaints were 
enrolled in the study. All samples were tested for HEV IgM by using 
the Wantai HEV-IgM ELISA (Beijing Wantai Biologic Pharmacy 
Enterprise Co., Ltd, Beijing, China) while Anti HIV antibody, HBsAg 
and Anti HCV antibody by using SD Bioline following the standard 
protocol. The positive results of anti HEV IgM were retested once and 
considered positive when signal to cut off value is greater than 1.1 
(S/Co >1.1). 

RESULTS
The study population comprised of 570 participants with 413 
(72.4%) males and 158 (27.7%) females with age ranging from 5 to 
70 years. The anti HEV IgM was observed among 1.40% of the study 
population. The higher occurrence of IgM was seen among male 
population with age groups 30-45 years. All the population in the 
study had reacted negative with HIV, HBV and HCV. 

Table.1 Age and Gender wise distribution of HEV seropositivity
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Variables Total 
population

HEV 
seropositive

HEV 
seronegative

Overall Seropositivity 570 08 562
Gender

Male 413 7 406
Female 158 1 157
Age,Y
1-15 29 0
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DISCUSSION 
This study was conducted to identify the prevalence of anti HEV IgM 
to know subclinical infection among asymptomatic general 
population. The prevalence of anti HEV IgM was found to be 1.4% in 
our study. Our estimate of anti HEV IgM is similar to the studies 
performed at China, Iran [,,]. The prevalence of anti HEV IgM can vary 
between the geographic regions, time of study and sensitivity of 
test methods as well [7,]. Overall, the prevalence of HEV infection is 
higher in South East Asia worldwide [17]. Nepal is hyper endemic 
region and after the disastrous earth quake in April 2015 the risk of 
HEV outbreak along with other water borne diseases were 
anticipated. The outbreaks frequently follow natural calamities, 
which induce the favorable situation of mixing of human excreta 
with sources of drinking water. However, such outbreaks were not 
observed with the awareness campaign of safe drinking water. The 
study fostered the low level exposure to virus with human 
reservoirs. 

There were few studies on seroprevalence of anti HEV IgG from 
Nepal too, however, presence of these antibodies would not imply 
presence of or increased risk of disease at this moment, so anti HEV 
IgM was taken into account in this study. Prevalence of anti HEV IgM 
can be indicator of public health and hygiene. 

In similar study, the prevalence of anti IgM among asymptomatic 
healthy male donors was found to be 4.8% in India [], considerably 
high compared to our study. The lower prevalence of anti HEV IgM 
has been reported by Guo etal [] and Scotto etal from China and Italy 
[]. The subclinical infections in addition to symptomatic infections 
are driven by the water contamination with sewage, standard of 
hygiene in developing countries like Nepal where genotype 1 is 
common [6,7]. Thus poor countries are more likely to have higher 
burden of HEV infection. The low prevalence of anti HEV IgM in this 
study, however, can be attributed to cold seasons too.

In concordance to other studies higher prevalence of HEV infection 
was observed in adult population in this study as well. Although, 
lower attack rates among children were explained because of 
higher proportion of asymptomatic infections in other studies, such 
asymptomatic infection among children was not found in this study. 
This created further room to study with larger sample size.  Males 
outnumbered females with IgM positive in this study which may be 
due to their greater risk of exposure to HEV.

 The presence of anti HEV IgM indicates the recent infection and 
overlaps closely with viremia. The serological evidence of recent 
HEV infection in this study signi�es the risk of transmission of the 
disease through blood transfusion too [7]. 

The necessity of screening of HEV among blood donors need to be 
further studied with reference to infectious dose and effect of 
protective immunity. Also, the results cannot be directly 
g e n e r a l i z e d  t o  s p e c i a l  p o p u l a t i o n  g r o u p s  s u c h  a s 
immunocompromised host, HIV infected persons, patients with 
hemodialysis and/or persons with chronic viral hepatitis.
 
CONCLUSIONS
There is low level of subclinical infection prevailing among general 
population.

REFERENCES
1. Rein DB, Stevens GA, Thegaker J , Wittenborn JS, Wiersma. The global burden of 

Hepatitis E virus genotypes 1 and 2 in 2005. Hepatology. 2012; 55:988–97. 
2. M. S. Balayan, A. G. Andjaparidze, S. S. Savinskaya, E. S. Ketiladze, D. M. Braginsky, A. P. 

Savinov, V. F. Poleschuk, “Evidence for a virus in non-A, non-B hepatitis transmitted via 
the fecal-oral route,” Intervirology, Vol. 20, no. 1, pp. 23-31, 1983. 

3. S. Kumar, S. Subhadra, B. Singh, B. K. Panda , “Hepatitis E virus: the current scenario,” 
International journal of Infectious diseases, Vol. 17, no. 4, pp. e228-e233, 

2013.http://dx.doi.org/10.1016/j.ijid.2012.11.026
4. N. Kumar, S. K. Sarin, “Is it a risk to transfusion safety?” Asian Journal of Transfusion 

Science, vol. 7, no. 1, pp. 1-3, 2013.
5. S. M. Shrestha, S. Shrestha, F.  Tsuda, T.  Nishizawa, Y. Gotanda, N. Takeda, et al. 

“Molecular investigation of hepatitis E virus infection in patients with acute hepatitis 
in Kathmandu, Nepal”,  Journal of  Medical Virology, Vol. 69, no. 2, pp. 207-214,2003.

6. S. M. Shrestha, “ Hepatitis E in Nepal”, Kathmandu University Medical Journal, vol. 4, 
no. 4, pp. 530-544, 2006.

7. N. Kamar, H. R. Dalton,  F. Abravanel,  J. Izopet, “Hepatitis E virus infection”, Clinical 
Microbiology Reviews, Vol.27,  no.1, pp. 116-138, 2014.  

8. J. H. Hoofnagle , K. E. Nelson , R. H. Purcell, “Hepatitis E”, New England Journal of 
Medcine, Vol. 367, pp.1237–1244,2012.

9. Shrestha, T. K. Lama, S. Karki, D. R. Sigdel, U. Rai, S. K. Rauniyar, et al. “Hepatitis E 
epidemic, Biratnagar, Nepal, 2014”, Emerging Infectious Disease, Vol. 21, no. 4, 2015

10. E. T. Clayson, M. P. Shrestha, D. W. Vaughn, R. Snitbhan, K. B. Shreshtha, C. F. Longer, B. L. 
Innis, Rates of Hepatitis E virus infection and disease among adolescents and adults 
in Kathmandu, Nepal, Journal of Infectious Diseases, Vol. 176, no. 3, pp. 763-766.

11. E. H. Teshale, D. J. Hu, “ Hepatitis E: Epidemiology and prevention”, World Journal of 
Hepatology, Vol. 3, no. 12, pp. 285-291, 2011

12. J. M. Hughes, M. E. Wilson, E. H. Teshale, D. J. Hu, S. D. Holmberg, “The two faces of 
Hepatitis E virus”, Clinical Infectious Diseases, Vol. 51, no. 3, pp. 328-334, 2010

13. P. E. Hewitt, S. Ijaz, S. R. Brailsford, R. Brett, S. Dicks, B. Haywood, I. TR Kennedy, A. 
Kitchen, P. Patel, J. Poh, K. Russell et al, “Hepatitis E virus in blood components: a 
prevalence and transmission study in southeast England”, Lancet, Vol. 384, no. 9956, 
pp. 1766-1773, 2014

14. B. P. Gupta, T. K. Lama, A. Adhikari, A. Shrestha, R. Rauniyar, B. Sapkota, S. Thapa, S. 
Shrestha, P.  P. Gupta, K. D. Manandhar, “ First report of hepatitis E virus viremia in 
healthy blood donors from Nepal”, Virus Disease, Vol. 27, no. 3, pp. 324-326, 2016 

15. M. Wang,P. Fu,Y. Yin, M. He , Y. Liu, “ Acute, Recent and Past HEV Infection among 
voluntary blood donors in China: A systemic review and meta analysis”, PLoS ONE, 
Vol.11, no. 9, 2016

16. F. Farshadpour, R. Taherkhani, M. Makvandi, “Prevalence of Hepatitis E among Adults 
in South-west of Iran”, Hepatitis Research and Treatment, Vol. 2015, no. 759589, 2015.

17. The Global Prevalence of Hepatitis E Virus Infection and Susceptibility: A Systematic 
Review, World Health Organisation, 2010

18. C. Lucarelli, E Spada, G Taliani, P Chionne, E Madonna, C Marcantonio, P Pezzotti, R 
Bruni, G La Rosa, G Pisani, L Dell’Orso, K Ragone, C Tomei, AR Ciccaglione, “High 
prevalence of anti-hepatitis E virus antibodies among blood donors in central Italy, 
February to March 2014” European Surveillance, vol. 21, no. 30, pp. 30299, 2016

19. M. D. Gajjar, N. M. Bhatnagar, R. V. Sonani, S. Gupta, T. Patel, “Hepatitis E seroprevalence 
among blood donors: A pilot study from Western India”, Asian Journal of Transfusion 
Science, vol. 8, no. 1, pp. 29-31, 2014

20. Q. S. Guo, Q. Yan, J. H. Xiong, S. X Ge, J. W. Shih, M. H. Ng, J. Zhang, N. S. Xia,             “ 
Prevalence of Hepatitis E Virus in Chinese Blood Donors”, Journal of Clinical 
Microbiology, vol. 48, no. 1, pp. 317-318,2009

21. G. Scotto, A. Giammario,M. Centra,F. Vittorio, D. Martinelli, V. Fazio, “Seroprevalence of 
hepatitis E virus among blood donors in a district of Southern Italy”, Blood 
Transfusion, vol. 10. No.4. pp.565-566, 2012

 

15-30 227 02 225
30-45 180 03 177
45-60 90 02 88
>60 44 1 43


