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Abstract

It is estimated that | in every 200 US newborns has congenital
cytomegalovirus (cCMV). Delayed identification of cCMV in
newborns precludes timely intervention to mitigate sequelae of
the infection such as hearing loss and other neurological
complications. Newborn testing for cCMV enables appropriate
diagnosis and intervention by multidisciplinary teams to properly
manage the immediate sequelae of cCMV, avoid unnecessary
additional testing that can result from delayed diagnosis, and
monitor for future complications. It is the position of the
American Cochlear Implant Alliance, the National CMV
Foundation, and the American Academy of Otolaryngology—
Head and Neck Surgery that universal newborn cCMV screening
is necessary to best accomplish these goals.
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ongenital cytomegalovirus (cCMV) occurs in

roughly 1 in 200 live-born infants in the United

States,! and up to 1 in 70 live births in low- and
middle-income countries.”> In the United States, cCMV
represents a health disparities issue, with disproportionately
higher rates found among lower-income and marginalized
racial/ethnic groups.® Furthermore, cCMYV is a leading cause
of permanent disability in children causing a range of
conditions including sensorineural hearing loss (SNHL),
intellectual disability, vision loss, and cerebral palsy.*> Of
those born with cCMV, 10% to 15% will have clinically
apparent or symptomatic disease at birth, over half of whom
will develop long-term disabilities from the infection.® The
remaining 85% to 90% of infants are born with clinically
inapparent, or asymptomatic infections. These infants appear
typical at birth however up to 20% will develop SNHL in
childhood’; emerging research points to nearly half
developing gaze, balance and vestibular disorders.>’ All of

these children are at risk of a significant, costly diagnostic
odyssey to determine the etiology of their seemingly disparate
symptoms and clinical findings in the absence of newborn
testing. As federal and state legislators begin to consider the
utility of wuniversal newborn screening, the American
Cochlear Implant Alliance initiated, together with the
American Academy of Otolaryngology—-Head and Neck
Surgery and the National CMV (Cytomegalovirus)
Foundation, a multidisciplinary task force to form a
position statement on universal newborn cCMV screening
based on available evidence.

Hearing Outcomes in cCMV

Congenital CMV is thought to account for up to 13% to
20% of all childhood-onset SNHL.'*'® Infants with
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symptomatic cCMV disease are at the highest risk for
hearing loss, occurring at rates at or above 40%.%'%!°
Goderis et al collapsed quantitative findings from 10
studies in a systematic review and reported hearing loss in
32.8% of symptomatic cases with individual studies
reporting rates exceeding 40%.'¢ Infants with asympto-
matic infections appear to be at reduced risk for many of
the neurodevelopmental sequelae that accompany symp-
tomatic infection,'” although they remain at significant
risk for late-onset and progressive SNHL.!® Prospective
data from the CHIMES multicenter study identified
hearing loss in 2.9% and 11.3% of asymptomatic infants
at 6- and 12-month intervals, respectively, showing a
rapid window for deterioration of hearing.! In the
Goderis study, authors also found hearing loss in 9.9%
of asymptomatic infants after at least 2 hearing evalua-
tions over several years in childhood.'® In a cohort
followed until 18 years of age, Lanzieri et al found SNHL
in 25% of those with asymptomatic cCMV.”

Congenital CMV-associated SNHL can be challenging to
detect because there are variable presentations: it can be
present at birth, late onset and/or progressive in nature.'” The
decline in hearing status in those with cCMV can be rapid.
One study found that only 57% of infants with cCMV who
will develop hearing loss in the neonatal period will refer on
their newborn hearing screen.! Changes in hearing status
have been reported as late as 18 years of age.” Hearing loss
has been reported as flat, and while the degree of loss can
vary, a large proportion falls in the severe to profound
range.'® Children with cCMV are more likely to present with
unilateral, progressive, and profound hearing losses com-
pared to a non-cCMV hearing loss control group."
Progressive and late-onset SNHL are common in children
with either symptomatic or asymptomatic cCMV.'820-21

Screening for cCMV

Rationale For cCMV Screening in the Newborn Period

As most infants with cCMV are born without clinical
signs, screening programs are needed to identify these
infants early. A number of reports have noted that
c¢cCMYV infection is routinely underdiagnosed in routine
practice.l&zz'24 Diagnosis of cCMV must be performed
using a specimen collected in the neonatal period (before
21 days of age), otherwise it is challenging to distinguish
an acquired post-natal CMV infection (not associated
with SNHL or developmental delays), from a congenital
infection.?>*® Furthermore, guidelines recommend early
antiviral treatment for those who qualify. For treatment
to be effective it must be initiated early in infancy.?>?®

Current State of cCMV Screening

There is a paucity of data related to the frequency of
cCMYV screening or testing in the US. What is known is
that Minnesota became the first state to implement a
universal cCMV screening program based on neonatal

dried blood spot (DBS) testing in 2023.%” New York and
Connecticut are set to follow-suit in the near future. To
date, 13 states have hearing targeted screening legislative
or public health mandates (Colorado, Connecticut,
Florida, Illinois, Iowa, Kentucky, Louisiana, Maine,
New York, Pennsylvania, Texas, Virginia, and Utah).”8
Beyond state-mandated screening programs, many hospi-
tals and health systems have implemented cCMV
screening programs. A cross-sectional survey of pediatric
infectious disease practices across the United States found
that 65% reported a protocol for neonatal CMV screening
or testing.”’

Screening Approaches

There are 3 main approaches to neonatal screening for
cCMYV. Hearing targeted cCMYV testing utilizes universal
newborn hearing screening programs. Since the most
common sequela of cCMYV infection is hearing loss, this
strategy attempts to identify those most at risk for CMV-
mediated hearing loss.’® Most programs will test the
newborn following a failed or referred hearing screen at
the birth hospital or after the first outpatient hearing
screening appointment. An expanded targeted testing
approach seeks to identify not just those with failed
newborn hearing screening but also those with subtle
isolated signs or symptoms consistent with a cCMV
infection (eg, small for gestational age). Suarez et al
reported a greater than 3-fold increase in cCMV-
diagnosed infants over hearing-targeted testing and a
prevalence rate of symptomatic cases comparable to those
expected for universal cCMV screening.®! Current uni-
versal cCMV programs rely on polymerase chain reaction
(PCR) testing of neonatal dried blood samples that are
routinely obtained for all newborns for metabolic and
genetic screening. These programs screen all infants and
do not restrict testing to only those with certain clinical
findings. The rates of cCMV positivity for hearing
targeted and universal cCMV testing were recently
reported from a prospective survey of 82 birth hospitals
at 1.5% and 0.5%, respectively.>? Outside of the first 3
weeks of life, cCMV can only be diagnosed using a
retrospective sample collected during that time, such as
the DBS.* As such, it is critical that the remaining DBS
sample be stored by the state newborn screening program
for years after the child's birth for future testing should
clinical suspicion arise. Furthermore, at present, DBS
CMV PCR has a lower sensitivity (roughly 80%),*’
meaning that up to 20% of cases will be missed using
DBS-based universal screening. However, while DBS
testing may be somewhat insensitive for the detection of
infection compared to other methods, it does appear in 1
study to be accurate in detecting newborns with
congenital CMV infection who will develop hearing
loss.*® Future retesting for cCMV using more sensitive
assays, when developed, will only be possible if DBS
samples are retained.
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Treatment and Intervention

Comprehensive Care Approach

Early detection of cCMYV benefits children with both
congenital and late-onset hearing loss through improved
access to interdisciplinary assessment and management.
Hearing loss is only 1 symptom among a host of sequelae
that may be subtle at birth and/or underdiagnosed in the
absence of confirmatory testing for cCMV.!8:2224
Children with cCMV should receive referrals to related
professionals to complete a baseline assessment soon after
identification and characterize the extent of the disease.”
An infectious disease specialist is likely to be a key
member of this care team in the newborn period, and may
recommend antiviral medication in certain cases. A
randomized controlled trial of infants with symptomatic
cCMV found that a 6-month (vs 6 weeks) course of
valganciclovir modestly improved developmental out-
comes 2 years after treatment.>* Some studies have found
evidence that antiviral treatment has a protective effect on
hearing thresholds to prevent further progression of
hearing loss.*>*® The long-term durability of hearing
benefits is less clear.?’

Additional members of the child's optimal clinical team
ideally should include otolaryngology, audiology, ophthal-
mology, and speech-language pathology.*® Children also
may require other specialists such as a developmental
pediatrician, neurologist, and physical therapist as war-
ranted on an individual basis to meet each child's and
family's needs as both initial and ongoing providers.*

Audiological Monitoring

Only universal screening will improve the early detection of
and intervention for all ¢cCMV-positive infants who
experience late-onset hearing loss. Late identification of
hearing loss is associated with a host of adverse
consequences on language development and educational
attainment.** When late-onset or progressive hearing
loss is ultimately detected, it may be only after a protracted
period of parental concern. Children with hearing loss may
also receive months or years of intervention with
insufficient auditory access to benefit from these efforts.
The risk of late-onset hearing loss and progressive
hearing loss in ¢cCMV-infected infants requires increased
surveillance of hearing sensitivity in the childhood years.*
Dabhle and et al found that the delay in the onset of hearing
loss occurred over a range from 6 months to 16.4 years.*!
Given this finding, a minimum surveillance schedule should
include serial evaluations with a pediatric audiologist
through 6 years of age and continued audiologic follow-
up through the teenage years.*®*? Comprehensive hearing
evaluation in this age group should include measures of
hearing sensitivity using frequency-specific stimuli (objec-
tive and/or behavioral as the child is able), otoacoustic
emissions, tympanometry using an appropriate probe
frequency, case history, and parent-report observations of

responses to auditory stimulation. In addition to prospec-
tive monitoring visits, managing teams should encourage
parents to report new hearing concerns without delay.
Children with cCMYV are at high risk of balance, stability
and coordination disorders due to vestibular dysfunction,
which may be progressive or late onset in nature.”*
Vestibular function should be evaluated and monitored as
part of otolaryngology/audiology follow-up.*?

Technology and Intervention

Infants and children with SNHL secondary to cCMV may
be candidates for hearing aids or cochlear implants based
on their degree of hearing loss and the family's preference
for a certain communication modality. Even slight/mild
degrees of hearing loss may compromise auditory access to
important speech and language cues. Clinical practice
guidelines in pediatric audiology recommend the full-time
use of well-fit hearing technology for children who are
candidates, whether for unilateral or bilateral hearing
loss.** Hearing aids provide auditory access by amplifying
the incoming signal to sensation levels where the child can
detect and use auditory information for learning.*’
Cochlear implants restore auditory access by delivering
sounds directly to the auditory nerve and are a better choice
when children do not have sufficient residual hearing to
benefit from hearing aids (typically hearing loss at the
moderately severe or poorer range). As children with
cCMV-related hearing loss may initially present with
unilateral hearing loss and may progress to bilateral loss
over time,*® candidacy for hearing technology must be
considered on an ear-specific basis (including unilateral
cochlear implantation). Success with technology will vary,
especially in those with neurodevelopmental sequelae; the
range of additional disabilities may impact outcomes.'**"°
Children who are otherwise asymptomatic with no sequelae
other than SNHL have been found to have CI outcomes
similar to other children receiving CI.*° Given that children
with ¢cCMV are also at risk for additional delays and
disorders, such as those impacting communication, the
need for immediate, high-quality intervention is especially
urgent, as is diligent monitoring of developmental mile-
stones. In addition to the provision of appropriate, well-fit
hearing technology, parents of children with cCM V-related
hearing loss should foster a language-rich environment to
develop communication skills.

Challenges and Considerations

Predicting the onset, progression and final severity of
SNHL in infants with ¢cCMV remains a significant
challenge, especially in asymptomatic infants.’’>> This
makes early identification of all infants with cCMV
through universal screening critically important, however
convenient testing platforms (eg, high throughput PCR)
using DBS are limited by their lower sensitivity, which
may result in up to a 20% to 30% false negative rate as
compared to point-of-care saliva or urine testing.?’>*>*
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Long-term developmental outcomes in children with
c¢CMV vary widely,!” with emerging research showing
increased risk of vestibular dysfunction, coordination
difficulties and autism spectrum disorder.” Even with
timely hearing rehabilitation with hearing aids or cochlear
implants, some children with cCMV and SNHL may be
unable to utilize listening and spoken language as their
primary means of communication, although other sig-
nificant benefits of hearing may be present.'**¢** More
research is needed to identify prognostic factors, and best
practices regarding supporting communication in children
with ¢cCMV, which may include early introduction of
multimodal communication. Parents and caregivers of
children who are CI candidates should be counseled
accordingly regarding possible outcomes.

Conclusion

Emerging evidence substantiates the need for universal
newborn screening for cCMV. The American Cochlear
Implant Alliance initiated, together with the American
Academy of Otolaryngology-Head and Neck Surgery
and the National CMV Foundation, a multidisciplinary
task force to form a position statement on universal
newborn screening based on available evidence.

Acknowledgments

The authors would like to thank Albert H. Park, MD, for his
expertise regarding expanded targeted congenital CMV
screening content.

Author Contributions

Megan Honor Pesch, contributed to the conceptualization,
outlining, drafting, and finalization of the manuscript, incorpo-
rated all feedback into the final draft of the manuscript and was
responsible for submission to the journal, signed off on the final
submission; Kevin David Brown, contributed to the conceptuali-
zation, outlining, drafting and finalization of the manuscript,
provided critical feedback on the final version of the manuscript
and signed off on the final submission; Amy L. Birath,
contributed to the conceptualization, outlining, drafting and
finalization of the manuscript, provided critical feedback on
the final version of the manuscript and signed off on the
final submission; Gail J. Demmler-Harrison, contributed to
the conceptualization, outlining, drafting and finalization of
the manuscript, provided critical feedback on the final version
of the manuscript and signed off on the final submission; Caitlin
Sapp, contributed to the conceptualization, outlining, drafting,
and finalization of the manuscript, provided critical feedback on
the final version of the manuscript and signed off on the final
submission; Anne Morgan Selleck, contributed to the conceptua-
lization, outlining, drafting, and finalization of the manuscript,
provided critical feedback on the final version of the manuscript
and signed off on the final submission; Alex D. Sweeney,
contributed to the conceptualization, outlining, drafting, and
finalization of the manuscript, provided critical feedback on the
final version of the manuscript and signed off on the final
submission. All authors are in agreement to be accountable for all
aspects of the work in ensuring that questions related to the

accuracy or integrity of any part of the work are appropriately
investigated and resolved.

Disclosures

Competing interests: Megan Honor Pesch serves on the board of
directors of the National CMV Foundation, is a consultant for
MedScape/Web MD, Diasorin, and Moderna. Alex D. Sweeney
has had recent consultancy agreements with Cochlear Americas,
MED-EL GmbH, Advanced Bionics, and Oticon Medical.
Funding source: Megan Honor Pesch receives research funding
from the National Institute for Child Health and
Development. Gail J. Demmler-Harrison assists the National
CMYV Foundation with projects and receives funding from the
National Institute of Allergy and Infectious Diseases Division
of Microbiology and Infectious Diseases, Moderna, Merck,
and Microgen Laboratories.

ORCID iD
Megan Honor Pesch (2 http://orcid.org/0000-0002-8212-2241
References

1. Fowler KB, McCollister FP, Sabo DL, et al. A targeted
approach for congenital cytomegalovirus screening within
newborn hearing screening. Pediatrics. 2017;139(2):¢20162128.

2. Ssentongo P, Hehnly C, Birungi P, et al. Congenital
cytomegalovirus infection burden and epidemiologic risk factors
in countries with universal screening: a systematic review and
meta-analysis. JAMA Netw Open. 2021;4(8):¢2120736.

3. Fowler KB, Ross SA, Shimamura M, et al. Racial and
ethnic differences in the prevalence of congenital cytome-
galovirus infection. J Pediatr. 2018;200:196-201.

4. Korndewal MJ, Oudesluys-Murphy AM, Kroes ACM, van
der Sande MAB, de Melker HE, Vossen ACTM. Long-term
impairment attributable to congenital cytomegalovirus infec-
tion: a retrospective cohort study. Dev Med Child Neurol.
2017;59(12):1261-1268.

5. Boppana SB, Ross SA, Fowler KB. Congenital cytomega-
lovirus infection: clinical outcome. Clin Infect Dis. 2013;
57(suppl_4):S178-S181.

6. Lanzieri TM, Leung J, Caviness AC, et al. Long-term
outcomes of children with symptomatic congenital cytome-
galovirus disease. J Perinatol. 2017,37(7):875-880.

7. Lanzieri TM, Chung W, Flores M, et al. Hearing loss in
children with asymptomatic congenital cytomegalovirus
infection. Pediatrics. 2017;139(3):¢20162610.

8. Shears A, Yan G, Mortimer H, et al. Vestibular and balance
dysfunction in children with congenital CMV: asystematic
review. Arch Dis Child Fetal Neonatal Ed. 2022;107:630-636.

9. Pinninti S, Christy J, Almutairi A, Cochrane G, Fowler KB,
Boppana S. Vestibular, gaze, and balance disorders in
asymptomatic congenital cytomegalovirus infection. Pediatrics.
2021;147(2):¢20193945.

10. Yamaguchi A, Oh-Ishi T, Arai T, et al. Screening for
seemingly healthy newborns with congenital cytomegalo-
virus infection by quantitative real-time polymerase chain
reaction using newborn urine: an observational study. BMJ
Open. 2017;7(1):¢013810.


http://orcid.org/0000-0002-8212-2241

Pesch et al.

11.

12.

14.

15.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Satterfield-Nash A, Umrigar A, Lanzieri TM. Etiology of
prelingual hearing loss in the universal newborn hearing
screening era: a scoping review. Otolaryngol Head Neck
Surg. 2020;163(4):662-670.

Yoshimura H, Okubo T, Shinagawa J, Nishio S-Y, Takumi
Y, Usami S-1. Epidemiology, aetiology and diagnosis of
congenital hearing loss via hearing screening of 153 913
newborns. Int J Epidemiol. 2024;53(3):dyae052.

. van Beeck Calkoen EA, Engel MSD, Van de Kamp JM,

et al. The etiological evaluation of sensorineural hearing loss
in children. Eur J Pediatr. 2019;178:1195-1205.

Fletcher KT, Horrell EMW, Ayugi J, et al. The natural
history and rehabilitative outcomes of hearing loss in
congenital cytomegalovirus: a systematic review. Otol
Neurotol. 2018;39(7):854-864.

Pinninti SG, Rodgers MD, Novak Z, et al. Clinical
predictors of sensorineural hearing loss and cognitive
outcome in infants with symptomatic congenital cytomega-
lovirus infection. Pediatr Infect Dis J. 2016;35(8):924-926.

. Goderis J, De Leenheer E, Smets K, Van Hoecke H,

Keymeulen A, Dhooge 1. Hearing loss and congenital CMV
infection: a systematic review. Pediatrics. 2014;134(5):972-982.
Pesch MH, Lauer CS, Weinberg JB. Neurodevelopmental
outcomes of children with congenital cytomegalovirus: a
systematic scoping review. Pediatr Res. 2024;95:418-435.
Bartlett AW, McMullan B, Rawlinson WD, Palasanthiran
P. Hearing and neurodevelopmental outcomes for children
with asymptomatic congenital cytomegalovirus infection: a
systematic review. Rev Med Virol. 2017;27:¢1938. doi:10.
1002/rmv.1938

Fowler KB. Congenital cytomegalovirus infection: audio-
logic outcome. Clin Infect Dis. 2013;57(suppl_4):S182-S184.
Rohren L, Shanley R, Smith M, et al. Congenital
cytomegalovirus-associated sensorineural hearing loss in
children: Identification following universal newborn hearing
screening, effect of antiviral treatment, and long-term
hearing outcomes. Ear Hear. 2024;45(1):198-206.

Vaudry W, Lee BE, Rosychuk RJ. Congenital cytomegalovirus
infection in Canada: active surveillance for cases diagnosed by
paediatricians. Paediatr Child Health. 2014;19(1):1-5.

Wilson KL, Shah K, Pesch MH. Inconsistent provider
testing practices for congenital cytomegalovirus: missed
diagnoses and missed opportunities. Int J Neonatal Screen.
2022;8(4):60.

Sorichetti B, Goshen O, Pauwels J, et al. Symptomatic
congenital cytomegalovirus infection is underdiagnosed in
British Columbia. J Pediatr. 2016;169:316-317.

Townsend CL, Peckham CS, Tookey PA. Surveillance of
congenital cytomegalovirus in the UK and Ireland. Arch Dis
Child Fetal Neonatal Ed. 2011;96(6):F398-F403.

Rawlinson WD, Boppana SB, Fowler KB, et al. Congenital
cytomegalovirus infection in pregnancy and the neonate:
consensus recommendations for prevention, diagnosis, and
therapy. Lancet Infect Dis. 2017;17(6):e177-e188.

Luck SE, Wieringa JW, Blazquez-Gamero D, et al.
Congenital cytomegalovirus: a European expert consensus

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

statement on diagnosis and management. Pediatr Infect Dis
J. 2017;36(12):1205-1213.

Dollard SC, Dreon M, Hernandez-Alvarado N, et al.
Sensitivity of dried blood spot testing for detection of
congenital cytomegalovirus infection. JAMA Pediatr. 2021;
175(175):¢205441.

Yassine BB, Hulkower R, Dollard S, Cahill E, Lanzieri T. A
legal mapping assessment of cytomegalovirus-related laws in
the United States. J Public Health Manag Pract.
2022;28(2):E624-E629.

Hoki C, White M, Pesch MH, Melvin AJ, Park AH. A
cross-sectional survey of pediatric infectious disease physi-
cians' approach to congenital cytomegalovirus infection. Int
J Neonatal Screen. 2023;9(2):17. doi:10.3390/ijns9020017
Diener ML, Zick CD, McVicar SB, Boettger J, Park AH.
Outcomes from a hearing-targeted cytomegalovirus
screening program. Pediatrics. 2017;139(2):¢20160789.
Suarez D, Nielson C, McVicar SB, et al. Analysis of an
expanded targeted early cytomegalovirus testing program.
Otolaryngol Head Neck Surg. 2023;169:670-677. doi:10.
1002/0hn.320

Orb QT, Pesch M, Allen CM, et al. Congenital cytomega-
lovirus testing outcomes from the ValEAR trial. Otolaryngol
Head Neck Surg. 2024;170(5):1430-1441. doi:10.1002/0hn.670
Del Valle Penella A, Miller J, Rochat R, Demmler-Harrison
G. Utility of dried blood spots for the diagnosis of
congenital cytomegaloviruses within the first 21 days of
life in a single center. Int J Neonatal Screen. 2023;9(3):44.
Kimberlin DW, Jester PM, Sanchez PJ, et al. Valganciclovir
for symptomatic congenital cytomegalovirus disease. N Engl
J Med. 2015;372(10):933-943.

Lanzieri TM, Pesch MH, Grosse SD. Considering antiviral
treatment to preserve hearing in congenital CMV.
Pediatrics. 2023;151(2):¢2022059895.

Chung PK, Schornagel FA, Soede W, et al. Valganciclovir
in infants with hearing loss and clinically inapparent
congenital cytomegalovirus infection: a nonrandomized
controlled trial. J Pediatr. 2024;268:113945.

Lanzieri TM, Caviness AC, Blum P, et al. Progressive, long-
term hearing loss in congenital cmv disease after ganciclovir
therapy. J Pediatric Infect Dis Soc. 2022;11(1):16-23.
Kettler M, Shoup A, Moats S, et al. American Academy of
Audiology position statement on early identification of
cytomegalovirus in newborns. J Am Acad Audiol. 2023;34:84-89.
Kennedy CR, McCann DC, Campbell MJ, et al. Language
ability after early detection of permanent childhood hearing
impairment. N Engl J Med. 2006;354(20):2131-2141.
Moeller MP. Early intervention and language development
in children who are deaf and hard of hearing. Pediatrics.
2000;106(3):e43.

Dahle AJ, Fowler KB, Wright JD, Boppana SB, Britt WJ,
Pass RF. Longitudinal investigation of hearing disorders in
children with congenital cytomegalovirus. J 4Am Acad
Audiol. 2000;11(5):283-290.

The Joint Commission on Infant Hearing. Year 2019
position statement: principles and guidelines for Early


https://doi.org/10.1002/rmv.1938
https://doi.org/10.1002/rmv.1938
https://doi.org/10.3390/ijns9020017
https://doi.org/10.1002/ohn.320
https://doi.org/10.1002/ohn.320
https://doi.org/10.1002/ohn.670

Otolaryngology—Head and Neck Surgery 00(00)

43.

44.

45.

46.

47.

48.

Hearing Detection and Intervention programs. J Early Hear
Dect Interv. 2019;4(2):1-44.

Dhondt C, Maes L, Rombaut L, et al. Vestibular function in
children with a congenital cytomegalovirus infection: 3 years
of follow-up. Ear Hear. 2021;42(1):76-86.

McCreery RW, Walker EA, Stiles DJ, Spratford M, Oleson
JJ, Lewis DE. Audibility-based hearing aid fitting criteria
for children with mild bilateral hearing loss. Lang Speech
Hear Serv Sch. 2020;51(1):55-67.

McCreery RW, Brennan M, Walker EA, Spratford M.
Perceptual implications of level-and frequency-specific
deviations from hearing aid prescription in children. J Am
Acad Audiol. 2017;28(9):861-875.

Cushing SL, Purcell PL, Papaiaonnou V, et al. Hearing
instability in children with congenital cytomegalovirus:
evidence and neural consequences. Laryngoscope. 2022;
132(Suppl 11):S1-S24. doi:10.1002/1ary.30108

Han JJ, Bae YJ, Song SK, et al. Prediction of the outcome
of cochlear implantation in the patients with congenital
cytomegalovirus infection based on magnetic resonance
imaging characteristics. J Clin Med. 2019;8(2):136.

Matsui T, Ogawa H, Yamada N, et al. Outcome of cochlear
implantation in children with congenital cytomegalovirus
infection or GJB2 mutation. Acta Otolaryngol. 2012;
132(6):597-602.

49.

50.

S1.

52.

53.

54.

55.

Viccaro M, Filipo R, Bosco E, Nicastri M, Mancini P. Long-
term follow-up of implanted children with cytomegalovirus-
related deafness. Audiol Neurotol. 2012;17(6):395-399.
Corazzi V, Ciorba A, Bianchini C, et al. Outcome of
cochlear implantation in children with congenital cytome-
galovirus infection: a retrospective case control study. Int J
Pediatr Otorhinolaryngol. 2020;138:110364.

Chebib E, Maudoux A, Benoit C, et al. Predictors of
cochleovestibular dysfunction in children with congenital
cytomegalovirus infection. Eur J Pediatr. 2022;181(8):
2909-2918.

Craeghs L, Goderis J, Acke F, et al. Congenital CMV-
associated hearing loss: can brain imaging predict hearing
outcome? Ear Hear. 2021;42(2):373-380.

Dallaire S, McCunn K, Ravenscroft J, Kennedy J, Hegde
M. eP498: detection of congenital cytomegalovirus infection
on high-risk newborn population. Genet Med. 2022;24(3):
S316.

Gantt S, Goldfarb DM, Park A, et al. Performance of the
Alethia CMYV assay for detection of cytomegalovirus by use of
neonatal saliva swabs. J Clin Microbiol. 2020;58(4):¢01951-19.
doi:10.1128/jcm.01951-01919

Pesch MH, Leung J, Lanzieri TM, et al. Autism spectrum
disorder diagnoses and congenital cytomegalovirus.
Pediatrics. 2024;153:€2023064081.


https://doi.org/10.1002/lary.30108
https://doi.org/10.1128/jcm.01951-01919

	American Cochlear Implant Alliance Position Statement on Newborn Congenital Cytomegalovirus Screening
	Hearing Outcomes in cCMV
	Screening for cCMV
	Rationale For cCMV Screening in the Newborn Period
	Current State of cCMV Screening
	Screening Approaches

	Treatment and Intervention
	Comprehensive Care Approach
	Audiological Monitoring
	Technology and Intervention

	Challenges and Considerations
	Conclusion
	Acknowledgments
	Author Contributions
	Disclosures
	Competing interests
	Funding source

	ORCID iD
	References




