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Introduction

Congenital infections are caused by pathogens able to 
infect the placenta and damage the foetus. The most 
common are toxoplasmosis, rubella, cytomegalovirus 
(CMV), herpes simplex and others grouped traditionally 
as TORCH complex. These infections represent a major 
public health concern, nevertheless it seems to be poor 
awareness of CMV infection among pregnant women, 
health care workers and the public  [1-3]. Prenatal 
screening for toxoplasmosis and rubella is usually 
performed at the early stage of pregnancy in Italy.
CMV, formally designated human herpesvirus 5, belongs 
to the Herpesviridae family, is ubiquitous and transmitted 
by contact through infected body fluids such as urine, 
saliva, genital secretions and breast milk. Following the 
first infection, the virus becomes latent and periodic 
reactivation could occur due to immunosuppression 
(i.e. stress and pregnancy) [4-8].
The worldwide seroprevalence is roughly 60-90%, 
however there are some differences according to 
geographical areas, socioeconomic level and ethnic 
groups [5, 9]. Low prevalence is reported in countries as 
North America and United Kingdom, while most of the 
European countries has a prevalence of 80% meaning 
that most of the European women has been infected by 
CMV [9].
During pregnancy the transmission of CMV to the 
fetus may occur in two setting: “primary infection” 
and “non-primary infection”. The first one occurs 

when seronegative women contract the infection during 
pregnancy; the second one occurs when a woman with 
prior immunity to CMV experiences a re-activation 
of the virus from latency or an infection by different 
strains [10, 11]. 
Seronegative women who become pregnant have 
a 4-fold higher risk to transmit the infection to the 
fetus if they are infected during pregnancy  [12], 
as the likelihood of placental transmission appears 
to be higher among women with primary infection 
(approximately 30-50%)  [10,  13]. The risk of 
transmission to the fetus is higher in the late stage of 
pregnancy (58-78% of infection transmitted in the third 
trimester versus 30-45% in the first trimester), although 
the likelihood of long-term sequelae is lower (24-26% 
in the first trimester versus 2.5-6% after 20 weeks of 
pregnancy) [11, 14, 15].
Most of the infants affected by congenital CMV (cCMV) 
are asymptomatic, while only 10% shows symptoms at 
birth, of whom a high proportion (40-60%) will develop 
long-term sequelae such as sensorineural hearing loss 
(SNHL) and neurodevelopmental difficulties. Among 
asymptomatic infants at birth, 6-23% could develop 
SNHL later making of cCMV the leading non-genetic 
cause of SNHL [10, 11].
The cCMV prevalence in Italy is one of the lowest, 
ranging from 0.15% in infants born to women ≥ 24 years 
old to 0.51% in infants born to women < 24 years old, 
suggesting that old age of the mother may be a “protective 
factor” against cCMV [9]. 

Introduction. Cytomegalovirus is ubiquitous and easily transmit-
ted by contact. Following the first infection, the virus becomes 
latent and periodic reactivation could occur due to immunosup-
pression. If the infection is acquired in pregnancy, especially in 
the first trimester, the foetal consequences could be serious. The 
present study was conducted to assess the serological profile of 
pregnant women with respect to cytomegalovirus in Apulia from 
2016 to 2019. 
Methods. Serum samples were tested by commercial ELISA kit 
for the detection of specific IgM and IgG antibodies against cyto-
megalovirus. 
Results. The data showed that most of the pregnant women 
(70.8%), especially those of ≥ 40 years of age (80.6%), has anti-

bodies against cytomegalovirus, though these do not confer fully 
protective immunity against infection by different strains nor can 
prevent the re-activation of the latent one. Conversely, most of the 
youngest women are seronegative (44.4% in women < 25 years of 
age) and vulnerable during pregnancy. 
Conclusions. Currently, cytomegalovirus screening for pregnant 
women is not mandatory in Italy. Considering that congenital 
cytomegalovirus is the leading non-genetic cause of sensorineu-
ral hearing loss, it would be extremely useful and cost-saving to 
screen women of childbearing age and women at early stage of 
pregnancy for cytomegalovirus infection in addition to increase 
awareness of cytomegalovirus infection and consequences among 
pregnant women, health care workers and the public.
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CMV screening for pregnant women is not mandatory 
in Italy, while it is a routine test in 8 European countries 
and Israel  [16]. Regarding Apulia region, a large 
region in Southern Italy, some useful information on 
hygienic measures aimed at avoiding CMV infection 
are included in a document dedicated to pregnant 
women [17, 18].
The present study was conducted to assess the serological 
profile of pregnant women with respect to CMV in 
Apulia from 2016 to 2019.

Materials and methods

Study population
Serum samples of pregnant women were collected from 
August 2016 to December 2019 in the province of Bari, 
the regional capital city with the highest population 
density in Apulia. Serum samples were anonymously 
collected in compliance with Italian ethics law and 
stored at the Molecular Epidemiology laboratory of 
the University of Siena, Italy. For each serum sample, 
information on age, state of pregnancy, gestational week, 
place and year of sampling was available.
Assuming an overall CMV IgG prevalence of 
64.2%  [19], a precision of the estimate of 5% and a 
confidence interval of 95%, a sample size of 354 serum 
samples was required. 
A total of 360 samples, available at the sera bank, were 
stratified by age group (< 25, 25-29, 30-34, 35-39, ≥ 40 
years of age) (Tab. I). The mean age was 32.6 ± 5.4 years 
(age range 17-46 years).
According to the USA National Institutes of Health’s 
(NIH) definition, samples were stratified by trimester of 
pregnancy (Tab. II): first trimester from week 1 to week 
12, second trimester from week 13 to week 28, third 
trimester from week 29 to week 40 [20].

Serological assay
Specific IgM and IgG antibodies against CMV 
were detected by commercial ELISA kits (Enzywell 
Cytomegalovirus IgM and Enzywell Cytomegalovirus 
IgG; DIESSE, Siena, Italy). Testing was performed 
according to manufacturer’s instructions. Samples were 
considered positive for IgM and IgG when the ratio 
between the optical density (OD) of the sample and that 
of the cut-off was  >  1.2, and negative when the ratio 
between the OD of the sample and that of the cut-off 
was  <  0.8. Samples with a borderline result (±  20% 
of the cut-off) were retested, in accordance with the 
manufacturer’s instructions. For CMV IgG ELISA, IgG 
concentration was determined and expressed in IU/ml. 
Samples with CMV IgG concentration > 1.2 IU/ml were 
considered as immune, as indicated by manufacturer’s 
instructions.

Statistical analysis
Mean age of subjects was calculated along with standard 
deviation (SD). IgM and IgG prevalence rates were 
calculated along with the corresponding 95% confidence 
intervals (95% CI). Geometric mean titres (GMTs) with 
corresponding 95% CI were calculated for IgG positive 
samples. Chi-square test and One-Way ANOVA test 
were used to compare prevalence rates and GMTs, 
respectively. Statistical significance was set at p < 0.05, 
two tailed.

Results

Out of 360 samples, 8 and 10 samples tested borderline 
for CMV IgM and IgG, respectively. After retest, only 
one sample still tested borderline for IgM.
255 samples (70.8%, 65.8-75.5 95% CI) tested positive 
for CMV IgG, while 105 (29.2%, 24.5-34.2 95% CI) 
were negative. No significant differences in prevalence 
rates or GMTs were found by age group (Tab. III).
Considering the CMV IgG prevalence by trimester 
of pregnancy, 47.8% (32.9-63.0 95% CI) of samples 

Tab. I. Study population by age group; Apulia, Southern Italy 2016-
2019.

Age group N %
< 25 27 7.5
25-29 76 21.1
30-34 120 33.3
35-39 101 28.1
≥ 40 36 10.0
Total 360 100

Tab. II. Study population by trimester of pregnancy; Apulia, Southern 
Italy 2016-2019.

Trimester N %
1° 140 38.9
2° 174 48.3
3° 46 12.8
Total 360 100

Tab. III. CMV IgG prevalence (reported as number and %, 95% CI) of 
positive and negative samples by age group. IgG titres of positive 
samples are reported as GMT (95% CI).

CMV 
IgG

Positive Negative

Age 
groups

N % (95% CI) GMT (95% CI) N % (95% CI)

< 25 15
55.6 

(35.3-74.5)
14.0 

(11.8-16.5)
12

44.4 
(25.5-64.7)

25-29 60
78.9 

(68.1-87.5)
12.8 

(11.2-14.5)
16

21.0 
(12.5-31.9)

30-34 82
68.3 

(59.2-76.5)
12.9 

(11.7-14.3)
38

31.7 
(23.5-40.8)

35-39 69
68.3 

(58.3-77.2)
12.2 

(11.0-13.6)
32

31.7 
(22.8-41.7)

≥ 40 29
80.6 

(64.0-91.8)
14.5 

(12.3-17.0)
7

19.4 
(8.2-36.0)
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collected during the third trimester of pregnancy was 
positive, significantly lower when compared to the first 
(79.3%, 71.6-85.7 95% CI) and the second (70.1%, 62.7-
76.8 95% CI) ones (p < 0.001). However, no significant 
differences were found for GMTs by trimester.
Three samples (0.8%, 0.2-2.4 95% CI) tested positive 
for CMV IgM, one in the first trimester (≥ 40 years old 
age group) and 2 in the second one (1 in 35-39 and 1 
in ≥ 40 years old age group). One sample (0.3%, 0.0-1.5 
95% CI) collected in the second trimester (25-29 years 
old age group) tested CMV IgM borderline. All these 
samples were CMV IgG positive.

Discussion

In this study a high proportion (70.8%) of pregnant 
women from the province of Bari had antibodies against 
CMV showing that almost two-thirds of pregnant 
women included in this study have been infected by 
CMV. Considering the gestational period, we found 
a high proportion of women in the first and second 
trimester of pregnancy with CMV IgG antibodies (79.3 
and 70.1%, respectively), while in the third trimester a 
lower (47.8%) proportion of women resulted positive 
to CMV. We do not have a clear explanation for this 
difference, and it is known that although the risk of CMV 
transmission to the fetus is higher in late pregnancy, the 
probability of long-term sequelae is lower in case of 
infection in the later stage of pregnancy than during the 
first trimester [11, 14, 15].
In our study, 29.2% of pregnant women were seronegative 
to CMV, with the younger age group (< 25 years) being 
more susceptible to CMV infection during pregnancy 
(44.4%) compared to the oldest age group (≥ 40 years 
old, 19.4%). In a multicentre survey conducted in 
4 Italian regions it was found that the frequency of 
cCMV infection was higher in children born to women 
younger than 24 years old than those born to older 
women  [21]. Seronegative women at the beginning or 
during pregnancy have the greatest risk to transmit CMV 
infection to the foetus. Roughly 40% of the women with 
primary infection during pregnancy transmits CMV to 
the foetus and approximately 10% of the infected infants 
shows the disease  [22]. In Italy CMV prevalence in 
pregnant women increases with age [23] and together to 
a relatively high age at first pregnancy (mean age > 31.1 
years) [24] it may represent a “protective factor” against 
cCMV  [9] infection of new-born. A study conducted 
in 1993 focusing on infants and children reported that 
CMV infection was endemic in the area of Bari, was 
mostly acquired in early childhood once the maternal 
immunity waned in the first year of life  [25]. Other 
Italian studies performed on women of childbearing age 
and healthy subjects from 3 to 18 years old reported a 
seroprevalence of 79.9 [21] and 64.2% [23] respectively. 
Noteworthy, the latter found a prevalence significantly 
higher in females and subjects resident in the South of 
Italy [23].
Our findings show a higher prevalence of CMV 

antibodies in pregnant women than what reported 
from different Italian areas such as the Province of 
Trento (64.2%) [19], the urban area of Northern Italy 
(68.3%)  [26] and Sicily (65.87%)  [27], as well as in 
some European countries as in Belgium (53.9%) [28] 
and in London (54.4%)  [29], but considerably lower 
than in Iran (97.69%) [30], Saudi Arabia (98.7%) [31], 
and Brazil (97.5%) [32]. 
Notably, one sample in the first trimester of pregnancy 
in the ≥  40 age group and two samples in the second 
trimester in the 35-39 and ≥ 40 age groups tested IgM 
and IgG positive. These finding could suggest recent 
primary infection, however further investigations should 
be needed [33].
This study has some limitations. The serum samples are 
convenience samples and may not be fully representative 
of the Apulia region or other Italian regions.
The presence of IgM provides an indication of recent 
infection, however the lack of baseline serum sample did 
not allow to assess seroconversion, if any.
For these samples no information on maternal and/or 
foetal outcomes was available so further analysis could 
not be performed.

Conclusions

In conclusion, our study highlights that most of the 
pregnant women, especially those of ≥40 years of age, 
has antibodies against CMV, though these do not confer 
fully protective immunity against infection by different 
strains nor can prevent the re-activation of the latent 
one. On the other hand, most of the youngest women 
are seronegative and vulnerable during pregnancy. It is 
acknowledged that educational and hygienic measures 
represent an important primary prevention strategy 
able to effectively reduce the rate of maternal primary 
infection during pregnancy and cCMV infection [18]. 
Considering that cCMV is the leading non-genetic 
cause of SNHL, whose prevalence is much higher than 
that of Down syndrome and spina bifida [8], as well as 
of other congenital anomalies and long-term sequelae 
in new-borns, it would be extremely important, useful 
and cost-saving to screen women of childbearing 
age and women at early stage of pregnancy for CMV 
infection  [26,  27,  34]. In addition, increase in the 
awareness of CMV infection, as for other diseases 
representing a threat during pregnancy  [35,  36], is 
needed to reduce the risk of congenital infection through 
counselling about appropriate hygienic measure to 
prevent infection. 
Vaccination may represent the most effective way 
of preventing CMV infection. Despite vaccine 
development has been in process since the 1970s and 
significant progress has been made, no vaccine is yet 
available mainly due to the ability of CMV to evade 
immune mechanisms and virus genetic diversity [37]. In 
addition to the screening actively offered to all pregnant 
women, seroepidemiological studies are an important 
tool for monitoring not only of vaccine preventable 
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diseases  [35,  36,  38,  39] but also of other infections 
that represent a potential threat for pregnant women and 
new-borns [40-42].
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