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Abstract
Introduction Hepatitis B vaccination of newborns (HBV) and surveillance of pregnant women during antenatal care are com-
plementary to prevent mother to child transmission (MTCT) of HBV infection.
Aim The aimwas to identify the prevalence and pattern of HBV infection in pregnant women born before and after implementing
HBV vaccination of newborn in Egypt.
Methods The study included 600 women attended antenatal clinic of the Suez Canal University Hospital, Ismailia, Egypt. All
were inquired about risk factors of HBV infection, vaccination, and screened for hepatitis markers. HBsAg carriers were tested
for HBeAg, HBeAb, ALT, and HBVDNA. Participants were divided into group 1 of 285 (47.5%) vaccinated women ≤ 25 years,
and 315 (52.5%) non-vaccinated > 25 years.
Results The prevalence of HBcAg, HBsAg, and HBsAb were 18.3%, 5.0%, and 30.7%. Of the 110 women exposed to infection,
40 (36.4%) cleared infection, 30 (27.2%) were HBsAg carriers, and 40 (36.4%) showed isolated HBcAb. HBsAg carriers were
HBeAg negative, HBeAb positive, and HBV-DNA positive and had high ALT. Group 1 had significantly higher frequency of
vaccination-related immunity, lower frequency of isolated HBcAb, and susceptibles than group 2 (44.9%, 3.5%, and 38.6% vs.
4.1%, 9.5%, and 75.9% ). The prevalence of HBV exposure and chronic HBsAb carriers in both groups were close (4.9% and
16.5% for group 1 vs. 5.1% and 20% for group 2, p > 0.05).
Conclusion Although the outcomes of HBV infection were favorable in vaccinated group, chronic HBV represents a potential
risk for MTCT that necessitates screening during pregnancy in all public health care settings.
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Introduction

Hepatitis B virus (HBV) infection is a common and potential-
ly life-threatening infection. Following acute hepatitis, resolu-
tion of infection occurs in the majority of patients. However,
in 5% of adults and up to 90% of infections occurring during
the first year of life, HBV can cause chronic hepatitis and put
people at high risk of death from cirrhosis and liver cancer.
Worldwide, an estimated 257 million people are living with
HBV infection. Nearly one quarter of infected people suffer
serious complications resulting in about one million deaths
every year [1, 2].

Endemicity of HBV infection differs from country to an-
other according to the prevalence of HBsAg; from low (<
2%), to intermediate (2– < 8%), and high (> 8%). Overall,
Egypt was considered as a country of intermediate endemicity,
the prevalence ranged between 3 and 11%, being more in
Upper Egypt and among men [3]. In endemic areas, infantile

Responsible Editor: Giliane Souza Trindade.

* Rania Kishk
rankishk@yahoo.com

1 Microbiology and Immunology Department, Faculty of Medicine,
Suez Canal University, Ismailia, Egypt

2 Clinical Pathology Department, Faculty of Medicine, Suez Canal
University, Ismailia, Egypt

3 Obstetrics and Gynecology Department, Faculty of Medicine, Suez
Canal University, Ismailia, Egypt

4 Internal Medicine Department, Faculty of Medicine, Suez Canal
University, Ismailia, Egypt

5 Endemic and Infectious Diseases Department, Faculty of Medicine,
Suez Canal University, Ismailia, Egypt

https://doi.org/10.1007/s42770-019-00174-3
Brazilian Journal of Microbiology (2020) 51:593–600

/Published online: 1 November 2019

http://crossmark.crossref.org/dialog/?doi=10.1007/s42770-019-00174-3&domain=pdf
mailto:rankishk@yahoo.com


infection with HBVoccurs mainly vertically through mother
to child transmission (MTCT) at time of parturition [4, 5].

Immunization of newborns with hepatitis B vaccine
aims to prevent future infection leading to chronic liver
disease and cancer liver. The World Health Organization
(WHO) recommends a birth dose given within 12–24 h as
an important post-exposure prophylaxis for infants born of
HBV-infected mothers. However, many low- and middle-
income countries adopted different timing and included
hepatitis B vaccine with other immunizations starting at 6
to 8 weeks after birth for more compliance [6]. Therefore,
in such countries, children who are given the full doses of
vaccination may experience no or incomplete protection
during the first few months after birth [7].

In Egypt, the universal program of infant vaccination
against hepatitis B has been implemented late in 1992. Till
recently, the three doses were given at 2, 4, and 6 months after
birth with other obligatory vaccines [8, 9]. The impact of
hepatitis B vaccination on lowering the overall prevalence of
HBsAg has been studied and appreciated worldwide. In
Egypt, the overall prevalence of HBsAg among blood donors
in Egypt was 1.58 [10, 11]. In a national-wide study, the prev-
alence was 1.4%, among 26047 tested individuals aged 1–59
years. The prevalence was significantly higher in males
(1.9%) compared to females (1.1%) [12].

Similarly, among pregnant women, the prevalence
shows progressive decline over the last two decades. In
Assiut, the prevalence decreased from 14.7% in 1993 to
6.4% in 2010 [13, 14]. In Nile Delta, more recently, lower
prevalences were reported, being 2.3% during 2014 in
Menofia and 1.56% during 2017 in Benha [15, 16]. In
Cairo University Hospitals, the prevalence fluctuated from
1.6% in 2013 to 1.2% in 2014 [17, 18].

Despite this progress, the risk of MTCT is high and could
be significantly reduced if routine screening for hepatitis vi-
ruses is implemented before marriage and during antenatal
care and provision of post-exposure prophylaxis immediately
after birth [19]. Recent studies, from Egypt, focused on epi-
demiology and risk factors of HBV infection among cohorts
of pregnant women born before implementation of the infan-
tile vaccination.Worldwide, the majority of people living with
HBV infection are unaware of their status. Therefore, infected
mothers are a risk of transmitting the virus to their offspring if
no post-exposure prophylactic immunization measures are
taken within 12 to 24 h after birth [20]. Meanwhile, in women
who are HBsAg-positive and HBeAg-positive, infection
transmission occurs in an average of 10% of infants taking
the post-exposure prophylaxis at the proper time [21].

In Egypt, vaccination failure among vaccinated children of
infected mothers has been reported; all missed the birth dose
of hepatitis B vaccine [5]. In Egypt, according to the latest
census declared in Sep 2017, about 46% of the population
aged less than 25 years and born after implementation of

hepatitis B vaccination in 1992. This demographic change
would enable studying the effectiveness of hepatitis B vacci-
nation and its impact on exposure to infection [22].
Accordingly, this study aimed to identify Hepatitis B virus
infection status and immunogenicity of the vaccine among
pregnant women born after implementation of the vaccine.

Subjects and methods

This cross-sectional study was carried out at the in Suez
Canal University Teaching Hospital Ismailia, Egypt. The
study included 600 pregnant women, aging 18 to 45
years and attending the outpatient clinic for antenatal
care from January 2018 to January 2019. All were se-
lected by convenience sampling after approval and
signing an informed consent. Participants responded to
a short questionnaire including sociodemographic data
as well risk factors for HBV infection. Only women
born before 1992 were inquired about history of hepa-
titis B vaccination.

Participants were further divided into two groups, group 1
(≤ 25 years, who were presumed to receive HBV vaccination
early during infancy) and group 2 (> 25 years, born before the
universal vaccination program). Women in group 1 received
doses of the vaccine at 2, 4, and 6 months after birth.

Screening of HBV infection

All pregnant women were screened for HBV infection by
testing for HBsAg using ELISA (Murex HBsAg Version 3,
Diasorin, Italy). Anti-HBc and quantitative detection of anti-
HBs were tested by enzyme immunoassay (ELISA) (Murex
anti-HBc (total) and ETI-AB-AUK-3 (anti-HBs), Diasorin,
Italy). All serologic assays were carried out according to the
manufacturer’s instructions. Anti-HBs titer was considered
protective if its concentration is ≥ 10 mIU/ml. [23].

HBV DNA quantification

Positive samples for HBsAg were further tested for HBeAg
(ETI-EBK PLUS, Diasorin, Italy), HBeAb (ETI-AB-EBK
PLUS, Diasorin, Italy), ALT (Cobas, Roche), and HBV-
DNA viral load by real-time polymerase chain reaction
(PCR). The viral DNA was extracted from 200 μl of serum
samples positive for HBsAg using the QIAampDNAMiniKit
(QIAGEN, Hilden, Germany), and re-suspended in 100 μl of
a storage buffer provided by the kit manufacturer. HBV-DNA
was quantified by real-time detection polymerase chain reac-
tion primers according to the previously described protocol.
The method was applied with slight modification as described
previously [24, 25] The detection limit was 100 copies/ml.
The extracted samples were tested for the presence of HBV
DNA by 7500 Real-Time PCR machine to determine the viral
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load, or HBV real-time assays were performed using Artus
HBV RG PCR Kit (Artus™ GmbH, Hamburg Germany)
and the Real-Time PCR instrument, Rotor-Gene Q
(QIAGEN, Germany). Detection limit of this assay is 3.8
IU/mL.

Interpretation of hepatitis markers

Interpretation of hepatitis markers was done according to the
CDC criteria [23]. An individual was considered to have ac-
tive infection if she is positive for HBsAg and HBcAb, resolv-
ing infection if HBcAb was only positive, while positive
HBsAb was considered a marker of immunity due to vaccina-
tion if HBcAb was negative or as a sequence of previous
infection if HBcAb was positive.

Ethical aspect

The study was approved by the Faculty of Medicine Ethical
Committee (approval number 3860). The title, aim, and ben-
efits of the study were explained individually to each pregnant
women and after approval, an informed consent was obtained
from each participant.

Statistical analysis

Statistical analysis was performed using SPSS-17 software
(SPSS Inc., Chicago, Illinois, USA). Quantitative data were
described in terms of range and mean (±SD), while non-
numeric data were described as frequencies and percentages.
Comparison of groups was performed by chi-square test and
Student’s t test. HBsAb titer was represented as range, median,
and geometric mean concentration. Comparison of HBsAb
titer between groups was performed by a non-parametric,
Kruskal-Wallis test. A value of p < 0.05 was considered sta-
tistically significant.

Results

Descriptive results

This study included 600 pregnant women divided into two
groups. Group 1 included 285 (47.5%) aged 25 years or less;
all received hepatitis B vaccination during their infancy while
group 2 included the remaining 315 (52.5%); all were born
before the vaccination program. The mean age of the studied
womenwas 27.76 ± 6.77 years. Two thirds (67.8%) were from
rural areas, 17.5% gave history of previous surgery and only
3.5% received blood transfusion. Of all participants, previous
diagnosis of chronic illness was reported by 7.8%, and 12.5%
gave family history of viral liver disease, due to HBV infec-
tion in 20 (3.3%) and HCV infection in 55 (9.2%).

The prevalence of HBV exposure (positive HBcAb) was
18.3% (110 women) and current infection (positive for
HBsAg) was detected in 5% (30 women). Anti HBs antibod-
ies were found in 30.7% (184 women). Coexistence of
HBsAbwith HBsAg and HBcAbwas found in 3 (0.5%)wom-
en belonging to group 1.

According to the CDC criteria, participants were classified
into 5 serological categories; immunity following infection in
40 women (6.7%), immunity related to vaccination in 141
(23.5%), current infection in 30 (5%), lone HBcAb sero-
reactivity in 40 (6.7%), and 349 (58.2%) women were suscep-
tible to HBV infection.

Comparative results

In this study, exposure to HBV (HBcAb positive) was higher
among group 2 compared to group 1 (20.0% vs 16.5%, p =
0.29) and higher in women from rural areas compared to ur-
ban areas (20.1% vs. 14.5%, p = 0.11). Exposure to HBV was
also more frequent in women with history of surgery and
previous blood transfusion compared those without (19.0%
and 23.8% vs. 18.2% and 18.1% respectively) with no statis-
tically significance difference. However, the frequency of ex-
posure to HBV infection was significantly higher among
women with chronic illness compared to others without
(31.9% and 17.2% respectively, P = 0.018). By logistic regres-
sion analysis, of all previous risk factors, only chronic illness
proved to be an independent predictor of exposure to HBV
infection (p = 0.025) (Table 1).

In this study, there was no significant differences between
group 1 and group 2 regarding residence (p = 0.73), previous
blood transfusion (p = 0.5), and chronic illness (p = 0.22).
However, group 2 showed significantly higher frequency of
previous surgery (p = 0.018) and family history of viral liver
disease (p = 0.036) compared to group 1. Past exposure and
current infection of HBV was more frequent in group 2 (20%
and 5.1%) compared to group 1 (16.5% and 4.9%). However,
the difference was not statistically significant. The frequency
of sero-reactivity to HBsAb was significantly more in group 1
compared to group 2 (54.0% vs. 9.4%, p < 0.001) (Table 2).

Interpretation of hepatitis markers in groups 1 and 2

These serological profiles summarize the outcomes of HBV
infection in group 1 and 2.

Table 3 demonstrates interpretation of hepatitis B markers
in the studied groups. Group 1 showed a significantly higher
frequency of women with immunity related to vaccination
compared to group 2 (44.9 vs. 4.1%), a significantly lower
frequency of women with lone HBcAb and lower frequency
of women susceptible to HBV infection (3.5% and 38.6%)
compared to group 2 (9.5% and 75.9%). Meanwhile, there
was no statistically significant difference between both groups
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regarding the frequency of women with immunity following
infection and chronic hepatitis B being 8.1 and 4.9% in group
1 and 5.4 and 5.1% for group 2. It is worth noting that 13 of
315 (4.1%) pregnant women in group 2 had evidence of post-
vaccination immunity without evidence of exposure (HBsAb
positive, HBcAb negative).

In this study, the titer of HBsAb of all studied women has a
range of 0 and 371.6 mIU/ml. The median titer of HBsAb was
significantly higher in group 1 than in group 2 (11 and 6
respectively IU/L, (p < 0.05). The frequency of HBsAb titers
of < 10, 10–100, and > 100 mIU/ml were 46.0%, 40.3%, and
13.7% respectively in group 1 compared to 90.5%, 7.6%, and

1.9% in group 2 and these differences were statistically sig-
nificant (p < 0.05). Meanwhile, the overall geometric mean of
HBsAb values in women with protective titers was 45.2 and
43.29 IU/L respectively in groups 1 and 2 with no significant-
ly difference (P > 0.5). In either group, the geometric mean of
HBsAb values associated with infection was higher compared
to that of post-vaccination effect; being 91.21and 40.1 mIU/
ml (p < 0.05) in group 1 and 47.4 and 38.45 mIU/ml, (p >
0.05) in group 2. Meanwhile, the geometric mean of HBsAb
concentration was significantly higher in infected individuals
who cleared infection in group 1 than group 2 (91.21 vs. 47.4
IU/L, p < 0.05) (Fig. 1).

Table 1 Sociodemographic, risk
factors, and HBsAb seropositivity
the studied population according
to HBcAb status

Total HBcAb positive*
(n = 110)

HBcAb negative
(n = 490)

**

p value

Age (mean ± SD) 27.76 ± 6.77 28.6 ± 7.0 27.67 ± 6.7 0.46

Group 1 285 (47.5) 47 (16.5%) 238 (83.5%) 0.29
Group 2 315 (52.5) 63 (20.0%) 252 (80.0%)

Urban 193 (32.2) 28 (14.5%) 165 (85.5%) 0.114
Rural 407 (67.8) 82 (20.1%) 325 (79.9%)

Previous surgery 105 (17.5) 20 (19.0%) 85 (81.0%) 0.89
No previous surgery 495 90 (18.2%) 405 (81.8%)

Previous blood transfusion 21 (3.5) 5 (23.8%) 16 (76.2%) 0.56
No previous blood transfusion 579 105 (18.1%) 474 (81.9%)
≠Chronic illness 47 (7.8) 15 (31.9%) 32 (68.1%) 0.018
No chronic illness 553 95 (17.2%) 458 (82.8%)

Viral liver disease within families 75 (12.5) 15 (20.0%) 60 (80.0%) 0.75
No family history of viral liver disease 525 95 (18.1%) 430 (81.9%)

HBsAb positive 184 (30.7) 43 (23.4%) 141 (76.6%) 0.039
HBsAb negative 416 (69.3%) 67 (16.1%) 349 (83.9%)

*HBcAb seropositivity was found coexistent with HBsAb in women who cleared the virus, coexistent with
HBsAg in women who had chronic infection, or isolated without seroreactivity to HBsAg or HBsAb HBcAb

**p value of univariate statistical analysis; Student’s t test for the age mean difference and chi square test for the
remaining non-numeric variables
#By logistic regression analysis, only chronic illness proved to be an independent predictor for exposure to HBV
infection (p = 0.025)

Table 2 Sociodemographic, risk
factors, and hepatitis markers in
the studied population according
to vaccination status

*Group 1 (n = 285)

No (%)

**Group 2 (n = 315)

No (%)

p value

Urban 94 (33.0) 99 (31.4) 0.73
Rural 191 (67.0) 216 (68.6)

Previous surgery 39 (13.9) 66 (20.7) 0.018

Previous blood transfusion 8 (2.8) 13 (4.1) 0.5

Chronic illness 18 (6.3) 29 (9.2) 0.22

Viral liver disease within families 27 (9.5) 48 (15.2) 0.036

HBsAg 14 (4.9) 16 (5.1) 1.0

HBcAb 47 (16.5) 63 (20.0) 0.29

HBsAb 154 (54.0) 30 (9.4) <0.001

*Group 1: vaccinated (≤ 25 years); **Group 2: unvaccinated (> 25 years)
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Characteristics of women with chronic hepatitis B
infection

In this study, all women positive to HBsAg (30 women) were
HBeAg-negative, positive for HBeAb, and had high ALT.
Meanwhile, all HBsAg-positive women were viremic, and
the viral load ranges from 340 and 6590 copies/ml with a
median of 836. The median level of viremia was higher in
group 2 compared to group 1 patients (929 and 656, p =
0.0118). We noticed also the mean ALT level was higher in
group 2 than group 1 women (43.25 ± 14.5 and 35.7 ± 9.0 IU/
L respectively, p = 0.095).

Discussion

This study aimed to explore and interpret HBV markers
among a large cohort of pregnant women born before and after
the universal hepatitis B vaccination program for the newborn
in Egypt. A secondary objective was to study the risk of
MTCTof hepatitis B in view of the status of HBeAg and viral

load in sera of HBsAg carriers. Although several studies have
demonstrated the protective effects of hepatitis B vaccination
in different age groups that received it during infancy, only
few studies have examined the effect of vaccination in adults
exceeding 18 years including an important risk group that is
females at the age of child bearing.

In our study, interpretation of hepatitis markers revealed
three important observations: (a) the high prevalence of expo-
sure to HBV (18.3%), (b) the need for vaccination of more
than one-half of the studied women (58.2%) that were nega-
tive for all markers of HBV, and (c) the high prevalence (5%)
of HBsAg carriers with replicating virus. The latter represents
a real risk of transmission to their offspring if not diagnosed
and managed to provide post-exposure prophylaxis immedi-
ately after birth.

Efficacy of hepatitis B vaccination

The study also proved the efficacy of the universal vaccination
given during infancy. Compared to non-vaccinated (group 2),
vaccinated women (group 1) showed a significantly higher
rate of immunity evidenced by having HBsAb titer ≥ 10 IU/
L [(9.5% vs. 53%), lower prevalence of lone HBcAb (3.5%
vs. 9.5%), and less frequency of susceptibility to HBV infec-
tion (38.6 vs. 75.9%). The latter group should be vaccinated if
a further decline in the prevalence of HBVin the community is
targeted. Unfortunately, the prevalence of HBsAg seropositiv-
ity was similarly high in both groups of the study.

The cause of vaccination failure in 14womenwho received
the vaccination is difficult to discuss particularly in the ab-
sence of documented evidence of receiving the three doses
after their birth. However, till recently, the first dose of the
vaccine was given with the conventional vaccines at the age
of 2 months followed by two other doses at 4 and 6 months
[19]. Vaccination failure probably occurred during parturition
or due to vertical or horizontal modes within the family during
the first months due to missing the birth dose [7]. Vaccinated
women in this study had not received the birth dose of the
vaccine which is an important post-exposure prophylactic
measure in addition to HB immune globulin (HBIG). The
possibility of transmission of HBV late in pregnancy or even

Table 3 Interpretation of
hepatitis markers the study groups Group 1

No (%)

Group 2

No (%)

p value

Immune due to previous infection* 23 (8.1%) 17 (5.4%) 0.19

Immune due to vaccination 128 (44.9%) 13 (4.1%) < 0.001

Chronic HBV infection* 14 (4.9%)* 16 (5.1%) 0.9

Lone HBcAb* 10 (3.5%) 30 (9.5%) 0.003

Susceptible 110 (38.6%) 239 (75.9%) < 0.001

*These serological profiles summarize the outcomes of HBV infection in groups 1 and 2

Fig. 1 The geometric mean concentration (in mIU/ml) of HBsAb in
immune women for the overall studied populationtotal (181), due to
infection (40) or vaccination effect (141). After exclusion of 3 women
with coexistent HBsAb and HBsAg, the geometric mean of 181 women
with protective titers (151 in group 1 and 30 in group 2) was analyzed.
Immune women following infection and due to vaccination were 23 and
128 in group 1 and 17 and 13 in group 2 respectively
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during labor has been reported in 5% to 15% of infants born to
mothers with high-level viremia despite prophylaxis with
HBIG and the vaccine given at birth [26, 27]. It is worth
noting that in 3 of 30 HBsAg carriers, there was co-
existence of HBsAb, all were vaccinated. Infection with sur-
face escape mutant could be another possible explanation
which needs further study [28, 29].

In view of the high prevalence of active HBV infec-
tion found in this study and the lack of policy for ante-
natal screening for HBV in hospitals of the Ministry of
Health in Egypt, newborn of infected mothers could get
infection without adequate post-exposure prophylaxis.
Although recently, newborns receive the birth dose of
the vaccine, lack of a simultaneous dose of HBIG could
lead to transmission of infection particularly if the moth-
er is not aware of infection. In 1989, MTCT was studied
in a cohort of 35 HBsAg positive mothers by Ghaffar
and colleagues. The authors reported that HBsAg was
positive in 24% of newborn at birth, and increased to
37% at the age of 1 year [30]. However, in that study,
no post-exposure prophylaxis was given.

In the current study, HBsAg carriers represent a real
risk of transmission infection to their offspring in view
of the results of testing HBeAg and HBV DNA viral
load in their sera. Studies showed that in HBsAg-
positive mothers, 90% of their offspring become infected
if HBeAg is positive compared to 5–20% transmission if
HBeAg is negative. Also, high viral load carries a higher
risk of mother to child transmission. Reports of MTCT
have been described despite of timely post-exposure pro-
phylaxis with maternal HBV DNA levels of 106 to 108

copies/mL [30, 31]. It is worth noting that all the 30
HBsAg carriers, diagnosed in this study, were not aware
of their infection status, and in 27 of them (90%), the
ALT levels were high. Meanwhile, all carriers were
HBeAg negative/HBeAb positive, and their HBV DNA
levels were low (less than 2000 IU/ml). Accordingly, the
risk of mother to child transmission in this study could
be relatively low but this needs further study.

Pattern of HBsAb titer

In this study, women positive for HBsAb were classified into
three categories [32]. The first was associated with resolved
infection (positive for HBcAb), another one with HBsAg co-
existence, and the third was immunity due to vaccination ef-
fect (negative for HBcAb. Although the GMC of HBsAb in
groups 1 and 2 were very close (45.4 and 43.3 IU/L respec-
tively), the GMC associated with infection was higher than
that due to vaccination effect. This difference was statistically
significant in group 1 [91.21 vs. 47.4 IU/L, p < 0.05] com-
pared to group 2 [47.4 vs. 38.45 IU/L in group 2, p = 0.69].
This finding might suggest that in previously vaccinated

individuals, HBV infection could occur when their HBsAb
weans to below the protective levels. This infection, in previ-
ously immunized individuals, boosts the immune response as
an anamnestic reaction while infection in an unvaccinated
individual is a type of primary immune response.

The impact of repeated natural boosting on the titer of
HBsAb among vaccinated individuals was tested in many
studies. It has been reported that exposure to natural infection
in individuals vaccinated during infancy is associated with an
increase in the titer of HBsAb many years later. Offspring of
infected mothers who received the vaccination showed better
protection later in their lives (aged 5–20 years), compared to
offspring of non-infective mothers [33–35].

In this study, weaning of HBsAb to levels below the
protective level was evident in 46%. The progressive
decline in the antibody titer in vaccinated children was
reported in many studies. The level of HBsAb following
exposure to hepatitis B proteins is also determined by the
time of exposure. This is evidenced by a higher antibody
response in vaccinated adults who received their doses
during adolescence compared to their peers who received
pediatric doses [36, 37].

In this study, the relatively high prevalence rate of HBsAg
in vaccinated pregnant women could reflect a specific popu-
lation in Ismailia; most of them were living in rural areas.
Meanwhile, the prevalence of HBsAg in pregnant women is
much higher than 1.4% reported in volunteer blood donors
during the recent years. As in many countries all over the
world, there is a trend toward a lower prevalence of HBsAg
in Egypt during the last few decades. This could be attributed
to the HBV vaccination of all newborns, pre-donation testing
at blood banks, and careful preoperative and infection control
measures [38].

Limitations of the study

In our study, there is no documented data regarding the com-
pleteness of the three doses of the vaccine and there is no
documented data regarding HBV infection status among their
family members. Furthermore, in 13 women, who were born
before the vaccination program, there was evidence of post-
vaccination immunity. Although they did not give history of
vaccination, such individuals could receive the vaccine during
one time of their life after their infancy. Furthermore, recall
bias was evident regarding HBV infection among family
members.

In conclusion, pregnant women born after the implementa-
tion of the universal infant vaccination program showed a
higher degree of protection against HBV infection. However,
the presence of high prevalence of HBsAg carriers in this
group raised the possibility of active maternal infection and
transmission during their birth.
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Recommendation

As mother to child transmission is responsible for one-third of
chronic HBV infections worldwide, efforts should be integrat-
ed to eliminate this route of transmission in Egypt. Screening
of pregnant women during their ante-natal care and provision
of HBIG to newborns of infected mothers are integral to
achieve this goal.
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