Wydawnictwo Panstwowej
Uczelni Zawodowej we Wioctawku
ul. Mechanikéw 3, pok. 20

87-800 Wioctawek

The Journal of Neurological and Neurosurgical Nursing

Pielegniarstwo Neurologiczne i Neurochirurgiczne lSSN 2299-0321 ISSN 2084-8021
https://apcz.umk.pl/PNIN
DOI: 10.15225/PNN.2022.11.2.6 JNNN 2022;11(2):83-94 Review

Screening among Pregnant Women for Cytomegalovirus
(CMV) Infection — Recommendations in Poland
and Selected Countries Worldwide (a Preliminary Study
to Investigate the Incidence of Neurological Complications
in CMV — Infected Children)

Badanie przesiewowe wsrdd kobiet w ciazy w kierunku
zakazenia wirusem cytomegalii (CMV) — zalecenia w Polsce
i w wybranych krajach swiata (opracowanie wstepne do badania
wystepowania powiktan neurologicznych u dzieci zakazonych CMV)

Adrianna Frydrysiak-Brzozowska', Maciej Stodki'?, Mariola Gtowacka'?

© The Masovian State University in Ptock, Faculty of Health Science, Poland
® Polish Mother’s Memorial Hospital Research Institute in £6dz, Department of Prenatal Cardiology, Poland

©® Nicolaus Copernicus University, Ludwik Rydygier Collegium Medicum in Bydgoszcz,
Laboratory of Clinical Skills and Medical Simulation, Poland

Abstract

Cytomegalovirus (CMV) is the most common cause of congenital infections worldwide, yet it remains an
underestimated public health problem. There are no international standards for the prevention of vertical transmission
of the infection, and the management of pregnant women as well as fetuses with symptoms of infection. The analysis
was conducted between December and February 2022. The detailed criteria of inclusion in the analysis included:
a separate study group, consisting only of pregnant women regardless of their stage, and statistical analysis of obtained
data with particular emphasis on the result of antibodies against CMV antigens in IgG and IgM class. The introduction
of universal screening is still controversial. In most countries, routine determination of IgG and IgM antibodies to
CMYV antigens is not recommended among pregnant women, but these tests are often offered to them independently
of nationally approved screening programmes. (JNNN 2022;11(2):83-94)
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Streszczenie

Wirus cytomegalii (CMV) jest najczgstsza przyczyng zakazeri wrodzonych na $wiecie, a mimo to wciaz pozostaje
niedocenionym problemem zdrowia publicznego. Brak jest miedzynarodowych standardéw zapobiegania wertykalnej
transmisji zakazenia, postgpowania w stosunku do kobiet cigzarnych, jak i plodu z objawami infekcji. Analize
przeprowadzono od grudnia do lutego 2022 r. Szczegdtowe kryteria wlaczenia do analizy obejmowaly: wyodrebniona
grupe badawcza, sktadajaca si¢ tylko i wylacznie z kobiet w ciazy niezaleznie od jej etapu, analizg statystyczna
uzyskanych danych ze szczegdlnym uwzglednieniem wyniku przeciwciat przeciwko antygenom wirusa CMV w klasie
IgG oraz IgM. Wprowadzenie powszechnych badani przesiewowych weiaz jest kwestia sporna. W wickszosci krajéw
nie zaleca si¢ wérdd kobiet w cigzy rutynowego oznaczania przeciwcial przeciwko antygenom wirusa CMV w klasie
IgG oraz IgM, jednak badania te sg im czgsto proponowane niezaleznie od programéw skriningowych zatwierdzonych
na szczeblu krajowym. (PNN 2022;11(2):83-94)

Stowa kluczowe: CMYV, cytomegalia, kobieta w ciazy, badania przesiewowe
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Introduction

Cytomegalovirus (CMYV) is the most common cause
of congenital infections worldwide, yet it remains an
underestimated public health problem. There are no
international standards for the prevention of vertical
transmission of the infection, and the management of
pregnant women as well as fetuses with symptoms of
infection [1]. Congenital infection of the newborn with
CMYV (cCMV) may result from:

— primary infection among mothers with negative

IgG class antibodies to CMV antigens,

— secondary infection among mothers with a positive
result of antibodies against CMV antigens in IgG
class as a result of virus reactivation or reinfection
with another CMV strain [2,3].

In both cases, the fetus is infected via the transplacental
bloodstream [3]. Primary infection of the pregnant woman
carries the greatest risk of severe complications for the
fetus [3,4]. Fetal infection in the first or second trimester
can cause severe central nervous system (CNS) damage,
even leading to a miscarriage or intrauterine fetal death
[5,6]. Fetal infection in the second or third trimester
usually results in organ-specific symptoms, i.e. hepatitis,
myocarditis, chorioretinitis, interstitial pneumonia,
seizures, bone marrow involvement, and hearing loss.
Fetal infection in the third trimester generally does not
cause symptoms immediately after birth [5].

Congenital CMV infections can be divided into
symptomatic or asymptomatic. Infected infants with
moderate to severe symptoms include those who have
at least some symptoms or central nervous system
involvement. Mild infection describes infants who have
mild and transient isolated symptoms of one or two.
Infants who have no obvious clinical signs other than
hearing loss are classified as asymptomatic with isolated
sensorineural hearing loss (SNHL). Infants who have
normal hearing and no other abnormalities are classified
as asymptomatic [5,7].

In the group of newborns with asymptomatic
infection, 13.5% develop late, dangerous sequelae
that most often involve the CNS, including the auditory
and visual organs. Diagnoses include optic atrophy,
retinochorioiditis, scarring of the macula and peripheral
retina, and uveitis. The link between infection and hearing
loss has only been described for about 40 years. A clear
cause has still not been found. It has been assumed that
the most likely cause of progressive hearing loss is a
chronic inflammatory process that damages fetal tissues,
especially the fetal labyrinth. It is inferred that HCMV
enters the endolymphatic labyrinth through the vascular
striae. The different types of hearing loss are sensorineural,
conductive, central, and mixed. Damage may be unilateral
or bilateral, symmetrical or asymmetrical, variable or
stable, sudden or progressive. Hearing defects are of great
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importance for the child’s overall development. Bilateral
hearing loss results in poorer speech development, even
if the hearing loss is described as mild to moderate.
The sooner a hearing loss is identified, its actiology
determined, and appropriate treatment implemented,
the better the child’s chance of successful treatment and
often saves them from permanent, full or partial hearing
loss. A list of benefits of CMV screening for hearing has
been developed. These include the ability to accurately
assess the etiology of hearing loss, targeted treatment of
children with hearing loss, appropriate counselling and
support for parents, attention to possible neurological
and behavioural complications, and prognosis of whether
another child may be born with hearing loss [8].

The best method to confirm primary infection in
a pregnant woman is to determine seroconversion, i.e.
to detect CMV-specific antibodies in a previously
seronegative pregnant woman. The presence of IgM
class antibodies indicates primary infection, reactivation,
reinfection with another virus strain or a false-positive
test result. Antibodies of this class usually persist for 3 to
6 months, but sometimes even for more than 12 months
after infection. A complementary test is the determination
of the IgG antibody avidity, which allows differentiation
between primary and secondary infection. High acidity
is characteristic of an infection older than 3 months, a
low avidity of fewer than 3 months. A borderline IgG
avidity indicates an equivocal result [4]. Positive IgG
antibodies are indicative of past infection, but their
presence before or at the beginning of pregnancy does
not rule out fetal infection [5].

Research Methods

The analysis was conducted between December and
February 2022. Scientific publication databases were
searched electronically: “PubMed”, “Academica”,
“Scopus”, “Google Scholar”, “Europe PMC”, “Cochrane
Library”. The search terms were CMV, HHV-5, human
herpesvirus type 5, cytomegalovirus, CMV perinatal
standard, CMV screening, guidelines for pregnant
women, prenatal care, CMV IgM IgG antibodies, CMV
seroconversion, CMV seroprevalence. Each term was
searched in Polish, English, German, Italian, Spanish
and French. Citation references in the retrieved articles
were also analysed to find additional material. No
restrictions were applied due to the language of the
articles.

The detailed criteria of inclusion in the analysis
included: a separate study group, consisting only of
pregnant women regardless of their stage, and statistical
analysis of obtained data with particular emphasis on
the result of antibodies against CMV antigens in IgG
and IgM class.
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Screening for CMV Infection

“TORCH’ pathogens are directly associated with the
development of congenital disease in newborns and
include a variety of bacteria, viruses and parasites. It is
generally accepted that these include: Toxoplasma
gondii (toxoplasmosis), Others, Rubella virus (rubella),
Cytomegalovirus, and Herpes simplex virus. Hepatitis
B, syphilis, and human immunodeficiency virus (HIV),
among others, are assigned to the “others” category [9].

Poland

In the Republic of Poland, the regulation of the
Minister of Health of 16 August 2018 on the
organisational standard of perinatal care in terms of
preventive services and health promotion activities, as
well as diagnostic tests and medical consultations
performed on women during pregnancy does not
mention the recommendation of testing antibodies
against CMV antigens in IgG and IgM classes (Table 1)
[10].

The Polish Society of Gynecologists and Obstetricians
(PTGIP) has so far not issued its position on the above
[111.

Table 1. Screening tests for TORCH pathogens in Poland

— own elaboration

Recommended (+)

Type of screening test Not recommended ()

CMV -
HIV +
HCV +
VDRL +
TOXO +
RUBV +
HBsAg +

Siennicka J. et al. conducted a study from 2010
to 2011 in five polish voivodeships to assess CMV
seroprevalence in women of reproductive age. The
prevalence of IgG class antibodies in all women was
89.1%. Among women under 30 years of age — 74.3%,
between 30 and 34 years of age — 72.4%, between 35
and 39 years of age — 83.5%, between 40 and 44 years
of age — 87.7%, over 45 years of age — 94.4%. It was
then observed that seroprevalence in Poland is higher
than in other Western European countries (among white
women), which is 30.4% in Ireland, 45.6% in the
Netherlands, 45.9% in the UK, 47.5% in Germany,
51.5% in France, 57.4% in Spain, 70.7% in Finland,
72% in Sweden [12]. Furthermore, the prevalence of

IgG class antibodies was similar to 1979 estimates, where
the seroprevalence in women aged 15 to 39 years was —
83.3% [12,13]. Higher seroprevalence indicates a higher
risk of primary infection in seronegative women [12].

According to the list in the announcement of
the Minister of Health on 15 February 2021 on the
announcement of the consolidated text of the regulation
of the Minister of Health on guaranteed benefits in the
field of primary health care, guaranteed benefits do not
include antibodies against CMV antigens in IgG and
IgM classes [14]. For interested people, tests can be
performed commercially. CMV IgG and IgM prices
were compared in ten randomly selected laboratories in
Mazowieckie voivodeship. The average price of CMV
IgG was 40,69 PLN, while that of CMV IgM was 41,19
PLN (Table 2).

Table 2. Price list for CMV IgG and IgM tests — own
elaboration [15-28]

OI\rI((i).er City ~CMVIgG (PLN) CMV IgM (PLN)
1.  Warsaw 38,00 43,00
2. Gostynin 16,00 16,00
3. Ciechanéw 52,00 52,00
4.  Pruszkéw 53,39 53,39
5. Plock 22,50 22,50
6. Ostrofeka 65,00 65,00
7.  Warsaw 46,00 46,00
8. Pruszkéw 32,00 32,00
9. Zyrardéw 45,00 45,00

10.  Sochaczew 37,00 37,00

The Racibérz District in cooperation with the Dr
Jézef Rostek District Hospital in Racibérz has been
implementing programmes of free examinations for
pregnant women since 2008. The package includes,
among others, the determination of antibodies against
CMYV antigens in IgG and IgM classes in the first and
third trimesters of pregnancy. A referral issued by a
doctor specialising in obstetrics and gynaecology is
necessary to perform the test. The aim of the programmes
is not only to perform the tests without bearing costs
but also to make society aware of the CMV virus and
the risks associated with it. In the opinion of the President
of the Agency for Health Technology Assessment No.
165/2013 of 10 June 2013 on the draft programme
“For joyful motherhood”, it would even be appropriate
to consider extending the population covered by the
programme to include women planning pregnancy
[29,30].

85



Frydrysiak-Brzozowska et al./JNNN 2022;11(2):83-94

Table 3. Cytomegalovirus — residents of Racibérz district
— own analysis

o Study. group Negative result  Positive result
stze N % N %

2008 848 819  96.58 29 3.42
2009 706 672 95.19 34 4.80
2010 660 504 7636 156 23.64
2011 741 555 7490 186  25.10
2012 no data
2013* 339 247 72.86 92 27.14
2014 828 624 7536 204 24.64
2015 767 546 71.19 221  28.81
2016 no data

2017 913 no data

2018 850 621  73.06 229 26.94
2019 930 680 73.12 250 26.88
2020 622 454  73.00 168 27.00
Tortal 7291 5722 78.48 1569 21.52

*studies implemented since 1.10.2013 [29,30]; **excluding 2017

Since 2008, a total of 8204 women have been tested.
Excluding 2017, since the results are not known, 5722
women were negative, which is 78.48%, while 1569
women were positive, which is 21.52% (Table 3). The
results of the additional tests are not known.

United Kingdom

The Department of Health and Social Care (DHSC)
is a ministerial department of the UK Government. The
National Institute for Health and Care Excellence (NICE)
publishes national guidance to improve healthcare.
NICE is an executive, non-departmental public body
sponsored by the DHSC. In addition, the DHSC
supervises the work of the National Health Service
(NHS) [31,32].

The guidelines published by NICE in collaboration
with the Royal College of Obstetricians and Gynecologists
(RCOG) do not mention the recommendation to test
pregnant women for IgG and IgM antibodies to CMV
antigens [33]. However, there is currently a consultation on
CMYV seroprevalence determination in pregnant women,
with a meeting on this issue planned for March this year
[34].

“CMV Action” is a UK charity whose priorities
include supporting families affected by cCMV, educating
the public (including healthcare professionals), and
supporting the development of research into the diagnosis
and treatment of CMV. According to members,
seroprevalence determination should be available to
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all seronegative pregnant women. In addition, the
organisation has commissioned an estimate of the
economic costs of cCCMV [34]. Retzler J. et al. state that
the total cost associated with cCMV in 2016 in the UK
was £732 million (estimated to be between £495 and
£942 million). Roughly 40% of the cost was borne
directly by the public sector, while the remaining 60%
was indirect. According to the authors, it is likely that
the study underestimates the true cost, due to a lack of
accurate data and a resulting cost estimate that could
not be accounted for [35].

Public Health England (PHE) in collaboration
with the NHS has issued the 2019 UK Standards
for Microbiology Investigations Investigation of
cytomegalovirus infection. According to the above, CMV
infection in a pregnant woman should be suspected if
symptoms such as fever, myalgia of unknown aetiology,
or hepatitis appear [36].

The British Paediatric Surveillance Unit (BPSU)
maintained a cCCMV register in the British Isles from
February 2001 to February 2003 (inclusive). 93 cases
were recorded, of which 81 were singleton pregnancies,
and 5 were twins (both first and second infants infected).
The two remaining infants infected had an uninfected
twin. The twins were born between 28 and 35 weeks
gestation. The gestation duration of the mothers of the
above 81 infants was 36 weeks and the average birth
weight was 2330 grams. Seven infants were confirmed
to have died, one at birth, four in the first month, one
in the sixth week and one in the eighth month [37].

Australia

The Australian Paediatric Surveillance Unit (APSU)
is the surveillance authority for rare childhood diseases.
Since 1999, it has conducted surveillance for cCCMV in
infants up to 12 months of age. A total of 399 confirmed
cases have been reported over 22 years (Table 4) [38,39].

The number of doctors reporting cCMV in 2020
was 22, while in 2019 it was 14 [38].

In 2019, The Royal Australian and New Zealand
College of Obstetricians and Gynaecologists (RANZCOG)
published guidelines on the prevention of CMV infection
in women during pregnancy to reduce mother-to-child
transmission, and fetal infection and subsequent clinical
consequences.

They recommend that all pregnant women (and
those planning to become pregnant) should be provided
with information on CMV prophylaxis by medical staff
as part of their routine care. Hygiene practices should
be recommended to all women regardless of their CMV
serological status. They included specific hygiene measures
in their recommendations.



Frydrysiak-Brzozowska et al./JNNN 2022;11(2):83-94

Table 4. cCCMV registry in Australia — last ten years — own

analysis
Year Numbezco:lfvg)/nﬁrmed Estimated prevalence
2020 37 12,10 per 100 000 births
2019 15 5,28 per 100 000 births
2018 24 -
2017 17 5,62 per 100 000 births
2016 13 4,26 per 100 000 births
2015 18 5,93 per 100 000 births
2014 26 8,44 per 100 000 births
2013 16 5,17 per 100 000 births
2012 16 5,30 per 100 000 births
2011 24 8,1 per 100 000 births
2010 31 10,5 per 100 000 births

Universal routine CMV screening is not
recommended; however, for women at high risk of
infection, CMV IgG antibody determination may be
considered before pregnancy or early pregnancy. In
addition, women with suspected CMV infection in
pregnancy should have serological tests for IgG and IgM
antibodies and IgG avidity if CMV IgG and IgM are
positive [40].

Germany

The Federal Joint Committee (Gemeinsame
Bundesausschuss, G-BA) is the most important decision-
making body in the German health care system. In
1986 (and subsequent amendments), they published
guidelines entitled “Mutterschafts-Richtlinien”
(“Maternity Guidelines”) for medical care during
pregnancy and after childbirth. The determination of
antibodies to CMV antigens in IgG and IgM classes is
not recommended among pregnant women [41].

The G-BA has established an independent institute
called Institut fiir Qualitit und Wirtschaftlichkeit im
Gesundheitswesen (Institute for Quality and Efficiency
in Healthcare (IQWiG)) to look at the quality and
efficiency of the healthcare system [41]. Research is
currently ongoing in the project entitled “Cytomegalievirus
(CMV): Kénnen durch einen CMV-Test bei Schwangeren
Folgeschiden fiir das Ungeborene oder den frithgeborenen
Sdugling verhindert werden?”. They seck to answer the
question of whether screening and subsequent treatment
could mitigate or prevent damage in newborns [42].

According to the Law on the Prevention and Control
of Infectious Diseases in Humans, cytomegalovirus
infection is not notifiable [43].

In the S2k guideline on laboratory diagnosis of viral
infections associated with pregnancy, the subsection on
cytomegalovirus by Prof. Klaus Hamprecht (registry
number AWMF 0093/00) recommends:

— determination of IgG antibodies to CMV antigens
in all pregnant women at the time of diagnosis
(additional IgM antibody determination should
be performed in women at increased risk of
infection due to exposure to CMV through
contact with children under 3 years of age);

— providing prophylactic advice to pregnant women
with negative IgG antibodies to CMV antigens;

— determination of CMYV serological status of
women planning to use assisted reproductive
technology before their initiation [44,45].

France

In 2002, the French Supreme Council for Public
Hygiene (French: Conseil supérieur d’hygiene Publique,
CSHPF) issued an opinion on recommendations for
the prevention of CMV infection in pregnant women.
They considered it a priority to focus on the main risk
factors. Pregnant women with family or professional
contact with children under 3 years of age should limit
contact with their excretions and secretions. To do so,
they recommended:

— not to take the child’s dummy or spoon into their

mouth, and not to finish a meal after them,

— not to share cosmetics with the baby,

— limit contact with the baby’s tears and/or saliva,

— scrupulously wash hands with soap and water
after each contact with the child’s urine [46].

The Supreme Council for Public Health (French: Haut
Conseil de la santé publique, HCSP) has established
four commissions, including the Commission for
Infectious and Emerging Diseases (French: Commission
spécialisée maladies infectieuses et maladies émergentes,
CSMIME). Further guidelines were published in
December 2018. The main points concern:

— spreading information on preventive measures in

all areas of life (hygiene measures),

— not to recommend routine CMV serology for
pregnant women and newborns,

— in case of an abnormal result of a hearing and
neonatal screening test, targeting of tests for CMV
infection [47].

The High Authority for Health (French: Haute autorité
de santé, HAS) is an independent public institution of
a scientific nature whose main objective is to strengthen
the quality and sustainability of the health system. It
initiates actions to ensure that citizens have continuous
and equitable access to medical care. Representatives of
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the organisation are concerned that serological testing
of pregnant women could lead to:

— increased maternal distress,

— increased number of amniocentesis resulting in
the risk of miscarriage,

— unjustified requests for abortion.

For the future, priority was set as:

— to develop guidelines for the management of
seroconversion diagnosed in a pregnant woman
(treatment) and for the diagnosis of fetal infection
(prognosis assessment),

— to conduct clinical trials to determine the
prevalence and factors suggesting long-term
problems and their consequences, the risk of
transmission and the consequences of secondary
infection, and the safety and efficacy of new
antiviral agent therapies [48].

Portugal

The Paediatric Surveillance Unit of the Portuguese
Paediatric Society (cf. Unidade de Vigilancia Pedidtrica
da Sociedade Portuguesa de Pediatria, UVP-SPP) is a
unit whose purpose is to carry out research on rare
diseases. It also maintains a national registry of cCCMV
cases. Data are reported voluntarily by paediatricians
through an electronic registration card. The inclusion
criterion includes cases confirmed in the first three weeks
of life. Surveillance includes completion of progress
questionnaires at 6, 12, 18 months of age and 2, 3, 4, 5,
6 years of age. Partial and final results are made available
to all paediatricians and are also presented at the national
and international levels [49,50].

In Portugal, between 2006 and 2011, 40 cases of
cCMYV were reported out of 610,263 live births, which is
6.6:105 live births (95% CI 4.81 to 8.92). Asymptomatic
was 55% (N-22) of newborns, while symptomatic was
45% (N-18). Primary infection was present in 52.5%
(N-21) of mothers, secondary infection in 25% (N-10),
and serological status was unknown in the remaining
cases. The number of reports was unexpectedly low. All
cases were registered by only 16 doctors. According to
the authors, improved registration strategies are needed
to have a good understanding of the epidemiology of
cCMV in each country [51].

Belgium

In 20006, the Flemish Society of Pediatrics’ Neonatology
and Perinatal Epidemiology Working Group for cCMV
infection [8].

In 2007, six Flemish hospitals started registering
children with cCMV in Flanders. Over the years, other
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institutions also joined. In 14 years, 1059 children were
registered, of whom 30.5% were diagnosed with
symptoms (N-319): mild in 13.5%, moderate in 16%,
severe in 70.5% [52]. An online registry has been
maintained since 2013 [8].

According to the authors, the registration of neonates
with cCMV depends mainly on the goodwill of
paediatricians and otolaryngologists. Informed consent
must also be given by the parents. To collect complete
information, they ask that information forms be
completed at 3, 6, 12, 18, 24, and 30 months of age of
the child and at least once a year until 6 years of age.
All registered children have their hearing checked at the
age of 6 years [8].

Screening for cCMV infection is part of the diagnostic
standard for children born with hearing loss [8].

Canada

The Canadian Paediatric Surveillance Program
(CPSP) maintained a cCCMV registry from March 2005
to February 2008. A total of 49 cases were recorded.
The authors speculate that the infection rate is much
higher. Only newborns with severe symptoms were
reported. Many infected infants with milder symptoms
were identified [53].

Between 2005 and 2010, CMYV serologies of pregnant
women in Canada were determined. Of 3146 women
who were IgG antibody negative in the first trimester,
28 of them were IgG positive in the third trimester of
pregnancy, indicating primary infection between the
first and third trimesters [54,55].

Spain

The National Health Service (El Servicio Nacional
de Salud) does not recommend testing pregnant women
for IgG and IgM antibodies to CMV antigens for three
main reasons:

— the possibility of reactivation or reinfection with

another virus strain in seropositive women,

— lack of effective treatment of infection during

pregnancy,

— the high rate of false-positive serological tests.

Only education of pregnant women to reduce the
risk of infection has been proposed [56].

USA

In the United States, an annual celebration called
National Cytomegalovirus Awareness Month is held in
June to increase population awareness of CMV [57].
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The American College of Obstetricians and
Gynecologists along with the American Academy of
Pediatrics 2007 published the eighth edition of Guidelines
for perinatal care. Routine testing for IgG and IgM
CMYV antibodies in pregnant women is not recommended.
A statement was made that:

— there are difficulties in distinguishing primary

from secondary infection in a pregnant woman,

— positive IgG antibodies do not exclude infection

of the newborn during pregnancy (possible
reactivation, reinfection) [58].

Austria

Since 1974, the “Mutter-Kind-Pass” preventive
programme has been operating in Austria to provide
health care to pregnant women and children up to 62
months of age [59]. The programme is continuously
adjusted to the current state of medical experience.

The Ludwig Boltzmann Institute for Health
Technology Assessment (LBI-HTA), as an independent
research institution, advises the government on decision-
making. In 2018, they published a report showing that
11 out of 12 voters were against screening pregnant
women.

Review of CMV Seroprevalence in Selected
Countries

Fourteen study results from different countries around
the world were analysed. The study group is 12866
women in their first, second or third trimester of
pregnancy. The prevalence of IgG and IgM antibodies
varies from country to country and ranges from 23%
t0 99.8%, 0% to 13%, respectively. A total of 65.10%
(N-8376) of women had positive IgG and 4.13% (N-
531) IgM antibodies (Table 5).

w
=)
S o, &
.8 5
— g <
LV o«
B2 >
=g
253
~ @)
]
R
w
2
o]
g
.g %D
< g
e
— =
(5]
> O
B9
17} -
o
&
as
g é
&h o
5
g ¥
n 7
lae]
o
=
=
p=
Q
on
(3
=
(=}
]
%
(34
g
w
L
©)
.2
BEN
<
8
g :
gl A
w
[}
g=!
=)
o
o]
o
Q
<
(0]
B ad
Q
<
Q
w
(=
SR
Q +—
& 3
5] Q
- =
5
—
[al)
o
—
[0}
w
E
Q
G
o
g 5
2 5
i -5
~ E
n <
2
<
=

28
(2.2%)

780
(62.4%)

[ and 111
trimester

April 2010
—March 2011

Poland

(Ludwik Rydygier Specialist

Waujcicka W.

1250

ELISA

et al. [60]

Hospital in Krakéw)

S <
= =
O R =
—— — N
— —
h A
S <
= =
83 AN
[©X N e} A O
N ~
> =
— (o
— o
— o)
H —
-
%]
- ot
= ~ —~
- 88 .33 38
Q — a o035
7] R 8:’—‘0)
= =98 S—UE
EEg mREZSSm 2 E
8&.4 '.me.[)"“iﬁ
= <5 2 N
£S S0
o/~  £-3 s g =)
£ 5870 Ez 8
< I 8 gb.ega
e
ma Shags)
=i
<
ae]
= © o
— 5 - L
o O o T
g g g5
< .= o
\f\S [N
o o =
S AN 8
S 3
28 2
<2| 2
w
— Q
_ e
< S =
% 278 ¢
~ J88
8o %go%
.0 0 45 o O
ToLo 2N0 .3
SRS S0% T ¢
NO/O/'T;H—‘Sgﬂ
0= ~UEES
REgR= T 0 g
2, & E gz~
o -
T N g0
f— Ucu-o
=A<
—
v o— —_
o . =
.éﬂ N
— =
[
& G
Lo 3}
L
fa}

89



Frydrysiak-Brzozowska et al./JNNN 2022;11(2):83-94

(%€1°9) (%01°69) 10
1¢¢ 9/¢ 8 998 1 B0,
(%8°0) (%8°02) 09¢ VSITA Ja1sown 610T I2qurde— (enndy) [zs] e
¢ 94 I T1 ‘T 9107 sndny A ND BIRqUIOL],
: : (reardsoy] petey-[q e
AQoW 2 AQMWMD 1€C VSIT1d Iaisown 600C b@omuOI OTuI[) 9IB)) [EILUNUY) [L£] B39
T °TI ‘T 600 Isnsny uepng "7 H uepuwrer]
(%T2) (%1°64) O [entdsory
781 BIEP ON] 1215w} $10C7 YoTeN— Suryoeay Ars1oaru) LM3nprejy) [0£] TE 32
y vyl I ‘I T €10T F2quoo(g eLISIN "y odeqeq
. : (featdsopy suarpiyD pue
(%<°6) (%0°001) 061 VSITd 12159WIN 610T AeN— Aruiarey eyqy) [69] TE 32
81 061 I1I pue II 8107 Arenigog EIqely Ipneg NV TWEeH Ty
(9%60°0) (9%0°L6) cge VSITA I21S9WIn 9107 2snsny— (Teardsoyy ALrurerejy es£og o) [89] 'Te 12
0 v/ 11 pue | ¢107 ¥sndny eue] 1Ig T [ edeudaqy
(%9°6) (%5°€6) pa1opIsuod (reardsop] [erouaD) myIry]) [£9] Te 3
19T VSI'Td A
94 444 10U - bexy N7 1rewn(y
(%0°8) (%€ LL) 092 — 101SoWIN) €107 [1dy- (Tendsop ¢ 19AYT BYIYT) [99] Te 12
1T 10T II pue | 7107 2quiandag efuay "7 1urey
) . (e[znT, 2amud)) eorur)D) AIsIoATUN
(%0°€) (%€°€6) 00€ VSITd PaI19pISu0d 8107 3snSny— uonmInNsuy YIeay d1qn() [59] Te 10
6 08¢ 10U 8107 2un( BUTA0SDZIDL] PUE BIUSOQ "H o1ye[-01qo10]
. . (Teotpaj Lrszoarun Tearden)
Aﬁwm D Aﬁwmwwv /88¢ VSITd $107 dun(- ‘[eadsop] dryspuar Sutfiag) [y9] e 30
19180WIN | 0102Z An[ BUIYD O ulf
(%¥%°2) (%8°66) 910C uwsm:<| (orereyq ur mu_c:ubo% [€9] Te 32
6¢ 449 yes VSITd Iasowin ] 9107 Areniqag amqequiry ' IpUBYN
. . A12A19P (Teardsoyq asterdadg
(%¢£°8) (%L va €6< VSITd a1032q 0707 12901~ darsudyardwor) A1s1oATu) essemery) [z9] Te 12
6¥ (43 A[orerpawruur 0207 sndny erdompy "H'IN 2qua7z
8 L 9 S 14 ¢ C 1

panunuoy) ‘g a|qeL

90



Frydrysiak-Brzozowska et al./JNNN 2022;11(2):83-94

Summary

The topic of CMV screening has become a subject
of the worldwide discussion. Analyses are being carried
out on the validity of CMV seroprevalence determination
both among pregnant women and newborns. The
introduction of universal screening is still controversial.
In most countries, routine determination of IgG and
IgM antibodies to CMV antigens is not recommended
among pregnant women, but these tests are often offered
to them independently of nationally approved screening
programmes. According to the literature, screening for
CMYV in pregnant women is not recommended because:

— it risks unwarranted termination of pregnancy
because of the pregnant woman’s anxiety,

— not in every case, intrauterine infection will have
consequences for the fetus and later consequences
for the child,

— there is no uniform standard of management to
prevent mother-to-child transmission,

— there is no standardised treatment for the infected
fetus,

— routine tests can cause unnecessary anxiety for
the pregnant woman,

— the costs of routine testing are too high,

— documented presence of IgG antibodies does not
exclude the possibility of congenital infection [4].

Clinical trials sponsored by the National Institutes
of Health (NIH) on the efficacy of antiviral drugs for
c¢CMYV neonates with abnormal hearing test results are
currently ongoing. The first randomised controlled trial,
led by Dr Albert Park of the University of Utah, was
entitled “Valganciclovir for CCMV with abnormal hearing
test results”. “Valganciclovir for Cytomegalovirus Infected
Hearing Impaired Infants (ValEAR)”, the study is
expected to be completed in 2022 The second study led
by a team of investigators from the National Institute
of Allergy and Infectious Diseases, an open-label, multi-
centre study to evaluate the efficacy of 4-month
valganciclovir in preventing SNHL in infants without
external signs of cCCMYV, including normal hearing, the
study is expected to be completed in 2024. However,
the authors suggest that even in the absence of an effective
drug, screening is cost-effective. All children with cCCMV
are at increased risk of vision and/or hearing loss and
future developmental delays. Thus, making a diagnosis
of cCMYV provides an opportunity for professionals to
implement appropriate control at key developmental
stages [7].

Beaudoin M.L. et al. analysed women’s attitudes
towards CMV screening. Between June and August
2019, 234 women between 11 and 16 weeks of pregnancy
participated in the study. Of these, up to 74.4% (N-174)
were unaware of the risk of cCMV infection. 70.9%
(N-166) of the women had a positive attitude towards

screening, 20.9% (N-49) had a neutral attitude, and
7.3% (N-17) had a negative attitude. Almost all women
— 94.8% (N-222) would like to be informed about
CMV by the pregnancy provider. Less than half of the
— 47.4% (N-111) declared their willingness to pay for
screening [73].

According to the literature, diagnosis for congenital
CMYV infection should be initiated, among others, in
newborns of mothers with primary CMV infection
diagnosed during pregnancy, its reactivation or reinfection
with another serotype of the virus [5]. Thus, the main
benefit of screening pregnant women would be the
identification of fetuses at risk of dangerous sequelae of
infection. In addition, screening of mothers would enable
the identification of CMV seronegative individuals. This
could be the basis for familiarising them with prophylactic
measures to prevent CMV infection. Informational
support in this regard has been emphasised by the French
National Agency for Accreditation and Evaluation in
Health Care (French: Haute Autorité de Santé) [74].
Interventions to reduce the risk of CMV infection can
occur as:

— primary prevention (prevention of seroconversion

in the mother during pregnancy),

— secondary prevention (prevention of foetal

transmission after maternal seroconversion),

— tertiary prevention (prevention of sequelae among

infected fetuses).

Counselling CMV IgG seronegative pregnant women
on prophylactic hygiene measures make the greatest
contribution to preventing mother-to-fetus transmission
of CMV [8].

Given this huge impact on society, research in the area
of prevention and treatment of primary maternal CMV
infection is a priority. The establishment of increasingly
large cCCMV registries internationally is also worth
considering.

References

[1] Liisebrink N., Kieslich M., Rabenau H.E, Schléfler R.L.,
Buxmann H. Retrospectively diagnosing congenital
cytomegalovirus infections in symptomatic infants is
challenging. Acta Paediatr. 2021;110(1):197-202.

[2] Gerna G., Fornara C., Furione M., Lilleri D. Congenital
Human Cytomegalovirus Infection: A Narrative Review
of Maternal Immune Response and Diagnosis in View of
the Development of a Vaccine and Prevention of Primary
and Non-Primary Infections in Pregnancy. Microorganisms.
2021;9(8):1749.

[3] Rajewski P, Dul¢ba K. Zakazenie wirusem cytomegalii
w praktyce klinicznej — diagnostyka, objawy i leczenie
w $wietle aktualnej wiedzy. Forum Zakazer. 2019;10(4):
245-249.

91




Frydrysiak-Brzozowska et al./JNNN 2022;11(2):83-94

[4] Annelies K., Leenheer D., Alexandra C. et al. Results of
a multicenter registry for congenital cytomegalovirus
infection in Flanders, Belgium: From prenatal diagnosis
over neonatal management to therapy. Early Hum Dev.
2021;163:105499.

[5] Pokorska-Spiewak M., Niezgoda A., Gotkowska M. i wsp.
Rekomendacje postepowania w zakazeniach wirusem
cytomegalii (CMV). Zalecenia Polskiego Towarzystwa
Epidemiologéw i Lekarzy Choréb Zakaznych. Przegl
Epidemiol. 2016;70(2):297-310.

[6] Dunal M., Trzciriska A., Siennicka J. Wirus cytomegalii
— problem zakazen wrodzonych. Post Mikrobiol. 2013;
52(1):17-28.

[7] Gievers L.L., Holmes A.V., Loyal J. et al. Ethical and
Public Health Implications of Targeted Screening for
Congenital Cytomegalovirus. Pediatrics. 2020;146(1):
€20200617.

[8] Lisowska-Mikotajkéw D., Mikotajkéw A., Reczuch J.,
Krélak-Olejnik B. Zakazenie wrodzone wirusem
cytomegalii — problem wciaz aktualny (na podstawie
doswiadczenia wlasnego oraz literatury). Dev Period Med.
2018;22(1):49-57.

[9] Megli C.]., Coyne C.B. Infections at the maternal-fetal
interface: an overview of pathogenesis and defence. Naz
Rev Microbiol. 2022;20(2):67-82.

[10] Rozporzadzenie Ministra Zdrowia z dnia 16 sierpnia
2018 r. w sprawie standardu organizacyjnego opieki
okotoporodowej (Dz.U. z 2018 r., poz. 1756).

[11] Polskie Towarzystwo Ginekologéw i Potoznikéw, hteps://
www.ptgin.pl/rekomnedacjestanowiska-ptgip-0 [dostep:
4.02.2022].

[12] Siennicka J., Dunal-Szczepaniak M., Trzciriska A.,
Godzik P, Rosiriska M. High Seroprevalence of CMV
Among Women of Childbearing Age Implicates High
Burden of Congenital Cytomegalovirus Infection in
Poland. Pol ] Microbiol. 2017;65(4):425-432.

[13] Imbs D., Rudnicka H. Seroepidemiologiczne badania
w kierunku cytomegalii (CMV) i herpes simplex (HSV)
wirdd dziewczat i kobiet w Polsce. Przegl Epidemiol.
1987;41(3):286-294.

[14] Obwieszczenie Ministra Zdrowia z dnia 15 lutego 2021 r.
w sprawie ogloszenia jednolitego tekstu rozporzadzenia
Ministra Zdrowia w sprawie §wiadczeri gwarantowanych
z zakresu podstawowej opieki zdrowotnej (Dz.U. z 2021 .,
poz. 540).

[15] Polska Fundacja Europejskiej Szkoty Onkologii. Cennik
ustug medycznych, https://pteso.edu.pl/Przychodnia/
Cennik-u%C5%9Blug-medycznych.heml [dostgp: 20.02.
2022].

[16] Medicus. Cennik badat laboratoryjnych — diagnostyka
infekeji, heep://medicus.org.pl/index.php/strefa-pacjenta/
18-cennik-badan-laboratoryjnych-diagnostyka-infekeji
[dostep: 20.02.2022].

[17] Alab laboratoria. CMV — wirus cyromegalii PIC IGG
(F19), https://sklep.alablaboratoria.pl/badanie/8387/
cmv_-_wirus_cytomegalii_p_c_igg f19_ [dostep: 20.02.
2022].

[18] Alab laboratoria. CMV — wirus cytomegalii P/C IGM
(F23), https://sklep.alablaboratoria.pl/badanie/8388/
cmv_-_wirus_cytomegalii_p_c_igm_f23_ [dostep:
20.02.2022].

92

[19] Diagnostyka. CMV (Cytomegalowirus) IgG, https://diag.
pl/sklep/badania/cmv-cytomegalovirus-igg/ [dostep:
20.02.2022].

[20] Diagnostyka. CMV (Cytomegalowirus) IghM, https://diag.
pl/sklep/badania/cmv-cytomegalovirus-igm/ [dostgp:
20.02.2022].

[21] Omega Centrum Medyczne. Cennik, http://www.
cmomega.pl/cennik [dostgp: 20.02.2022].

[22] Badamysie.pl. CMV IgM (cytomegalia IgM) — badanie
laboratoryjne, https://badamysie.pl/produkt/cmv-igm-
cytomegalia-igm-badanie-laboratoryjne/ [dostep: 20.02.
2022].

(23] Badamysie.pl. CMV IgG (cytomegalia IgG) — badanie
laboratoryjne, https://badamysie.pl/produkt/cmv-igg-
cytomegalia-igg-badanie-laboratoryjne/ [dostep: 20.02.
2022].

[24] Synevo. Pciata przeciw — CMV IgM, https://store.synevo.
pl/p-ciala-przeciw-cmv-igm [dostep: 20.02.2022].

[25] Synevo. Pciata praeciw — CMV IgG, https://store.synevo.
pl/p-ciala-przeciw-cmv-igg [dostep: 20.02.2022].

[26] Eureka. Centrum Medyczne. Cennik bada, heeps://
cmeureka.pl/badania_laboratoryjne_cennik.html [dostep:
20.02.2022].

[27] Artkinezis. Centrum Medycyny i Rehabilitacji. Infekcje,
http://artkinezis.pl/infekcje/ [dostgp: 20.02.2022].

(28] Klinika Alfa. Poradnie, hteps://klinikaalfa.pl/poradnie,
pracownia-diagnostyki-laboratoryjnej,36 [dostep: 20.02.
2022].

[29] Uchwata Nr 24/345/2012 Rady Miasta Racibérz z dnia
19 grudnia 2012 r. w sprawie wyrazenia opinii o Programie
Zdrowotnym Powiatu Raciborskiego na lata 2013-2016
pn. ,Po radosne macierzynistwo”.

[30] Uchwata Nr 24/225/2016 Rady Powiatu Raciborskiego
z dnia 29 listopada 2016 r. w sprawie zatwierdzenia
Programu Polityki Zdrowotnej Powiatu Raciborskiego
na lata 2017-2020 pn. ,,Po radosne macierzyfistwo”.

[31] GOV.UK. Retrieved January 16, 2022, from https://
www.gov.uk/government/news/uk-nsc-consultations

[32] GOV.UK. Screening tests for you and your baby
(STFYAYB). Retrieved January 31, 2022, from hteps://
www.gov.uk/government/publications/screening-tests-
for-you-and-your-baby

[33] The National Institute for Health and Care Excellence.
Antenatal care (published August 19, 2021). Retrieved
May 20, 2022, from https://www.nice.org.uk/guidance/
ng201.

[34] CMV Action. Retrieved January 31, 2022, from https://
cmvaction.org.uk/

[35] Retzler J., Hex N., Bartlett C. et al. Economic cost of
congenital CMV in the UK. Arch Dis Child. 2019;104(6):
559-563.

[36] NHS. Retrieved January 16, 2022, from https://www.
nhs.uk/pregnancy/your-pregnancy-care/screening-tests/

[37] British Paediatric Surveillance Unit, Royal College of
Paediatrics and Child Health. BPSU 17 Annual Report
2002-2003.

[38] The Australian Paediatric Surveillance Unit at Kids
Research. Retrieved January 31, 2022, from http://apsu.
org.au/

[39] CMV Australia. Retrieved January 23, 2022, from https://

www.cmv.org.au/



Frydrysiak-Brzozowska et al./JNNN 2022;11(2):83-94

[40] The Royal Australian and New Zealand College of
Obstetricians and Gynaecologists. Prevention of congenital
cytomegalovirus (CMV) infection, C-Obs 64, 2019.

[41] Sozialgesetzbuch (SGB) Fiinftes Buch (V) — Gesetzliche
Krankenversicherung — (Artikel 1 des Gesetzes v. 20.
Dezember 1988, BGBI. I S. 2477) (§ 139a Institut fiir
Qualitit und Wirtschaftlichkeit im Gesundheitswesen).

[42] IQWIG. Retrieved January 25, 2022, from https://www.
iqwig.de/sich-einbringen/themencheck-medizin-thema-
vorschlagen/hta-berichte/hta-berichte-detailseite_43648.
heml

[43] Gesetz zur Verhiitung und Bekimpfing von Infektionskrankbeiten
beim Menschen (Infektionsschutzgesetz — IfSG) § 6
Meldepflichtige Krankheiten. Retrieved June 5, 2022, from
https://www.gesetze-im-internet.de/ifsg/__6.html.

[44] Modrow S. Ringelrételn (Erythema infectiosum), In
Labordiagnostik schwangerschafisrelevanter Virusinfektionen.
S2k-Leitlinie. 2014;173-192.

[45] Enders M., Gembruch U. Zikavirus-Infektion. In
Labordiagnostik schwangerschafisrelevanter Virusinfektionen.
S2k-Leitlinie. 2014;193-206.

[46] Avis du Conseil Superieur D’hygiene Publique de France
Section des Maladies Transmissibles du 8 mars 2002
relatif aux recommandations pour la prévention de
I'infection & cytomégalovirus chez les femmes enceintes.
Retrieved May 21, 2022, from hteps://solidarites-sante.
gouv.fr/IMG/pdf/a_mt_080302_cmv_grossesse-1.pdf.

[47] Haut Conseil de la Santé Publique. Retrieved January
26, 2022, from hteps://www.hesp.fr/Explore.cgi/
avisrapportsdomaine?clefr=700

[48] Haute Autorité de Santé. Evaluation de lintérét du dépistage
de linfection & cytomégalovirus chez la femme enceinte en
France. Retrieved May 10, 2022, from https://www.
has-sante.fr/jcms/c_272378/fr/evaluation-de-l-interet-
du-depistage-de-l-infection-a-cytomegalovirus-chez-la-
femme-enceinte-en-france.

[49] Paixao P, Neto M. T., Brito M.]., Rocha G., Marques T.
Portuguese registry on congenital CMV infection.
Preliminary results. Retrieved May 6, 2022, from https://
spp-pt/UserFiles/file/UVP_SPP_RELATORIOS _
PARCELARES_2009/CMV _congenito_resultados_
preliminares_Junho2009.pdf

[50] Sociedade Portuguesa de Pediatria. Retrieved February 15,
2022, from https://spp.pt/conteudos/default.asp?ID=143

[51] Paixio P, Brito M.]., Virella D., Neto M.T. Recurrent
maternal CMV infection associated with symptomatic
congenital infection: results from a questionnaire study
in Portugal. BM] Paediatr Open. 2019;3(1):e000455.

[52] Keymeulen A., De Leenheer E., Goderis J., Dhooge 1.,
Smets K., Flemish Society of Pediatrics’ Neonatology
and Perinatal Epidemiology Working Group for cCMV
infection. Congenital cytomegalovirus infection registry
in flanders: opportunities and pitfalls. Acta Clin Belg.
2021;76(3):169-176.

[53] Vaudry W., Lee B.E., Rosychuk R.J. Congenital
cytomegalovirus infection in Canada: Active surveillance
for cases diagnosed by paediatricians. Paediatr Child
Health. 2014;19(1):e1-5.

[54] Balegamire S.]., Renaud C., Masse B. et al. Frequency,
timing and risk factors for primary maternal

cytomegalovirus infection during pregnancy in Quebec.
PLoS One. 2021;16(6):0252309.

[55] Congenital cytomegalovirus infection. March 2005 to
February 2008 — Final report. In Canadian Paediatric
Society. CPSP Canadian Paediatric Surveillance Program
— 2008 Results. 17-20.

[56] Control prenatal del embarazo normal. Prog Obster
Ginecol. 2018;61(5):510-527.

[57] Centers for Disease Control and Prevention. Retrieved
February 1, 2022, from hrttps://www.cdc.gov/cmv/
awareness-month.html

[58] American Academy of Pediatrics, The American College
of Obstetricians and Gynecologists. Guidelines for
Perinatal Care (8" ed.). Elk Grove Village, Washington
2017. Retrieved January 23, 2022 from https://www.
acog.org/clinical-information/physician-fags/-/media/
3a22e153b67446a6b31fb051e469187c.ashx

[59] Verordnung des Bundesministers fiir soziale Sicherheit
und Generationen iiber die Festlegung eines Mutter-Kind
-Pass-Untersuchungsprogrammes, die Voraussetzungen
zur Weitergewihrung des Kinderbetreuungsgeldes in
voller Hohe sowie {iber den Mutter-Kind-Pass (Mutter-
Kind-Pass-Verordnung 2002 — MuKiPassV), StF: BGBI.
II Nr. 470/2001.

[60] Wujcicka W., Gaj Z., Wilczyniski 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 ] Clin Microbiol Infect Dis. 2014;33(11):1951—
1958.

[61] Gaj Z., Rycel M., Wilczynski J., Nowakowska D.
Seroprewalencja zakazen cytomegalowirusem w populagji
polskich kobiet cigzarnych. Ginekol Pol. 2012;83(5):337—
341.

[62] Zenebe M.H., Mekonnen Z., Loha E., Padalko E.
Congenital Cytomegalovirus Infections Mother-Newborn
Pair Study in Southern Ethiopia. Can J Infect Dis Med
Microbiol. 2021;2021:4646743.

[63] Mhandire D., Duri K., Kaba M. et al. Seroprevalence of
Cytomegalovirus Infection Among HIV-Infected and
HIV-Uninfected Pregnant Women Attending Antenatal
Clinic in Harare, Zimbabwe. Viral Immunol. 2019;32(7):
289-295.

[64] Jin Q., Su J., Wu S. Cytomegalovirus Infection among
Pregnant Women in Beijing: Seroepidemiological Survey
and Intrauterine Transmissions. | Microbiol Biotechnol.
2017;27(5):1005-1009.

[65] Porobic-Jahic H., Skokic E., Ahmetagic S., Piljic D.,
Jahic R., Petrovic J. Cytomegalovirus Infection in
Pregnancy — Our Experiences. Med Arch. 2019;73(3):
149-153.

[66] Maingi Z., Nyamache A.K. Seroprevalence of Cytomegalo
Virus (CMV) among pregnant women in Thika, Kenya.
BMC Res Notes. 2014;7:794.

[67] Aljumaili Z.K., Alsamarai A.M., Najem W.S.
Cytomegalovirus seroprevalence in women with bad
obstetric history in Kirkuk, Iraq. / Infect Public Health.
2014;7(4):277-288.

[68] Abeynayake J.I., Perera M.A.K., Gunasekara C.K.,
Samaraweera B., Wickramasinghe N. Screening for

93



Frydrysiak-Brzozowska et al./JNNN 2022;11(2):83-94

Cytomegalovirus Infection During Pregnancy in a
Teaching Hospital, Western province, Sti Lanka. Sri Lanka
Journal of Obstetrics and Gynaecology. 2017;39(4):69-73.

[69] Al-Hakami A.M., Paul E., Al-Abed F. et al. Prevalence
of toxoplasmosis, rubella, cytomegalovirus, and herpes
(TORCH) infections among women attending the
antenatal care clinic, maternity hospital in Abha,
Southwestern Saudi Arabia. Saudi Med . 2020;41(7):757—
762.

[70] Babayo A., Yunusa T, Nasir I.A., Baba M.M. Serological
Evidence and Sociodemographic Risk Factors of Recent
Cytomegalovirus Infection in Pregnant Women Attending
a Tertiary Hospital in Maiduguri, Nigeria. Journal of
Medical Microbiology and Infectious Diseases. 2014;2(2):
49-55.

[71] Hamdan H.Z., Abdelbagi I.E., Nasser N.M., Adam 1.
Seroprevalence of cytomegalovirus and rubella among
pregnant women in western Sudan. Viro/J. 2011;8:217.

[72] Trombetta C.M., Viviani S., Montomoli E., Marchi S.
Seroprevalence of antibodies to cytomegalovirus in
pregnant women in the Apulia region (Italy). / Prev Med
Hyg. 2021;62(2):E372-E376.

[73] Beaudoin M.L., Renaud C., Boucher M., Kakkar E,

Gantt S., Boucoiran I. Perspectives of women on screening

o

and prevention of CMV in pregnancy. Eur J Obstet
Gynecol Reprod Biol. 2021;258:409-413.

[74] Antona D., Lepoutre A., Fonteneau L. et al. Seroprevalence
of cytomegalovirus infection in France in 2010. Epidemiol

Infect. 2017;145(7):1471-1478.

Corresponding Author:
Adrianna Frydrysiak-Brzozowska

The Masovian State University in Ptock,

Faculty of Health Science

Plac Dabrowskiego 2, 09-402 Ptock, Poland

e-mail: a.frydrysiak-brzozowska@mazowiecka.edu.pl

Conflict of Interest: None

Funding: None

Author Contributions: Adrianna Frydrysiak-Brzozowska*~,
Maciej Stodki*' @, Mariola Gtowacka* &

A — Concept and design of research, B— Collection and/or compilation of data,
C — Analysis and interpretation of data, D — Statistical analysis, E— Writing
an article, F— Search of the literature, G — Critical article analysis, H — Approval
of the final version of the article, | — Acquisition of assets [eg financial]

Received: 16.06.2022
Accepted: 30.06.2022



https://orcid.org/0000-0003-2547-7748
https://orcid.org/0000-0002-0160-8013
https://orcid.org/0000-0002-5734-116X

