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What is Congenital Cytomegalovirus (cCMV)?
• A very common virus, member of the herpes family 
• Most of worldwide population has been exposed by early adulthood
• No serious complications for healthy people if acquired after birth 
• Can have serious effects on the immunocompromised inc. transplant 

pts
• Potential for very serious complications for fetus if a pregnant woman 

is infected
• MOST COMMON intrauterine infection

• Birth prevalence is approx. 0.7% (est. 20,000/year) or about 1  in 200 
• Approx. 15-20% of those who are cCMV+ will be symptomatic at birth (up to 

~4000/year)
• The most common cause of non-genetic deafness and birth defects



CMV Transmission
• Through bodily fluid: saliva, tears, breast milk, urine, semen, vaginal
• Pregnant women who get CMV have a 1 in 3 chance of passing to 

fetus
• Women who work/live with the birth-5 population are at greatest risk 

of passing CMV to developing fetus 
• Most women of childbearing age have been exposed (~80%)
• Latent CMV virus can be reactivated and transmitted to the fetus; 

reactivation causes more cases, therefore education alone can’t 
reduce the risk

www.nationalcmv.org & https://www.marchofdimes.org/

http://www.nationalcmv.org/
https://www.marchofdimes.org/


cCMV Statistics/Info

• cCMV is more common than the 29 combined metabolic and endocrine 
disorders on the RUSP

• 1/200 babies in US will be born with cCMV
• Only ~10% are symptomatic at birth
• Up to 90% will have no clinical manifestations* at birth (with or without 

hearing differences)
• Additional 15% will not have symptoms at birth but will develop a 

delayed-onset and/or progressive change in hearing status and would 
be missed by NBHS

• Total 20% will have long-term health complications
• Affects those from lower SES and people of color more

• Leading to more health disparities

• www.nationalcmv.org

http://www.nationalcmv.org/


Potential cCMV complications
• Sensorineural Hearing Loss (SNHL) 

from birth and/or late onset or 
progressive decline in hearing status

• Vision loss/retinitis
• Petechiae
• Microcephaly
• Seizures
• Kidneys, lungs, liver damage
• Small for Gestational Age (SGA)

• Cognitive and motor skills disabilities
• Intrauterine growth retardation 

(IUGR)
• Jaundice (hyperbilirubinemia)
• Blood disorders: thrombocytopenia, 

anemia leukopenia
• Cerebral palsy
• Fetal demise
• Miscarriage
• And more…….

www.nationalcmv.org

http://www.nationalcmv.org/


Comparison of congenital disorders

• More children will have disabilities due to congenital CMV than other 
well-known disorders, including Down Syndrome, Fetal Alcohol 
Syndrome, Spina Bifida, and Pediatric HIV/AIDS.

www.hhh.iowa.gov

http://www.hhh.iowa.gov/


Screening Methods: Targeted vs. Universal 
• (Hearing) Targeted Screening

• Screening based on a failed newborn hearing screening
• Not effective since most affected babies won’t have symptoms at birth
• Will only identify 7% of all children born with cCMV

• Expanded Targeted Screening
• Screening when other birth conditions are present e.g., microcephaly, IUGR, 

neurological involvement, jaundice

• Universal Screening
• Screen ALL newborns to improve detection, intervention and outcomes

• Senator Blumenthal (CT) just introduced federal legislation to provide funding for 
screening programs, research and education (similar to the EHDI program)



Current cCMV screening in the United States*

* Constantly changing (current as of 2/27/24)
https://www.nationalcmv.org/about-us/advocacy

https://www.nationalcmv.org/about-us/advocacy
https://www.nationalcmv.org/about-us/advocacy


Why hearing targeted screening is inadequate

• Most infants with symptomatic cCMV are missed (>90% missed in one 
study) because we rarely test even when there are symptoms

• All patients without clinical manifestations of cCMV who do not fail 
the newborn hearing screen are missed

• Delayed identification of hearing status and neurodevelopmental 
issues impact treatment, access to language, intervention, education, 
outcomes



Value of Universal Screening

• Universal screening identifies children with "asymptomatic" cCMV at 
risk for changes in hearing as well as children with symptomatic cCMV 
who are at risk for neurodevelopmental issues, visual impairment, 
and other comorbidities in addition to changes in hearing status

• Universal screening would:
• Enable prompt referrals and evaluations for all 
• Allow for hearing and neurodevelopmental monitoring
• Facilitate services and treatment (antivirals, early intervention, access to 

language, hearing aids, cochlear implants)



The financial benefit
• In addition to health outcomes and quality of life benefit, a cost-

analysis study concluded that universal screening for cCMV would be 
cost-effective and result in net healthcare savings (Gant et, al, 2016)

• Other studies demonstrating cost benefit conducted in Japan, China, 
Australia

• There is clear data supporting the financial benefit of early 
identification and intervention for sensory disorders, in general, in 
terms of reduced educational costs, and increased earning potential



cCMV Screening Methods

• Current “gold standard” tests: Urine viral culture, Saliva and Urine 
PCR

• Saliva PCR average $15
• Covered by most public and private insurance

• Dried blood spots are collected for all infants and would be easier to 
use for universal screening

• CMV dried blood spot testing has improved greatly in recent years (up to 86% 
sensitivity in a recent study)

• MN using DBS testing



Hearing Status and cCMV

• Up 25% of all sensorineural hearing differences may be due to cCMV
• Can occur with or without other ‘clinical manifestations’ (aka symptomatic/ 

asymptomatic)
• Differences in hearing status can be congenital, bilateral, unilateral, early–

onset, delayed-onset, progressive
• Up to 50%  with cCMV may experience fluctuations and/or progression in hearing 

levels
• May progress throughout adolescence, but greatest changes occur by age 5-6 (peak language 

learning time)
• Progression can occur after years of stability

• ≥50% can’t be detected on a NBHS
• Frequent audiological monitoring needed throughout childhood to ensure 

access to language and to improve outcomes 

Fowler, KB, 2013



Hearing Status in Symptomatic vs Asymptomatic cCMV

• Higher proportion of hearing loss in symptomatic vs asymptomatic
• However, asymptomatic accounts for the greatest number of SNHL 

cases
• ~5% of asymptomatic  cases have severe HL in at least one ear by 12 

months, and half meet CI criteria by 5 years
• Microcephaly and abnormal head CT scan associated with increased 

risk of SNHL in symptomatic babies

Lanzieri, et al. 2018, Rosenthal, et al. 2009



Hearing Status Research study #1
• Rohren, et al., 2023 (MN data)

• Retrospective study of cCMV+ babies (n=44 /445) (~10%)
• 75% (n=33) had SNHL

• Mean age of detection was 13 months
• Hearing decreased in ≥50%
• Hearing fluctuated in ≥23%
• Those who were symptomatic at birth had poorer hearing levels

• 39% (n=17) passed NBHS bilaterally
• 35% (6/17) developed SNHL by 20 months
• 65% (11/17) had stable hearing levels though 18 months

• 39% (n=17) failed NBHS  bilaterally 
• 100% had severe to profound, bilateral SNHL
• 94% (16/17) diagnosed by 2 months

• 23% (n=10) failed in one ear
• 52% with unilateral SNHL later developed bilateral SNHL

• 55% (18/33) received antiviral meds
• less decrease in thresholds than those who didn’t get treatment, seemed to help stabilize



Hearing Status Research study #2

• Lanzieri et al., 2017 (n=92)
• 65% had progressive decrease 
• 25% that passed NBHS developed a change in status
• Most unilateral SNHL progressed to bilateral SNHL
• Those with unilateral had more changes and decrease than those with typical hearing at birth
• The hearing change risk for cCMV+ children from birth through age 18 was 4x greater than 

for control group

• “We estimate that 5% of children with asymptomatic cCMV infection, about 900 annually,  
will have SNHL 70dB or greater in at least 1 ear by age 12 months” and 

• “An estimated 2%  (~400 per year) of children with asymptomatic congenital CMV infection 
develop severe enough SNHL to meet cochlear implant candidacy, but their risk of developing 
hearing loss after age 5 years is not significantly increased compared to uninfected children”



Hearing Status Research study #3
• Lanzieri et al., 2018 (n=168)

• Longitudinal study, compared cCMV+ babies symptomatic at birth vs non-symptomatic at 
birth

• 74% of symptomatic group and 22% of the asymptomatic group had SNHL
• The majority of SNHL was present at birth in the symptomatic group
• The majority of SNHL was later onset in the asymptomatic group

• ALL that were identified with SNHL after NBHS experienced a decrease in hearing levels
• Those diagnosed soon after birth had poorer thresholds than those with delayed-onset

• In the asymptomatic group, a majority that had UNHD progressed to bilateral by 18 years old
• Steepest progression in status by 5-6 years old, but could continue beyond even after years of 

stability
• Approximately 50% with cCMV hearing differences were not detected by NBHS
• Microcephaly & other brain abnormalities were associated with increased risk of a change in 

hearing 
• 20% of asymptomatic infants had brain abnormalities in this study

• Estimated about 900 per year will have severe to profound SNHS by 1 year old with half 
meeting criteria for CI by 5 years old



Unilateral hearing loss in CMV

• One of the most common causes of ‘single-sided deafness’
• In multiple studies, infants with unilateral hearing loss later 

developed hearing loss in the opposite ear
• Unilateral SNHL more common in asymptomatic cCMV than 

symptomatic
• In most cases the poorer hearing ear worsens earlier and more 

precipitously than the better-hearing ear

(Tissera, et al., 2021, Torrecillas, et al., 2020)



Recommended Hearing Monitoring Timeline(s)

• American Academy of Audiology Position Statement (2023)*
• Diagnostic ABR every 3-6 months for the first year after initial test
• Every 6 months until age 3 years
• Annually until age 6 years

• Minnesota guidelines:
• Diagnostic ABR by 1 month
• Repeat ABR by 5 months
• Every 3 months through age 2 years
• Every 6 months from 3-6 years
• Every year after through age 10

• International cCMV Recommendations Group (2015)
• 6-month intervals through age 3
• Annually from 4-19 years

• National Deaf Children’s Society
• Every 3-6 months from birth – 3 years
• Annually 3-6 years



Antiviral Therapy
• Antivirals may improve hearing and neurodevelopmental outcomes if 

started in the first month of life
• Some research suggests that there may be some benefit even beyond the first 

month

• Current ‘standard of care’ is to offer antivirals for babies with 
moderate to severe symptoms

• Ongoing research for babies with more mild symptoms or only hearing 
differences, but this is not ‘standard of care’

• Antivirals may have serious side effects, so must weigh risk/benefit



cCMV Vaccine

• Research and trials in process – showing promise
• NIH recently (2023) had a hybrid conference

• Discussed vaccine protocol options for who to vaccinate
• Informal consensus seems to be that vaccinating the toddlers rather than the 

women, so they can’t pass it to the pregnant women, would be the most 
effective in reducing primary infection 

• This won’t solve the issue of re-infection
• For women who work with toddlers, all children would have to be vaccinated



Professional Position Statement Support for CMV screening

• American Academy of Audiology (AAA)
• Recommends early identification but does not specifically recommend universal screening

• https://www.audiology.org/practice-guideline/american-academy-of-audiology-position-statement-on-
early-identification-of-cytomegalovirus-in-newborns/

• American Academy of Otolaryngology – Head and Neck  Surgery (AAO-HNS)
• “It is estimated that 1 in every 200 US newborns have 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 consequences of cCMV, avoid 
unnecessary additional testing that can result from delayed diagnosis, and monitor for future 
complications. It is the position of the American Academy of Otolaryngology – Head and Neck 
Surgery that universal newborn cCMV screening is necessary to best accomplish these goals.”

• www.entnet.org/resource/universal-newborn-congenital-cytomegalovirus-ccmv-screening/
• February 19, 2024

https://www.audiology.org/practice-guideline/american-academy-of-audiology-position-statement-on-early-identification-of-cytomegalovirus-in-newborns/
https://www.audiology.org/practice-guideline/american-academy-of-audiology-position-statement-on-early-identification-of-cytomegalovirus-in-newborns/
http://www.entnet.org/resource/universal-newborn-congenital-cytomegalovirus-ccmv-screening/


Conclusions
• cCMV is a leading cause of childhood hearing loss

• Hearing thresholds in cCMV must be monitored for years
• Screening for cCMV is important and timely
• The cost of screening and early intervention is less than delayed 

identification and intervention
• More and more states have screening and/or education requirements
• Federal legislation has recently been introduced
• Professional organizations starting to get on board with support 
• Vaccine trials are in progress but may be a long process
• We hope that you will support our mission to bring universal cCMV 

screening to all babies in your (and all) states



New National CMV Foundation flyer



cCMV – Support and Next Steps 



Support and Next Steps – Spanish



Roadmap for cCMV Work-Up English



Roadmap for cCMV Work-Up Spanish



CMV Education/Advocacy 
• https://www.nationalcmv.org/about-us/advocacy (National CMV Foundation

• Founded in 2014 by parents of children with cCMV
• Established a clearinghouse for information, research, parent support and education, 

prevention, etc.
• www.Acialliance.org (American Cochlear Implant Alliance – ACIA)

• Many children with cCMV receive cochlear implants
• American Academy of Pediatrics (AAP)
• American Academy of Audiology (AAA)

• Position paper 2023
• Individual state and local groups (parents and/or professionals)
• American Speech, Language & Hearing Association (ASHA) has added it to their 

agenda for 2024
• American Academy of Otolaryngology – Head Neck Surgery

https://www.nationalcmv.org/about-us/advocacy
http://www.acialliance.org/


CMV Resources

• National CMV Foundation – www.nationalcmv.org
• The CDC - https://www.cdc.gov/cmv/index.html
• American Cochlear Implant Alliance www.acialliance.org
• American Academy of Audiology position paper –

https://www.audiology.org/practice-guideline/american-academy-of-
audiology-position-statement-on-early-identification-of-
cytomegalovirus-in-newborns/

• www.marchofdimes.org
• American Academy of Pediatrics – www.aap.org

http://www.nationalcmv.org/
https://www.cdc.gov/cmv/index.html
http://www.acialliance.org/
https://www.audiology.org/practice-guideline/american-academy-of-audiology-position-statement-on-early-identification-of-cytomegalovirus-in-newborns/
https://www.audiology.org/practice-guideline/american-academy-of-audiology-position-statement-on-early-identification-of-cytomegalovirus-in-newborns/
https://www.audiology.org/practice-guideline/american-academy-of-audiology-position-statement-on-early-identification-of-cytomegalovirus-in-newborns/
http://www.marchofdimes.org/
http://www.aap.org/


Link to Reference List and Thank you!

• Please scan QR code for reference list or email  
rmarin@adventisthealthcare.com
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