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Background and Aims: Hepatitis E virus (HEV) is considered as one of the 

common causes of acute viral hepatitis in the world, particularly in the 

developing countries. It also causes fulminant hepatitis in pregnant women. 

Although HEV infection in Iran is endemic, there are numerous reports of 

epidemics caused by this infection in this part of the world. This study aimed 

to determine seroprevalence of HEV among patients with acute hepatitis 

symptoms in Ahvaz, Iran. 

Materials and Methods: In this cross-sectional study patients were selected  

based on laboratory findings related to acute hepatitis including elevated 

serum bilirubin levels, markedly elevated levels of liver enzymes such as 

alanine aminotransferase, aspartate aminotransferase and mild increases in 

alkaline phosphatase activity.The plasma samples were tested for IgM/IgG 

Hepatitis E antibody (anti-HEV) using enzyme-linked immunosorbent assay. 

Results: Out of 241 study patients, 125 (51.9%) were male and 116 (48.1%) 

female. The mean age±SD was 31.53±17.17 years. The results indicated 

27.4% prevalence of anti-HEV antibodies among patients with acute 

hepatitis in Ahvaz. 

Conclusions: In regard with the findings, HEV can play an important role in 

incidence of hepatitis. The study needs to be conducted in high-risk groups 

and in general populatios. 
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Introduction 

Hepatitis E virus (HEV) is an icosahedral non-

enveloped, single-stranded positive-sense RNA 

virus in the genus of Hepevirus from the family 

Hepeviridae [1]. HEV is considered as one of 

the most common causes of acute viral hepatitis 

over the world particularly in the developing 

countries. This is a major cause of  fulminant 

hepatitis in pregnant women [2, 3]. The viral 

particle is relatively stable under environmental 

conditions like sewage water [4]. Therefore, the 

oral-fecal route, like contaminated food or 

water, is a predominant route of HEV 

transmission to others. In rare cases, HEV can 

be transmitted zoonotically and by blood 

transfusion [5]. However, there is evidence of 

vertical transmission of hepatitis E virus 

infection from mother to fetus seemingly 

representing the ability of the virus to cause 

congenital infections [6]. HEV infection is 

regarded as a significant public health problem 

especially in the developing countries where 

large outbreaks and epidemics of HEV 

infections happen as a result of poor personnel 

hygiene, inadequate sanitation, and an unsafe 

drinking water supply [7]. Several studies have 

also reported the high seroprevalence of HEV 

infection in the developed countries [8]. The 

clinical symptoms and laboratory findings of 

HEV infection are similar to other hepatotropic 

viruses which cause acute hepatitis [9]. Pregnant 

women with HEV infection in the third trimester 

are at an increased risk of fulminant hepatic 

failure and maternal death [10]. 

One-third of the world population is infected 

with HEV virus [11]. Each year, 20 million new 

infections and 3.3 million acute infections as 

well as 56,600 deaths occur in the world [12, 

13]. In general populations, the mortality rate  

is 1-2% [11] However, in pregnant women and 

in individuals with pre-existing liver disorders  

it may amount to 10-25% and over 75%, 

respectively [14]. Iran is considered as an 

endemic area of HEV infection [15]. The 

prevalence of HEV infection in Iran is very 

different due to the variations in public  

health and hygiene levels, risk factors and 

transmission routes in different areas and 

groups [16]. According to the studies conducted 

in different regions of Iran, the HEV prevalence 

is reported to be 1.1-14.2% in public population 

[17], 4.5-14.3% in blood donors [18], 6.3-8.3% 

in patients of hemodialysis [19], 27.5% in 

chronic liver disease [20], and 10-16.4% in 

HIV-infected patients [3]. However, Iran is the 

endemic area of HEV infection and studies 

carried out in this regard are not adequate [15]. 

Therefore, this study was performed to evaluate 

the seroprevalence of HEV in patients with 

acute hepatitis symptoms. 

Materials and Methods 

Study population 

In this cross-sectional study, 241 patients 

including 125 (51.9%) male and 116 (48.1%) 

female (mean age±SD: 31.53±17.17 years) with 

acute hepatitis symptoms such as elevated  

liver enzymes levels such as increased  

serum alanine aminotransferase, aspartate 

aminotransferase and bilirubin as well as 

clinical symptoms such as fever, fatigue, 
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malaise, anorexia, jaundice and pruritus were 

enrolled during December 2013 to August 2016 

in the city of Ahvaz. This project was approved 

by the Ethic Committee of Ahvaz Jundishapur 

university of medical sciences. In addition, the 

consent form was obtained from all the patients. 

Detection of antibodies against HEV 

The peripheral venous blood was collected 

from each patient. Plasma samples were 

separated from whole blood. Samples were 

tested for IgM/IgG Hepatitis E antibody (anti-

HEV) using enzyme-linked immunosorbent 

assay (ELISA) according to the manufacturer's 

instruction (DIA.PRO HEV Ab ELISA kit).  

Statistical analyses 

Statistical analyses were performed using  

Chi-squre and SPSS 21 Package program 

(SPSS Inc., Chicago, IL, USA). The p-values of 

lower than 0.05 were regarded as statistically 

significant. The proportions of patients which 

are categorized by sex, age and seasons was 

compared by ANOVA test and Fisher’s exact 

statistics. Descriptive statistics were used for 

data analysis. The results were presented as 

frequencies or percentage. 

Results 

In terms of age, the patients were divided into 

six groups comprising less than 15 yrs, 16-25 

yrs, 26-35 yrs, 36-45 yrs, 46-55 yrs and more 

than 56 yr. Those with 42/241 (17.4%), 59/241 

(24.5%), 56/241 (23.2%), 36/241 (14.9%), 

18/241 (7.5%) and 30/241 (12.4%) constructed 

groups 1 to 6 respectively (Fig. 1). In terms of 

season, 72/241 (29.9%) patients were in the 

spring 54/241 (22.4%) in the summer, 45/241 

(18.7%) were in the fall, and 70/241 (29%) 

patients in the winter (Fig. 2). Table 1 presents 

a summary of characteristics of the study of all 

the patients. Of the 241 patients, 66/241 

(27.4%) were shown to be positive for anti-

HEV total antibodies while 175/241 (72.6%) 

were negative. The overall anti-HEV total 

antibodies prevalence rate was 27.4% among 

patients with acute hepatitis. Based on the 

gender and season, 30/125 in the male group 

and 36/116 in the female group were positive 

for anti-HEV total antibodies. 

Totally, 21/72 in the spring, 15/54 in the 

summer, 15/45 in the fall, and 15/70 in the 

winter were shown to be positive for anti-HEV 

total antibodies. Although, the seroprevalence 

was higher in the spring season and female 

groups; but HEV seropositivity was not 

statistically significant in terms of gender 

(p=0.223) and season (p=0.542). Nevertheless, 

there was a statistically significant difference in 

anti-HEV total antibodies seroprevalence rate 

between the patients grouped based on age 

(p<0.01). Seroprevalence of (HEV) antibody 

increased with age from 7.1% (3/42) in group 1 

to 76.7% (23/30) in group 6, so that the highest 

rate of anti-HEV seroprevalence was identified 

in  group 6 (Table 1). 
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Fig .1. Prevalence of anti-HEV IgM/IgG antibody in categorized by age 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. Prevalence of anti-HEV IgM/IgG antibody according to four seasons 
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Table 1. Anti-HEV total antibodies seroprevalence rate in studied samples 

 
Participants 

(n=241) 

Anti-HEV positive  

(n=66) 

Anti-HEV Negative 

(n=175 ) 
P-value 

Gender    0.223 

Male 125 (51.9%) 30 (45.5%) 95 (54.3%)  

Female 116 (48.1%) 36 (54.5%) 80 (45.7%)  

Season    0.542 

Spring 72 (29.9%) 21 (29.2%) 51 (70.8%)  

Summer 54 (22.4%) 15 (27.8%) 39 (72.2%)  

Fall 45 (18.7%) 15 (33.3%) 30(66.7%)  

Winter 70 (29.0%) 15 (21.4%) 55 (78.6%)  

Age groups (yr)    <0.01 

≤15 42 (17.4%) 3 (7.1%) 39 (92.9%)  

16-25 59 (24.5%) 9 (15.3%) 50 (84.7%)  

26-35 56 (23.2%) 8 (14.3%) 48 (85.7%)  

36-45 36 (14.9%) 13 (36.1%) 23 (63.9%)  

46-55 18 (7.5%) 10 (55.6%) 8 (44.4%)  

≥56 30 (12.4%) 23 (76.7%) 7 (23.3%)  

 

Disscution  

Hepatitis E infection is a global public health 

problem causing large outbreaks of acute 

hepatitis in the developing countries especially 

in the Southeast and Central Asia, the Middle 

East, northern and western parts of Africa  

as well as sporadic cases of the infection  

also in the developed countries [21]. There is 

wide variation of HEV prevalence in 

different areas of the world [22], however the 

HEV prevalence is greater in tropical and 

subtropical regions [23]. Since the overall 

prevalence rate of HEV in Iranian general 

population is more than 5%, Iran is considered 

as an endemic zone for HEV disease [15, 24]. 

Previous studies have reported variations in 

the epidemiology and prevalence of hepatitis E 

in different regions of Iran. These variations 

are due to differences in the life styles, status 

of public health, risk factors, and routes  

of transmission in different groups and 

geographical areas [25]. Taremi et al. reported 

HEV seroprevalence rate of 9.3% among 

general population in Nahavand Province in 

Iran [26]. Raoofi et al. indicated that HEV 

seroprevalence rate in general population of 

Khorramabad city is 7.8% [27]. In another 

study by Mohebbi et al. the prevalence of 

HEV was reported to be 9.3% in general 

population of Tehran [28]. Also Farshadpour 

et al. reported HEV seroprevalence rate 

leveling 46.1% among adults in South-West of 

Iran [29]. In Arabzadeh et al.'s study, HEV 

prevalence was 7.7% among blood donors  

in kerman [30]. Therefore, the available 

epidemiological studies in different regions of 

Iran report the highest rate of HEV prevalence 
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related to Ahvaz, the center of Khozestan 

province. Perhaps one of the main reasons for 

the high prevalence of this virus in Ahvaz is 

the pollution of Karun river water as the  

only source of drinking water in the region. 

This results from the fact that in many cases, 

household sewage, industrial wastewater, and 

wastewater from agriculture and hospitals 

enter the Karoon river. There are also reports 

of some epidemiologic studies performed  

on HEV prevalence among the general 

populations of other countries: 28% in Hong 

Kong [31], about 3.4% in Japan blood donors 

[32], 9% in Vietnam [33], 1.1% in Spain [34], 

and 3.6% in the general population of China 

[35]. The present probe investigated the HEV 

seroprevalence among the patients with acute 

hepatitis in Ahvaz city and found anti-HEV 

total antibodies to be 27.4%. In this study,  

the HEV seroprevalence rate significantly 

increased with age; from 7.1% in people aged 

below 26 years to 76.7% in individuals aged 

more than 56 years. The current study, in  

line with some other studies, indicated a 

statistically significant difference between age 

and the prevalence of the disease increasing 

with age [36, 37]. In accordance with the 

results of the previous studies [38-40], our 

findings showed that the presence of anti-HEV 

total antibodies is not associated with gender. 

Outbreaks of hepatitis E in the tropical 

developing countries mainly occurs during the 

rainy season due to floods when sewage water 

gains access to open water reservoirs, as well 

as the overcrowding factor [41]. However  

our results showed a statistically insignificant 

difference in anti-HEV total antibodies 

seroprevalence rate between seasons, In other 

words, the presence of anti-HEV total 

antibodies is not associated with a particular 

season. Given that there is no effective vaccine 

to prevent infection and also due to the risk  

of progression to advanced liver disease 

including fulminant hepatitis or even chronic 

infection and cirrhosis with a high rate of 

mortality in high-risk groups like pregnant 

women, organ transplant recipient patients, 

and immunosuppressed patients, research on 

HEV infection epidemiology is very critical so 

as to employ preventive measures in the public 

health services of the country [13, 42-44].  

Conclusions 

Overall, the results of this study indicate  

that HEV can play an important role in  

the incidence of acute hepatitis. Therefore,  

it seems that further epidemiological 

investigations are needed to evaluate the 

association and role of the virus in the 

development of chronic hepatitis. Regarding 

the high prevalence of this disease, it seems 

that improving the quality of drinking water in 

Ahvaz should be considered as one of the most 

vital priorities. On the other hand, in the 

context of research, screening for this disease 

appears to be necessary in high-risk groups 

and at-risk populations.  

Conflict of Interest 
There is no conflict of interest in this article.  

Acknowledgements 
This study was done in virology department of 

Ahvaz Jundishapur University of Medical Sciences. 

The authors are very thankful to all patients for 

providing samples for scientific research. 

 



SEROPREVALENCE OF HEPATITIS E VIRUS INFECTION IN AHVAZ 

 

17 International Journal of Medical Laboratory 2018;5(1):11-18. 

 

References 

[1].  Meng XJ. Hepatitis E virus: animal reservoirs 

and zoonotic risk. Vet Microbiol. 2010; 140(3-

4): 256-65. 

[2].  Navaneethan U, Al Mohajer M, Shata MT. 

Hepatitis E and pregnancy: understanding the 

pathogenesis. Liver Int. 2008; 28(9): 1190-199. 

[3].  Joulaei H, Rudgari O, Motazedian N, Gorji-

Makhsous S. Hepatitis E virus seroprevalence in 

HIV positive individuals in Shiraz, Southern 

Iran. Iran J Microbiol. 2015; 7(2): 103-8. 

[4].  Hughes JM, Wilson ME, Teshale EH, Hu DJ, 

Holmberg SD. The two faces of hepatitis E 

virus. Clinic Infect Dis. 2010; 51(3): 328-34. 

[5].  Yugo DM, Meng XJ. Hepatitis E virus: 

foodborne, waterborne and zoonotic transmission. 

Int J Environ Res Public Health. 2013; 10(10): 

4507-533. 

[6].  Zaki ME, Aal AA, Badawy A, El-Deeb DR, 

El-Kheir NY. Clinicolaboratory study of 

mother-to-neonate transmission of hepatitis e 

virus in egypt. Am J Clinic Pathol. 2013; 140(5): 

721-26. 

[7].  Kumar S, Subhadra S, Singh B, Panda BK. 

Hepatitis E virus: The current scenario. Int J 

Infect Dis. 2013 Apr 30; 17(4): e228-33. 

[8].  Emerson SU, Purcell RH. Hepatitis E virus. 

Rev Med Virol. 2003; 13(3): 145-54. 

[9].  Shrestha AC, Faddy HM, Flower RL, Seed CR, 

Keller AJ. Hepatitis E virus: do locally acquired 

infections in Australia necessitate laboratory 

testing in acute hepatitis patients with no 

overseas travel history? Pathology 2015; 47(2): 

97-100. 

[10]. Chaudhry SA, Verma N, Koren G. Hepatitis E 

infection during pregnancy. Can Fam Physician. 

2015; 61(7): 607-608. 

[11]. Kim JH, Nelson KE, Panzner U, Kasture Y, 

Labrique AB, Wierzba TF. A systematic review 

of the epidemiology of hepatitis E virus in 

Africa. BMC Infect Dis. 2014; 14: 308. 

[12]. Bazerbachi F, Haffar S, Garg SK, Lake JR. 

Extra-hepatic manifestations associated with 

hepatitis E virus infection: a comprehensive 

review of the literature. Gastroenterol Rep (Oxf). 

2016; 4(1): 1-15. 

[13]. Sridhar S, Lau SK, Woo PC. Hepatitis E: A 

disease of reemerging importance. J Formos 

Med Assoc. 2015; 114(8): 681-90. 

[14]. Marano G, Vaglio S, Pupella S, Facco G, 

Bianchi M, Calizzani G, et al. Hepatitis E: an 

old infection with new implications. Blood 

Transfus. 2015; 13(1): 6-17. 

[15]. Sepanlou SG, Rezvan H, Amini-Kafiabad S, 

Dayhim MR, Merat S. A population-based 

seroepidemiological study on hepatitis E virus in 

Iran. Middle East J Dig Dis. 2010; 2(2): 97-103. 

[16]. SeyedMohammad A, Fatameh A, 

MohammadReza G. Seroepidemiological Study 

of Hepatitis E Virus in Drug Addicts in Ahvaz, 

Southern Iran: 2005-2006. Hepat Mon. 2008(4): 

263-66. 

[17]. Asaei S, Ziyaeyan M, Moeini M, Jamalidoust 

M, Behzadi MA. Seroprevalence of hepatitis A 

and E virus infections among healthy population 

in Shiraz, Southern Iran. Jundishapur J 

Microbiol. 2015; 8(7): e19311. 

[18]. Taremi M, Gachkar L, MahmoudArabi S, 

Kheradpezhouh M, Khoshbaten M. Prevalence 

of antibodies to hepatitis E virus among male 

blood donors in Tabriz. Islamic Republic of Iran. 

East Mediterr Health J. 2007; 13(1): 98-102. 

[19]. Hosseini-Moghaddam SM, Zarei A, Alavian 

SM, Mansouri M. Hepatitis E virus infection: a 

general review with a focus on hemodialysis and 

kidney transplant patients. Am J Nephrol. 2010; 

31(5): 398-407. 

[20]. Keyvani H, Shamabadi MS, Najafifard S, 

Hajibeigi B, Fallahian F, Alavian SM. 

Seroprevalence of anti-HEV and HEV RNA 

among volunteer blood donors and patients with 

Hepatitis B and C in Iran. Bangladesh Liver 

Journal 2009; 1(1): 34-7. 

[21]. Ghezeldasht SA, Miri R, Hedayatimoghadam 

M, Shamsian A, Bidkhori H, Fathimoghadam F, 

et al. Population movement and virus spreading: 

HEV spreading in a Pilgrimage city, Mashhad in 

northeast Iran; an example. Hepat Mon. 2013; 

13(8): e10255. 

[22]. Assarehzadegan MA, Shakerinejad G, Amini A, 

Rezaee SR. Seroprevalence of hepatitis E virus in 

blood donors in Khuzestan province, southwest 

Iran. Int J Infect Dis. 2008; 12(4): 387-90. 

[23]. Behzadifar M, Lankarani KB, Abdi S, 

Mirghaed MT, Beyranvand G, Keshavarzi A, et 

al. Seroprevalence of Hepatitis E Virus in Iran: 

A Systematic Review and Meta-analysis. Middle 

East J Dig Dis. 2016; 8(3): 189-200. 

[24]. Alavian SM, Fallahian F, Lankarani KB. 

Epidemiology of hepatitis E in Iran and 

Pakistan. Hepat Mon. 2009; 9(1): 60-65. 

[25]. Taherkhani R, Farshadpour F. Epidemiology 

of hepatitis E virus in Iran. World J 

gastroenterol. 2016; 22(22): 5143-153. 

[26]. Taremi M, Alizadeh AH, Ardalan A, Ansari S, 

Zali MR. Seroprevalence of hepatitis E in 

Nahavand, Islamic Republic of Iran: a 

population-based study. East Mediterr Health J. 

2008; 14(1): 157-62. 

https://www.ncbi.nlm.nih.gov/pubmed/24902967
https://www.ncbi.nlm.nih.gov/pubmed/?term=Extra-hepatic+manifestations+associated+with+hepatitis+E+virus+infection%3A+a+comprehensive+review+of+the+literature.
https://www.ncbi.nlm.nih.gov/pubmed/25197520
https://www.ncbi.nlm.nih.gov/pubmed/?term=Seroprevalence+of+hepatitis+A+and+E+virus+infections+among+healthy+population+in+Shiraz%2C+Southern+Iran
https://www.ncbi.nlm.nih.gov/pubmed/?term=Seroprevalence+of+hepatitis+A+and+E+virus+infections+among+healthy+population+in+Shiraz%2C+Southern+Iran
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prevalence+of+antibodies+to+hepatitis+E+virus+among+male+blood+donors+in+Tabriz.+Islamic+Republic+of+Iran.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Population+movement+and+virus+spreading%3A+HEV+spreading+in+a+Pilgrimage+city%2C+Mashhad+in+northeast+Iran%3B+an+example.
https://www.ncbi.nlm.nih.gov/pubmed/27698968
https://www.ncbi.nlm.nih.gov/pubmed/27698968
https://www.ncbi.nlm.nih.gov/pubmed/?term=Seroprevalence+of+hepatitis+E+in+Nahavand%2C+Islamic+Republic+of+Iran%3A+a+population-based+study


M. Parsa Nahad et al. 

 

International Journal of Medical Laboratory 2018;5(1): 11-18. 18  

[27]. Raoofi R, Nazer MR, Pournia Y. Sero- 

epidemiology of hepatitis E virus in Western 

Iran. Braz J Infect Dis. 2012; 16(3): 302-303. 

[28]. Mohebbi SR, Rostami Nejad M, Tahaei SM, 

Pourhoseingholi MA, Habibi M, Azimzadeh P, 

et al. Seroepidemiology of hepatitis A and E 

virus infections in Tehran, Iran: a population 

based study. Transactions of the Royal  

Society of Tropical Medicine and Hygiene. 

2012;106(9):528-31. 

[29]. Farshadpour F, Taherkhani R, Makvandi M. 

Prevalence of hepatitis E virus among adults in 

south-west of Iran. Hepat Res Treat. 2015; 2015. 

[30]. Arabzadeh SA, Zahedi M, Molaei H, Aghaei 

AA. Seroepidemiology of Anti-HEV IgG in 

Healthy Men Blood Donors in Kerman, 2007-

2008. Iranian J virol. 2010; 3(1): 30-2. 

[31]. Chiu DM, Chan MC, Yeung A, Ngai KL, 

Chan PK. Seroprevalence of hepatitis E virus in 

Hong Kong, 2008-2009. J Med Vir. 2013; 85(3): 

459-61. 

[32]. Takeda H, Matsubayashi K, Sakata H, Sato S, 

Kato T, Hino S, et al. A nationwide survey for 

prevalence of hepatitis E virus antibody in 

qualified blood donors in Japan. Vox Sang. 

2010; 99(4): 307-13. 

[33]. Hau CH, Hien TT, Tien NT, Khiem HB, Sac 

PK, Nhung VT, et al. Prevalence of enteric 

hepatitis A and E viruses in the Mekong River 

delta region of Vietnam. Am J Trop Med Hyg. 

1999; 60(2): 277-80. 

[34]. Fogeda M, Avellón A, Echevarria JM. 

Prevalence of specific antibody to hepatitis E 

virus in the general population of the community 

of Madrid, Spain. J Med Vir. 2012; 84(1): 71-4. 

[35]. Lu B, Zhao HL, Tian RG, Li HY, Zhan J, 

Wang XY, et al. Antibody detection of hepatitis 

E virus in human population of different national 

in China. Zhonghua shi yan he lin chuang bing 

du xue za zhi= Zhonghua shiyan he linchuang 

bingduxue zazhi= Chinese J Experiment Clin 

Vir. 2012; 26(1): 46-7. 

[36]. Faber MS, Wenzel JJ, Jilg W, Thamm  

M, Höhle M, Stark K. Hepatitis E virus 

seroprevalence among adults, Germany. 

Emerging Infect Dis. 2012; 18(10): 1654-657. 

[37]. Tadesse E, Metwally L, Alaa EL. High 

prevalence of anti-hepatitis E virus among 

Egyptian blood donors. J General Mol Vir. 

2013; 5(1): 9-13. 

[38]. Kaufmann A, Kenfak-Foguena A, André C, 

Canellini G, Bürgisser P, Moradpour D, et al. 

Hepatitis E virus seroprevalence among blood 

donors in southwest Switzerland. PloS one 2011; 

6(6): e21150. 

[39]. Ehteram H, Ramezani A, Eslamifar A,  

Sofian M, Banifazl M, Ghassemi S, et al. 

Seroprevalence of Hepatitis E Virus infection 

among volunteer blood donors in central 

province of Iran in 2012. Iran J Microbiol. 2013; 

5(2): 172-76. 

[40]. Ataei B, Nokhodian Z, Javadi AA, Kassaian 

N, Shoaei P, Farajzadegan Z, et al. Hepatitis E 

virus in Isfahan Province: a population-based 

study. Int J Infect Dis. 2009; 13(1): 67-71. 

[41]. Alavian SM. A Look at the Past History of 

Hepatitis E in Haiti: Should it be a Warning sign 

during the Current Crisis? Hepatitis monthly. 

2010; 10(1): 9. 

[42]. Pérez-Gracia MT, García M, Suay B, Mateos-

Lindemann ML. Current knowledge on hepatitis 

E. J Clin Transl Hepatol. 2015; 3(2): 117-26. 

[43]. Bajpai M, Gupta E. Transfusion-transmitted 

hepatitis E: is screening warranted? Indian J 

Med Microbiol. 2011; 29(4): 353-58. 

[44]. Kamar N, Dalton HR, Abravanel F, Izopet J. 

Hepatitis E virus infection. Clinic Microbiol 

Rev. 2014; 27(1): 116-38. 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Prevalence+of+enteric+hepatitis+A+and+E+viruses+in+the+Mekong+River+delta+region+of+Vietnam.

