Prognosis

Children infected with meningitis before 1 year of age were at
increased risk for disability at 5 years
Bedford H, de Louvois J, Halket S, et al. Meningitis in infancy in England and Wales: follow up at
age 5 years. BMJ. 2001 Sep 8;323:533-6.

Question
In children who survived meningitis during
their first year of life, what are the sequelae at
5 years of age?

Design
Inception cohort of children who survived
an acute attack of meningitis in their first
year compared with children who did not
have meningitis.

Setting
General practices in England and Wales, UK.

Patients
1717 children who contracted meningitis
during their first year. Sex- and age-matched
children from the same general practice as
the index child formed the control group.
Data at 5 years of age were available for 1584
children (92%) who had had meningitis and
1391 in the control group (94%).

Assessment of
prognostic factors
General practitioners completed questionnaires on children that described any problems in neuromotor development, learning,
vision, hearing, speech and language, and
behavior and the presence of seizure disorders. Parents completed questionnaires on
their child’s health, development, and schooling. Gestational age, birthweight, the or-

ganism that caused the meningitis, and age at
time of infection were also recorded.

Main outcome measures
Disability (none to severe) at 5 years of age.
Children with no disability had no developmental problems. Mild disability included
middle-ear disease, strabismus, febrile convulsions, and behavioral problems. Moderate
disability included mild neuromotor disabilities, intellectual impairment, moderate sensorineural hearing loss, mild-to-moderate
visual impairment, treatment-controlled
epilepsy, and uncomplicated hydrocephalus.
Severe disability included severe neuromotor
and intellectual impairment, severe seizure
disorders, and severe visual or auditory
impairment.

Children who had meningitis in their first
year of life had a 10-fold increase over noninfected children in the risk for moderate or
severe disability at 5 years of age.
Sources of funding: Action Research and the Fayed
Charitable Foundation.

32 children (1.9%) who survived the initial
meningitis attack died before 5 years of age.
Of 1584 survivors of meningitis, 247 had
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Risk for disability in children who had meningitis in their first year of life
Severity of disability
at 5 y

Meningitis

Control

Relative risk (95% CI)

1.5%

10.33 (6.60 to 16.0)

Severe or moderate

16%

Mild

29%

20%

1.47 (1.29 to 1.68)

None

55%

79%

0.70 (0.67 to 0.74)

The study by Bedford and colleagues provides insight into the range of
problems experienced by children who had meningitis in infancy and
were born between 1985 and 1987 in England and Wales. The authors
conclude that meningitis in infancy has serious consequences. The
strengths of the study are its sample size (1584 children), its prospective
design, the fact that it was national in scope, and the relatively long
follow-up period of 5 years (although age 5 is still too early to capture
some important learning disabilities). Infants who were < 28 days old
when they had meningitis had worse outcomes than those who had
meningitis between 29 and 365 days of age.
The broad inclusion criteria of the study represent both a strength
and a limitation. Infants with predictable disability (e.g., infants with
the Down syndrome or anomalies of the central nervous system,
excluding those with spina bifida or ventricular shunt infections) were
included in the meningitis group but not in the control group and were
thus overrepresented in the former. The inclusion of premature infants
of all gestational ages similarly permits generalization to the population
of England and Wales but blurs differences between patient subgroups.
The authors cast a wide net with respect to the cause of meningitis and
included viral and fungal infections.
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severe or moderate disabilities compared
with 21 of 1391 control-group children
(P < 0.001) (Table). The respective numbers for mild disorders were 481 and 275
(P < 0.001) (Table). Children presenting
with meningitis within the first month of life
had more health and developmental problems than did those infected after 1 month of
age (P = 0.03). Severity of disability varied
according to the type of organism responsible
for the infection.

This study paints a picture on a broad and representative landscape
of the outcomes of infants who have had meningitis. Physicians who
are called on to provide families with prognostic information about
their children will be more confident about the outcome data described
in this study than they were before. Although predictive models that
account for the severity of meningitis can increase the accuracy of
prognostications, caution is advised with regard to individualizing
prognostic information on the basis of this study (1). Improved prediction of outcomes of uncommon conditions await the development of
national registries that collect detailed information about the causative
illness and linkage to large administrative databases from which longterm outcomes can be ascertained.
Max Perlman, MD
Hospital for Sick Children
Toronto, Ontario, Canada
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