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Learning Objectives
o To characterize the preliminary findings of a longitudinal 

study of infants with congenital CMV identified through a 
universal screening program

o To describe the challenges of conducting a multicenter 
longitudinal study of infants with congenital CMV

o To discuss potential solutions for maximizing participant 
enrollment and retention
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o Long-term follow-up study of cCMV screen-positive newborns

o Goal: Systematically follow all children through 2 years of life

o Periodic assessments of:
o Exam & growth features

o Antiviral treatment status

o Neurodevelopmental outcomes

o Audiological outcomes

o Ophthalmological outcomes

Study Overview



Study Objectives
Among a cohort of infants identified with cCMV by universal 
newborn screen:

o Describe the distribution of neonatal features of cCMV

o Describe trends in antiviral and non-pharmaceutical treatments, 
adverse effects, and impact on long-term outcomes

o Assess the long-term audiologic, neurologic, and developmental
outcomes

o Describe the impact of a positive cCMV screen on the quality of life
of infants and families



Inclusion Criteria
o Neonates born in NYS State during the 1-year cCMV NBS 

Pilot Program

o 10/2023 – 10/2024

o Evaluated for cCMV by a designated

Peds ID referral center

o Family willing and able to complete

all study procedures



Inclusion Criteria
o Study participants meet criteria for one of the four 

following categories:

o Category 1: Confirmed cCMV identified by NBS

o Category 2: Confirmed cCMV not identified by NBS (False-

negative cCMV screen)

o Category 3: False-positive cCMV screen

o Category 4: Premature infants with confirmed CMV on late 

positive NBS



Exclusion Criteria
o Neonate whose parents refuse participation in the 

long-term follow-up study



Study Visit Procedures
CMV 

detected 
on NBS

Regional 
Peds ID 
Referral

- CMV confirmatory testing
- Additional diagnostic testing performed
- Informed consent & enroll in PROACTIVE 

NYS

Entry Visit:
Birth – 1 month old

Antiviral 
started *

No antiviral 
started *

Birth – 6 months old: 
Study visits every 6 

weeks

Birth – 24 months old: 
Study visits every 6 

months

6 – 24 months old: 
Study visits every 6 

months

* Note: Antiviral 
treatment initiation 

decisions were clinically-
determined, not 

PROACTIVE protocol





Study Entry Visit
(Birth – 1 month old)
Newborn evaluation
◦ Confirmatory CMV testing 

results

◦ Maternal CMV history

◦ Neonatal medical diagnoses

◦ Physical exam findings

◦ Growth parameters

Diagnostic results

◦ Laboratory testing

◦ Imaging

◦ Neonatal hearing tests

◦ Ophthalmology exam

Treatment decisions

◦ Treatment provided (if any)



Long-Term Outcomes: 
Neurodevelopment
Neurodevelopmental 
assessments

◦ ASQ-3

◦ ASQ:SE-2

◦ Every 6 months

◦ MCHAT-R/F

◦ 18, 24 months

Children with 
developmental delays 
identified

◦ Early Intervention referral

◦ Neuropsychology 
assessment

◦ Bayley-III

◦ Vineland Adaptive 
Behavior Scales



Long-Term Outcomes:
Hearing and Vision

Audiological monitoring

◦ Every 3-6 months (or more frequent)

◦ Interventions provided

Ophthalmologic monitoring

◦ High-risk infants & site preference

◦ Per Ophtho recommendations

Images: Wikimedia 
Commons



Quality of Life (QoL)
◦ Standardized assessments:

◦ PedsQL (Child QoL)

◦ Parental Stress Scale (Parent/Caretaker QoL)

◦ Time points:
◦ 1 year from study start date (Oct 2024)

◦ 2 years of life



www.proactivenys.org



REDCap Academic



PROACTIVE Study Dashboard



Potential Study 
Participants



Expected Study Accrual
oExpected number of children with cCMV in NYS greatly 

over-estimated:
oOriginal estimate: 0.25% – 0.5% of births

o500 – 1,000 infants expected in NYS

oActual rate of congenital CMV: 0.13%

o279 identified with cCMV in NYS

oOntario cCMV rate: 0.13% (Dunne, 2025)



PROACTIVE Study Accrual

Total 
Accrual 

Confirmed cCMV 
(identified by 

NBS)

Confirmed 
cCMV with 

a false 
negative 
CMV NBS

False 
positive 

CMV NBS

Premature 
infant with 
postnatal 
CMV (<44 

weeks gest)

111 102 4 1 4



Current Study Accrual
oSuccesses
o > 100 enrolled children

o Inclusion of children with clinically inapparent cCMV

o Approaching 2 years follow up every 6 months

oChallenges with enrolling referred infants
o Loss to follow-up

o Family uninterested in research involvement

o Time to site activation



Confirmed cCMV:
Participant Characteristics

Characteristic Total (N=106)
Sex Male 56 (53%)

Female 50 (47%)
Gestational age 
at birth (Weeks)

Mean (s.d.) 38.2 (2.4)

Age (months) Mean (s.d.) 17.3 (3.5)
Race Asian 4 (4%)

Black or African 
American

12 (11%)

White 57 (54%)
More than one 
race

2 (2%)

Unknown 31 (29%)

Characteristic Total (N=106)
Ethnicity Hispanic or Latino 11 (10%)

Not Hispanic or Latino 62 (58%)
Unknown 33 (31%)

Birth Weight 
(kg)

Mean (s.d.) 3.1 (0.6)

Category Confirmed cCMV 
identified by NBS 
program

102 (96%)

Confirmed cCMV not 
identified by NBS

4 (4%)



Cohort Description:
Abnormal findings at Birth

Diagnostic 
abnormalities 
at birth

Total (N=106)

None 53 (50%)
≥ 1 53 (50%)

* Diagnostic abnormality:  At least 1 
abnormal exam, laboratory, or imaging 
result based on the AAP Red Book 
2024 case definitions *



Cohort Description:
Abnormal findings at Birth
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Cohort Description:
Abnormal findings 
at Birth



Cohort Description:
Antiviral treatment

Antiviral 
treatment

Total (N=106)

Untreated 75 (71%)
Treated 31 (29%)



Cohort Description:
Hearing Loss

Hearing loss 
detected

Total 
(N=106)

Among entire cohort 13 (12.3%)

Hearing Loss prior to 
reaching 3 months old

5 (38%)

Hearing Loss at 3 months 
old or older

8 (62%)



Cohort Description:
Brain Imaging Utilization
Characteristic Total (N=89)
Head Ultrasound Performed?

No 16 (18%)
Yes 73 (82%)

MRI Brain Performed?
No 69 (78%)
Yes 20 (22%)

Both Head Ultrasound and MRI 
Brain Performed?

No 69 (78%)
Yes 20 (22%)



Cohort Description:
Ophthalmology Evaluations

Characteristic Total (N=89)
Ophthalmology 
evaluation performed

Yes 48 (54%)
No 41 (46%)

Age at Ophtho eval < 3 months old 41 (85%)
>= 3 months old 7 (15%)

Findings among infants 
tested <3 months old

No cCMV-related  
abnormality

39 (95%)

cCMV-related 
abnormality

2 (5%)



Challenges Faced
o Maximizing participant enrollment and retention
o Less interest in following up among clinically inapparent cases

o Initial enthusiasm wanes over time

o Concerns about data entry into a large database

o Solutions
o Simplifying study design

o Minimizing time required of families

o Encouraging remote/virtual study visits

o Emphasis on developing strong rapport and trust



Challenges Faced
oDiagnostic harmonization across study sites
o Differences in

o Clinical practice

o Guidelines used

o Evaluations performed

o MRI brain, lumbar punctures, ophtho exam

o Catchment areas and driving distances

o Patient populations



Challenges Faced
oSolutions for diagnostic harmonization

o Recommended schedule of events

o Submit raw data (not clinical interpretation)

o E.g.: Microcephaly definition

o Analyses based on a single guideline document (AAP Red Book)

o Monthly calls to discuss challenges, share approach

o Allow for flexibility in logistical approach

o In-person vs virtual visits, telephone follow-ups, etc.



Challenges Faced
oStudy definitions
oAbnormal findings: cCMV-related or coincidence?

oHead ultrasound abnormalities

o Lab abnormalities at diagnosis

oSolutions
oConsistent approach to data analysis
oReport on findings (i.e. exact platelet count), not 

interpretation



Take-away
oUniversal cCMV screening is essential for understanding 

the full spectrum of short- & long-term outcomes

oMust facilitate child & family participation

o Long-term cCMV studies are possible, but require careful 
planning & implementation

o >100 infants enrolled - most without overt cCMV 
symptoms

oGranular data obtained through prospective study

oMore late-onset hearing loss detected than at birth



Next Steps
oComplete 2-year follow-up

oData analysis and dissemination

oWorking to extend follow-up to 3 years - and 
beyond

oAdditional studies

oRetrospective study of children NOT enrolled in 
PROACTIVE

o Leveraging PROACTIVE NYS network for additional 
observational and interventional studies
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Questions?
Andrew.Handel@
stonybrookmedicine.edu

Visit us:
ProactiveNYS.org/

mailto:Andrew.Handel@stonybrookmedicine.edu
mailto:Andrew.Handel@stonybrookmedicine.edu
https://proactivenys.org/
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