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ABSTRACT

Purpose: To investigate clinical markers for the diagnosis of congenital cytomegalo-
virus (CMV) infection and determine the correlation between abnormal newborn
hearing screening results and asymptomatic congenital CMV infection.

Methods: Medical records of newborns with congenital CMV infection, born at Cheil
General Hospital & Women's Healthcare Center from July 2008 to June 2018, were
retrospectively reviewed. Infants with congenital CMV infection were classified into
“symptomatic,” “asymptomatic,” and “asymptomatic with isolated abnormal auto-
mated auditory brainstem response (AABR)” groups. Clinical data were analyzed
based on this classification.

Results: Among the 59,424 live births, congenital CMV infection was found in 25
neonates, including 19 symptomatic (0.03%) infants, two asymptomatic, and four
asymptomatic with isolated abnormal AABR. Diagnostic clues for the identification
of congenital CMV infection were intrauterine growth restriction (IUGR), including
microcephaly in 10 infants (40.0%), abnormal AABR in four (16.0%), initial compli-
cated signs in four (16.0%), and abnormal findings on brain ultrasonography in three
(12.0%). Other less common markers included petechiae, abnormal findings on
antenatal ultrasonography, and co-twin with CMV infection. During the recent 10
years, 53,094 of 59,424 newborns (89.3%) had AABR for hearing screening and 493
(0.9%) did not pass. Among them, 477 (96.8%) were screened for CMV, and results
were positive for seven (1.5%). Among the seven infants, four had asymptomatic
congenital CMV infection. Overall, 0.8% of the newborns with abnormal AABR (four
of 477 infants) were diagnosed as having asymptomatic congenital CMV infection.
Conclusion: The incidence of symptomatic congenital CMV infection was 0.03%, and
0.8% of infants who failed in the newborn hearing screening tests had asymptomatic
congenital CMV infection. The most common clinical marker to diagnose congenital
CMV infection was IUGR, including microcephaly, and the second isolated marker
was abnormal AABR.
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Table 1. Demographic Characteristics of Neonates with Con-
genital Cytomegalovirus Infection (n=25)

Characteristic Value
Gender
Male 13(52.0)
Female 12 (48.0)
Delivery type
Vaginal delivery 13(52.0)
Cesarean section 12 (48.0)
Gestational age (wk) 38.0+1.4
Preterm 5(20.0)
Term 20 (80.0)
Birth weight (g) 2,435+616
Low birth weight 12 (48.0)
Very low birth weight 2(8.0)
Apgar score <7
1 min 5(20.0)
5min 0

Values are expressed as number (%) or meanztstandard deviation.
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Table 2. Clinical Characteristics of Neonates with Symptomatic
Congenital Cytomegalovirus Infection (n=19)

Characteristic No. of infant (%)
TUGR 12 (63.2)
Microcephaly 7(36.8)
Thrombocytopenia 4(21.1)
Petechiae 2(10.5)
Abnormal AABR 2(10.5)
Direct hyperbilirubinemia 1(5.3)
Pneumonitis 1(5.3)
Splenomegaly 1(5.3)
Hepatic calcification 1(5.3)
Chorioretinitis 0
Abnormal brain ultrasonography findings 11(57.9)
Lenticulostriate vasculopathy 9
Septated cystic lesions 6
Ventriculomegaly 4
Intracranial calcification 2

Abbreviations: IUGR, Intrauterine growth restriction; AABR, automat-
ed auditory brainstem response.
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Table 3. Clinical Markers to Diagnose Congenital Cytomegalo-
virus Infection (n=25)

Characteristic No. of infant (%)
IUGR including microcephaly 10 (40.0)
Microcephaly 5
Abnormal AABR 4(16.0)
Complicated 4(16.0)
TUGR, petechiae, thrombocytopenia, direct 1
hyperbilirubinemia, high AST/ALT
IUGR, abnormal fetal ultrasonography 1
Thrombocytopenia, pneumonitis 1
IUGR, abnormal brain ultrasonography 1
Abnormal brain ultrasonography findings 3(12.0)
Septated cystic lesions, ventriculomegaly, 1
intracranial calcification
Lenticulostriate vasculopathy, septated cystic 1
lesions, ventriculomegaly
Lenticulostriate vasculopathy 1
Petechiae 1(4.0)
Abnormal fetal ultrasonography findings 1(4.0)
Hepatic calcification 1
Co-twin CMV infection 2(8.0)

Abbreviations: IUGR, Intrauterine growth restriction; AABR, auto-
mated auditory brainstem response; AST, aspartate aminotransferase;
ALT, alanine aminotransferase; CMV, cytomegalovirus.
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59,424 Live births
[
53,094 Neonates had AABR screening tests (89.3%)
I
493 Did not pass (0.9%)
9 Ear anomaly
2 Severe HIE
1 Brain death
4 Missed
477 Urine CMV PCR/culture done (96.8%)
I
7 CMV infection (1.5%)
2 Symptomatic congenital CMV infection
4 Asymptomatic congenital 1 Congenital? perinatal? asymptomatic CMV infection
CMV infection (57.1%) (preterm infant [GA 30 weeks] screened on 52 days
of birth)
Figure 1. Results of hearing screening tests and cytomegalovirus (CMV) screening
from July 2008 to June 2018. Abbreviations: AABR, automated auditory brainstem
response; HIE, hypoxic ischemic encephalopathy; PCR, polymerase chain reaction;
GA, gestational age.
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