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Abstract 

11 

Tell infants ranging in age frolll two days to nillc mOllths with purulent 

meningitis who lvere cOllsidered therapeutic failufes after cOllvelIliollal microbial 

therapy (i.e. ampicillin, chloramphenicol, gelllamicill, llll1ikill. cloxacillin in ally 

combination) <were included ill this study. A solution consisting of SMZ 80 I1lbl 
ml alld TMP 16 1118/1111 in propylelle glycol (Bactrilll, liofflllan·La Roche A.C. 
Basle/Switzerland) was given intravenously to the patiellls. The daily dose was 

/0 mg/kg BW TMP!24 hours for the first three days followed by 6 tIlg/kg FW 
TMP/24 hours dividet/ ill two doses given intravenously every 12 hours. 

Nille patients recovered. 7 0/ them rapidly within 10 - 21 days after SlHZ/ 
TMP administration alld the otlter 2 patiel1ls wilhin 27 and 33 days respectively. 

One infant improved but died afterlVards of complicatIons not related to the 

treatment. 

No hematological 1I0r cutaneous and gastroillfestillal side effects lVere ob

served. The liver and renal fUlictioH test performed 011 3 out of 10 cases all tllp 

jlfSI few days of the COI1l111el1cemelll of treatmellt and 3 weeks laler. lVere all 

within normal limits. 

Our experience with the use of parenteral SMZjTMP ill illfants lVith bac

terial menillgitis not responding to cOlivelllional microbial therapy gave enCOUf

aging results. 

Presented at the 11th Seminar on Tropical Medicine, Yensei University. Seoul 9· II 
June. 1£80. 
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Introduction 

In dealing with cases of purulent me

nin�itis the following points should be 

taken into consideration: 

1. The most frequent gram negative 

bacteria as the causative agent as re

ported by some authors are E. coli 

and Sa'lmonella (Riley, 1972; Sabel 

and Brandberg, 1975). 

2. The susceptibility of an organism, es

pecially the Gram - negative bacilli 

to various antimicrobial agents might 

change with time and particularly 

with the recent increasing use of an

tibiotics. 

3. Host resistance in various cases is 

variable, such as cases of neonates 

who are less resistant to Gram-nega

tive bacteria due to lack of IgA and 

IgM. (GotoH and Behrman, 1970). 

4. In vitro experiments on susceptibility 

not only take a kmg time before re

sults are obtained but also the spe

cial virtue in vivo is less reliable (Me. 

Cracken, 1972). 

5. In the case of purulent men.ingitis, 

antimicrobial agents have shown dif

fereilt effects on the penetration 

through the "blood bra in barrier" 

(Sabel and Brand berg, 1975). 

Based on the a bove facts, in an effort 

to minim:ze the mortality and morbidity 

of purulent meningWs, the initial thera

peutic management before the bacterio

logical examinations are obtained wrll 

be reemphls:zed in this paper. 

Concerning the increasing occurrence 

of purulent meningitis as well as the 

persisting h:i,gh mortality rate and side 

effects during the last decade, physicians 

are very much concerned about the 

failure of medical treatments on these 

cases, both dinicaHy and bacteriologi

cally (the persisting microbial agent in 

cerebrospinal fluid) although varjous 

kinds of drugs have been used which 

are thought to have a broad spectrum 

antimicrobial agent (a combination of 

ampiciUin and gentamicin) (Monizaria et 

aI., 1969; Sabel and Brandberg, 1975). 

Nevertheless, tada y there is acorn bi

ned preparation of SMZ/TMP which 

has a synel'�stic effect, both in vatro 

and in vivo, and is considered to have a 

broad spectnil bacterioide potency. Th:s 

has been proven in various infections, 

including cases of purulent meningitis. 

This combination is reported to have a 

good penetration toward the "blood 

brain barrier". One hour after therapeu

tical admin·istration, SMZ concentration 

in blood is about 60-240 ug/ml, that in 

liquor is around 25 - 50 ug/ml'; whereas 

TMP concentration in blood and liquor 

is approxifately 0,3-1,5 ug/ml (its con

centration in liquor might reach 1/ s -

% of that in blood) (Angehrn and Then, 

1973; Sabel and Brandberg, 1975). 

Some authors a'lso reported that the 

sensitJivity of this combination against 

Gram-negative bacteria (e.g. E. coli) was 

still around 80 - 90%, whereas that of 

other drugs such as ampicillin was only 

20% an:! 50%. Thus it was considered 

to be relatively sensitive. 
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Material and methods 

This investigation was based on a re

trospective study on 10 cases of purulent 
meniogitis at the Department of Child 

Health. Medical School. University of 

Indonesia. from February 10. 1978 to 
March 22. 1980. Five pa�ients ranging 

in age from 2 to 43 days and 5 other 
patients from 2 to 9 months were inclu

ded in this study. 

These patients were suffering from 

purulent meningitis and were considered 

therapeut·'c faNures after conventional 

microbial therapy (chloramphenicol .• am
picillin. cloxacillin. gentamicin and ami

loin). 

At the same tliime 116 patients with 

pUrlElent meningitis were treated at the
same hospital. 

The diagnosis of purulent meningitis 

was based on clilllical findings and labo
ratory examination of the cerebrospinal 

fluid. 

Conventional treatment administered 

. was a combination of drugs with the 
following dosages; intravenous daily 
dose of 100 mg/kg BW chloramphenicol. 

intravenous daily dose of 300 - 400 mg/ 
kg BW ampicillin given every 4 hours. 
100 mg/kg BW cloxacillin and genta

micin with the daily dose of 7.5 mg/kg 
BW divided in 2 doses givcn every 12 

hours for the first 3 days followed by 5 

mg/kg BW and amikin as a substitute 
for gentamicin. given 15 mg/ kg BW 

intramuscularly divided ;n two doses 
every 12 hours. 

Antibiotic therapy was a'ltered when 

·indicated by clinical and laboratory cri

teria. Clinical criteria referred to still 
persisting symptoms of fever. convulsion. 

hyperirritability and body weight gain 

of the patients; whereas cerebrospinal 

fluid examination for number of ceNs 

and glucose content and peripheral blood 
leucocytes comprised laboratory criteria. 

A combination of sulphamethoxazole 

and trimethopr-im was given intravenous
ly with the daily dose of 10 mg TMP / 

kg BW /day for the fijrst 3 days fallowed 

by 6 mg/kg BW jday which was divided 

in 2 doses every 12 hours and adminis
tered slowly for about I hour. 

Daily close clinical observations were 
done to evaluate the progress of thera

py. complications and side eflects of the 

treatment. 

Liver and renal function tests were 

performed all 3 patients onqy. because 
of technical dliHiculties. on the first day 
of treatment and 21 days later. 

Cerebrospinal fluid examination was 

carr-jed out on adm'ission. This examina
tion was repeated on treatment day 10 

for evaluation of the outcome. When the 
improvement was not satisfactory yet. 
the whole treatment was continued untJil 

the paLlent reoovered. The treatment in 
neonates was continued for 3 weeks. 

Further evaluation after d.jscharge 

from hospital was done at the outpatient 

clinic of the Division of Pediatric Neu
rology_ 
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Results 

The most frequent sign of pumlent 

meningitis in our series was fever, whe

reas convulsion was found in 8 out of 10 

cases (Table 1). The diagnosis of puru

lent meningitis was established in 2 cases 

after lumbar puncture was performed 

and these patients were diagnosed as 

seps\s on admission. Decreased level of 

conciousness was found in 2 cases. 

We found Acute otitis media (1 case), 

bronchopneumonia (2 cases), paralytic 

ileus (1 case) and septicemia (3 cases) 

as the accompany,ing problems. 

Table 2 shows that 5 cases were less 

than 43 days old, whereas the other 5 

cases were between 2 - 9 months. Cere

bro spinal culture was negative an 7 ca

ses, Pseudomonas was found in 2 cases 

(case no. 6 & 10) which was already re

sistant to gentamicin and su IvenollHn 

(resistancy test to SMZ was not done), 

whereas Streptococcus pneumoniae was 

found in one case (case no, 2) which 

was still sensitive to ampicillin and gen

tamicin. During the course of illness 

some complications and or accompa

nying d·iseases were noticed such as 

ventriculitis (3 cases), subdural effusion 

(I case). The types and times of admi

nistration of vanious an�ibiotics in com

bination can be seen in table 2. Those 

antibiotics have been given for 14 to 48 

days, except case no. 10 who had been 

given 3 antibiotics ,i. e. ampicillin, clo

xacillin and gentamicin or amikin as its 

su bstitute. After having conventional tre-

atment there was no improvement either 

clinically 9r laboratorically. 

Table 3 shows that the hyperirritabili

ty and fever were clearly seen an all 

cases, whereas in 2 out of the 10 cases 

convu�sion was still observed. The result 

of cerebrospinal flucid examination in 10 

cases showed a worsening in 3 patient 

whereas in 6 patients a decrease of celil 

count was noticed but still above normal 

and low glucose was s�ill present (40 

mg% or less in 6 patients and cress than 

50 mg% in the other 4 patients). whe

reas the protein vaIue was still high 

(between 85,5 to 427 mg%). 

After being treated with SMZjTMP 

an combination, 7 out of the 10 cases 

showed rapid improvement (between 10-

21 days), in 2 cases the improvement 

was between 27 and 33 days whereas in 

1 case clinical improvement was seen an 

day 15, but this case finally died on day 

32 because of the accompanying diseases 

which were not related to the SMZj 

TMP treatment a.e. ventr·iculitis and 

Morbus Hirschprung (see table 4). 

The criteria of clinical improvements 

were the disappearance of fever and hy

perirritability, the child became alert, 

the emerging of sucking reflex and the 

improvement of other neurologic condi

tions. On discharge from the hospital all 

of the patients were an active condition 

and free from fever. They were reques

ted to return to the outpatient clinic of 

the pediatric neurology division for a re

gular follow up. On regular follow up 
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neurologic sequelae were found in 4 out 

of 6 patients. They were hydrocephalus 

(2), vision disorder (I) and in one pati" 

cnt spasticity of the extremities was ob

served. 

The Hver and renal function tests dn 3 

cases (case no. 6, 9 and 10). were within 

normal limits. During treatment \Wth 

SMZ/TMP, no .'de effects en the skin, 

blood and OJ. tract were found. 

Discussion 

The combination of amp.icillin and 

gentamicin has been used in purulent 

mel>ingitis for the last 10 years. Several 

authors reported the tendency of the rio 

S'IDg resistancy especially the gram nega
tive bacilli to ampicilin (Linberg et aJ., 

1977). The aminoglycoside especially gen

tamicin was potent enough to combat 

gram neJat-ive baci.:J.l.i, but the treltment 

required a long course. sometimes the 

susceptibility to antimicrobial changed 

during the course of treatment. giv·ing 

unsatisfactory results. Allthough the pc

netral:ion of gentamicin to the sick me

nJ1J1gcn as �n purulent meningitis, js 

better compared to the normal meningen, 

the penetration of this anbibiotic jnto the 

cerebrospinal �Iu'id is extremely poor, so 

that the concentration does not reach the 

MIC (compared to ampioillin which can 

reach a concentration in the cerebrospi

nal fluid up to 10·100 times of the 

MrC). Direct admin�stration :into the 

ventricle/intrathecal space had been tri

ed. using only a 'low dose because of the 

unwanted irritative reaction (Mc. Crac

ken, 1972; Chemotherapeutic Routes in 

Meningitis, 1976). 

On the other hand good results of the 

SMZ/TMP combination ,in the treatment 

of purulent mening·itis have been repor

ted (Morizaria et aI., 1969; Callonghi 

and Lelasi, 1972; Sabel and Brandberg, 

1975). The superiority of this drug was 

due to Hs high penetration effect. 

In a research, the concentra�ion in the 

cerebrospinal fluid could rcach % to J /3 

of its level in the blood. It has al.so been 

reported that the change of resistancy 

during or after the treatment was very 

low. Both drugs in a combination arc 

synergistic and give a broad spectrum 

anLimicrobial effect (Avery, 1971; Ber

gan and BrodwaH, 1972 and Kirwan, 

1974). The side effcct of SMZ/TMP has 

not been reported yet, except that this 

drug was not advisable to be used in ve

ry young cases (less than 7 days). in ;n

fants with a low birth weight and icte· 

rus. But, taking Iinto conSiideration that 

this drug is metabolised in the l�ver 

and is excreted by the kidney, lit is ad

visable to strictly contro'l the possible 

organic disorders dur.ing treatment (Ca

longhi and Lelasi. 1972; Sahel and 

Brandberg, 1975). 
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TABLE Dala 0/ tlw patiellts be/ore admissioll. 

A g e Body weight Presenting Decreased 
Case Predisposing 

No. 
Sex 

I 
(gram) symptoms level of con-

.factors 
Months dnys at onset or signs ciollsncss 

I. M 7000 Fever, + Otitis i\kdin 
Convulsion BronchopllCU-

mon::l 

2. M 7000 Fever, + Brol1l.:hop!lclI-
ConvlIlsil{1l mOlli .. 

Pmalytil.: Ilces 

3. M 45UO Fever, 
Convulsion 

4. 5UOO Fever, 

Convulsion 

5. M 6650 Fever, 
Convulsion 

6. M 20 4000 Fever, Seplict'lllia 

Dinrrllca 

7. 23 2950 F�vel', Morbus 

Convulsion I-Ijrschprllll� 

S. 13 4300 Convulsion 

9. M 2�50 Fever, Septicemia 

Convulsion 
Vomiting 

10. M 21 4900 Fever Septicemia 
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TABLE 2: Data 0/ the patients and therapy given be/ore SMZ/TMP treatment. 

Age I Hautcl'iu isolated 
Conventional Mic-

Case robial Therapy 

No. 
Sex 

Dnrs l I Blood 

Complications 

Months C SF Drugs Days 

l. M Ami>· 20 

Chlo. 20 

2. M Strep pneu- Amp. 19 

moniae Chlo. 19 

3. M Amp. 14 

CellI. 14 

4. Amp. 21 

Gelli. 21 

5. M P:lresis uf tbe Amp. 48 

cxu'cmitics CloxII. 

6. M 20 Pseudo- Ventriclliitis Ami)· 48 

monas sp. Clox:,\. 24 

7. 23 Venlrku\itis Amp. 19 
Genl. 19 

8. F 13 Suudll1'lll L'rfusion I\mp. 21 

Genl. 21 

9. M Amp. 24 

10. M 21 Pseudo- V(:ntl'il:uJili� Amp. 38 
monas sp. CloxlI. 14 

Gent. 10 

Am. 28 

Am. = Amikin Chlo. = Chloramphen"icol Gent. = Gent�mjcin 

Amp. = Ampiciilin Cloxa. == Cloxncillin 



TABLE 3: Data suggesting therapeutic failures 

Body weight Hyperirri-
(gram) Fever tability 

Case 
No. 

I I I I II I II I II 

1. 7000 7050 + + + -+ 
2. 7000 7050 + + + + 
3. 4500 4600 + + + + 
4. 5000 5400 + + + + 
5. 6650 6900 + + + + 
6. 4000 4150 + + + + 
7. 2950 3000 + + + + 
8. 4300 4100 + + + + 
9. 2950 2900 + + + + 

10. 4900 4500 + + + + 

= At onset 
II = After conventional microbial therapy 
TNTC = Too numerous to count 

Convul-
sian 

r I II 

+ -

+ -

+ -

+ -

+ -

+ T 
+ -

- -
- -

+ + 

C S F 

White cells Glucose 
(mm3) (mg/IO) ml) 

I I II I I II 

TNTC 272 45 49 

TNTC 437 44 40 

120 72 45 44 

TNTC 146 47 40 

TNTC 435 38 45 

2218 TNTL 49 35 

TNTC TNTC 41 38 

3400 416 50 45 

51 77 36 40 

1109 TNTC 38 34 

Protein (mgt 
100 ml) 

I I II 

162,9 140 

90,2 85,5 

342 209 

428 328 

125,6 160,3 

114 129 

276,5 126,4 

488,6 214 

256,4 424,7 1 
157,8 427,5 

WBC/mm3 

I 1 II 

24400 19600 

25200 5200 

9400 10000 

7000 8400 

9000 16600 

11200 16800 

7800 4200 

6400 6400 

5000 7800 

15000 11600 

i 
, 

oe 

rtJ 
c: 
s: 
> 
� 
o 

� 
> 
;< 
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TABLE 4: SMZ/TMP treatment, length 0/ treatment and results 

Case I Length of treatment I Results I Follo w up 
No. (days) 

I 
No sequelae l. 10 Recovered , 

2. 16 Recovered No fol1ow up 

3. 12 Recovered Vision disorders 

4. 19 Recovered Hydrocephalus 

5. 33 Recovered Spnsticity 

6. 21 Recovered No sequelae 

7. 32 Died on -
day 32 

8. 13 Recovered No follow up 

9. 27 Recovered No follow up 

10. 21 Recovered Hydrocephalus 
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