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Neonatal meningitis: a review of routine national data 1975-83
Neonatal meningitis is known to cause neurodevelopmental
sequelae in some survivors.' Few recent data are available on

outcome, however, and the burden ofhandicap may be changing for
two reasons. Firstly, effective treatment may be increasing the
proportion of survivors from neonatal sepsis; and, secondly, the use

of special and intensive care baby units is increasing. A study in the
North West Metropolitan Region between 1969 and 1973 using
hospital discharge data, statutory notifications, laboratory records,
and death certificates showed an incidence of neonatal bacterial
meningitis of 0-26 per 1000 live births (76 cases in the five years) and
a case fatality rate of 43%.2 Just under half of the cases were caused
by Gram negative enteric organisms; 45% of the babies whose
meningitis developed in hospital after delivery weighed 2500 g or
less, while another 10% were born to mothers with prolonged
rupture of membranes. There have been no comparable incidence
studies on viral neonatal meningitis in England and Wales, though
there have been several reports of serious enteroviral outbreaks in
special care baby units.3

National data on morbidity from meningitis at various ages are
provided by statutory notifications, for which since 1982 a limited
breakdown by organism is available,4 and by voluntary laboratory
reports to the Communicable Disease Surveillance Centre, but no
data are collected routinely on outcome among survivors. Mortality
data may be obtained from death registrations. 6

This article reviews data from these sources between 1975 and
1983. Data on meningitis occurring at all ages have been included
for comparison where relevant. Notification data for neonates are
not available in published tables and were obtained only for 1982
and 1983 as a test of the usefulness of this source by kind permission
of the Office of Population Censuses and Surveys. Published
mortality data include only cases where meningitis is recorded as the
primary cause of death, and age distribution is tabulated by age at
death. Laboratory reports of bacterial meningitis are all based on

positive culture or counterimmunoelectrophoresis (pneumococal
and meningococcal meningitis) from cerebrospinal fluid. For viral
meningitis, a virus was identified either in the cerebrospinal fluid or
in clinical cases of meningitis by a fourfold rise in antibody titre or

by isolation of the virus from another site.

Annual trends: all ages

During the study period the annual numbers of notified cases of
meningitis at all ages ranged from 2637 cases in 1975 to 1226 cases in
1983 (fig 1); certified deaths ranged from 318, also in 1975, to 257 in
1977. In each year there were more laboratory reports than
notifications. The trends for viral meningitis matched the notifica-
tions more closely than those for bacterial meningitis (fig 1), which
varied little over the nine years. Death certificates followed the same
trends as the notified and viral cases, particularly between 1975 and
1978; there was a change in classification of deaths in 1979.

Annual trends: neonates

The mean annual number of reports of neonatal bacterial
meningitis was 102 (range 72-121), with a slight general upward
trend (fig 2). Annual numbers of neonatal viral meningitis, on the
other hand, averaged only 17 (range 4-40), with no general trend
apparent.

The proportion contributed by neonates to the total cases of
bacterial meningitis was fairly constant and between 5 -8% and 8 -2%
over the study period. For viral meningitis, in contrast, neonates
were only 0-3-2-6% of the total reported. Annual numbers of
certified neonatal deaths varied from 27 to 52 (mean 41) and
followed more closely those of laboratory reports of bacterial than
viral meningitis until 1979. Since then they have shown a slight but
steady decrease (fig 2). The mortality rate per 1000 live births
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FIG 1VYearly numbers of laboratory reports and notifications of cases of meningitis
together with numbers of deaths.
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FIG 2-Yearly numbers of laboratory reports and notifications of cases of
neonatal meningitis together with numbers of deaths and death rate.

attributed to neonatal meningitis changed very little, however,
between 1975 and 1982, ranging from a maximum of0-09 in 1978 to
a minimum of 0 045 in 1977. Neonatal meningitis is seriously
undernotified, with only eight and 15 cases reported respectively in
1982 and 1983.

Causative organisms

Escherichia coli and group B streptococci were the most
commonly reported bacteria in neonatal meningitis, accounting for
33-4% (307 reports) and 29-5% (217 reports) respectively of all
reports (table I). In contrast, these organisms accounted for only
2-4% and 1-3% of reports of cases at all other ages. Listeria
monocytogenes was the causal organism in 62 cases (6 7%). Several
other organisms each accounted for only 2-4% of cases, including
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Neisseria meningitidis and Haemophilus influenzae, which were the
commonest causes of bacterial meningitis at other ages (table I).
Pneumococcal meningitis similarly accounted for 20% of cases at all
other ages but only 3-3% of neonates. Although some organisms,
such as citrobacter, enterobacter, proteus, and coliforms, were
rarely isolated from cases of bacterial meningitis higher proportions
occurred in neonates than at other ages (table I).

TABLE I-Laboratory reports of bacterial meningitis 1975-83 (organisms isolated from
cerebrospinalfluid or cerebrospinalfluid and blood)

Neonates All other ages
Organism or group

Total (%) Total (%)

Escherichia coli 307 (33-4) 293 (2 4)
GroupB streptococci 271 (29 5) 157 (1 3)
Listeria monocytogenes 62 (6 7) 203 (1 7)
Other streptococci (except

Streptococcus pneumoniae) 32 (3 5) 157 (1-3)
Pseudomonas spp 30 (3-3) 269 (2 2)
Streptococcus pneumoniae 30 (3-3) 2512 (20 5)
Proteus spp 25 (2 7) 60 (0 5)
Staphylococcus aureus 25 (2-7) 331 (2-7)
Klebsiella spp 23 (2 5) 95 (0-8)
Neisseria meningitidis 22 (2 4) 3969 (32 4)
Haemophilusinfluenzae 19 (2 1) 3221 (26 3)
Citrobacter spp 19 (2-1) 10 (0 08)
Enterobacter spp 17 (1-8) 20 (0 2)
Serratia 10 (1 1) 15 (0 1)
Mycobacteria 0 (-) 277 (2 3)
Other organisms* 28 (3) 679 (55)

* Includes: coagulase negative staphylococci (9), Salmonella spp (8), coliforms (6),
acinetobacter (3), flavobacterium (1), clostridium (1).

The numbers of cases of E coli neonatal meningitis increased
slightly from 1975-80 but have since decreased, while those ofgroup
B streptococci have increased steadily and since 1981 have out-
numbered those due to E coli (fig 3). Reports ofGram negative rods
(excluding salmonellas), which have been grouped together in fig 3
and studied because of their association with intensive care patients,
procedures, and units, appear also to be increasing slightly. Reports
of neonatal meningitis due to L monocytogenes have remained fairly
stable except in 1983, when isolates from all sources were greater
than previously recorded. No obvious seasonal trends were detected,
although numbers in most instances were small. Both adult and
neonatal listeriosis were more common in late summer and early
autumn, with 40% of the reports received in the third quarter of the
year.
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FIG 3-Organisms implicated in cases of neonatal meningitis.

Notified cases of meningitis have been available by certain
categories of organism since 1982; these are: meningococcal,
pneumococcal, H influenzae, viral, other specified organisms, and
unspecified. Nevertheless, the numbers of neonatal cases were too
small to make this a useful source ofinformation on trends-indeed,
eight of the 15 cases in 1983 and seven of the eight cases in 1982 were
notified in the "other specified organism" category. The mode of
categorisation of organisms in death certifications and the change in
classification in 1979 have also affected the usefulness of this source.

For the same reasons notification and mortality data were not

helpful in studying trends in neonatal virus meningitis, and only the
154 laboratory reports of neonatal meningeal infections received
between 1975 and 1983 have been studied.
The echoviruses and coxsackie viruses were the commonest

reported organisms, accounting for 44-8% and 36-4% of cases
respectively (table II); coxsackie virus B2 and B4 and echovirus type
11 were the most frequently reported types, with definite peaks in
some years which tended to follow national epidemics.

Comment

The laboratory reporting system provided useful data on secular
trends and causative agents in neonatal meningitis, whereas notifi-
cation and mortality data were less helpful. Laboratory data still
need to be interpreted with caution because of changes in reporting
practice and in diagnostic techniques, the selected nature of the
population, and because they cannot be related to a denominator.

TABLE II-Laboratory reports of neonatal virus meningitis
1975-83

Virus No of cases (% total)

Coxsackie A total 8 (5 2)
A7 1
A9 7

Coxsackie B total 48 (31-2)
B1 3
B2 15
B3 8
B4 17
B5 4
B6 1

Echovirus total 71 (46-8)
3 2
6 6
7 3
9 3

11 36
14 1
17 6
19 7
20 1
30 6

Herpes simplex 15 (9*7)
Other viruses 12 (7 8)

Total reports 154

Nevertheless, neonatal meningitis may be increasing slightly,
especially the number of cases associated with group B streptococci
and Gram negative rods. Virus meningitis seems to be less
important in neonates, and its occurrence is clearly related to
enterovirus epidemics. Trends in certified mortality rates have
changed little in recent years. A prospective population based
national study of neonatal meningitis would provide valuable
information on incidence, sequelae, and factors that affect outcome.

Communicable Disease Surveillance Centre,
London NW9 5EQ
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