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Background: Congenital cytomegalovirus (CMV) infection is the leading cause of
hearing loss and neurocognitive delay among children. Affected infants may be
asymptomatic at birth and even pass their universal hearing screen. Early
identification of CMV-infected infants will allow earlier detection, evaluation
and management. The prevalence of congenital CMV infection in the
developed world varies geographically from 0.6% to 0.7% of all deliveries and
certain regions are at higher risk. The prevalence of congenital CMV is
unknown for our region.
Aim: The purpose of this study was to determine the prevalence of CMV
infection among the neonatal population at an urban, tertiary hospital in
northeast Florida which serves a large population of patients with low
socioeconomic status to assess if universal screening program for congenital
asymptomatic CMV infection can be determined.
Methods: The study was submitted and approved by our Institutional Review
Board. We tested the urine for CMV infection in 100 asymptomatic newborns
(>32 weeks gestational age and >1,750 g weight at the time of delivery)
delivered between June 2016 and July 2017.
Results: Urine CMV was tested on 100 infants. One infant had a positive urine
NAAT for CMV, making the prevalence of congenital CMV infection among
asymptomatic newborns in our hospitals’ population 1%.
Conclusion: CMV prevalence in our setting of an urban, tertiary hospital is
relatively consistent with the national average of all congenital CMV infections.
A policy of universal screening for congenital CMV may be necessary.
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Background and significance

Congenital cytomegalovirus (CMV) infection is the leading cause of non-hereditary

sensorineural hearing loss (SNHL) (1–4), and the most frequent known viral cause of

neurodevelopmental delay (5). Affected infants may be asymptomatic at birth and even

pass their universal hearing screen (3). It is estimated that CMV affects 0.6%–0.7% of

live births in industrialized countries (6–8). In the United States, where the annual

birth cohort is approximately 4 million, between 20,000 and 40,000 babies are estimated

to be born each year with congenital CMV infection (6). Among the congenitally

infected neonates, 10%–15% have CMV specific symptoms at delivery, of whom
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40%–58% will have long-term sequalae including SNHL,

neurologic deficits, developmental delay and death in the

newborn period (6–10). SNHL occurs at a lower rate (2%)

among the congenitally infected neonates who are asymptomatic

at birth (11). However, because there are more asymptomatic

neonates than symptomatic ones, the majority of cases of SNHL

caused by CMV occur in the asymptomatic group (1, 7). Overall,

although congenital CMV is a rare infection, it accounts for 10%

of hearing loss at birth and 35% of moderate-to-severe late-onset

hearing loss (1, 12).

Newborn screening for CMV infection will identify infants

at-risk for congenital CMV infection early for timely diagnosis

and intervention during crucial periods of speech and

language development (13).

Antiviral treatment of neonates with symptomatic congenital

CMV disease is now the standard of care (14). Initially,

intravenous (IV) ganciclovir administered for 6 weeks to infants

with symptomatic congenital CMV disease that involves the

central nervous system (CNS) improved audiologic outcomes of

those infants at 6 months of age, but there was suggestion that

this benefit could wane over the first 2 years of life (15–18).

Additionally, a few studies have documented a rebound in CMV

viral load following cessation of therapy, but have not followed

subjects for longer than one month (15, 18). Further research

showed that six months of treatment with oral valganciclovir, a

prodrug of ganciclovir, achieved similar plasma concentration to

IV ganciclovir (19). This treatment also improved hearing and

developmental outcomes in the long term compared with six

weeks of IV ganciclovir treatment (20, 21). The American

Academy of Pediatrics now recommends six months of oral

valganciclovir as standard therapy for infants born with

symptomatic congenital CMV disease (22).

Given the benefits demonstrated from longer-term antiviral

treatment of infants with symptomatic congenital CMV disease,

it is highly probable that infants with asymptomatic congenital

CMV infection who are treated with valganciclovir will have

protection against hearing deterioration (14). In order to treat

infants with potential congenital CMV infection, it becomes

necessary to identify those who are infected (23). The only way

to identify neonates who are asymptomatically infected with
TABLE 1 Payor category in the mother-baby unit during the study time.

Payor category % Total
Charity 9.29

Commercial 0.22

Exchange plans 7.55

Managed care HMO 3.30

Managed care PPO 7.11

Medicaid 7.51

Medicaid HMO 54.79

Medicaid pending 6.64

Medicare 0.29

Medicare HMO 0.25

Self-pay 0.47

Tricare 2.58

Grand total 100
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CMV during gestation is through universal screening for CMV

infection at birth (24).

The prevalence of CMV infection in women of childbearing

age varies depending on the geographical area and is higher at or

above poverty level (25). The prevalence of CMV infection

among women of childbearing age in northeast Florida is not

known. Consequently, the asymptomatic CMV infection

prevalence in newborns in northeast Florida is also not known.

A study of prevalence of asymptomatic CMV infection in the

newborns in northeast Florida will allow us to better understand

the epidemiology and benefit of any potential intervention to

prevent complications, including SNHL (23).

Our study assessed the prevalence of congenital CMV among

asymptomatic newborns at an urban, tertiary hospital in

northeast Florida with a large population of patients with low

socioeconomic status, Table 1 explains the payors category in

our Mother-Baby unit throughout the subjects’ enrollment of

this study.
Specific aims

The purpose of this study was to determine the prevalence of

CMV infection among the neonatal population in an urban,

tertiary hospital in northeast Florida with a large population of

patients with low socioeconomic status so that the feasibility of a

universal screening program for congenital asymptomatic CMV

infection can be determined.
Research design and methods

This study was submitted and approved by our Institutional

Review Board (IRB).

- Study population:

The study population consisted of male and female infants

delivered at our facility whose gestational age was >32 weeks at

birth and weighed >1,750 g at the time of enrollment. A signed

informed consent form was obtained from agreeable parent(s) or

legal guardian(s) by the study team for recruitment, as soon as

possible after the infant’s birth.

Symptomatic congenital CMV disease, as manifested by one or

more of the following signs were excluded from the study:

• Thrombocytopenia (if known)

• Petechiae

• Hepatomegaly

• Splenomegaly

• Small for gestational age (SGA)

• Intrauterine growth restriction

• Hepatitis (elevated transaminases and/or direct bilirubin),

if known

• Central nervous system involvement attributable to CMV (such

as microcephaly; radiographic abnormalities indicative of CMV

CNS disease [if known]; abnormal CSF indices for age

[if known]; chorioretinitis, if known; and/or positive CMV

PCR from CSF [if known])
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• Sensorineural hearing deficits as detected by formal brainstem

evoked response (not a screening ABR)

• Imminent demise

• Prior or current treatment with ganciclovir, valganciclovir,

foscarnet, cidofovir, brincidofovir, maribivir, or letermovir

• Maternal receipt of CMV hyperimmune globulin during pregnancy

• Breastfeeding from mother who is receiving any of the following

medications: ganciclovir, valganciclovir, foscarnet, cidofovir,

brincidofovir, maribivir or letermovir

- Study design:

One hundred (100) newborns delivered at UF Health

Jacksonville between June 2016 and July 2017 were randomly

enrolled and tested for the presence of urine CMV by nucleic

acid amplification test (NAAT). Funding for this study was

partially provided by a University of Florida College of Medicine-

Jacksonville “Dean’s Research Fund” grant awarded to the

participating pediatric residents.

All infants delivered in our facility were screened by the

study team for eligibility. The new mothers of all the eligible

subjects were approached by the study team shortly after the

time of delivery and when agreeable, they signed an informed

consent form.

Urine was collected from participating newborns using a urine

collection bag and the specimen was transferred to the hospital’s

laboratory for testing according to laboratory protocols and test

manufacturer recommendations.

The newborns who were found to have CMV infection were

evaluated for sensorineural hearing loss and managed per the

current standard of care.

We reviewed the electronic health records of the enrolled

newborns for collection of demographics and pertinent

maternal and perinatal history, examination and laboratory

data (including gender, ethnicity, mode of delivery,

birth weight, hearing screen results, maternal age, parity,

residence zip code, and results of prenatal infectious

screening tests).
Results

Urine was successfully collected from 100 of 104 recruited

infants. Four infants without a urine sample were excluded

from further analysis. All the CMV tests were performed

within the first three days of the participating newborns’ life.

One infant had a positive urine NAAT for CMV making the

prevalence of congenital CMV infection among asymptomatic

newborns in our geographic location 1%. The CMV infected

newborn was delivered at 41 weeks gestational age (GA) via

spontaneous vaginal delivery to a 16-year-old primigravida

woman who was incarcerated at the time of delivery. The

mother was also positive for group B Streptococcus (GBS)

and chlamydia.

Our population of 100 newborns included 57 (57%) females.

The majority were African American (56%), followed by

Caucasian (21%), other (18%) and unknown (5%). There were 77

vaginal deliveries and 23 cesarean sections. The average GA was
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38/6 weeks (range: 35–43 weeks). The average birth weight was

3,316 grams (range: 2,170–4,620 grams) and there were only 3

infants with birth weights < 2,500 grams. Average head

circumference was 33.8 cm (range: 28.5–37 cm). Hearing

screening was normal in 97 (97%) infants, 2 failed and 1

was unknown.

Average maternal age was 26.5 years (range: 16–45 years, 11

were under 20 years; 13 were 35 years or older) and average

parity was 3.2 (range: 1–13; 24 primigravida and 19 gravida 5 or

greater). With regard to maternal prenatal infectious screening

tests; 35 (35%) mothers were GBS positive, 3 (3%) had reactive

RPR, 1 (1%) was positive for chlamydia, and 16 (16%) had an

unknown gonorrhea and/or chlamydia status. As far as maternal

residence, the mothers lived in 31 different zip code areas with

20 (20%) living in the same zip code as the hospital (32209)

which has an Under-18 Poverty Rate of 56.2%. The majority of

the rest lived in zip codes with an Under-18 Poverty Rates of

35.9–57.2 (Figure 1). Our infant lived in one of these zip codes

with a high Under-18 Poverty Rate.

Our infant passed both the otoacoustic emissions testing

(OAE) at birth and the auditory brainstem response (ABR) test.

His head US, eye exam, liver enzymes and complete blood

counts were within normal limits. He did not require any

medication treatment or any further intervention.
Discussion

This study screened asymptomatic infants born in our

hospital between June 2016 and July 2017 and it resulted in

1 (1%) congenital CMV infection. Fortunately, all the

investigations for the infant with positive congenital CMV were

reassuring and no interventions were required. The fact that

the CMV prevalence in our hospital was consistent with the

national average despite our small sample size suggests the

possibility of missing a significant number of asymptomatic

infants with congenital CMV infection.

Children with asymptomatic congenital CMV have a higher

rate of SNHL with progression throughout childhood even when

the hearing loss was unilateral. For these infants with SNHL

because of congenital CMV, ongoing audiological follow up is

crucial to receive appropriate and timely interventions (26).

In 2013, the state of Utah passed a law requiring infants who

fail their newborn hearing screen to be tested for CMV infection.

Other states: Connecticut, Florida, Iowa, Kentucky, New York,

Utah, and Virginia passed the same law later on. This type of

“targeted screening” for congenital CMV infection will not

identify the overwhelming majority of at-risk neonates, since

only 10%–15% of asymptomatic congenital CMV infants develop

CMV-associated SNHL and have hearing loss present at birth or

years later (27). Furthermore, newborn hearing screening

programs do not detect all CMV-related hearing loss (26).

Therefore, the cost-effectiveness of universal screening for

congenital CMV infection estimated a 12% reduction in the costs

associated with hearing loss due to an early intervention (27).

Additionally, universal screening for congenital CMV infection
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FIGURE 1

Under-18 poverty rate in the zip codes which represent our hospital’s population.
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has recently been discussed by a Recommendations Group in

the 5th International Congenital Cytomegalovirus conference

(28). All the above emphasize the importance of universal

CMV screening.

Many rare diseases are included in the universal screening such

as Maple syrup urine disease (MSUD) with prevalence of 1 case per

185,000 live births (29), Phenylketonuria (PKU) with prevalence of

1 in 23,930 live births (30). Despite their comparatively low

incidence, MSUD and PKU are included in the newborn

screening. There are many more examples of much rarer diseases

than congenital CMV that are included in the universal newborn

screen. “Furthermore, the implementation of the universal

newborn hearing screening in 1999 (31), and the screening for

Critical Congenital Heart Disease (CCHD) in 2011 in the US

(32) as a point-of-care newborn screening, gives a variety of

options on managing the universal screening for congenital CMV

by sending the urine specimens either to the State lab (similar to

MSUD and PKU testing), or processing it in the birthing

hospital’s lab as a point-of care test (similar to the universal

hearing screening and the CCHD).”

In February 8, 2023 Minnesota became the first state to screen

all newborns for CMV infection.

A policy of universal CMV screening in the rest of the United

States may be warranted with all the data available thus far.

This study’s limitations include the small sample size and

our inability to enroll infants who were <35 weeks GA and

<2,000 g who were admitted to the Neonatal Intensive Care
Frontiers in Epidemiology 04
Unit due to administrative reasons despite meeting the

inclusion criteria.
Conclusion

CMV prevalence in our setting of an urban, tertiary hospital in

northeast Florida is relatively consistent with the national

prevalence. However, further studies regarding screening for

congenital CMV in asymptomatic infants with SNHL might be

necessary to implement a policy of universal screening.
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