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Case scenario
A 12-month-old boy who does not respond to loud sounds.
General considerations
Progressive sensorineural hearing loss (SNHL) in infants and young children is 
commonly due to cytomegalovirus, or CMV.  Cytomegalovirus is a member of 
the Herpes virus family- along with the herpes simplex viruses 1 and 2; varicella-
zoster virus (chicken pox), Epstein-Barr virus, and the human herpesviruses 
6,7,8.  CMV is a common virus- over half of all adults have been infected by the 
age of 40 years.  The virus is transmitted through breast milk, and it is secreted 
in the saliva, tears, and urine. For most people the viral infection causes few 
symptoms, but once a person is infected the virus lies dormant within the body. 
For immunocompromised individuals, such as those with HIV, organ transplant 
recipients, or the unborn, CMV can cause major adverse consequences. It 
is estimated that approximately 27,000 new CMV infections occur among 
seronegative pregnant women in the United States each year.1 
Approximately 1% of newborns are congenitally infected with CMV. The infection 
can occur when the mother experiences either a primary or recurrent infection 
during pregnancy (although the transmission rate to the fetus is considerably 
higher if it is a primary infection).  CMV is the most common intrauterine 
infection in the United States, and it is the leading cause of damage to the fetus. 
Only 10% of the babies infected congenitally will have symptoms when they are 
born- the other 90% are asymptomatic.  Up to 15% of those babies with congenital 
CMV will develop sensorineural hearing loss (SNHL) of some type, and 3-5% 
will develop bilateral moderate to profound SNHL.2 
The children who are symptomatic at birth have a variety of problems. They may 
be premature, jaundiced, have enlarged livers and spleens, microcephaly, petechi-
ae, cerebral palsy, mental retardation, seizure disorders, vision issues, and SNHL. 
The presence of petechiae and intrauterine growth retardation have been found to 
independently predict hearing loss.3 Diagnosing CMV is difficult.  It can be cul-
tured from the urine, but to tell if the infection was congenital this must be done 
during the first few weeks of life. This method is time-consuming (urine needs 
first to be first collected, then cultured) and expensive. Fortunately, newer, less 
expensive methods evaluating saliva collected via a buccal swab are on the way. 
CMV is a major cause of congenital SNHL. Of all children with bilateral 
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moderate to profound SNHL, it is estimated that 15-20% of cases are attributable 
to congenital CMV infection.  The largest prospective studies on CMV and hearing 
loss are from the southern state of Alabama in the USA.  In a study of 651 children 
with asymptomatic CMV infection, 48 (7.4%) developed SNHL, compared to 85 
(40.7%) of the children with symptomatic CMV infection.4 Importantly, many of 
these children had a delayed onset of the loss, and progressive loss of hearing.  
In another Alabama study it was found that of the 190 babies with symptomatic 
CMV, 63% were found to have a progressive hearing loss, meaning that the 
hearing worsened with time.  
Newborns with symptomatic CMV may be considered for intravenous ganciclovir 
(Cymevene) treatment, an intravenous antiviral. In the largest study available, 42 
patients with symptomatic CMV were divided into two groups: 25 babies received 
ganciclovir, and 17 received no antiviral treatment.5 Hearing in the group who 
received ganciclovir did not worsen, while in 40% of patients in the untreated 
group the hearing declined.  The conclusion was that ganciclovir  helps prevent 
the hearing loss due to CMV.  The problem with ganciclovir is that it is quite 
toxic–at least 2/3 of patients in the study developed neutropenia.  Any infant 
being treated with ganciclovir needs to be hospitalized for two months due to the 
severity of the side effects.
Regarding the above scenario  
A 12-month-old boy does not respond to loud sounds.  In his past medical 
history he was a 32-week preemie, he was known to have microcephaly and 
developmental delay, and he was CMV-positive. We hope he has already had an 
auditory brainstem-evoked response (ABR).  He is at high risk for hearing loss 
due to his CMV-infection, so should have regular hearing evaluations since it is 
known that he is likely to have hearing loss.
An alternative scenario views a similar child, a 12-month old boy who does not 
seem to be disturbed by loud sounds. This child was a full-term baby, with no 
health problems.  Could this baby have hearing loss due to CMV?  The answer is 
yes, because many of the newborns with CMV are asymptomatic at birth and they 
can develop hearing loss when they are older.
Another similar scenario
A 12-month-old boy who does not seem to be disturbed by loud sounds was a 
full-term baby, no health problems, and he passed a newborn hearing screen. Can 
the parents be reassured that his hearing is fine because he passed his newborn 
hearing screen?  The answer is no, not until he has another hearing test.  CMV 
can cause a delayed hearing loss, and many of these children are asymptomatic.  
Even if a baby passes a newborn hearing screen, it does not mean the baby cannot 
develop hearing loss when he is older.
Final scenario 
A similar 12-month-old boy undergoes a hearing test and is found to have a 
SNHL.  Is it possible to test the child to see if the hearing loss was caused by 
CMV?  Unfortunately, because the testing needs to be done in the first three weeks 
of life, the answer is no, you cannot tell at a year of age whether the hearing loss 
was due to CMV.  
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Conclusion
CMV is a common cause of congenital hearing loss, estimated at approximately 
15-20% of children with SNHL.  The hearing loss can be delayed in onset, and is 
generally progressive.  Testing to detect CMV must be done within the first two 
to three weeks of life.
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