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Hearing ou tcom es in  ch ild ren  
aئected  by congenita l 

cytom egalovirus (cCMV) in  Utah



Learning objectives
● Describe the three cCMV surveillance case classifications
● Identify hearing outcomes by cCMV case severity
● Predict timing of hearing changes that can be seen with 

cCMV
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What is  cytom egalovirus (CMV)? 

● Cytomegalovirus is a very common virus of the herpes
family - Roughly 50% of Americans will be infected with it by 
child-bearing / middle age. 

● A vast majority of cases are asymptomatic or result in mild 
flu or mono like symptoms. 

● When a mother contracts CMV during pregnancy and 
passes it to her baby in utero, this is a case of congenital 
cytomegalovirus (cCMV).



What is  cytom egalovirus (CMV)? 

● 1 in every 200 babies is born with cCMV in the US. 

● cCMV is the most common infectious cause of birth defects

● 1 in 5 cCMV babies will have long-term health concerns such 
as developmental disabilities, vision loss, or sensorineural 
hearing loss (SNHL).

● cCMV is the leading non-genetic cause of SNHL in children

○ About 25% of childhood hearing loss (HL) by age 4 years



26-10-10 UCA, “Cytomegalovirus (CMV) 
Public Education and Testing”

● DHHS establish and conduct a 
public education program to 
inform pregnant women and 
women who may become pregnant
about CMV (incidence, 
transmission, birth defects, 
diagnostic methods, preventative 
measures)

26-10-10 UCA, “Cytomegalovirus (CMV) 
Public Education and Testing”

If a newborn infant fails the 
newborn hearing screening test(s)...

● Medical Practitioner shall: Test 
the newborn infant for CMV 
before 21 days of age… unless 
the parent objects;



Utah  CMV Rule
R398-4-3. Clarification of when a newborn fails a hearing screen.

● The newborn must fail both hearing screens, the initial hearing screen 
routinely done at birth and the subsequent follow up screen, OR

● Initial failed hearing screen is obtained after 14 days of age, OR

● Follow-up screening isn’t complete by 14 days of age



Utah  CMV Rule
R398-4-4. Special populations of newborns.

● In special populations of newborns where newborn hearing screening(s) 
cannot be accomplished prior to 21 days of age, testing for CMV is left to the 
discretion of the medical practitioner(s) caring for the newborn.

● Special populations of newborns may include, but are not limited to, 
premature or medically fragile newborns or newborns receiving ongoing 
medical care.



Utah  EHDI goa ls: Τ - 3 - 6Υ

Early intervention 
< 6 months of age

Diagnose 
< 3 months of age

CMV testing 
< 21 days of age

Screen 
< 10 days of age 



Two-stage  newborn  hearing screen ing

PASS FAIL

CMV PCR 
testing

Rescreening

< 10 DAYS < 21 DAYS

Medical home 
monitoring

Schedule with 
Pediatric audiologist

Auditory Brainstem 
Response (ABR) testing

* >2 hours after 
feeding

LAB

PASS FAIL

Initial screening
< 24-48 hours

Medical home 
monitoring

1st stage 2nd stage



High-risk ta rge ted  CMV testing

● Intermountain Health birthing hospitals + 2 others adopted high-risk testing protocol in la te  
2019 (represent about half the birthing hospitals in Utah)



Increase  in  CMV te sting in  Utah  over tim e

High-risk targeted testing 



Conئ rm ed cases

n=160

High-risk targeted testing 

Note:
The difference
in numbers are
because of the 
small
#s of “inpatient 
r/o” tests 
that aren’t 
hearing
or high risk 
targeted.



● Confirmed cCMV infection 
○ Confirmatory laboratory evidence without 

clinical evidence

● Confirmed cCMV disease
○ Confirmatory laboratory evidence with 

clinical evidence

● Probable cCMV disease
○ Presumptive laboratory evidence with 

clinical evidence

Standardized Surveillance Case Definition 
for cCMV Infection and Disease (2023)

Laboratory results:

○ Urine, whole blood, CSF, DBS 
within 21 days are confirmed

○ 22-42 days are presumptive
○ Saliva at any point up to 42 days is 

presumptive



Clin ica l crite ria



Case  classiئ ca tions: Ju ly 2013-June  2025

n=163

n=93

n=53

n=1767% ~⅓ are 
“asymptomatic”

~⅔ are 
“symptomatic”



cCMV and  hearing loss (HL)

● Can be delayed in onset 
● Can progress 
● Can fluctuate
● “Symptomatic” (Sx) cCMV typically affected earlier, more 

often, more severely
● Vos et al review (Ear Hear. 2021 Nov-Dec;42(6):1447-1461)

○ >33% in Sx cCMV
○ <15% in Asymptomatic (Asx) cCMV

● Sx: ~ 33-65% develop SNHL
● Asx: ~ 7-15% develop SNHL

● PubMed (2021) - "Cytomegalovirus-A Risk Factor for Childhood Hearing Loss: A Systematic Review"

● PMC (2022) - "A Review of Sensorineural Hearing Loss in Congenital Cytomegalovirus"

● PMC (2023) - "Congenital Cytomegalovirus and Hearing Loss: The State of the Art"

● PubMed (2014) - "Hearing loss and congenital CMV infection: a systematic review"



Case  classiئ ca tions: Ju ly 2013-June  2025

n=110

n=66

n=40

n=57
~⅓ are “asymptomatic”
~⅔ are “symptomatic”

~ 33% are “asymptomatic”
~ 16.5% have “isolated SNHL”
~ 24% have SNHL +
~ 27% are affected but w/o SNHL

n=27
n=39

n=44

Overall cases:



cCMV and  hearing loss 

n=64, 39.3%

FC=fluctuating conductive

39% of all of our cases have SNHL!!



cCMV and  hearing loss 

n=64, 58.2%

n=110
● 93 confirmed disease
● 17 probable disease

58% of our disease 
cases have SNHL!!



cCMV and  hearing loss 



Audiologica l follow-up  for cCMV

Regular and long-term monitoring is KEY.

Every 3 months for the first 3 years of life 
then every 6 months up to 6 years; 
annually thereafter. Always sooner if 
concerns or changes are noted.



Hearing loss onse t

Average age of onset of all cases with SNHL (64 cases) = 6.62 months

- Min: 0.10 months, Max: 54 months

Average age of onset of all confirmed disease cases with SNHL (54 cases) = 7.6 months

- Min: 0.10 months, Max: 54 months

Average age of onset of all probable disease cases with SNHL (10 cases) = 1.31 months

- Min: 0.66 months, Max: 2.76 months

*Age of onset was calculated by date of first Dx Auditory Brainstem Response (ABR) showing signs of HL



Hearing loss onse t

4 ½ years old



Hearing loss onse t am ong cases with  classiئ ca tion  changes

Average age of onset of disease cases with no symptoms at birth (could be classified as 
infection at birth but are now disease) = 31.43 months

- N=9, Min: 8 months, Max: 54 months

Average age of onset of disease cases with symptoms at birth but no hearing loss present at 
first DxABR (classified as disease at birth because of other symptoms, but had late onset hearing 
loss) = 18.82 months

- N= 5, Min: 4 months, Max: 24 months

*Age of onset was calculated by date of first Dx audiology eval showing signs of HL

This is why continued monitoring is important!!

*15% “asx” developed SNHL*



Hearing loss p rogression  (Note : 7/1/13-6/30/23)

58 
Cases with SNHL at most recent 

diagnostic evaluation

30, 52.6%
No progression 
of hearing loss 

since initial 
evaluation

27, 47.3%
Progression of 
hearing loss 
since initial 
evaluation

Severity Initial 
evaluation

Most 
recent 
evaluation

No loss 10 0

Mild 4 1

Moderate 5 7

Severe 7 4

Profound 1 15

Table represents degree of loss in 
poorer hearing ear



Hearing loss p rogression  (Note : 7/1/13-6/30/23)



Hearing loss seve rity and  la te ra lity

(7/1/13-6/30/23)SNHL

17.5% of unilateral losses became bilateral



Hearing loss seve rity (7/1/2013 - 6/30/25) 

Non-cCMV SNHL All cCMV SNHL 



In fection  cases tha t becam e d isease  cases

Example of 10 cases:
1. No apparent signs at birth, passed NBHS - later identified 

via dried blood spot (DBS) (no SNHL, but has cerebral palsy (CP))

2-7. Six cases passed NBHS, no apparent signs at birth - later 
identified via DBS (all have SNHL, and one also has CP)

8-9. Both failed NBHS, had normal initial Dx ABR, then later developed
SNHL (one identified by urine <21 days, the other by DBS)

10.  Failed NBHS, had normal initial Dx ABR. Brain imaging in late 
infancy was abnormal. DBS came back positive (now has SNHL
and CP)



In fection  cases tha t becam e d isease  cases

Case 2:
● Passed inpatient NBHS

● Later referred to audiology by early intervention due to 
motor skills and speech delay 

● Evaluation at 18 months found moderate to severe 
SNHL in one ear and mild to moderately-severe SNHL in 
the other

● DBS was tested and positive for cCMV



In fection  cases tha t becam e d isease  cases

Case 3:
● Passed NBHS

● Sudden SNHL in one ear at age 4 yrs. Received cochlear 
implant; other ear still hearing well

● DBS was tested and positive for cCMV



In fection  cases tha t becam e d isease  cases

Case 4:
● Passed NBHS

● Evaluated at 39 months for suspected hearing loss: 
Unilateral severe/profound SNHL

● DBS was tested and positive for cCMV



In fection  cases tha t becam e d isease  cases

Case 5:
● Passed NBHS

● Diagnosed with unilateral SNHL at age 2 years

● DBS was tested and positive for cCMV

● Vestibular testing at 2 ½ yrs found bilateral loss of 
vestibular function

● Diagnosed with CP and developmental delays



In fection  cases tha t becam e d isease  cases

Case 6:
● Passed NBHS

● Referred for ABR at 23 months d/t speech and 
developmental delays, lack of response to sounds at 
home

● Bilateral profound SNHL; received cochlear implants at 
30 months

● DBS was tested after ABR and cCMV positive



Audiologica l follow-up  for cCMV

Regular and long-term monitoring is KEY.

Every 3 months for the first 3 years of life 
then every 6 months up to 6 years; 
annually thereafter. Always sooner PRN - if 
concerns or changes are noted.



Audiologica l follow up  - TIME
(7/1/13-12/31/19)

n=68 
cases

n=18 
cases



Audiologica l follow up  - NUMBER
(7/1/13-12/31/19)

Recommendation is 
16 evaluations in 

first 5 yrs

n=68 
cases

n=18 
cases



Newborn  hearing screen ing (NBHS) Note: 7/1/13 - 6/30/25

n=163

n=71

Overall UT births NBHS failure 
(most conclusive result) = 1%



Newborn  hearing screen ing (NBHS) by classification

n=93 n=53



Takeaways

● If a child has cCMV, there is ~39% chance they’ll have hearing loss
● Those with clinical signs have a high likelihood of SNHL
● Regular audiology follow-up is essential due to the late onset and/or 

progressive nature of cCMV-induced hearing loss
● Almost 1/5th of unilateral hearing losses became bilateral
● Hearing changes occur throughout infancy and early childhood
● Newborns with cCMV have a much greater risk of failing NBHS than the 

general population
● Testing stored DBS useful in confirming cCMV in late-onset sequelae



Thank you!

Max Sidesinger, MS
EHDI Epidemiologist
CMV Data Coordinator

Jacinda Merrill, MPH
CMV Epidemiologist

Krysta Badger, BS
EHDI Data Coordinator

smcvicar@utah.gov
cmv@utah.gov
ehdi@utah.gov
chap@utah.gov

cCMV surveillance
position statement
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