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ARTICLE INFORMATION ABSTRACT

Article history: Background: Cytomegalovirus (CMV) is the most common cause of congenital
Received: 12 February 2012 infection, with increased morbidity and mortality at birth. The risk of intrauterine
Revised: 10 March 2012 infection largely depends on the time of maternal infection during pregnancy.
Accepted: 2 April 2012 Currently, no national screening test for CMV infection is available during preg-
Available online: 7 April 2012 nancy in Iran. The aim of this study was to determine the seroprevalence of CMV

infection in pregnant women in the east region of Iran.

Methods: In this descriptive study, conducted from February to April 2011, 240
serum samples were collected from pregnant women in the third trimester to

Keywords: measure CMV-specific immunoglobulin G (CMV-IgG) and CMV- specific immu-
Cytomegalovirus noglobulin M (CMV-IgM) markers using ELISA test. IgG avidity test was used for
Pregnancy all patients whom were positive CMV-IgM and positive CMV-IgG to distinguish
Seroprevalence primary and recurrent CMV infection. All positive CMV-IgM of pregnant women

Iran were monitored until birth.

Results: The majority of women (72.1%) were positive CMV-IgG in pregnancy.
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Conclusion: The findings of our study indicated high prevalence rate of CMV
seropositivity in this part of eastern region of Iran. A national screening of CMV-
IgM serological is suggested for pregnant women who are at risk of CMV infec-
tion.
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Introduction

lower socioeconomic status'™. Global preva-
lence of CMV infection is reported approxi-
mately 40%-80%, but it has been estimated to
vary from about 45% in developed countries
and to 100% in developing countries"”’. Sero-
prevalence of the infection is also age depend-
entl‘3‘8‘9.

ytomegalovirus (CMV) is a species of
virus that belongs to the viral family
known as herpes viruses"”. CMV is found
throughout all geographic locations and socio-
economic groups, but is more widespread in
developing countries and in communities with


http://en.wikipedia.org/wiki/Species
http://en.wikipedia.org/wiki/Virus

Usually, there are no clinical symptoms for
CMV during primary infection and reactiva-
tion"“>"", but infected individuals may shed
the virus via body fluids such as saliva, blood,
cervical secretion, semen and urine”*®. CMV is
transmitted by close non sexual contact, sexual
activities, utero-placental transmission, breast-
feeding, blood transfusion and organ transplan-
tation" >, CMV infection is typically unno-
ticed in healthy people, but can be life-
threatening for the immunocompromised indi-
viduals and new born infants" ",

CMV is the most common of congenital in-
fection and is most likely to occur following a
primary infection in the mother during preg-
nancy’*’**. However, maternal CMV reactiva-
tion or re-infection with different CMV strain
may also lead to fetal infection®”.

It has been reported that primary infection
occurs in 0.15% to 2.0% of all pregnancies and
may be transmitted to the fetus in up to 40% of
cases.”” In addition, 10% of the symptomatic
newborns at birth and 10% to 15% of asymp-
tomatic newborns are infected with congenital
CMV infection. The latter group will eventual-

ly show some developmental disorders over
time4'10'13'14.

It has also been reported that each year in
the United States, 40,000 children are born with
congenital CMV infection causing 400 deaths
and leaving approximately 8000 children with
permanent disabilities such as hearing or vision
loss and mental retardation’.

CMV infection can occur at any time during
pregnancy and seroconversion does not protect
against re-infection or reactivation™"". The risk
of intrauterine infection largely depends on the
time of maternal infection during pregnancy. It
is less common during first trimester but in-
creases during pregnancy and reaches highest
in the third trimester'>**. Some previous stud-
ies reported that CMV infection may lead to
abortion and stillbirth in pregnancy’*’.

Necessity of diagnostic tests at all stages of
gestation has always been a debate due to the
insufficient evidence of congenital abnormali-
ties in re-infection. Thus, CMV infection diag-
nostic test has not been considered in the rou-
tine prenatal tests yet'”"**. Currently, no na-
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tional screening test for CMV infection is
available at all stages of pregnancy in Iran.

Considering the importance of intrauterine
CMV infection transmission and its complica-
tions, it seems necessary to investigate the
prevalence of CMV infection during pregnan-
cy. Furthermore, a few studies have investigat-
ed the prevalence of this infection among preg-
nant women in Iran. The aim of this study was
to determine seroprevalence of CMV infection
in pregnant population in the east region of
Iran. The effects of age, residential region, his-
tory of abortion, parity, education, and socioec-
onomic status on CMV infection have also
been investigated.

Methods

This cross-sectional study was conducted on
pregnant women undergoing routine prenatal
care in health service centers related to Gona-
bad University of Medical Sciences from Feb-
ruary to April 2011. For the random selection
of subjects, the probably sampling method has
been applied. At first, a comprehensive list of
all centers was provided (12 centers). Then the
number of subjects selected from each center
was proportional to the number of pregnant
women referred to the centers. In each center,
the subjects were randomly selected.

The sample size of our study has been de-
termined based on reports of previous studies
of prevalence of CMV during pregnancy .
All 240 selected subjects were in the third tri-
mester of pregnancy. They were informed
about the aims of the study. Informed written
consent was also obtained from all women. In
order to increase the quality of data collection,
the questionnaires were completed by trained
interviewers. The study was approved by the
Ethical Review Committee of Islamic Azad

University, Gonabad Branch, Gonabad, Iran.

The blood samples collected from all sub-
jects were sent to Jahad Daneshgahi Labora-
tory of Gonabad. All blood samples were cen-
trifuged at 3000 g for 5 min. Then, the serum
collected and stored in -20 °C. Titer of CMV-
specific immunoglobulin G (IgG) and CMV-
specific immunoglobulin M (IgM) was meas-
ured using ELISA technique. To distinguish
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primary and recurrent CMV infection, 1gG
avidity assay (CMV IgG avidity EIA; Radim,
Rome, Italy) was used for all patients whose
IgM was positive. According to the manufac-
ture's instructions, the results of 1gG and IgM
serology assays were reported in terms of pos-
itive, negative, or equivocal. Women with
equivocal serology results or positive CMV
IgM were screened three weeks later to con-
firm the serological status of CMV infection.
The second result was considered as the final
result.

All women with positive CMV IgM were
followed up by an obstetric specialist until end
of pregnancy. A random equal number of nega-
tive CMV IgM mothers were also followed up
as a control group.

Data were collected on standardized forms
and encoded for computer analysis by SPSS 16
statistical software for Windows. Cross- tabula-
tion, Chi-squared test, and odds ratio test were
used to examine the relationship between vari-
ables using a 0.05 confidence interval as meas-
ure of association.

Results

The mean age of participants was 28.72 yr
[95% CI: 23.27, 34.17]. The majority of sub-
jects (63.7%) were less than 30 yr. The mean
gestational age was 32.43 weeks [95% CI:
29.87, 34.99]. The mean gravidity was 2.07
[95% CI: 1.03, 3.11]. Almost 68% of cases
were multiparous and approximately 43% of
subjects were experiencing their second preg-
nancy. About 66% of the subjects and 80% of
their husbands were educated for less than 12
years. Nearly 73% of participants were living
in urban area. The rate previous abortion and
stillbirth were 22.1% and 5.8% respectively.

CMV seroprevalence rate was 72.1%.
Among 240 tested women, 167 (69.6%) had a
past CMV infection and 67 (27.9%) had never
been infected with CMV. The remaining 6
(2.5%) women were positive CMV-IgM. In the
latter group, four women (1.67%) had recurrent
CMV infection (positive CMV-IgM with high
IgG avidity) and two (0.83%) women had pri-
mary CMV infection (positive CMV-IgM with
low 1gG avidity) (Figure 1).
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There was no significant difference between
the mean age of subjects with 1gG seropositive
and subjects with seronegative. The subjects
were divided in two age groups (<30 years and
>30 years) to evaluate correlation between age
and CMV seropositivity. There was no signifi-
cant difference between the age groups (Table
1).
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Figure 1: Frequency of seroprevalece of cytomegalovi-
rus infection in pregnant women population in the east-
ern region of Iran during February to April 2011

There was significant relationship between
the residential region and IgG seropositive rate
(P=0.017). The rate of infection was higher in
pregnant women who lived in rural areas (Ta-
ble 1).

CMV seropositivity was also analyzed with
respect to gravidity. No statistically significant
difference was found between primigravid and
multiparous women (Table 1). A significant
relationship was found between history of abor-
tion and IgG seropositive prevalence; OR=
2.72 [95% CI: 1.20, 6.14].

Two positive CMV-IgM women with prima-
ry infection faced with premature rupture of
membrane and preterm labor. There was also a
case of low birth weight in one of positive
CMV-IgM women with recurrent infection. All
of newborns with positive CMV-IgM mothers
were referred to neonatal specialist in order to
be assessed for CMV infection and hearing
complications.



Table 1: Distribution of CMV seroprevalence by characteristics of the subjects
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All subjects  1gG*, IgM*™  1gG", IgM~ 1gG, IgM"
Variables Number (%) Number (%) Number (%) Number (%) P value
Mean age (year) 28.72 23 28.04 27.28 0.326
Age (year) 0.242
<30 153 (63.7) 6 (3.4) 101 (68.7) 46 (31.3)
>30 87 (36. 2) 2(3.2) 66 (75.6) 21 (24.1)
Residential region 0.017
Urban 176 (73.3) 6 (3.4) 114 (67.1) 56 (32.9)
Rural 64 (26.7) 0 (0.0) 53 (82.8) 11 (17.2)
Previous abortion 0.013
No 187 (77.9) 6 (3.2) 122 (67.4) 59 (32.6)
Yes 53 (22.1) 0 (0.0 45 (84.9) 8 (15.1)
Gravidity 0.643
Primigravid 77 (32.1) 4 (5.2) 50 (68.5) 23 (31.5)
Multiparous 163 (67.9) 2(1.2) 117 (72.7) 44 (27.3)
Education 0.118
Primary school 19 (7.9) 0(0.0) 14 (73.3) 5 (26.3)
Secondary/High School 79 (32.9) 3(3.8) 57 (75.0) 19 (25.0)
Diploma 80 (33.3) 1(1.3) 51 (64.6) 28 (35.4)
Academic 62 (25.8) 2(3.2) 45 (75.0) 15 (25.0)
Discussion After CMV infection, 1gG remains in the body

In this study, it has been shown that the rate
of CMV seroprevalence in pregnant women
was 72.1%. This is partly similar to the result
of the other studies performed in the south and
west parts of Iran""“*“°. These studies showed
that CMV 1gG seroprevalence was about 85%
to 98% in pregnant women population. This
difference is probably due to different demo-
graphic characteristics of population study and
geographic conditions. Other similar studies in
other countries reported the prevalence of
CMV infections to be 56.9% in Sydney Aus-
tralia, 98.7% in Denizil state of Turkey, 87.0%
in Singapore, 46.8% in France, 54.4% in the
United Kingdom, 56.3% in Finland, 60.0% in
the United State, 78.0% in Russia, 84.0% in
Spain, 92.1% in Saudi Arabia, 95.6% in China
and 100% in Thailand’ ®*0**31427.%8 |t seems
that seroprevalence of CMV infection in Iran is
similar to other developing communities and is
slightly higher than developed communities
are.

A test result of positive CMV-IgG indicates
that the subject has previously been infected.

forever and protects considerably against the
next infections. In other words, a negative re-
sult of CMV-IgG test means that the subject
has not been infected with CMV. Considering
the high frequency of positive CMV-1gG**"**,
This assay has a little value for diagnosis of the
current CMV infection. However, it may be
helpful to diagnose negative CMV-IgG cases.

IgG avidity test has been recently used to
distinguish primary and recurrent infection by
measuring the binding affinity of IgG antibod-
ies'”**. At the beginning of the infection, low
avidity 1gG is formed and then its avidity in-
creases gradually™®**. In this study, the rate of
positive CMV-IgM, primary and recurrent in-
fections were 2.5%, 0.83% and 1.67% respec-
tively. Another similar study in the south part
of Iran has reported the rate of positive CMV-
IgM, primary and recurrent infection 33%,
0.74% and 32.24% respectively”*. This rate of
secondary infection is much higher than that of
our study. Another similar study in south part
of Iran has reported the rate of positive CMV-
IgM in pregnant women was 4.35% which
34.4% of whom had primary infection®. In
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south part of Iran the rate of primary CMV in-
fection is reported as 5.2% in women hospital-
ized for spontaneous abortion'’. The rate of
positive CMV-IgM in pregnant women was
5.5% in Australia which 1.2% of it had primary
infection'”. In Turkey, the rate of positive
CMV-IgM is reported 1.2%". The rate of pri-
mary CMV infection in pregnant women has
been reported in the range of 1% to 4%"" ***°.

According to these results we can conclude
that the prevalence of CMV is related to race,
ethnicity, parity, age, sexual behaviors and oc-
cupational activities™” ",

We did not find any relationship between
age and CMV infection. In other similar studies
no relationship was also found between age and
CMV infection in pregnant women ****. One
reason is that most of the participants (63.3%)
were less than 30 years old.

In the present study, the rate of CMV infec-
tion in pregnant women living in rural area was
higher than those living in urban area were. In
addition, the first group had lower education
level than the latter group. Both factors may
increase the risk of CMV infection among rural
population.

Our study showed a significant relationship
between history of abortion and prevalence of
CMV infection. The rate of CMV infection in
pregnant women with history of abortion was
approximately twice as much as rate of infec-
tion among women who had no history of pre-
vious abortion. Other studies have also reported
higher prevalence of CMV infection in women
with spontaneous abortion “****** Thus, it
seems that CMV infection may play an im-
portant role in abortion.

Several studies have implied that transmis-
sion of CMV via the urine and saliva of chil-
dren is a major cause of infection among
childbearing women especially pregnant wom-
en. This increases the risk of spontaneous abor-
tion and congenital abnormalities in fe-
tus®®'O**. Therefore, it is important to under-
stand that proper hygiene practices and behav-
ioral changes are effective in CMV transmis-
sion”. As a result, all women of childbearing
age, whether they are CMV seropositive or ser-
onegative, are at risk of reinfection during
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pregnancy and thus they should be trained how
to reduce the risk of infection. A national
screening of CMV-IgM serological is suggest-
ed for pregnant women who are at risk of CMV
infection.

In the present study, six positive CMV-IgM
pregnant women were monitored until birth.
Two of them faced with premature rupture of
membrane and preterm labor. There was also a
case of low birth weight in one of positive
CMV-IgM women with recurrent infection.
Due to the few numbers of positive CMV-IgM
pregnant women, we could not conclude about
the consequences of pregnancy. Further studies
should follow up the women with primary and
recurrent CMV infection in the third trimester
of pregnancy.

Our study had a few limitations. First, we
investigated the seroprevalence of CMV in
third trimester of pregnancy. Because of our
cross-sectional study, we do not have the data
regarding the outcomes of pregnancy and well-
being of newborns in all subjects. We also
could not conclude that CMV infection in-
creases the risk of abortion or not. Second, we
followed up a small group of pregnant women
with positive CMV-IgM assay until end of the
pregnancy. Indeed, we could not also conclude
about the consequences of their pregnancy.

Conclusion

The findings of our study indicated high
prevalence of CMV seropositivity in a part of
eastern region of Iran. Furthermore, the results
showed that living in rural area, previous abor-
tion are the major risk factors of CMV infec-
tion. Screening of CMV-IgM serological assay
would also be an important diagnostic step for
pregnant women.
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