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PYOGENIC MENI GITIS - A STUDY OF 303 CASES
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There has been much controversy over the treatment of
non-tuberculous bacterial meningitis which has been the
subject of many papers and discussions in both paediatric
and adult medicine.'-··l7

No satisfactory single antibiotic or combination of anti­
biotics has been generally accepted as ideal, whether given
parenterally or orally; in combination with intrathecal
therapy or without it. The mortality rate still remains
fairly high in most series. The necessity for optimal
therapy has been stressed by Banks et al." and Alexander,~

but they do not state what optimal therapy is. Continued
study of the problem needs no further justification.

There have been few reports in the South African
literature of treatment of meningitis, the most recent being
one in 1958" and one in 1960."

The cases of non-tuberculous bacterial meningitis at the
City Hospital for Infectious Diseases, Cape Town, were
studied over the 3-year period January 1955 - December
1957 and were divided into 4 main groups:

1. Meningococcal meningitis - 198 cases.
2. Purulent meningitis (signifying that no organisms

were found OIi a smear stained by Gram's method, or were
isolated on culture) - 61 cases.

3. Pneumococcal meningitis - 20 cases.
4. H. influenzae meningitis - 24 cases.

"Registrar, Department of Child Health, University of
Cape Town, and Groote Schuur Hospital, Observatory, Cape.

There were al 0 1 ca e each of taph lococcal S.
lyphimurium and S. paratyphi meningitis but these will
be excluded from the eries, lea ing 303 ca e for con­
sideration (Table I). It may be pointed out that non­
meningococcal ca e \ ere admitted to the Infectiou
Diseases Hospital from general practitioner on the
trength of their diagno i of meningiti " and the type of

infection, which would ha e excluded them, wa not
apparent until the cerebrospinal fluid \ a examined.

ME J GOCOCCAL ME INGITIS

There were 198 patients in thi erie their ages ranging
from 1 month to 65 year (Table II). There were 45
patients less than 1 year of age, 94 between 1 and 10
years, and 59 more than 10 years of age (Table n. Of
the 198 patient , 98 were male and 100 female; 34 were
European, 148 Coloured and 16 African (Table m.

In 191 cases .Gram-negative bean-shaped diplococci
were seen on direct microscopic examination of the cere­
brospinal fluid (96%), and were grown on culture in 64
cases. The organisms were sensitive in all ca es to
'chlorornycetin', streptomycin, 'aureomycin' and terramy­
cin', but over the 3 years there were 12 instances where
they were insensitive to penicillin.

At this hospital, until about the middle of 1956, the
routine scheme of antibiotic treatment was penicillin with
sulphadiazine for a period of 7 - 10 days. Sulphadiazine
was given according to the scheme proposed by Banks.'"

TABLE 1. MORBIDITY A 'D MORTALITY nGURES I 303 CASES Of ME I 'GITlS

Infection

Meningococcal

Purulent

Pneumococcal ..

Influenzal

Survival

Age (years) Cases Survival
excluding

Dealhs Morbidity Complete those who
recoveries died within

24 hours

r 45 (23%) 44 (98%) I (2%) 1 (2%)
1 - 10 94 (47%) 86 (91 %) 8 (9%) 1 (I %) }181 186
10+ 59 (30%) 56 (95%) 3 (5%) 3 (5%) 198 =90% -=98%

189
Total 198 186 (94%) 12 (6%) 5 (3%)

r 10 (16%) 9 (90%) 1 (10%) 0
1 - 10 26 (43%) 24 (92%) 2 (8%) 0 }" 53
10+ 25 (41 %) 20 (80%) 5 (20%) I (4%) -=5% -=96%

61 55
l Total 61 53 (87%) 8 (13 %) 1 (2%)

r 10 (50%) 9 (90%) 1 (10%) 0
1 - 10 2 (10%) 2 (100%) 0 0 }16 17
10+ 8 (40%) 6 (75%) 2 (25%) 1 (13 %) -=80% -=94%

20 18
l Total 20 17 (85 %) 3 (l5%) 1 (5%)

r 16 (67%) 12 (75 %) 4 (25%) 1 (6%)
1 - 10 7 (29%) 6 ( 6%) I (14%) 1 (14 %) }J1 19
10+ 1 ( 4%) I (100%) 0 0 -=71% 3%

24 23
l Total 24 19 (79%) 5 (21 %) 2 (8%)
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H. lnfluenzae MENINGITIS

There were 24 patients (fable I), their ages ranging from
3 months to 48 years (fable ID. The majority (67%) were
less than 1 year old and there was only 1 case over 10
years of age (fable D. Of the 24 patients, 14 were male
and 10 female, 5 were European, 17 Coloured and 2
African (fable ID.

In 18 cases the organism was seen on direct micrQ·
scopic examination, and in 20 cases H. influenzae was
grown on culture. Of 19 cases where the sensitivity was
tested all were shown to be sensitive to chloromycetin,
streptomycin, and terramycin; 89% were sensitive to
aureomycin and only 5% to penicillin.

The routine treatment for this type of infection was
chloromycetin, streptomycin, and sulphadiazine, with
chloromycetin and streptomycin -given intrathecally daily.

PNEUMOCOCCAL MENINGms

There were 20 patients whose ages ranged between 4
months and 40 years (Table ID; lO were below 1 year
of age, 2 between 1 and lO years, and 8 over 10 years of
age (fable I). Of the 20 patients, 12 were male and 8
female, 3 were European, 14 Coloured and 3 African
(fable ID.

The Gram-positive diplococcus was found in all cases
on microscopy of the cerebrospinal fluid and was grown
in 13 out of 19 cases where the CSF was cultured. In the
12 cases where sensitivity was reported all were sensitive
to chloromycetin, aureomycin and terramycin; 92% were
sensitive to penicillin; and 83% to streptomycin.

The routine therapy at this hospital for pneumococcal
meningitis was pencillin, chloromycetin, and sulphadia­
zine as for meningococcal meningitis. Intrathecal therapy
was given daily (in the milder cases penicillin alone, in
the more severe cases penicillin and / or chloromycetin),
until the cerebrospinal fluid had improved, i.e. the sugar
was normal and there were no more than 30 - 40 cells per
c.mm., mostly lymphocytes. Systemic treatment continued

.for a week thereafter. The average duration of intrathecal
therapy was lO days, and of general therapy, 19 days.

There was a survival rate (fable D of 85% with 3
deaths, 2 of which were in the group over 10 years of
age. The death in the patient below 1 year of age.occurred
within a few hours of admission. There was 1 case with
sequelae, giving 16 complete recoveries out of 20 cases
(80%). ExcI!Iding the cases dying within a few hours of
admission, i.e: 2, there were 17 survivors out of 18 cases,
a survival rate of 94%. Taking all the cases below lO
years of age, and excluding the child who died shortly
after admission, there were 11 survivors out of 11 cases­
a survival rate of 100%.
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TABLE n. RACE, SEX A ID AGE DISTRIBUTIO IN 303 CASES OF MENINGITIS

Race distribution Sex Age

European Coloured African Male Female Monrhs- Years

34 (17%) 148 (75 %) 16 (8%) 98 (50%) 100 (50%) 1 - 65
13 (21 %) 42 (69%) 6 (10%) 39 (64%) 22 (36%) 2 - 52
3 (15%) 14 (70%) 3 (15%) 12 (60%) 8 (40%) 4 - 40
5 (21 %) 17 (71%) 2(8%) 14(58%) 10 (42%) 3 - 48

55 (18%) 221 (73%) 27 (9%) 163 (54%) 140 (46%)

InfeClion

loa

Total

Because sulphonamides alone are not sufficient· and
some organisms were reported insensitive to penicillin,
chloromycetin was added as a routine antibiotic in the
more severe cases from the middle of 1956. Intrathecally,
penicillin and/or chloromycetin were given at the initial
lumbar puncture if the cerebrospinal fluid was turbid.
Lumbar punctures were done daily and intrathecal peni­
cillin or chloromycetin was given until the fluid began
to improve macroscopically and on laboratory analysis.
From about April 1957, in the majority of cases, only 1
intrathecal injection of 1 or 2 antibiotics was given.
Patients with the Waterhouse-Friderichsen syndrome were
given intravenous 'solucortef' on admission, followed by
cortisone for 8 - lO days, with 'eucortone' given for 2
days.

There was a survival rate (fable D of 94% with 12
deaths, the largest number of fatalities occurring in the
l-lO-year group. There were 5 more cases with sequelae,
the majority being in the over-lO-year group, giving 181
complete recoveries out of 198 cases (90%). Excluding
cases dying soon after admission, before therapy had
a chance to be effective, there was a total of 189 cases
of which 186 survived, giving a corrected survival rate of
98'1.,.

Meningococcal
Purulent ..
Pneumococcal
Influenzal ..

PURULfu"IT MENINGITIS

There were 61 patients with purulent meningitis (fable D,
their ages ranging from 2 months to 52 years (fable ID.
Ten of them were below 1 year of age, 26 between 1 and
lO years, and 25 were more than 10 years old (fable D.
Of the 61 patients, 39 were male and 22 female, 13 were
European, 42 Coloured and 6 African (fable ID.

Clinically, the majority appeared to be cases of
meningococcal meningitis. Medical students are taught that
in purulent meningitis, if no organisms are seen on smear
or grown on culture, the likeliest infection is meningococ­
cal. Often there was a history of the patient having
received antibiotics before admission to hospital, usually
1 or 2 penicillin injections together with a few sulphona­
mide tablets. Many meningococci are sufficiently drug­
sensitive to disappear from the cerebrospinal fluid on this
treatment, whereas H. influenzae and D. pneumoniae are
usually resistant to such minor therapy and are therefore
more frequently seen on smear or grown on culture. For
these reasons all the so-called purulent meningitides were
treated as for meningococcal meningitis.

There was a survival rate (fable D of 87%, with 8
deaths, the majority of which were in the over-10-years
group. There was 1 further case with sequelae, leaving
52 complete recoveries out of 61 cases (85%). Six patients
died soon after admission, leaving 55 cases of which 53
survived (96%).
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Complication

TABLE m. COMPUC nONS ARISING IN 303 CASES OF iEJ','lNGITlS

Type ofmeningiti

o. of cases .. 90 (45 0
0 35 (57 0

0 11 (55 %) 14 (58 0
0

in Table Ill. Apart from confirming other workers' con­
clusions······ 1

• that coma and paralysis are of bad prog­
nostic significance, the scrutiny doe not eem helpful.

The duration of illnes before admi ion gives more
hope for the future. It is evident from Table IV that

1 (4 0
0

4(17 0
0

2 (8%)
1 (4%)

5 (21 0
0

4(17%)

4 (17%)

In those
who died
(average)

3·5
3

13'5
22

2 (10%)

1 (5%)
3 (15 %)

3(15%)

4 (20 0
0

3(15%)

1 (5 0
0 •

Average
3
3
7

11

1 (2%)
1(2%)

1 (2%)
1 (2%)

4 (7 0
0

1 (2r.J

14 (23 %)
13%)

4 (7%)

7 (I2r.J
2 (3%)

Variation
Hours - 14

I - 10
1 - 27
1 - 28

2 (loo
2 (l %)
5 (3%)

9 50
6 (3%)

9 (5 0
0

3 (2r.J
6 (3%)

47 (24%)
25 (13 %)
10 (6%)

Meningo- Pneumo-
coccal Purulent coccal Influenza I

TABLE rv. DURATIO OF HISTORY iN DAYS

Overall
Infection

Meningococcal
Purulent
Pneumococcal
H. in/fuenzae ..

in the meningococcal and purulent types, the illness had
been shorter than in the other two. In the e types there
was also little or no difference in the duration of illne in
those who recovered and tho e who died. In pneumococcal
and haemophilus infections, however, the deaths occurred
in those who had been ill for a much longer time than
the average for each group as a whole. It would appear
possible, therefore, that greater suspicion of meningiti
as a cause of illness might lead to earlier diagno is and
treatment and to considerable improvement in the outlook.
The treatment mu t be applied in time and, so applied,
it is demon trably efficient.

Tone of these types of meningitis would appear to be
avoidable e.g. by immunization techniques. The thera­
peutic approach obviously give hope of complete recovery
for patients who have neither a fulminating illnes nor one
of long duration before treatment. The degree to which
the treatment can be simplified remains to be een and will
be considered in another paper. The relative paucity of
recent publication on the ubject hould not be inter­
preted as an indication that the non-tuberculous bacterial
meningeal infection are no longer a menace. They are
dangerou , but not becau e of any lack of therapeutic
armament. Lumbar puncture properly carried out, hould

Purpura
Herpes
Arthritis
Waterhouse-

Friderichsen
Coma
Cranial-nerve

palsies
Hemiplegia
Eye complications ..
Sulphonamide

haematuria
Drug eruption
Fits ..
Stupor
Menta] deficiencv ..
Subdural effusions ..
Abortion
Venous thrombosis

Intrathecal therapy was continued as for pneumococcal
meningitis. The average duration of intrathecal therapy
was 12 days and of general therapy 20 days.

There was a survival rate (Table n of 79% with 5
deaths, 4 of which occurred in the group less than 1 year
of age. There were 2 cases with sequelae, leaving 17
complete recoveries out of 24 cases (71 %). Excluding the
case which died soon after admission, there were 19
survivors out of 23 cases, i.e. a corrected survival rate of
83%.

DISCUSSION

Meningococcal meningitis was almost invariably a fatal
disease until antimeningococcal serum was introduced
many years ago and a few cases were saved. Then came
'prontosil' which saved a few more, followed by sulpha­
pyridine which made an even greater difference. As more
sulphonamide preparations were introduced the mortality
rate fell, as well as the side reactions to the sulphonamides.
The target then became, not mere survival with or without
sequelae, but complete recovery. That is the objective and
the problem is how to attain it with the minimum of
expense, therapeutic effort, and disturbance of the patient,
while avoiding all risk of inadequate treatment.

Sulphonamides are not the final word in therapy of
meningococcal meningitis, particularly if given alone.·
Banks et al.· stated that the results of treatment of
meningococcal meningitis with systemic penicillin and
sulphonamides and intrathecal penicillin were satisfactory ;
yet they noted a survival rate of only 70 - 76%. Cathie
and Simpkiss· treated 51 cases of meningococcal
meningitis with penicillin and sulphonamides, with 2
deaths (4'10) and 6 cases with sequelae (12%), i.e. a
survival of 96% and recovery of 84%. The present series
shows survival of 94% and complete recovery in 92% of
meningococcal infections. In the group of presumptive
meningococcal cases, here classed as purulent meningitis,
the figures are 87% and 85% respectively. A recent South
African series· of comparable unidentifiable purulent
cases in' children, showed a recovery rate of 91 %. It
would seem that the remaining difficulty is the simpli­
fication of the treatment, since, with an infection of such
potential virulence and rapidity, it is probably impossible
to expect much further statistical improvement.

In pneumococcal meningitis most series overseas, includ­
ing adults, report mortalities varying from 10% to 60%.'°-16
In Zilberg's series," the mortality rate was 27% in infants
and children. In the present series the overall mortality
rate was 15% and excludmg cases dying shortly after
admission, it was 6%. Furthermore, excluding cases over
10 years of age, where the mortality rate is higher than
in young children," the survival rate was 100%. In the
present series of 20 cases there was a complete recovery
rate of 80%. This could probably be improved.

Meningitis due to H. influenzae remains a serious disease
in spite of the advent of antibiotics and chemotherapeutic
agents.""· In Zilberg's series, the mortality rate was 26%,"
in the present series, 21 %. Only 71% made a complete
recovery.

In searching for possible ways of improving on these
results, the clinical manifestations and complications of
the meningitides were reviewed. These features are shown



104 S.A. MEDICAL JOURNAL 11 February 1961

be a painless and minor procedure from both the patient's
and the doctor's point of view and there is no reason
why, in the presence of doubt as to the diagnosis, a
pecimen of spinal fluid should not be regarded in much

the same way as a specimen of urine, particularly in
infants and young children. Pandy's test for increased
globulin content can be done at the bedside and a positive
result would indicate the need for further immediate
investigation. There is no other simple procedure for the
certain detection of meningitis in its early stages. From
the figures given it is obvious that in the pneumococcal
and influenzal types of infection, earlier diagnosis is the
key to more successful treatment.

SUMMARY

1. At the City Hospital for Infectious Diseases, Cape
Town, 303 cases of pyogenic meningitis were studied over
a 3-year period. They are reported in 4 groups­
meningococcal, purulent, pneumococcal and haemophilus
infections.

2. The survival rates were 94, 87, 85 and 79%
respectively. Complete recovery was found in 90, 85, 80
and 71 %.

3. Scrutiny of the clinical and therapeutic factors
indicates that adequate treatment is now available but
that delay in its application is a vital handicap.

4. Earlier SuspiCIOn and diagnosis of the illness is
essential.

My thanks are due to Dr. E. D. Cooper, Medical Officer
of Health, Cape Town, and Dr. H. Ackermann, Superintendent
of the City Hospital for Infectious Diseases, Cape Town, for
kind permission to publish these findings; to Dr. R. Rabkin
and Dr. C. Cavvadas for their cooperation; to Prof. F. J.
Ford for his kind help and encouragement, and to Miss C.
Freeseman for preparation of the tables.
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FORTHCOMING INTERNATIONAL MEDICAL CONFERENCES

The Second InternatiofUll Conference of Human Genetics will
be held in Rome on 7 - 12 September 1961. The 7th Inter­
national Congress of Neurology will also meet at this tim.e and
joint sessions have been ~!1nged. The Conference ~Ill be
held in the Conference BUlldmg of the Food and Agnculture
Organization of the United ations under the chairmanship
of Prof. Luigi Gedda.

An exhibition of human genetics will be arranged, and
arrangements have also been made to provide members with
either the prepublished abstracts of the papers or the full
proceedings or both. A ladies' and social programme has been
arranged and also sightseeing tours.

Registration forms and applications to present exhibits must
reach the Secretariat of the Conference not later than 31
March 1961. Applications to present papers should be in by
the end of February 1961. Applications forms, etc. may be
obtained from the Secretariat.

Round table discussions will be held on 'Inheritance of
normal quantitative and qualitative human traits'; 'Hereditary
diseases of sense organs" 'Microbial and biochemical genetics';
'Population genetics, mutation and natural selection'; and 'From
Mendelian genetics to molecular genetics in Man'. Lectures
will deal with 'Human genetics', 'Blood groups', 'Genetics of
antibody formation (tissue transplantation, allergies, etc.)',
'Psychiatric genetics', and 'Clinical genetics'. Symposia to be
held at the joint sessions will include 'Chromosome genetics­
disarrangements in the sex-chromosome complement and in
the autosomal chromosomes', 'Dermatoglyphics', 'Psychological
and behavioural genetics', 'Cancer, leukaemia and ionizing
radiations', 'Genetic counselling and public health' and
'Methods in human genetics'.

Information, application forms, etc. may be obtained from
the Secretariat of the Second International Conference of
Human Genetics, Instituto 'G.Mendel', 5 Piazza Galeno,
Rome, Italy.

The Seventh International Congress of Neurology will be held
in Rome on 10 - 15 September 1961 under the auspices of

the World Federation of Neurology and the National
Institute for Nervous Diseases and Blindness of Bethesda.

Subjects to be dealt with include: 'Neurologic disorders in
porphyria, phenylketonuria and galactosuria'; Neurologic dis­
orders related to liver diseases'; Brain disturbances associated
with cardiopulmonary disorders'; and 'Aphasia'. Symposia on
'Lipids, lipoproteins and their metabolism' and 'Changes in
myelin' will be held as well as a symposium on neurological
genetics in conjunction with the Third International Conference
of Genetics. Other symposia will deal with neurological
geography, history of neurology, and multiple sclerosis.

All communications in connection with the presentation of
papers must reach the Secretariat by 15 March, in triplicate
text and with an English summary of 500 words.

Information in connection with this Congress may be
obtained from the Secretary General, Dr. Giovanni Alema,
Viale Universita 3D, Rome.

The Sixth International Congress on Mental Health, organized
under the auspices of the World Federation for Mental Health,
will be held in Paris on 30 August - 5 September 1961. The
main themes of the Congress will be those of World Mental
Health Year, 1960: 'The needs of children and youth',
'National surveys in the field of mental health and ill health',
'Teaching of the principles of mental health', 'Mental health
and the sociological aspects of industrial change', 'Mental
health and migrations', and 'Mental health and old age'. Key­
note addresses by distinguished speakers on present-day
problems, fields of activity and priorities for future work will
'make up part of the programme. There will also be general
reports on the six Congress themes in which an attempt will
be made to summarize the state of present knowledge in each
field and other addresses bearing on the main Congress
themes and other topics. The official languages of the Congress
will be English, French and Spanish.

Further information may be obtained from: Secretariat du
VI" Congres International de Sante Mentale, Ligue Fram;:aise
d'Hygiene Mentale, 11 rue Tronchet, Paris VIne, France.


