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Abstract
Background: Hepatitis caused by hepatitis E Virus (HEV) is not uncommon in developing 
countries. It is usually a self-limiting conferring immunity against subsequent infection. However, 
HEV infection during pregnancy results in varying degree of morbidity, often fatal.  The present 
study was designed to find out the seroprevalence of subclinical HEV infection during pregnancy at 
different trimesters without history of hepatitis. Materials and Methods: A total 255 asymptomatic 
healthy pregnant women of three trimesters (85×3=255) with no history of jaundice were included 
in this cross-sectional study. The subjects were sub-grouped according to socioeconomic status and 
education level. HEV IgG antibody in serum was determined by enzyme linked immunosorbent assay 
(ELISA). Results were expressed as number (percent). Chi-square, Odds Ratio and 95% CI were 
calculated as applicable. Data analyses were carried out using statistical package for social science 
for Windows Version 15.0. A p<0.05 was taken as level of significance. Results: Seropositivity for 
HEV IgG was 38% (96/255) in pregnant women; the higher percentages were recorded in the 2nd 
and 3rd trimesters − 41% and 46% respectively. The seropositivity of HEV IgG was significantly 
high in pregnant women with low education level ((p=0.001; OR=2.70, 95% CI=1.602−4.575) and 
low socioeconomic status (OR=7.54, 95% CI=4.118−13.029) having monthly income below 27,000 
taka (p=0.001). Conclusion: Data concluded that seroprevalence of anti-HEV IgG is higher at third 
trimester in pregnant women in Bangladesh where low socio-economic status and less education 
level were identified as possible risk factors. Appropriate measures may diminish the possible 
exposure to infection and reduce maternal mortality. 
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Introduction
Hepatitis E virus is a major public health concern in 
developing countries causing sporadic and epidemic 
forms of acute viral hepatitis.1 The virus is found 
to cause acute hepatitis in a significant number of 
populations, affecting more than 20 million individuals 
annually with three million symptomatic cases and 
56,000 recognized HEV-related deaths globally.2 It 
is reported that the majority of the global population 
with HEV infection hail from South Asian countries.3  

Outbreak of acute hepatitis E is common, particularly 
in developing countries where contaminated drinking 
water is considered to be the main source of infection.4 
In India nearly 30−70% of sporadic hepatitis cases are 
due to hepatitis E virus.5 A Southeast Asian country 
like Bangladesh having a number of population of 160 
million lacks safe water supply and hygienic disposal 
of sewage.6 An estimated 22.5% rural Bangladeshi 
people reported to have previous exposure to HEV 
infection as indicated by HEV IgG.7 For most cases 



May 2018J Enam Med Col Vol 8 No 2

86

HEV infection is asymptomatic, but in 20−30% of 
cases primarily in adolescent and young adults, signs 
and symptoms of acute viral hepatitis become more 
evident.8 Previously thought to run with self-limiting 
behavior in men and non-pregnant women, HEV 
infection can persist in immunocompromised patients 
as chronic hepatitis.9 However, severity of disease is 
more common during pregnancy with high mortality 
(20−25%), though aggressive nature is often observed 
in third trimester.1,10 A study from New Delhi reported 
that prevalence of HEV infection during pregnancy 
was 49.23%.11 Even though most of the described 
cases of acute hepatic failure associated to HEV during 
pregnancy had a favorable clinical course, some cases 
of fulminant liver failure and death were reported.12 
The verbal autopsy data from four population-based 
studies in Bangladesh demonstrated that 19−25% 
of all maternal and 7−13% of all neonatal deaths 
were associated with pregnancies complicated by 
hepatitis.13

Hepatitis E has an intimate relationship with 
pregnancy though the exact reason is still obscured. 
A large prospective study from North India reported 
that approximately 60% of the causative agent of viral 
hepatitis in pregnant women was HEV. Moreover, 
HEV infected pregnant women had 2.7 fold higher 
rate of fulminant hepatic failure (55%) than non-HEV 
infected women (20%) and higher maternal mortality 
(41%) than non-HEV group (7%).14 The highest 
mortality rate in pregnancy has been thought to be 
due to liver injury resulting from possible interplay 
of hormonal and immunological changes during 
pregnancy along with a high viral load of HEV.15 Few 
studies reported that the prevalence of HEV infection 
in second trimester (19.4%) and third trimester (18.4%) 
of pregnancy was found to be higher than in the first 
trimester (8.8%) or in non-pregnant women (2.1%) 
or in men (2.8%). In Spain and Turkey, prevalence 
of HEV IgG in pregnancy was found to be 0.6−2% 
and 12.6% respectively.16,17 Pregnancy appears to 
be a potential risk factor for viral replication and 
leads extreme low immune status of Asian pregnant 
women, especially those infected in the 3rd trimester.18 
Socio-economic status also seems to be a risk factor 
for higher prevalence of HEV in pregnant women. A 
study on pregnant women in North India observed that 
exposure to HEV during pregnancy was higher in urban 
slum areas that rural population where prevalence of 

HEV IgG was found to be 33.67% among the pregnant 
women. It is to be noted that IgM antibody to HEV 
is used as a marker of acute phase of HEV infections 
whereas HEV IgG is used to determine the exposure to 
HEV in a given population.19

A few studies on seroprevalence of HEV IgG among 
general population are available in Bangladesh,7,20 
there is a lack of data with respect to Bangladeshi 
pregnant women. The present study was carried out 
to determine the seroprevalence of subclinical HEV 
infection in healthy pregnant women attending urban 
centers of the Health Care Development Project under 
Diabetic Association of Bangladesh.

Materials and Methods
This cross-sectional study was performed in the 
Department of Immunology, Bangladesh Institute 
of Health Sciences (BIHS) General Hospital, an 
enterprise of Diabetic Association of Bangladesh from 
July to December, 2014. Subjects were recruited from 
different urban centers located in and around Dhaka 
city under Health Care Development Project (HCDP) 
including BIHS General Hospital, Mirpur, Dhaka. 
This study was designed to carry out on pilot basis 
and a total of 255 asymptomatic healthy pregnant 
women (gestational age 1−40 weeks) with no history 
of jaundice were recruited. Subjects were divided into 
3 groups: 1st trimester (1−12 weeks), 2nd trimester 
(13−26 weeks) and 3rd trimester (27−38 weeks). 
About 85 unrelated pregnant women were recruited 
for each trimester (85×3=255). The study subjects 
were classified into lower middle class (n=136, per 
capita income <27,000 BDT) and upper middle class 
(n=119, per capita income >27,000 BDT) (Bangladesh 
Bureau of Statistics, May 13, 2013). The breakdown 
of study subjects according to level of education 
were as: below higher secondary level (n=126) and 
higher secondary level and above (n=129). Results 
were expressed as mean±SD and percentage unless 
otherwise stated. Both parametric and non-parametric 
tests were performed where applicable. P value <0.05 
was taken as level of significance and statistical 
analyses were done using Statistical Package for 
Social Science (SPSS).

Results
A total of 255 pregnant women were screened for the 
presence of anti-HEV IgG antibodies in the present 
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study. Mean age (±SD) of the study subjects was 
28.1±5.2 years [range: 19−40 and median: 28 years]. 
Out of the 255 asymptomatic pregnant women, 96 
(37.6%) tested positive for anti-HEV IgG antibodies. 
Among the pregnant women higher seroprevalence 
for anti-HEV IgG was observed in the women of 
third trimester (45.9%) than in the women of second 
(41.2%) and first (25.9%) trimesters of pregnancy.

Higher seroprevalence of anti-HEV IgG (57.4%, 78 
out of 136) was observed among pregnant women 
of lower middle class compared to the upper middle 
class (15.1%, 18 out of 119). An inverse relationship 
of socio-economic class with HEV seroprevalence 
was more pronounced among pregnant women.

HEV IgG seropositivity was more common in women 
who did not complete their higher secondary level 
of education (49.2%, 62 out of 126) compared to the 
women who had higher secondary and above level of 
education (26.4%; 34 out of 129).

Discussion
Hepatitis E infection is a major public health problem 
causing acute hepatitis. It causes epidemics, especially 
in developing countries where sanitation and hygienic 
practices are poor and drinking water supplies are 
often contaminated by sewage.20 Pregnant women are 
at increased risk of contracting acute HEV infection 
that often leads to acute liver failure.21 A study done 
at Bangabandhu Sheikh Mujib Medical University 
(BSMMU), Dhaka on 31 pregnant women indicated 
HEV as a principal etiological agent (45.16%) for 
acute hepatitis, the fatality for which approaches 
>75% when the infection occurs in the second/
third trimester of pregnancy with fulminant hepatic 
failure.22 Presence of HEV IgG antibody in healthy 
subjects indicates the previous exposure to the virus.19 
A small proportion of subjects of many industrialized 
countries found to have circulatory antibodies to 
HEV, while in Bangladesh which is endemic for 
HEV and where seroprevalence rate of anti-HEV IgG 
antibodies are higher though considerable variations 
have been observed in other studies in Bangladesh.20,7 
In our study, seroprevalence of anti-HEV IgG on 
pregnant women demonstrates the high prevalence 
(37.6%), a considerable potential for the transmission 
of HEV infection in pregnant women. In one study 
from rural area Matlab, Chandpur reported lower 
anti-HEV positivity rates (22.5%, 255 out of 1134) 
in asymptomatic healthy subjects and another study 
from BSMMU, Dhaka also reported nearly same 
prevalence (20.6%) of anti-HEV IgG in people of 

Table 1: HEV IgG seroprevalence on the basis of 
the stages of pregnancy

Trimesters

Anti-HEV 
IgG +ve

Anti-HEV 
IgG -ve

N (%) N (%)

1st trimester (n=85)
2nd trimester (n=85)
3rd trimester (n=85)
Total, N=255

22 (25.9)
35 (41.2)
39 (45.9)
96 (37.6)

63 (74.1)
50 (58.8)
46 (54.1)
159 (62.4)

Groups

Lower middle class (n=136)
Upper  middle class (n=119)
N=255

Anti-HEV IgG  +ve 
N (%)

78 (57.4)
18 (15.1)
96 (37.6)

Anti-HEV IgG  −ve 
N (%)

58 (42.6)
101 (84.9)
159 (62.4)

OR

0.546
0.133

95% CI

4.12−13.83
0.072−0.243

p value

<0.001

Table II: Odd ratio for HEV IgG seropositivity on the basis of socio-economic classes

Education level 

Below higher secondary level
Above higher secondary level
Total

Anti-HEV 
IgG +ve

62 (49.2%)
34 (26.4%)
96 (37.6%)

Anti-HEV 
IgG −ve

64 (50.8%)
95 (73.6%)
159 (62.4%)

Odd ratio

2.707
0.369

95% CI 

1.602−4.575
0.219−0.624

p value 

0.001

Table III: Odd ratio for HEV seropositivity on the basis of level of education attained by pregnant women
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