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Outcome of confirmed symptomatic congenital
cytomegalovirus infection

Mary E B Ramsay, Elizabeth Miller, Catherine S Peckham

Abstract
Sixty five neonates with confirmed symptoma-
tic congenital cytomegalovirus infection were
followed up prospectively until they were 3 to
4 year of age. Twenty nine children (45%) had
neurological impairment of whom 22 had
gross motor or psychomotor abnormalities, in
the remaining seven sensorineural deafness
was the main abnormality. Infants who had
had neurological signs during the neonatal
period had a worse prognosis than those who
had not, with 16/22 (73%) and 13/43 (30%) hav-
ing neurological deficit at follow up, respec-
tively. Our results indicate that the prognosis
for infants with symptomatic congenital cyto-
megalovirus infection is better than previously
reported.

Cytomegalovirus is the most common cause of
congenital infection with an incidence in the
United Kingdom of 3/1000 live births.' Over
90% of children with congenital cytomegalo-
virus infection have no symptoms at birth and
in most there are no adverse effects.' There is
insufficient information on outcome in the small
proportion of infected infants who present with
cytomegalovirus related symptoms at birth. In
this paper we describe the outcome in 65 chil-
dren with symptomatic congenital cytomegalo-
virus infection and relate prognosis to specific
neonatal presentation.
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Patients and methods
Infants with congenital cytomegalovirus infec-
tion were identified through reports from labor-
atories in England and Wales to the Communic-
able Disease Surveillance Centre (CDSC)
between January 1983 and May 1987. The
paediatrician in charge was identified through
the reporting microbiologist, and sent a detailed
questionnaire about the child's clinical condi-
tion during the neonatal period and at the time
of the last consultation. After two years, a fol-
low up questionnaire was sent to the same clini-
cian or, if hospital care had been discontinued,
to the general practitioner. Only infants meet-
ing the following criteria were included. (1)
Isolation of cytomegalovirus or detection of
specific IgM before 21 days of age (as acquired
cytomegalovirus infection is common in early
life,2 children with infections diagnosed beyond
this age were not included). (2) Presence of
signs consistent with congenital cytomegalovirus
infection in the first four weeks of life (infants in
whom the only signs were low birth weight,
prematurity, or jaundice were not included).
(3) Survival beyond the age of 4 weeks.

Results
During the study period, 142 reports of cytome-
galovirus infection in children under the age of
1 month were received from collaborating labor-
atories. Further information was obtained on
125 of these (88%) and permitted exclusion of
19 infants in whom the diagnosis was confirmed
between 21 and 28 days of age, 31 asymptomatic
infants and eight infants who died in the neona-
tal period. Of the 67 infants who met the study
criteria, two were lost to follow up, and 65 were
followed up to a median age of 3-5 years (range
1 04-4).

NEONATAL SIGNS AND SYMPTOMS
Hepatomegaly, splenomegaly, or purpura were
reported either alone or in combination in 48/65
of infants (74%). Neurological signs (other than
microcephaly) were less common, and were
reported in 22 infants (34%). These included
fits (n=8), cerebral calcification (n=5), and
abnormal tone, abnormal movements, or irrita-
bility (n= 16). Thirteen infants (20%) had
respiratory problems, which ranged from
tachypnoea to the need for ventilation. Most
infants had retarded growth or microcephaly,
36 (55%) had a birth weight below the third
centile, and 26 (40%) had a head circumference
below the third centile for gestation.3

CONDITION AT FOLLOW UP
At follow up 36/65 children (55%) were
reported to be normal or to have only a minor
abnormality. The latter included two children
with mild hypotonia and ataxia, three with con-
ductive hearing loss, and one with both of these
problems. There were 29 children (45%) with
definite neurological impairment. In seven
(11%) the principal deficit was sensorineural
deafness (bilateral, n=6 and unilateral, n= 1)
and three of them also had mild ataxia or awk-
ward gait. The remaining 22 children (34%),
one ofwhom died aged 2 years, had gross motor
or psychomotor problems. These included spas-
tic quadriplegia (n=9), diplegia or hemiplegia
(n=4), dyskinetic cerebral palsy (n= 1), and
severe global psychomotor retardation (n=6).
The remaining two children had problems not
normally attributed to cytomegalovirus in-
fection-one had bilateral arthrogryphosis of
the lower limb joints and one a congenital
myopathy. Of these 22 children, 15 were micro-
cephalic at follow up, and although full auditory
or visual assessment was not always made, asso-
ciated sensorineural hearing loss was reported in
eight, chorioretinitis in three, and cortical
blindness in four.
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Outcome by neonatal presentation. Results are numbers (%)

Neonatal No of Condition at follow up
presentation infants

Normal Definite handicap

Motor or Sensori-
psychomotor neural
problems deafness

Group 1* 22 6 (27) 14 (64) 2 (9)
Group 2t 35 22 (63) 8 (23) 51 (14)
Group 3§ 8 8 (100) 0 0
All groups 65 36 (55) 22 (34) 7 (11)

*Infants with neurological signs.
tlnfants with hepatomegaly, splenomegaly, or purpura but no
neurological signs.
Slnfants not included in groups 1 or 2.
¶One unilateral.

OUTCOME IN RELATION TO NEONATAL
PRESENTATION
The children were divided into three groups
according to neonatal presentation. Those in
group 1 presented with abnormal neurological
signs (other than microcephaly). Children in
group 2 presented with hepatomegaly, spleno-
megaly, or purpura (either alone or in combina-
tion) but had no early neurological signs. Chil-
dren in group 3 were those not included in
groups 1 and 2 who presented with either mic-
rocephaly, respiratory problems, or both. At
follow up the children in group 1 were at high-
est risk, and those in group 3 at lowest risk, of
subsequent neurological deficit (table).
Of the 26 children who had microcephaly at

birth, 16 were still microcephalic and six had a
head circumference above the third centile at
follow up (in four children the head circumfer-
ence had not been measured).

Discussion
This is the largest prospective study of the out-
come of symptomatic congenital cytomegalo-
virus infection so far reported to our knowledge.
The aim was to determine the incidence of
neurological deficits in children who presented
with symptomatic infection in the neonatal
period and to relate outcome to neonatal signs
and symptoms. The minimum incubation
period of acquired infection is 21 days and the
study was restricted to infections confirmed
before this age. Acquired infection in early life
is common,2 and where cytomegalovirus is
isolated from children after 21 days of age
neurological impairment may be wrongly
attributed to congenital infection.
The neonatal signs and symptoms of congeni-

tal cytomegalovirus infection found in this
study were of similar type and incidence to
those previously described.' The most
common presentations were hepatomegaly,
splenomegaly, or purpura which were seen in
48/65 infants (74%). It was reassuring that 36
children (55%) were normal at follow up.

Neurological signs in the neonatal period,
however, were associated with a poor prognosis,
and 16 of those 22 children (73%) had serious
subsequent deficits.
The overall prognosis for the children in our

study was better than that reported from the
United States.4 As this earlier study was based
on referrals to a specialist hospital, however, it
may have included children with more severe
neonatal signs. Our study confirms the observa-
tions of three smaller studies in which children
who had central nervous system involvement
during the first year of life had a poor
outcome.7-9 There have been conflicting reports
of the outcome in infants in whom microcephaly
was present at birth.7 10 We found that the
prognosis for children presenting with either
microcephaly or respiratory problems alone was
relatively good, and probably similar to that for
children who are symptom free during the
neonatal period." 12

In conclusion, the findings of this study will
permit a more accurate prediction of the out-
come of symptomatic congenital cytomegalo-
virus infections and provide a basis for more
confident counselling of parents by paediatri-
cians. As only 19 of the 65 children were over 4
years of age at their last review, continued fol-
low up of this group is planned to detect the
possible occurrence of later abnormalities.
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