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Cytomegalovirus, a β-herpes virus
with a double-strand DNA, is a

common virus that is transmitted
both horizontally (direct person-to-
person contact through virus-
containing secretions) and vertically
(mother-to-infant before, during, and
after birth). Infection is usually seen
in the perinatal period and
during childhood. The spec-
trum of CMV runs from the
most common asymptomatic
infection to hepatospleno-
megaly and an infectious
mononucleosis–like syn-
drome beyond the neonatal
period that sometimes
includes a devastating con-
genital infection.1,2 Congenital

CMV occurs in approximately 1% of
all live births in the United States and
is considered the most common con-
genital viral infection humans get.3-6

Clinical presentation
About 10% of congenitally infected
newborns are symptomatic at birth,

and about half of these are small for
gestational age. Most symptomatic
newborns have multiorgan involve-
ment and neonatal jaundice, purpura,
hepatosplenomegaly, transient
ascites, pneumonitis, hypotonia,
hypertonia, feeding problems, micro-
cephaly, brain damage, intracerebral

calcifications, sensorineural
deafness, optic atrophy,
microphthalmia, and chori-
oretinitis. Reported mortality
is about 30%.

Many of the sur viving
babies develop long-term
sequelae including hearing
loss (55%), mental retarda-
tion (50%), cerebral palsy
(49%), seizures (15%), and
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abstract

QUESTION My 26-year-old patient is planning her first pregnancy in the coming month. She works in a day-care centre. Recently, two cases
of cytomegalovirus (CMV) infection were diagnosed in her class. What tests should she have before and during the pregnancy, and how
should I care for her?

ANSWER Cytomegalovirus infection, the most common congenital viral infection in humans, carries high risk of long-term morbidity and
mortality. Seronegative mothers of children in day-care centres are at as high risk of acquiring the infection as day-care workers
themselves. The immune status of at-risk patients should be evaluated as pregnancy progresses. Evidence of fetal infection does not
necessarily mean fetal disease or damage. With a primary-infected fetus, termination of pregnancy might be discussed with the parents.

résumé

QUESTION Une de mes patientes âgée de 26 ans envisage devenir enceinte le mois prochain. Elle travaille dans une garderie où deux cas
d’infection au cytomégalovirus (CMV) ont récemment été diagnostiqués. Quelles épreuves cette patiente devrait-elle subir avant et pendant
la grossesse et quels soins devrais-je lui prodiguer?

RÉPONSE L’infection au cytomégalovirus, l’infection virale congénitale la plus courante chez l’humain, entraîne un risque élevé de
morbidité à long terme et de mortalité. Les mères séronégatives d’enfants en garderie sont aussi susceptibles que les employés eux-mêmes
de contracter l’infection. Le statut immunitaire des patientes à risque élevé devrait être évalué à mesure que progresse la grossesse. La
présence d’une infection fœtale ne signifie pas nécessairement une maladie ou des dommages chez le fœtus. Il y aurait lieu de discuter
avec les parents de la possibilité de mettre un terme à la grossesse dans le cas d’un fœtus présentant une infection endogène.
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visual impairment (15%). The best
predictor of abnormal neurodevelop-
mental outcome is abnormal neu-
roimaging results in the neonatal
period, such as intracerebral calcifi-
cations, ventricular dilation, and
white matter and migration abnor-
malities.7

Almost 90% of newborns with con-
genital CMV infection are asympto-
matic at birth. At least 10% to 15% of
those are at risk of developing long-
term sequelae, such as sensorineural
hearing loss (7%), microcephaly (2%),
mental retardation (3.7%), and speech
and language delay (2%).8,9 Most
infants who acquire neurologic abnor-
malities due to congenital CMV infec-
tion are born to mothers who have a
primary infection during pregnancy.
Deafness might come on after the
neonatal period.5

With primar y CMV infection,
repor ted transmission rates to a
fetus are between 24% and 75%.
Transmission of CMV from mother
to fetus can occur during all three
trimesters of pregnancy, probably
with equal frequency.6 Severe
adverse neurologic outcomes seem
to be more likely when infection
occurs during the first half of preg-
nancy.5,6,10-12

Results of ultrasound examination
of the fetus showing oligohydram-
nios, polyhydramnios, nonimmune
hydrops, fetal ascites, echogenic
bowel, intrauterine growth restric-
tion, microcephaly, ventriculomegaly
or hydrocephalus, or intracranial or
intrahepatic calcifications should
alert physicians to the possibility of
CMV infection in the uterus.3-6,12,13

Although maternal antibodies
before conception do not prevent
transmission of CMV to a fetus, they
help prevent serious damage.14,15 Only
infants with primary infection have
symptomatic CMV infection at birth
(18%); mental retardation, bilateral

hearing loss, seizures, and death
occurred only among these children.
The chance of unilateral sensorineur-
al hearing loss (5%), chorioretinitis
(2%), microcephaly (2%), or any CMV-
related sequelae (8%) was lower
among babies who had recurrent
infection.16

Diagnostic tests
Maternal disease. In active CMV
infection, the virus can be cultured
from urine, saliva, cer vicovaginal
secretions, and amniotic fluid.
Indirect hemagglutination assay,
immunofluorescence assay, neutral-
ization tests, and complementar y
fixation and enzyme-linked immuno-
sorbent assay (ELISA) are used to
identify maternal CMV infection.
Because the above-mentioned assays
have low sensitivity and specificity,
the best known way to confirm pri-
mary CMV infection is to demon-
strate seroconversion or a four-fold
increase in CMV–immunoglobulin G
(IgG) antibody titre.

Fetal infection. Maternal history
and ultrasound findings should alert
physicians to the possibility of con-
genital infection. Finding CMV-
specific immunoglobulin M (IgM) in
cord blood is neither sensitive nor
specific for diagnosing fetal CMV
infection.4,17 We now diagnose
intrauterine CMV infection by isolat-
ing the virus from amniotic fluid4,18-20

or by detecting CMV DNA in the
fluid through polymerase chain reac-
tion (PCR). These methods should
generally be attempted only when
fetal ultrasound (US) scan results
are abnormal.

In a recently published study,
Lazzarotto et al proposed a stepwise
strategy for managing congenital
CMV infection.21 First, fetuses are
screened for infection before 16
weeks’ gestational age with serologic

assays for detecting CMV-specific
IgG and IgM. Second, women with
primary or undefined infection are
offered amniocentesis for viral cul-
ture, qualitative PCR, and US scan.
Third, the amount of CMV genome in
women with positive results of PCR is
quantified. This diagnostic strategy,
with a cutoff of 105 genome equiva-
lents per mm of amniotic fluid, has a
positive predictive value of 100% and a
negative predictive value of 94% for
identifying symptomatic infected
infants.21 Predicting fetal infection
that will result in disease is notorious-
ly difficult. Most infants have normal
results, and delayed damage
becomes evident on US scan several
weeks after maternal infection.

Congenital infection in new-
borns. When congenital infection is
suspected because of history or clin-
ical manifestations, diagnosis is
established by detecting the virus in
urine, saliva, or cerebrospinal fluid
during the first weeks of life. Beyond
this period, perinatal or postnatal
acquisition of infection through
breast milk or contact with toddlers
cannot be excluded.

In most cases, serology is of
limited use because it lacks sensitivi-
ty and specificity for congenital
infection. Using PCR for detecting
CMV DNA might give more infor-
mation about the possibility of con-
genital CMV infection.

Approach and treatment
Evaluation to determine the extent of
visceral and central nervous system
(CNS) involvement is mandator y
after diagnosis of congenital CMV
infection. Evaluation should include
complete physical and neurologic
examination, computed tomography
scanning of the brain, ophthalmologic
examination, and hearing assessment
by brainstem evoked responses.6,22
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Laboratory tests should include com-
plete blood count; liver function tests;
and CSF evaluation for cell count,
protein and glucose levels, and CMV
culture.6 Long-term neurodevelop-
mental, ophthalmologic, and audio-
logic follow up is strongly
recommended.

The only drug currently available
for congenital CMV infection with
CNS involvement is ganciclovir.4-6,23

The National Institute of Allergy and
Infectious Diseases Collaborative
Antiviral Study Group23 reported that
the overall mor tality rate among
42 babies with severe symptomatic
congenital CMV and CNS disease
who received ganciclovir daily for
6 weeks was 9%. The babies resumed
shedding the virus in their urine
after cessation of therapy. Improve-
ment or stabilization in hearing
occurred in 16% of the babies at 6
months or later. Neurodevelopmental
assessment at age 2 revealed no
improvement in comparison with an
untreated group.22 Ganciclovir might
protect babies with symptomatic con-
genital CMV infection against hear-
ing deterioration, but it produces
neutropenia in most patients during
the course of therapy.23

Prevention
Women who work in day-care centres
and nurseries where annual serocon-
version rates range from 12% to 20%
should find out their antibody status
before conception. Seronegative

women should ideally adhere to strict
hygiene practices to reduce the risk
of acquiring primary CMV.3 Washing
the hands after contact with urine or
saliva reduces risk. Identification and
follow up of at-risk women at a high-
risk pregnancy clinic should be
offered.4-6

An experimental, live attenuated
vaccine has been shown to be safe
and effective for patients with renal
transplants and for healthy adult vol-
unteers. Its safety and efficacy have
not been proven for preventing con-
genital CMV infection.5,6 Recombinant
CMV vaccines, based on the anti-
genicity of surface glycoproteins of
the virus, are currently in clinical
trials.3-6
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