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Falciparum malaria treated with a fixed combination
of mefloquine, sulfadoxine and pyrimethamine: a field
study in adults in Burma

FRANCO TIN,' NYUNT HLAING, THEIN TUN,3 SOE WIN, 4 & R. LASSERRE4

In a field study conducted in Burma, 54 semi-immune adults suffering from
falciparum malaria (mean parasite count, 15 328/mm3 before treatment) were given a
single dose of a fixed combination of 750 mg mefloquine base, 1500 mg sulfadoxine, and
75 mg pyrimethamine (3 tablets of Fansimef). All these patients were cleared of asexual
parasites by day 7, giving a cure rate of 100I%; the mean clearance time was 2.6 days.
Reappearance ofparasitaemia occurred in JO patients on or before day 7 and persistedfor
one day in 8 of them and for two days in 2 patients. It eventually disappeared without
further treatment. No recrudescence occurred during the follow-up time offour weeks
despite the fact that there was active transmission of Plasmodium falciparum in the area
throughout the whole of the study period. The drug was generally well tolerated, though
mild to moderate giddiness was reported by 49 patients (90.7%) and severe giddiness by 3
patients (5.5%). Nausea occurred in 25 patients (46.3%) and vomiting in 17 (31.5%).

Resistance of Plasmodium falciparum to the 4-
aminoquinolines, which was first reported in Burma
in 1969, is now widespread throughout that country
(1), and in other south-east Asian countries.
Resistance to other antimalarials (such as
pyrimethamine, proguanil and quinine) has also been
reported in a few patients in Burma. The incidence of
an RI type of response to sulfadoxine-pyrimethamine
is increasing whilst an RIII type was reported in 1980
in three children receiving a single dose of
sulfalene-pyrimethamine.a

This serious situation requires the rapid
development of new antimalarials. Mefloquine, a
quinoline-methanol derivative, chemically related to
quinine, was therefore developed by the Walter Reed
Army Institute of Research and has been actively
studied in recent years. Dose-range studies in Burma

' Malariologist, Malaria Control Division (MCD), Department
of Health, Kaba Aye, P.O., Rangoon, Burma.

2 Deputy Director, MCD, Rangoon, Burma.
3 Medical Officer, MCD, Rangoon, Burma.
4 Roche Far East Research Foundation, P.O. Box 98595, Tsim

Sha Tsui, Hong Kong. Requests for reprints should be addressed to
this author.

U TIN, F. & NYUNT, H. Comparative drug trial of a
sulfadoxine-pyrimethamine combination and sulfalene-
pyrimethamine combination against Plasmodium falciparum infec-
tions in a semi-immune population in Burma (unpublished WHO
document, WHO/MAL/81.932 (1981)).

(2) have demonstrated the efficacy of a single dose of
750 mg of mefloquine in semi-immune adults and 20
mg/kg body weight in children. Studies in Thailand
(3, 4) show similar results.

Since P.falciparum develops resistance to
antimalarial drugs, it is expected that this will happen
with mefloquine if it is used as a single drug. In fact,
resistance to mefloquine was shown to develop quite
easily in mice and rats infected with P. berghei (5-7),
particularly with strains already resistant to
chloroquine (5); this may be associated with cross-
resistance to quinine (8). Resistance of some strains
of P.falciparum to mefloquine has also been
documented in vitro in the Philippines (9) and in vivo
in Thailand (10), although the drug has not yet been
used on a wide scale in these places. If mefloquine
should be given in monotherapy extensively in areas
where transmission of falciparum malaria cannot be
interrupted or markedly reduced, the risk of
resistance has to be seriously considered.

Several drug combinations have been studied and
there is evidence from experiments with P. berghei in
mice that mefloquine with sulfadoxine and
pyrimethamine results in a marked delay in the
appearance of resistant strains (8). Based on these
findings, a fixed combination of 250 mg mefloquine,
500 mg sulfadoxine, and 25 mg pyrimethamine
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Table 1. Clinical features of 54 patients with falciparum
malaria

No. of females 20

No. of males 34

Age:
mean 27.4 years

range (SD) 14-62 (12.6) years

Weight:
mean 47 kg
range (SD) 36-62 (6.75) kg

No. of patients with
fever' 1 7

Parasitaemia:
mean b 15 328/mm3

range (SD) 580-372 000 (51 000)/mm3
Mefloquine base:
mean dose 16 mg/kg
range (SD) 12-20 (2.4) mg/kg

a With axillary temperature of 37.1-40 OC on the morning
before treatment.

b Asexual and sexual forms of P. falciparum.

(Fansimef)b in a single tablet was recently developed
and preliminary studies show that a single dose of 3 of
these tablets is curative in semi-immune patients with
falciparum malaria (E. B. Doberstyn, personal
communication, 1983).
The present trial was designed to confirm the

efficacy of this combination of mefloquine-
sulfadoxine-pyrimethamine in the field, in semi-
immune Burmese patients, and to assess the level of
drug tolerance.

MATERIALS AND METHODS

This study was carried out in May and June 1983 in
Thandaung township, Karen State, about 304 km
north of Rangoon. Patients coming to the outpatient
clinic of Thandaung hospital with fever or a recent
history of fever were screened. Those aged over 13
years and weighing above 35 kg, who had more than
500 P.falciparum asexual parasites (with or without
gametocytes) per mm3 in a blood smear and who were
negative for 4-aminoquinolines and sulfonamide
(by Dill-Glazko and lignin tests on the urine), were
included in the trial. Pregnant women, persons with
a history of hypersensitivity to sulfonamides, and
patients with associated diseases or a mixed malarial
infection (P.falciparum and P. vivax) were
excluded.
Of the 1013 subjects screened, 57 met the above-

mentioned criteria and were included in the study, but
" Hoffmann-La Roche, Basle, Switzerland.

3 of them could not be followed up for the complete
4-week period and had to be excluded. Only three
patients needed admission to the hospital for a few
days; the rest were followed-up as outpatients. Those
who failed -to attend were examined in their homes by
hospital staff. Details of the study population are
given in Table 1.
Blood smears and the morning axillary temperature

were taken daily for 7 days and then weekly for a
further 3 weeks. Fever was defined as a morning
axillary temperature of over 37 'C. Calculation of
parasitaemia was based on the parasite count (asexual
and sexual forms) per 400 leukocytes using a thick
smear (assuming 8000 leukocytes per mm3) stained
with Giemsa.

Three tablets of a fixed drug combination (Ro 13-
5115/005), each tablet containing 250 mg mefloquine
base, 500 mg sulfadoxine and 25 mg pyrimethamine,
were administered to the patients by one of the
investigators within 2 hours of taking the blood
smears. There was no concurrent therapy with other
drugs.

RESULTS

The 54 patients presented with a mean parasitaemia
of 15 328 (range, 580-372 000) per mm3. All of them
were cleared of asexual parasites by day 7 (10 on day
1,23onday2,9onday3,6onday4, 3onday5,2on
day 6, and 1 on day 7). Clearance of parasites
occurred on average within 2.6 ± 1.4 days.

In 10 patients, after initial clearance, the
parasitaemia reappeared-in 3 cases on day 2, 1 on
day 3, 2 on day 4, 1 on day 5, and 3 on day 6 (Table 2).
This parasitaemia lasted for one day only in 8 patients
and for two days in the 2 others before it finally
cleared without further treatment. Fever was noted in
only 17 patients before treatment; this cleared in 15 of
them on day 1 and in 2 patients on day 2.
The most common side-effect with the triple drug

combination was giddiness (in 49 patients), which was
quite severe in 3 patients only. Nausea was the second
most commonly reported side-effect (25 patients).
Vomiting occurred in 17 patients, 8 reported
insomnia, 5 had diarrhoea, 2 had tremor of the hands,
and 2 complained of epigastric pain (Table 3).

Table 2. Days on which asexual parasites reappeared
after initial clearance in 10 patients

Day 2 3 4 5 6 7 14 21 28

No. of patients 3 1 2 1 3 0 0 0 0
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Table 3. Incidence of side-effects in 54 adults treated
with a single dose of mefloquine-sulfadoxine-
pyrimethamime

Side-effects No. of Percentage
patients

Giddiness 49 (severe, 3) 90.7 (5.5)
Nausea 25 46.3
Vomiting 17 31.5

Insomnia 8 14.8
Diarrhoea 5 9.3
Epigastric pain 2 3.7
Tremor of the hands 2 3.7

DISCUSSION

This study was conducted in an area where there
was a large outbreak of malaria; residual spraying
with DDT was started only during the latter part of
the study period. The risk of infection (and
reinfection) was therefore high, which is
demonstrated by the fact that, at the beginning of the
study, out of a total of 1998 people screened
(including children), 415 (21%Vo) had positive blood
smears for malaria parasites. In this trial, all 54
patients were cleared of asexual parasites by day 7,
with a mean parasite clearance time of 2.6 ± 1.4 days.
In our previous trial in the same area in 1981, when
mefloquine alone was given to 60 adults, the mean
parasite clearance time was 1.7 days (2). In Thailand,
Doberstyn reported a mean parasite clearance time of
2.6 days in 37 patients given a single dose of 1.5 g of
mefloquine (3), while Harinasuta found a mean
parasite clearance time of 2.1, 2.3 and 2.3 days with
1000 mg, 750 mg and 500 mg, respectively, of
mefloquine, given alone in a single dose to adults with
falciparum malaria (4). All these results are similar to
our findings.
The reappearance of asexual parasitaemia 1-6 days

after the initial clearance was noted in 10 patients
(Table 2); this persisted for one day in 8. patients and
for two days in 2 patients, eventually disappearing on
day 7 without further treatment. This reappearance
of parasites was probably due to reinfection because
these patients lived in an area of active transmission

during the study period. Whatever the cause of this
phenomenon, it should not be considered a true
recrudescence. Mefloquine has a half-life of 15 days
in semi-immune patients so that none of the newly
released parasites in the blood stream could be
expected to survive for more than a few days. One
practical consequence is that when parasitaemia is
detected on day 7, it should not be assumed that the
drug has failed and such patients should not be re-
treated unless their clinical condition deteriorates.
This indicates a need to re-appraise the resistance (or
RI, RII, RIII) concept. In fact, the R responses, as
assessed on day 7, depict the resistance phenomenon
of P.falciparum to chloroquine, a drug with a plasma
half-life of 5 days. However, with a drug that has a
half-life three times longer, the assessment of R
responses should be re-evaluated and modified. On
day 7, blood smears could show asexual forms of
P.falciparum in patients who have been treated with
mefloquine-sulfadoxine-pyrimethamine, but this
does not necessarily mean that the parasites are
resistant to the drugs used.
Although more than 90/o of the patients reported

some side-effects, these were generally mild and
tolerance of the drug was considered to be good.
Giddiness was the most frequently reported side-
effect and in a few instances this was severe. In
contrast, Harinasuta et al. observed giddiness in only
one patient out of a total of 147; the main side-effects
reported were related to the gastrointestinal tract (4).
Nausea and vomiting occurred in one third of our
patients; this sometimes started as early as 30 minutes
after taking the medication but was mild and did not
require any treatment. The high incidence of side-
effects, though mainly minor, is somewhat
surprising. In a few instances, some were probably
due to the disease itself, but the large majority seem to
be related to the medication rather than the disease.
Patients did not complain before the treatment, but
only when they came for follow-up on the day after
receiving the drug. On this occasion, no leading
questions were asked but spontaneous complaints
were recorded. As the side-effects were on the whole
minor, they do not diminish the value of the
medication. However, further studies are needed to
assess whether two tablets of this triple drug
combination would be as effective as three tablets and
whether the smaller dosage would reduce the
incidence of side-effects.
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RESUME

TRAITEMENT DU PALUDISME A FALCIPARUM PAR UNE ASSOCIATION DE MEFLOQUINE, SULFADOXINE ET
PYRIMETHAMINE EN PROPORTIONS FIXES: ETUDE DE TERRAIN SUR LES ADULTES, EN BIRMANIE

Lors d'une etude de terrain effectuee en Birmanie, on a
administre a 54 adultes semi-immuns atteints de paludisme a
falciparum (avec numeration parasitaire moyenne de 15 328
parasites par mm3 avant traitement), une dose unique d'une
association de 750 mg de mefloquine base, 1500 mg de
sulfadoxine et 75 mg de pyrimethamine (3 comprimes de
Fansimef). Sept jours apres, les parasites asexues avaient
disparu chez tous ces malades, soit un taux de guerison de
100Gb. La duree moyenne d'e1imination du parasite a e de
2,6 jours. Une reapparition de la parasitemie s'est produite
chez 10 malades, au sixieme jour ou avant, et a dure I jour

chez 8 d'entre eux et 2 jours chez les 2 autres. Elle a
finalement disparu sans autre traitement. On n'a releve
aucune recrudescence au cours des 4 semaines de suivi,
malgr6 1'existence d'une transmission active de Plasmodium
falciparum dans cette region pendant toute la p6riode
d'etude. Ce medicament a ete en general bien tolere, bien
que 49 malades (90,7%) aient signale des vertiges benins a
moderes et 3 autres (5,5%) des vertiges plus graves. Vingt-
cinq malades (46,3%o) ont eu des nausees, et 17 (31,5%1o) des
vomissements.
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