Frequency of HEV antibodies in pregnant women and its association
with existent risk factors, Sudan: A cross-sectional study

Abstract

Background: Hepatitis E virus (HEV) infection is an increasing global problem and high
endemicity is observed in many developing countries. Pregnancy predisposes women to
chronic infection and various complications Objective: This study aimed to investigate
sero-positivity of HEV and existent risk factors among pregnant women in Gezira State,
Sudan Methods: A cross-sectional design was followed, and a non-probability
convenience sampling technique was used to collect 120 venous blood samples from
pregnant women. Separated serum specimens was used for the quantitative detection of
specific anti-HEV IgM and 1gG by competitive ELISA method (MIKROGEN GmbH -
Germany) Results: The frequency of positive results for HEV IgG antibodies in the study
population amounted to 44.2 (53/120). Of the 53 HEV IgG positive pregnant participants
47.2% (25/53) were in the third trimester period, 39.6% (21/53) had preterm labor, 39.6%
(21/53) had a history of abortion and 24.5% (13/53) with jaundice. Significant association
was found between HEV IgG positive women and preterm labor (p-value 0.004), and
history of jaundice (p-value 0.009) Conclusion: This preliminary study highlighted the
high frequency of sero-positivity of hepatitis E virus in pregnant women in the studied
area of Sudan.
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Introduction

Hepatitis E virus (HEV) infection is an emerging, worldwide inflammatory liver disease
[1]. The severity of HEV infection appears during pregnancy, which makes the disease a
heavy burden, especially in developing countries with high endemicity [2]. Unlike other
viral types of hepatitis, such as B and C, type E is transmitted through the fecal-oral
route, which led to its identification for the first time by a Russian scientist [3]. There are
4 main genotypes of HEV; 1, 2, 3 and 4. HEV1 and HEV2 are responsible for poor
sanitation transmission in developing countries [4], while genotypes 3 and 4 are usually
zoonosis in developed countries such as western and central Europe [5].

The risk factors for the disease are related to the method of transmission, so it is related to
food, drink, and the environment contaminated with the virus-carrying feces [6].

The groups most at risk of infection with the virus and the occurrence of complications

are pregnant women and immunocompromised individuals. Pregnancy increases the



multiplication of the virus by reducing immunity [7]. Sstudies have shown that the
mortality rate of pregnant women due to HEV infection is higher than that of men and
women who are not pregnant, especially in the third trimester [8]. In addition HEV
infection during pregnancy can resulting in spontaneous abortion [9].

In the year 2004, an outbreak in Sudan was described as huge among the displaced in the
western Darfur region, 2621 cases were recorded within six months, and deaths occurred,
especially among pregnant women [10]. Recently, an outbreak of the HEV was
documented among Ethiopian refugees in the Tigray border area between Sudan and
Ethiopia [11], and such epidemics can move into Sudan because of the nature of the open
borders and the ease of penetration into the interior.

Methods
Design and settings
This was a descriptive cross-sectional study aimed at investigating sero-positivity of

HEV among pregnant women in Gezira State, Sudan from August 2016 to November
2018. Gezira State is inhabited by a mixture of races and tribes from inside and outside
Sudan. Gezira became the Sudan's major agricultural region, with more than 2.5 million
acres (10,000 km?) under cultivation (Sudan.gov). This study included the following
localities; Greater Wad Medani, Elkamleen, EI Managil, South Gezira, Um-Alqura,
Eastern Algezira, and Elhassahesa.

Sampling

The study was based on a non—probability convenience sampling technique during the
attendance of pregnant women in Gezira State. A total of 120 venous blood specimens
were obtained from pregnant women of different ages. Then Separated serum was
analyzed for specific anti-HEV IgM and 1gG using a competitive enzyme-linked
immune-sorbent assay (ELISA) (MIKROGEN GmbH - Germany).

HEV 1IgG and IgM detection

According to the instructions of the manufacturer; sample absorbance was divided by the
cut-off value of the assay, where, cut-off value = Nc + 0.50. Nc = the mean absorbance
value for three negative controls. The result of anti-lgM assay was considered negative
when absorbance ratio/cut-off was <1, positive when absorbance ratio/cut-off is >1), and,

equivocal when absorbance ratio/cut-off is 0.9 - 1.1. While for the anti-IgG assay the



results were considered negative when absorbance ratio/cut-off was <1, positive when
absorbance ratio/cut-off is >1 and equivocal when absorbance ratio/cut-off is 0.9 - 1.1.
The equivocal results were retested to confirm the reactivity and the persistent results of
the absorbance.

Ratio/cut-off of 0.9 - 1.1 was regarded as positive.

Statistical analysis
Collected socio-demographics and clinical data were analyzed by a computer system

using statistical package for social sciences (SPSS-s) program using the Chi-square test
and cross-tabulation. Statistical significance was set at P. values < 0.05.

Results:

In total, 120 pregnant women from seven localities were enrolled. Ages ranged from 17
to 45 years, with a mean of 28.23 years. The age group of less than 30 years represented
55.8% (67/120). The most frequent localities were Elhassahesa 40.8% (49/120) and
Greater Wad Medani 32.5% (39/1200). Housewives accounted for 76.9% (92/120) of the
participants. Primary and secondary education together observed among 63.3% (76/120).
Wells as a water source was reported in 79.2% (95/120). HEV IgG positively detected in
44.2% (53/120), and a significant association was found only between positive HEV IgG
and localities with p-value of 0.03. (Table 1).

Of the 53 HEV IgG positive pregnant participants 47.2% (25/53) were in the third
trimester period, 39.6% (21/53) had preterm labor and 39.6% (21/53) had a history of
abortion. 24.5% (13/53) of IgG positive participants suffered from jaundice. The majority
of study subjects consumed raw meat, with a rate of 90.8% (109/120), and an IgG
positivity of 88.7% (47/53). The significant association was documented between 1gG
positivity and preterm labor (p-value 0.004), and history of jaundice (p-value 0.009)
(Table 2).

For IgM detection, a positive reaction was obtained only from 4 specimens with a
percentage of 3.3% (4/120). Noted that, all IgM positive specimens gave positive result
for 1gG.



(Table 1). Socio-demographics of pregnant women subject (No 120) and association
with HEV 1gG positivity

Socio-demographic Frequency (%) | Positive IgG | p-value
Age Less than 30 Years 67 (55.8) 25 0.089
30 Years and more 53 (44.2) 28
Total 120 (100%) 53
Locality Elkamleen 8 (6.7) 5 0.03
Elhassahesa 49 (40.8) 13
Eastern Algezira 5(4.2) 3
Um Elqura & South 14 (11.7) 8




Algezira
Greater Wad Medani 39 (32.5) 20
Elmanagil 5(4.2) 4
Total 120 (100%) 53
Residence | Urban 52 (43.3) 24 0.701
Rural 68 (56.7) 29
Total 120 (100%) 53
Occupation | House wife 92 (76.7) 38 0.507
Worker 21 (17.5) 11
Employee 7 (5.8) 4
Total 120 (100%) 53
Education | Uneducated 11 (9.2) 2 0.127
level Primary 35 (29.2) 15
Secondary 41 (34.2) 23
University 33 (27.5) 13
Total 120 (100%) 53
Water Wells 95 (79.2) 41 0.909
source River 23 (19.2) 11
Canals 2(1.7) 1
Total 120 (100%) 53
Hygiene Good 85 (70.8) 41 0.162
Bad 35 (29.2) 12
Total 120 (100%) 53

(Table 2). Clinical and risk factors of pregnant women subject (No 120) and

association with HEV IgG positivity.

Risk factor Frequency | Positive IgG p-value
(%)
Pregnancy period | First trimester 34 (28.3) 14 0.652
Second trimester 35 (29.2) 14
Third trimester 51 (42.5) 25
Total 120 (100%) 53
Preterm labor Yes 32 (26.7) 21 0.004
No 88 (73.3) 32
Total 120 (100%) 53
Abortion Yes 42 (35.0) 21 0.345




No 78 (65.0) 32
Total 120 (100%) 53
Jaundice Yes 18 (15.0) 13 0.009
No 102 (85.0) 40
Total 120 (100%) 53
History of viral Yes 4 (3.3) 1 0.432
hepatitis No 116 (96.7) 52
Total 120 (100%) 53
History of blood | Yes 21 (17.5) 11 0.404
transfusion No 99 (82.5) 42
Total 120 (100%) 53
Consumption of | Yes 109 (90.8) 47 0.467
raw meat No 11 (92) 6
Total 120 (100%) 53
Animal contact Yes 78 (65.0) 33 0.576
No 42 (35.0) 20
Total 120 (100%) 53
Dietary intake In side home 103 (85.8) 47 0.427
Outside home 17 (14.2) 6
Total 120 (100%) 53

Discussion

Many international documents predict the risk of infection with the hepatitis E virus,
especially with the availability of means of transmission in developing countries [12],
despite this, the information required to understand the disease in terms of sources,
modes of transmission, risk factors and accurate diagnosis is almost non-existent in

Sudan.

This study showed a high rate of 1gG sero-positivity among the pregnant women subject,
and the percentage reached 44.2%, which is an indicator of the viral spread in the study

area, especially when compared to the rates of disease prevalence in the countries with



the highest infection, which amounted to 30% in asymptomatic pregnancies and 49% in
symptomatic pregnancies [2]. This HEV IgG sero-frequency is of important value
especially as it reflects the infection prevalence status, consistent in China in Chongging,
a surveillance study concluded that there was a gradual increase over the period from
2012 to 2020 in IgG antibody [13]. Lower rates of IgG sero-positive were observed
during pregnancy in central Nigeria [14], Ethiopia [15] and South Africa [16]. Also much
lower results among adults and children were found in France [17] and USA [18].

In the present findings, IgM antibodies against HEV expressed a low frequency with a
percentage of 3.3%. Such IgM-negative results excluded the possibility of acute HEV
infection among the study subjects even in the presence of IgG positivity, while at the
same time not excluding previous infection, however, a patient infected with hepatitis E
virus during the window period or who is immunocompromised may also appear negative
for IgM [19].

The results of the study found that there was a relationship between the positivity of HEV
IgG antibodies and studied localities, and this necessitates the importance of conducting
studies to find out the spread of the disease and the susceptibility of the population to
identify the most infected areas and the underlying risk factors. In line, HEV IgG was
associated with rural residence and animal contact in France among blood donors [20]. In
rural China, a study suggested that infection with genotype 4 is most likely to occur
through contact with pigs [21]. Another study Burkina Faso showed that pigs that are
associated with cattle make them more susceptible to contracting the virus [22]. No
significant association was observed between age group of pregnant women in this study
and IgG detection, similar study pointed at this [23], but different from those recorded in
India by [24]. One of the reasons why hepatitis E virus has become a growing problem is
the confirmation of co-infection between hepatitis E and C viruses, and this relationship

was indicated in a recent study [25].

There are many indications that infection with the HEV during pregnancy results in poor
outcomes [26] [2]. Among pregnant women, infection by the HEV was more common in
the third trimester of gestation [26]. Statistical analysis of the present results showed that
there is a relationship between positive HEV 1gG antibody and jaundice or preterm birth,

similar statistics through the world documented these cases [27] [28] [14]. Taking into



account such data, additional precautions can be taken to monitor pregnant women, such

as screening for the HEV.

Conclusion

This is one of the few studies that has shown the sero-frequency of HEV in a sample of

pregnant women in Sudan.

Ethical Approval

The Ministry of health of Gezira State and Faculty of Medical Laboratory Sciences,

University of Gezira ethically approved the study.

Consent

Informed consent was collected from each participant.

Study limitation

This study did not identify common HEV strains and their association with risk factors.

Also, the sample size does not represent the population of the study State, and therefore

the study did not determine the prevalence rate.
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