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An evaluation of five regimens for the outpatient
therapy of falciparum malaria in Thailand 1980-81*
SURIN PINICHPONGSE,1 E. B. DOBERSTYN,2 J. R. CULLEN,3 LAKSAMI YISUNSRI,4
YENCHIT THONGSOMBUN,5 & KRONGTHONG THIMASARN6

Five regimens for the radical treatment offakciparum malaria were compared in five
geographically separate areas ofThailand. The cure rateforsulfadoxine-pyrimethamine was
found to be low in the area of the Kampuchean border and in the northeastern and western
parts of the country. This distribution may be related to the spread of resistant parasites
through the migration of labourers. A 7-day course of quinine wasfound to be uniformly
effective, with an overall cure rate of90% in theseprimary infections with comparatively low
parasitaemia.

Chloroquine-resistant malaria was first docu-
mented in Thailand in 1962 (1). Currently, over 851o
of Plasmodium falciparum isolates are resistant to
chloroquine in vitro and the clinical response most
often demonstrates a failure to clear parasitaemia
within 7 days (RII and RIII responses). The com-
bination of sulfadoxine-pyrimethamine (SP), in a
ratio of 20: 1, proved an adequate single-dose replace-
ment for the chloroquine regimen for approximately
10 years, providing radical cure rates of 80-900/o
despite pre-existing pyrimethamine resistance (2, 3).
The 10-20% failure rate may possibly be ascribed to
an abnormality in the sulfonamide metabolism of
some patients, similar to that encountered with the use
of dapsone (4), or to failure to absorb the drug, which
can be expected when single-dose therapy is used in
patients who may be vomiting or have diarrhoea, both
common symptoms of malaria. However, since 1978,
anecdotal reports of failure rates as high as 50%
following full-dose' SP therapy have been received
from some refugee camps near the Thai-Kampuchean
border. Systematic evaluation of SP therapy in Thai
military personnel stationed at the border confirmed
these reports (5). It has also been reported (T. Harina-
suta, unpublished observations, 1981) that high fail-
ure rates have occurred in hospitalized patients in
Bangkok and in residents of a Kampuchean refugee
camp in southeastern Thailand (6). However, these
three study groups consisted of selected patients-the
military personnel had been receiving SP chemo-
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suppression, the Bangkok patients were often thera-
peutic failures who had been referred for retreatment,
and the infections in refugees were largely recrud-
escences of inadequately treated imported disease.
The Malaria Division of the Thai Ministry of Public

Health, in addition to providing standard control
measures, operates about 250 "malaria clinics"
throughout the country, where infections are diag-
nosed microscopically and treated radically on the
spot. There has been increasing evidence ofSP failure,
not only in the clinics along the Thai-Kampuchean
border, but also sporadically throughout the
country.

In addition, a study of quinine efficacy in a refugee
camp (7) produced ominous evidence of relative quin-
ine resistance, which was supported by further studies
in Thai military troops (K. Dixon, unpublished obser-
vations, 1981). Finally, amodiaquine, a 4-amino-
quinoline related to chloroquine, had shown some
therapeutic superiority to the latter in earlier studies
(8), and recent in vitro investigations carried out by
the Malaria Division indicated that it deserved further
clinical evaluation.
For these reasons, in November 1980 the Malaria

Division launched a study of 5 available regimens for
the treatment of falciparum infections, in 5 separate
areas of the country. The study was completed in May
1981.

MATERIALS AND METHODS

Study areas

The antimalaria programme divides the country
into five regions, the North, North-central, North-
east, South-central, and Southern areas. One malaria
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Fig. 1. Map of Thailand showing the study sites.

clinic was chosen in each of the five regions (Fig. 1), in
an area where adequate numbers of patients could be
treated relatively quickly. The study sites were as
follows:

Region I (North-central). The clinic selected was
located in the town of Mae Sot, Tak Province, on the
Burmese border. The surrounding area is mountain-
ous and there is a great deal of migration from the
region, both domestically to the Kampuchean border
area, which is rich in agricultural and gem-mining
opportunities, and across the international border
into Burma.

Region II (North). In order to obtain a sufficient
number of cases in the required time, two adjacent

clinics were chosen, one in the town of Phitsanuloke
and the other in Petchabun. Both these clinics serve a
population living in forested mountains in an area
marked by insurgency and political insecurity.
Patients attending the clinics live in villages from
which migration is minimal.

Region III (North-east). The clinic chosen was in
the town of Kuchinarai, Kalasin Province. This area is
hilly to mountainous and insecure, and there is a great
deal of migration to and from the Kampuchean
border area throughout the year, for economic
reasons.

Region IV(Southern). The clinic selected was in the
town of Sadao, Songkhla Province, near the Malay-
sian border. The area is relatively prosperous because
of the rubber plantations and tin mines in the region.
For this reason and because of the different religious
and cultural background of the local population,
which is largely Muslim, very little migration occurs
into or out of the area.

Region V (South Central). The Chanthaburi mal-
aria clinic is located in the centre of a rich agricul-
tural and gem-mining area of Thailand, bordering
Democratic Kampuchea. It is the area to which the
majority of Thai migratory workers go, and several
Kampuchean refugee camps are located nearby.

Treatment regimens

The following five regimens were evaluated:

(a) SP: sulfadoxine, 1.5 g, and pyrimethamine,
75 mg, in a single dose.a

(b) Quinine: quinine sulfate, 650 mg, every 8 hours
for 21 doses;b samples were tested for potency and
solubility.

(c) Quinine-SP: quinine as in (b), plus SP as in (a)
given together with the first dose of quinine.

(d) Quinine-tetracycline: quinine as in (b) plus a 7-
day course of tetracycline hydrochloride,b 500 mg
twice daily, once with the first daily dose of quinine
and once with the last.

(e) Amodiaquine: amodiaquine hydrochloride,c
total dose 1.6 g, 400 mg initially followed by 400 mg
approximately 6, 24, and 48 h later.

Patients presenting to the malaria clinics were
accepted for study if they were clinically well enough
for outpatient therapy, were more than 15 years of
age, were not pregnant, had an asexual P. falciparum
parasitaemia of more than 1000 but less than 100 000
per mm3, and had negative urine tests for sulfa and

a Fansidar, Hoffmann-La Roche, Basel, Switzerland.
b Government Pharmaceutical Organization, Pyathai, Bangkok,

Thailand.
c Camoquine, Parke-Davis (Thailand) Ltd., Samrong Nda,

Samutprakan, Thailand.
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4-aminoquinolines. Patients living far from the clinic
or otherwise unavailable for follow-up and those who
had acquired the infection outside the local area were
not included in the study.

Estimation of parasitaemia was based on a count of
parasites per 200 leukocytes on a thick smear. An
average leukocyte count of6000 per mm3 of blood was
assumed. Urine was tested for evidence of prior in-
gestion of 4-aminoquinolines using the method of Dill
& Glazko (9) and for sulfa using the lignin test (10).

Patients were randomly assigned to a particular
regimen on the basis of a blind choice of a colour-
coded slip of paper. After initiation of treatment on
day 0, patients were asked to return for follow-up
examinations on days 1, 2, 3, 7, 14, 21, and 28. At
these visits an interim history was taken and a blood
smear was examined for the presence of asexual para-
sites.

Medications were given to the patients with each
dose packaged in a plastic envelope stapled to a card.
Instructions were printed on the card in the Thai lan-
guage, giving the times the medication was to be
taken, appointments for follow-up, and stressing the
necessity for completion of the course of medication,
regardless of improvement in clinical symptoms or
mild signs of cinchonism (in the case of quinine-
containing regimens).

Patients on regimens (a), (b), (d), or (e) whose
parasitaemia was not cleared were retreated using
regimen (c); regimen (c) failures were retreated with
regimen (d).

Evaluation of treatment results
The results of treatment were categorized according

to the criteria devised by the World Health Organiz-
ation for in vivo chloroquine testing (11):

S- Elimination of parasitaemia within 7 days of
starting therapy; no recrudescence by day 28.
RI- Initial disappearance of parasitaemia, fol-

lowed by recrudescence within 28 days. A case having
a negative blood film on 2 consecutive days in the first
week, with a positive film on day 7 was also considered
an RI failure.

RII -Reduction but no disappearance of para-
sitaemia within 7 days.

RIII-No marked reduction of parasitaemia
within 7 days.

RESULTS

Of the 658 patients admitted to the study, 501 (76%)
were followed for the full 28-day period and 575
(87/o) were followed for at least 7 days. Initial para-
site densities in patients presenting to the five clinics

Table 1. Initial parasitaemia and follow-up rates among
malaria patients, Thailand, 1980-81

Mean Follow-up (%)
Region initial

parasitaemia 7 day 28 day

7902 94 82

11 7247 87 83
III 4864 99 90

IV 3194 81 67

V 5183 77 61

Total 5473 87 76

are shown in Table 1. Initial parasitaemias were sig-
nificantly higher than the mean in Mae Sot and
Phitsanuloke-Petchabun and significantly lower in
Sadao.

Results of treatment are summarized in Table 2.
The response to SP varied among the regions studied;
it was significantly more effective in providing radical
cure in Phitsanuloke-Petchabun and in Sadao, than
in the other areas (P < 0.001). All three quinine-
containing regimens were found to be highly effective
in all areas, and there was no significant difference
between them. SP and amodiaquine produced similar
cure rates and failure patterns.

DISCUSSION

The emergence of SP-resistant P. falciparum has
posed a serious problem for the treatment of malaria
in Thailand. Despite the fact that symptoms resolved
somewhat more slowly than with chloroquine or
quinine, the SP combination was, for many years, a
reliable single-dose schizontocide and was nearly ideal
for ambulatory cases of falciparum malaria in the
field. It is less effective against P. vivax (12), but
blood schizonts of this parasite remain sensitive to
4-aminoquinolines everywhere. The problem of true
SP resistance in south-east Asia probably originated
in the Thai-Kampuchean border region, which was
also the apparent source of chloroquine resistance in
the late 1950s and early 1960s. Selection of SP-
resistant strains may have been encouraged by the
chemosuppressive use of the combination on rubber
plantations in the Pailin area of Democratic Kam-
puchea in 1970-71 as well as by its ready availability
on the market in Thailand. In addition, internal
migration occurs on such a large scale in Thailand that
resistant strains are spread very quickly and efficiently
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Table 2. In vivo response of falciparum malaria to five treatment regimens, Thailand, 1980-81

Response to treatment Total Radical Day of RI recrudescence
Treatment no. cure MPCT(S)e
regimen Clinic S R R II R IlIl treated rate (%) (days) 7 14 21 28

Sulfadoxine- Mae Sot 8 5 2 4 19 42 3.1 1 1 2 1
pyrimethamine Petchabun 19 2 0 0 21 90 1.9 0 0 1 1

Kuchinarai 11 12 2 3 28 39 1.9 0 1 7 4

Sadao 14 3 0 0 17 82 2.3 1 1 0 1

Chanthaburi 7 11 1 3 22 32 2.4 1 5 3 2

Total 59 33 5 10 107 55 2.2 3 8 13 9

Quinine Mae Sot 16 3 0 0 19 84 3.1 0 1 2 0

Petchabun 20 2 0 0 22 91 2.2 0 1 1 0

Kuchinarai 25 1 0 0 26 96 2.1 0 0 1 0

Sadao 15 1 0 0 16 94 2.0 0 0 1 0

Chanthaburi 18 2 1 0 21 86 2.3 0 0 1 1

Total 94 9 1 0 104 90 2.3 0 2 6 1

Quinine- Mae Sot 14 1 0 0 15 93 2.4 0 1 0 0
SP Petchabun 16 2 0 0 18 89 1.8 0 0 1 1

Kuchinarai 25 0 0 0 25 100 1.6 0 0 0 0

Sadao 15 0 0 0 15 100 2.1 0 0 0 0

Chanthaburi 20 1 0 0 21 95 2.3 0 0 1 0

Total 90 4 0 0 94 96 2.0 0 1 2 1

Quinine- Mae Sot 17 1 0 0 18 94 2.6 0 1 0 0
tetracycline Petchabun 19 0 0 0 19 100 2.3 0 0 0 0

Kuchinarai 26 1 0 0 27 96 2.1 0 0 0 1

Sadao 10 2 0 0 12 83 1.9 1 0 1 0

Chanthaburi 18 1 0 0 19 95 2.7 0 0 0 1

Total 90 5 0 0 95 95 2.3 1 1 1 2

Amodiaquine Mae Sot 5 11 0 0 16 31 2.0 0 4 4 3

Petchabun 16 5 0 2 23 70 2.1 0 4 1 0
Kuchinarai 11 13 1 4 29 38 2.8 1 5 6 1

Sadao 2 8 2 1 13 15 1.5 0 3 4 1

Chanthaburi 9 10 0 1 20 45 2.2 0 5 5 0

Total 43 47 3 8 101 43 2.3 1 21 20 5

a Mean parasite clearance time (S responses only).

by labourers working temporarily at the border, SP in locally-acquired infections-a situation similar
where transmission occurs throughout the year, who to that seen in Chanthaburi, which is located at the
acquire a falciparum infection and then return to their border.
home village for treatment and convalescence. Areas Of the patients treated with SP and followed up in
supplying most of these migratory labourers (rep- the three "resistant" areas, 15 (221o) showed RII or
resented in this study by the Mae Sot and Kalasin RIII type failures, indicating that in such areas the
clinics) now show evidence of a 60%o failure rate for combination would not be effective even as presump-
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tive therapy, where the aim is to reduce parasitaemia
and relieve clinical symptoms while awaiting micro-
scopic diagnosis. When a delay of 7-14 days or even
longer may be expected in effecting radical therapy, as
is the case in active and some passive case detection
surveillance techniques, failure to clear parasitaemia
must be considered unacceptable. Similarly, amodia-
quine provided a very low radical cure rate (430Olo) and
a sufficiently high number of RII and RIII failures to
preclude recommending its use, even as presumptive
therapy. Indeed, the wisdom of using presumptive
treatment at all, in areas where drug resistance is a
problem and malaria eradication is not the immediate
programme objective, is questionable. Clinics provid-
ing microscopy and appropriate therapy on the spot
are much to be preferred, and constitute a major
thrust of the Thai programme.

Quinine alone was found to be a highly effective
radical treatment regimen, providing an overall cure
rate of 90%o. It should be remembered that these
patients were seen at peripheral health stations and
generally had a primary infection. It is evident that
hospitalized patients, with a longer history of illness,
prior drug ingestion, and higher parasitaemia, may
respond differently. However, even in mildly ill out-
patients, the disadvantages of quinine administration
are obvious. The expense of a course of treatment
(approximately US$ 4.00 in Thailand) is prohibitive
for many programmes. Side-effects are very common,
and symptoms of cinchonism occur in the majority of
patients, often causing the patient to discontinue the
medication as soon as the malaria symptoms abate.
Patient compliance in this study may be considered to
be ideal, since subjects were followed very closely and
encouraged to continue their medication as
instructed.

It should be noted that some of the RI failures may,
in fact, have been reinfections since patients often re-
turned to the area of transmission when their symp-
toms improved. However the relatively low rate of
recrudescence/reinfection in the quinine group (9%),
despite the short metabolic half-life of this drug and
difficulties with compliance, would seem to indicate
that the incidence of reinfection in the study groups
was quite low (less than 10%).
With such a surprisingly high cure rate for quinine

alone, it was impossible to evaluate any additional
effect contributed by SP or tetracycline in the regi-
mens incorporating these drugs. We feel, however,
that quinine-tetracycline is the most reliable regimen
currently available for the treatment of resistant
P. falciparum infections. Other studies recently com-
pleted have indicated that 3 days of quinine (9 doses)
accompanied by 10 days of tetracycline, at a dose of
1 g daily in four doses, cured 100% of patients in a
refugee camp on the Kampuchean border (6), and 3
days of quinine with 7 days of tetracycline in 2 daily

doses cured all of 30 patients treated at Kuchinarai
malaria clinic in northeastern Thailand (E. B. Dober-
styn et al., unpublished observations, 1982). In the
present study, the tetracycline was administered in
two daily doses rather than four in order to simplify
drug-taking by outpatients. We also used a l-g daily
dose rather than the 2 g often recommended. Much
further work is needed on the dosage and length of
course of this drug, as well as on alternative tetra-
cycline analogues such as doxycycline and mino-
cycline, which require less frequent administration.
The association of a short course of quinine with a

single dose of SP was shown in 1974 to be a highly
reliable regimen for falciparum infections in the
southeastern part of the country, producing up to
90% radical cures (13). This regimen has since become
the standard approach in the therapy of falciparum in-
fections in Thailand, but with the spread of SP-resist-
ant parasites, this regimen can no longer be recom-
mended, since a 3-day course of quinine is inadequate
to provide radical cure. A recent study of 30 patients in
northeastern Thailand has shown that 9 doses of
quinine in association with SP provides radical cure in
only 56% of patients (E. B. Doberstyn et al.,
unpublished observations, 1982).

It is suggested that the following regimens of com-
mercially available drugs are optimal for the current
situation in Thailand (doses given are for adults, and
should be reduced appropriately for children; tetra-
cycline should not be used in children aged less than 8
years or in pregnant women):

(a) In areas of sensitivity to SP: sulfadoxine 1.5 g,
pyrimethamine 75 mg in a single dose;

(b) In areas of resistance to SP: quinine sulfate,
10 mg/kg of body weight, every 8 hours for 7 days
(average adult dose 650 mg every 8 hours);

or quinine sulfate, 10 mg/kg of body weight, every
8 hours for 3-7 days in association with tetracycline
hydrochloride 1-2 g daily for 7-10 days.

In transmission areas, it is essential to give prima-
quine as a gametocytocide in association with all the
above regimens. Acceptable regimens include either a
single 45-mg dose of primaquine phosphate, or 15 mg
daily for 5 days.

Finally, this study has shown that it is possible to
evaluate the 28-day in vivo response to drug regimens
in outpatients quite reliably and relatively inexpen-
sively. Follow-up rates were extremely high. It is
planned to expand such testing to other sites in Thai-
land in order to monitor the spread of SP resistance
and the efficacy of alternative drug regimens. It is
recommended that the response to antimalarials be
evaluated continually using this technique in other
countries that are experiencing an advance of resist-
ance to 4-aminoquinolines, antifolate-sulfa com-
binations, or both.
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RESUME

EVALUATION DE CINQ SCHEMAS THERAPEUTIQUES POUR LE TRAITEMENT AMBULATOIRE
DU PALUDISME A FALCIPARUM EN THAILANDE, 1980-81

Un total de 501 malades ambulatoires, dans cinq zones
differentes de la Thallande, ont et traites par des antipalu-
diques du commerce, selon des schemas therapeutiques
divers, et suivis pendant 28 jours. Ces schemas thera-
peutiques, assignes au hasard, comprenaient: sulfadoxine-
pyrim6thamine, amodiaquine, quinine seule ou en
association avec la sulfadoxine-pyrimethamine ou la
t6tracycline. La reponse a la sulfadoxine-pyrimethamine a
e variable-cette association etait moins efficace dans les
zones oui les migrations vers la frontiere du Kampuchea

democratique etaient frequentes. L'amodiaquine n'etait
generalement pas curative. Une therapeutique de sept jours
par la quinine, soit seule, soit en association avec la
sulfadoxine-pyrimethamine ou la tetracycline etait haute-
ment efficace. Les auteurs recommandent que, dans les
zones odi la resistance a la chloroquine et a la sulfadoxine-
pyrimethamine est frequente, la quinine soit utilis&e, soit
seule pendant 7 jours, soit pendant 3 jours en association
avec I'administration de tetracycline pendant 7 jours.
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