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Abstract
Background: Viral hepatitis in pregnant women can be caused by multiple
types of hepatitis viruses and can cause a wide range of symptoms and complications, ranging from asymptomatic infection to maternal and fetal deaths.
Objective: The aim of this study was to evaluate the sero-prevalence and the
associated factors of viral hepatitis B (HBV), viral hepatitis C (HCV) and viral
hepatitis E (HEV) among the Egyptian pregnant females. Methods: This
cross-sectional study was conducted in the period from January to July 2017
in two selected antenatal clinics; El-shat by maternity university hospital at
Alexandria city and El-Behera health insurance antenatal clinic at Damanhur
city on 261 apparently healthy gravid women. Eligible women were evaluated
by a questionnaire about socio-demographic data and viral serological tests
were done at El-shat by maternity University Hospital Laboratory. Results:
The overall HBs-Ag sero-prevalence in the pregnant women included in this
study was 7 cases (2.7%) and HCV-RNA PCR was 4 cases (1.5%). Of the total
study participants, none of them (0%) were anti-HEV IgM positive and 48
cases (18.4%) were anti-HEV IgG positive. According to our results, neither
age of the woman, place of residence, past family history of hepatitis virus infection nor having a pet animal had any strong association to be considered
as an associated factor for acquiring HEV infection. Conclusion: Although it
seems that there are many improvements in the prevalence of different hepatitis viruses in the country, hepatitis viral infections are still high enough to
continue their preventive programs and health education, to protect the
mothers and their fetuses from the hazardous effects of these serious infections.
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1. Introduction
Many studies discussed the impact of viral hepatitis in pregnant women, as it
can be caused by multiple types of hepatitis viruses and can cause a wide range
of symptoms and complications, ranging from nothing up to maternal deaths
[1].
Noteworthy, these different outcomes can be specified to certain geographical
areas, for example, there were no increased mortalities related to hepatitis E infection among Egyptian and south Indian women [1] [2] while there were reports of higher mortalities from north India [3], despite that all these places are
equally endemic for the virus [4].
Each type of hepatitis viruses represents a different entity and should be discussed separately, hepatitis A virus infection does not differ a lot between pregnant and non-pregnant women as it is mainly a feco-oral [1].
Hepatitis B, when acquired near term, can be transmitted vertically in 60% of
cases and causes chronic hepatitis in 90% of infected newborns, which later on
will lead to portal hypertension, liver cirrhosis and hepatocellular carcinoma in
the child [5]. Perinatal vertical transmission is the most common mode of
transmission of the virus worldwide, as it is estimated that half of the chronically
infected individuals worldwide acquired their disease perinatal or early during
childhood especially in endemic areas [6] [7]. The higher the maternal viral replication (HBeAg), the greater the risk for vertical transmission will be [8], the
risk of virus transmission can be reduced up to 90% by giving the newborn HB
immunoglobulin with the vaccine within 12 - 24 hours of birth [9]. This is why it
is essential to screen pregnant women for hepatitis B for identifying the newborns at risk and protect them at the correct time [10].
The average worldwide prevalence of hepatitis C virus (HCV) infection
among pregnant women is around 8% [11]. The primary mode of HCV transmission is percutaneous exposure to infected blood, other modes include vertical
transmission, sharing of contaminated devices, occupational exposure to infected blood and to lesser extent, sexual intercourse [12]. The risk of vertical
transmission of HCV is 5.8% [13]. Maternal HCV infection is associated with
increased risk of fetal growth restriction and low birth weight [14]. In 2008,
Egypt had the highest burden of hepatitis C virus (HCV) infection in the world,
where almost 15% of the Egyptians were seropositive, 10% chronically infected,
mainly with genotype 4 [15]. In 2015, the sero-prevalence of HCV infection in
Egypt has declined to 6.3% [16] at that time, HCV therapy with Sofosbuvir (Sovaldi®) was launched in Egypt by Ministry of Health and the Egyptian National
HCV Control Program and continued up till now [17].
As regard hepatitis E virus (HEV), it usually causes a benign self-limited hepatitis in men and non-pregnant women, but in pregnancy, it acquires a grave
course and may cause fulminant hepatic failure with higher mortality rates than
those associated with other viral hepatitis types [18]. HEV can be transmitted
vertically [19] and is associated with many adverse fetal and neonatal outcomes
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like; miscarriage, stillbirth, neonatal death and high risk of preterm delivery with
poor neonatal survival rates [20]. Hepatitis E virus was first recognized in Asia
since 38 years as the main cause of non-A, non-B enterically transmitted hepatitis and the only hepatitis virus that has animal reservoir [21]. It has 7 known
genotypes, of which only four genotypes can infect humans [22]. Genotype 1
and 2 are transmitted by fecal-oral route as water borne infection, While Genotype 3 and 4 infections associated with sporadic cases due to consumptions of
undercooked meat from infected animals [23]. The current preventive measures
primarily aim at reducing risk of exposure to HEV by improving water supply
and sewage disposal [24]. HEV Vaccination is an effective prevention strategy,
although no commercial vaccine has yet become available for use worldwide
[25].
The aim of this study was to evaluate the sero-prevalence and the risk factors
of viral hepatitis B (HBV), viral hepatitis C (HCV) and viral hepatitis E (HEV)
among the Egyptian pregnant females.

2. Materials and Methods
This descriptive cross-sectional study was conducted in the period between January to July 2017 in two selected antenatal clinics; El-shat by maternity university hospital at Alexandria city and El-Behera health insurance antenatal clinic at
Damanhur city. Written permissions were also obtained from the Hospital and
Health insurance administrators. Sample size was calculated for each health facility according to the number of pregnant women who had their follow up in
the clinic using Epi-info at confidence interval 95%. The study was accepted by
the department ethical committee of faculty of medicine and a written informed
consent was obtained from each participant before being enrolled in the study.
261 pregnant women (at any gestational age) seeking antenatal care were included in this study. Inclusion criteria were having Egyptian nationality and being apparently healthy. Exclusion criteria were; any chronic or acute illness in
general, pre-eclampsia and jaundice. Eligible women were evaluated by a questionnaire about socio-demographic data (age, place of residence, family history
of hepatitis virus pet ownership and hepatitis B vaccination status).
Five mille-liters of blood were collected from each participant. Sera were separated at the study clinic sites and transported to El-shatby maternity university
Hospital Laboratory and kept at −20˚C until processing. Screening for HBV infection was done by enzyme-linked immunoassay (ELISA) for hepatitis B surface
antigen (HBs-Ag) using the AbbottAxSYM System, with sensitivity 97.8% and
specificity 98.1% (Abbott Laboratories, Abbott Park, Chicago, IL, USA). Screening for HCV was done using ELISA for HCV-Ab (antibodies), with sensitivity
and specificity reach almost 99%, and then positive samples were confirmed by
using HCV RNA PCR (polymerase chain reaction) test. For detection of HEV
(Anti-HEV IgG and Anti-HEV IgM); ELISA was performed on all samples using
ELISA Kit, with 97.7% sensitivity and 96.5% specificity (WANTAI HEV-Ab
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ELISA, China) [26].
Descriptive analysis of socio-demographic and behavioral characteristics of
the study population was done using appropriate measures of central tendencies.
Between-group comparisons were done using means, median, or frequencies
where appropriate and differences were considered statistically significant at p >
0.05. Associations were presented as odds ratios (OR) with 95% confidence intervals (CI). Data were analyzed using SPSS (version 20) [27].

3. Results
Total of 261 cases were screened and evaluated during the study duration from
January till July 2017. Their age ranged from 18 to 42 years, with a mean age ±
SD of 29.53 ± 5.60 years. Among the study participants, 111 (42.5%) were from
rural residence and 150 (57.5%) were from urban residency. There were 63
(24.1%) cases had positive family history of previous hepatitis virus infections
and 75 (28.7%) cases were pet owners, as shown in Table 1.
The overall HBs-Ag sero-prevalence in the pregnant women included in this
study was 7 cases (2.7%). Given the study inclusion criteria, this HBVsAg most
likely indicates chronic carrier state “chronic infection”. For HCV-RNA PCR
was 4 cases (1.5%). Of the total study participants, none of them (0%) were anti-HEV IgM positive and 48 cases (18.4%) were anti-HEV IgG positive. Vaccined
women against HBV were 42 (16.1%) cases only, as shown in Figure 1.
Due to the scanty prevalence of HBVsAg, HCV-RNA PCR positive cases and
the absence of HEV IgM positive cases in the study participants, we correlated
the socio-demographic and behavioral characteristics to HEV IgG positivity to
demonstrate any possible risk factors for getting infected by the virus. According
to our data, neither age of the woman, place of residence, family history of hepatitis virus infection nor having a pet animal (domestic cats and dogs) had any
statistical significance or strong association to be considered as a risk factor for
HEV IgG positivity, as shown in Table 2.

4. Discussion
Hepatitis viruses’ infection is a major public health burden in Egypt, where it
bears one of the highest prevalence rates in the world [28]. The overall prevalence in pregnant women is estimated to be declining, this may be due to
increasing level of public awareness of the risk factors of infection, increase educational levels of women, vaccination programs for HBV, screening of blood and
blood products, improved water supply and sanitary disposal.
There is a great difference in the prevalence of HBV between developed and
developing countries. Countries are classified as having low endemic rates
(<2%), intermediate rates (2% - 8%), or higher endemic rates (>8%) positive for
HBsAg [29]. Egypt is considered of intermediate endemicity (2% - 8%) [30]. In
the present study, the sero-prevalence of HBsAg in pregnant women was 2.7%,
which agreed with Zahran et al. [31] who had documented a lower prevalence of
DOI: 10.4236/ojog.2019.910138
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Table 1. Distribution of the studied cases according to demographic data (n = 261).
No. (%)
Age (years)
≤30

150 (57.5%)

>30

111 (42.5%)

Min. - Max.

18.0 - 42.0

Mean ± SD

29.53 ± 5.60

Median (IQR)

29.0 (26.0 - 34.0)

Residence
Rural

111 (42.5%)

Urban

150 (57.5%)

Positive family history

63 (24.1%)

Pet owners

75 (28.7%)

Table 2. Relation between HEV IgG positivity and different parameters.
HEV IgG
Negative(R)
(n = 213)

Positive
(n = 48)

≤30®

123 (57.7%)

27 (56.3%)

>30

90 (42.3%)

21 (43.8%)

Urban®

123 (57.7%)

27 (56.3%)

Rural

90 (42.3%)

21 (43.8%)

Negative®

159 (74.6%)

39 (81.3%)

Positive

54 (25.4%)

9 (18.8%)

Negative®

153 (71.8%)

33 (68.8%)

Positive

60 (28.2%)

15 (31.3%)

OR

p

95% C.I
(L.L - U.L)

1.063

0.849

0.565 - 1.994

1.063

0.849

0.565 - 1.994

0.679

0.336

0.309 - 1.493

1.159

0.670

0.587 - 2.286

Age (years)

Residence

Family history

Pets

®: Reference; OR: Odd’s ratio; L.L: Lower limit; U.L: Upper limit; C.I: Confidence interval.

HBsAg and anti-HCV among pregnant women in Egypt as 4.0% and 6.4% respectively. Also EL-Shabrawi et al. [32] showed that the sero-prevelence of HBV
was 1.6% in pregnant Egyptian women.
As regards HCV, The national treatment strategy for control of HCV infection in Egypt that was set by the National Committee for Control of Viral Hepatitis (NCCVH) in 2006 [33], had led to decrease in the viral prevalence from 15%
in 2008 to 6.3% in 2015 [16]. Our results as regard the prevalence of the virus in
gravid women was 1.5%, which agreed with Zahran et al. [31] who explained
DOI: 10.4236/ojog.2019.910138
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Figure 1. Distribution of the studied cases according to different parameters (n = 261).

their results due to decreased rates of female circumcisions that were performed
under unsterile circumstances.
Our study demonstrates no cases with acute HEV infections, which may be
due to including only the apparently healthy women in our screening. The prevalence of a past HEV infection (before the study period) was detected by the
presence of HEV IgG which affected 18.4% of the cases. This result disagreed
with most of the studies done earlier in Egypt, which reported high prevalence of
subclinical HEV infection of gravid women, El-Shety G. et al. [34] reported a
prevalence of 45%, 84.3% prevalence according to Abdel-Hamid et al. [35], and
46.7% prevalence according to Yahia et al. [36] these improvements may be due
to increased health awareness and improved water sanitation across the country.
The prevalence of HEV infection defers across the world, where it is more
common in developing than in developed counties [37] [38] [39]. Reason for
these differences could be due to different levels of hygiene, education, social
status, endemicity of virus and different lifetime exposure to HEV.
In our study, we did not demonstrate any association between age, residency,
pet ownership and positive family history with HEV IgG positivity. This may be
attributed to the low prevalence of the virus in our participants. Stoszek et al. [2]
and Abebe M. [40] showed a strong association between age and HEV seroprevalence, 1.68 times higher risk in pregnant women whose age was < 25 years.
This is most likely reflects cumulative lifetime exposure to the virus. Kafando et
al. [41] reported that Anti-HEV reactivity among pregnant women who lived in
rural areas was higher than in people of urban residency, and related this to low
standards of living and water contamination. Similar to our findings, Abebe M.
[40] found no association of HEV infection with pet ownership. Screening for
HCV and HEV infection is rarely done in Egypt where HBV is the only hepatitis
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virus pregnant women are screened for, this is mainly due to the availability of
effective preventive measures for the newborn in cases of maternal infection
with HBV.
The limitations of this study were: we included all pregnant women in any
gestational age, we measured HBsAG which does not differentiate acute or
chronic infection (however, given the study inclusion criteria, this finding most
likely indicated chronic carrier state.), also we measured HEV IgG which indicated a high past infection prevalence in the study area but we did not perform a
confirmatory PCR test for the HEV RNA due to its high cost.

5. Conclusion
Viral hepatitis in pregnant women is a commonly encountered situation in
Egypt. Although it seems that there are many improvements in the prevalence of
different viruses in the country, hepatitis viral infections are still high enough to
continue their preventive programs and health education, to protect the mothers
and their fetuses from the hazardous effects of these serious infections.
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