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A phase I clinical trial of Fansimef (mefloquine plus
sulfadoxine-pyrimethamine) in Brazilian male subjects

J. M. DE SOUZA,1 U. K. SHETH,2 R. M. G. DE OLIVEIRA,3
A. T. GOMES,4 & E. Q. CAVALCANTE5

A double-blind, randomizedphase I clinical trial was carried out to compare Fansimef
(a fixed-dose combination of mefloquine, sulfadoxine, and pyrimethamine) with sulfado-
xine and pyrimethamine (Fansidar) for safety and tolerance. Twenty adult male Brazilian
subjectsfrom malaria endemic areas were studiedfor a period of 66 days, which included
2 days before and 63 days after drug administration.

Both drugs were well tolerated and safe, as seen from the absence of drug-induced
changes in the various laboratory, haematological, and biochemical parameters measured.
Fansimefproduced a complete clearance ofparasites on day 3, with an "S" type response
in one subject who had blood smears which were positivefor Plasmodium falciparum on
day 0. Two subjects in the sufladoxine-pyrimethamine group also had P. falciparum
infections on day 0; the parasitaemia was cleared on day 2 in one of these subjects and on
day 3 in the other, but an early RI response (recrudescence) was observed in theformer case.
Relapses due to P. vivax occurred in both groups.

Side-effects due to Fansimef included mild dizziness, nausea, and vomiting. The inci-
dence ofdizziness and nausea was similar in the sulfadoxine-pyrimethamine group. In both
groups, these side-effects were mild, short-lived and did not require specific treatment.
Thus, Fansimef in an oral dose of three tablets (total of 750 mg mefloquine (base) plus
1500 mg sulfadoxine plus 75 mg pyrimethamine) was found to be well tolerated and
safe.

The need to develop new effective drugs, or drug
combinations, for the treatment of Plasmodium
falciparum infections is assuming great importance
because of the reported increased resistance of this
parasite to the available antimalarials such as quinine,
4-aminoquinolines, and fixed-dose drug combi-
nations like sulfadoxine-pyrimethamine (1-14).
Mefloquine, a quinoline-methanol derivative (11),
developed by the Walter Reed Army Institute of
Research in Washington, DC, has been shown to be
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effective in an oral dose of 750-1000 mg (base) for the
treatment of chloroquine-resistant or -sensitive and
sulfadoxine-pyrimethamine-resistant acute falcip-
arum malaria (14, 15).
The use of mefloquine alone may lead to the devel-

opment of resistance by P.falciparum, as it has been
shown that resistance of P. berghei to mefloquine
could easily be induced in mice and rats (16-18). The
use of a combination of mefloquine with other anti-
malarials delays the emergence of resistance to the
individual components (19).
Fansimef (Hoffmann-La Roche, Basel), a fixed-

dose combination of 250 mg mefloquine (base),
500 mg sulfadoxine, and 25 mg pyrimethamine per
tablet, has been proposed as a new drug combination
which may not only be effective in drug-resistant
P.falciparum malaria, but also delay the emergence
of resistance.

This paper describes a phase I tolerance trial of
Fansimef compared with sulfadoxine-pyrimetha-
mine (Fansidar), which was carried out in adult male
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Brazilian volunteers from an area endemic for
P.falciparum infections (district of Paragominas).
The study was carried out at the Barros Barreto
Hospital in Belem, Para, Brazil.

MATERIALS AND METHODS

The trial was designed as a prospective,
randomized, double-blind study using a "double-
dummy" system of drug administration. The total
observation period was 66 days including two days
prior to drug administration.

Selection ofsubjects

Twenty adult male patients gave their informed
consent to participate in the study. The subjects were
Brazilians from the endemic area of Paragominas
who had not received any antimalarial drugs for four
weeks prior to admission to the hospital. Malaria
transmission does not occur in Belem.

Drug administration

Each patient received a single oral dose of six
tablets given under supervision with a glass of water
after a light breakfast. Ten subjects received three
tablets of Fansimef and three placebo tablets. The
remaining ten subjects were given three tablets of
Fansidar (500 mg sulfadoxine and 25 mg pyrimetha-
mine per tablet) together with three placebo tablets.
All patients also received analgesics, etc., as required.
Helminth infections, when present, were treated at
the end of the study period.
The subjects were admitted to the ward two days

prior to drug administration on day 0. The medical
history of the patient was recorded and a complete
clinical examination was carried out. This included
physical examination, measurement of body height
and weight, chest X-ray, and electrocardiogram
(ECG) using standard leads. A physical examination
was carried out daily from day - 2 to 7, and
subsequently weekly until day 63.

Laboratory studies

Blood smears were examined for malarial
parasites. Haematological studies included red blood
cell count (RBC), haemoglobin (Hb), erythrocyte
volume fraction (haematocrit), total and differential
white blood cell counts (WBC), and reticulocyte and
platelet counts.
Serum levels of glucose, total bilirubin, urea,

creatinine, calcium, sodium, potassium, iron,
magnesium, phosphate, chloride, albumin, alkaline
phosphatase, aspartate aminotransferase (SGOT),

and alanine aminotransferase (SGPT) were measured
by standard clinical biochemical methods. Stool
samples were examined for blood and parasites.
Urine samples were tested for pH, albumin, glucose,
and urobilinogen and the sediment for RBC, leuko-
cytes, casts and parasites.
Most of the haematological and biochemical tests

were carried out on day - 2, and repeated on days
- 1, 0, 4, 7, 14, 28 and 63. Urine samples were tested
for the presence of antimalarial drugs on day - 2, and
routine urine examination was carried out on days 0-7
and again on days 14, 28 and 63. Stool examinations
were carried out on days - 2, 0, 4 and 7.

RESULTS

In both groups, the blood pressure, pulse rate,
ECG, and respiratory system remained normal
throughout the study period. There were no signi-
ficant drug-induced changes in the neuropsychiatric
system in either group, except that dizziness was
observed in two subjects each in both groups.

Body weight and temperature

The mean body weights were similar in the two
groups at both the beginning and the end of the trial.
The mean body weight of the Fansimef group was
57.9 kg (range, 51-74 kg) on day 0, and 61.0 kg
(range, 55-75 kg) on day 63. The mean body weight
of the sulfadoxine-pyrimethamine group was 59.5 kg
(range, 53-68 kg) on day 0, and 61.0 kg (range,
55-69 kg) on day 63. There was a small overall gain in
body weight in both groups.
The body temperatures were normal in all subjects

from both groups during the complete study period.

Liver and spleen
In the Fansimef group, one subject had an enlarged

liver and two had enlarged spleens, both on day - 2.
In the sulfadoxine-pyrimethamine group, one subject
had an enlarged liver and two had enlarged spleens on
day - 2. During the course of the study, these enlarge-
ments completely subsided.

Haematology
No significant changes were seen in any of the para-

meters in either group. All values were within the
normal range for a target population of Brazilian
males.
Fansimef group. The mean Hb was 8.9 mmol/l

(range, 8.1-9.5) on day 0 and 9.0 mmol/l (range,
8.2-9.3) on day 63. The mean erythrocyte volume
fraction was 0.4 (range, 0.4-0.5) on day 0 and 0.4
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(range 0.4-0.5) on day 63. The mean red blood cell
count was 4.8 x 1012/1 (range, 4.4-5.0 x 1012/1) on day
0 and 4.8x 1012/1 (range, 4.4-5.0x 1012/1) on day
63.

The mean white blood cell count was 7.5 x 109/l on
day 0. No subsequent significant changes were

observed after drug administration. The differential
count was within normal limits except for an
eosinophil count of 3-34% of the total. This high
eosinophil count was probably due to the presence of
helminth infections. Platelet counts were within
normal limits.

Sulfadoxine-pyrimethamine group. The mean Hb
was 8.7 mmol/I (range, 8.1-9.3) on day 0 and
9.5 mmol/l (range, 8.2-10.4) on day 63. The mean
red blood cell count was 4.7 x 1012/1 (range,
4.0-5.0 x 1012/1) on day 0 and 5.0 x 1012/1 (range,
4.5-5.4 x 1012/1) on day 63. The mean erythrocyte
volume fraction was 0.4 (range 0.4-0.5) on day 0 and
0.5 (range 0.4-0.5) on day 63. The mean white blood
cell count was 7.9 x 109/1 on day 0. Differential
counts were within normal limits, except for the
eosinophils which varied between 1%Oo and 2907o of the
total. Again, this high value was probably a result of
helminth infections. Platelet counts were within
normal range both before and after drug
administration. Reticulocyte counts in both groups
were normal and no drug-induced changes were

observed.

Biochemical observations

The results are given in Table 1. No significant
drug-related changes were observed after administra-
tion of either Fansimef or sulfadoxine-pyrimetha-
mine tablets.

Values for serum bilirubin, SGOT, SGPT, and
alkaline phosphatase were comparable and within
normal range in both groups. Values for serum

albumin, calcium, urea, creatinine, sodium,
potassium, magnesium, and phosphates remained
unaltered in both groups and were also within the
normal range.

Urine and stools

Urine examination showed no significant changes
in both groups, either before or after drug administra-
tion.

Stool examinations showed the presence of at least
one helminth infection (e.g. Ancylostoma, Ascaris,
Strongyloides, Trichuris) in 70-80%o of the subjects
from both groups.

Parasitological response

One subject in the Fansimef group had blood
smears positive for asexual forms of P.falciparum on
day - 2 and - 1, but they were negative on day 3 fol-
lowing drug administration. The infection did not
recrudesce. P. vivax was observed in blood smears

Table 1. Results of serum biochemical investigations carried out during a phase trial of Fansimef, compared with
sulfadoxine-pyrimethamine, in Bel6m (Par6), Brazil

Fansimef (10 subjects) Sulfadoxine-pyrimethamine (10 subjects)

Days Days Day Days Days Day
-2 to - 1 0 to 7 14 onwards -2to -1 Oto7 14 onwards

Glucose (mmol/l) 3.9-4.8 3.9-5.0 3.9-4.8 3.9-4.6 3.8-4.8 4.0-4.8

Bilirubin (,tmol/l) 15.3-26.0 15.3-25.5 15.3-20.4 10.2-26.0 10.2-25.5 15.3-20.4

Urea (mmol/l) 2.9-5.8 2.9-4.6 2.9-4.1 2.9-4.4 2.6-4.4 2.9-4.4

Calcium ('Umol/l) 2.3-2.6 2.3-2.6 2.3-2.6 2.3-2.6 2.2-2.7 2.3-2.5

Sodium (mmol/l) 133-168 132-148 128-144 136-146 122-148 128-151

Potassium (mmol/l) 4.1-5.8 3.8-5.2 3.7-5.3 3.9-5.2 3.3-5.0 3.6-5.5

Magnesium (mmol/l) 0.9-1.3 0.6-1.7 0.8-1.2 0.8-1.3 0.6-1.3 0.8-1.3

Phosphate (mmol/l) 0.7-1.3 0.8-1.3 0.9-1.2 0.7-1.2 0.8-1.3 0.8-1.1

Chloride (mmol/l) 107-116 109-123 107-113 105-118 106-114 107-115

Iron (mmol/l) 10-23 11-33 9-15 5-17 10-34 9-15

Albumin (g/l) 44-54 38-57 44-53 44-57 43-57 44-53

Total protein (g/l) 67-88 64-87 68-82 75-88 69-87 61-80

Aspartate aminotransferase (lU/I) 12-38 16-32 12-30 12-30 10-34 18-30

Alanine aminotransferase (lU/I) 23-37 14-30 17-34 20-30 17-37 20-30

Creatinine (,mol/l) 79-106 79-106 79-106 79-123 79-123 79-106

Alkaline phosphatase (lU/I) 55-1119 64-128 90-119 49-256 64-273 81-213
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from three volunteers on day - 2, but the parasitae-
mias cleared by day 2. A total of five cases of relapses
due to P. vivax occurred during the study in this
group.

In the sulfadoxine-pyrimethamine group, two
subjects had smears positive for asexual forms of
P.falciparum on day - 2. One became negative on
day 2 and the other on day 3, but one case recrudesced
(RI response on day 13). Two subjects had blood
smears positive for P. vivax asexual forms on day - 2.
The asexual parasitaemia cleared by day 4. Two cases
of relapse due to P. vivax occurred on days 47 and
64.

Side-effects

Side-effects were minimal and of short duration.
Dizziness (2 cases) and nausea (3 cases) were reported
within four days of drug administration with an equal
frequency in both study groups. Abdominal pain was

only observed in one patient after sulfadoxine-
pyrimethamine administration. One subject receiving
Fansimef vomited. Although the number of patients
studied was small, it appeared that the incidence of
side-effects with Fansimef may be lower than that
reported previously for mefloquine alone (13, 20).

CONCLUSION

In this study of antimalarial drugs in adult males
from a malaria endemic area of Brazil, Fansimef has
been found to be safe and well tolerated. Few side-
effects were observed and when they did occur, they
were mild, transient, and did not require specific
treatment. These results have allowed phase II/III
trials to be initiated in male patients suffering from
chloroquine-resistant falciparum malaria. The results
of these trials will be reported at a future date.
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RESUME

ESSAI CLINIQUE DU FANSIMEF (PHASE I) (MtFLOQUINE + SULFADOXINE-PYRIMtTHAMINE) SUR DES BRtSILIENS
DU SEXE MASCULIN

Un essai clinique randomise de phase I a ete effectue en
double aveugle en vue de comparer l'innocuite et le degre de
tolerance du Fansimef (une association a dosage fixe de
mefloquine, de sulfadoxine et de pyrimethamine) et de la
sulfadoxine/pyrimethamine (Fansidar). Pendant 66 jours (2
jours avant l'administration et 63 jours apres), 20 Bresiliens
de sexe masculin habitant des regions d'endemicite palustre
sont restes en observation.

Les sujets ont requ soit du Fansimef a raison de 3 compri-
mes doses a 250 mg de mefloquine-base, 500 mg de sulfa-
doxine et 25 mg de pyrimethamine, soit de la sulfadoxine/
pyrimethamine a raison de 3 comprimes doses a 500 mg de
sulfadoxine+ 25 mg de pyrimethamine. Avant l'essai, puis
a differentes reprises, on a effectue un examen clinique, une
radiographie thoracique, un electrocardiogramme et des
examens hematologiques, biochimiques, coprologiques et
urinaires. Des frottis de sang peripherique ont ete examines
a la recherche des plasmodies.

Bien toleres, les 2 produits se sont reveles sans danger
ainsi qu'en temoigne l'absence d'anomalies hemato-
logiques, biochimiques ou autres, qui puissent leur etre
imput&es. Le Fansimef a permis de supprimer la parasitemie
des le troisieme jour avec une reponse de type "S" chez un

des sujets dont les frottis sanguins presentaient des Plasmo-
dium fakiparum le jour 0.
Deux des sujets appartenant au groupe sulfadoxine-

pyrimethamine etaient egalement porteurs de P. fakiparum
le jour 0. La parasitemie a ete supprimee des le deuxieme
jour chez l'un de ces sujets et des le troisieme chez l'autre,
mais une reponse precoce RI (recrudescence) a ete observee
dans le premier cas. Des rechutes dues a P. vivax se sont
produites dans les deux groupes.
Parmi les effets secondaires du Fansimef, on a note de

legers vertiges, des nausees et des vomissements. La fre-
quence des vertiges et des nausees etait semblable dans
l'autre groupe. Dans les deux groupes, ces effets secondaires
etaient legers, courts et n'ont pas necessite de traitement
particulier.
Le Fansimef a donc ete bien tolere et d'un emploi sfur chez

des Bresiliens du sexe masculin provenant de regions d'ende-
micite, a la dose orale de 3 comprimes (au total 750 mg de
mefloquine-base + 1500 mg de sulfadoxine + 75 mg de pyri-
methamine). Aucun effet indesirable imputable au produit
n'a ete enregistre. Chez les malades porteurs d'une parasi-
temie a P. falciparum, celle-ci a ete eliminee totalement sans
recrudescence.
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