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Abstract

Twenty-two cases of tuberculous meningitis have been treated with iso­
niazid, streptomycin and rifampicin and 19 cases with isoniazid, P.A.S. and 
streptomycin. Both groups received corticosteroid at the beginning of the tre­
atment. The 2 groups were compared on the clinical and neurological improve­
ment, duration of necessary hospitalization, the presence of sequelae, and the 
death rate. Also the tolerability of both regimens was compared.

It seemed that rifampicin shortened the necessary hospital stay. It was also 
found that sequelae were less in the rifampicin group than in the standard re­
gimen group.

There was no obvious difference in the mortality rate of both groups which 
might be due to the fact that the cases were of the advanced stage. Anticonvul­
sants might influence the high incidence of liver dysfunction as could be seen 
in the high incidence of jaundice in the rifampicin group.

The cases are still being followed up for 18 months or more to obtain a 
final conclusion.
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Introduction

file incidence of tuberculous meningi­
tis and other complications of primary 
tuberculosis is still high in the Depart­
ment cf Child Health, Medical School, 
University of Indonesia, Dr. Cipto Ma- 
ngunkusumo General Hospital, Jakarta. 
During the years 1970 to 1977, 87 — 
147 children each year were hospitalized 
with tuberculous meningitis, whereas 
the total admission in the hospital were 
4788 — 5383 children each year.

For the treatment of tuberculous me­
ningitis, the standard regimen cf tuber­
culosis with Isoniazid, PAS and/or 
Ethambutol and Streptomycin, and also 
corticosteroid is still used. With this re­
gimen, the death rate was 35%, and 
90°/o of the patients recovered were 
with sequalae.

The aim of this study is to compare 
the efficacy of a combination of Isoni­
azid, Streptomycin and Rifampicin in 
the treatment of tuberculous meningitis, 
with that of the standard regimen.

Material and method
New patients under the age of 12 

years with tuberculous meningitis hos­
pitalized during the years 1977 — 1978 
were divided into 2 groups by random 
method.

..Group I or the Rifampicin Group re­
ceived Isoniazid daily with a dosage of 
20 mg per kg body weight divided into 
2 or 3 doses for at least 18. months, 
Streptomycin 30 - 50 mg per kg body 
weight daily for 1 month and Rifampi­
cin (Rimactane syrup, Ciba, 20 mg Ri-

fampicin per ml syrup) 10-15 mg per 
kg body weight daily as a single dose 
in an empty stomach for 6 months.

Group II or the Standard Regimen 
Group received Isoniazid 20 mg per kg 
body weight daily in 2 - 3 divided doses 
for at least 18 months, PAS 200-300 
mg per kg body weight daily in 2 -3  
divided doses for at least 12 months, 
and Streptomycin 30 - 50 mg per kg bo­
dy weight daily for 3 months which may 
be continued 3 times weekly for other 
3 months. Both groups received cortico­
steroid at the beginning of treatment; 
corticosteroid was administered intra­
muscularly for the first 3 days and then 
continued by oral prednisone 1 - 3 mg 
per kg body weight daily in 3 divided 
doses for about 4 weeks, then tapering 
off slowly and stopping at the end of 
the twelfth week. Sometimes anticon­
vulsants such as phénobarbital and di- 
phenylhydantoin might also be adminis­
tered at the beginning cf treatment to 
control convulsions. Diazepam might be 
given to those with severe spasticity.

The diagnosis of tuberculous meningi­
tis was based on :

1. Physical examination on the general 
condition, convulsion, signs of meni­
ngeal irritation and other neurologi­
cal manifestation;

2. Lumbar puncture : a clear or xan­
thochromic fuid, a rise in the cell 
count usually lymphocytes predomi­
nate, low content of glucose and the 
protein is invariably increased, and 
also 1 or more of the followings;
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3. Positive tuberculin test;
4. Chest X-ray abnormality;
5. Tubercle bacilli findings in the ce­

rebrospinal fluid and/or the gastric 
lavage;

6. History of contact.

Before treatment were also noted the 
appetite, body weight, liver function 
test, serum glutamic oxalo acetic transa­
minase (SGOT), serum glutamic pyruvic 
transaminase (SGPT), and routine exa­
minations of the peripheral blood, uri­
ne and feces. These examinations were 
repeated after 2 weeks, 1 month, and 
then every month for 6 months. It was 
planned to follow up the patients for 2 
years or more.

The 2 groups were compared on :

1. the clinical and neurological impro­
vement,

2. duration of necessary hospitalization,
3. the presence of sequelae, and
4. the death rate.

Also the tolerability of both regimens 
was compared.

All the patients were hospitalized for 
at least 12 weeks for close observation. 
The patients were also divided into 3 
stages according to the Medical Rese­
arch Council of Great Brittain to com­
pare the prognosis.

Stage I : the patient is fully consci­
ous and rational, with signs cf meni­
ngeal iritation but no focal neurologi­
cal signs or signs of hydrocephalus.

Stage II : the patient is mentally
confused -and/or has focal neurological 
signs such as extraocular paralysis or 
hemiparesis.

Stage III : the patient is unresponsi­
ve or inaccessible due to stupor or deli­
rium and/or has complete hemiplegia 
or paraplegia.

Results

Forty-one cases of 5 months to 12 
years were included in this report.

Twenty two cases were included in 
group I, and 19 in group II. Most of the 
cases were under 6 years (see table 1).
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TABLE i : Age and sex distribution

Age (year)

Rifampicin group 
(1)

Standard regimen group
(II)

Male Female Male Female

Under 1 2 2 4 0
1 — 3 3 3 2
2 — 4 4 4 1
4 _ 1 1 1 1
6 — 12 2 0 2 1

12 10 14 5
T o t a I

22 19

As can be seen in table 2, out of 22 
cases of group 1, 18 oases were under­
nourished, and 4 cases were of normal 
body weight; whereas out of 19 cases of 
group 2, 16 cases were undernourished

and 3 cases were of normal body weight. 
The grouping of the nutritional conditi­
on was done using percentile 50 of the 
Harvard standard for body weight, and 
the clinical signs of undernutrition.

TABLE 2 : Nutritional condition

Age
R i f a m p i e i n  g r 0 u p Standard regimen group

(year)
P. 50

io00 60-80% <  60% P.50 80% — 60-80% <  60%
P. 50 P. 50 P. 50 P. 50 P. 50 P. 50

0 — 0 2 2 0 1 1 1 1
1 — 0 0 4 2 0 0 5 0
2 — 0 0 3 3 0 0 2 3
4 — 0 2 2 1 0 1 0 1
6 — 12 0 0 1 0 0 0 2 1

Total
0 4 12 6 1 2 10 6

4 18 3 16
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The nutritional conditions in the 2 in table 3. Eight cases of the Rifampicin 
groups vvere about the same. group were of stage II, and 13 cases

None of the cases were of the first Siaêe Ill- 
stage of tuberculous meningitis as seen

TABLE 3 ; Distribution of cases in groups I & II by stages of tuberculous meningitis

Stage Rifampicin group 
(I)

Standard regimen group 
(II)

I 0 0

II 8 6

111 14 13

Total 22 19

Mantoux test using PPD-RT23 2 TU 
was done in all cases; 20 out of 22 cases 
of the Rifampicin group gave positive 
results and 2 cases gave negative results

both of stage III. Fourteen cases of the 
Standard Regimen group gave positive 
results, and 5 gave negative results, 
these 5 cases were also of stage III.

TABLE 4 : Radiological picture of the lung

Radiological picture of the lung Rifampicin group Standard regimen 
group

Miliary spread 6 7

Primary infiltrate 5 5*

Massive infiltration 9 4

Minimal changes 1 0

Bronchopneumonia 1 2

Consolidation 0 1

1 case with calification.
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TabJe 4 shows the radiological pictu­
re of the lungs found in the 2 groups. 
Six cases of group I and 7 cases of group 
II shewed miliary spread in the rontge- 
nograrei of the lungs.

In ‘-he Standard Regimen group 
there was 1 with spondylitis, 1 with 
coxitis, and 1 with Scrofuloderma.

BCG scar was found in 2 out of group 
I and 3 out of group II.

Six cases (21.2%) of group I died 
during hospitalization, 1 case died be­
fore 1 week, 2 cases within 1 - 2 weeks, 
and 3 oases within 2 -4  weeks; these 6 
cases were all of stage III. Out of 19 
cases of group II, 5 cases (26.3%) died 
during hospitalization, 2 cases before 1 
week, 2 cases within 1 - 2 weeks, and
I case within 2 - 4 weeks of hospitali­
zation. One of these 5 cases was stage
II with miliary tuberculosis, and the 
other 4 were of stage III.

Seven cases of group I recovered with 
sequelae, 5 cases with spastic tetrapare­
sis and mental retardation, 1 case with 
spastic tetraparesis, mental retardation 
and ptosis, and 1 case with hemiparesis.

Nine cases of group I recovered 
without any sequelae. Folow-up studies 
are still being done to see further mental 
and motoric development.

Eleven cases of group II recovered 
with sequelae, 4 cases with spastic te­
traparesis and mental retardation, 2 
cases with spastic tetraparesis, mental 
retardation and hydrocephalus, 1 case 
with spastic tetraparesis, mental retar­

dation and hydrocephalus, 1 case with 
spastic tetraparesis, mental retardation 
and strasbismus, 1 case with strasbis- 
mus, 2 case with hemiparesis, and 1 
case with recurrent headache and edema 
of the optic nerve papilla (papilledema). 
Also in group II further follow up is 
still being done.

Those 7 cases of group I with seque­
lae were all stage III, whereas those 11 
cases of group II with sequelae, 2 cases 
were of stage II and 9 cases of stage 
I I I .

The cases were stated as recovered 
when there were no more signs of me­
ningeal irritation and the cerebrospinal 
fluid was normal. After two weeks of 
treatment 6 cases (27.3%) recovered,
3 cases died, and 1 case of group I de­
teriorated clinically and neurclogically 
with severe jaundice. Out of group II,
4 cases recovered after 2 weeks of treat­
ment (21%) and 4 cases died.

After 1 month 5 more cases recove­
red so that there were 11 cases (50%) 
of group I who recovered, and another 
3 cases died; whereas in group II 3 
more cases recovered so that 7 cases 
(36.8%) recovered after 1 month and 1 
mere case died.

After two months of treatment 14 
cases (63.6%) og group I recovered and 
10 cases (52.6%) of group II recovered.

After 3 months of treatment 1 out of 
14 cases of group I that had recovered 
after 2 months became active again; 
this was due to the discontinuation of 
Rifampicin as severe jaundice develo­
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ped, but there were other 2 cases which 
recovered so that 15 cases (68.1%) re­
covered by the end of the third month. 
Twelve cases (63.1%) out of group II 
recovered after 3 months of treatment.

At the end of the fourth month the­
re was no change of the number of 
cases that recovered out of group I,

whereas out of group II 13 cases 
(68.4%) recovered.

After 5 months all cases of group I, 
which were still alive, recovered, i.e. 
16 cases (72.7%) and group II 13 cases 
(68.4%). One case c-f group II recove­
red after 5 months of treatment and re­
fused further hospitalization (see diag­
ram) .

2 weeks 7 mo 2mo 3 mo 4 mo 5mo 6mo eJuraiion

DIAGRAM 1 : Cwnmulaiive number of cases recovered.

After recovery from tuberculous me­
ningitis, 3 more cases of group I died 
due to ether causes, 1 with gastroente­
ritis and dehydration, and 2 died at 
home due to unknown cause, ¡as the 
parents reported the deaths without 
bringing the children. And in group II 
also 3 more cases died after recovery 
from tuberculous meningitis, 1 due to 
aspiration pneumonia, 1 with measles

and bronchopneumonia, and 1 died at 
home because of unknown cause.

Six cases of group I developed jaun­
dice after 9 - 33 days c-f treatment. Four 
cases recovered from jaundice after re­
ducing the dosage or stopping isoniazid 
and/or rifampicin, and jaundice did 
not recur when full dosage of the drugs 
was given ¡again; only 1 case of these 4 
cases showed jaundice again after redu
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cing is0liiazid only. One case died with 
severe jaundice after 3 weeks of treat­
ment. Another case with severe jaundice 
and clinical deterioration, and attempt 
to reduce by decreasing the dosage of 
isoniazid failed so that rifampicin was 
stopped, which was followed by a gra­
dual decrease of bilirubin and became 
normal after 2 weeks.

One case group II developed jaundi­
ce after 40 days of treatment, but after 
stopping diphenylhydantcin jaundice di­
sappeared within 12 days. Blood test 
for hepatitis B was performed in all ca­
ses with jaundice except in 1 case who 
died with severe jaundice, and the re­
sults were all negative. Liver biopsy 
was also done except in 1 case with 
unspecific results.

The development cf jaundice in this 
trial has been reported separately. Tu­
bercle bacilli were found in only 2 
cases of group I and in 2 cases of group 
II on the culture of the cerebrospinal 
fluid.

The sensitivity test showed that the 
tubercle bacilli were still sensitive to 
all anti-tuberculosis drugs used.

BCG scar found in 2 cases of group 
I and in 3 cases of group II.

Discussion

It is found thai most of the cases in 
this clinical trial were of severe stage 
with poor nutritional condition in both 
groups.

More than 90 % of the cases were 
under 6 year old. No difference was 
found on the chest X-ray findings in 
both groups.

The death rate in the Rifampicin Gro­
up 26.3% which showed that there was 
no significant difference between both 
groups, except that death also happened 
in 1 case of stage II of the Standard 
Regimen Group, whereas of the Rifam­
picin Group all were of stage III.

Sequelae were found in 7 cases 
(43.5 %) of the survived cases of the 
Rifampicin Group and in 11 cases 
(78.6%) of the Standard Regimen Gro­
up. This seems to show a significant dif­
ference between the 2 groups. It should 
be remembered that most of the cases 
in the 2 groups were of stage III or se­
vere so that the high incidence of seque­
lae could not be avoided.

After one month of treatment 11 ca­
ses (5Q%) of the Rifampicin Group im­
proved, whereas only 7 cases (36.8%) 
of the Standard Regimen Group impro­
ved. This may show the difference of 
necessary hospital stay in the 2 group. 
Campos et al., (1970) found good re­
sults in the treatment of tuberculous 
meningitis using isoniazid, ethambutol, 
rifampicin and corticosteroid, compared 
to those receiving isoniazid, P.A.S., 
streptomycin and corticosteroid. Visu- 
dhiphan and Chiemchanya (1975) also 
found that rifampicin reduced the mor­
tality and morbidity and shortened the 
duration of hospital stay.
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The incidence of jaundice was relati­
vely high in the Rifampicin Group. Six 
cases of the Rifampicin Group develo­
ped jaundice after 9 - 33 days of treat­
ment, and only 1 case did so in the 
Standard Regimen Group.

After the discontinuation of dipheny- 
lhydantion in -that 1 case of the Stan­
dard Regimen Group the jaundice di­
sappeared. Kutt et al. (1966) studied 
cases with signs of diphenylhydantoin 
intoxication when the drug was taken 
together with isoniazid; this was caused 
by the depression of parahydroxylation 
of diphenylhydantoin by isoniazid resul­
ting in diphenylhydantoin intoxication.

Lowering the dosage of isoniazid as 
recommended by Dieu (1972) was only 
successful in 1 case of the Rifampicin 
Group in which jaundice disappeared 
after 2 weeks. In the other cases, rifam­
picin had to be stopped to control jaun­
dice. Hepatitis B antigen was negative 
in 6 cases examined. Liver biopsy done 
on 6 cases revealing unspecific changes 
indistinguishable to those of viral hepa­
titis.

Rahajoe et al. (1976) observed jaun­
dice only in 1 out of 64 cases with pul­
monary tuberculosis treated with isoni­
azid and rifampicin. Jaundice disappe­

ared after stopping the treatmen and did 
not reappear after reconstitution of the 
same treatment.

The higher incidence of jaundice in 
this series may be influenced by the use 
of phénobarbital, diphenylhydantoin or 
diazepam in tuberculous meningitis. The 
possibility of the meningitis itself to in­
fluence the incidence of jaundice is not 
clear yet.

Visudhipham and Chiemchanya (1975) 
observed that one third of the cases had 
a transient elevation of the transamina­
ses and bilirubin, and after reducing the 
dosage of rifampicin the values became 
normal again. Campos et al. (1970) did 
not mention the incidence of jaundice 
in their series.

Smith (1954) and Rahajoe et al. 
(1976) observed that SGOT and SGPT 
were elevated after 4 - 8 weeks’ treat­
ment of tuberculosis with the standard 
regimen as well as rifampicin, and then 
decreased slowly without reducing or 
stopping the anti-tuberculosis drugs.
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