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Abstract

Ten infants ranging in age from two days to nine months with purulent
meningitis who were considered therapeutic failures after conventional microbial
therapy (i.e. ampicillin, chiloramphenicol, gentamicin, amikin, cloxacillin in any
combination) were included in this study. A solution consisting of SMZ 80 mg/
ml and TMP 16 mg/ml in propylene glycol (Bactrim, Hoffman-La Roche A.G.
Basle/Switzerland) was given intravenously to the patients. The daily dose was
10 mg/kg BW TMP/24 hours for the first three days followed by 6 mg/kg RV
TMP/24 hours divided in two doses given intravenously every 12 hours.

Nine patients recovered, 7 of them rapidly within 10 - 21 days after SMZ/
TMP administration and the other 2 patients within 27 and 33 days respectively.
One infant improved but died aftzrwards of complications not related to the
treatment.

No hematological nor cutaneous and gastrointestinal side effects were o0b-
served. The liver and renal function test performed on 3 out of 10 cases on the
first few days of the conunencement of treatment and 3 weeks later, were all
within normal limits.

Our experience with the use of parenteral SMZ/TMP in infants with bac-
terial meningitis not responding to conventional microbial therapy gave encour-
aging results.

Presented at the 11th Seminar on Tropical Medicine, Yensei University, Seoul 9-11
June, 1€80.
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Introduction

In dealing with cases of purulent me-
ningitis 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 Salmonella (Riley, 1972; Satel
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. (Gotoff and Behrman, 1970).

4. In vitro experiments on susceptibility
not only take a long time before re-
sults are obtained but also the spe-
cial virtue in vivo is less reliable (Mc.
Cracken, 1972).

S. In the case of purulent meningitis,
antimicrobial agents have shown dif-
ferent effects on the penetration
through the ”blood brain barrier”
(Sabel and Brandberg, 1975).

Based on the above facts, in an effort
to minimize the mortality and morbidity
of purulent meningitis, the initial thera-
peutic management before the bacterio-
logical examinations are obtained will
be reemphasized in this paper.

Concerning the increasing occurrence
of purulent meningitis as well as the
persisting high mortality rate and side
effects during the last decade, physicians
are very much concerned about the
failure of medical treatments on these
cases, both clinically and bacteriologi-
cally (the persisting microbial agent in
cerebrospinal fluid) although various
kinds of drugs have been used which
are thought to have a broad spectrum
antimicrobial agent (a combination of
ampicillin and gentamicin) (Monizaria et
al., 1969; Sabel and Brandberg, 1975).

Nevertheless, today there is a combi-
ned preparation of SMZ/TMP which
has a synergistic effect, both in vitro
and in vivo, and is considered to have a
broad spectral
has been proven in various infections,
including cases of purulent meningitis.
This ccmbination is reported to have a
good penetration toward the “blood
brain barrier”. One hour after therapeu-
tical administration, 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/; —
Y, of that in blood) (Angehrn and Then,
1973; Sabel and Brandberg, 1975).

Some authors also reported that the
sensitivity of this combination against
Gram-negative bacteria (e.g. E. coli) was
still around 80 - 909, whereas that of
other drugs such as ampicillin was only
20% and 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
meningitis at the Department of Child
Health, Medical School, University of
Indonesia, from February 10, 1978 to
March 22, 1980. Five paticnts 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
therapeutic failurcs after conventional
microbial therapy (chloramphenicol, am-
picillin, cloxacillin, gentamicin and ami-
kin).

At the same time 116 patients with
purulent meningitis were treated at the-
same hospital.

The diagnosis of purulent meningitis
was based on clinical 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 given cvery 12
hours for the first 3 days followed by S
mg/kg BW and amikin as a substitute
for gentamicin, given 15 mg/kg BW
intramuscularly divided in two doses
every 12 hours.

Antibiotic therapy was altered
indicated by clinical and laboratory cri-
teria. Clinical criteria referred to still
persisting symptoms of fever, convulsion,
hypenirritability and body weight gain
of the patients; whereas cerebrospinal
fluid examination for number of cells
and glucose content and peripheral blood
leucocytes comprised laboratory criteria.

A combination of sulphamethoxazole
and trimethoprim was given intravenous-
ly with the daily dose of 10 mg TMP/
kg BW/day for the first 3 days followed
by 6 mg/kg BW /day which was divided
in 2 doses every 12 hours and adminis-
tered slowly for about 1 hour.

Daily close clinical observations were
done to evaluate the progress of thera-
py, complications and side effects of the
treatment.

Liver and renal function tests were
performed on 3 patients only, because
of technical difficulties, on the first day
of treatment and 21 days later.

Cerebrospinal fluid examination was
carried out on admission.
tion was repeated on treatment day 10
for evaluation of the outcome. When the
improvement was not satisfactory yet,
the whole treatment was continued until
the patient recovered. The treatment in
neonates was continued for 3 weeks.

Further evaluation after discharge
from hospital was done at the outpatient
clinic of the Divisicn of Pediatric Neu-
rology.
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Results

The most frequent sign of purulent
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
sepsis 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 accompanying

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 in 7 ca-
ses. Pseudomonas was found in 2 cases
(case no. 6 & 10) which was already re-
sistant to gentamicin and sulvencillin
(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 diseases
ventriculitis (3 cases), subdural effusion
(1 case). The types and times of admi-
nistration of vanious antibiotics 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
substitute. After having conventional tre-

atment there was no improvement either
clinically or laboratorically.

Table 3 shows that the hyperirritabili-
ty and fever were clearly seen in all
cases, whereas in 2 out of the 10 cases
convulsion was still observed. The result
of cerebrospinal fluid examination in 10
cases showed a worsening in 3 patient
whereas in 6 patients a decrease of cell
count was noticed but still above normal
and low glucose was still present (40
mg% or less in 6 patients and less than
50 mg% in the other 4 patients), whe-
reas the protein value was still high
(between 85,5 to 427 mg%).

After being treated with SMZ/TMP
in 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 in
day 15, but this case finally died on day
32 because of the accompanying diseases
which were not related to the SMZ/
TMP treatment d.e. ventriculitis
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 dn 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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aeurologic sequelae were found in 4 out
of 6 patients. They werc hydrocephalus
(2), vision disorder (1) and in one pati-
ent spasticity of the extremities was ob-
served.

The liver and renal function tests in 3
cases (case no. 6, 9 and 10), were within
normal limits. During treatment with
SMZ/TMP, no side effects cn the skin,
blood and G.I. tract were found.

Discussion

The combination of ampicillin and
gentamicin has been used in purulent
meningitis for the last 10 years. Several
authors reported the tendency of the ri-
sing resistancy especially the gram ncga-
tive bacilli to ampicilin (Linberg et al,
1977). The aminoglycoside especially gen-
tamicin was potent enouzh to combat
gram negative bacilli, but the treatment
required a long course, sometimes the
susceptibility to autimicrobial changed
duiing the course of trcatment, giving
unsatisfactory results. Although the pe-
netration of gentamicin to the sick me-
ningen as in purulent meningitis, is
better compared to the normal meningen,
the penetration of this antibiotic into the
cerebrospinal fluid is extremely poor, so
that the concentration does not reach the
MIC (compared to ampicillin which can
reach a concentration in the cerebrospi-
nal fluid up to 10-100 times of the
MIC). Direct administration finto the
ventricle/intrathecal space had been tri-
cd, 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 meningitis have been repor-
ted (Morizaria et al, 1969; Calonghi
and Lelasi, 1972; Sabel and Brandberg,
1975). The superiority of this drug was
due to fits high penetration effect.

In a research, the concentration in the
cerebrospinal fluid could rcach 4 to 1/,
of its level in the blood. It has also been
reported that the change of resistancy
during or after the treatment was very
low. Both drugs in a combination are
synergistic and give a broad spectrum
antimicrobial effect (Avery, 1971; Ber-
gan and Brodwall, 1972 and Kirwan,
1974). The side cffect 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 in-
fants with a low birth weight and icte-
rus. But, taking linto consideration that
this drug is metabolised in the Fver
and is cxcreted by the kidney, it is ad-
visable to strictly control the possible
organic disorders during treatment (Ca-

longhi and Lelasi. 1972; Sabel and
Brandberg, 1975).
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TABLE 1 : Data of the patients before adinission.
AREle Body weight Presentin Decreased N N
Case Y 8 8 Predisposing
No. Sex (gram) sympfoms luvu.l of con| factors
Months days at onset or signs clousness
1. M 5 — 7000 Fever, + Qiitis Media
Convulsion Bronchopncu-
monia
DN M 9 — 7000 Fever, -+ Bronchopneu-
Convulsion monia
Paralytic lleus
34 M 2 — 4500 Fever, —_ ==
Convulsion
4. F 2 — 5000 Tever, —_ —
Convulsion
54 M 5 —_ 6650 Fever, — ==
Convulsion
6. M = 20 4000 Fever, — Seplicemia
Diarrhea
7. F — 23 2950 Fever, = Morbus
Convulsion Hirschprung
8. F 1 13 4300 Convulsion — —
9. M — 2 2950 Fever, — Septicemia
Convulsion
Vomiting
10. M — 21 4900 Fever — Seplicemia
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TABLE 2: Data of the patients and therapy given before SMZ/TMP treatment.
Age Bacteria isolated Com’f:"ﬁ?nal Mic-
Case robial Therapy
No. Sex Complications
Months Days CSE Blood Drugs Days
: \
1. M 5 — 0 0 — Amp. 20
Chlo. 20
23 M 9 — | Strep pneu-| O — Amp. 19
moniae Chlo. 19
3. M 2 — 0 0 — Amp. 14
Gent. 14
4. E 2 — 0 0 — Amp. 21
Gent. 21
5. M 5 — 0 0 Paresis of (he Amp. 48
exiremities Cloxa, 6
6. M —_ 20 Pseudo- 0 Ventriculitis Amp, 48
monas sp. Cloxa. 24
% E — 23 0 0 Veniriculitis Amp. 19
Gent. 19
8. F 1 15 0 0 Subdural effusion | Amp. 21
Genl. 21
9, M = 2 0 0 — Amp. 24
10. M - 21 Pseudo- 0 Ventriculitis Amp. 38
monas sp. Cloxa. 14
Gent. 10
Am. 28
Am. = Amikin Chio. = Chloramphenicol Gent. = Gentamicin
Amp. = Ampiciilin Cloxa. = Cloxacillin




TABLE 3: Data suggesting therapeutic failures
Body weight Hyperirri- Convul- CSF .
(gram) Fever tability sion WBC/mm
Case White cells Glucose Protein (mg/
No. 1 (mm?) (mg/10) ml) 100 ml)
1 1I ] 11 [ I 11
2 I 11 I 11 1 11 ! 1
1. 7000 7050 <+ + + + + — |TNTC| 272 45 49 162,9 140 24400 19600
2. 7000 | 7050| -+ + <+ + + — |TNTC| 437 44 40 90,2| 85,5| 25200 5200
3. 4500 | 4600 + + <+ St - = 120 72 45 44 342 209 9400 10000
4. 5000| 5400 + + + + + — |TNTC| 146 47 40 428 328 7000 8400
5. 6650 6900 + + + + + — |TNTC| 435 38 45 1256 | 160,3 9000 16600
6. 4000 | 4150 + + + + + + | 2218|TNTC| 49 35 | 114 129 11200 16800
7. 2950 3060 + + + W + — |TNTCITNTC| 41 38 276,5| 126,4 7800 4200
8. 4300( 4100 + ot -+ ot = = 3400| 416 50 45 4886 214 6400 6400
9. 2950 2900 =+ ot + + = = 51 77 36 40 256,4( 424,7 5000 7800
10. 4900( 4500 + + + + + + 1109| TNTC| 38 34 | 157,8] 4275| 15000 11600
1 = At onset

11

— After conventional microbial therapy
TNTC = Too numerous to count

8l

"1V LH OWUVINNS



$MZ/TMP FOR PURULENT MENINGITIS

TABLE 4: SMZ/TMP treatment, length of treatment and results
Case Length of treatment Results Follow up
No. (days)
1. 10 Recovered No sequelae
2. 16 Recovered No follow up
38 12 Recovered Vision disorders
4. 19 Recovered Hydrocephalus
5. 33 Recovered Spasticity
6. 21 Recovered No sequelae
7. 32 Died on o
day 32
8. 13 Recovered No follow up
93 27 Recovered No follow up
10. 21 Recovered Hydrocephalus
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