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Abstract

Background Malaria is still an important cause of mortality
and morbidity in children and adults in tropical countries.
Multidrug resistance againts chloroquine and sulphadox-
ine-pyrimethamine had brought to an introduction of
artemisinin-based combination.

Objective To assess the alternative treatment of uncompli-
cated falciparum malaria in children using artesunate and
sulphadoxine-pyrimethamine combination comparing to
artesunate and amodiaquine combination.

Methods This is a single-blind randomized trial. Sixty-
seven children aged six months to 13 years, were recruited.
Thirty-three children were treated with artesunate 4 mg/
kgbw/day for three days with an additional sulphadoxine-
pyrimethamine (pyrimethamine 1-1.5 mg/kgbw) single
dose on the first day, while 34 children were treated with
artesunate and amodiaquine base 10 mg/kgbw/day for the
first two days, then 5 mg/kgbw/day on the third day. Body
temperature and parasite count were recorded everyday
for at least seven days. The outcomes were fever clearance
time, parasite clearance time, cure rate and side effects. Sta-
tistical analysis was performed using the student t-test.
Results The statistical analysis showed that there were
no difference between these two groups either in fever
clearance time (P>0.05), or in parasite clearance time
(P>0.05). The cure rate was 100% in both groups. Vomit-
ing was found in one patient treated with artesunate and
amodiaquine combination.

240 ¢ Paediatr Indones, Vol. 48, No. 4, July 2008

Conclusion The combination of artesunate and sulpha-
doxine-pyrimethamine and combination of artesunate
and amodiaquine were found to be equally effective in the

treatment of uncomplicated falciparum malaria in children
[Paediatr Indones 2008;48:240-5].
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alaria is an important cause of mortality
and morbidity in children and adults
in tropical countries.! An estimated of
300-500 million individuals are infected
with malaria every year, where 23 million of them
lived in highly endemic area in Africa. Infection due
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to malaria causes an estimation of one to 2.7 million
morbidity worldwide each year, mainly in tropical
developing countries.?3 In Indonesia, 15 million
malaria cases were reported with annual death of
38,000. It is estimated that 35% of the Indonesia
population live in a high risk area to be infected with
malaria.?

Most malaria-associated deaths are due to
Plasmodium falciparum; children under the age of
five and non-immune travelers are especially vul-
nerable to severe infection.? Falciparum malaria is
an acute or chronic infection caused by Plasmodium
falciparum, characterized by recurrent fever, anemia
and hepatosplenomegaly.*> The diagnosis of malaria is
established by clinical manifestations and identifica-
tion of parasites on peripheral blood patients.t-8

Malaria infection rate had been increasing in re-
cent years and its treatment has been hampered by the
increasingly resistance of the parasites to antimalarial
drugs. Chloroquine and sulphadoxine-pyrimethamine
resistance in falciparum malaria is well advanced, many
patients treated with these will not benefits from the
treatment and sometimes even die.? According to Pedo-
man Penatalaksanaan Kasus Malaria di Indonesia in year of
20006, the first line treatment of uncomplicated falcipar-
um malaria is artesunate and amodiaquine combination
plus primaquine.? In Indonesia, the first report of chlo-
roquine resistance in falciparum malaria was from East
Kalimantan in 1974. Until 1977, chloroquine resistance
was only in East Kalimantan and Irian Jaya. Since that,
many provinces in Indonesia reported chloroquine re-
sistance.!? The first report sulphadoxine-pyrimethamine
resistance in falciparum malaria was from Irian Jaya. Study
in Manado (January 1983 — December 1985) found
resistance II (R II) to sulphadoxine-pyrimethamine
(Fansidar®) in five patients (13.5%) from 37 patients.!!
Rampengan et al'? from their study, found resistance II
(R II) to quinine sulphate (8.6%).

Started from all the facts mentioned, an alterna-
tive antimalarial drugs to treat and prevent resistance
to Plasmodium falciparum is needed. Plasmodium
falciparum resistance had reported from almost all
antimalarial, except artemisinin and its derivates.!
Recently WHO formulated a policy that elevates
combination antimalarial therapy to preferred first
therapy for all malaria infections in areas where
Plasmodium falciparum is the predominant infecting
species of malaria.!®

This study assessed the alternative treatment for
uncomplicated falciparum malaria in children using
artesunate and sulphadoxine-pyrimethamine combi-
nation compared with artesunate and amodiaquine
combination.

Methods

This study was a single-blind randomized trial.
Subjects were uncomplicated falciparum malaria
patients admitted to Prof. R. D. Kandou General
Hospital, Manado since November 2006 until March
2007. The study was approved by Ethics Committee of
Prof. R.D. Kandou General Hospital, Manado.

The inclusion criteria were uncomplicated falci-
parum malaria patients aged six months to 13 years old
with history of fever (=7.5°C) in more than 48 hours,
P, falciparum monoinfection on thick blood film, no his-
tory of allergic reaction to the study drug, no history of
treatment with artesunate, amodiaquine, sulphadoxine-
pyrimethamine or other antibiotics act as antimalarial
within the past 14 days and whose parents or guardian
had given a written informed consent. We excluded
severely sick patients with (not able to drink, severe
vomiting more than twice within previous 24 hours,
repeated generalized convulsion, lethargy or uncon-
scious state), severe malnutrition, and any evidence
of chronic disease or other acute infection.

Drop out was defined as termination from the
study due to any reason such as repeated vomiting,
unable to consume drug orally, hypersensitivity reac-
tion, worsening of the condition, evidence of mixed
infection on follow-up, or patient moved to other area.
Patients who failed to respond the given treatment
were treated with quinine with the dose of 10 mg/
kgbw, three times daily.

Uncomplicated falciparum malaria was defined
as patient with falciparum malaria without complica-
tion and do not fit the criteria of severe malaria from
WHO.? Parasite count was measured as the number
of parasites per 200 leukocytes on a thick blood film,
assuming a total leukocytes count of 8000/ul. Only
asexual parasites were measured (schizon, trophozoid
or ring forms), while gametocytes were not measured.
Fever clearance time was defined as the time taken
for axillary’s temperature to fell below 37.5°C and
remained for at least 72 hours. Parasite clearance
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time was defined as the time taken for clearance of
asexual parasites from peripheral blood film detectable
by microscope and remained cleared during follow-up
period. Resistance was defined as absence of asexual
parasitaemia on day 7, reappearing on day 8-14 (early
R 1), or on day 15-28 (late R I); reduction in asexual
parasitaemia below 25% of day O count on day 2, with
asexual parasitaemia on day 7 (R II); parasites density
on day 2 = 25% of day O count (R III).

On admission, a standardized medical history
was taken and clinical examination performed. The
children were weighed, axillary temperatures taken,
and capillary blood specimen was taken by venipunc-
ture for malaria films, hemoglobin, leukocyte, hema-
tocrit, platelet, and liver function test (ALT, AST).
Enrolled patients were randomly assigned to either
receive artesunate and sulphadoxine-pyrimethamine
combination (group I) or artesunate and amodiaquine
combination (group II). Doses were given according to
body weight; artesunate 4 mg/kgbw/day for 3 days and
sulphadoxine-pyrimethamine (pyrimethamine 1-1,5
mg/kgbw) single dose on the first day for group I and
artesunate 4 mg/kgbw/day for 3 days and amodiaquine
base 10 mg/kgbw/day for the first 2 days, then 5 mg/
kgbw/day on the third day for group II. All doses were
directly observed and repeated if vomiting occurred
within 30 minutes. After treatment on day 0, children
were assessed clinically and parasitologically on day
1 to 7. Body temperatures were measured on 00.00,

t-test.

during study period. Seventy-one falciparum malaria
patients were enrolled and randomly allocated into
two groups, but 4 patients dropped out.

Thirty-three children were treated with artesu-
nate and sulphadoxine-pyrimethamine combination
and 34 children were treated with artesunate and
amodiaquine. Tables 1, 2, and 3 show that the demo-
graphic, clinical, and laboratory data of the 2 groups
were comparable.

Cure rate on the two groups was 100%. On
day seven, there was no parasites found in these two
groups. No serious side effects during seven days
observation in the two groups. Only one child had
repeated vomiting after consuming artesunate and
amodiaquine combination.

Table 1. Patients distribution according characteristics of subjects
and groups

Characteristics Group Group
Artesunate & Artesunate &
SP Amodiaquine
Gender
Boy 23 21
Girl 10 13
Age (year), mean (SD) 7.743.7 6.243.3
Body weight, (kg) 22.3+8.4 18.148.5

mean (SD)

Table 2. Patients distribution based on clinic manifestations and
physical examination

06.00, 12.00 and 18.00 each day. Parasite count was Characteristics Group Group
measured in the mornin gon day Oto7. Artesunate & SP  Artesunate & Amodiaquine
Data were analyzed using SPSS version 15. Fever 100% 100%
Statistical lysi ‘ d usi h d Shivering 54.5% 38.2%
tatistical analysis was performed using the student Headache 18.2% 5.9%
Anorexia 45.5% 32.4%
Myalgia 6.1% 5.9%
Nausea 45.5% 38.2%
Stomache 27.3% 17.6%
Results Diarrhea 6.1% 5.9%
Cough/cold 27.3% 29.4%
) ) ) ) ) Hepatomegaly 69.7 61.8%
Eighty-three falciparum malaria patients were admitted Splenomegaly 45.5% 32.4%
in Prof. R. D. Kandou General Hospital, Manado Body temperature 38.3°C 38.2°C
on admission
Table 3. Laboratory findings on admission
Characteristics Group Group
Artesunate & SP Artesunate & Amodiaquine
Hb (g/dl,mean (SD) 11.1+1.6 10.32+4

Leuco (mm3), mean (SD)
Platelet (mm3), mean (SD)
Parasit count (mm3), mean (SD)

5,463.6+1,837.6
118,363.6+56,153.7
6,381.8+17,614.4

5,232.4+1,875.9
138,558.8483,714.2
11,207.1+24,537.8
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Discussion

The characteristics of both groups in this study were in
general similar. In general the clinical manifestations
and laboratory findings were similar to that previously
published.!3-21

After treatment, in artesunate and sulphadox-
ine-pyrimethamine combination group had fever
clearance time shorter than in artesunate and amo-
diaquine combination group. Although this study
had a difference on fever clearance time, but there
was no statistically difference between the two groups
(P>0.05). This finding shows that both artesunate
and sulphadoxine-pyrimethamine combination and
artesunate and amodiaquine combination had rapid
elimination of fever in falciparum malaria patients.
Van den Broek et al?! found rapid elimination of fever
(< 37.5°C) at day one and day two was 86% and
97% in the artesunate and amodiaquine combina-
tion group and 83% and 93% in the artesunate and
sulphadoxine-pyrimethamine combination group,
and on day three all but one (in artesunate and sul-
phadoxine-pyrimethamine combination group) were
free from fever. Tambajong?? in her study found that
the fever had decreased rapidly in artemisinin group
(artemeter). Dorsey et al** found significant decrease
of fever in malaria patients which used artesunate
and sulphadoxine-pyrimethamine combination and
artesunate and amodiaquine combination than using
sulphadoxine-pyrimethamine alone. Koram et al 2
on their study in Ghana, found that artesunate and
lumefantrin combination (Coartem) and artesu-
nate and amodiaquine combination had rapid fever
elimination than those using chloroquine alone or
sulphadoxine-pyrimethamine alone.

Although there was difference in parasite clear-
ance time in this study, but there was no statistically
difference between this two groups (P>0.05). This
result shows that therapy for the uncomplicated
falciparum malaria patients used artesunate and
sulphadoxine-pyrimethamine combination and arte-
sunate and amodiaquine combination were equally
efficacious on parasite clearance time. Tambajong??
found parasite clearance time were more rapid in
artemisinin-based combination therapy than without
using that combination. Van den Broek et al ¢! in Su-
dan, who also used the same combination in his study,
found rapid parasite clearance time. However, artesu-

nate and sulphadoxine-pyrimethamine combination
appeared slightly more efficacious than artesunate
and amodiaquine combination. Koram et al?? found
that artesunate and lumefantrin combination (Coar-
tem) and artesunate and amodiaquine combination
had rapid parasite clearance time than using single
antimalarial (chloroquine alone or sulphadoxine-
pyrimethamine alone).

Cure rates on day seven in both artesunate
and sulphadoxine-pyrimethamine combination
and artesunate and amodiaquine combination were
equal (100%). Parasite sensitivity, clinical and para-
sitology responses were classified based on WHO.2
From this classification, this study concluded that
these two artemisinin-based combination therapies
were equally efficacious in therapy uncomplicated
falciparum malaria in children. Guthmann et al?®
found that the very low proportion of failures in
both artesunate and sulphadoxine-pyrimethamine
combination and artesunate and amodiaquine com-
bination than amodiaquine alone or sulphadoxine-
pyrimethamine alone.

Side effects during seven days observation in the
two groups occurred in one child, in artesunate and
amodiaquine combination group. She had vomited
15 minutes after consuming these drugs and then the
drugs were given again but then she vomited again.
Those drugs were changed to other antimalarial
(quinine sulphate) via nasogastric tube. This side
effect maybe caused by amodiaquine which is in the
combination of the drugs. Amodiaquine was an anti-
malarial 4-aminoquinolines group which its structure
and activity is equal to chloroquine. This drug had
equal side effect to chloroquine including nausea and
vomiting.2"28 Dorsey et al** on their study in Uganda
on 183 children with uncomplicated falciparum ma-
laria which treated with sulphadoxine-pyimrthamine
alone, combination with artesunate or amodiaquine,
found no patients had severe side effect and less than
1% vomited. The serum concentration of amodi-
aquine, artesunate or sulphadoxine-pyrimethamine
was not measured in this study from the start, this
was the limitation of this study.

We conclude that artesunate and sulphadoxine-
pyrimethamine combination and artesunate and
amodiaquine combination was found equally effective
in treatment of uncomplicated falciparum malaria in

children.

Paediatr Indones, Vol. 48, No. 4, July 2008 * 243



Jose Meky Mandei et al: Artesunate and sulphadoxine-pyrimethamine vs artesunate and amodiaquine in falciparum malaria

Acknowledgments

The authors would like to thanks to Director and Ethics

Committee of Prof. R.D. Kandou General Hospital, all patients

and the parents of patients.

10.

11.

12.

References

World Health Organization. Guidelines for treatment of
malaria, 2006.

Departemen Kesehatan Republik Indonesia, Direktorat
Jenderal Pemberantasan Penyakit Menular dan Penyehatan
Lingkungan. Pedoman penatalaksanaan kasus malaria di
Indonesia, Jakarta, 2006.

Filler S, Causer LM, Newman RD, Barber AM, Roberts JM,.
MacArthur J, et al. Malaria surveillance-United States, 2001.
MMWR Surveill Summ 2003;52:1.

Rampengan TH. Malaria pada anak. In: Harijanto PN, edi-
tor. Malaria epidemiologi, patogenesis, manifestasi klinis dan
penanganan. Jakarta: EGC; 2000. p. 249-77.

Krause PJ. Malaria (Plasmodium). In : Behrman RE, Klegman
RM, Jenson HB, editors. Nelson Textbook of Pediatrics. 17th
ed. Philadelphia: WB Saunders Co; 2004. p. 1139-43.
Kundu R, Ganguly N, Ghosh TK, Choudhury B, Shah R.
Diagnosis and treatment malaria in child. Indian Pediatric
2005;42:1101-14.

Stauffer W, Fischer PR. Diagnosis and treatment of malaria
in children. Clin Infect Dis 2003;37:1340-8.

Leder K, Weller PE. Epidemiology, pathogenesis, clinical
features, and diagnosis of malaria. Available from url: http://
www.uptodate.com.

Attaran A, Barnes KI, Curtis C, d’Alessandro U,Fanello
CI,Galinski MR, et al. WHO, the global fund, and medical
malpractice in malaria treatment. Lancet 2004;363;237-
40.

Sungkar S. Pribadi W. Resistensi Plasmodium falsiparum
terhadap obat-obat malaria. Maj Ked Indones. 1992;42:155-
61.

Rampengan ], Rampengan TH. Malaria tropika pada anak
yang resisten II terhadap fansidar. Maj Ked Indones 1988;38
Suppl 2:77-80.

Rampengan ], Mulyanto A, Kaunang ED, Rampengan TH.
Malaria tropika pada anak yang resisten II terhadap kina
sulfat. Maj Farmakologi dan Terapi Indonesia 2000;13:4-7.

. Von Seidlein L, Bojang K, Jones P A randomized controlled

trial of artemether benflumetol, a new antimalarial and py-

rimetamine sulphadoxine in the treatment of uncomplicated

244 o Paediatr Indones, Vol. 48, No. 4, July 2008

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

falciparum malaria in Africa children. Am ] Trop Med Hyg
1998;58:638-44.

Von Seidlein L, Milligan B, Pinder M, Bojang K, Anyalebechi
C, Gosling R, et al. Efficacy of artesunate plus pyrimethamine-
sulphadoxine for uncomplicated malaria in Gambian
children: double-blind, community-randomised, placebo
controlled trial. Lancet 2000;355:352-57.

Silitonga K, Rampengan TH. Comparative efficacy of combi-
nation fansidar-sulphat quinine and fansidar-HCl tetracycline
in falciparum malaria in children above 7 years old. Pediatr
Indones 1991;31:111-6.

Sowunmi A, Falade AG, Adedeji AA, Ayede Al, VN
Ndikum, CO Suwunmi, et al. Comparative Plasmodium
falciparum kinetics during treatment with amodiaquine and
chloroquine in children. Clin Drug Invest 2001;21 Suppl
5:371-81.

Mogi G, Rampengan TH. The efficacy of sulphate quinine
compared to fansidar in treating falciparum malaria in children
6 months - 7 years old. Pediatr Indones 1991;31:104-10.
Maroushek SR, Aguilar E. Asymptomatic malaria in Liberian
Children. Pediatr Res 2002;51:193.

Chongsuphajaisiddhi T. Malaria in paediatric practice. In:
Wernsdorfer WH, McGregor I. editors. Malaria principles
and practice of malariology. New York: Churchill Livingstone;
1988. p. 889-901.

Van den Broek IV, Maung UA, Peters A, Liem L, Kamal
M, Rahman M, et al. Efficacy of chloroquine +sulfadoxine-
pyrimetamine, mefloquine + artesunate and artemether +
lumefantrine combination therapies to treat Plasmodium
falciparum malaria in the Chittagong Hill Tracts, Bangladesh.
Trans R Soc Trop Med Hyg 2005;99:727-35.

Van den Broek I, Amsalu R, Balasegaram M, Hepple |, Alemu
E, Hussein EB, et al. Efficacy of two artemisinin combination
therapies for uncomplicated falciparum malaria in children
under 5 years, Malakal, Upper Nile Sudan. Malaria Journal
2005;4:14.

Koram KA, Abuaku B, Duah N, Quashie N. Comparative
efficacy of antimalarialdrugs including ACTs in the treatment
of uncomplicated malaria among children under 5 years in
Ghana. Acta Tropica 2005;95:194-203.

Tambajong E Perbandingan efikasi kombinasi klorokuin
dan sulfadoksin-pirimetamin dengan artemeter dan sulfa-
doksin-pirimetamin pada pengobatan malaria tropika tanpa
komplikasi pada anak. (Thesis). Manado: Universitas Sam
Ratulangi; 2002.

Dorsey G, Njama D, Kamya MR, Cattamanchi A, Kyabayinze
D, Gasasira A, et al. Sulfadoxine/pyrimethamine alone or

with amodiaquine or artesunate for treatment of uncom-



Jose Meky Mandei et al: Artesunate and sulphadoxine-pyrimethamine vs artesunate and amodiaquine in falciparum malaria

25.

26.

plicated malaria: a longitudinal randomised trial. Lancet
2002;360:2031-38.

World Health Organization. Assesment of therapic efficacy
of antimalarial drugs for uncomplicated falciparum malaria.
2001.

Guthmann JB, Ampuero J, Fortes F, van Overmeir C, Gabou-
laud V, Tobback S, et al. Antimalarial efficacy of chloroquine,
amodiquine, sulphadoxine-pyrimetamine, and the combina-
tions of amodiaquine + artesunate and sulfadoxine-pyrimet-

amine + artesunate in Huambo and Bie provinces, central

Angola. Trans R Soc Trop Med Hyg 2005;99:485-92.

27. Tjitra E. Obat anti-malaria. In: Harijanto PN editor. Malaria:

28.

epidemiologi, patogenesis, manifestasi klinik dan penan-
ganan. Cetakan I. Jakarta: Penerbit Buku Kedokteran EGC;
2000. p. 194-216.

Shapiro TA, Goldberg DE. Chemotherapy of protozoal
infections: malaria. In: Brunton LL, Lazo ]S, Parker KL edi-
tors. Goodman and Gilman’s the pharmacological basis of
therapeutics. United States of America McGraw-Hill Co;
2006. p. 1021-47.

Paediatr Indones, Vol. 48, No. 4, July 2008 * 245





