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ABSTRACT

Background: Cytomegalovirus and Herpes simplexvirus are one of the most common causes
of congenital infections.

Objectives: The purpose of this study was to determine the seroprevalence of herpes simplex
virus type 1 (HSV-1), type 2 (HSV-2) and CMV antibody in pregnant women admitting to
antenatal care clinic of Shahid Beheshti Hospital in Abadan, Iran. Serum samples were
collected during the study.

Methods: The enzyme-linked immunosorbent assay was used to detect anti-HSV-1, anti-
HSV-2 type and anti- CMV. Socio-demographic and obstetric characteristics were used for
further study.

Results: Between January and December 2016, we have studied 325 pregnant women
referred to Shahid Beheshti Hospital. The mean of women's age was 27.66 + 5.96 years old
(range 16 to 43 years). Of the 325 participants in this study, 40 (12.3 %) were HSV-1
seropositive, 78 (24%) were HSV-2 seropositive and 36 (11%) were CMV seropositive. A
combined analysis was performed for HSV-1 and HSV-2: the percentages of individuals
testing regarding both HSV-1 and HSV-2 negative, both HSV-1 and HSV-2 positive, were
207 (63.7%) and 4 (1.2%) respectively.
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Conclusion: In summary, this study showed a relatively low proportion of pregnant women
in our region since they were exposed more to HSV and CMYV infection than another part of
Iran. CMV and HSV screening of pregnant women and their neonates can play a role in
decreasing congenital infection and its severe consequences.

Keywords: Herpes simplex virus type 1 and type 2, Cytomegalovirus, Pregnancy, Neonatal

herpes.

1. BACKGROUND

Herpes simplex virus (HSV) and Human Cytomegalovirus (CMV) are the member of the
herpes family that are known to have an intrauterine transmission with noticeable morbidity
and mortality (1,2). Herpes simplex virus type 2 (HSV-2) is the major cause of genital herpes
that almost always sexually transmitted but HSV-1 is usually transmitted via non-sexual
contacts. However, in some developed countries, HSV-1 has become a major cause of genital
herpes (3).

HSV infection also results from contact between the newborn and either HSV-1 or HSV-2
that is present in the birth canal of an asymptomatic mother during delivery (4). In recent
decades, the incidence of HSV infection has been increasing; and concerns about this
infection are growing among women of reproductive age (5) because of the primary HSV
infection in first half of pregnancy is related with high incidence of spontaneous abortions,
congenital malformations and still births (4). CMV is the major cause of congenital infection
with about a range of 0.2-2.5 percent of birth prevalence (6,7).The clinical symptoms of
CMV in pregnant women range from asymptomatic forms in 90% of cases to severe fetal
damage and death due to abortion (8). In utero, transmission of the virus to the fetus can occur
during primary infection, reactivation or reinfection of seropositive mothers (9) but rarely
reactivated maternal infections result in fatal damage (2). Congenital CMV infection also
causes similar birth defects: mental retardation, retinochoroiditis and hearing loss.
Approximately 30% of infected newborn babies die due to congenital CMV (10).

Although Cytomegalovirus and Herpes simplexvirus are one of the most common causes of
congenital infections; however, the rate of these infection among women with natural
childbirth and abortion are yet undetermined in Iran and this might worsen the outcome of the
disease (4).Their diagnosis is usually determined by the presence of specific antibody or by
the seroconversion in paired sera. Thus the detection of the immunologlobulins against HSV

and CMV is the best procedure for the identification of the infection in asymptomatic or
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apparent cases (2). Enzyme-linked immunosorbent assay (ELISA) is a reliable and sensitive
test for determining the seroprevalence to assess the relation of these infections in cases of
natural childbirth and abortion (4).

Since previous studies have suggested that HSV and CMV infection during pregnancy are
associated with spontaneous abortion, congenital malformations and preterm childbirth may
be seen (11-13). Therefore, we used ELISA methods to study the seroprevalence and
associated possible risk factors for CMV, HSV-1 and HSV-2 infections among women with

natural childbirth and abortion.

2. METHODS

2.1.8tudy Population and Design

This was a cross sectional study which was conducted at Shahid Beheshti Hospital in Abadan,
Iran. Between January and December 2016, 325 pregnant women who were admitted the
antenatal care clinic were enrolled. After endorsing a consent form, related medical, socio-
demographic and obstetric characteristics were collected using pre-tested questionnaires under
standardized conditions. The study examined and approved by the ethics review committee on
human research of the Abadan school of medical sciences. Blood specimens were collected
by venipuncture and serum samples stored in cryovials at -20°C until testing.

2.2.Laboratory methods

A commercially in vitro ELISA kit (Radim, Rome, Italy) was used for detection IgG & IgM
human antibodies against the HSV- 1 and HSV-2 specific glycoprotein G2 according to the
manufacturer's instruction (14-15). Previous studies have shown that this method has an
acceptable sensitivity and specificity for identifying herpes simplex virus (16). All of the
samples which were collected from pregnant women were also screened for CMV IgG and
IgM by using a commercial ELISA kit (Radim, Rome, Italy). The last available serum sample
of IgM & IgG negative women was also evaluated for IgM & IgG to detect seroconversion. In
the interpretation of IgG and IgM test, the optical density (OD) of each negative control and
cut-off calibrator (10 RU/ml) were considered. Statistical analyses were done by software
SPSS 16.0. We used Fisher’s exact test when appropriate and the Chi-square test to compare

proportions. The P value and confidence intervals were <0.05 and 95%, respectively (17).
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3. RESULTS

Between January and December 2016, we studied 325 pregnant women referred to Shahid
Beheshti Hospital in Abadan, Iran. The mean of women’s age was 27.66 + 5.96 years old
(range 16 to 43 years). Majority 50.2 % (n=163) of the study, individuals were aged between
26 to 35 years. The educational level of the enrolled subjects was 10.2% (n=33), 51% (n=166)
and 38.8% (n=126) for illiterate, high school or less and more than high school, respectively.
Fifty two percent of the sample surveyed were living in urban and 48% were living in rural
areas. The median gestation week of the individuals was 33 weeks and ranged from 4 to 41
weeks (33.51+ 9.88), regarding the majority of study subjects. Among the participants, the
majority 51% (n=166) had less than three children and 17.8% (n=58) had a history of
abortion. Moreover, 52.3 % (n=170) of the participants had a history of Sexually Transmitted
Infection (STI). Serum specimens were collected and screened for HSV-1, HSV-2 and CMV
specific IgM antibodies. The association of HSV and CMV infections and other variables

were shown in Table 1.

Table 1. Subject characteristics and seroprevalence of HSV-1, HSV-2 and CMV according to
various factors

Variable No (%) Percentage positive Percentage positive Percentage positive
for HSV- 2 for HSV- 1 for CMV
P=04 P=0.2 P=0.6
Educational level
[lliterate 33(10.2) 6/33 5/33 2/33
High school or less 166 (51) 39/166 23/166 17/166
More than high
School 126 (38.8) 33/126 12/126 17/126
Age groups P=02 P=0.7 P=09
15-25 121 (37.2) 22/121 14/121 13/121
26-35 163 (50.2) 37/163 19/163 18/163
36-45 41 (12.6) 9/41 7/41 5/41
Address P=04 P=02 P=02
City 169 (52) 39/169 26/169 22/169
Village 156 (48) 39/156 14/156 14/156
Abortion
Yes 58 (17.8) 17/78 34/40 11/58
No 267 (82.2) 61/78 6/40 25/267
P=0.8 P=09 P=0.6
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Number of pregnancy

261(80.3)
3p>Numberof 61/261 31/2 30/261
pregnancycy

64(19.7)
4p <Number 17/64 9/64 6/64
of pregnancy

Number of children P=0.5 P=0.8 P=0.5

2C>Number of
Child

264(81.2) 64/264 33/264 30/264
3C < Number of
Children

61(18.8) 14/61 7/61

6/61

3.1.HSV and CMV Seroprevalence

Among participants of this study, 40 (12.3 %) were HSV-1 seropositive, 78 (24%) were HSV-
2 seropositive and 36 (11%) were CMV seropositive. A combined analysis was performed for
HSV-1 and HSV-2: the percentages of individuals testing regarding both HSV-1 and HSV-2
negative, both HSV-1 and HSV-2 positive, were 207 (63.7%) and 4 (1.2%) respectively.

4. DISCUSSION

In recent years, the incidence of herpes simplex infection is growing as the major causes of
morbidity and mortality especially in during pregnancy (18). Seroprevalence studies of herpes
simplex infection such as HSV-1, HSV-2 and CMV are important for a better understanding
of the public health importance of disease concerned with these viruses. Furthermore, genital
herpes is one of the most prevalent sexually transmitted diseases and it is also accounted the
major risk factor for neonatal herpes (6,19,20). Therefore, in this study, we describe the
serological epidemiology of infection and possible risk factors related to CMV, HSV-1 and
HSV-2 infections among the women with natural childbirth and abortion in a teaching
hospital in Abadan, South of Iran.

According to our the results, 40 (12.3 %) of the patients were seropositive for HSV-1, which
was low as compared to studies conducted in a similar study population in Switzerland
(79.4%), USA (63%) (19, 21). While, in compared to other studies, the seropositive rates of
HSV-2 was slightly higher than that reported previously in Iran (18, 22). Overall, the
seroprevalence rates of HSV-1 and HSV-2 was reported in the different population groups
from various studies of the Iran ranging from 2% to 90.7% and zero to 43.7%, respectively

(23, 24). Our finding showed, the considerable rate of herpes virus infection among pregnant
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women was related to the increase of age and had a history of Sexually Transmitted Infection
(STI), but this result was not significant statistically.

Moreover, our results suggest that the women who had a history of abortion are not exposed
to infection, this shows HSV-infection is not accounted as a main risk factor for abortion in
our population studies. The overall prevalence of CMV antibodies among pregnant women in
our regions was 11% (36/325). This is a lower prevalence than observed by Arbabpour and
colleagues in 2011 the region of Kazeroon— Fars where 97.69% of the women had antibodies
against CMV infection (25). In a study conducted by Beiranvand and et al, 2011, 90.6% of
cases were positive for CMV antibodies (26).

Contrary to the previous study conducted in East of Iran, the high (72.1%) seroprevalence of
CMV antibodies at the third trimester among pregnant women (27). However, the low
prevalence rates of CMV in this study compared to the rest of the studies in Iran and other
parts of the world may be due to social variations, such as differences in a population study,
population behavior, identification methods, and local infection control police (22).

Among the 11% (36/325) CMV-positive women, 11 (30.5%) had a history of abortion and the
majority of women were with an age range between 15 to 35 years old. This may be due to
increased frequency of exposure to sexual intercourse. In general, several risk factors were
assessed in this study. Based on our results, there was not a significant relationship between
the positive rate of the HSV and CMV-infection and age, abortion history and number,
education level and the stage of pregnancy.

In summary, this study showed a relatively low proportion of pregnant women in our region
who were exposed to HSV and CMV infection than another part of Iran. Moreover, we
identified young women to be at the highest risk of acquiring HSV and CMV infection. Thus,
molecular testing methods should be required in medical diagnostic laboratories since they
can differentiate acute and chronic infection and help to control and prevention of infections.
Both diagnostic laboratory and clinical evaluations are essential in establishing the diagnosis
of CMV and HSV infections. CMV and HSV screening of pregnant women and their

neonates can play a role in decreasing congenital infection and its severe consequences.
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