
Virginia’s Hearing Targeted cCMV
Screening Program
Stephanie Moody Antonio, MD, FACS

Pediatric Otology/Neurotology, Eastern Virginia Medical School
Deepali Sanghani, MPH

CMV Follow Up Coordinator, Virginia Department of Health
Rebecca Levorson, MD

Pediatric Infectious Disease, Inova Health Systems



2

Outline

Overview of congenital Cytomegalovirus

Background on Virginia's Targeted Screening 
Program

Current Status and Data

Challenges, Obstacles and Lessons Learned

Evaluating Potential Policy Changes



3

Disclosures We have no financial 
disclosure or conflicts 
of interest with the 
material in this 
presentation



What 
is it ?

How 
common 

is it ?

What 
are the 
signs ?

What are the 
consequences

?

Can we treat it?
Can we detect it?

Can we prevent it?

Virginia’s road to legislation



Congenital CMV and hearing loss

cCMV is the most common cause of non-genetic childhood HL
5-10 of every 10,000 children have cCMV-related hearing loss
1 in 5 infants and children with SNHL has HL likely due to cCMV
The majority of children with CMV-related SNHL have delayed-

onset or progressive hearing loss
Delayed HL may occur up to 18 years in up to 50% of infants 

affected by cCMV



• Toxoplasmosis 
(10/100,000)

• Rubella (0.5/100,000)
• Syphilis (10/100,000)
• Herpes (10/100,000)
• CMV (600/100,000)
• Prematurity
• Low birth weight
• Jaundice
• Ototoxic drugs



Natural History of “asymptomatic” cCMV – Normal 
hearing at birth vs early onset or unilateral HL
• 14% of those who had normal hearing at 

birth eventually developed HL
• Of those with unilateral HL, the majority 

had delayed onset HL in the opposite 
ear

• Overall, the rate of bilateral HL in those 
with any HL was 50% by last 
assessment

• Of those with any HL, 65% had 
progression of HL in the poorer ear

• Of those with bilateral HL, 40% had 
progression of HL in the better ear 89% had profound HL in one ear at last assessment

Lanzieri, T. “Hearing loss in children with asymptomatic congenital cytomegalovirus infection.” Pediatrics 2017



Treatment of symptomatic newborns 
improves developmental, language and 
hearing outcomes

• Prospective randomized blinded placebo 
controlled 

• Comparing 6 weeks vs 6 months of 
valganciclovir (an oral medication)

• Initiated within 4 weeks of birth
• Neonates with symptomatic disease, 

including CNS disease and/or hearing loss 

Valganciclovir for Symptomatic Congenital CMV Kimberlin et al 2015

o Neurodevelopmental outcomes were 
significantly better in the group treated 
for 6 months compared to the group 
treated for 6 weeks, regardless of 
baseline neurologic status

o Hearing was more likely to be 
improved or remain normal at 12 
months (3X odds) and at 24 months 
(2.6X odds) in group treated for 6 months 
compared to the group treated for 6 
weeks



• Retrospective review over 12 years
• 59 infants with isolated cCMV-

related HL started on antiviral 
therapy within 12 weeks of birth and 
treated for 12 months, followed 4-5 
years

• Unilateral HL in 64%

• 68.8% of ears with HL improved, most 
returning to normal

• 93% of ears with mild HL improved
• 70% with mod HL improved
• 16% with severe HL improved
• No deterioration in any of the 

uninfected ears

Pasternak et al. 2018
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If we could treat cCMV-related HL, how can we identify the 
infants who might benefit and find them in time to initiate 
effective treatment?

The condition is an 
important health 

problem 



We are not very good at detecting CMV

Inconsistent Provider Testing Practices for 
Congenital Cytomegalovirus: Missed 
Diagnoses and Missed Opportunities. Int J 
Neonatal Screen. 2022 Nov 14;8(4):60. 
Wilson KL, Shah K, Pesch MH. University of 
Michigan

• cCMV testing was infrequent, the diagnostic 
prevalence of cCMV identified in this study 
was low, 0.2 per 1000 live births (vs 
expected 4.5/1000)

• A failed newborn hearing screen rarely 
prompted cCMV testing in the study cohort

Evaluation of clinically asymptomatic high 
risk infants with congenital cytomegalovirus 
infection. J Perinatol 40, 89–96 (2020). 
Ronchi, A., Zeray, F., Lee, L.E. et al. 

Among 34 known CMV-infected neonates who 
had a normal physical examination, 

• 56% had at least one abnormality on 
laboratory, radiographic, or ophthalmologic 
evaluation and 

• 24% of infants had ≥2 abnormalities. 



Neonatologists
Pediatricians
Hospital Lab

Regulatory agencies

Pitching CMV 
screening  



Obstacles for CMV screening
• Limited CMV awareness, both providers and parents 
• Critical timing issues

• Screening causing delay in discharge from nursery
• Outpatient hearing rescreen is often too late for CMV screen
• High rate of lost to follow-up after hospital discharge

• Absence of an inexpensive and rapid screening test 
• Urine screens were a challenge both in the nursery and outpatient offices

• Difficulty in confirming the diagnosis of cCMV after the newborn period
• Dried blood spots are often not preserved (6 months)
• Viral testing on DBS is insensitive and has limited availability



More Obstacles for CMV screening
• Cost-effectiveness
• Concerns of providers

• Unnecessary anxiety for parents
• Unnecessary screening with high false positive rate of initial hearing 

screen
• Responsibility for follow-up 

• Lack of consensus about treatment



Benefits of Newborn Screening for CMV
• Identifies infants who may benefit from antiviral treatment
• Improves early identification and outcomes for infants with other cCMV-

related problems such as vision impairment and neurological 
complications through early diagnosis 

• Enhances EHDI program
• Reduces lost to follow-up
• Improves timely diagnosis and treatment for hearing loss

• Improves cost-effectiveness of diagnostic evaluation for hearing loss
• Identifies reason for hearing loss in some
• Raises awareness of CMV in general which potentially improves 

prevention



• Utah mandated CMV screening
• Improved timely diagnostic 

hearing evaluation 
• Timely diagnostic hearing 

evaluation was more common in 
infants who were screened for 
CMV compared to those not 
screened 

• …Reduced lost to follow-up rate 
for NBHS by 74%

Pediatrics. 2017

CMV Screening Enhances EDHI Programs



Summary of EHDI Data, 2019
USA Virginia

Total births 3,604,761 97,400

Percent screened for HL 98.9 %  98 %

…Of those screened, percent screened by 1 month 97.7 %   97.7 %

…Of those screened, percent not passing final hearing screen 1.7 % 1.8 %

Of those not passing final hearing screen, percent with diagnosis (Either 
passed diagnostic evaluation or confirmed to have HL)

62.0 % 54.4 %

Of those that did not pass screen, percent diagnosed by 3 months of age 49.1 % 41 %

Of those that did not pass screen, percent with diagnosis of confirmed 
hearing loss

9.7 %
(n=5934)

6.3 % 
(n=107) 

Of those that did not pass screen, percent lost to FU with no 
documentation

27.5 % 40.9 %

Percent of those with HL enrolled in EI by 6 months 44.7 % 43.9 %



Neonatologists
Pediatricians

Hospital
Audiology

Nurses
Staff

Pitching CMV 
screening  



Hearing-targeted CMV Screening at Children’s 
Hospital of the King’s Daughters
• Developed educational materials for parents and healthcare providers
• Recruited engagement of neonatologists and pediatricians
• Integrated CMV testing into hospital-based quality programs and EMR
• Requested access to saliva testing on site
• Developed workflows for nursing and audiologists to do saliva swab in 

ENT department
• Implemented CMV screening in ENT office for newborns referred for 

follow-up outpatient NHS starting 4.1.2019
• Implemented plan for tracking and follow-up of test results
• Convinced neonatologists to pilot testing in nursery
• Meanwhile, we worked through Virginia Legislative process



CHKD Hearing Rescreen Before and After Implementing 
CMV screening in the OTO office

2017 2019

The number of days to outpatient rescreen was significantly reduced from 47.7 
days  to 38.4 days (p=.0011) 



Age in days when screened for 
those with CMV testing

Age in days screened for those 
with no CMV testing

The timeliness of rescreening was significantly better in those who had CMV screening, even 
though screening was in some cases done at the time of rescreening. 32 days compared to 49 
days. 

CHKD Hearing Rescreen Before and After Implementing 
CMV screening in the OTO office



Obstacles for CMV screening
• Limited CMV awareness, both providers and parents 
• Critical timing issues
• Difficulty in confirming the diagnosis of cCMV after the newborn 

period
• Concerns of providers
• Lack of consensus about treatment

Solution
Newborns must be screened 
for cCMV prior to discharge 

from newborn nurseries 



The perfect storm



Neonatologists
Pediatricians

Hospital
Audiology

Nurses
Staff

Legislators

Pitching CMV 
screening  

Emphasis on the cost-
effectiveness of diagnostic 

evaluation, benefits of early 
detection of hearing loss, 

potential to improve our EHDI 
program and potential cost 

savings to prevent 1 cochlear 
implant annually



Virginia’s Legislation

• Approved March 18, 2019 “Be it enacted by the General Assembly of Virginia: That the 
Board of Health shall amend regulations governing newborn screening to include 
screening for congenital cytomegalovirus in newborns who fail the newborn hearing 
screen.

• According to the Administrative Code of Virginia 12VAC5-80-150: “If a newborn has a 
failed newborn hearing screening, the discharging facility shall collect and submit a 
sample for cCMV testing prior to discharge. If the newborn is under the care of a specialty 
level or subspecialty level nursery, the cCMV screening shall be performed in accordance 
with the protocols”

• As of September 1, 2020- Virginia began screening children who fail final initial hearing 
screen at birth.

26



Virginia's Hearing 
Targeted CMV Program
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Timeline

Targeted cCMV screening legislation 
introduced and passed

Feb. 2019

Development of workgroup

Mar. 2019

Enhancements to EHDI-IS

Jan.–June 2020

Stakeholder Training

Apr.–July 2020

Targeted cCMV screening program 
implemented

Sep. 2020
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cCMV Workgroup

Included Key Stakeholders
• Audiologist
• Infectious Disease Specialists
• Otolaryngologists
• Neonatologists
• Parents/Family Members
• Hearing Screeners
• Nursing Staff

Develop Legislation and Protocols
• When/how to conduct screening
• Testing Parameters
• Follow up Outpatient

Design Educational materials
• Inform and educate providers and families
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Key 
Personnel

EHDI Team:
CMV Follow Up Coordinator

CMV Follow Up Specialist

DCLS Personnel

Parent Support/ Family 
Educator

Division of Consolidated 
Laboratory Services (DCLS) 

State Laboratory
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CMV Sample 
Collection
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Congenital cytomegalovirus (cCMV) 
Screening at DCLS

Rejection reasons:

• Sample arrived warm/not cold

• Sample Viral Transport Media (VTM) volume is greater than or less than 1 mL

• Sample was collected when baby was more than 21 days old

• Sample was collected more than 7 days ago

• Labeling error/lack of identification on the sample
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EHDI – IS 
CMV Module



Reviewing Results
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Trainings 
and 

Outreach

Conduct Hospital 
Training Sessions

Develop of educational 
resources

Distribute resources to 
hospitals and PCPs
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Letters

Texting

Follow up Calls

VDH Follow up
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Follow up Recommendations

Saliva Screening Result Recommendation

Not Detected Follow recommendations for outpatient hearing screening within 1 
month.

Detected

Child should have a urine CMV PCR collected before 21 days of life
Follow recommendations for outpatient hearing screening within 1 
month.

Unsatisfactory Evaluation
Urine CMV PCR collected before 21 days of life

Follow recommendations for outpatient hearing screening within 1 
month.

No cCMV test done in hospital Saliva or urine CMV PCR collected before 21 days of life.



Current Status and Data
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cCMV Screening Overview Since 
September 2020
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Hearing Loss and cCMV Detected Since 
cCMV Program Implementation

Since September 2020, 
452 infants have been 

diagnosed with hearing 
loss and 22 with cCMV

• 10 infants have both hearing 
loss and cCMV

• 12 infants diagnosed 
with cCMV but no hearing 
loss

8 of these infants were 
diagnosed with hearing 
loss before 3 months
• 2 were diagnosed after 3 

months but before 1 year
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Annual cCMV Screening Compliance
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cCMV Screening Results
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Percent Detected on Urine PCR
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79% received a 
confirmation test within 

the recommended 
timeframe
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Hearing Screening and Diagnosis Before and After 
cCMV Implementation

There is a statistically significant difference in age at rescreen and age 
at diagnosis of hearing loss before and after implementation of cCMV

screening in Virginia

Average time between initial and 
rescreen improved by 19.3 Days

Before 
Implementation 

of CMV

87.2 Days

After 
Implementation 

of CMV

67.9 Days

Average age at diagnosis of 
hearing loss improved by 49.8 

Days

Before 
Implementation 

of CMV

150.1 Days

After 
Implementation 

of CMV

100.2 Days
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Diagnosis with Hearing Loss or 
Hearing Within Normal Limits

Diagnosis with 
Hearing Loss

Recommendation: Diagnosis by 90 days

September 2020: Implementation of Hearing 
Targeted cCMV Screening Program
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Challenges, Obstacles, 
and Lessons Learned



Successes

• Hospital support
• Virtual trainings
• DCLS for all testing

Challenges 

• Sample rejection
• High false positive rate
• PCP education and 

outreach
• Increasing awareness

After Implementation



Physician to Physician Education

• 2019: Key Clinician Stakeholders from across Virginia crafted 
the regulations

• 2020: virtual educational sessions through VDH EHDI
• 2020: Pediatric Grand Rounds throughout Virginia 

• all Children’s Hospitals had outreach educational sessions
• September 2021: VA AAP/VDH congenital CMV Lecture
• Network of Pediatric Infectious Diseases Physicians based on 

regions of VA
• Referral network for clinicians with any clinical cCMV questions





Hearing is only one 
aspect of cCMV

EMR Triggers for cCMV Screening:

EMR Prompts for:
• Microcephaly
• SGA/IUGR
• HSM
• Direct 

hyperbilirubinemia
• Unexplained persistent 

thrombocytopenia



Challenges More Recently

• Lack of confirmatory Urine cCMV PCR 
(increased rate over last 3 years)

• Premature neonate population

• Variation in cCMV treatment recommendations



High False Positive Saliva Screens

• Positive saliva screen needs confirmation
• Urine PCR confirmatory testing: missing
• Alternative screening methods for cCMV



Peds ID Society and cCMV Policy Experts

• Reassess and readdress treatment recommendations for 
cCMV babies with isolated SNHL

• Do we need further study on this population?
• Do we allow for shared decision making?
• Do we ask for more frequent hearing assessments?



Moderate to Extreme Premature Neonates

• Consideration for Universal urine PCR 
screening 
• They fall outside of hearing targeted 
screening state program

• Higher risk for worse outcomes



Universal Screening for cCMV?

• Hearing targeted screening is insufficient
scCMV signs can be subtle and frequently missed

• Premature neonates often miss out on timing for hearing 
targeted screening

• What do we do with the information in asymptomatic babies?



Long-term Follow-up of cCMV Children

Limited long term follow up on babies and children with cCMV
• Those treated with antiviral medications vs. not

• Babies without baseline SNHL can develop SNHL over time
• At what rate in treated vs. other scCMV babies? 

• What neurocognitive or neuropsychiatric abnormalities may 
develop over time?

• At what rates?
• What else should we be watching for?
• Do antiviral medications mitigate or modify any of these effects?
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Questions
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Contact Us
Rebecca Levorson, MD: Rebecca.Levorson@inova.org

Stephanie Moody Antonio, MD: Moodysa@evms.edu

Deepali Sanghani, MPH: Deepali.Sanghani@vdh.virginia.gov

mailto:Rebecca.Levorson@inova.org
mailto:Moodysa@evms.edu
mailto:Deepali.Sanghani@vdh.virginia.gov
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