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Abstract

The epidemiology of viral hepatitis B in pregnancy is not precisely known in Algeria, although it is of primary importance to

health planners and program managers. The objective of this study was to assess the prevalence of these infections in the population
of pregnant women. This is a prospective longitudinal study carried out at the level of the mother-child specialized hospital and mo-
ther-child protection centers in the region of Tlemcen. This study lasted 30 months (January 2013 to June 2015), and recruited 2165
pregnant women. The seroprevalence of HBs Ag in pregnant women was 1.8%. The mean maternal age of HBs Ag positive patients
was 30.38 + 5.9 years, with the most affected age group of 30-39 years with 51.28%. There was no statistically significant association
between age or socio-demographic factors (level of education, marital status, surgical procedures, previous hospitalization, previous
transfusions, dental care, history of sexually transmitted infections or scarifications, gestational age) and HBs Ag status. On the other
hand, other socio demographic factors such as parity (P = 0.014), professional activity (P = 0.031), history of jaundice (P = 0.014),
mode of delivery (P = 0.012), piercing (P = 0.034), intravenous drug addiction (P = 0.005), vagrancy (P = 0.02), and family history of
hepatitis B (P < 0.001) were associated with HBsAg carriage. Chronic mutant carriers (87.2%) vs. 12.8% chronic wild-type. These

results encourage the screening of viral hepatitis B in pregnant women in order to prevent vertical transmission of this virus. These

results encourage screening for viral hepatitis B in pregnant women in order to prevent vertical transmission of this virus.
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Introduction

Both by their frequency and by their potential severity, viral he-
patitis «B» constitutes a major public health problem. Globally, ap-
proximately 370 to 400 million people are estimated to be chronic
carriers of the hepatitis B virus [1]. Algeria, a country considered
to be «emerging», in the midst of an epidemiological transition,
is in an area of moderate endemicity for hepatitis B with a pre-
valence rate of 2-7% according to the WHO [2]. Mother-to-child
transmission of hepatitis B virus is the main cause of chronic HBs
Ag carrier [3]. In highly endemic countries, the prevalence of HBs

Ag in pregnant women is 35-50%, and perinatal transmission of

HBV is 30%. In Algeria [4], according to a national epidemiological
seroprevalence survey in 1998, the prevalence of HBV in pregnant
women is 1.8%, it still remains low in pregnant women compared
to the general population. The national prevalence of 2.15% in
1998, is heterogeneous according to the regions considered : in Al-
giers [5], the prevalence is 1.06% in 2007-2008. In Annaba [6], this
prevalence was 2.47% in the period 2003-2004. The risk of mater-
nal-fetal transmission of HBs Ag was 80-90% if the mother is HBe
(+) and DNA (+), 30% if DNA is undetectable [ 7]. However, it should
be noted that there are no studies on the impact of viral hepatitis

B in pregnant women in western Algeria, particularly in Tlemcen.
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Materials and Methods

We conducted a prospective longitudinal study carried out at
the level of the mother-child specialized hospital and mother-child
protection centers in the region of Tlemcen. The study lasted 30
months (January 2013 to June 2015), and recruited 2165 pregnant

women.

The detection of HBs Ag was carried out during the 1st prena-
tal consultation of pregnant women, using rapid diagnostic tests
(Hexagon HBs Ag, Human laboratory), while the confirmation was
serological, using the 3rd generation ELISA kit. Other hepatitis B
markers were also tested, thus quantification of the viral load of
HBV DNA, using TagMan Roche real-time PCR «RT-PCR». We used
statistical software (SPSS) version 21.0 and performed a quanti-
tative analysis of the derived data, looking for the association of

categorical variables (P <0.05).

Results

In the present study, the seroprevalence of HBs Ag in pregnant
women attending antenatal clinics was 1.8%. The mean maternal
age of HBs Ag positive patients was 30.38 + 5.9 years, with the most
affected age group of 30-39 years with 51.28% (Figure 1). The pa-
tients with university level education were predominant (30%)
and only 10% were uneducated. The majority of pregnant women
(97.4%) were married and only 2.6% of cases were single. Multipa-
rous women were found with a frequency of 23% (Figure 2). About
70% of pregnant women were housewives (Figure 3). The mean va-
lue of BMI (body mass index) of our patients, was 28.86 + 5.28 kg/
m? [16.30-40.62 kg/m?]. The majority of pregnant women (79.5%)
tested positive for HBs Ag before the term of pregnancy (Figure 4).
Almost 50% of the patients had cases of hepatitis B in the family.
There was no statistically significant association between age or
other socio-demographic factors (level of education, marital status,
surgical procedures, previous hospitalization, previous transfu-
sions, dental treatment, history of sexually transmitted infections
or scarifications, gestational age) and HBs Ag status. On the other
hand, in univariate analysis other factors were linked to the car-
riage of HBs Ag such as parity (P = 0.014), professional activity
(P = 0.031), history of jaundice (P = 0.014), mode of delivery (P =
0.012), piercing (P = 0.034), intravenous drug abuse (P = 0.005),
vagrancy (P = 0.02) and family history of hepatitis B (P < 0.001).
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Figure 1: Distribution of pregnant women HBs Ag positive by age.

Figure 2: Distribution of pregnant women HBs Ag positive ac-

cording to parity.

Figure 3: Distribution of pregnant women HBs Ag positive

according to professional activity.
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Figure 4: Distribution of pregnant women HBs Ag positive

according to gestational age.

We noticed that chronic B carriers with mutant virus with a fre-
quency of 87.2% vs. 12.8% of chronic wild virus B carriers. The
mean viral load was 2.76 + 1.71 log10 IU/ml with extremes ran-
ging from undetectable HBV DNA to 8.23 log'°IU/ml. Most patients
(84.6%) with mutant virus had a low viral load (<2000 1U/ml),
while 13% of patients had high viraemia (> 20,000 IU/ml). Howe-
ver, a patient with wild virus B had HBV DNA low.

Discussion

In our study, the seroprevalence of HBs Ag in pregnant women
was 1.8%. It is consistent with that observed in the general popu-
lation [4]. Globally, this result confirms Algeria’s place as an inter-
mediate zone of medium endemicity for HBV, between Europe and
America with low prevalence and Sub-Saharan Africa with higher
prevalence. This value is close to that of the general population
found in the national sero epidemiological survey in 1998 [4], also
close to that reported by Bensalem,, et al. [5] with a prevalence of
1.06%, for 3578 patients screened between 2007 and 2008, in the
laboratory of the Pasteur Institute in Algiers, and those reported
in other studies carried out in the East and in the Center of the
country [6]. In an older study of the prevalence of serum markers,
conducted by Ayed., et al. [8], on a sample of 715 pregnant women,
from July 1992 to February 1993, the prevalence rate was 1.6%.
These similar results could be explained by the existence of natio-

nal epidemiological homogeneity.

The data in the literature are very heterogeneous on the subject.
Thus, if our prevalence is close to that found in Libya [9], with a
rate of 1.5%, it nevertheless differs from the high rates reported in

other Maghreb countries. In the survey by Sbiti., et al. [10] concer-
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ning 1120 Moroccan pregnant women, from January 2014 to De-
cember 2015, the seroprevalence of HBs Ag was 2.35%. The study
carried out in the Tunisian center, in 2006 by Hannachi., et al. [11]
showed a prevalence of HBs Ag in pregnant women of 3%. In Mau-
ritania, Mansour,, et al. [12] found a seroprevalence of 10.7%, in
a population of 1020 screened pregnant women, from December
2008 to March 2009. The heterogeneity of the results can be attri-
buted to particularities in the modes of transmission of HBV, linked
to socio-cultural practices and different environmental factors in

the Maghreb countries.

In addition, the epidemiological situation is totally different in
the Middle East with much higher prevalence. In Egypt, Zahran., et
al. [13] found a seroprevalence of 5.6% in Egyptian pregnant wo-
men screened, in 2010 and in Yemen, according to Al-Shamahy,, et
al. [14], the prevalence was 13.2% in 2000. This difference in pre-
valence may be linked to the high frequency of particular customs

in these regions (circumcision of young girls, tattooing, piercing).

Our prevalence is also lower than those reported in sub-Saha-
ran African countries, although most studies date back more than
ten years : 6.5% in Congo [15], 9.5% in Gabon [16], 10.7% in Bur-
kina Faso [17], and 16.6% in Niger [18].

A recent HBs Ag prevalence study carried out from December
2013 to March 2014 in a rural area in Cameroon [19], involving
a sample of 325 pregnant women, found a prevalence of 10.2%.
Another study conducted in Ghana, by Candotti., et al. [20] showed
a seroprevalence of 12.6% in his series. In Senegal, Touré-Fall,, et
al. [21] identified 13.8% of HBs Ag in pregnant women screened
in 2008. However, the highest prevalence of around 25% was re-

ported, by Madzime., et al. [22] in Zimbabwe.

These high figures among pregnant women, in these highly en-
demic regions, may be related to the persistence of risky behavior
in this population. Although some women come from polygamous
households, without knowledge of the status of the spouse, and

vaccination against this virus is almost absent.

However, our result was higher than those found in other coun-
tries around the Mediterranean, such as Italy [23] with a prevalence
of 0.86%, France [24] with 0.65%, and Spain [25] with 0.75%. In a
prevalence study carried out in Greece [26], which included 13,581
pregnant women, the prevalence of HBs Ag was 1.15%. The study
conducted in North Central London by Godbole., et al. [27], on a
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sample of 38,227 pregnant women studied during antenatal care
between 2009 and 2010, found 401 “HBs Ag positive” cases, that is

a prevalence of 1.05%.

In Western countries, this low prevalence is linked, in particu-
lar, to the low endemicity of hepatitis B, the high socio-cultural le-
vel and the mandatory screening for hepatitis B during antenatal
consultations. Although there were no foreign pregnant women in
our series, immigration nevertheless plays an important role in the
variations in the prevalence rates of HBV infection in Western coun-
tries with the reception of pregnant women from regions highly
endemic, such as Asia or Africa, express much higher prevalence
rates. This is well illustrated in a Danish study [28] which shows
that the prevalence of HBs Ag in pregnant women, regardless of
their ethnic origins, was 0.26%, while it was 14% for women from

Southeast Asia.

In France [29], a multicenter study was carried out shortly after
the introduction of compulsory screening in 1992, in 12 university
centers, for 21 476 women (16 351 women of French origin and
5125 of foreign origin). In this study, the average prevalence of HBs
Ag was 0.72% but very variable depending on the center (0.13% in
Limoges vs. 2.99% in Montpellier). In addition, this study confir-
med the difference in the prevalence of Ag HBs between French

women (0.15%) and immigrant women (2.56%).

This difference in prevalence is associated not only with the
country of birth, with intravenous drug use, but also with other fac-
tors such as socio-economic level, level of education and stay of at

least 3 months in an institution.

These results further confirm the value of compulsory screening
during pregnancy, and plead in favor of the promotion of screening
outside pregnancy, in particular among people in precarious situa-

tions.

In our study population, the mean maternal age is 30.38 + 5.9
years (17-44 years) with the most affected age group was between
30-39 years (51.28%) (Figure 1). Our results concerning age were
compared with those of the Maghreb countries belonging to the
same endemic zone. Tunisian patients [7] were younger, with an
average age of 29 years, and 28 years with extremes of 17 and 43

years for Moroccan patients [30].

Similar results were also found in other studies carried out in
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Asian countries such as China [31] where the average age was 30.7
+ 3.6 years, and it was 27.4 * 5,8 years in Indonesia [32]. In these
countries, the socio-cultural level was high, and the gestational
age was later. In our country, the major mode of contamination by
the HBV virus in the general population is probably dental care,
which is found with a frequency of 82.5% in our study population
and 85% in HBs Ag positive mothers, but no significant difference
was found between HBV infection and dental care (P = 0.83). Our
results are in agreement with those reported in several studies in
the literature [34,38,39]. There was also no statistically significant
association between age or other socio-demographic factors (level
of education, marital status, surgical procedures, previous hospi-
talization, previous transfusions, history of sexually transmitted
infections or scarifications, gestational age) and HBs Ag status. On
the other hand, in univariate analysis other factors were linked to
the carriage of HBs Ag such as parity (P = 0.014), professional acti-
vity (P = 0.031), history of jaundice (P = 0.014), delivery mode (P =
0.012), piercing (P = 0.034), intravenous drug addiction (P = 0.005)
and vagrancy (P = 0.02), thus joining us several works in the litera-
ture [33-36]. The family history of hepatitis B was also a major risk
factor (P < 0.001), this had joined several studies in the literature
[7,19,37]. Family exposure to the HBV virus is frequent, and calls

out to us the reality of horizontal intra-family transmission.

In fact, the existence of a positive HBsAg family member is a po-
tential risk factor for intra-family transmission of HBV. Intra-family
transmission of hepatitis B has been the subject of numerous scien-
tific studies which have reported the possibility of transmission of

HBV between people who share the same household.

In addition, multivariate analysis by logistic regression showed
that only therapeutic piercing (P = 0.019) is associated with car-
riage of HBs Ag in pregnant women. In the literature, tattooing
and piercing are described as important risk factors (46%) for the
transmission of hepatitis B in a study carried out in 2000 by Mi-
chault,, et al. [40] for 100 inmates. In the study by Eke,, et al. [34],
scarification and tattooing appear to be the only factors associated
with HBV infection in mothers (P =0.001).

We noticed that chronic B carriers with mutant virus with a fre-
quency of 87.2% vs. 12.8% of chronic wild virus B carriers. The
«mutant» profile was predominant, comparable to the 11.1% re-
ported by Ilboudo., et al. [41] in Ouagadougou. However, this rate is
lower than the 20.9% found by Sbiti., et al. [10], in Morocco, 21.7%
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% reported by El-Magrehe., et al. [9] in Libya, and the 18.2% re-
ported by Nacro., et al. [17] in Bobo-Dioulasso in Burkina Faso. On
the other hand, higher rates are reported in Burkina Faso by San-
garé., et al. [42] at 31.4% ; Al-Shamahy [14] reported a high rate of

60% in HBe Ag positive mothers in Sana’a, Yemen.

Conclusion

Our study has provided knowledge on the extent of viral hepa-
titis B in pregnant women in the region of Tlemcen, which involves
the implementation of measures to prevent mother-to-child trans-
mission. The success of early screening in the population of pre-
gnant women relies primarily on rigorous planning and a well-or-
ganized and sustainable program that aims to reduce the risk of
viral transmission, as well as the continuity and quality of interven-

tions throughout the duration of treatment Care.
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