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Abstract

Background and aims: Maternal primary and recurrent infection of cytomegalovirus (CMV) may be 
transmitted to the fetus during pregnancy and may have complications such as death or growth, along 
with the development retardation of the fetus and infant. The aim of this study was to determine the 
prevalence of immunoglobulin G (IgG) and immunoglobulin M (IgM) antibodies against CMV in young 
women, Sanandaj, Iran.
Methods: To this end, 90 women (15-40 years old) referring to a clinical laboratory were randomly 
selected and announced their informed consent to participate in this cross-sectional study. Demographic 
information and women’s data were collected, including pregnancy, history of abortion, and history 
of blood transfusion. Then, women’s sera were measured for CMV IgG and IgM antibodies using the 
electrochemiluminescence technique. Finally, the data were analyzed by SPSS statistical software. 
Results: The prevalence of IgG and IgM antibodies against CMV in women was 92.2% (95% CI = 
86.5-97.8) and 0%, respectively. In addition, the average CMV IgG antibody level was about 137.52 
± 85.215 SD IU/mL. The results revealed a significant statistical association between IgG antibody and 
pregnancy (P value = 0.012) while there was no association between CMV IgG antibody and other 
demographic data.
Conclusions: In general, high percentages of women had CMV IgG antibody whereas 7.8% of them 
were susceptible. They are expected to acquire CMV primary infection, and therefore, the screening of 
antibodies to CMV is suggested for prenatal care.
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Introduction
Maternal primary infection with cytomegalovirus (CMV), 
parvovirus B19 (PB19), and rubella virus may result in 
pregnancy complications such as congenital infection 
or abortion.1 In addition, pregnancy induces a transient 
immunosuppression, which appears to increase the 
vulnerability of pregnant women to viral infections.2 
Given the reduction in congenital rubella infections by the 
vaccine, CMV and PB19 are the most important causes of 
clinically significant intrauterine infections.3

Human cytomegaloviruses (HCMVs) are members of 
the genus CMV in the subfamily Betaherpesvirinae and 
family Herpesviridae, respectively. Primary CMV infections 
in healthy children may be asymptomatic but it may cause 
a mild infectious mononucleosis-like syndrome in adults. 

The virus is shed in multiple body fluids including urine, 
saliva, semen, breast milk, and cervical secretions, and is 
carried in circulating white blood cells. In addition, the 
infection is followed by the development of adaptive 
immune responses and results in a lifelong latent infection 
after several weeks. Virus shedding may intermittently 
continue for years as the latent virus becomes reactivated, 
thus exposure to CMV is common.4 

Congenital CMV infection occurs in 0.3 to 1% of 
all live births worldwide.1 This kind of infection can be 
due to primary infections, reinfection with a new strain 
of the virus, or the reactivation of a latent virus. The 
seroprevalence of CMV in adults is high and the incidence 
of congenital CMV infection is about 1 to 5% of births 
in developing countries. Approximately, one-third of 
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pregnant women with primary infections transmit the 
virus via the placenta to the fetus, leading to a generalized 
cytomegalic inclusion disease (CID), which is most often 
from primary maternal infections in the fetus. CMV can 
also be acquired by the infant through exposure to the 
virus in the mother’s genital secretion during delivery and 
from the breast milk. In these cases, the infants usually 
have received some maternal antibody in their blood, 
thus perinatally acquired CMV infections tend to be 
subclinical. Whether CMV is acquired in the uterus or 
perinatally, infection is more chronic, and viral excretion 
is longer than when the virus is acquired later in life. A 
high percentage of newborns with this disease exhibits 
permanent developmental defects such as deafness, 
blindness, and mental retardation.4

The clinical diagnosis of the CMV infection is difficult 
because the disease is asymptomatic in 90% of patients and 
clinical symptoms are non-specific. Further, the laboratory 
diagnosis of primary infections is based on the detection 
of virus-specific immunoglobulin G (IgG) antibodies in 
the serum of a pregnant woman previously seronegative 
for the virus, associated with low avidities of IgG or the 
detection of virus-specific immunoglobulin M (IgM) 
antibodies. After primary infection, the IgM antibody is 
usually present for 4-8 weeks and at a low titer for years.5 

CMV seroprevalence is significantly influenced by 
socioeconomic status and thus highly relies on the 
population under study. Some factors are known to 
influence the seroprevalence, including age, climate, job, 
race, hygienic practices, and parity.3

The prevalence of CMV IgG antibodies varies between 
countries, ranging from 40% to 100%.6 For instance, 
antibody prevalence may be moderate (40%-70%) in 
adults in high socioeconomic populations in developed 
countries, high (90%-100%) in children and adults in 
developing countries, and low in socioeconomic groups in 
developed countries.4

Seroepidemiological data are important for estimating 
the risk of congenital infections. Women of childbearing 
age are at the risk of primary CMV infections. Such 
primary maternal infections are responsible for most 
cases of CID in infants. Prior to the evaluation of the 
effectiveness and cost of any interventions, the incidence 
of the acute infection and the proportion of childbearing 
women seronegative to a primary infection should be 
regionally evaluated by serologic methods. 

Therefore, the aim of this study was to determine the 
seroprevalence of IgG and IgM antibodies against CMV 
among young women in Sanandaj, Iran.

Materials and Methods
Study Population
According to the last census done in 2011, Kurdistan 
province, Sanandaj, in the west of Iran had a total 

population of 1 493 645. The sex ratio of the population 
was 1.1, and regarding ethnicity, the population mostly 
included Kurd. The project was carried out from February 
to May 2015. Informed consent was obtained from all 
participants in writing and the principles of data privacy, 
based on the Helsinki Treaty, were observed by the 
researchers.

According to a similar study, the present cross-sectional 
study included 90 young women in the reproductive age 
or pregnant with 15-40 years old referring to a clinical 
laboratory in Sanandaj, Iran.7 The simple random sampling 
method was used, in which one out of every three young 
women in the reproductive age or pregnant were randomly 
assigned to the required sample size. Data including age, 
place of residence, job, education, pregnancy, history of 
abortion, and history of blood transfusion were collected 
by a questionnaire. Then, whole blood specimens (5 to 10 
mL) were taken from women. Finally, the clotted blood 
samples were centrifuged at 3000 rpm for 15 minutes and 
the sera were separated in new tubes and stored in the 
-20°C freezer. 

Antibody Detection
Antibodies against CMV were measured for CMV IgG 
and CMV IgM by using electrochemiluminescence 
immunoassay (ECLIA, Elecsys and Cobas, Roche, 
Germany). The obtained results from this assay are used to 
diagnose recent CMV infections. The cobas ECLIAs are 
based on the competition of analyte in the sample with a 
ruthenium-labeled analogue. Then, a voltage is applied and 
the electrochemiluminescence signal is detected as well. 
Testing was carried out according to the manufacturer’s 
instructions. Further, the ECLIA assays were calibrated 
5 times during the assessment by a 2-point calibration 
using calibrators traceable to pure standard materials 
reconstituted in samples by gravimetrical methods. ECLIA 
is a process that is mediated by several molecules including 
ruthenium, osmium, iridium, and rhenium. Furthermore, 
ECLIA is an extremely successful technique that is used in 
immunoassays for clinical diagnosis. Moreover, the ECLIA 
is considered as a new, highly sensitive, rapid, and specific 
serological screening tool based on recombinant proteins for 
the measurement of hormones, antibodies, and markers in 
human investigations. Additionally, it is beneficial for the 
large scale screening required for epidemiology studies and 
the evaluation of the pathogenesis of disease states. This 
technique has advantages over other diagnostic techniques, 
including the operator’s non-involvement in the testing 
process and the reduction of the technical error rate (close 
system), and high sensitivity for measuring analytes with 
extremely low values. It also has high repeatability and 
reduced reagent consumption resulting in reduced costs 
and time.8-10 The analyzer automatically calculates the 
cut off based on the measurement of CMV IgG/M Cal1 
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and CMV IgG/M Cal2. The result of a sample is given 
either as reactive or non-reactive and a cutoff index (signal 
sample/cut off ). Its sensitivity and specificity are 96.5% 
and 98.8%, respectively.

Statistical Analysis
The data were analyzed using SPSS statistical software. 
Then, associations between antibodies and collected 
variables were evaluated using statistical t-test, one-way 
ANOVA with Tukey post hoc, and chi-square.

Results
Demographic information and women’s data, including 
age, place of residence, job, education, pregnancy, history 
of abortion, and history of blood transfusion are shown in 
Table 1.

The prevalence of IgG antibodies against CMV was 
92.2% (95% CI: 86.5-97.8) in women who referred to the 
clinical laboratory. Table 1 presents the prevalence of IgG 
antibody according to collected demographic variables. In 
addition, the distribution of CMV IgG antibody levels 
(IU/mL) is shown in Figure 1 according to the age groups 
of women. The maximum level of IgG was among the age 
group of 26-30 years (Figure 1) and the average of the IgG 

antibody level was 137.52 ± 85.215 SD, IU/mL (Figure 
2). Based on the results, there was a significant statistical 
association between IgG antibody and pregnancy (P value 
= 0.012). In other words, the prevalence of CMV IgG 
antibody was higher in pregnant women. However, no 
significant statistical association was observed between the 
IgG antibody and other collected demographic variables 
(Table 1).

The level of IgM antibody in all women’s sera was less 
than the 0.7 cut-off index, thus it was considered negative, 
according to the instruction of the kit manufacturer. 
Therefore, the prevalence of IgM antibodies against CMV 
was 0%. 

Discussion
In the present study, the seroprevalence of CMV IgG and 
IgM antibodies in women was 92.2% and 0%, respectively. 
The average CMV IgG antibody level was about 137.52 
IU/mL and there was a significant statistical association 
between IgG antibody and pregnancy. However, no 
association was found between IgG antibody levels and 
other collected demographic data.

The prevalence of CMV IgG antibodies differs between 
countries, ranging from 40% to 100%.6 Based on the results, 

Table 1. Prevalence of Cytomegalovirus IgG Antibodies According to Demographic Data of Young Women Referring to the Clinical Laboratory

Negative 
(IgG Antibody Level <10 IU/

mL)

Equivocal
(10 IU/mL< IgG Antibody Level 

<15 IU/mL)

Positive
(IgG Antibody Level >15 IU/

mL)
P Value

Age groups

0.164

[≤20] 2 (2.22%) 0 (0%) 8 (8.88%)

[21-25] 1 (1.11%) 1 (1.11%) 13 (14.44%)

[26-30] 0 (0%) 0 (0%) 33 (36.66%)

[31-35] 1 (1.11%) 0 (0%) 17 (18.88%)

[35≤] 2 (2.22%) 0 (0%) 12 (13.33%)

Total 6 (6.7%) 1 (1.1%) 83 (92.2%)

Place of residence
Urban 68 (82%)

0.079
Rural 15 (18%)

Job

Housewife 47 (56.62%)

0.905
Teacher 13 (15.66%)

Employee 17 (20.48%)

Student 6 (7.23%)

Education

Elementary 16 (18%)
0.770

High school 27 (32.53%)

College 40 (48.20%)

Pregnancy
Yes 63 (75.90%)

0.012
No 20 (24.1%)

History of abortion
Yes 38 (45.78%)

0.974
No 45 (54.22%)

History of blood transfusion
Yes 12 (13.33%)

0.943
No 71 (85.54%)

Note. IgG: Immunoglobulin G.
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the CMV IgG prevalence rate was 66.0% in pregnant 
Japanese women.11 Furthermore, CMV seroprevalence 
was 49%, 89%, and 98% among the white British women, 
South Asian United Kingdom born women, and South 
Asian women born in South Asia, respectively.12 Moreover, 
CMV seropositivity was 57.0% among pregnant women 
in Paris, France.13 In Polish pregnant women, the 
seroprevalence of CMV IgG and IgM antibodies was 
62.4% and 2.2%, respectively.6 Some studies focused 
on the seroprevalence of CMV IgG and IgM in regional 
countries. For instance, the seroprevalence of CMV IgG 
and IgM was 98.9% and 1.5% among pregnant women in 
Izmir, Turkey, respectively. The researchers concluded that 
avidity tests should be done in all IgM and IgG positive 
results in order to enhance the reliability of serological 
methods.14 Additionally, the prevalence of CMV IgG was 

84.1% in pregnant women in Istanbul, Turkey. Likewise, 
the IgG avidity test excluded primary infections and IgM 
was not detected in any women.5 A case-control study was 
conducted in Kirkuk (Iraq) to determine CMV antibodies 
in women with a bad obstetric history in comparison to 
women with a normal pregnancy. Based on the findings, 
the CMV IgG and IgM prevalence was 96.6% and 7.2% in 
women with a bad obstetric history, as well as 94.7% and 
5.3% in women with normal pregnancies, respectively.15 
In a total of 546 pregnant women in Egypt, all (100%) 
cases were seropositive for CMV IgG, and of all women, 
7.3% of cases were positive for IgM.16 In another study, 
the prevalence of CMV was 94.5% in pregnant women 
in Pakistan.17 The seroprevalence of CMV IgM antibody 
was determined in 1954 Palestinian women by antenatal 
screening from 2000 to 2005, and CMV IgM was found 
in 6% of women using the ELISA.18

A study was conducted on 225 pregnant women 
and their newborns in Mashhad, Iran. All mothers and 
their neonates were positive for CMV IgG (100%) and 
only 2.6% of mothers were positive for CMV IgM.19 
In another study, 180 females were randomly selected 
from high schools, college students, and those who were 
attending marriage consulting clinics in Bushehr, Iran. 
IgG antibodies against CMV were detected by ELISA and 
99.4% of sera were positive for CMV IgG.20 Similarly, 
an investigation was conducted on the age-related 
seroprevalence of CMV infections in the inhabitants of 
Isfahan, Iran. The overall seroprevalence of CMV IgG 
was 98.2%. The results revealed no significant association 
between CMV seroprevalence and age, gender, education, 
family member, and place of residence.21

In a study, the prevalence of at-risk pregnancies was 
determined for congenital CMV transmission in pregnant 
women and their newborns in Tehran, Iran. In randomly 
selected specimens, ELISA and real-time polymerase chain 
reaction (RT-PCR) were done to screen the sera of mothers 
and the consecutive umbilical cord from their newborns. 
Out of 100 sera of mothers, 100% and 3% were positive 
for CMV IgG and IgM antibodies, respectively. Out of 
the 100 cord sera, 99% and 2% were positive for CMV 
IgG and IgM antibodies, respectively. CMV DNA was 
detected in cord blood of 4% of newborns. Out of four 
DNA positive newborns, one case had no IgM in the cord 
serum, but there was IgM in the mother’s sera. Two cases 
were positive for IgM in the cord and the mother’s sera. 
On the other hand, Case 3 had no CMV IgM in the cord 
and the mother’s sera. CMV IgM positive women also had 
66% and 100% of CMV IgM and CMV DNA in their 
delivery cord blood, respectively. These results showed 
increased congenital CMV infection risk in pregnancy. In 
addition, CMV DNA was positive in a paired sera/cord 
blood negative to CMV IgM. The study suggested that 
PCR can be used in place of IgM as a diagnostic test for 

Figure 1. Distribution of Cytomegalovirus IgG Antibodies Levels (IU/
mL) According to the Age Groups of Women Referring to Clinical 
Laboratory. Note. IgG: Immunoglobulin G.

Figure 2. Histogram of Cytomegalovirus IgG Antibodies levels 
(IU/mL) in Women Referring to Clinical Laboratory. Note. IgG: 
Immunoglobulin G.
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the detection of congenital CMV infections.22

Based on the aims of another study, 240 serum samples 
were collected from pregnant women in the third trimester, 
Gonabad, in the east of Iran. CMV IgG and IgM antibodies 
were detected using the ELISA. For all CMV IgG and IgM 
positive samples, IgG avidity test was used to differentiate 
primary and recurrent CMV infections. Moreover, all IgM 
positive pregnant women were followed up until delivery. 
Approximately, 72.1% and 2.5% of women were positive 
for CMV IgG and CMV IgM, respectively. Additionally, 
the positivity of IgM in primary and recurrent infections 
was 0.83% and 1.67%, respectively. A significant 
relationship was observed between the history of abortion 
and the place of residence with IgG. In addition, two 
CMV IgM positive women experienced preterm labor and 
low birth weight. Finally, the researchers suggested CMV 
IgM screening for pregnant women who were at the risk of 
CMV infections.23

Similarly, a case and control study was done in 
Hormozgan, Iran during 2003-2004, including 250 
women with the history of previous abortion and 200 
matched women with normal full-term delivery. All serum 
samples of women were tested using ELISA. Based on 
the results, CMV IgG was positive in 94% and 75% of 
case and control groups, respectively. In the case group, 
5.2% of women were positive for CMV IgM, but no 
CMV IgM positive result was detected in the control 
group. The researchers concluded that there was higher 
seroprevalence of CMV in women with spontaneous 
abortions in comparison to women with a normal delivery 
and suggested that CMV plays a role in abortion.24 The 
assessment of risk factors on CMV prevalence among 
young women in Hamadan, Iran showed a significant 
association between job and CMV infections. Similarly, 
there was a significant association between CMV IgM and 
job, pregnancy, and referring years.25 

In the present study, the seroprevalence of CMV IgG 
antibody in women was higher, which is inconsistent with 
the results of other studies in developed countries.6,11,13 while 
it is compatible with the results of other studies conducted 
in regional and neighboring countries and other cities in 
Iran.5, 14-17,19-22 This high immunity is acquired probably 
in childhood. Likewise, the result of the seroprevalence of 
CMV IgM antibody in our study corroborates with the 
results of some other studies5,6,14,19,22-24 whereas it contradicts 
the results of other studies.15-18 This discrepancy could be 
due to different geographical and health conditions. In 
addition, the method of testing in this study was different 
from those of the above-mentioned studies. As previously 
mentioned in our study, there was a significant statistical 
association between IgG antibody and pregnancy, which is 
consistent with the results of other studies.15,24,25

Herpesviruses such as CMVs cause primary infections 
that can be converted to latency and latent CMV can 

reactivate during pregnancy. This reactivation produces 
viremia and can cause a congenital infection of the fetus. 
Evidence indicates that a part of these CMV infections 
includes new infections with different CMV strains. 
Therefore, maternal seropositivity does not protect the 
fetus against intrauterine CMV infections.3 In developing 
countries, with a high prevalence of CMV antibodies, the 
reactivation of maternal latent CMV during pregnancy may 
be transmitted to the fetus and cause adverse pregnancy 
outcomes although the majority of infected infants are 
asymptomatic.26

A meta-analysis indicated that CMV infection during 
pregnancy was a risk factor for spontaneous abortion, 
premature birth, and stillbirth.27 The results of a study 
showed that CMV was shedding in seropositive pregnant 
women.28 The presence of CMV IgM antibody in the serum 
indicates a recent active infection and is a useful marker 
for transmission.29 Screening for CMV during pregnancy 
is recommended for managing the complications caused 
by this virus.17 There are debates over the implementation 
of antibody screening for CMV infections in pregnant 
women.5

Systemic CMV serologic screening is not warranted 
in Iran, where CMV would be a public health problem 
among pregnant women. The prevalence of IgM antibody 
in our study was 0%. Therefore, CMV transmission will be 
low in our population. High percentages of women in the 
study population had CMV IgG antibody although 7.8% 
of women were susceptible. Accordingly, we recommend 
serologic testing to determine the immune status of young 
women.

In most studies, the ELISA method was used to measure 
antibodies and the presence of CMV IgM antibody in the 
serum was diagnostically-clinically important in pregnant 
women. Therefore, in some studies,5,22 molecular tests such 
as PCR and the avidity test in addition to ELISA were 
used to confirm the presence of this antibody. ELISA is 
an older method compared to ECLIA, which has a higher 
technical error because it is not a closed system and the 
operator is involved in the testing process. In addition, the 
ELISA method has lower repeatability in comparison to 
the ECLIA method. However, ECLIA is a modern, rapid, 
highly sensitive, and accurate method with a closed system 
and high repeatability.

It should be noted that in this study, an advanced and 
accurate electrochemiluminescence technique was used to 
measure antibodies, which is one of the differences and 
innovations of this study over other studies.

Conclusion
In general, a high percentage of young women in the 
present study had CMV IgG and were immune to this 
infection. However, 7.8% of women were susceptible, thus 
the screening of antibodies to CMV is recommended for 
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prenatal care.

Ethical Approval
Ethical issues including plagiarism, data fabrication, 
and double publication were completely observed by 
the author. Similar to other studies involving human 
participants, all procedures of this study were performed in 
accordance with the Ethical Standards of the Institutional 
and National Research Committee and the 1964 Helsinki 
declaration and its later amendments. In addition, all 
participants provided written and informed consent. 
Eventually, the project was in accordance with the ethical 
principles and the national norms and standards for 
conducting medical research in Iran.

Conflicts of Interest
On behalf of all authors, the corresponding author declares 
that there is no conflict of interest.

Acknowledgements
We would like to thank laboratory personnel for 
blood sampling, data provision by questionnaires, and 
electrochemiluminescence techniques in Hoseininasab 
Clinical Laboratory, Sanadaj, Iran.

References
1. van Rijckevorsel GG, Bovée LP, Damen M, Sonder GJ, Schim 

van der Loeff MF, van den Hoek A. Increased seroprevalence 
of IgG-class antibodies against cytomegalovirus, parvovirus 
B19, and varicella-zoster virus in women working in child day 
care. BMC Public Health. 2012;12:475. doi: 10.1186/1471-
2458-12-475.

2. Mellor AL, Munn DH. Extinguishing maternal 
immune responses during pregnancy: implications for 
immunosuppression. Semin Immunol. 2001;13(4):213-8. doi: 
10.1006/smim.2000.0317.

3. Alanen A, Kahala K, Vahlberg T, Koskela P, Vainionpää 
R. Seroprevalence, incidence of prenatal infections and 
reliability of maternal history of varicella zoster virus, 
cytomegalovirus, herpes simplex virus and parvovirus B19 
infection in South-Western Finland. BJOG. 2005;112(1):50-6. 
doi: 10.1111/j.1471-0528.2004.00320.x.

4. Manicklal S, Emery VC, Lazzarotto T, Boppana SB, Gupta RK. 
The “silent” global burden of congenital cytomegalovirus. Clin 
Microbiol Rev. 2013;26(1):86-102. doi: 10.1128/cmr.00062-
12.

5. Karacan M, Batukan M, Cebi Z, Berberoglugil M, Levent S, Kır 
M, et al. Screening cytomegalovirus, rubella and toxoplasma 
infections in pregnant women with unknown pre-pregnancy 
serological status. Arch Gynecol Obstet. 2014;290(6):1115-
20. doi: 10.1007/s00404-014-3340-3.

6. Wujcicka W, Gaj Z, Wilczyński J, Sobala W, Spiewak E, 
Nowakowska D. Impact of socioeconomic risk factors on the 
seroprevalence of cytomegalovirus infections in a cohort of 
pregnant Polish women between 2010 and 2011. Eur J Clin 
Microbiol Infect Dis. 2014;33(11):1951-8. doi: 10.1007/
s10096-014-2170-3.

7. Sharifi P, Khodabandehloo M, Rahimiyan-Zarif B. 
Seroprevalence of parvovirus B19 antibodies in young women, 

Sanandaj, Iran. Iran J Virol. 2013;7(4):1-6. doi: 10.21859/
isv.7.4.1.

8. Yamaguchi K, Sawada T, Naraki T, Igata-Yi R, Shiraki H, Horii 
Y, et al. Detection of Borna disease virus-reactive antibodies 
from patients with psychiatric disorders and from horses by 
electrochemiluminescence immunoassay. Clin Diagn Lab 
Immunol. 1999;6(5):696-700.

9. Guo W, Ding H, Gu C, Liu Y, Jiang X, Su B, et al. Potential-
resolved multicolor Electrochemiluminescence for 
multiplex immunoassay in a single sample. J Am Chem Soc. 
2018;140(46):15904-15. doi: 10.1021/jacs.8b09422.

10. Yu H. Comparative studies of magnetic particle-based 
solid phase fluorogenic and electrochemiluminescent 
immunoassay. J Immunol Methods. 1998;218(1-2):1-8. doi: 
10.1016/s0022-1759(98)00047-7.

11. Taniguchi K, Watanabe N, Sato A, Jwa SC, Suzuki T, Yamanobe 
Y, et al. Changes in cytomegalovirus seroprevalence in 
pregnant Japanese women-a 10-year single center study. J Clin 
Virol. 2014;59(3):192-4. doi: 10.1016/j.jcv.2013.12.013.

12. Pembrey L, Raynor P, Griffiths P, Chaytor S, Wright J, Hall AJ. 
Seroprevalence of cytomegalovirus, Epstein Barr virus and 
varicella zoster virus among pregnant women in Bradford: a 
cohort study. PLoS One. 2013;8(11):e81881. doi: 10.1371/
journal.pone.0081881.

13. N’Diaye DS, Yazdanpanah Y, Krivine A, Andrieu T, Rozenberg 
F, Picone O, et al. Predictive factors of cytomegalovirus 
seropositivity among pregnant women in Paris, France. PLoS 
One. 2014;9(2):e89857. doi: 10.1371/journal.pone.0089857.

14. Sirin MC, Agus N, Yilmaz N, Bayram A, Derici YK, Samlioglu 
P, et al. Seroprevalence of Toxoplasma gondii, Rubella 
virus and cytomegalovirus among pregnant women and the 
importance of avidity assays. Saudi Med J. 2017;38(7):727-32. 
doi: 10.15537/smj.2017.7.18182.

15. Aljumaili ZK, Alsamarai AM, Najem WS. Cytomegalovirus 
seroprevalence in women with bad obstetric history in Kirkuk, 
Iraq. J Infect Public Health. 2014;7(4):277-88. doi: 10.1016/j.
jiph.2013.08.006.

16. Kamel N, Metwally L, Gomaa N, Sayed Ahmed WA, Lotfi 
M, Younis S. Primary cytomegalovirus infection in pregnant 
Egyptian women confirmed by cytomegalovirus IgG 
avidity testing. Med Princ Pract. 2014;23(1):29-33. doi: 
10.1159/000354758.

17. Ali S, Khan FA, Mian AA, Afzal MS. Seroprevalence of 
cytomegalovirus, herpes simplex virus and rubella virus 
among pregnant women in KPK province of Pakistan. J Infect 
Dev Ctries. 2014;8(3):389-90. doi: 10.3855/jidc.3854.

18. Al-Hindi A, Al-Helou T, Al-Helou Y. Seroprevalence of 
Toxoplasma gondii, cytomegalovirus, rubella virus and 
Chlamydia trachomatis among infertile women attending in 
vitro fertilization center, Gaza strip, Palestine. J Egypt Soc 
Parasitol. 2010;40(2):451-8.

19. Erfanianahmadpoor M, Nasiri R, Vakili R, Hassannia T. 
Seroprevalence, transmission, and associated factors of 
specific antibodies against cytomegalovirus among pregnant 
women and their infants in a regional study. Saudi Med J. 
2014;35(4):360-4.

20. Barazesh A, Zandi K, Hadavand F, Moatamed N, Hefzollah 
F, Hefzollah B, et al. Seroepidemiology of rubella, 
cytomegalovirus, Herpes simplex & Varicella zoster virus in 
college women of Bushehr. Iran South Med J. 2014;16(6):459-
66. [Persian].

21. Mostafavi SN, Ataei B, Nokhodian Z, Yaran M, Babak A, Salehi 
A, et al. Seroprevalence of cytomegalovirus infection and 
estimate of congenital cytomegalovirus infection in Isfahan 



 Int J Epidemiol Res, Volume 7, Issue 2, 2020                                                             98

Khodabandehloo and Sharifi et al 

state, Iran: a population based study. Pak J Med Sci. 2013;29(1 
Suppl):418-22. doi: 10.12669/pjms.291(Suppl).3546.

22. Monavari SH, Keyvani H, Abedi Kiasari B, Mollaei H, Fazlalipour 
M, Salehi Vaziri M, et al. Detection of cytomegalovirus (CMV) 
antibodies or DNA sequences from ostensibly healthy Iranian 
mothers and their neonates. Int J Med Med Sci. 2012;4(8):155-
9. doi: 10.5897/ijmms11.138.

23. Bagheri L, Mokhtarian H, Sarshar N, Ghahramani M. 
Seroepidemiology of cytomegalovirus infection during 
pregnancy in Gonabad, east of Iran: a cross-sectional study. J 
Res Health Sci. 2012;12(1):38-44.

24. Sotoodeh jahromi A, Jamshidi Makiani M, Farjam M, Madani A, 
Amirian M, Eqbal Eftekhari T, et al. Cytomegalovirus immunity 
in pregnancy in south of Iran. Am J Infect Dis. 2010;6(1):8-12. 
doi: 10.3844/ajidsp.2010.8.12.

25. Sabouri Ghannad M, Roshanaei G, Habibi H, Yousefi S. The 
assessment of affected factors on cytomegalovirus and rubella 
virus prevalence in females in Hamadan, Iran. Acta Med Iran. 
2014;52(4):303-9.

26. Zhang S, Hu L, Chen J, Xu B, Zhou YH, Hu Y. Cytomegalovirus 
seroprevalence in pregnant women and association with 
adverse pregnancy/neonatal outcomes in Jiangsu province, 
China. PLoS One. 2014;9(9):e107645. doi: 10.1371/journal.
pone.0107645.

27. Shi TL, Huang LJ, Xiong YQ, Zhong YY, Yang JJ, Fu T, et al. 
The risk of herpes simplex virus and human cytomegalovirus 
infection during pregnancy upon adverse pregnancy outcomes: 
a meta-analysis. J Clin Virol. 2018;104:48-55. doi: 10.1016/j.
jcv.2018.04.016.

28. Barbosa NG, Yamamoto AY, Duarte G, Aragon DC, Fowler KB, 
Boppana S, et al. Cytomegalovirus shedding in seropositive 
pregnant women from a high-seroprevalence population: the 
Brazilian cytomegalovirus hearing and maternal secondary 
infection study. Clin Infect Dis. 2018;67(5):743-50. doi: 
10.1093/cid/ciy166.

29. Wang C, Dollard SC, Amin MM, Bialek SR. Cytomegalovirus 
IgM seroprevalence among women of reproductive age in the 
United States. PLoS One. 2016;11(3):e0151996. doi: 10.1371/
journal.pone.0151996.


