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Introduction 

Cytomegalovirus (CMV) is a member of the highly 
species-specific Herpesviridiae family. Humans are 
its only host. CMV infects monocytes, 
macrophages, and endothelial cells, but it can 
reproduce in most cell types. When acquired 
during pregnancy, CMV infection is asymptomatic 
in about 90% of women or represented with flu-
like symptoms in the remaining cases.  

CMV is the most prevalent cause of congenital 
infection, the primary nongenetic cause of 
sensorineural hearing loss (SNHL), the primary 
infection-related cause of congenital 
malformations, and a significant cause of 
neurologic disability. It is responsible for 8–21% 
of all congenital SNHL at birth and up to 10% of 
all cases of cerebral palsy (2, 3). 1 kaynak yok 2 ve 
3. Kaynağa geçilmiş revise edilmelidir 

CMV can present as a primary infection (PI) or a 
non-primary infection (NPI) when a later 
reactivation or reinfection occurs. Since around 
90% of pregnant women exhibit asymptomatic PI, 
clinical observations rarely detect it, making 
serological tests the primary diagnostic method. 
Seroconversion indicates the PI. When 
seroconversion remains unproven, a combination 
of IgG, IgM, and IgG avidity patterns aids the 
diagnosis. On the other hand, serological tests in 
NPI can be wrong because IgM can last for a long 
time or IgM reacts with CMV serological kits. 
Typically, the serological diagnosis of recurrent 
infection relies on an increasing IgG titer and a 
high IgG avidity index; however, serological 
testing may fail to diagnose NPI due to the 
detection of other serological patterns (4). 
Therefore, amniocentesis and a CMV-PCR test in 
amniotic fluid are the only conclusive tests for 
fetal infection following maternal NPI. 

ABSTRACT 

This study aimed to investigate the seropositive rates of pregnant women against CMV infection and compare 
seroprevalence in different age groups in Van. This study aimed to investigate the seropositive rates of pregnant women 
against CMV infection and compare seroprevalence in di fferent age groups in Van. 
The CMV serology results of 1665 women screened in the first trimester of pregnancy were evaluated between January 
2022 and January 2024. The cohort's pregnant women were divided into three groups based on maternal age to make a 
comparison. Group 1 consisted of pregnant women aged 18-24, group 2 of pregnant women aged 25-35, group 3 of 
pregnant women over 35 years old. Categorical values were analysed by the chi -square test. A p-value <0.05 was 
considered statically significant. 
The mean maternal age was 29.2±5.9 (range 18-43) years. CMV IgM was positive in 1.6%, 1.3% and 1.2% of women in 
group 1, group 2 and group 3 respectively. There was no significant difference in CMV IgM positive rates between age 
groups (p: 0.87). CMV IgG-positive women composed 95.8%, 96.3% and 97.8% of the population and it was similar 
among groups (p: 0.71). In our cohort 3.5% of women were seronegative and 96.5% were seropositive in CMV serology 
screening. CMV IgM, IgG were positive in 24 (1.4%) pregnant women CMV IgG avidity was high in 18, low in 4 and 
intermediate in 2 women. 
Our results demonstrate that CMV seropositive rate is very high in our region and seroprevalence is similar between young 
and older women. 
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Both maternal and neonatal universal screening 
programs are not routinely available worldwide. 
The prevalence of neonatal infection correlates 
with maternal seroprevalence ranging from 0.4 to 
1% in countries with low, intermediate, and high 
seroprevalence, respectively. NPI are responsible 
for the majority of congenital CMV infections in 
countries with high seroprevalence (5). Since 
serology does not aid in the diagnosis of NPI, 
conducting serology screening tests in regions 
with high seroprevalence is not a rational decision. 

We aimed to investigate the seroprevalence of 
CMV IgM and IgG antibodies in pregnant women 
in our province of Van, Turkey, between 2022 and 
2024 and to determine the effectiveness of 
serology screening in the first trimester of 
pregnancy in various age groups. 

Material and Methods  

In our study, the CMV serology results of 1665 
women screened in the first trimester of 
pregnancy were evaluated between January 2022 
and January 2024. The data of serology results 
were obtained from the laboratory automation 
system. The local ethics committee permitted the 
clinical study, and patients submitted signed 
informed consent. Relevant clinical data was 
obtained from patients' electronic medical records.  

The cohort's pregnant women were divided into 
three groups based on maternal age to make a 
comparison. Group 1 consisted of pregnant 
women aged 18-24, group 2 of pregnant women 
aged 25-35, and group 3 of pregnant women over 
35 years old. 

The serum samples were studied with the Cobas e 
602 (Roche Diagnostics, Switzerland) system using 
the electrochemiluminescence immunoassay 
ECLIA method. The results were evaluated as 
negative and positive values based on the kit 
manufacturer's cut-off values. A value <0.85 COI 
was negative and a value >0.9 COI was considered 
as the positive index value for CMV IgM, while a 
value of <0.5 U/ml was considered negative and 
>1.0 U/ml positive for CMV IgG. When CMV 
IgM was positive and IgG was negative the 
serology test was performed three weeks later and 
if the CMV IgM negative and IgG positive 
detected it was assumed as seroconversion and PI 
was verified. In women with both positive CMV 
IgM and IgG, a CMV IgG avidity test was 
conducted to determine whether acute or chronic 
infection. A CMV Ig G avidity index greater than 
65% was considered high avidity which indicates 
infection passed before more than 12 weeks 

however less than 40% was considered low avidity 
and used as a potential marker for acute infection. 
Values ranging from 40 to 65% were considered 
intermediate, and further investigations were 
carried out.  

In women with high avidity, no further evaluation 
was performed and routine obstetric care was 
carried out. For patients with low avidity 
amniocentesis was performed in 20 weeks of 
gestation and CMV PCR analysis was performed 
in amniotic fluid. For women who did not accept 
invasive procedures detailed counselling about 
perinatal CMV infection was provided and serial 
detailed fetal sonography and fetal 
neurosonography were performed. In neonates 
suspected of perinatal CMV infection, CMV PCR 
tests were conducted in saliva or urine within 3 
weeks of life. 

All data analyses were performed using SPSS 
(Statistical Packages for the Social Sciences) 
software, version 22.0 (SPSS Inc., Chicago, USA). 
Numbers and percentages were used as descriptive 
statistical methods to evaluate the data. 
Categorical values were analysed by the chi-square 
test. A p-value <0.05 was considered statically 
significant.  

Results  

We recruited 1665 women for analysis in our 
study. The mean maternal age was 29.2±5.9 (range 
18-43) years. CMV IgM was positive in 1.6%, 
1.3% and 1.2% of women in group 1, group 2 and 
group 3 respectively. There was no significant 
difference in CMV IgM positive rates between age 
groups (p: 0.87). 98.5% of all the women were 
CMV IgM negative and there was no significant 
difference in the groups (p: 0.75). CMV IgG 
negative women distribution were 4.2%, 3.6% and 
2.1% in groups and it was similar between age 
groups (p: 0.56). CMV IgG-positive women 
composed 95.8%, 96.3% and 97.8% of the 
population and there was no significant difference 
between age groups (p: 0.71). In our cohort 3.5% 
of women were seronegative and 96.5% were 
seropositive in CMV serology screening (Table 1 
and Graphic-1). 

CMV IgM and IgG were positive in 24 (1.4%) 
pregnant women and a CMV IgG avidity test was 
conducted to determine whether acute or chronic 
infection. Low CMV IgG avidity was detected in 2 
women in both group 1 and group 2 and there was 
no low avidity patient in group 3. In addition, 6, 9 
and 3 women had high avidity in group 1, group 2 
and group 3 respectively. A total of 18 women  
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Table 1: CMV IgM and IgG Serology Results According To Patients’ Age Groups In Two Years 
(N:1665) 

CMV serology Group 1 n(%) Group 2 n(%) Group 3 n(%) Total n(%) p-value 

CMV IgM 
positive 

8 (1.6) 13 (1.3) 3 (1.2) 24 (1.4) 0.87 

CMV IgM 
negative 

488 (98.3) 918 (98.6) 235 (98.8) 1641 (98.5) 0.75 

CMV IgG 
positive 

475 (95.8) 897 (96.3) 233 (97.8) 1605 (96.3) 0.71 

CMV IgG 
negative 

21 (4.2) 34 (3.6) 5 (2.1) 60 (3.6) 0.56 

 

Table 2: CMV IgG Avidity Results in CMV IgM and CMV IgG-Positive Patients 

CMV IgG avidity Group 1 n(%) Group 2 n(%) Group 3 n(%) Total n(%) 

High avidity 6 (75) 9 (69.2) 3 (100) 18 (75) 

Low avidity 2 (25) 2 (15.3) 0 4 (16.6) 

Intermediate avidity 0 2 (15.3) 0 2 (8.3) 

 

3.5%

96.5%

IgM and IgG negative IgM negative IgG positive 
Graphic 1: Distribution of CMV seronegative and 
seropositive pregnant women in total cohort 

 

with high avidity, 4 women with low avidity and 
the remaining 2 women with intermediate avidity 
were detected. Due to low patient numbers 
statistical analysis was not performed among the 
three age groups with both CMV IgM and IgG 
positive (Table-2). 

Among women with low avidity, only 1 case 
accepted amniocentesis and the CMV PCR result 
was negative in amniotic fluid. The remaining 3 
cases were counselled comprehensively about 
perinatal CMV infection and serial detailed 
ultrasound and fetal neurosonography were 
performed. In 2 fetuses detailed fetal anatomic 
scan and fetal neurosonography were normal 
otherwise in 1 fetus multiple hyperechogenic 
punctuations in the liver and hyperechogenic 
intestines were revealed. Fetal neurosonography 
and fetal brain MRI were normal. After birth, all 
three cases were analysed for perinatal CMV 

infection. In two cases who had normal 
sonographic features antenatally were negative for 
CMV infection and the postnatal course was 
uneventful. In the last case with multiple 
hyperechogenic punctuations in the liver and 
hyperechogenic intestines in the perinatal period, 
postnatal CMV infection was revealed via urine 
CMV PCR. Postnatal valacyclovir therapy was 
initiated.  

Discussion 

Our data demonstrate that CMV seroprevalence is 
very high in our region on the eastern side of 
Turkey. We collected data from 1665 women in 
the first trimester of pregnancy and showed that 
the seropositive rate of CMV infection was 96.5%. 
Furthermore, we showed that seroconversion 
rates were similar in different age groups. It is well 
known that maternal seroconversion reflects 
socioeconomic conditions. The prevalence is 
higher in individuals with low socioeconomic and 
low educational status. Also, crowded families are 
a great risk factor for CMV transmission (6). 
According to national statistics, the eastern side of 
Turkey has the lowest income and education level.  
Our cohort’s socioeconomic features may explain 
our region's high CMV seroconversionon.  

Although CMV is the most common perinatal 
infection and represents a public health concern, 
neither national nor international organisations 
recommend maternal or neonatal screening (7). 
Nonetheless, various obstacles impede effective 
and simple screening strategies. The first issue to 
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address is that in countries with low 
seroprevalence, PI is primarily responsible for 
prenatal CMV infection, however, this may not be 
true in countries with high seroprevalence, where 
NPI is the primary cause of perinatal CMV 
infection. Maternal serology does not allow the 
diagnosis of NPI. The second important issue is a 
lack of effective prevention and treatment actions. 
Although perinatal valacyclovir therapy 
demonstrates promising results, more well-
designed researches are needed before it is 
routinely used in clinical practice (8). 

The global CMV seroprevalence in women of 
reproductive age is estimated to be around 86%, 
with significant differences observed between 
high- and low-income locations.  

The highest rates were reported in the Eastern 
Mediterranean region, Western Pacific region and 
African region with over 90%. The lowest rates 
were shown in the European region about 70% (9, 
10).  

Seroprevalence significantly influences the 
prevalence of congenital cytomegalovirus 
infection and the fraction of congenital CMV 
infection following either PI or NPI. Numerous 
studies have shown that in high seroprevalence 
regions, the rate of congenital CMV infection 
increases, with most cases occurring after NPI. 
For example, in France, CMV seroprevalence in 
pregnant women was reported to be 60%. The 
prevalence of congenital CMV infection was 
0.37%. 52% of cases occurred following PI, 
whereas 48% occurred after NPI (11). In contrast, 
in Brazil, CMV seroprevalence was identified at 
98%, with a 0.5% prevalence of congenital CMV 
infection. Furthermore, 90% of congenital CMV 
cases were caused by NPI, with just 10% 
occurring after PI (12).  

The prevalence of CMV seropositivity in pregnant 
women was evaluated in various publications in 
different regions of our country. Koçak and Kan 
assessed the CMV seropositive rate in the middle 
of Anatolia between 2016 and 2018 among 3363 
pregnancies. They showed that CMV IgG and 
CMV IgM seropositive rates were 96.4% and 1.7% 
respectively (13). Inci et al. analysed 1043 
pregnant women in the East side of the Black Sea 
region and revealed that CMV IgM and CMV IgG 
positive rates were 1.6% and 98.6% respectively 
(14). Yılmaz and Ucar et al. assessed the CMV 
serology results of 6798 pregnant women in 
Erzurum and calculated that the CMV 
seropositive rate was 99.2% (15). Peker et al. 
evaluated 3062 pregnant women in İzmir and 
demonstrated that CMV seroprevalence was 

94.2% and there was no significant difference 
between maternal age groups (16). Altunal et al. 
compared seropositive rates among Turkish and 
Syrian refugee pregnant women and found that 
the CMV IgG positive rate was 99.5% in Turkish 
and 100% in Syrian refugee women and there was 
no significant difference (17). We have calculated 
CMV seropositive and seronegative women as 
96.5% and 3.5% respectively. Our results were 
similar to those of other publications from our 
country. 

The prevalence of neonatal CMV infection is 
higher in countries where women have a high 
seropositive rate compared to those with low 
seroprevalence rates. Moreover, most neonatal 
CMV infections occur after NPI which is very 
hard or even impossible to make a diagnosis with 
serology. In this instance, amniocentesis is the 
sole diagnostic technique for fetuses exhibiting 
ultrasound abnormalities associated with CMV. 
Consequently, precise identification of CMV-
related ultrasonography abnormalities is crucial 
for diagnosing NPI-associated infected fetuses. 
Prenatal ultrasonographic findings can be gross or 
subtle and consist of cranial, and extracranial 
features. Maternal viremia is associated with 
placental invasion which may result in 
placentomagaly. After placental invasion, the most 
frequent extracerebral findings are hyperechogenic 
bowel and fetal growth restriction. The most 
common cerebral abnormalities are 
ventriculomegaly, microcephaly, and cerebral 
calcifications, usually associated with a first-
trimester PI. Other ultrasound signs are more 
subtle, such as periventricular echogenic halo or 
intracranial calcifications (18). Although the whole 
image of a seriously damaged infant with obvious 
growth restriction, microcephaly, and 
hydrocephalus is unlikely to go unnoticed, 
prenatal ultrasonography of newborns with 
symptomatic congenital CMV infection seldom 
detects any problem. In foetuses with unknown 
infectious status, ultrasonography alone has poor 
accuracy, indicating congenital CMV infection in 
just one-third of cases and having a positive 
predictive value of 35% (19). In our cohort, only 
one fetus with low avidity presented with 
ultrasound features which showed hyperechogenic 
bowel and liver punctuations. Unfortunately, we 
could not perform amniocentesis for fetal 
diagnosis due to lack of family consent, and 
congenital CMV infection diagnosis achieved in 
the neonatal period.  

Due to several challenges with prenatal diagnosis, 
newborn screening may be able to identify cases 
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not identified during the prenatal period and 
provide early treatment. Currently, universal 
neonatal screening is not recommended in any 
country. Neonatal diagnosis is suggested when 
maternal PI is documented, compatible neonatal 
symptoms exist, and newborns fail to pass the 
universal hearing test. However, neonatal hearing 
screening will identify only 20-60% of congenital 
CMV-related sensorineural hearing loss, hence 
overlooking late-onset cases (20, 21).  

There are some limitations of our study. First and 
foremost, our study's retrospective design and lack 
of a huge patient cohort are issues. Another issue 
is that we could not provide information about 
the socioeconomic status and education level of 
patients. Also, we can not determine the 
prevalence of neonatal CMV infection due to the 
lack of a neonatal screening program.  

Our findings showed that CMV seroprevalence is 
very high in our region and it is compatible with 
other studies conducted in other regions of our 
county. Furthermore, there was no significant 
difference between younger and older women. 
This table reveals that NPI will be accountable for 
the majority of neonatal CMV cases in our region. 
Routine CMV serology screening does not seem 
logical since NPI is not possible to diagnose with 
serology. Understanding CMV ultrasonography 
findings and carefully examining them in each 
fetus, as well as performing amniocentesis when 
appropriate, may improve the diagnostic rate of 
NPI-related CMV infections. 
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