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ABSTRACT In 1990, Saudi Arabia began vaccinating all children at school entry against hepatitis B. We
evaluated hepatitis B surface antigen (HBsAg) prevalence rate among pregnant Saudi women 12 years later
in 5 regions of the country. Using multistage sampling, 2664 pregnant Saudi women were recruited. Blood
samples were tested for HBsAg; positive samples were also tested for hepatitis Be antigen (HBeAg). In all
2.44% were positive for HBsAg and 4 (0.15%) were also positive for HBeAg. HBsAg prevalence was highest
in Gizan (4.2%) and lowest in Tabuk (1.4%). Positivity for women < 20 years of age was 0.5% compared with
2.6% for older women (P = 0.049). The overall HBsAg prevalence rate was lower than previously reported.

Enquête sérologique sur l’antigène de surface du virus de l’hépatite B chez les femmes enceintes
saoudiennes
RÉSUMÉ En 1990, l’Arabie saoudite a commencé à vacciner contre l’hépatite B tous les enfants à l’entrée à
l’école. Nous avons évalué le taux de prévalence de l’antigène de surface du virus de l’hépatite B (Ag HBs)
chez les femmes enceintes saoudiennes 12 ans plus tard dans 5 régions du pays. En utilisant la technique
d’échantillonnage à plusieurs degrés, 2664 femmes saoudiennes enceintes ont été recrutées. Des échan-
tillons de sang ont été soumis à un test de dépistage de l’Ag HBs ; des échantillons positifs ont également été
soumis à un test de dépistage de l’antigène e du virus de l’hépatite B (Ag HBe). En tout, 2,44 % des femmes
étaient positives pour l’Ag HBs et 4 (0,15 %) étaient également positives pour l’Ag HBe. La prévalence la plus
élevée de l’Ag HBs était observée à Gizan (4,2 %) et la plus faible à Tabuk (1,4 %). La positivité pour les
femmes de moins de 20 ans était de 0,5 % contre 2,6 % pour les femmes plus âgées (p = 0,049). Le taux
global de prévalence de l’Ag HBs était inférieur à ce qui était indiqué précédemment.
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Introduction

Globally, an estimated 350 million people
are chronic hepatitis B virus (HBV) carri-
ers. The virus claims over 1 million lives
each year due to the progress of chronic
disease to cirrhosis or hepatocellular carci-
noma [1]. Chronic HBV infection with per-
sistence of hepatitis B surface antigen
(HBsAg) occurs in 90% of infants infected
by perinatal transmission, in 30% of chil-
dren 1–5 years of age infected after birth,
and in 5%–10% of older children, adoles-
cents and adults with HBV infection.
Chronically infected individuals are at high
risk of developing chronic liver disease,
such as cirrhosis, chronic active hepatitis
or chronic persistent hepatitis, or primary
hepatocellular carcinoma later in life [2].

High prevalence of HBsAg and hepatitis
Be antigen (HBeAg) in pregnant women is
the most important factor contributing to
the high carrier rate of HBsAg. Several fac-
tors, including age at infection, predispose
to the acquisition and frequency of the car-
rier state [3]. Vaccination of the neonates
of infected mothers can interrupt 85%–
90% of mother–infant transmissions.
However, the transmission of HBV through
the placenta within the uterus cannot be in-
terrupted by hepatitis B vaccination and in-
trauterine transmission is an important
mode of spreading HBV infection. Report-
ed rates of intrauterine transmission vary
from 4.4% to 23.5% but are mostly in the
range of 5%–15% [4,5].

In Saudi Arabia, the HBsAg carrier rate
was 16.7% for adults and 6.7% for chil-
dren in a baseline survey before mass im-
munizations began in 1990 [6,7]. The rate
varied with region and population. For ex-
ample, it was 11.1% for children in Gizan in
the south-west and as high as 19.9% for
adult Saudi males [8,9]. At the same time, a
high incidence of primary heptocellular
carcinoma was reported in the country, es-

pecially in Gizan where the prevalence of
HBsAg carrier status was high [10,11].

Maternal–fetal transmission of hepatitis
B virus in utero or during the perinatal peri-
od has not appeared to be important in
maintaining the carrier state in Saudi Arabia
[12]. Prevalence of HBeAg in asymptomat-
ic Saudi mothers is low compared with
asymptomatic carrier mothers from the
Middle East [13]. This may explain the mi-
nor role of vertical transmission in Saudi
Arabia [12,13].

Universal hepatitis B vaccination in in-
fancy was implemented in Saudi Arabia in
1990 to prevent early acquisition of infec-
tion. At the same time, another programme
was launched to vaccinate all schoolchil-
dren at school entry as a second target
group. It was expected that by the year
2002, 12 years after the start of the pro-
gramme, this vaccination strategy would
have led to the protection of all Saudis aged
0–18 years who are at higher risk of ac-
quiring hepatitis B virus and of developing
the chronic carrier state. Knowing that the
segment of the population under the age of
15 years was 46.2% of the total population
and that those aged 15–19 years were
10.9% of the population, over 55% of the
population would then be covered by the
vaccination in the year 2002 [14].

After the mass vaccination era, the con-
sidereable effect of the mass immunization
programme on the seroepidemiolgy of HBV
infection in Saudi Arabia was reported [15].
The overall HBsAg carrier rate in children
dropped from 6.7% in 1989 to 0.3% in
1997 [15]. The full effect of the vaccine on
pregnant Saudi women will take time to be
seen, that is until more of the vaccinated
cohorts reach the age of marriage. The car-
rier state of this important group should be
evaluated not only as an indicator of when
to shift hepatitis B vaccine from infancy to
later in life, but also to compare vaccinated
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and unvaccinated cohorts, monitor regional
variation and develop regional policies if
needed.

As 12 years has passed since the school
entry vaccination programme began, we
aimed to evaluate the HBsAg prevalence
rate among pregnant Saudi women and to
identify age and regional variations.

Methods

We conducted a cross-sectional study with
a planned sample of 2910 pregnant Saudi
women from the 5 main regions in Saudi
Arabia: Northern, Southern, Eastern, West-
ern and Central regions. Multistage sam-
pling techniques were used to draw the
sample. Sample size was determined so as
to calculate the national prevalence of the
HBsAg positivity and to detect with 80%
power and 95% confidence interval the dif-
ferences in the prevalence rates of each re-
gion.

Within each of the country’s 5 regions,
1 health province was selected randomly.
They were: Tabuk  (Northern), Gizan
(southern), Al-Gatif (eastern), Madina
(western) and Al-Qassim (central). From
each province, we selected 12 primary
health care centres, 8 from urban areas and
4 from rural areas. The number of pregnant
Saudi women selected from each province
was dependent upon the population size of
the province in relation to the total popula-
tion of Saudi Arabia (Table 1). A total of 241
women in Madina dropped out probably
because the study took place during the haj
(pilgrimage) when there are many people
on the move and this adversely affected re-
cruitment.

Blood samples (5 mL) were collected in
plain tubes at the primary health care cen-
tres. All sera samples were stored in dupli-
cate at –20 °C and transported frozen in
cold boxes to the Department of Virology in

the Central Laboratory and Blood Bank,
Riyadh. Then they were assayed for
HBsAg. Positive samples were tested also
for HBeAg.

Enzyme-linked immunosorbent assay
(ELISA) for HBsAg and HBeAg screening
and HBsAg confirmatory test (neutraliza-
tion) were applied with HBsAg screening
version 3, HBsAg confirmation version 3
and HBeAg/Anti-HBe (Abbott Murex, Dart-
ford, Kent, United Kingdom).

Data were analysed with SPSS, version
10. Analysis of variance (ANOVA) was
used to compare means and standard devi-
ations (SD) and the chi-squared test was
used to compare qualitative data. P < 0.05
was considered significant.

Results

Table 2 shows the mean age, number of
pregnancies and proportion under 20 years
of age of the sample by region. The mean
age was 28.44 (SD 6.76) years with a re-
gional variation of 29.42 years in Qassim
and 27.39 years in Gatif (P = 0.0001).
There were significant regional differences

Table 1 Regional distribution of pregnant
Saudi women

Region Planned Enrolleda Dropped Testedb

No. No. No. No.

Gatif 400 400 0 398

Madina 840 599 241 596

Qassim 840 840 0 840

Gizan 550 550 0 550

Tabuk 280 280 0 280

Total 2910 2669 241 2664

aEnrolled = planned – dropped.
bTested = no. of samples processed in the
laboratory. Differences between this and the
number enrolled were due to inadequate sample or
other technical reasons.
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in the number of pregnancies and the pro-
portion of pregnant women under the age
of 20 years. The overall proportion of preg-
nant women under the age of 20 years was
7.1%. Of the girls who had been vaccinat-
ed in 1990 during the first year of primary
school, the oldest were now 18–19 years
of age.

The mean age at first pregnancy was
22.7 (SD 4.1) years with a significant re-
gional variation from 23.5 years in Qassim
to 21.2 years in Tabuk (P = 0.0001). This
may reflect older age at marriage in
Qassim.

In total, 2664 women were screened
and 84 were positive for HBsAg. After
HBsAg confirmation, only 65 were posi-
tive. Accordingly, 2.4% of the total sample
were HBsAg positive with a 95% confi-
dence interval of 2.11%–2.69%. Regionally
this varied from 4.2% in Gizan to 1.4% in
Tabuk (P = 0.035) (Table 3). Only 4 of the
65 HBsAg carriers were positive for
HBeAg, i.e. 0.15% (4/2664) of the total
sample or 6.15% of the HBsAg carriers.

Only 1 case was positive for HBsAg
among women under the age of 20 years
(1/186), i.e. 0.5% positivity rate compared
with 2.6% for the older age group (P =
0.085 for two-sided test and P = 0.049 for
one-sided test). This woman was 19 years
of age whereas the first cohort vaccinated
at school entry in 1990 was approximately
18 years of age.

Surgical procedures were associated
with higher HBsAg positivity (3% or
15/449), but this was not significant. HB-
sAg positivity and dental procedures or
blood transfusions were also not signifi-
cantly associated (Table 4).

Table 5 shows HBsAg positivity by age
group. The prevalence rate was significant-
ly lower among women aged 20–39 years
than for older women (P = 0.0001). As-
suming an overall prevalence of HBsAg of
7% in the pre-vaccination era, Figure 1
shows the effect of age on HBsAg preva-
lence expressed as the percentage decrease
of HBsAg prevalence.

Table 2 Mean age and number of pregnancies of the 2664 pregnant Saudi women and the
proportion under the age of 20 years of age

Demographic Gatif Madina Qassim Gizan Tabuk Total P-value
characteristic

Age (years)
Mean (SD) 27.39 28.71 29.42 27.79 27.72 28.44 0.0001

(6.02) (6.95) (6.67) (7.14) (6.48) (6.76)
No. 396 581 836 544 279 2636a

Pregnancies per
woman

Mean (SD) 3.56 4.48 3.97  4.84 4.82 4.29 0.0001
(2.75) (3.19) (3.1) (3.79) (3.31) (3.28)

No. 380 528 824 531 279 2542

Women < 20 years
% 5.8 5.7 5.6 10.8 8.6 7.1 0.001
No./total no. 23/396 33/581 47/836 59/544 4/279 186/2636

aMissing data for age = 28 (2664–2636).
SD = standard deviation.
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Discussion

The year 2002 marked the 12th anniversary
of the implementation of the mass hepatitis
B vaccination in Saudi Arabia. Since 1990,
substantial progress has been made to-
wards eliminating HBV transmission in
children. Accordingly, the incidence of

HBV has substantially declined among
groups with high vaccination coverage,
such as young children. The relative bur-
den of HBV-related diseases acquired from
infections in childhood, however, still ex-
ists. Adult carriers still pose a risk to their
unvaccinated contacts.

Table 3 HBsAg and HBeAg positivity rates by region

Positivity Gatif Madina Qassim Gizan Tabuk Total P-value

HBsAg positive
% 2.5 2.3 1.7 4.2 1.4 2.4 0.035
No. 10/398 14/596 14/840 23/550 4/280 65/2664

HBeAg
% 0.5 0.2 0 0.2 0 0.15 0.28
No. 2/398 1/596 0/840 1/550 0/280 4/2664

Positive women
< 20 years

% 0 0 2.1 0 0 0.5 0.65
No./total no. 0/23 0/33 1/47 0/59 0/24 1/186

Table 4 HBsAg positivity rate by risk factor for HBV infection

Risk factor HBsAg positivity rate P-value
% No./total no.

Under 20 years of age
Yes 0.5 1/186
No 2.6 64/2450
Total 2.5 65/2636 0.049 (one-sided)

History of operation
Yes 3.0 15/499
No 2.3 50/2163
Total 2.4 65/2662 0.224

Blood transfusion
Yes 1.7 3/174
No 2.5 62/2490
Total 2.4 65/2662 0.7

Dental procedures
Yes 2.3 32/1408
No 2.6 33/1256
Total 2.4 65/2662 0.64
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In the early 1980s, the prevalence of
HBsAg among pregnant Saudi mothers was
determined. Prevalence rates ranged from
3.9% to 16%, which is higher than in our
study [10,11]. This difference cannot be

explained by the mass immunization pro-
gramme alone, as most of the sample popu-
lation had not been exposed to it. However,
it could be explained by the adoption of uni-
versal precaution for the handling of blood

Table 5 Prevalence of HBsAg in pregnant Saudi women
by age group

Age group No. of No. % (95% confidence
(years) women positive interval)

screened

< 19 186 1 0.53 (0.47–1.6)

20–24 663 14 2.11 (1.21–3.61)

25–29 674 16 2.37 (1.41–3.9)

30–34 539 13 2.41 (1.35–4.2)

35–39 382 8 2.09 (0.98–4.25)

40+ 192 13 6.77 (3.8–11.5)

Total 2636 65 2.47 (1.92–3.15)

Figure 1 Direct and indirect effect of age on HBsAg prevalence, assuming a norm of 7%
positivity for all age groups during the pre-vaccination era (expressed as a per cent of the
previous norm)
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and human fluids and excretion, thus de-
creasing exposure to the virus. For exam-
ple, in our study, no increased risk was
found between the carrier rate and expo-
sure to known risk factors such as dental
procedures, surgical operations and blood
transfusions (Table 4).

Over 50% of the Saudi population has
now been vaccinated with the hepatitis B
vaccine, which decreases the risk of expo-
sure to the unvaccinated. The indirect ef-
fect of vaccination and the adoption of
standard universal procedures were more
evident among ages 20–39 years than
among older pregnant women (Table 5,
Figure 1). There was a 70% decrease in
HBsAg prevalence among ages 20–39
years compared with more than 90%
among women under age 20 years and
compared with less than 10% among
women 40 years and older. For our evalua-
tions, we used 7% as the overall prevalence
of HBsAg in Saudi Arabia during the pre-
vaccination era [7,10,11]. This rate is con-
servative, but a reasonable figure to use so
as not to overestimate the effect of immu-
nization.

The women who as children had partic-
ipated in the hepatitis B vaccination pro-
gramme had not yet fully reached
childbearing age. This was evident when
comparing mothers under 20 years with
the remainder of the sample. The positivity
rate was 0.5% for those under 20 years of
age and 2.6% for older women (P = 0.085
for two-sided test and 0.049 for one-sided
test). Only 1 of 186 women under 20 years
was positive: she was 19 years of age
whereas the oldest cohort vaccinated at
school entry in 1990 was around 18 years
of age during our study.

Regional variation was evident, and Gi-
zan had the highest prevalence rate at 4.2%
(Table 3). These regional differences need
to be addressed by policy-makers.

The national strategy to eliminate HBV
in Saudi Arabia is based primarily on vacci-
nating all infants. Screening all pregnant
women is not part of this strategy, as verti-
cal transmission has not been identified as
an important route of infection in local
studies [10,11,16]. Similarly screening
pregnant mothers with the purpose of pre-
paring immunoglobulin to be given with the
vaccine at birth to infants of positive moth-
ers is not cost-effective. Currently, howev-
er, the elimination programme needs to be
accelerated to include additional interven-
tions. Thus Saudi mothers could be vacci-
nated during their childbearing years, at
least on a regional basis in, for example,
Gizan where the infection rate is higher
than in other regions. In addition, pregnant
mothers should be screened and appropri-
ate preventive measures adopted. Vaccina-
tions should be considered for mothers
who test negative.

We will have to wait a few more years
until the vaccinated cohort reaches the age
of marriage and childbearing in Saudi Ara-
bia to fully evaluate the hepatitis B immuni-
zation programme. By then, the prevalence
of HBsAg among pregnant Saudi mothers
should have reached a minimum and it
should be sufficient to shift the first dose
of hepatitis B vaccine to a later age instead
of at birth. Then combined vaccines con-
taining hepatitis B could be given with
diptheria/pertussis/tetanus (DPT) and Hae-
mophilus influenzae type-b.
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