
Pages: 1

https://www.jresearchvalley.com/

Research Article Open Access

Journal of Nursing and Midwifery

Pages: 1-4J Nurs Midwifery, 2020, 1(1)

Systematic Serological Cytomegalovirus Screening in Pregnancy: 
Seroprevalence, Seroconversion and Frequency of Congenital 
Cytomegalovirus Infectionfrom 2007 to 2016
Piffer Silvano1,*, Pertile Riccardo1, Pedron Mariangela1, Dal Martello Michela1, Pavanello Lucia2, Soffiati Massimo2, Lauriola 
Anna Lina3, Collini Lucia4, Lanzafame Paolo4, Mereu Liliana5, Tateo Saverio5

1Clinical and Evaluative Epidemiology Department, Trento Health Service, Trento, Italy
2Neonatology Department, Trento Health Service, Trento, Italy
3Pediatrics Department, S.Maria del Carmine Hospital, Rovereto, Trento Health Service, Italy
4U.O. Microbiology and Virology, Trento Health Service, Trento, Italy
5U.O. Obstetrics and Gynecology, S.Chiara Hospital, Trento Health Service, Italy

*Correspondence to: Silvano Piffer, Director of Clinical and Evaluative Epidemiology Department, Provincial Agency for Health Services, Center for Health Services, 
Viale Verona, 38123 - Trento (I), e-mail: silvano.piffer@apss.tn.it

Received: December 12, 2019; Accepted: January 20, 2020; Published: January 24, 2020

Copyright: ©2020 Silvano P, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original author and source are credited.

Abstract
Background: Cytomegalovirus infections (CMV) may have severe outcomes during pregnancy, but to date there are no evidence of efficacy for 

a systematic screening during pregnancy. A systematic serological screening of CVM infections in pregnancy has been active for some time in the 
Province of Trento, Northern Italy (540,000 inhabitants).

Aims: To describe coverage and outcomes of the screening for CMV in pregnancy.

Methods: The coverage and outcomes of the CMV screening were analyzed among women who delivered in the hospitals of the Province of 
Trento between 2007 and 2016 (n=47,407). As a primary information source, the birth assistance certificate (BAC) was used, a document required by 
Italian law which contains data regarding mother, pregnancy, birth and newborn. The missing data were retrieved through the hospital information 
system that records the clinical data of all patients.The cases of congenital CMV infection were defined on the basis of the positive new-born urine 
CMV DNA tests.

Results: Serological CMV screening coverage rose from 59% in 2007 to 97% in 2016. No differences in coverage were observed in relation to age 
range, educational level and nationality at the end of the study period. The mean CMV infection seroprevalence rate during pregnancy is 70.3% (95% 
CI 69.8, 70.7) and it shifted from 56% in 2007 to 70% in 2016, for all pregnant women. The increase appears to be greater amongst foreign women. No 
differences were observed in seroprevalence according to age group and educational level. Over the period considered, 292 women seroconverted, 
equal to 0.77% (95% CI 0.76-0.78) of the total number of pregnant women tested for CMV. No differences were observed in the seroconversion rate 
in relation to the nationality, age group and educational level of the pregnant women. Primary infection accounts for 56% of cases of seroconversion 
and is more prevalent among Italian women and younger pregnant women. The urine test analysis showed that between 2007 and 2016, there were 
76 cases of congenital neonatal infection, equal to 0.16% of all live births (0.18% in Italian women, 0.12% in foreign women). Sixty-six cases were 
associated with a primary infection of the mother, for a new-born infection transmission rate of 40% and 10 cases were associated with a non-
primary infection of the mother, for a new-born infection transmission rate of 5%. 

Conclusions: The availability of monitoring data regarding CMV infection during pregnancy, using the BAC database as information flow, makes 
it possible to perform area-based assessments. This opportunity is guaranteed on a local level by the implementation since the early 2000s of a birth 
attendance certificate template including a far greater number of variables than on the compulsory Italian Ministry of Health template. During the 
study period the coverage of CMV screening during pregnancy grew to include virtually all pregnant women receiving care in the province of Trento. 
This could be associated with a widespread awareness of the utility of the test during pregnancy, despite the lack of evidence regarding efficacy. The 
increase in seroprevalence can most likely be attributed to the gradual increase in the province of foreign women of childbearing potential and with 
the extension of the CMV test coverage during pregnancy. These two aspects could explain the increase over time in the seroconversion rate. The 
proportion of non-primary infection is higher than reported in literature: this result could be linked to a high seroprevalence. The rate of congenital 
infection is very low and equal to 0.16% of all live births. Due to the extension of screening during pregnancy, it was not found any difference in 
obstetric outcomes in relation to age classes, citizenship and educational level.
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Introduction
The guidelines on physiological pregnancy [1] and the new national 

regulation concerning the Essential Levels of Healthcare[2]do not 
envisage systematic serological Cytomegalovirus (CMV) screening 
for all pregnant women, only those in conditions of risk. A number of 
international bodies have taken a stance on this issue, considering that 
there is no treatment available, it is difficult to define reliable signs of 
foetal damage, and there is no consensus regarding the management of 
women presenting seroconversion[3-5].

At the current time, widespread spontaneous screening would appear 
to be practised in eight European countries (Austria, Belgium, France, 
Germany, Italy, Holland, Portugal and Spain) [6].

In Italy, widespread spontaneous screening is offered, but with 
differences in the various regions of the country [7]. In the province 
of Trent, spontaneous screening has been extended to provide detailed 
counselling, made necessary by the outcomes of medicolegal disputes and 
the presence of a centre specialising in cochlear implant surgery.

Data regarding CMV screening are collected in the province of 
Trent, as are the data for other serological investigations, by means of 
Birth attendance certificates (BAC), which represent the main source of 
information for the monitoring of pregnancy, birth and the health of new-
borns in Italy [8]. Since the early 2000s, the BAC used in the province of 
Trent has included a greater number of variables than required by the 
Italian Ministry of Health template and the flow is coordinated by the 
Clinical and Evaluational Epidemiology Service. The BAC data, including 
the data on the monitoring of CMV infection, is digitalised in the delivery 
rooms of all maternity units in the province of Trent. This study analyses 
the spontaneous screening trend, seroprevalence, seroconversion and the 
frequency of congenital CMV over a ten-year period, from 2007 to 2016. 
The obstetric outcomes of seroconverted women are also assessed.

Methods
When performed, the CMV screening of pregnant women is 

implemented as defined by a health authority document [9] whose 
procedures comply with the guidelines established by a national 
multidisciplinary group [7]. All samples are analysed for the presence 
of CMV IgG and IgM antibodies by chemiluminescence assay (CMIA) 
(Architect, Abbott). The cut-off value used to establish positivity is 6.0 IU/
mL for IgG antibodies and an index (sample optical density:cut-off ratio) 
of >= 1.0. Pregnant women confirmed as being non-immune during the 
first trimester undergo serial tests to identify potential seroconversion.

CMV IgM antibodies can persist for over 12 months and can be 
produced by viral reactivation or re-infection [10]. Consequently, IgM-
positive samples underwent further in-depth testing: a) IgG avidity test 
(Architect, Abbott): antibody avidity increases gradually overtime, thereby 
indicating the maturation of immune response; low IgG avidity levels are 
strongly suggestive of an infection contracted within the previous three 
months, whereas high avidity is compatible with less recent infection 
[11]. CMV IgG avidity, with the test used, is considered low with values 
<50% and high if ≥50%; b) Immunoblot Assay (WesternBlot - Mikrogen, 
Arnika), which identifies the specific antibodies directed against the viral 
antigens expressed by CMV in the various stages of infection.

In the diagnosis of primary CMV infection or viral reactivation, 
an important role is played by genome sequencing (CMV DNA) using 
gene amplification technology (Real-Time PCR). The Microbiology and 
Virology Unit of S.Chiara Hospital of Trent uses Abbott technology that 

targets two conserved regions of the viral genome. The sensitivity of the 
method is 40 copies/mL (62.40 IU/mL). In pregnant women, the assay can 
be conducted on plasma, whole blood, urine and saliva. Quantitative Real-
Time PCR is the test of election for antenatal diagnosis. It is performed 
on an amniotic fluid sample at the gestational age of approximately 20-
21 weeks. An average of 6-8 weeks after the infection of the mother, the 
virus can infect the placenta, enter into the foetal circulation and then 
reach and replicate in the target organs (kidneys) from where it is then 
eliminated (foetal diuresis in the amniotic fluid). 

The new-born undergoes viral DNA testing by Quantitative Real-
Time PCR performed on urine samples (or alternatively saliva) to 
diagnose congenital CMV infection. If the tests are performed after the 
third week of life, test positivity does not necessarily indicate an infection 
contracted in utero, but that could hypothetically have been contracted 
during the passage along the birth canal or through infected breast milk.

The results of the tests performed on the woman during pregnancy 
are recorded in the personal obstetric guide of each pregnant woman 
and are then recorded by the midwife present at birth when filling out 
and digitally filing the BAC. The CMV infection monitoring data were 
extracted from the BAC database for the period 2007-2016, for pregnant 
women who gave birth at the maternity units in the province; these 
data recorded were using the following criteria: a) test not performed, 
b) negative test, c) infection prior to pregnancy, d) re-infection during 
pregnancy, e) first infection during pregnancy. Pregnant women who 
planned a home birth (25 cases/year on average) and pregnant women in 
the category of mothers who cannot/ do not want to be named (5-8 cases/
year on average) were not considered. The following were calculated 
from the database for the 2007-2016 period: CMV screening coverage 
trend, overall for all pregnant women and according to the age group 
and nationality of the mother; the CMV infection seroprevalence trend 
during pregnancy, overall and by age group, academic qualification and 
nationality of the mother; and the seroconversion trend, overall and 
according to the age range, academic qualification and nationality of the 
mother.The cases of seroconversion during pregnancy, as recorded on 
the BAC, were checked using the province’s hospital information system, 
which contains the clinical history of each patient.

 The significance of time trends was analysed using the chi-squared 
test for trend, and the significance of the differences between the compared 
categories was analysed using the chi-squared test and Fisher’s exact test. 
The appropriate 95% confidence intervals (95% CI) were calculated for 
each prevalence value. The hospital information system was used to assess 
the stillbirth, miscarriage and abortion rates in seroconverted women. 

The laboratory database was used to retrieve, for the 2007-2017 period, 
the positive new-born urine CMV DNA tests (from the date of birth to 
the age of two years) in order to define the number of cases of congenital 
CMV infection. The BAC records were linked to the laboratory records 
to calculate the infection rate in Italian and foreign women, making a 
distinction between primary and non-primary infection. The significance 
of the difference in the infection rate between Italian and foreign women 
was calculated using the chi-squared test. 

Results
A total of 47,407 pregnant women were assessed, of whom 95% 

residing in the province of Trent. 75.5% were Italian citizens (average age 
33.0 years) and 24.5% were foreign citizens (average age 28.7 years). The 
proportion of foreign pregnant women rose from 15.9% in 2007 to 26.8% 
in 2016. The corresponding number of live births for the same period was 
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48,059. Serological CMV screening coverage rose considerably during 
the period studied, from 59% in 2007 to 97% in 2016. In 2015, almost all 
pregnant women were covered and in 2016 the differences between Italian 
and foreign women were practically eliminated (Figure 1). No differences 
in cover were observed in relation to age range and nationality. The 
mean CMV infection seroprevalence rate during pregnancy for the study 
period is 70.3% (95% CI 69.8, 70.7) and passes for all pregnant women 
considered together from 56% in 2007 to 70% in 2016 (p trend <0.001); 
the increase appears to be greater amongst foreign women than amongst 
Italian women and both groups appear to plateau from 2012 (Figure 
2). Pregnant women of Chinese nationality have higher seroprevalence 
values (96%). No differences were observed in seroprevalence according 
to age group and academic qualification. 

Amongst the seroconverted women there were: 1 stillbirth, 5 cases 
of induced abortion, of which 4 by the mother’s decision associated with 
seroconversion and 1 case of therapeutic abortion.

The urine test analysis showed that between 2007 and 2016, there 
were 76 cases of congenital neonatal infection, equal to 0.16% of all live 
births (0.18% in Italian women, 0.12% in foreign women). Sixty-six 
cases were associated with a primary infection of the mother, for a new-
born infection transmission rate of 40% and 10 cases were associated 
with a non-primary infection of the mother, for a new-born infection 
transmission rate of 5%. 

Conclusions
The availability of the collection of monitoring data regarding 

CMV infection during pregnancy using a data flow such as that of the 
BAC database makes it possible to perform assessments that are not 
so much “centre-based” as primarily “area-based”. Indeed, this study 
considered practically all the pregnancies followed at maternity units 
in the Province of Trent. This opportunity is guaranteed on a local 
level by the implementation since the early 2000s of a birth attendance 
certificate template including a far greater number of variables than on 
the “compulsory” Italian Ministry of Health template. The potential of 
this tool for all infections that can be monitored during pregnancy has 
already been discussed in a previous study by the same authors [12].

During the study period, the coverage of CMV screening during 
pregnancy grew to include virtually all pregnant women receiving care in 
the province of Trent, with a value that appears to be higher than previous 

Figure 1. Trend of the serological cytomegalovirus screening for all pregnant 
women assisted at birth points in the province of Trento. Total trend and 
Italians vs. foreigners. Period: 2007-2016

Figure 2. Trend of the seroprevalence of cytomegalovirus infection for all 
pregnant women assisted at birth points in the province of Trento. Total trend 
and Italians vs. foreigners. Period: 2007-2016

Over the period considered, 292 women seroconverted, equal to 
0.77% (95% CI 0.76-0.78) of the total number of pregnant women tested 
for CMV during pregnancy, without any differences between foreign 
women and Italian women. The seroconversion rate increased over time, 
but in a non-statistically significant manner (Figure 3). No differences 
were observed in the seroconversion rate in relation to the nationality, 
age group and academic qualifications of the pregnant woman. Primary 
infection accounts for 56% of cases of seroconversion and is more 
prevalent among Italian women (p<0.05) and younger pregnant women 
(p<0.01) (Figure 4). The hospital information system data confirmed 93% 
of the BAC data flow.

Figure 3. Trend of the seroconversion rate of cytomegalovirus infection for all 
pregnant women assisted at birthpoints in the province of Trento. Total trend 
and Italians vs. foreigners. Period: 2007-2016

Figure 4. Province of Trento.Type of seroconversion by citizenship and age 
class of mothers. Period: 2007-2016.
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Italian studies [10,11]. The extension of coverage over time regards all age 
groups and all nationalities. This could be associated with a widespread 
awareness of the utility of the test during pregnancy, despite the lack of 
evidence regarding efficacy. It should also be considered that between 
2014 and 2016, in the province of Trent, a public low-risk pregnancy 
care programme was introduced, based on midwife care, and that this 
programme also involved the possibility of prescribing CMV tests.

Seroprevalence amongst all pregnant women considered together 
rose from 56% in 2007 to 70% in 2016, values that put the Province of 
Trent within a national range of between 68%and 80% [10,11-13]. The 
increase in seroprevalence can most likely be attributed to the gradual 
increase in the province of foreign women of childbearing potential 
and with the extension of cover for the specific serological test during 
pregnancy. As expected, seroprevalence is higher and remains so amongst 
foreign women than Italian citizens, which is consistent with the findings 
of previous studies conducted in Italy [11,13]. Furthermore, it tends to 
increase to a greater extent amongst foreign women than amongst Italian 
women. The rise in the foreign population of childbearing potential and 
the increase in screening during pregnancy could explain the increase 
over time in the seroconversion rate, which nevertheless remains in line 
with previous Italian studies [10,11-13].

The proportion of non-primary infection is higher than reported in 
literature. This could be associated with the previously-reported actual 
seronegativity of positive CMV IgG diagnostic tests with low IgG values 
[14] and with the high seroprevalence.

It is estimated that every year, in Europe and in the USA, approximately 
0.6-1% of babies are born with congenital CMV infection[14-16]. 
The congenital neonatal CMV infection rate calculated on the basis of 
laboratory data is 0.16% of all live births. This value, which was observed 
in a population in which screening coverage is practically absolute, is 
lower than reported in previous Italian studies [6,10,11,13] and in line 
with studies on Northern European countries [6,17,18].As expected, the 
risk of the infection being passed from the mother to the baby is higher in 
cases of primary infection than in non-primary forms [19-21].
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