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Abstract

Congenital human cytomegalovirus (CMV) infection is the most common congenital infection,

oNOYTULT D WN =

affecting around 1 in 200 infants in high-income settings. It can have life-long consequences for
11 up to 1 in 4 children, including sensorineural hearing loss and neurodisability. Despite the

13 frequency of congenital CMV and the severity for some children, it is a little-known condition by
15 pregnant women, families, and healthcare providers. Timely diagnosis of CMV infection in

17 pregnancy is important to facilitate consideration of treatment with valaciclovir, which may

19 reduce the risk of transmission to the fetus or reduce the severity of the outcomes for infected
21 infants. Recognition of features of congenital CMV is important for neonatologists,

23 paediatricians, and audiologists to prompt testing for congenital CMV within the first 21 days of
life. Early diagnosis gives the opportunity for valganciclovir treatment, where appropriate, to
improve outcomes for affected infants. Further research is urgently needed to inform decisions
about antenatal and neonatal screening, long-term outcomes for asymptomatic and

32 symptomatic infants, predictors of these outcomes, and optimal treatment for women and

34 infants.
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Congenital human cytomegalovirus (CMV) infection is the most common congenital infection
globally, affecting an estimated 0.48% of all live born infants in high-income countries and
1.42% in low- and middle-income countries.[1] There are life-long consequences for as many as
1 in 4 infants with congenital CMV infection, including sensorineural hearing loss and neuro-
disability.[2] Congenital CMV impacts the health-related quality of life of the individual and the
family, even for those infants who are less severely affected.[3,4] There is an appreciable cost
of congenital CMV, estimated at £732 million per year in the UK.[5] Despite the prevalence of
congenital CMV infection and the consequences for individuals, families and society, awareness
is low amongst pregnant women and healthcare professionals. Pregnant individuals and
healthcare providers strongly agree that CMV risk reductions measures should be included in
antenatal care.[6,7] Behavioural adaptions to avoid direct contact with saliva and urine of young
children — the most common source of infection to pregnant women - can reduce the risk of
CMV infection.[8] Here, we review the challenges associated with screening, diagnosis, and
treatment of CMV infection in pregnancy and infancy. 'Woman' or 'mother' are used throughout;
these terms should be taken to include people who do not identify as women, but who are

pregnant or a birthing parent, where relevant.

DIAGNOSIS OF MATERNAL CMV INFECTION IN PREGNANCY

Maternal CMV infection in pregnancy can be primary or non-primary (re-infection or reactivation)
and is commonly asymptomatic but may manifest as an influenza-like illness; both primary and
non-primary maternal CMV can result in infection of the fetus, with similar consequences for the
infant. The infrequency of clinical symptoms in most adults makes the diagnosis of CMV

infection challenging, particularly in the absence of routine antenatal screening.

Serological testing can only diagnose primary infection and is unhelpful in non-primary infection.

Testing of CMV-specific immunoglobulin (Ig) G, IgM, and IgG avidity in maternal serum, with

https://mc.manuscriptcentral.com/adc
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comparison to a sample collected previously, if available, is performed to determine primary
infection and estimate the timing of infection. Detection of CMV IgG and IgM, with low avidity
IgG, implies primary infection in the last 3 months; high avidity IgG implies infection more than 3

months earlier.

The timing of maternal CMV infection in pregnancy influences the risk of vertical transmission
and severity of symptoms in the infant. Infection in the first trimester of pregnancy is associated
with the highest risk of severe outcomes for the infant, whereas transmission is more common

in later pregnancy but is significantly less likely to result in significant sequalae.[9]

Routine antenatal serological screening of pregnant women is not recommended in most
countries, including the UK, but is applied at a local or regional level in some.[10] Where
antenatal screening is not recommended, testing is offered only to pregnant women who have

suggestive clinical symptoms or signs on antenatal ultrasound testing, Table 1.

DIAGNOSIS OF FETAL CMV INFECTION

CMV DNA detected by polymerase chain reaction (PCR) in a sample of amniotic fluid or cord
blood is diagnostic of fetal infection. Amniocentesis should be performed after 17 weeks of
gestation, and at least 6-8 weeks after the suspected maternal infection. Failure to detect CMV
DNA in amniotic fluid does not completely rule out the possibility of congenital infection, as later
transplacental transmission of CMV can occur.[11] However, transmission which occurs later in
pregnancy is not associated with severe disease in the infant, so a negative CMV DNA PCR in

amniotic fluid or cord blood can provide reassurance to women and their families.

MANAGEMENT OF MATERNAL AND FETAL CMV INFECTION IN PREGNANCY

Prevention of vertical transmission of CMV

https://mc.manuscriptcentral.com/adc
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Administration of valaciclovir (8g/day) initiated after confirmed maternal primary infection in early
pregnancy has been shown in a randomised, double-blind, placebo-controlled trial (RCT) to
reduce the rate of fetal infection by 71%[11] Treatment was most effective when commenced
soon after primary maternal infection. Valaciclovir provides an opportunity to prevent
transmission of CMV, however the absence of antenatal screening to identify primary maternal
infection in the first trimester of pregnancy limits the potential for benefit. Screening

recommendations therefore need to be kept under review as new evidence emerges.

Management of the CMV-infected fetus

Ultrasound features, Table 1, may evolve as late as 12 weeks after maternal infection, so serial
fetal ultrasound scans for the remainder of pregnancy are warranted.[12] Ultrasound and

magnetic resonance imaging (MRI) are complementary imaging modalities.

An observational study has demonstrated that valaciclovir treatment (2g four times/day) of
women carrying a CMV-infected infant was associated with an increased proportion of CMV-
infected infants who were asymptomatic at birth (82%, 95% confidence interval [Cl] 67-88%)
compared to untreated historical controls (43%, 95% CI 29-57%)[13]. Subsequently, maternal

valaciclovir has been recommended on a case-by-case basis in some centres.[12]

DIAGNOSIS OF CONGENITAL CMV IN INFANTS AND CHILDREN

A confirmed diagnosis of congenital CMV can only be made on a sample collected before 21
days of age, as a positive CMV DNA PCR collected after this point may reflect postnatal
acquisition of infection. Delayed diagnosis means missed opportunities for improving outcomes

in those eligible for treatment.

Screening newborn infants for congenital CMV is not currently recommended in most countries,

including the UK. However, the Canadian provinces of Ontario and Saskatchewan implemented

https://mc.manuscriptcentral.com/adc
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universal screening using the dried blood spot in July 2019 and February 2022. Minnesota,
United States of America, is due to begin universal screening using dried blood spots in January

2023. The impact of these programmes are keenly awaited to inform policies in other settings.

What are the clinical indications for postnatal investigation for congenital CMV?

In the absence of universal screening, all infants should be tested for congenital CMV infection
where there is suspicion of maternal or fetal CMV infection, or if they have suggestive

symptoms or signs, or sensorineural hearing loss, Table 1.

Most infants with congenital CMV have no clinically detectable features at birth. However
around 1 in 6 of these ‘asymptomatic’ infants will have long-term sequalae, and around 1 in 2
infants who present with clinical features of congenital CMV will have life-long problems, Figure
1. The number of children with congenital CMV in the UK is not known, however, using data
from a retrospective cohort study in the Netherlands and projecting this onto population figures
for the UK, an estimated 3750 children with congenital CMV are born each year in the UK, of
which 931 would be expected to have long-term sequalae, however 536 would not have been
diagnosed at birth using clinical features alone, Figure 1. Therefore, in the absence of neonatal
screening, many of these children will remain undetected, unless they present with hearing loss

or neurodisability later in infancy or childhood.

Newborn hearing screening provides an important opportunity to identify infants with congenital
CMV, who would not have been identified by routine clinical examination. Targeted testing of
infants for congenital CMV may be offered for infants who have no clear responses on the
newborn hearing screen. This approach ensures a diagnosis is made within a suitable
timeframe to enable antiviral treatment to be initiated, if appropriate. Routine targeted testing for
CMYV in Utah and Connecticut, in the United States, has been shown to be cost-effective.[14]

Targeted testing has been implemented within a few local centres in the UK. Integration of

https://mc.manuscriptcentral.com/adc
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targeted CMV testing within the newborn hearing programme would be cost-effective and

acceptable to UK parents.[15]

Whilst this approach cannot detect all children with CMV who develop sensorineural hearing
loss (as up to 33-50% of cases of hearing loss present after the newborn period), it does
provide a vital opportunity for early diagnosis to enable treatment to prevent further hearing loss
in those eligible for treatment.[16] Not all infants with clinically significant CMV infection will have
hearing loss, therefore targeted CMV testing alongside newborn hearing screening will not

identify all children significantly affected by CMV.[17]

What newborn samples should be collected to confirm a diagnosis of congenital CMV?

Urine or saliva are the optimum specimens to collect, as the viral load is often significantly
higher than in the blood.[18] PCR testing of saliva may be falsely positive due to breast milk
exposure, so sampling should ideally be performed an hour after a breast-feed. However, the
viral load of a positive PCR test due to contamination with breast milk is significantly lower than
that observed in infants with congenital CMV, making identification of true positives relatively

easy.[19]

If a urine or saliva sample has not been collected before 21 days of life, a retrospective
diagnosis can be made by CMV PCR testing of the newborn dried blood spot. The sensitivity of
this test (85.7%; 95% CI 74.3 — 92.6) and practicalities of retrospectively obtaining consent,
retrieval and testing of the sample, means that it is not optimal for a rapid diagnosis.[18]
Despite these difficulties, it is the only test which can diagnose congenital CMV in children
presenting after the age of 3 weeks with hearing loss or vestibular dysfunction, and / or
neurodevelopmental difficulties, providing families with an explanation for the difficulties their

child experiences.

https://mc.manuscriptcentral.com/adc
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What investigations should be done to determine effect of congenital CMV on the infant?

To assess for CMV-associated end organ disease, all infants should have the following

oNOYTULT D WN =

performed: clinical examination, including growth parameters; diagnostic auditory brain stem
11 responses; ophthalmological examination for retinitis or scarring; full blood count to assess bone

13 marrow function; and renal and liver function tests.

16 Cranial ultrasound and brain MRI are considered complementary tests. MRI is the most

18 sensitive imaging to detect disorders of neuronal migration, cysts, ventricular dilatation or

20 volume loss, and abnormalities of white matter signal.[20] Cranial ultrasound is more sensitive
22 for the detection of calcification. A finding of disordered neuronal migration, not easily detected
24 on ultrasound scan, is indicative of fetal infection before 18-20 weeks of gestation, and
suggestive of a worse neurological outcome. The ability of neonatal imaging to predict neuro-

developmental outcomes at 5-6 years of age is not yet clear.
CHALLENGES IN THE MANAGEMENT OF CONGENITAL CMV

35 Which infants should be treated for congenital CMV and what is the evidence for

37 treatment?

40 Infants diagnosed with congenital CMV should be referred to the regional Paediatric Infectious

42 Diseases service.

45 RCTs of treatment for infants with congenital CMV have focused on those with clinically

47 apparent disease, as opposed to those who are asymptomatic at birth or have isolated
sensorineural hearing loss. The first RCT of 6 weeks of IV ganciclovir versus placebo included
infants with symptomatic congenital CMV involving the central nervous system.[21,22]
Treatment with IV ganciclovir was shown to improve hearing and neurodevelopmental

56 outcomes, compared to placebo, Table 2.

60 https://mc.manuscriptcentral.com/adc
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A subsequent trial of a 6-months versus 6-weeks course of oral valganciclovir showed modest
benefits in hearing and neurodevelopmental outcomes, with a 6-month course of oral
valganciclovir compared to 6 weeks, Table 2.[23] Compared to IV ganciclovir treatment there

was a lower incidence of significant neutropenia.

In both these RCTs, participants were over 32 weeks of gestation at birth and started treatment
before 4 weeks of age. Given there are no licenced anti-viral therapies for congenital CMV,
clinicians must interpret the inclusion criteria of RCTs when assessing whether to start a patient
on treatment, Table 2. Further research is urgently needed to fill the evidence gaps for infants —
particularly pre-term infants — and less symptomatic children, for whom there is little data to

guide treatment.

Treatment dilemmas

Isolated sensorineural hearing loss

Consensus statements vary on the treatment of congenital CMV in patients with isolated
sensorineural hearing loss, with some recommending treatment and others not.[24,25] These
differing statements are a result of limited high-quality evidence of anti-viral treatment in infants

with isolated sensorineural hearing loss.

The randomised controlled trials of anti-viral treatment of infants with congenital CMV included
few infants with isolated sensorineural hearing loss, making it difficult to draw firm conclusions
from the highest-quality evidence.[23] The evidence for benefit is from retrospective studies
showing better outcomes in those treated with oral valganciclovir compared to published data
from untreated populations.[26] Uncontrolled assessments of treatment efficacy are difficult to
interpret due to the fluctuating nature of hearing loss in congenital CMV, and it is difficult to

compare outcomes between centres unless similar, rigorous, protocols for ascertaining hearing

https://mc.manuscriptcentral.com/adc
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1

2

431 thresholds are employed. The demonstrated benefits of oral valganciclovir are stabilisation of

Z hearing and language outcomes. In the absence of conclusive evidence for the treatment of

; infants with isolated sensorineural hearing loss, many experts recommend treatment, however
9 . . . . .

10 this should be done on a case-by-case basis, after full discussion with the parents about the

11

12 potential benefits and toxicities of treatment.

13

14

15 Infants with asymptomatic congenital CMV

16

17

18 In the absence of universal neonatal screening, most infants without clinically apparent

19

20 congenital CMV will not be diagnosed in the first month of life, however an appreciable number
21

22 will develop life-long problems, Figure 1. It is not known whether early treatment could prevent
23

;2' hearing loss or neurodisability in these children. A single-arm open-label trial set up to

;? investigate this has recently been halted (ClinicalTrials.gov Identifier: NCT03301415).

28

;g There are significant challenges to studying sequelae attributable to congenital CMV among this
g; population: determining gestational timing of infection in the absence of maternal screening

33

34 programmes; the non-specific outcomes which may change over time or only become apparent
35

36 later in childhood; the need for appropriate controls and a low tolerance for treatment-related
37

38 side effects in healthy children.[27] Study designs that address these challenges are needed to
39

40 improve our understanding of congenital CMV-related outcomes for asymptomatic children and
41

42 inform trials and then enable potential screening and treatment strategies for this group.

43

44

45 Treatment of children over 4 weeks of age

46

47

jg The pivotal treatment studies of infants with symptomatic congenital CMV disease were based
g? on starting therapy within the first month of life, although two small retrospective observational
gg series have reported improved hearing outcomes in treating older infants.[28,29] A recently

54

55 published multi-centre, single-arm, open-label study showed similar best ear and total ear

56

57

58

59
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assessments based on auditory brainstem responses after six months of treatment in 7 infants
14-28 days of age and 17 infants 31-66 days of age.[30] However, a phase I, double-blind,
randomised placebo-controlled trial of children 1 month to 4 years of age with virologically-
confirmed congenital CMV infection and hearing loss was established to specifically address
this issue (ClinicalTrials.gov Identifier: NCT01649869). Infants received oral valganciclovir or
placebo for 6-weeks and outcome was assessed at 6-month follow-up. The study is not yet
published, but data presented on clinicaltrials.gov indicate that of the 35 children who were
enrolled (median age of 18.7 months), there was no impact of treatment on hearing outcomes.
Data from the prospective CONCERT trial (ClinicalTrials.gov Identifier: NCT02005822) which
compared hearing outcomes in infants treated with 6 weeks of valganciclovir before the age of

13 weeks and a non-randomised control group is awaited.

Therefore, at the current time, there is no published evidence from high-quality studies to inform
treatment in older infants and discussion with parents must therefore acknowledge the lack of
proven benefit in commencing therapy beyond the first month of life and the potential toxicities

of treatment.

Current and future treatments for congenital CMV

There is no licensed antiviral treatment for congenital CMV. Randomised trial evidence supports
the use of valganciclovir or ganciclovir. Current guidelines favour valganciclovir as first line
treatment, unless oral administration is contraindicated. Reversible neutropenia is one of the
main treatment-limiting toxicities of both drugs, although less common with valganciclovir, and
should be monitored for throughout treatment with temporary dose reductions made as

needed.[24,25]

https://mc.manuscriptcentral.com/adc
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Foscarnet and cidofovir have been used for treatment of CMV disease in immunocompromised
patients, but experience in treating congenital CMV is minimal. The requirement for intravenous

administration and high rates of toxicity limits their use.

Promising newer antivirals, letermovir and maribavir, have recently been approved for
prevention or treatment of CMV in the transplant setting. Studies investigating their use in

congenital CMV are being planned.

Although ganciclovir and valganciclovir have been used for many years, there are potential
concerns about longer-term toxicities, such as impact on fertility, although there is no evidence
in humans that this occurs. Recording health outcomes following treatment in infancy, through
national and international registries, is important to monitor rare and long-term outcomes. One
such registry is the European CCMVNET registry, which is enrolling patients in the UK and

throughout Europe.

How long should infants with congenital CMV be treated for?

Only one randomised controlled trial has investigated the impact of duration of treatment for
congenital CMV, Table 2.[23] This study showed a benefit of six months compared to six weeks
of valganciclovir in hearing and neurodevelopmental outcomes. Most centres now routinely treat

infants with congenital CMV for 6 months.

There are some observational data from infants that have been treated for up to a year with
valganciclovir suggesting extending the course is safe, with improved outcomes compared with
a historical cohort who received six weeks of IV ganciclovir.[21,31] However, this is not

recommended practice at the current time.

As valganciclovir is not a licensed treatment for congenital CMV in the UK, it is important that all

parents are fully informed about short-term and potential long-term side effects.
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CONCLUSIONS

Congenital CMV has a significant impact on the individual child, wider family, and society. To
date, there is no licensed vaccine for primary prevention of congenital CMV, although promising
candidate vaccines are in clinical trials. Antenatal education to reduce the risk of CMV in
pregnancy should be provided to all pregnant women, Table 3. First trimester diagnosis to
facilitate consideration of treatment with valaciclovir to prevent transmission to the infant is
important. Delays in considering CMV infection in pregnancy and early life have a significant
impact on children and families, and all antenatal healthcare providers, audiologists,
neonatologists and paediatricians should be aware of pathways for diagnosis and early
treatment to reduce the harm associated with CMV, Box 1. Families affected by a diagnosis of
CMV infection in pregnancy or childhood may benefit from support from CMV Action
(cmvaction.org.uk). Further research is urgently needed to inform decisions about antenatal and
neonatal screening in the UK, long-term outcomes for asymptomatic and symptomatic infants

and predictors of these outcomes, and optimal treatment for women and infants.
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[Box providing patient perspective to run alongside article]Parent perspective —

importance of diagnosis and clear information about treatment

Clear diagnosis of CMV infection and clear information on treatment have important
implications for parents, providing reassurance that their situation is not unique or
inexplicable and that there is a professional body of knowledge and experience that can
be exercised in providing help. However, too many parents seeking advice from CMV
Action, the UK charity for congenital CMV, have experienced protracted delays in
diagnosis, and apart from the very real missed opportunities for effective treatment, this
causes much distress and uncertainty. Indeed, many children living with life-long
impairments as a consequence of cCMV may never have CMV identified as the cause

due to a lack of testing in clinical practice.

Given the far-reaching consequences for children, CMV Action recommends minimum
Standards of care and the implementation of clinical guidelines and pathways for testing,
improved diagnosis and management for pregnant women and babies affected. GPs,
midwives and obstetricians can advise women about reducing the risks of CMV infection
in pregnancy; antenatal healthcare professionals, neonatologists and paediatricians can
be more aware of the potential signs of CMV infection in a fetus or newborn to improve
diagnosis and treatment within the first four weeks of life. Paediatricians and others
working with families must understand the guidelines for managing CMV so that more

families receive the monitoring and support their child needs.
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The introduction of antenatal or neonatal screening would identifying babies who would

benefit from early diagnosis and timely treatment, would dramatically improve our

oNOYTULT D WN =

knowledge of long-term outcomes.

11 Parents would welcome tests at birth that could provide guidance on the severity of
13 symptoms their child is likely to develop. We would also support research into the efficacy
and cost of new drugs, with attention given to diagnostic techniques such as foetal MRI or

blood sampling for early identification of babies who may benefit from antiviral treatment.

22 CMV Action
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Tables

Antenatal features

Postnatal features

Maternal
Symptomatic CMV infection
Cholestasis of pregnancy

Placental dysfunction

CMV IgG seroconversion

Fetal
Antenatal abnormalities on USS or MRI

o Cerebral abnormalities:
Ventriculomegaly, intracranial
calcifications, microcephaly, sub-
ependymal cysts

e Extracerebral abnormalities:
Fetal growth restriction,
hyperechogenic bowel, hepatomegaly,
liver calcifications, pericardial effusion

Features found on clinical examination

Birth weight <29 centile

Petechial or blueberry muffin rash
Thrombocytopenia

Prolonged jaundice (often conjugated)
Hepatitis +/- Hepatosplenomegaly
Microcephaly

Retinitis (rare)

Abnormal neurological examination

Features found on clinical testing
Confirmed sensorineural hearing loss

Additional features which prompt
testing in some centres

No clear responses on newborn hearing
screening

Extreme prematurity
Intrauterine growth restriction

Table 1: Presenting features of congenital CMV which should prompt consideration of

testing for congenital CMV.

MRI: Magnetic resonance imaging; USS: Ultrasound

https://mc.manuscriptcentral.com/adc

Page 20 of 28



Page 21 of 28

oNOYTULT D WN =

Archives of Disease in Childhood

Study and setting Inclusion and Number included Intervention Outcome
exclusion criteria

Kimberlin 2003 [21] Inclusion: 100 enrolled IV ganciclovir (6mg/kg | ¢ Improved or
Neonates (<1 month of BD) maintained normal

1991-1999, multi-centre

age) with symptomatic
congenital CMV
involving CNS

Exclusion:

<1200g birth weight
<32 weeks of gestation
at birth

42 completed follow-up
(25 treatment, 17 no
treatment

6 weeks versus no
treatment

hearing at 6 months:
n=21/25 (84%)
treatment group vs
n=10/17 (59%)
control group
(p=0.06)

o Worsened hearing at
6 months compared
to baseline: n=0 (0%)
treatment group vs
n=7/17 (41%) control
group (P <.01)

Oliver 2009 [22]

1991-1999, multi-centre

As Kimberlin 2003

60 completed all
assessments

(29 treatment, 31 no
treatment)

As Kimberlin 2003

e Average number of
delayed milestones
at 12 months: 10.06
in treatment group vs
17.14 in control
group (p=0.007)

Kimberlin 2015 [23]

2008-2011, multi-centre

Inclusion:

Neonates (<30 days of
age) with symptomatic
congenital CMV,
including:
haematological,
organomegaly,
intrauterine growth
restriction, hepatitis,

109 enrolled, 96
randomised

68 completed 24
months of follow-up
(37 in 6-month group
and 31 in 6-week

group)

Oral valganciclovir
(16mg/kg BD)

6-months versus 6-
weeks (followed by 4.5
months of placebo)

¢ No significant
difference in “best-
ear” hearing at 6
months

e “Total ear” hearing
remained normal or
improved: 73% in the
6-month group vs
57% in 6-week group
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central nervous system
involvement,
sensorineural hearing
loss

Exclusion:
<1800g birth weight,
<32 weeks of gestation

(p=0.01) at 12
months and was
maintained at 24
months 77% vs.
64%, P=0.04
Higher Bayley-IlI
language-composite
scores at 24 months
in 6-months vs 6-
weeks (P=0.005)
Higher receptive-
communication scale
scores at 24 months
in 6-months vs 6-
weeks (P=0.003)

NCT016498692

2015 -2019

Inclusion:

Children aged 1 month
to 4 years with
congenital CMV and
sensorineural hearing
loss

Exclusion:

Profound sensorineural
hearing loss, previous
ganciclovir or
valganciclovir

Target 54

32 children completed

Oral valganciclovir
16mg/kg BD
6-weeks versus
placebo

Awaiting formal
publication

At 6 months, no
difference in hearing
change (neither
improvement, nor
deterioration

Table 2. Randomised controlled trials of anti-viral therapy for congenital CMV.
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Oliver 2009 performed Denver Il developmental assessment on the participants enrolled in the Kimberlin 2003 study to determine the
effects of IV ganciclovir for 6 weeks on neurodevelopmental outcome at 6 weeks, 6 months, and 12 months. CMV: cytomegalovirus;
CNS: central nervous system; CSF: cerebrospinal fluid. 2Available from: https://clinicaltrials.gov/ct2/show/study/NCT01649869
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Table 3: Recommendations for diagnosis and treatment of CMV in pregnancy and infancy

Archives of Disease in Childhood

Recommendations for diagnosis and treatment of CMV infection in pregnancy

All women should be given advice about how to reduce their risk of CMV infection in
pregnancy

Continue to review the evidence to inform decisions about antenatal serological
screening in pregnancy

Offer serological testing for CMV in women with symptoms or clinical or radiological
signs suggestive of infection

Discuss amniocentesis with women with confirmed primary CMV infection or suspected
non-primary infection to determine fetal infection

Consider antenatal valaciclovir for the prevention of transmission of CMV infection and
for the treatment of mildly- and moderately affected fetuses, on a case-by-case basis

Recommendations for diagnosis and treatment of infants with congenital CMV

Continue to evaluate the evidence to review neonatal universal screening decisions
Infants should be tested for congenital CMV infection where there is suspicion of
maternal or fetal infection, or neonatal symptoms or signs of congenital CMV or
sensorineural hearing loss are present

Urine or saliva (or blood) should be collected before 21 days of age to confirm
congenital CMV infection

In infants > 21 days of age, retrospective CMV PCR testing of the dried blood spot
should be performed. It is essential that dried blood spots are stored appropriately and
long enough to allow retrospective diagnosis of congenital CMV-related sequalae
Consider targeted testing for congenital CMV for those infants who are referred from
newborn hearing screening for diagnostic hearing tests to allow earlier diagnosis
Where this is not in place, CMV testing should be offered for all infants at the first
diagnostic audiology showing results indicative of sensorineural hearing loss

Infants diagnosed with congenital CMV should be referred to the regional Paediatric
Infectious Diseases service

Infants with congenital CMV with central nervous system abnormalities are eligible for
treatment, after discussion with the parents about the risks and benefits of treatment
Infants with isolated sensorineural hearing loss may be considered for treatment on a
case- by-case, after full discussion with the parents about the risks and potential
benefit of treatment

Treatment is currently not advised for infants with no clinical or radiological features of
CMV and without sensorineural hearing loss

Treatment with valganciclovir (or IV ganciclovir where oral administration is
contraindicated) should be started before 4 weeks of age in those infants where
treatment is indicated

Parents of infants with congenital CMV should be offered enrolment of their infant in a
national CMV registry, such as CCMVNet

Families affected by CMV should be given information about the national charity CMV
Action (cmvaction.org)

https://mc.manuscriptcentral.com/adc
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Figure 1: Estimation of the number of children affected by short- and long-term adverse outcomes
attributable to congenital cytomegalovirus (cCMV) per year in the UK

Extrapolation of the results of a retrospective cohort study in the Netherlands which assessed outcomes in
133 children with cCMV (identified by retrospective testing of neonatal dried blood spots) to the UK setting
(750,000 live births per year, with estimated birth prevalence of congenital CMV of 0.5%) in order to
estimate the number of infants that would be affected by short- and long-term adverse outcomes of cCMV
per year in the UK.[2]
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