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Abstract

Background and Aims: Varicella-zoster virus (VZV) infection during pregnancy can treat
the health of mother and fetus. The present study was aimed to determine the prevalence of
VZV IgG antibodies among pregnant women living in Yazd, Iran.

Materials and Methods: In this cross-sectional, all pregnant women referred to the
Baghayipour clinic of Yazd city were participated. IgG Antibodies against VZV were
detected by the enzyme-linked immunosorbent assay (ELISA) test. Demographic data of each
woman, including age, self-reported history of chickenpox, education, and place of residency
were collected using a questionnaire. The collected data was analyzed by SPSS software
version 20.

Results: A total of 300 pregnant women with a mean age of 28+6 years (age range: 18-46
years) were screened for VZV antibodies that 283 cases (94.3%) were seropositive. The
prevalence of VZV antibodies among pregnant women in age groups of 14-23, 24-33, 34-44
years was 96.8%, 93.3%, and 95%, respectively. The prevalence of VZV antibodies was not
significantly associated with the educational level, place of residence, and history of infection
with chickenpox. Positive predictive value (PPV) and negative predictive value (NPV) of
self-reported history of varicella were 94.2% and 4.4%, respectively.

Conclusion: The prevalence of varicella-zoster 1gG antibodies among pregnant women
living in Yazd was higher than in other regions of Iran. Performing the routine vaccination
against VZV is suggested to protect mother and fetus from possible complications caused by
the virus.
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Introduction

aricella-zoster virus (VZV) is a DNA
s / virus that causes varicella (chickenpox)

in children and herpes zoster (shingles)
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in adults (1). VZV causes usually a self-limited
disease, but it can make life-threatening
complications in immunocompromised patie-
nts, pregnant women, and infants (2). Primary
infection with VZV during pregnancy can have
some complications for both the mother and
the fetus. Varicella infection within the first
trimester of pregnancy can cause birth defects
in 0.5-1% cases (3). The risk of congenital
varicella syndrome (CVS) following VZV
infection in mother during the first 20 weeks of
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gestation is 2%. The baby may be born with
low weight (23%) and have skin lesions (73%),
limb abnormality (46%), neurological diseases
(62%), and vision problems (cataracts, chorio-
retinitis) (52%) (4). It is estimated that the
incidence of CVS is 1-5 cases per 10,000
pregnancies that have a mortality rate of about
30% (5).

VZV is more prevalent in regions with a
temperate climate than the tropical or cold area
(6). Iran is a vast country with different types
of climate, including hot, temperate, and cold.
The prevalence of VZV in the Southeast region
of Iran with a tropical climate is about 94%,
but in the West region with a cold climate is 85
% (7). Prevalence of VZV- Antibody among
the Iranian general population has been repor-
ted from 71.4% to 78.5% (8).

Seroprevalence of VZV among women of
childbearing age in Iran has been reported from
76.5% to 86.9% (9). The immunity against the
Varicella-zoster virus is important for women
of childbearing age. If pregnant women have
not immunity to VZV, they are at risk of
getting the virus through exposure to an
infectious patient. Therefore, it is important
that all women be screened for VZV antibody
before or during pregnancy. Varicella-zoster
immunoglobulin (VZIG) should be adminis-
trated for women with poor immunity to VZV
(10).

Vaccination program against VZV is carried
out in many developed countries, but the
current immunization program in Iran does not
include varicella vaccine. Knowing the status
of immunity to VZV among pregnant women
can help the healthcare system to reduce the
possible complications of varicella in mother
and baby.

To date, only three studies have evaluated the
prevalence of VZV antibodies among Iranian
pregnant women. Besides, studies on VZV
seroprevalence among women in the central
regions of Iran are not enough. The present
study aimed to evaluate the preva-lence of
varicella-zoster antibodies among pregnant
women living in Yazd province, Iran.

Methods

This cross-sectional study included all preg-
nant women referred to Baghayipour Clinic of
Yazd city between April 2019 and February
2020. All subjects sign an informed consent
form to participate in this research.

The present study was approved by the
Research Committee of Yazd Shahid Sadoughi
University of Medical Sciences.

A blood sample was collected from each
participant. Serum was separated by centrifu-
gation and stored at -20°C until performing
tests. Demographic data of women, including
age, history of varicella, education, and place
of residency were collected using the question-
naire. The VZV IgG antibodies were detected
in serum samples by a commercial kit (Vircell,
Granada, Spain) based on the enzyme immuno-
assay (ELISA) method that had 96% sensiti-
vity and specificity.

Tests were performed according to the manu-
facture protocol. Negative and positive con-
trols were used in each working run.

The collected data were analyzed by the Chi-
square and Fisher exact tests using SPSS
software version 20 (Chicago, IL, USA). A p-
value of less than 0.05 was considered
statistically significant.

Results

Three hundred pregnant women were enrolled
in the present study. Participants had mean age
(xSD) of 2846 years (age range: 18-46 years).
Seroprevalence data are summarized in Table 1
according to variables under study. VZV-
antibodies were detected in 283 (94.3%)
pregnant women while 17 participants were
serologically negative (5.7%). The participates
were divided to three age group, including, 14-
23, 24-33 and 34-44 years. The most of women
(59%) were in the age group of 24-33 years.
There was no statistically significant correla-
tion between anti-VZV prevalence and age
group (p=0.51, Table 1). The prevalence of
VZV antibodies was 96.8% in pregnant women
aged 14 -23 years, 93.3% in women aged 24—
33 years and 95% in those aged 34-44 years.
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Table 1. Prevalence of varicella-zoster antibodies among
pregnant women living in Yazd

Variable Number Anti-VZV IgG P
Positive Negative value
Age group 14-23 62 60 2(3.2%) 0.57
(year) (96.8%)
24-33 178 166 12
(93.3%)  (6.7%)
34-44 60 57 3 (5%)
(95%)
Place of Urban 268 252 16 (6%) 0.51
Residence (94%)
Rural 32 31 1(3.1%)
(96.9%)
level of Diploma 92 87 3(3.3%) 0.33
education (96.7%)
Bachelor 199 184 14
(92.4%)  (7.6%)
Master of 9 9 0
Science and (100%)
higher
history of Yes 275 259 16 0.99
varicella (94.2%) (5.8%)
infection No 23 22 1(4.4%)
(95.6%)
vzv 2 2 0
Vaccination (100%)

Additionally, seroprevalence of VZV between
pregnant women living in rural areas of Yazd
with those living in the urban area was not
significantly different (p=0.51, Table 1).

Two hundred fifty-nine (94.2%) of 275 women
who reported a positive history of chickenpox
infection were seropositive, while 16 (5.8%)
participants were seronegative. In addition, of
the 23 participants with a self-reported nega-
tive history of chickenpox, 22 women (95.6%)
were seropositive. Therefore, positive predic-
tive value (PPV) and negative predictive value
(NPV) of self-reported history of varicella
were 94.2% and 4.4%, respectively.

VZV prevalence was not statistically correlated
to the history of varicella infection (p=0.99,
Table 1).

Discussion

In the present study, 94.3% of pregnant women
living in Yazd had anti-varicella antibody. We
found that 5.7% of them were seronegative and
hence vulnerable to VZV. The most seronega-
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tive pregnant women were in the age group of
24-33 years.

Similar studies conducted in different regions
of Iran have been obtained various results. A
study from Babol, north of Iran showed that
90.2% of pregnant women had varicella-zoster
antibodies (10). A study reported that 78.4% of
pregnant women living in Hamadan were
VZV-seropositive (8). In a study conducted in
Tehran, the seroprevalence of VZV among
pregnant  women  was  90.3%  (11).
Seroprevalence of VZV among women before
marriage was estimated to be 71.2% in
Sanandaj (6), 72.7% in Jahroum (9), 74.5% in
Bushehr (12), and 79.3% in Kerman (13).
These different findings can be the result of
climate diversity in different regions of Iran.
Prevalence of varicella antibodies in the
present study was higher than in the study of
Zeynali et al. They reported that 73.7% of
women before marriage in Yazd were
seropositive for VZV (3). The mean age of
women in our study was 28 years and in their
study was 23 years. Therefore, the deterrence
in VZV-prevalence between two studies can be
related to the age of participants.
Seroepidemiological studies conducted on
pregnant women living in undeveloped tropical
regions have shown a lower prevalence of
VZV antibodies than those living in developed
countries. A study performed on 7980 pregnant
women from various countries of the world
estimated that 93.1% of women living in
Western European countries and 80.3% of
those living in Asia and Africa were seroposi-
tive for VZV (14). The seroprevalence of VZV
among pregnant women in France was 98.8%
that is higher than the prevalence reported in
Iran and the present study (15).

Also, Other developed countries such as
Germany, Spain, Finland, Canada, UK, and the
US have reported higher seroprevalence among
pregnant women than those estimated in Iran
and the present study (16, 17). Vaccination
against VZV is carried out in many developed
countries that can be explained this discre-
pancy. It seems that VZV vaccine must be
added to routine wvaccination programs in
developing countries such as lran to protect
mother and fetus against varicella.
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In the present study, similar to some previous
studies (3, 8), a significant association was not
obtained between VZV antibody prevalence
and educational levels or place of residence.
History of chickenpox mentioned by women of
child bearing is a criterion noticed for screen-
ing and immunization of them (18). In the
current study, 91.7% of pregnant women
mentioned a history of varicella infection that
94.2% of them were seropositive for VZV IgG.
Also, 95.6% of pregnant women who didn’t
mention a history of chickenpox had antibodies
against VZV. The PPV (94.2%) was a strong
predictor while the NPV (4.4%) was a poor
predictor of VZV immunity among pregnant
women. Similar to our finding, the NPV in the
study of Linderet al and Talebi-Taher et al.
was 6.8% and 13.8%, respectively as a poor
predictor of VZV immunity (11, 18).

In contrast to our data, the NPV in the study of
Hosseininasab et al. and Zeynali et al. were
obtained equal to 85% and 81%, respectively
as a strong predictor of immunity against VZV
(3, 13). Majidi and et al. were estimated a PPV
of 94.5% and an NPV of 50.7% for the self-
reported history of varicella in women before
marriage (6). In the study of Pourahmad et al.,
the PPV and the NPV of self-reported history
of varicella were reported 79.5% and 30.5%,
respectively (9). Socio-cultural factors and
vaccination may affect self-reporting of the
history of chickenpox and cause differences in
the NPV reports among various studies.

Conclusion

The most pregnant women in Yazd were
protected against VZV, and only a small
population of them was susceptible to
varicella-zoster infection (5.6%). The preva-
lence of varicella-zoster IgG antibodies among
pregnant women living in Yazd was higher
than in other regions of Iran.

However, developing a VZV vaccine is
suggested to protect mother and fetus from
possible complications caused by the virus.
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