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SUMMARY

Congenital CMV is a major cause of neurological and sensory impairment in children. Reliable estimates of the
prevalence of permanent sequelae and mortality associated with congenital CMV are needed to guide development of
education and prevention programmes and to gauge the financial costs associated with this disease. To calculate such
estimates, this review used data solely from studies in which children with congenital CMV were identified through
universal screening. Based on 15 studies with a total of 117 986 infants screened, the overall CMV birth prevalence
estimate was 0.7%. The percentage of infected children with CMV-specific symptoms at birth was 12.7%. The
percentage of symptomatic children with permanent sequelae was 40–58%. The percentage of children without
symptoms at birth who developed permanent sequelae was estimated to be 13.5%. The true burden of congenital
CMV infection is unclear because data on important outcomes, such as visual impairment, are lacking and follow-up
of infected children has been too short to fully identify late-onset sequelae. Therefore, the estimates of permanent
sequelae associated with congenital CMV presented here are likely underestimates. Future studies should extend
follow-up of CMV-infected children identified through universal screening and include the evaluation of visual
impairment. Copyright # 2007 John Wiley & Sons, Ltd.
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INTRODUCTION
Human cytomegalovirus is a widely distributed
herpesvirus spread through close interpersonal
contact with infected bodily fluids, usually saliva,
urine, blood or genital secretions. CMV can be
transmitted from mother to fetus anytime during
gestation and is most likely to cause serious
harm to the fetus when the mother experiences a
primary CMV infection during pregnancy. Conge-
nital CMV can cause permanent physical sequelae

or impairments that result in disabilities such as
hearing loss (HL), visual impairment, and mental
retardation; it also raises the risk of infant morta-
lity [1,2]. According to a recent review, between
20 000 and 40 000 children are born with congenital
CMV infections in the United States each year;
100–200 die as a consequence of symptomatic
infections, and 4000–8000 develop permanent neu-
rological complications that often lead to perma-
nent disabilities [3]. Higher estimates of the
burden of congenital CMV in terms of death and
disability have also been published [4,5].

Sensorineural hearing loss (SNHL) is the most
common symptom of CMV infection among the
10–15% of children with symptoms of infection
at birth [6,7]. HL occurs at a lower rate among
the 85–90% of infected infants who are asympto-
matic at birth; however, because there are many
more asymptomatic infants, the majority of cases
of SNHL caused by CMV occur in this group.
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The frequencies of visual impairment, mental
retardation or milder cognitive impairment are
less well established and are concentrated among
the minority who are symptomatic at birth [8].
Infant mortality has been reported in 10% or
more of children who are symptomatic at birth
[4,5]; however, one recent review suggested that
the mortality rate from symptomatic CMV could
be less than 5% [3].

Although several studies have estimated the
burden of congenital CMV, the current study is
the first systematic review of neurological and sen-
sory sequelae associated with congenital CMV
infection. It is also the first review of congenital
CMV sequelae to include data from only studies
that performed universal screening of all infants
born at a given centre or centres. The review
does not include studies in which any of the chil-
dren with CMV were referred to the study based
on clinical symptoms, nor does it include reports
based on screening subsets of infants at elevated
risk for congenital CMV infection. Our purpose
is to provide an unbiased estimate of the frequency
of permanent sequelae associated with congenital
CMV infection to more accurately measure the
preventable burden of this disease. To that end,
this review presents estimates of the birth preva-
lence of symptomatic and asymptomatic congeni-
tal CMV infections and the probabilities of
neurological sequelae in each of these groups.

METHODS
We searched the Medline/OVID database for Eng-
lish-language papers published from 1966 through
December 2006 using the subject headings ‘CMV’
or ‘cytomegalovirus’ with the keywords ‘congeni-
tal’ or ‘newborn.’ Papers were then restricted to
those with any of the following key words: ‘seque-
lae’, ‘symptoms’, ‘symptomatic’, ‘abnormalities’,
‘impairment’, ‘outcome’, or ‘prognosis’. This
search resulted in approximately 450 papers,
which we reviewed for the following inclusion cri-
teria: (1) original peer-reviewed papers; (2) study
populations from high-income countries, based
on per capita income during the study period;
(3) sample of 800 or more children; (4) identifica-
tion of congenital CMV through universal screen-
ing in a defined population and (5) detection of
CMV based on culture of urine or saliva collected
within 3 weeks of birth. In the case of multiple
reports from the same authors with overlapping

study dates, we chose the most recent or most
comprehensive report to avoid counting the
same study subjects more than once. Eighteen
unique studies met our search criteria for
universal screening of a birth cohort. Of these,
15 reported the prevalence of symptoms at birth
and 3 studies reported infected children only.

Our criteria were defined to exclude reports
likely to over-represent infants with severe seque-
lae. These include: (1) studies that selected women
who experienced primary CMV infection during
pregnancy or that identified CMV-infected infants
based on elevated umbilical cord blood IgM,
which mainly detects primary CMV infection [9];
and (2) reports limited to adolescent maternal
populations who, being younger and therefore
having a lower CMV seroprevalence, are more
likely to experience a primary CMV infection.
Reports on primarily populations with low socio-
economic status (SES) were included and identi-
fied as such. Reports from studies that screened
fewer than 800 infants were excluded because of
the instability in estimates of birth prevalence
and sequelae.

We use the term ‘symptom’ to describe clinical
indications of CMV infection in newborns known
as cytomegalovirus inclusion disease (CID),
defined as the presence of one or more of the fol-
lowing symptoms: petechiae, jaundice with asso-
ciated hyperbilirubinemia, hepatosplenomegaly,
thrombocytopenia, chorioretinitis, seizures, micro-
cephaly, intracranial calcifications or fetal hy-
drops. The less severe symptoms are usually
transient in newborns. Studies that used alterna-
tive or undefined criteria for defining symptomatic
infection were not included. Intrauterine growth
retardation (IUGR; also referred to as ‘small for
gestational age’) has been observed in association
with congenital CMV infection but was infre-
quently reported in the literature and not included
as a symptom of infection for this review. It should
be noted that many of the signs listed are not spe-
cific to CMV or readily apparent and hence symp-
tomatic CMV often goes unrecognised in the
absence of systematic attempts to identify it.

We use the term ‘sequelae’ to describe CMV-
associated developmental delays or differences in
sensory function that appear in infected children
over time. The clinical terms used to describe
sequelae in the literature and the methods used
to measure sequelae were not clearly defined or
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standardised across studies. Therefore, we
grouped and simplified sequelae as follows: HL
includes both unilateral and bilateral SNHL, but
not conductive HL because the latter is usually
temporary. Cognitive deficit (CD) includes what
was variably referred to as mental retardation,
neurological impairment and developmental
delay. Many children reported as being mentally
retarded were, in fact, too young to have been
properly evaluated for mental retardation using
standardised tests of cognitive ability. Motor defi-
cit (MD) includes any limitation regarding bodily
movement and includes cerebral palsy. Because
the congenital CMV literature has rarely employed
standardised measures of disability associated
with neurological or sensory sequelae, we were
not able to calculate the frequencies of develop-
mental disabilities.

RESULTS
Our inclusion criteria, which emphasised studies
most likely to have unbiased sampling, excluded
the majority of published reports on congenital
CMV infection. Table 1 summarises data on symp-
tomatic and asymptomatic CMV infection at birth.
Table 2 summarises data on CMV-associated
sequelae. Among the 117 986 infants in the 15 stu-
dies shown in Table 1 [10–24], 810 (0.7%) were
infected with CMV. Five of the studies targeted
low-SES populations and had an average infection
rate of 1.2% (range 0.9–1.3%). The other 10 studies
had populations that were unselected by SES (pri-
marily middle SES) and had a markedly lower
average infection rate of 0.39% (range 0.3–0.5%).

Among the 810 CMV-infected infants, 103
(12.7%, range 0.0–25.0%) had symptoms of CMV
infection, or CID (Table 1). The percentage of
infants with congenital CMV who had symptoms
at birth did not vary significantly by average SES.

The first 10 reports listed in Table 2 [10–
13,18,20,22,25–27] present the results of evalua-
tions of CMV-infected children for both cognitive
and physical impairments to determine the fre-
quency of long-term sequelae. Three of those stu-
dies [25–27] were not included in Table 1 because
they only reported data on CMV-infected children.

Long-term sequelae in the symptomatic group
were typically severe, and children were often
affected by both HL and cognitive impairments,
although the studies showed marked heterogene-
ity. Four studies in Table 2 [10,18,22,26] assessed

both general development and HL among a total
of 19 children with symptomatic CMV infection.
Eleven of the 19 children (57.9%) in these studies
had long-term sequelae, including one child who
subsequently died. The largest study was from
Sweden [10] in which 4 of 11 (36.4%) children
symptomatic at birth had long-term sequelae. In
contrast, three studies that each followed only
two or three symptomatic children [18,22,26],
found that seven out of eight (87.5%) had long-
term sequelae.

Four studies in Table 2 examined either HL only
[28,29] or cognitive deficit only [16,23]. Fowler et al.
[28] followed 53 surviving children with CID, of
whom 19 (35.8%) had measurable HL. This finding
is similar to that of Ahlfors et al. [10], who reported
that 27.2% of children had HL. The reports by Grif-
fiths et al. [16] and Starr et al. [23] followed a total
of three children with CID, two of whom (66.7%)
had cognitive deficits.

Mortality among children with CID was not spe-
cifically assessed in most reports. Fowler et al. [28]
report that among a total of 407 children born with
congenital CMV at a Birmingham, Alabama, hos-
pital between 1980 and 1996, two were known to
have died in the first few years of life and hence
were not included in audiologic follow-up. If
both deaths occurred among the children with
CID, as appears to have been the case, the death
rate in that cohort would be 3.6%.

As expected, the frequency of sequelae among
children with asymptomatic infections is lower
than that among symptomatic children. The 10
studies in Table 2 that followed CMV-infected chil-
dren for hearing, cognitive and MDs included a
total of 252 children who were asymptomatic at
birth, 34 of whom (13.5%) developed long-term
sequelae. The percentage of asymptomatic chil-
dren with one or more sequela ranged from 0.0
to 23.5%, with a majority of studies reporting
long-term sequelae among 8.5–17.9% of asympto-
matic infants (Table 2). The sequelae were relatively
less severe for the majority of the asymptomatic
children; 23 of 34 asymptomatic children with
sequelae (67.6%) were evaluated as having iso-
lated HL without other impairment.

The two studies in Table 2 that evaluated HL
alone reported this outcome among 47 of 394
(11.9%) children with asymptomatic infections.
Among the 10 studies with comprehensive evalua-
tions, 24 of 252 asymptomatic children (9.5%) were
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identified with HL. Among the four studies with
follow-up of at least 3 years [10,20,22,25], a total
of 14 of 131 children asymptomatic at birth
(10.7%) were diagnosed with HL.

The two studies in Table 2 that examined only
cognitive outcomes reported some degree of cog-
nitive deficit among 2 of 31 (6.5%) children with
asymptomatic infections. Among the 10 studies

Table 1. Reported frequencies of infants with congenital CMV* and the number of infected
infants who had symptoms at birth

First author/ > 50% Maternal Location/ # Infants # Infec. Infect. # Symp. Symp.
Publ. year Low SES Seroprev** time tested at birth % at birth %

period

Ahlfors et al. 72% Sweden, 16 474 76 0.5 14 18.4
1999 [10] 1977–1986
Andersen et al. 57% Denmark 3060 12 0.4 3 25.0
1979 [11] 1974–1977
Barbi et al. 85% Italy 1268 6 0.5 0 0.0
1998 [12] 1994–1995
Boppana et al. X 80–85% Alabama 20 885 246 1.2 47 19.1
1999 [13] 1991–997
Casteels et al. na Belgium 3075 15 0.5 3 20.0
1999 [14] 1996–1998
Fowler et al. X 82–87% Alabama 17 163 215 1.3 16 7.4
1993 [15] 1980–1990
Griffiths et al. 60% London 2737 9 0.3 1 11.1
1991 [16] 1983–1985
Kamada et al. 94% Japan 2070 11 0.5 0 0.0
1983 [17] 1980
Melish and X na New York 1963 20 1.0 2 10.0
Hanshaw 1973 [18] 1968–1970
Montgomery et al. X na Texas 954 9 0.9 2 22.2
1980 [19] 1972–1975
Numazaki and 85% in 1988 Japan 11 938 37 0.3 5 13.5
Fujikawa 2004 [20] 68% in 2000 1977–2002
Peckham et al. 56% London 14 200 42 0.3 2 4.8
1983 [21] 1979–1982
Saigal et al. 44% Canada 15 212 64 0.4 4 6.3
1982 [22] 1973–1976
Starr et al. X na Ohio 2147 26 1.2 2 7.7
1970 [23] 1968
Yow et al. 52% Texas 4840 22 0.5 2 9.1
1988 [24] 1981–1986

Total n¼ 15 117 986 810 0.7 103 12.7
� 50% low 43 112 516 1.2 69 13.4
SES n¼ 5

Minus low 74 874 294 0.4 34 11.6
SES n¼ 10

*CMV infection was determined by culture of urine or saliva; sampling was unbiased.
**Maternal seroprevalence estimates were based on the study subjects, a representative subset of subjects, or a
comparable population as defined by the authors. Numazaki and Fujikawa [36] reported a substantial drop in
maternal CMV seroprevalence in Japan from 1988 to 2000 due to improved socioeconomic conditions. na, data not
available.
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that examined a range of outcomes, a total of 10 of
252 (4.0%) surviving children were reported to
have cognitive deficits. However, not all of the stu-
dies appear to have been equally thorough in
ascertaining cognitive impairment. In particular,
six studies, with a total of 116 children in the
asymptomatic group, did not report a single child
with cognitive deficits. Among the remaining four
studies [10,11,26,27], 10 of 136 (7.4%) children were
reported to have cognitive impairment. The latter
percentage is consistent with the 6.5% rate from
the two studies that assessed cognitive deficits
only [16,23]. Only one study [10] included cases

of cognitive impairment and conducted follow-
up for HL more than 3 years after birth. That study
reported a prevalence of 16.3% of long-term seque-
lae among the asymptomatic group.

DISCUSSION
This review estimated the frequency and nature of
sequelae attributable to congenital CMV in order
to calculate more precise estimates of the probabil-
ities of sequelae of congenital CMV infection.
These probabilities, when combined with a new
estimate of the birth prevalence of congenital
CMV infection, allow evidence-based estimates

Table 2. Frequency and nature of long-term sequelae associated with congenital CMV*

First author Location/ # Infec. Symp./ Evaluation: Symp. at Symp. w/ Asymp. at Asymp. w/

Publ. year time at birth asymp. HL, CD, birth later Sequel (%) Birth later sequel (%)

period followed; MD or All sequel sequel

duration

Ahlfors et al. Sweden 76 11/49 All 2 HL þ CD 4/11 1 CD þ MD 8/49

1999 [10] 1977–1986 4–7 yrs 1 HL, 1 CD (36) 2 HL, 5 CD (16.3)

Andersen et al. Denmark 12 0/12 All None with 1 CD 2/12

1979 [11] 1974–1977 2 years symp. 1 CD þ MD (16.7)

Barbi et al. Italy 6 0/5 All None with 0 0

1998 [12] 1994–1995 2 years symp.

Casteels et al. Belgium 15 0/12 All None with 2 HL 2/12

1999 [14] 1996–1998 1 yr symp. (16.7)

Kumar et al. Ohio 17 0/17 All None with 4 HL 4/17

1984 [25] 1968–1974 4.5–10 yr symp. (23.5)

Melish and New York 20 2/17 All 1 HL þ MD 2/2 0 0

Hanshaw 1973 [18] 1968–1970 1.5–3 yrs 1 CD (100)

Numazaki and Japan 37 0/21 All None with 2 HL 2/21

Fujikawa 2004 [20] 1977–2002 7 yr symp. (9.5)

Preece et al. London 50 3/47 All 2 CD þ MD 3/3 1 HL þ CD 4/47

1984 [26] 1980–1983 6 mo–3 yr 1 HL (100) 3 HL (8.5)

Saigal et al. Canada 64 3/44 All 1 HL 2/3 6 HL 7/44

1982 [22] 1973–1976 3–5 yr 1 CD (67) 1 D (15.9)

Williamson et al. Texas na na/28 All Not 4 HL 5/28

1990 [27] 1981–1988 8–12 mo followed 1 CD (17.9)

TOTAL 11/19 34/252

(57.9) (13.5)

Fowler et al. Alabama 388 53/335 HL only 19 HL 19/53 38 HL 38/335

1999 [28] 1980–1996 3 yr (36) (11.3)

Williamson et al. Texas na na/59 HL only Not followed 9 HL 9/59

1992 [29] 1983–1989 2–27 mo (15.3)

Griffiths et al. London 9 1/7 CD only 1 CD 1/1 1 CD 1/7

1991 [16] 1983–1985 3 yr (100) (14.3)

Starr et al. 1970 [23] Ohio 26 2/24 CD only 1 CD 2/2 1 CD 1/24

1968 6–15 mo 1 D (100) (4.2)

*CMV infection was determined by culture of urine or saliva; sampling was unbiased. Sequelae: HL, hearing loss; CD,
cognitive deficit; MD, motor deficit; D, death; na, data not available.
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of the preventable burden of congenital CMV
infections. Reliable estimates of the magnitude of
the impact in terms of disease, disability and mor-
tality are necessary to calculate cost estimates for
treatment and prevention strategies for congenital
CMV infections.

This review found that the overall prevalence of
congenital CMV infection in industrialised coun-
tries is likely to be 0.6–0.7%. This is consistent
with a recent meta-analysis that employed less
restrictive inclusion criteria resulting in a wider
dispersion of estimates, which reported an average
birth prevalence of 0.65% [30]. This is more precise
than the range of 0.2–2.5% often cited in the litera-
ture [1,12,14]. It is also lower than commonly cited
prevalence for the United States of 1.0% that is
based on studies with predominantly low-SES
subjects. Given that low-SES women are often
overrepresented in the literature and were overre-
presented in this review, the prevalence of conge-
nital CMV infection in the general population is
likely to be lower than the point estimate of 0.7%
presented here. The exact prevalence of CMV
infection cannot be determined without screening
a large, representative sample of newborns using a
reliable method of detection.

We found that approximately one in eight
(12.7%) infants with congenital CMV infection
had symptoms at birth identified as CID. This esti-
mate is within the range of 10–15% that is typically
cited. This percentage did not differ appreciably
by SES or birth prevalence.

Follow-up of CMV-infected children identified
by unselected screening supports the general
understanding that infants who are symptomatic
at birth are much more likely to experience seque-
lae and that their sequelae are more disabling. The
reported prevalence of permanent sequelae among
children with CID ranges from 35–100%, but the
highest percentages come from studies that each
followed only two or three children and reporting
small numbers might be subject to negative publi-
cation bias (Table 2). Two studies (Ahlfors and
Fowler) tracked more than 10 children with symp-
tomatic infections and had similar outcomes. Ahl-
fors et al. [10] conducted thorough physical
evaluations during 4 to 7 years of follow-up and
reported that 4 of 11 symptomatic children
(36.3%) had permanent sequelae, including two
children with both HL and cognitive impairment.
Fowler et al. [28] conducted audiologic examina-

tions and reported that 19 of 53 (35.8%) 3-year-
old children with CID had HL; this finding com-
pares with the 27.2% reported by Ahlfors et al.
[10]. Fowler et al. did not assess cognitive impair-
ment. If the same percentage of children in the
Fowler et al. study had cognitive impairment as
in the Ahlfors study, the total percentage with
sequelae would have been 45%. Furthermore,
the 3-year follow-up by Fowler et al. resulted in
the under-ascertainment of cases of HL; another
study from the same institution reported that
among children with CID who were diagnosed
with HL by age 15, only 88% had been diagnosed
by age 3 [31].

Combining the observed prevalence of long-
term sequelae in the larger and possibly more
accurate Ahlfors et al. [10] and Fowler et al. [28]
studies (36–45%) with the point estimate of 57.9%
from Table 2 that considered all studies, we
consider 40–58% to be a reasonable estimate of
the prevalence of long-term sequelae among sur-
viving children with symptomatic CMV infections.

The prevalence of permanent sequelae from
congenital CMV was much lower among children
who were asymptomatic at birth. The primary
type of sequela was isolated SNHL. This contrasts
with children who had symptomatic infections,
who tended to have multiple sequelae that
included cognitive deficit/mental retardation.
Breaking the numbers down by impairment, 11–
12% of children with asymptomatic infections at
birth were diagnosed with HL, and 6.5% were
classified as having some type of cognitive or neu-
rological impairment. Because children can have
both HL and cognitive impairment, the two per-
centages cannot be added together. The one study
that had relatively complete data on both HL and
cognitive impairment reported that 16.3% of chil-
dren with asymptomatic infections had one or
both sequelae [10], which is in agreement with
our overall finding of 13.5% prevalence of sequelae
in the asymptomatic infection group (Table 2).

In the studies reviewed, data were insufficient
to accurately estimate prevalence of visual
impairment and mortality, two important out-
comes of congenital CMV. Anderson et al. [32]
reported that 58% of 113 symptomatic infants
had visual impairments, and Coats et al. [33]
reported that 22% of 42 symptomatic infants had
visual impairments; both of these study popula-
tions, however, had an overrepresentation of
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infants with severe sequelae. One study with a
likely unbiased recruitment strategy [10] did not
report any visual impairment among 60 infected
infants. However, because the study findings
made no reference to the outcome of visual exams
performed on the children, it is not clear whether
there was an absence of observed visual impair-
ments or problems with the measurements or their
interpretation.

The frequency of death among symptomatic
infants is commonly reported to be 10–30%. A
large cohort study from Alabama [3,28] reported
a much lower death rate of approximately 4%
among the symptomatic group, although it is pos-
sible that the true death rate was higher because of
loss to follow-up among children who screened
positive for CMV. The total rate of mortality
among the Alabama cohort of children with conge-
nital CMV detected through screening, including
both symptomatic and asymptomatic infections,
was 0.5% [28]. A large-scale screening study with
complete follow-up would be needed to provide a
more reliable estimate of the mortality rate in con-
genital CMV.

The strength of this review is that it reports find-
ings from only studies that used universal screen-
ing, rather than studies that recruited from
populations at high risk for congenital CMV. How-
ever, this review has two important limitations.
First, the inclusion criteria used to eliminate
unbiased populations resulted in a relatively small
number of studies for review. One implication is
that we are missing data on important outcomes.
For example, as noted previously, very few studies
reviewed included data about visual impairment,
a known sequela of congenital CMV infection
[32,34,35].

Second, the estimates for permanent sequelae
among symptomatic children (40–58%) and
asymptomatic children (13.5%) are almost cer-
tainly underestimate. Length of follow-up in
many of the studies reviewed was 3 years or
less. This length of time is insufficient to capture
late-onset of HL [31] and results in under-ascer-
tainment of long-term sequelae. Studies of 5–7
years follow-up are needed to gain more accurate
estimates of long-term sequelae associated with
congenital CMV infection.

It is important to note that, although long-term
sequelae occur 3 to 4 times more often among
infants with CID than among asymptomatic
infants (40–58% vs. 13.5%), and sequelae among
symptomatic children are often severe, more chil-
dren with long-term sequelae from congenital
CMV are asymptomatic at birth. In a given cohort
of 1000 infants with congenital CMV, approxi-
mately 127 have CID. If the death rate among those
children is 4%, there will be 5 deaths and 122 sur-
vivors with CID, 50–70 of whom will have long-
term sequelae. Of the 873 with asymptomatic
infections, 118 are projected to have long-term
sequelae, constituting approximately two thirds
of the total children with sequelae (Table 3).

This review supports previous assessments of
the prevalence of permanent sequelae among chil-
dren with asymptomatic sequelae but differs from
previous estimates of long-term sequelae among
children with symptomatic infections. In particu-
lar, the U.S. Institute of Medicine (2000) estimated
that 10% of children with symptomatic infections
die and that 100% of survivors experience seque-
lae, including 90% with severe MR, and the rest
with mild MR, vision loss, HL or two or more lim-
itations. In contrast, the report assumed that only

Table 3. Estimates of long-term sequelae in infants with congenital CMV

1000 infants with congenital CMV

Type of infection Symptomatic Asymptomatic

Number of Infants 127 (12.7%) 873 (87.3%)
Deaths 5 0
Survivors 122 873
Number with Permanent sequelae 50–70 (40–58%) 118 (13.5%)
Conclusion 17–20% of the 1000 infected infants will have permanent

sequelae; 1/3 from the symptomatic group and 2/3 from
the asymptomatic group
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15% of asymptomatic infants would have some
deficit, mostly HL. Although the latter estimate is
consistent with the evidence reviewed here, the
former estimate is not. In particular, one large
study with follow-up to age 7 years has assessed
MR; Ahlfors et al. [10] diagnosed MR in 2 of 11
(18%) children with CID, only 1 of whom had
severe MR (9%).

CONCLUSION
Although several previous studies have estimated
the burden of congenital CMV, this report presents
probabilities of CMV-associated infant mortality
and neurological sequelae based on studies with
minimal population bias. Overall, we project that
0.5% of children with congenital CMV die and
that 17–20% of surviving children have one or
more long-term sequelae. These estimates, which
show that congenital CMV infection is associated
with a substantial long-term burden and an ele-
vated risk of infant mortality, can be used in the
development and evaluation of prevention strate-
gies for this important risk factor for death and
developmental disability. To better understand
the true burden of congenital CMV, future studies
should focus on evaluation of visual impairment
and extend follow-up of CMV-infected children,
to capture sequelae with delayed onset.
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