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Bacterial meningitis in Swaziland: an 18 month
prospective study of its impact

Helen Ford, John Wright

Abstract
Study objective - To describe the epi-
demiology, clinical features, and out-
come of bacterial meningitis in
Swaziland.
Design - Prospective study of patients
diagnosed as having meningitis of non-
viral aetiology during an 18 month period
from February 1991 to July 1992.
Setting - Four regional hospitals cover-
ing the population of the four districts in
Swaziland.
Subjects - All patients with non-viral
meningitis admitted to hospital within
the study period.
Main results - Altogether 85 patients
were reported to have bacterial men-
ingitis: 48-3% were aged under 1 year.
Causative organisms were identified in
60% of cases, and Streptococcuspneumo-
niae was found to be the commonest (49%
of cases). Overall, case fatality was 38-8%
for all age groups, and 62-5% (15 of 25) for
adults. Neurological sequelae occurred in
22-4%. Three of the adult cases were HIV
seropositive. Seizures, but not duration
of symptoms before admission, were as-
sociated with a poor prognosis. There was
a significant rise in incidence related to a
period of drought. Fifteen patients were
reported with tuberculous meningitis, of
whom five were known to be HIV sero-
positive; the case fatality was 73 3%.
Conclusions - The aetiology and age dis-
tribution of cases of meningitis differs
greatly from that in developed countries.
Rising HIV infection may have an im-
portant impact on the future incidence of
meningitis. The high case mortality
found should encourage efforts towards
earlier diagnosis and treatment, and
strengthens the need to develop appro-
priate vaccines.
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Bacterial and tuberculous meningitis remain
major causes of mortality and morbidity in the
developing world despite the availability of
effective antimicrobial treatment. However, it
is difficult to obtain a true picture of the extent
of the problem because of the lack of accurate
statistics. '

Previous studies of meningitis have been
retrospective and have included little clinical
information, concentrating on mortality rather
than morbidity.2 Laboratory based studies
have also failed to deal with clinical outcome.3
There is little recent information about men-

ingitis in Africa, particularly with regard to the

occurrence of sequelae and factors affecting
outcome.
There have been important developments in

the diagnosis and management of meningitis,
including the introduction of rapid diagnostic
tests,4 early treatment with penicillin,5 and the
role of adjunct steroid treatment.5 The intro-
duction of the new Hib vaccine has further
implications for the prevention of meningitis.7
Adequate information about the disease in
developing countries is essential to assess the
impact of these developments and to allow for
effective public health measures to be
implemented.
Our aim was to provide information on the

pattern of non-viral meningitis in Swaziland
and to identify those factors affecting outcome
which were amenable to change. We describe
an 18 month study of the epidemiology of
bacterial and tuberculous meningitis in Swazi-
land. We were particularly interested in study-
ing the clinical outcome of meningitis in terms
of both fatality and the diversity of neurologi-
cal sequelae.

Patients and methods
The population of Swaziland is 750 000 and
the country is divided geographically into four
regions. Each region is served by one district
hospital with inpatient facilities, supported by
rural outpatient clinics. The authors were
working at one of the hospitals. All four dis-
trict hospitals were invited to participate in the
surveillance system.
Each village has access to a rural health

motivator (RHM) who has a basic health train-
ing and lives in the community. Most people
live within walking distance of a health centre.
These are run by nursing staff, and visited
regularly by a doctor from the nearest hospital.
Transport is available from each health centre
to the local hospital, and as the country is
small, distances are not a major problem. Al-
though there are inevitable delays, severely ill
patients should reach one of the hospitals.
There were occasional unexplained deaths in
the community which would be reported to the
local hospital by the RHM or clinical nurse.
From February 1991 to July 1992, with the

support of the Ministry of Health and the
medical superintendents from each hospital, a
prospective national reporting system was
established to survey bacterial and tuberculous
meningitis in Swaziland. It was assumed that
all patients with meningitis who survived long
enough would be admitted to hospital, and
therefore reported.
A case report form was designed to stan-

dardise data collection and was distributed to
all the centres. Information was recorded on
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age, sex, residence, time of symptom onset,
date of admission, and cerebrospinal fluid
(CSF) findings. Further clinical information
was requested about previous history, treat-
ment before hospital admission (traditional or
medical), conscious level on admission, the
occurrence of seizures, and clinical outcome.
Lumbar puncture and immediate CSF ana-

lysis were carried out in all patients presenting
with clinical features suggestive of meningitis.
Bacterial culture facilities were available in
three of the four centres. Inclusion criteria for
cases of bacterial meningitis were as follows:
(1) positive CSF culture; or (2) positive CSF
Gram stain but negative or unavailable cul-
ture; or (3) a CSF profile showing > 1000
leukocytes/mm3 (with > 75% polymorpho-
nuclear leukocytes) with a CSF glucose con-
centration of < 1-9 mmol/l and a CSF protein
level of > 1 g/l. A Gram stain showing only
Gram negative diplococci was classified as
Neisseria meningitidis even if CSF cultures
remained negative. The diagnosis of tubercu-
lous meningitis (TBM) was based on a clinical
history of subacute or chronic meningitis with
(1) positive Ziehl-Neelson stain or (2) CSF
profile showing 100-400 leukocytes/mm3
(lymphocytic reaction), with a CSF glucose
<19 mmol/l, and a CSF protein > 1 g/l. A
presumptive diagnosis was supported by chest
x ray evidence of tuberculosis, skin testing,
and sputum examination for acid-alcohol fast
bacilli (AAFB). There were no facilities for
culture of AAFB in the country.

Cases of viral meningitis or encephalitis and
cases that did not fulfil the above criteria were
excluded from the study. Indian ink staining
was performed to examine for a fungal aetio-
logy. HIV status was determined in those
patients who fulfilled the clinical criteria for
the WHO definition of AIDS, by initial
ELISA and confirmation by western blot.

Antibiotic treatment was begun immedi-
ately after lumbar puncture. Standard treat-
ment was initially with a combination of intra-
venous benzylpenicillin (adults 4 MU four
hourly; children 50 000 U/kg four hourly) and
chloramphenicol (adults 25 mg/kg six hourly;

Table I Fatality and neurological sequelae after bacterial meningitis related to age

Age Cases Fatality Sequelae
No (%) No (%) No (%)

<1 mth 6 (7-1) 3 (500) 1 (167)
1-11 mth 35 (41.2) 10 (28-6) 10 (28-6)
1-14 y 20 (23-5) 5 (25-0) 5 (25-0)
Adult (> 15 y) 24 (28-2) 15 (62-5) 3 (12-5)

All cases 85 (100.0) 33 (38-8) 19 (22-4)

Table 2 Type of bacterial meningitis with rates offatality and neurological sequelae

Age Cases Fatality Sequelae
No (%} No (%) No (%)

Streptococcus pneumoniae 25 (29.4) 12 (48-0) 4 (16-0)
Neisseria meningitidis 10 (11-8) 4 (40 0) 2 (20-0)
Haemophilus influenzae 8 (9-4) 2 (25-0) 3 (37 5)
Others* 8 (9-4) 3 (23-5) 2 (25-0)
Unknown 34 (40.0) 12 (37-3) 8 (23 5)
All cases 85 (100 0) 33 (38-8) 19 (22-4)

*Others consisted of the following aetiologies: Escherichia coli (1), proteus (1), Staph aureus
(1), Gram negative bacilli (2), Gram positive cocci (3).

children 12 5 mg/kg six hourly. After micro-
biological diagnosis, penicillin alone was con-
tinued in pneumococcal and meningococcal
infections. Chloramphenicol alone was con-
tinued in Haemophilus influenzae infections.
Standard treatment was continued in those
cases with unknown bacterial aetiology. Treat-
ment was continued for seven to 10 days.

In tuberculosis meningitis, quadruple anti-
tuberculosis treatment was used, with rifampi-
cin, isoniazid, pyrazinamide, streptomycin
daily for two months, then rifampicin and
isoniazid only for a further 10 months.
Follow up of all cases was made six months

after discharge at each regional centre.
Analysis of the results was carried out using

the x2 test and Fisher's exact test with Epi Info
V5 software. Multiple regression was used to
assess the significance of individual factors.

Results
During the 18 months period February 1991
to July 1992, 101 patients who fulfilled the
study criteria of meningitis were admitted to
hospital: 85 patients with bacterial meningitis
(84 2%), 15 patients with tuberculous men-
ingitis (14-9%), and one patient with crypto-
coccal meningitis. In the cases of bacterial
meningitis, 44% were diagnosed on the basis
of positive CSF culture, 16% on positive
Gram stain alone, and 40% on CSF
biochemistry.
The annual incidence, based on a national

population figure of 750 000, was 13-5/100 000.
For bacterial meningitis, children under 1

year formed the largest group, accounting for
48-3% of cases. Table 1 shows the number of
cases, mortality, and complication rates in re-
lation to the age of the patient. Nineteen
patients (36-5% of survivors) had neurological
sequelae at the time of discharge or at follow
up (developmental delay (n= 6); hemiparesis
(n = 2); ataxia (n = 3); seizure disorder (n = 2);
cranial nerve palsy (n = 2); sensorineural deaf-
ness (n = 1); confusion (n = 2); and hydroceph-
alus (n= 1). Mortality was significantly higher
in adults than in children (62-5% v 29-5%,
p = 0 005, X2 = 7 8). Only 25% of adult patients
made a full recovery, compared with 44 3% of
children.
There was a male:female ratio of 1 8:1

(55 30), with no significant difference in out-
come between the sexes.
The figure shows the monthly incidence of

meningitis during the study period. There was
a significant increase in incidence in the May
to July quarter of 1992 compared with the
same quarter of 1991 (p= 0-026, x2 = 4-98),
coinciding with a period of severe drought in
the country.
Table 2 shows the outcome in relation to the

organism detected. The causative organism
was identified in 60% of cases, none of whom
had received previous antibiotic treatment. Of
the 34 patients in whom no organism was
identified, six (17-7%) were known to have had
antibiotic therapy before hospital admission.
Spneumoniae was the most common causative
organism, accounting for 49% of identified
cases, and was associated with the highest case
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mortality of 48%. There was no
difference in either the incidence of
cal sequelae (p= 0-79, X2= 173) o:
(p=0.79, X2= 1-72) in relation to ae

Mortality and sequelae rates were
relation to the duration of sympt
admission to hospital. There was no
difference between the duration of
and the final outcome.

Seizures before or during hospita
were recorded in 16 (18 8%) pai
bacterial meningitis. Eight of the
died and only one made a full recov
was a significant association betwe
and both mortality and neurologic
(p < 0 005, %2 = 8 7). Seizures were
mon in infants (p<0 001, x2= 1151
Twelve patients were recorded

been tested for HIV on clinical sus
nine (eight adults, one infant) were i
positive: five had tuberculous menir
bacterial meningitis (S pneumoniae i
and Staphylococcus aureus in the thii
cryptococcal meningitis. Only thr
patients made a full recovery withou

Five patients were admitted ir
whom four died. Three patients had

Table 3 Comparison of the aetiology of bacterial meningitis between Swa.
England and Wales.

Causative organism Swaziland 1991/2 Engla
(n=85) 1990

Streptococcus pneumoniae 29-4 7 0
Neisseria meningitidis 11.8 51 3
Haemophilus influenzae 9-4 19 4
Others 9-4 10 2
Unknown 40 0 12-0
Total 100 0 100 0

Drought history of head injury (two died), and 2
period patients had predisposing or concurrent ill-

nesses (chronic otitis media and pneumonia).
Fifteen cases of tuberculosis meningitis

were reported, of whom nine were adults and
two were infants. AAFB were not detected on
Z-N stain in any of the cases. The overall
fatality was 73 3% (11 of 15).

Discussion
This study was designed to provide active
surveillance of meningitis in Swaziland. The
incidence of all cases of meningitis was signi-
ficantly higher than that reported in previous
years (51 cases in 1988; 22 cases in 1989:
Swaziland Ministry of Health data). National
data were previously obtained through centra-
lised voluntary reporting by clerical staff. It is
likely that there was substantial under report-
ing of cases in these years.

BACTERIAL MENINGITIS
Children under 1 year formed the largest

1992 group. The age distribution found in our study
is similar to that in other African populations

wzd from and also to that in native American and abori-
ginal Australian populations.8 In contrast, in
England and Wales children aged 1-14 years
form the largest group with 41 7% (case fatal-

significant ity ratio (CFR) =36%) of reported cases and
neurologi- only 23-7% (CFR= 3 6%) of cases occurred in
r mortality children aged under 1 year.9 This marked
~tiology. difference in age distribution is important
z studied in when considering the impact of vaccination
cms before programmes, as Hib and other vaccinations
significant need to be more immunogenic to be effective
symptoms in infancy.'" At present there are no immunisa-

tion programmes in Swaziland against Hib,
1 admission meningococcus, or pneumococcus.
tients with An important finding of this study was the
se patients very high adult mortality, with only 25% of
rery. There adult cases making a complete recovery. High
en seizures CFRs for bacterial meningitis are often noted
al sequelae in the very young and the very old (usually
more com- > 60 years," but most of our adult population

was under 60 years old (96%).
as having There was an increase in the incidence of

spicion and bacterial meningitis in 1992 from May to July
found to be compared with the same quarter in 1991. This
igitis, three was a period of severe drought in Swaziland.'2
n two cases This noticeable increase in incidence during
rd) and one the drought months may reflect a severe de-
ee of these dline in nutritional status and in living con-
it sequelae. ditions, resulting in overcrowding, during this
i coma, of period.
I a previous The most common organism isolated was S

pneumoniae (49%), and this reflects the find-
ings of other African countries.3 1' 14 In marked

ziland and contrast, for England and Wales in 1990, 51%
of cases of bacterial meningitis were caused by
N meningitidis, with S pneumoniae accounting

n 2219) for only 70% (table 3).15 In the United States, H
influenzae is the most common cause, with S
pneumoniae accounting for 18% of cases.'0
Black Americans have been reported to have a
higher incidence of pneumococcal meningitis
than whites, even in the absence of sickle cell
disease.'0" However, there is no evidence that
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race is an independent risk factor for particular
causal organisms. The higher incidence is
probably related to socioeconomic factors. 16

In 40% of cases no organism was seen either
on Gram stain or cultured from the CSF. This
may be due to the widespread use of antibiotics
in the community, although this was con-
firmed in only six out of 85 cases. A further
contributory factor was the local diagnostic
limitations. The poor yield of Gram stain and
culture, particularly in cases with antibiotic
treatment before hospital admission, has been
documented.4 Of note, mortality in cases in
whom no organism was identified, was not
significantly different from that in the other
cases, so the introduction of rapid diagnostic
tests would not necessarily be cost effective.
Although there was a high overall CFR,

similarly high rates have been found in other
studies from developing countries (33%2;
36%3; 44% 17). S pneumoniae accounted for the
highest mortality and this pattern is consistent
worldwide."8 Poor socioeconomic conditions
and poor nutritional states undoubtedly con-
tributed to the high mortality. The CFRs in
our study may well be an underestimate of the
mortality from meningitis, as patients with
severe and rapidly progressing disease will die
before reaching hospital and may go
undetected.
Although there has been a significant fall in

CFRs in the developed world, the rate of
occurrence of neurological sequelae has
remained constant.'9 In our study, 22 4% of
patients had neurological sequelae at the time
of hospital discharge. The incidence and range
of neurological sequelae that we found was
similar to that in other studies, although we
might have expected to detect more patients
with a hearing deficit.20 Clearly, it would have
been useful if extended follow up had been
possible.

Rehabilitation and support services are vir-
tually non-existent in Swaziland, as in most
developing countries, and the burden of han-
dicap is therefore great. Although the early use
of steroids may reduce the incidence of seque-
lae,6 prevention is likely to remain the most
effective way forward.
Delay in starting antibiotic treatment has

been associated with both increased mortality
and morbidity.2' In view of our predominantly
rural population and the difficulty of access to
the regional hospitals, we felt it important to
assess how much this delay affected outcome.
There was no significant difference in either
the CFR or neurological sequelae in relation to
the duration of symptoms before hospital ad-
mission. Other outcome studies have found no
association with mortality but a significant
association with rates of sequelae.22 23 How-
ever, the most striking association was found
with duration of symptoms of less than eight
hours before admission. Very few of our cases
presented as early as this. It has been sug-
gested that there is a spectrum of bacterial
meningitis and that disease of insidious onset
has a better outcome.24 Conclusions are diffi-
cult because of the unknown number of deaths
before hospital admission.

Only 31 3%(n = 26) of patients presented to
hospital within 48 hours of the onset of symp-
toms in our study. In two recent studies from
developed countries, 2 6 75 5%(n=216) and
56 3%(n=462) of patients respectively pre-
sented within 48 hours-a significantly greater
proportion (p<0 001) of cases. This may be
another determinant of the high mortality
found in our study and other African studies.
Traditional healers are an established part of
society in Swaziland and provide the initial
advice and treatment. This delay, and the
problems of poor transportation and lack of
public awareness, may explain the delay in
presentation.
Three of the adult cases of bacterial men-

ingitis were known to be HIV seropositive
(12 5%). The incidence of HIV seropositivity
may have been significantly higher had all
cases of meningitis been screened, rather than
tested on the basis of a clinical suspicion of
HIV infection alone. Bacterial infections of the
central nervous system in patients with HIV
infection have rarely been reported,27 and a
recent study from Uganda found no associ-
ation between HIV infection and meningococ-
cal meningitis.28 In view of the rising incidence
of HIV infection in southern Africa, further
studies of bacterial meningitis should include
routine screening for HIV infection to invest-
igate the association more closely. It may be
that HIV infection is an important adverse
prognostic indicator and may partly account
for the higher than expected adult mortality in
this study.

TUBERCULOUS MENINGITIS
The difficulites of laboratory diagnosis of
tuberculous meningitis are well described,
such that empirical chemotherapy is justified
for presumptive disease.29 3) It should be
stressed that the diagnosis was presumptive,
based on clinical grounds and CSF findings.
Even when culture facilities are available the
diagnosis may remain unconfirmed bacteriolo-
gically and delay in treatment may be fatal.3" In
one case in which tuberculosis meningitis was
suspected, Cryptococcus neoformans was
identified.
The overall CFR of 73 3% in our study,

despite quadruple antituberculous chemo-
therapy, is of great concern. It is noteworthy
that five patients with tuberculous meningitis
were HIV positive as was the patient with
cryptococcal meningitis. A study of inpatients
with tuberculosis in Swaziland showed an inci-
dence of 29% HIV seropositivity.3' In those
countries in which tuberculosis is endemic,
tuberculosis meningitis may become an
increasingly common complication of HIV
infection.

Conclusion
In conclusion, our study has provided clinical
and epidemiological information about men-
ingitis in Swaziland, showing a different pat-
tern of disease to that in developed countries.
The high CFR is a cause of great concern and
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should prompt careful consideration of the
prospects for its reduction. In view of the
different age spectrum and aetiology of men-
ingitis, Hib vaccination may not have the same
impact in Swaziland as in the UK. However, a
campaign to increase awareness among health
workers about symptoms, early antibiotic
therapy, and early referral has begun. The
simple surveillance method used has greatly
improved the accuracy of case detection and
provided more comprehensive information
about meningitis in the country. Future sur-
veillance should monitor the impact of
increased health awareness, as well as the
impact of rising HIV infection.
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lar: Dr Aby Philip, Professor Richard Lacey for advice and
material support, and Dr Jeffrie Strang for critical review. This
research was supported by a grant from the National Men-
ingitis Trust.
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