AUDIOLOGY

Early detection pathways for congenital
cytomegalovirus for infants referred from
the newborn hearing screen

This article discusses requirements for an early congenital cytomegalovirus (cCMV)
detection pathway to ensure children do not miss out on the opportunity for timely
diagnosis and treatment. The pathways described are currently in use in England
and apply to well babies (i.e. babies who were not admitted to neonatal
intensive care units) not already diagnosed with cCMV.

ongenital cytomegalovirus (cCMV) is the most
common non-genetic cause of sensorineural hearing
loss (SNHL) in children and currently the only cause
for which there is a medical treatment available
to prevent further hearing loss. Randomised controlled trials
showed that antiviral treatment needs to be started within the
first four weeks of life [1]. Recent evidence may support a three-
month cut-off [2]. A modest benefit of the antiviral medication to
neurodevelopment was also reported.

CMV screening tests are mandatory in newborns with hearing
loss in some states of the USA, to avoid missing the treatment
window. Missing cCMV has become an area for litigation. The
NICE-approved aetiological investigation guidelines written by
the British Association of Audiovestibular Physicians include
timely investigations for cCMV (see www.baap.org.uk). The
British Academy of Audiology Quality Standards in Paediatric
Audiology states services must have clearly defined pathways
and protocols for early cCMV diagnosis (see www.baaudiology.
org). Early detection and management of major causes of
hearing loss are also a WHO priority (see World Report on
Hearing www.who.int/publications/i/item/9789240020481).

In the UK, the newborn hearing screen is completed shortly
after birth, and by age four weeks in the hospital setting or five
weeks in the community setting (see next page for Figure 1). If
the hearing screen, audiological assessment and CMV tests are
done early enough, treatment can be initiated in time, provided
the process is efficient and rapid.

In December 2022, a survey was circulated to paediatric
audiology departments and clinicians investigating the aetiology
of SNHL in England to explore practice in this field. Responses
were received from just over half of departments in England.
Almost half of audiology centres did not have an early detection
pathway for babies referred from the newborn hearing screen
(personal communication, Heather Bailey). Barriers to having a
pathway vary from lack of access to saliva swab tests to lack of
trained professionals to offer tests and action results. Inequality
in access to cCMV detection and treatment can be addressed by
sharing expertise, and a multidisciplinary quality improvement
project. Various models have been established, and the sample
used and the professional taking the sample differ according
to resources available locally. If you work in an area without
access to an early detection pathway and wish to develop one,
the necessary requirements are listed in Figure 2.

1. A practical, accurate and rapid virological sample and
test.

2. A trained professional to offer and perform the test.

3. Access to a newborn dried blood spot (DBS) for children
tested for CMV at age three weeks or older (umbilical
cord samples may be used in some countries).

4. A virology/microbiology laboratory to urgently test the
samples.

5. A robust system to check, notify and action CMV
results.

6. An urgent referral pathway to paediatric infectious
diseases (PID) specialists, who can assess eligibility for
antiviral treatment, and counsel parents.

7. Family support and information e.g. from CMV Action
(https://cmvaction.org.uk)

Figure 2: Requirements of an early cCMV detection pathway.

cCMV is diagnosed when a sample taken within the first three
weeks of life is positive for CMV (e.g. polymerase chain reaction
(PCR) for CMV DNA). A positive CMV sample taken after age three
weeks could reflect congenital, or peri- or postnatally acquired
CMV infection (which is not a cause of congenital SNHL). CMV is
excreted in body fluids. Both urine and saliva samples are more
sensitive than blood samples, and are also less invasive to collect.
Saliva swabs are easier and quicker to obtain, and more acceptable
to parents, than urine samples [3]. They can be carried out by any
trained health professional including the newborn hearing screener.
For a breastfed baby the swab should be taken least one hour after
a breastfeed, to avoid a false positive test due to CMV in breastmilk.
In the recent audit, more departments were using saliva than urine
samples.

Babies older than three weeks with a positive CMV test will also
need their newborn dried blood spot (DBS - which is taken in the
first week of life — retrieved and tested for CMV DNA to confirm
congenital infection, and parental consent for this can be taken
at the time of taking the saliva sample to save time (the DBS test
currently only runs weekly, increasing the time to diagnosis).
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Timeline for newborn hearing screening care pathway for well babies* in England
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urine test

indicates cCMV

Age 4 weeks is the cut-off for starting antiviral Recent non-controlled study reports possible benefits of antiviral treatment
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Footnote: t=NH1 and NH5 are quality standards for the Newborn Hearing Screening Programme
(https://www.gov.uk/government/publications/newborn-hearing-screening-programme-quality-standards) NH1: Babies eligible for newborn hearing
screening should have screening completed by 4 or 5 weeks of corrected age in hospital and community settings, respectively. NH5: babies requiring
referral for diagnostic audiological assessment should attend an appointment in audiology within 4 weeks of screen completion or by 4 weeks

Figure 1.

Early CMV detection pathways for babies referred from the newborn hearing screen: tests and professionals involved.

Key: CMV: cytomegalovirus, PID: Paediatric Infectious Diseases, DBS: dried blood spot, SNHL: sensorineural hearing loss, * time point for
CMV test, e virology laboratory alerts results to relevant clinicians

Newborn Hearing Screen outcome: Newborn Hearing Screener offers saliva swab
|:| Newborn Hearing Screener-led pathway N (> 1 hour after breastmilk)
#* No Clear Response
I:‘ Audiologist-led pathway
Option 1: TEST SAMPLE Option 2: STORE
IMMEDIATELY, results SAMPLE... TEST if SNHL
relayed to newborn is DETECTED/NOT
hearing screener and EXCLUDED at the
paediatrician o Diagnostic Hearing Test
CMV positive: FAST Appointment
Audiologist, (Doctor, or Specialist Nurse) offers ’ Diagnostic Hearing Test Appointment F TRACK to PID and
saliva swab (>1 hour after breastmilk) or urine, Audiology
consent taken for DBS retrieval and CMV testing \L l/
\[/ \ #* SNHL detected/ Normal hearing/
el SEeeEls: fus, demar not excluded conductive hearing loss
Check and action CMV result, {3 / \L \/
request urgent DBS CMV test for
babies > 21 days old CMV Negative CMV Positive CMV Positive CMV Negative
(Screener-led (Screener-led
\ pathway, Option A) pathway, Option 1)
Aetiological investigation/counselling appointment // \L
(usually occurs after age 4 weeks i.e. after the URGENT PID assessment Discharge/Follow-
currently recommended treatment window) * O B e NTIVIRAS up as per protocol
TREATMENT as indicated
!

Audiology, Audiovestibular Physician/ENT and
Paediatric/PID FOLLOW-UP as per protocol®
COMPLETE AETIOLOGICAL INVESTIGATIONS,
EARLY THERAPIES and INTERVENTIONS

Figure 3.

ENT & Audiology News | MARCH/APRIL| VOL 33 NO 1 | www.entandaudiologynews.com



AuDIOLOGY

In the current pathways in England, tests for congenital CMV were
offered to parents at three different time points and by various
professionals (see Figure 3):

1. At point of referral from the newborn hearing screen by the
newborn hearing screener;

2. When SNHL is detected, or not excluded, at the first diagnostic
audiological assessment, usually by a paediatric audiologist;

3. At an appointment for aetiological investigations, by a clinician
trained in aetiological investigations e.g. audiovestibular
physician, paediatrician, ENT doctor, specialist audiologist.

Education and training materials for the professionals involved

have been developed with input from CMV Action during a pilot

study, prior to adaptation for local use in clinical practice [4], (see
www.nnuh.nhs.uk/publication/cmv-presentation-1-9-07-11-23).

When the saliva swab is taken by the newborn hearing

screener, the swab may be tested immediately, (see www.

eoeneonatalpccsicnetwork.nhs.uk/wp-content/uploads/2022/02/

cCMV-EoE-guideline.pdf), or stored and only tested if SNHL is
confirmed.

It is essential to process the test, check and action the result
urgently in view of the tight deadline for starting treatment.
This requires use of confidential email +/- telephone calls and
a process for virology/microbiology colleagues to alert relevant
clinicians to positive results immediately.

If any sample (urine, swab, DBS) taken before three weeks of
age returns a positive result, indicating cCMV, parents should be
informed and an urgent referral made to paediatric infectious
diseases (PID).

For infants with CMV-positive samples taken after age three
weeks, the DBS CMYV test should be requested urgently. It is best
to also refer to PID whilst waiting for the result of the DBS, to save
time. Maternal antibody tests on blood samples taken in the first
trimester may also be helpful.

A positive urine or saliva result, with a negative DBS result,
usually indicates a case of perinatal CMV, which does not
require treatment in well babies. However, the case should still
be discussed with PID colleagues because it is possible to have
cCMV with a negative DBS test, owing to lower sensitivity than
urine and saliva.

Infants with confirmed cCMV should be fast-tracked for detailed
audiological assessment. Investigations for other effects of
cCMV (brain magnetic resonance imaging (MRI), ophthalmology
examination, blood count and liver function tests) should be
completed urgently [5]. MRI scan requests should include both the
internal auditory meati and brain.

Following assessment by PID colleagues, infants with SNHL
diagnosed early with cCMV may be offered antiviral treatment,
to reduce risk of further hearing loss and neurodevelopmental
concerns. Regardless of decisions around antiviral treatment, all
can benefit from enhanced audiological and neurodevelopmental
follow-up and early interventions.

Infants diagnosed with cCMV found to have normal hearing are
referred for PID assessment and advice, and audiological follow-
up until age six years (minimum) [5]. Information, counselling and
support should be tailored to the severity of the cCMV effects and
hearing loss.

As CMV-related SNHL is often progressive in nature and may be
associated with vestibular hypofunction and neurodevelopmental

difficulties, negative early CMV tests are reassuring. They also
enable investigations for other underlying conditions that may
need treatment and genetic counselling, such as neurometabolic
disorders, to be considered earlier.

Early cCMV detection pathways rely on teamwork and
collaboration between newborn hearing screeners, audiologists,
audiovestibular physicians, ENT surgeons, paediatricians,
including PID specialists, microbiologists, virologists and newborn
bloodspot laboratory staff. If you don't have a pathway in your
area, it is hoped that this article aids discussions with your
colleagues and funding bodies, and supports implementing one,
in order to provide the best opportunities and care to infants

with hearing loss, avoid delayed diagnosis and/or treatment, and
reduce inequalities due to regional variations in practice.
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