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Abstract

Purpose This is the first study to determine the cytome-

galovirus (CMV) seronegativity rate for women of child-

bearing age in Saxony-Anhalt and to determine the

prevalence of clinically relevant congenital CMV (cCMV)

infection in Central Germany, because there are no valid

data available.

Methods The retrospective study was undertaken between

January 2005 and December 2015. For the first time in

Germany, the following seven data sources were used to

analyze the prevalence of clinically relevant cCMV

infection and the rate of CMV seronegative women of

childbearing age: CMV Screening in maternity unit,

University Women’s Hospital, Social Paediatrics Centre

(SPC), Malformation Monitoring Centre (MMC), Newborn

Hearing Screening (NHS), Neonatal Intensive Care Unit

(NICU), and In-house Doctor Department. Key parameters

were anti-CMV IgG and IgM, CMV PCR of urine, and

clinically relevant symptoms caused by CMV.

Results Between 46 and 52% of women of childbearing

age were CMV seronegative. The prevalence of clinically

relevant cCMV infection was between 0.008 and 0.04%.

Conclusions The CMV seronegativity rate of women of

childbearing age was confirmed to be in the middle range

of estimated data from other sources in Germany. Data

from the NICU, SPC, NHS, and MMC show the prevalence

of clinically relevant cCMV infection. The risk of all

cCMV infections is underestimated. Thus, the true preva-

lence of clinically relevant and subclinical cCMV infec-

tions is[0.04%.

Keywords Cytomegalovirus � Seronegativity � Congenital
infection � Prevalence

Introduction

Congenital cytomegalovirus (cCMV) infection is the most

frequent congenital infection worldwide [1]. Moreover,

cCMV infection is the most common nongenetic cause of

sensorineural hearing loss (SNHL) in childhood [2]. It is

also associated with permanent neurological complications

such as vision loss, motor disabilities, or delayed neuro-

logical development [3]. The significance of cCMV

infection becomes clear when comparing its prevalence

with the prevalence of other congenital anomalies. More

Hannah Rütten and Anke Rissmann are contributed equally to this

work.

& Anke Rissmann

anke.rissmann@med.ovgu.de

1 Malformation Monitoring Centre Saxony-Anhalt, Medical

Faculty Otto-von-Guericke University Magdeburg, Leipziger

Strasse 44, 39120 Magdeburg, Germany

2 Social Paediatrics Centre, St. Elisabeth und St. Barbara

Hospital Halle, Halle, Germany

3 University Children’s Hospital Magdeburg, University

Hospital Magdeburg, Magdeburg, Germany

4 Department of Obstetrics and Gynaecology, University

Hospital Magdeburg, Magdeburg, Germany

5 Department of Microbiology, University Hospital

Magdeburg, Magdeburg, Germany

6 In-house Doctor Department, University Hospital

Magdeburg, Magdeburg, Germany

7 Social Paediatrics Centre Magdeburg, Magdeburg, Germany

8 Department of Clinical Chemistry, University Hospital

Magdeburg, Magdeburg, Germany

9 Institute for Biometrics and Medical Informatics, University

Magdeburg, Magdeburg, Germany

123

Arch Gynecol Obstet (2017) 296:231–240

DOI 10.1007/s00404-017-4435-4

http://orcid.org/0000-0002-9437-2790
http://crossmark.crossref.org/dialog/?doi=10.1007/s00404-017-4435-4&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s00404-017-4435-4&amp;domain=pdf


infants are affected by cCMV infection compared to Down

syndrome or fetal alcohol syndrome [4]. However, women

of childbearing age have a poor awareness of the risks of

cCMV infection [5]. It is lower than the awareness of less

common childhood illnesses or infectious diseases [3].

CMV seronegativity (anti-CMV IgM and IgG negative)

of pregnant women can be seen as a risk factor for cCMV

infection, because they have no CMV IgG antibodies

protecting against primary CMV infection. Thus, they are

at risk for primary CMV infection during pregnancy, which

carries the highest risk for the fetus. As of recent, there are

no valid data on the CMV seronegativity rate of women of

childbearing age in Germany. It is estimated to 40–60% as

in other developed countries [6–8]. It is important to verify

the estimated data for CMV seronegative women.

The virus transmission rate in primary CMV infection is

40–50% [9, 10]. After the intrauterine virus transmission, a

distinction needs to be drawn between a clinically relevant

cCMV infection with symptoms and a subclinical cCMV

infection without apparent clinical effects.

10–15% of the newborns will be symptomatic at birth

[11]. Those newborns with a clinically relevant cCMV

infection are suffering from microcephalus, intrauterine

growth retardation (IUGR), hepatosplenomegaly, jaundice,

petechia, or chorioretinitis [8, 12]. Impaired placental

capacity to provide oxygen and nutrients to the fetus due to

an indirect effect of intrauterine infection causes this wide

range of neurological manifestations [13].

In fact, the majority of the symptomatic infants develop

late complications such as progressive SNHL, vision

impairment or motor disabilities, and mental retardation

[14, 15]. Approximately 15–25% of congenital hearing loss

and hearing disorders by the age of 4 years are caused by

cCMV infection [16, 17]. Direct viral damage to the fetal

cochlear cells plays an important role in the pathogenesis

of SNHL [13].

If CMV IgG seroconversion is detected, the diagnostic

of primary infection is straightforward. However, as CMV

IgM may be persisting for months, due to a secondary

infection or a cross reaction, the presence of IgM alone

does not reflect a primary infection. Therefore, the diag-

nosis is based on the association of IgM with low avidity

IgG index and positive CMV DNA detection in maternal

blood [18, 19].

However, womenwith protective CMV IgG antibodies are

still at risk for reinfection or reactivation of a latent CMV

infection. If the mothers have a secondary CMV infection

during pregnancy, most newborns will be clinically unap-

parent [20]. 8–15% of those infants will develop sequelae—

most frequently manifested as SNHL—as well [8, 12, 21].

As the overall burden of the disease associated with

cCMV was estimated to cost approximately $1.9 billion/

year to the US health care system, this should be consid-

ered a public health problem and prevention is needed [22].

However, there is no effective vaccine for universal

immunization available [23, 24].

Maternal-fetal virus transmission may follow either

primary or recurrent maternal infection. Therefore, the

current focus in primary prevention is to avoid infection

during pregnancy. This could be realized by detailed

hygienic counseling on the common ways of infection

[18, 25, 26].

To prevent cCMV complications, maternal and neonatal

treatment are the currently used options.

In case of maternal infection, the focus in secondary

prevention is to avoid transmission.

Although the 2014 published double-blind randomized,

placebo-controlled phase 2 trial could not prove hyperim-

mune globulin treatment effectiveness to prevent congen-

ital infection, this could not close the chapter [24, 27, 28].

As this treatment option remains highly controversial,

hyperimmune globulins are used off-label in individual

cases in Germany because of the very encouraging results

of the non-randomized trial published before by Nigro

et al. [29, 30].

In cases of fetal infection proven by amniocentesis,

treatment may involve the application of anti-viral drugs.

Results of a non-randomized, open-label phase 2 study for

in utero treatment with valacyclovir show a positive effect

to improve the outcome [31].

While there are limited data regarding dose and safety

for the neonatal treatment, ganciclovir, valganciclovir,

foscarnet, and cidofovir have been the best studied anti-

viral drugs in infants. A systematic review concerning

postnatal anti-viral therapy for cCMV identified valganci-

clovir as the most reliable drug in immunocompetent

infants (using prolonged administration and having a low

rate of side effects) [32].

What should the infected pregnant woman be offered?

Literature review showed that the only option currently

validated for cCMV treatment remains postnatal treatment

(valganciclovir and ganciclovir) for severe symptomatic

newborns. Due to the irreversible nature of neonatal brain

and sensorineural damage, the treatment effect will be very

limited with modest improvement of hearing impairment

and neurodevelopmental delay. Nevertheless, this clearly

indicates that strategies of antenatal interventions need to

be explored further to avoid vertical transmission and

irreversible lesions [2, 24].

There are no controlled studies showing a benefit of

preventive therapy of asymptomatic CMV infected infants.

Only one paper is available from Lackner et al. who treated

12 neonates with ganciclovir for 21 days and 11 were

observed without therapy. Only in two untreated children,
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10 year follow-up showed SNHL, while all treated children

had no hearing impairment [33].

A routine systematic CMV screening for infected neo-

nates or for primary infection in pregnant women is not

implemented in Germany or any country to date. CMV

testing during pregnancy is part of the individual health

services (IGeL) in Germany and, therefore, has to be

requested by the patient and is at their own expense

[24, 26, 34]. In Israel, most obstetricians test women for

CMV during pregnancy due to fear of litigation, but no

screening program has been implemented. In Israel, the

prevalence of cCMV infection is about 0.7% [35, 36].

While the current literature focuses on proactive

approach to screen after birth, there are no valid cCMV

prevalence data for central Germany [37–39]. Therefore, it

is important to present this retrospective study using rou-

tine clinical data from multiple data sources to obtain data

on proportion of CMV seronegative woman in childbearing

age, CMV IgG seroconversion in pregnant woman, and

proportion of affected children due to cCMV.

Methods

For the first time in Germany, seven different data sources

were used to:

1. evaluate the CMV seronegativity rate of women of

childbearing age using serology data of healthcare

workers in the University Hospital and data of CMV

screening in the University Women’s Hospital

Magdeburg;

2. evaluate the prevalence of symptomatic cCMV infec-

tion in Saxony-Anhalt.

We manually and electronically evaluated routine clin-

ical hospital data from patients who were treated (including

outpatient department) from different time periods from

2005 to 2015 at the University Hospital. Data were

obtained from maternity and paediatric records, laboratory

data files, and hospital documentary program (Medico,

Medizinische Dokumentation, Cerner Deutschland). Fur-

thermore, we included data from Social Paediatrics Centres

(SPCs), Newborn Hearing Screening (NHS) program, and

the Malformation Monitoring Centre (MMC) of Saxony-

Anhalt. Data were transferred to a specifically prepared

form with Excel tables and processed in the statistical

software SPSS (Version Statistics 24, IBM). The descrip-

tion of baseline characteristics was done using n (%). The

prevalence was calculated overall, for each source, with a

95% confidence interval (CI). The study was approved by

the institutional ethics committee.

The following data sources were used (Table 1):

CMV seronegativity

To determine the CMV seronegativity rate, the following

two data sources were used:

(a) Information on CMV serology of female health care

workers obtained from the In-house Doctor Depart-

ment of the University Hospital Magdeburg. Between

01/01/2009 and 31/12/2014, there was an average of

2998 female health care workers at the University

Hospital Magdeburg. About 2% of these employees

got pregnant each year (average 57 women per year).

Thus, a total of 388 women were tested for CMV. All

included women were between 18 and 49 years old.

A CMV serology was defined as ‘‘CMV seronega-

tive’’ if no anti-CMV IgG and IgM was proven.

There are no follow-up data on those pregnancies. At

the In-house Department, this serological screening was

done to distinguish between high risk and low risk for

cCMV and subsequently about the working permit during

pregnancy.

(b) CMV serology testing was obtained from the

maternity unit of the University Women’s Hospital

Magdeburg. The Women’s Hospital introduced a

routine CMV screening for all hospitalized pregnant

women up to the 34th week of gestational age

regardless of the reason for hospitalization in 2014.

Selection criteria were a pregnancy up to the 34th

week of gestational age and a hospitalization in this

period at the University Women’s Hospital. 456

pregnant women were hospitalized and screened for

CMV IgM and IgG between 01/01/2014 and 31/12/

2015. The pregnant women were between 15 and

44 years old. For methods and case definition, see

Tables 2 and 3. This routine screening for women up

to the 34th week of gestational age was done based

on the AWMF guideline [18]. This will have impact

on the processing of human milk (breastfeeding) in

case of preterm or low birth weight infants.

Prevalence of clinically relevant cCMV infection

The following six different data sources were used to

determine the prevalence of clinically relevant cCMV

infection:

(c) 810 CMV serologies and/or PCR of urine results of

newborns admitted to NICU of the University

Hospital Magdeburg born between 1/01/2007 and

31/12/2014 (in total 1869 admitted newborns) were

analyzed. The catchment area for this NICU was
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Northern Saxony-Anhalt with 68,973 live births in

this period. A CMV testing was arranged in case of

cCMV-like symptoms such as preterm delivery, low

birth weight, anemia, jaundice, microcephalus,

seizures, or intracerebral abnormalities in ultrasound

examination. A clinically relevant cCMV infection

in this data set is defined with postnatal symptoms

(as described before) due to cCMV infection in need

of therapy. Inclusion criteria were a positive CMV

testing within 12 weeks after birth and the treatment

in the NICU in this period. For serological methods

and case definition, see Tables 2 and 3.

(d) 33,365 infants ([99% of all live births see, Table 1)

born between 1/01/2011 and 31/12/2012 in Saxony-

Anhalt were tested in the NHS program. Consecu-

tively, the data of children having hearing impair-

ment at the age of three years of this birth cohort

were included. Hearing impairment was defined as

bilateral or unilateral hearing loss of 35 decibel or

more. These data were provided from the NHS

Table 1 Overview data sources

Data sources Tested for Periodk Total

population

Tested

population

Data

result

Calculated

result (%)

a In-house Doctor Department CMV seronegativity 01.01.2009–31.12.2014 2998a 388 202b 52.1

b CMV Screening maternity

unit

CMV seronegativity 01.01.2014–30.06.2015 456c 456 211b 46.3

c NICU CMV IgM and IgG, CMV PCR

urine

01.01.2007–31.12.2014 68,973d 810 16e 0.023

d NHS SNHL 01.01.2011–31.12.2012 33,725d 33,365f 15g 0.04

e SPC Halle and Magdeburg Severe cCMV 01.01.2010–31.12.2014 84,886d – 8e 0.009

f MMC Saxony-Anhalt Severe cCMV 01.01.2005–31.12.2014 172,544d – 14e 0.008

g CMV Screening maternity

unit

CMV seroconversion and

reactivation

01.01.2014–31.12.2015 456c 456 20i 4.4j

h University Women’s

Hospital

CMV seroconversion 01.01.2006–31.12.2014 8650h 502 39i 7.8j

NICU neonatal intensive care unit, NHS newborn hearing screening program, SPC Social Paediatrics Centre, MMC malformation monitoring

centre, cCMV congenital CMV infection, SNHL sensorineural hearing loss
a Female health care workers per year
b Seronegative cases
c Hospitalized pregnant women (\34th week of gestational age)
d Births in Saxony-Anhalt, 1869 admitted newborns NICU
e cCMV cases
f 99% of all newborns were tested
g Infants with SNHL and infectious history
h Hospitalized pregnant women
i CMV infections
j Of all tested women
k Different time periods depending on the availability of the data

Table 2 Reference range for CMV serology and PCR

Department of Clinical Chemistry ECLIA Nonreactive IgM\ 0.7 COI IgG\ 0.5 U/ml

Indefinite IgM C 0.7–\1.0 COI IgG C 0.5–\1.0 U/ml

Reactive IgM C 1.0 COI IgG C 1.0 U/ml

Department of Microbiology ELISA Nonreactive IgM\ 0.9 COI IgG\ 0.9 COI

Indefinite IgM C 0.9 COI–\1.1 COI IgG C 0.9 COI–\1.1 COI

Reactive IgM C 1.1 COI IgG C 1.1 COI

PCR (urine, amniotic fluid) LOQ C159 IU/ml

ECLIA electro-chemiluminescence immunoassay, ELISA enzyme-linked immunosorbent assay, PCR polymerase chain reaction, COI cut-off

index, LOQ limit of quantitation
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Program Saxony-Anhalt. The differentiation

between SNHL and other hearing disorders was

done at the Paediatric Audiology Centres. The

information was obtained from the medical history

taken by the staff at the Paediatric Audiology

Centres and from the NHS program using informa-

tion given by the maternity record book or child

health book. Inclusion criteria were a prenatal or

postnatal (first 12 weeks after birth) history of

cCMV infection. However, not all infants with

SNHL were tested for cCMV after noticeable

findings in the NHS. There are no follow-up data

included.

(e) Data from the SPC in Halle and Magdeburg (there

are the only SPCs in Saxony-Anhalt) of 84,886

infants born between 1/01/2010 and 31/12/2014 in

Saxony-Anhalt were analyzed. The two SPCs offer

care to all infants with developmental disabilities or

developmental delay in Saxony-Anhalt. Inclusion

criteria were as follows: born in Saxony-Anhalt in

the study period, neurodevelopmental disabilities

due to cCMV infection (proven prenatal or within

12 weeks after birth). For case overview, see

Table 4.

(f) Data from the MMC (population-based birth defect

registry program) Saxony-Anhalt were obtained for

the birth cohort born between 1/01/2005 and 31/12/

2014 (total number of 172,544 live born). Inclusion

criteria were as follows: mother is residence in

Saxony-Anhalt and pregnancy in the study period,

all pregnancies affected by birth defects and a

diagnosed cCMV infection (prenatal or postnatal).

Diagnosis was made by the physician. For case

overview, see Table 4. Cases registered via SPC

overlap the cases registered via MMC. MMC data do

include all pregnancy outcomes (including termina-

tion of pregnancy after prenatal diagnosis and

spontaneous abortion).

(g) The data of the routine CMV screening in the

University Women’s Hospital (see above group b)

were analyzed again. 456 CMV serum results of

pregnant women (\34th week of pregnancy) from

the maternity unit between 1/01/2014 and 31/12/

2015 were analyzed for seroconversion. For methods

and case definition, see Tables 2 and 3. No preg-

nancy outcome data were available.

(h) 502 CMV serology results of hospitalized pregnant

women (at any week of gestation) between 1/01/

2006 and 31/12/2014 tested for CMV IgM and IgG

were included. In this period, 8650 pregnant women

were treated at the University Women’s Hospital

Magdeburg. These women were tested for CMV in

case of clinical symptoms, IUGR, or prenatal

abnormal ultrasound findings. For methods and case

definition, see Tables 2 and 3.

Results

CMV seronegativity

(a) Of 388 pregnant women tested for anti-CMV IgM

and IgG at the In-house Doctor Department, 202

(52.1%; 95% CI 47.09–57.03) women were CMV

seronegative.

(b) Of 456 pregnant women (\34th week of pregnancy)

screened at the University Women’s Hospital, 211

(46.3%; 95% CI 41.7–50.85) were CMV

seronegative.

In those pregnant women of childbearing age tested, the

CMV seronegativity rate was 46–52%.

Prevalence of cCMV infection

For details, see Fig. 1.

Table 3 Definition of CMV cases

CMV

seronegative

CMV primary infection Proven cCMV Potential cCMV

Department of

Clinical

Chemistry

IgM\ 0.7

IgG\ 0.5

IgG seroconversion

IgG C 1.0 and IgM C 0.7 (in case of no IgG

avidity test and no pre-pregnancy CMV

status)

– –

Department of

Microbiology

– IgG seroconversion

IgG[ 231 and IgM[ 42

IgG[ 231 and

IgM[ 42 (14 day

postnatal)

Positive urine PCR

Anti-CMV IgM and/or positive

urine PCR in the first 12 week

postnatal

CMV cytomegalovirus, PCR polymerase chain reaction
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(c) 810 infants in the NICU were tested for cCMV. 13

(1.6%) infants had a positive urine and/or serum in

the first 14 day postnatal. Three more children had

positive urine and/or serum in the first 12 week

postnatal. To summarize, 16 (2.0%) out of 810 tested

children had a seropositive cCMV infection. Refer-

ring to all 1869 newborns admitted to NICU in this

period, there was a prevalence of clinically relevant

cCMV infection of 0.86% (95% CI 0.44–1.27) (8.6

per 1000 births) in this cohort. Referring to all births

in Northern Saxony-Anhalt in this period, the

prevalence of clinically relevant cCMV infection in

need of therapy was 0.023% (95% CI 0.01–0.03)

(0.23 per 1000 births).

(d) 33,365 newborns of the birth cohort 2011 and 2012

in Saxony-Anhalt were tested in the NHS. In this

period, there were in total 33,725 births in Saxony-

Anhalt. 122 cases of relevant hearing loss were

reported in the follow-up at the age of three years. 37

(30.3%) of those children had an SNHL, only 15

(12.3%) of them had a history of cCMV infection.

Thus, the prevalence of SNHL with a positive

history of cCMV infection was 0.04% (95% CI

0.02–0.07) (0.4 per 1000 births) of all births.

(e) In the Halle and Magdeburg SPC, eight infants with

clinically relevant cCMV infection symptoms had

been registered in the study period. These infants

suffered from severe neurodevelopmental impair-

ment and had an impaired motor and/or cognitive

development. In total 84,886 children were live born

between 2010 and 2014 in Saxony-Anhalt. There-

fore, the prevalence of clinically relevant cCMV

infection was calculated as 0.009% (95% CI

0.003–0.02) (0.09 per 1000 births).

(f) Between 2005 and 2014, 14 infants with clinically

relevant cCMV infection were registered in the

MMC Saxony-Anhalt. As a result, the prevalence of

severe clinically relevant cCMV infection in cases

with birth defects was 0.008% (95% CI 0.004–0.01)

(0.08 per 1000 births). All eight registered cases of

cCMV from the SPCs were also registered in the

MMC. In addition, six cCMV cases were registered

in the MMC during the study period. These cases

were notably more severe cases, resulting to stillbirth

or miscarriage. For more details, see Table 4.

(g) In the CMV screening group of the maternity unit at

the University Women’s Hospital, 456 pregnant

women up to the 34th week of gestational age were

tested between 2014 and 2015. 13 serological results

were IgG and IgM positive. Seven out of those 456

serologies were IgG positive and indefinite for IgM.

In six out of those seven cases of indefinite serology,

no follow-up serologies were available. One control

examination followed; IgM was again indefinite. An

amniocentesis was carried out in one case and

showed a positive CMV PCR. In total, there were 20

(4.4%; 95% CI 2.51–6.27) cases at risk for a primary

CMV infection (showing seroconversion). Primary

CMV infection during pregnancy results in the

highest risk for the fetus. Referring to a virus

transmission rate of 50% (known from the literature

Table 4 Details of registered cCMV cases in the MMC

N #, $ CNS

malformation

Hydrops

fetalis

Congenital hearing

disorder

SGA/low birth

weight

Premature

birth

Hepatomegaly

N % N % N % N % N % N %

Live births 9 #: 5

$: 4

2 22 0 0 2 22 7 78 5 56 1 11

Stillbirth/miscarriage 5 #: 2

$: 3

3 60 3 60 –* –* 4 80 –* –* 1 20

CNS central nervous system, SGA small for gestational age, Asterisk not applicable

Fig. 1 Created by Microsoft Excel: prevalence of clinically relevant

cCMV infection (%). Prevalence of cCMV (%) (Asterisk total

population, cCMV congenital CMV, NICU neonatal intensive care

unit, NHS newborn hearing screening program, SPC Social Paedi-

atrics Centre, MMC Malformation Monitoring Centre
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[11, 40]), 10 (2.2%) newborns (22 per 1000 live

births) with cCMV infection were expected.

(h) Out of the 502 CMV serologies between 2006 and

2014, 39 (7.8%) cases of CMV infection were

recorded (seroconversion and recurrent). In one case,

pregnancy resulted in spontaneous abortion in the

20th week of gestational age. The differentiation

between a primary and a recurrent CMV infection in

this case was not possible. One case was a primary

CMV infection in the 25th week of gestational age.

The IgG avidity was low and we had a positive CMV

PCR in the amniotic fluid. The differentiation

between a primary and a recurrent CMV infection

was not possible in the majority of 37 cases. There

was a positive anti-CMV IgG in every case. The IgM

was positive in 16 cases. 21 serologies showed an

indefinite IgM. The recommended control examina-

tion was done in 12 cases. IgG avidity was analyzed

in two cases. The IgG avidity was high in both cases.

That meant that a primary infection was[4 months

ago. However, those serologies were tested shortly

before delivery (C24th week of gestation). Thus, a

risk for primary CMV infection in the first or second

trimester was high. Such as in the CMV screening,

we assumed that, if all those cases were a primary

CMV infection (highest risk for the fetus), there

were 39 (7.8%; 95% CI 5.43–10.11) cases of CMV

infection out of 502 tested pregnant women. In case

of primary infection, referred to virus transmission

rate of 50% (obtained from the literature [11, 40]),

we expect a maximum of 20 children with cCMV

infection in this period. We calculated a maximum

prevalence of cCMV infection of 0.23% (2.3 per

1000 live births) out of all 8650 hospitalized

pregnant women at the University Women’s Hospi-

tal in this period.

Discussion

Since CMV is the most frequent congenital infection

worldwide, it is important to obtain epidemiological data of

the cCMV infection as precisely as possible. This is the

first retrospective study in Germany using seven different

data sources to determine the prevalence of severe symp-

tomatic cCMV infection and the rate of CMV seronegative

women of childbearing age. Most of the cCMV infections

are asymptomatic at birth. However, those infants can

develop sequelae. It is necessary to know the amount of

cCMV infections. There are no recent valid data for Ger-

many. We analyzed different data sets of medical sectors

where cCMV infected children can become clinically

apparent. The postnatal diagnosis of cCMV infection

depends on the treating physician. This is the limitation of

the data sources. More precise data can only be collected in

a prospective study.

The rates of 46–52% CMV seronegative women were

comparable with estimated data for Germany (40–60%)

mentioned elsewhere [6–8]. Comparable to our data,

another study from Germany from 2015 could show that

more than 50% of women of childbearing age have no anti-

CMV IgG [41]. Thus, approximately half of all women of

childbearing age had no anti-CMV IgG protecting against

the primary CMV infection during pregnancy. The other

half of the women of childbearing age had protective CMV

IgG antibodies. They are still at risk for a secondary CMV

infection during pregnancy. CCMV infection follows either

maternal primary or secondary infections. It was previously

assumed that primary infection has the highest risk for the

fetus for severe sequelae [42]. However, studies of high-

seroprevalence regions showed that secondary CMV

infection during pregnancy is the main source of cCMV

infection in those populations [43, 44]. Thus, reinfection

with a new strain of CMV is a risk for almost half of all

women with (for primary CMV infection) ‘‘protective’’

CMV IgG in the low-seroprevalence region of Germany.

The data of the NICU (group c) showed an overesti-

mated proportion of cCMV infection because of the ‘‘high-

risk cohort’’ of infants admitted to an NICU. We assume an

accumulation of sick infants and preterm infants on NICU.

Therefore, we defined ‘‘high-risk cohort’’ to emphasize the

difference compared to an ‘‘average-risk cohort’’ from

crude population. Thus, the prevalence of all cCMV

infections (asymptomatic at birth, mild symptomatic,

abortion, term infants, etc.) should have been calculated

with the whole birth cohort of 68,973 infants in Northern

Saxony-Anhalt, because it is the only level 1 perinatal

centre in Northern Saxony-Anhalt. We stated that all pre-

term infants with severe symptoms of cCMV infection

were treated in the NICU. The calculated prevalence of

clinically relevant cCMV infection is 0.023%; reflecting a

lower limit (only the severe symptomatic infants due to

cCMV). Referred to all births in Germany (average of

685,433 per year between 1st January 2005 and 31th

December 2015 [45]), we should, therefore, expect at least

160 newborns suffering from clinically relevant cCMV

infection in need of neonatal intensive care each year.

The data of the SPC and the MMC Saxony-Anhalt

showed the prevalence of clinically relevant cCMV infec-

tion with severe structural neuronal abnormalities. This

was also a prevalence reflecting a lower limit, because a

proven CMV infection resulting in a structural damage of

the brain or severe neurodevelopmental disabilities was

inclusion criteria for being registered in the MMC and the

SPC. The implementation of a CMV testing depends on the
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treating physician, because there is no routine CMV

screening in Germany. Some of the clinically relevant

cCMV infections show only unspecific symptoms or no

symptoms at all at infancy. In some cases, symptoms will

be developed in the first years of life and a cCMV infection

cannot be proven several months after birth (Guthrie card

has to be destroyed after 3 month due to German law).

Thus, we stated that those cCMV cases were not detected

and the crude prevalence of clinically relevant cCMV

infection may be higher than 0.009–0.008%. This is com-

parable to a study from Australia on cCMV infection

among infants with cerebral palsy. Newborn screening

cards of infants with cerebral palsy were retrospectively

analyzed for CMV DNA. Many of cCMV cases were

detected in which no treating physician arranged a post-

natal test of CMV DNA [46].

Furthermore, the data of the NHS showed the prevalence

of clinically relevant cCMV infection. A meta-analysis had

shown that 0.05% of all newborns suffer from SNHL

caused by CMV [47]. This is similar to the calculated

prevalence of 0.04% in our samples. However, only the

infants with SNHL having a medical history of cCMV

infection could be included in this 0.04%. The crude

prevalence of clinically relevant cCMV infection leading to

SNHL could be higher when screening all infants with

SNHL detected in NHS program. Nevertheless, we are

expecting more than 270 children to suffer from SNHL

caused by cCMV in Germany each year based on our data.

This becomes more obvious when comparing our data

with a study from Kimberlin et al. from 2015 [2]. The

group stated that 24% of hearing loss at the age of 4 years

was caused by cCMV. In our study, only 12.3% were

caused by cCMV. As there is no routine cCMV screening

in Germany for all newborns, there is no screening for

cCMV in the NHS program either. We assume that there

are SNHL cases with an unknown medical history of

cCMV infection. This fact may explain the discrepancy

between the data. There could be more precise data of

SNHL caused by cCMV infection when testing neonatal

Guthrie cards after failing in NHS. A study in Belgium

tested this procedure and they could show that 7.3% of

SNHL was caused by cCMV infection [48]. This is less

than we could prove and much less than we were expecting

for all cCMV cases. It is possible that there are more cases

of cCMV infection causing SHNL in Germany than in

Belgium. However, it is also possible that we had some

false positive cases. As shown in the data of Boudewyns

et al. and in the light of our results and other available

evidence, proportion on SNHL due to cCMV remains

controversial [48].

We assume that the CMV screening group of the

maternity unit showed an overestimated prevalence of

cCMV infection. The CMV cases were the total amount of

primary and secondary CMV infection. The virus trans-

mission rate in a recurrent CMV infection is significantly

lower than in primary infection [10, 49]. Thus, the preva-

lence of cCMV infection is \2.2%. Furthermore, in our

CMV screening data (during pregnancy), it was obvious

that some CMV retesting was not undertaken for various

reasons (prompt discharge from the hospital, external

delivery, etc.). This resulted in a missed opportunity to

follow the advised steps of the AWMF guideline in the

early pregnancy (for example, hygienic counseling or

prenatal diagnosis in amniotic fluid) [18].

Authors emphasize that the risk of cCMV infection

might have been underestimated during clinical daily

practice and the 2014 guidelines were not followed there.

This retrospective study cannot prove the importance to

detect seroconversion, but this might change in case of an

effective treatment to reduce the burden of disease due to

cCMV infection also in asymptomatic infants to stop

sequelae (SNHL) [36].

Approximately 94% of all pregnant women at the

University Women’s Hospital were not tested for CMV

infection. It is impossible to detect all CMV infections

when the testing is based on clinical or ultrasound findings,

because not all infected women have symptoms and not all

infected children have prenatal ultrasound findings

[10, 50]. Thus, CMV infection during pregnancy is

underdiagnosed in the daily clinical practice and the cal-

culated prevalence of 0.23% (group h) is only the lower

limit.

The data of all samples showed that the crude preva-

lence of clinically relevant and subclinical cCMV infection

was higher than 0.04% and lower than 2.2%. Goderis et al.

showed in a meta-analysis of 37 studies that the prevalence

of all cCMV infections is 0.58% [47]. It is supposed that

the prevalence in Germany is 0.2–0.5% [12, 51]. Due to

our data and after literature review, we suppose that cCMV

infection is an underestimated risk [15, 52, 53].

Strengths and limitations

It is important to present this data collection on perinatal

CMV, even though there are no pregnancy follow-up data

provided for the data sets. Due to using data from different

sources, we are able to calculate prevalence reflecting the

upper limit or prevalence for the more severe affected

infants from NICU, SPC, and MMC or prevalence

reflecting the lower limit cases from the NHS program

(SNHL).

To calculate the prevalence on symptomatic infants, a

prospective study will be needed. Furthermore, to take into

account the sequelae due to cCMV, a kind of screening

(maternal, neonatal) will be needed to be able to calculate

the crude prevalence.
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Conclusions

There are three key points of this retrospective study:

The first one is that the prevalence of clinically relevant

cCMV infection is underestimated. We assume that

cCMV is underdiagnosed in daily clinical practice.

Precise results for prevalence of clinically relevant and

subclinical cCMV infection are only determinable with a

prospective study.

The second key point is that a CMV screening is

necessary to detect asymptomatic infants who are also at

risk of long-time sequelae due to cCMV infections.

However, there is only a proven benefit of postnatal

therapy for symptomatic infants to date. The benefit for

asymptomatic children could not be proven to date [54].

The third key point is that according to the guidelines for

diagnosis, women should be made aware of cCMV

infection risk (seronegativity). They will benefit from

hygienic counseling for primary prevention of cCMV

[25].
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