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AMODIAQUINE, SULFADOXINE-PYRIMETHAMINE, AND COMBINATION
THERAPY FOR UNCOMPLICATED FALCIPARUM MALARIA: A RANDOMIZED
CONTROLLED TRIAL FROM BURKINA FASO
ISSAKA ZONGO, GRANT DORSEY, NOEL ROUAMBA, CHRISTIAN DOKOMAJILAR, MOISE LANKOANDE,
JEAN-BOSCO OUEDRAOGO, AND PHILIP J. ROSENTHAL*
Institut de Recherche en Science de la Santé, Bobo-Dioulasso, Burkina Faso; University of California, San Francisco, California

Abstract. Increasing resistance to chloroquine necessitates the evaluation of other antimalarial therapies in Africa.
We compared the efficacies of amodiaquine (AQ), sulfadoxine-pyrimethamine (SP), and AQ + SP for the treatment of
uncomplicated falciparum malaria in a randomized trial of patients 6 months of age or older in Bobo-Dioulasso, Burkina
Faso. Of the 944 patients enrolled, 829 (88%; 53% under 5 years of age) were assigned 28-day efficacy outcomes. For
all regimens, early treatment failures were uncommon (< 2%). Considering all treatment failures based on WHO
criteria, AQ + SP was most efficacious (failures in 4.2%), followed by SP (9.1%) and AQ (17.9%; P < 0.02 for all pairwise
comparisons). Considering only clinical failures, relative efficacies were similar (failures in 2.1% with AQ + SP, 6.5%
with SP, and 13.2% with AQ; P < 0.02 for all pairwise comparisons). The risk of recrudescence was lower with AQ +
SP (2.1%) compared with SP (6.1%, P ⳱ 0.02) and AQ (8.1%, P ⳱ 0.001). Risks of new infection were lower with AQ
+ SP (2.1%) and SP (2.4%) compared with AQ (9.1%, P < 0.001 for both comparisons). No serious adverse events were
seen. AQ + SP appears to offer a highly effective, inexpensive, and available therapy for the treatment of uncomplicated
malaria in Burkina Faso.
improve antimalarial treatment efficacy within significant
budgetary constraints. Therefore, in addition to consideration
of ACT regimens, it seems prudent to evaluate less expensive,
more readily available treatments. We therefore compared
the efficacies of amodiaquine (AQ), SP, and the combination
of these two drugs for the treatment of uncomplicated malaria
in Bobo-Dioulasso, Burkina Faso.

INTRODUCTION
Malaria is one of the most important health problems in
sub-Saharan Africa. The main strategy for malaria control in
Africa remains prompt and effective treatment of those who
present with symptomatic disease.1 This strategy is seriously
jeopardized by resistance of Plasmodium falciparum to standard antimalarial drugs, in particular chloroquine (CQ) and
sulfadoxine-pyrimethamine (SP).2 New treatment approaches
are clearly needed, but it is not clear which therapies are most
appropriate for different parts of Africa.
A new consensus has emerged, arguing that the best means
of confronting and halting the progression of antimalarial
drug resistance is to use combination treatment regimens.3
This strategy was validated in Thailand, where combining mefloquine with artesunate markedly improved treatment efficacy and may have helped to decrease malaria incidence.4
Based on success in Asia, the use of artemisinin-based combination therapy (ACT) to treat malaria in Africa is now
advocated as an urgent goal.5 However, artemisinins require
effective partner drugs for treatment success, and it is unclear
which partners are most appropriate for Africa. In addition,
artemisinins are much more expensive than older drugs,6 are
of uncertain safety in pregnant women,7 and at present are in
short supply.8 In this context, it is appropriate to consider
other regimens that might improve upon the efficacies of
monotherapies, help to delay the spread of drug resistance,
and offer less expensive and more readily available options
for the treatment of malaria.
In Burkina Faso, the standard therapy for malaria has remained CQ. Antimalarial drug resistance has come to West
Africa later than to most malarious parts of the world. However, it now appears that resistance to CQ in Burkina Faso is
unacceptably high,9 and a change to a more efficacious standard regimen is an urgent priority. As is the case with other
countries in Africa, Burkina Faso is faced with the need to

MATERIALS AND METHODS
Study design and site. The study took place in BoboDioulasso, a city of approximately 450,000 inhabitants, situated in the western region of Burkina Faso. The climate is
characterized by rainy (May–October) and dry (November–
April) seasons. Malaria is holoendemic in the region, with
transmission peaking during the rainy season. Study subjects
were recruited from three government health dispensaries in
Bobo-Dioulasso (Colsama, Sarfalao, and Ouezzin-ville).
These facilities are each staffed by two or three nurses and
include a short-term observation room, a delivery room, and
a pharmacy with essential generic drugs. The Center Hospitalier Universitaire Souro Sanon in Bobo-Dioulasso served as
the referral hospital for patients requiring inpatient care. The
study was approved by the institutional review boards of the
University of California, San Francisco, and Center Muraz,
Bobo-Dioulasso.
Patients. Patients who presented to one of the study dispensaries with symptoms suggestive of malaria (fever or history of recent fever) were referred to the dispensary laboratory for a screening with Giemsa-stained thick blood smear,
and those with a positive blood smear were assessed for entry
into the study. Blood was also collected for a thin smear,
hemoglobin assessment, and storage on filter paper for future
molecular studies. Consecutive patients were screened for the
following inclusion criteria: 1) age 6 months or older; 2) fever
(ⱖ 37.5°C axillary) or fever symptoms in the previous 24
hours, 3) absence of any history of serious side effects to study
medications, including allergy to sulfa drugs, 4) no evidence
of a concomitant febrile illness in addition to malaria, 5) provision of informed consent and ability to participate in 28-day
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follow-up, 6) no history of treatment with any antimalarial
other than CQ in the past 2 weeks, 7) no danger signs or
evidence of severe malaria,10 8) absence of repeated vomiting
of study medications on Day 0, 9) P. falciparum monoinfection, 10) parasite density ⱖ 2,000/L and ⱕ 200,000/L,
and 11) hemoglobin ⱖ 5.0 g/dL.
After an initial positive screening smear, thick and thin
blood smears (for parasite counts and speciation, respectively) were assessed at a central laboratory. Counts were
performed by two microscopists; discrepant readings were resolved by a third microscopist. Patients who satisfied the selection criteria and provided informed consent were enrolled
in the study. Patients who did not satisfy the selection criteria
and were excluded from study enrollment were referred to
the dispensary clinical staff for appropriate care.
Baseline evaluation, randomization, and treatment allocation. Upon enrollment, patients were assigned a study number and underwent history and physical examination. Patients
were then referred to the study nurse for treatment group
assignment. Patients were randomly assigned to one of the
three treatment groups: AQ (10 mg/kg on Days 0 and 1 and
5 mg/kg on Day 2), SP (25 mg/kg of sulfadoxine and 1.25
mg/kg pyrimethamine as a single dose on Day 0), or AQ + SP,
each dosed as in the monotherapy regimens. Patients in
monotherapy arms received placebos to match the alternate
therapy with respect to number of pills, but not color or taste.
Randomization was done according to a predetermined randomization list. Treatment allocation and administration of
medications were performed by a study nurse not involved in
the assessment of treatment outcomes; the other members of
the team were blinded to the treatment regimen.
Medications were administered according to weight-based
guidelines from the WHO for administration of fractions of
tablets. All doses of study medications were directly observed
in the clinic. After treatment, patients were observed for 30
minutes, and the dose was readministered if vomiting occurred. Those who persistently vomited the first dose of study
medications were excluded from the study and referred for
treatment with parenteral quinine. Patients received a 3-day
supply of acetaminophen (10 mg/kg) for use every 8 hours
until the resolution of fever. Those with hemoglobin less than
10 g/dL were treated according to Integrated Management of
Childhood Illness guidelines with ferrous sulfate and given
anthelmintic therapy if they were older than 1 year and had
not been treated in the previous 6 months.
Follow-up procedures and classification of treatment outcomes. Patients were asked to return to the clinic for followup on Days 1, 2, 3, 7, 14, 21, 28, and any unscheduled day that
they felt sick. Subjects who did not return for a scheduled
follow-up appointment were visited at home. Each visit consisted of completion of a standardized history form and physical examination. Blood was obtained by finger prick on Days
2, 3, 7, 14, 21, 28, and on any unscheduled visit for thick blood
smears and to save on filter paper. Hemoglobin was reevaluated on Day 28 or at the time of clinical treatment failure. All
thick smears were assessed for parasite density and presence
of gametocytes. A repeat thin smear for speciation was performed on any patient who presented with a clinical treatment failure after Day 3.
Patients were followed for 28 days and their treatment outcomes assessed according to WHO guidelines for areas of
intense malaria transmission as adequate clinical and parasi-
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tological response (ACPR), early treatment failure (ETF),
late clinical failure (LCF), and late parasitological failure
(LPF).10 Secondary outcomes included time to resolution of
fever, time to parasite clearance, change in hemoglobin level,
presence of gametocytes during follow-up, and the occurrence of adverse events. Patients who were classified as treatment failures (ETF, LCF, or LPF) were treated with quinine
(10 mg/kg orally three times a day for 7 days). Patients with
evidence of severe malaria or danger signs (convulsions, lethargy, unable to drink or breast feed, repeated vomiting, unable to stand/sit due to weakness)10 were referred for treatment with parenteral quinine. Patients were excluded during
follow-up for use of antimalarial drugs outside of the study,
development of concomitant febrile illnesses that interfered
with the assessment of study outcomes, occurrence of any
serious adverse event requiring a change in treatment, withdrawal of informed consent, and loss of follow-up (unable to
be located within 24 hours on Days 1–3 or within 48 hours on
Days 4–28).
At each follow-up visit study clinicians assessed patients for
adverse events and graded them according to scales developed by the WHO and the National Institutes of Health. An
adverse event was defined as any untoward medical occurrence, following International Conference on Harmonization
guidelines. A serious adverse event was defined as an experience that results in death, life-threatening experience, inpatient hospitalization, persistent or significant incapacity, or
medical or surgical intervention to prevent serious outcomes.
Laboratory procedures. Thick and thin blood smears were
stained with 2% Giemsa. Parasite densities were calculated
from thick blood smears by counting the number of asexual
parasites per 200 leukocytes (or per 500, if the count was < 10
parasites/200 leukocytes), assuming a leukocyte count of
8,000/L. A thick blood smear was considered negative when
the examination of 100 high-power fields did not reveal parasites. Gametocytes were recorded as present or absent. Thin
blood smears were evaluated to determine parasite species.
Hemoglobin was measured from finger prick blood samples
using a portable spectrophotometer, HemoCue (HemoCue,
Angelolm, Sweden).
Whenever blood was collected, samples were placed onto
filter paper in approximately 25 L aliquots per spot (4 spots
per sample). The samples were labeled, air-dried, and stored
in small, sealed sample bags at ambient temperature. Parasite
DNA was subsequently extracted from the filter paper using
chelex.11 To distinguish recrudescent and new infections, for
all patients failing therapy after Day 6, parasites collected at
baseline (Day 0) and at the time of failure were compared by
genotyping, as previously described.12 Briefly, we amplified
the block 3 region of the merozoite surface protein 2 gene by
nested PCR, and characterized this gene on the basis of sequence and size polymorphisms identified by restriction endonuclease digestion and gel electrophoresis. Genotyping
patterns on the day of failure were compared with those at
treatment initiation, using GelCompar II software (Applied
Maths, Austin, TX). We defined an outcome as recrudescence if treatment failure occurred prior to Day 7 or when at
the time of repeat therapy a sample contained only alleles that
were present on Day 0. We defined a new infection when at the
time of repeat therapy a sample contained any new alleles.
Statistical analysis. Sample size calculations were based on
the estimated efficacies of the study regimens. We tested the
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hypothesis that, compared with treatment with either AQ or
SP, treatment with AQ + SP would decrease the risk of any
treatment failure (unadjusted by genotyping) at 28 days from
12 to 5%. Calculations were made using an ␣ ⳱ 0.05 and a
statistical power of 80% based on a two-sided test. Allowance
was made for a 10% loss of follow-up. Based on these assumptions, the sample size for the treatment groups was 921
patients (307 per treatment arm).
Data were entered and verified using EpiInfo 6.04 (Centers
for Disease Control and Prevention, Atlanta, GA) and analyzed using SPSS version 12.0 (SPSS, Chicago, IL) and Stata
version 8.0 (Stata, College Station, TX). Data from all three
sites were combined, and efficacy data were evaluated using a
per-protocol analysis, including only patients with treatment
outcomes. Parasite densities were normalized using logarithmic transformation. Categorical variables were compared using 2 or Fisher’s exact test and continuous variables compared using an independent samples t test. Risks of clinical
and parasitological treatment failure after adjustment by
genotyping were estimated using Kaplan-Meier survival
analysis techniques. With survival analysis, data were censored for the competing risk (new infections censored when
estimating risks of recrudescence and vice versa). A P value
(two-tailed) of less than 0.05 was considered statistically significant.
RESULTS
Enrollment and baseline characteristics. Of 1,232 patients
referred for assessment, 284 were excluded during screening
and 4 after randomization (Figure 1). Of the 944 patients
enrolled, 829 (88%) were assigned efficacy outcomes and
were included in the per-protocol analysis. Exclusion after
enrollment occurred in 12.2% of patients, in 8.6% due to
withdrawal of informed consent, in 2.2% due to use of nonstudy antimalarial medications, and in 1.4% due to loss of
follow-up (Figure 1). The difference in the proportion that
was enrolled but did not complete the study was not significantly different between treatment groups (P ⳱ 0.82). The
baseline characteristics of those who completed the study are
summarized in Table 1. The ages, genders, mean temperatures upon presentation, proportions with prior chloroquine
use, and parasitological and hematological criteria were not
significantly different for the three treatment arms. About
half (53%) of subjects were under 5 years of age.
Primary treatment efficacy. For all treatments, ETFs were
uncommon (Table 2). Considering both clinical and parasitological outcomes without adjustment by genotyping, the risks
of failure for the three regimens were 17.9% for AQ, 9.1% for
SP, and 4.2% for AQ + SP (P < 0.02 for all pairwise comparisons; Tables 2 and 3). Considering only clinical failures,
relative efficacies were similar to those including all failures
(risks of clinical failure 13.2% for AQ, 6.5% for SP, and 2.1%
for AQ + SP; P < 0.02 for all pairwise comparisons; Table 2).
To discriminate recrudescences from new infections, infecting isolates were analyzed based on polymorphisms in the
merozoite surface protein 2 gene. Genotyping of 70 samples
from patients with LCF or LPF treatment outcomes identified
182 distinct alleles (87 FC27 family, 95 IC3D7 family; mean
complexity of infection 2.6). Using simple statistical techniques, the probability that two independent alleles were classified as the same was calculated to be 4.9%. Thus, the diver-

sity of msp-2 alleles in the study population was high, and the
probability of misclassifying a new infection as a recrudescence was low.
Stratifying recrudescences and new infections was informative. Considering only recrudescence, the risk of failure was
lower in the AQ + SP (2.1%) treatment group compared with
the SP (6.1%, P ⳱ 0.02) and AQ (8.1%, P ⳱ 0.001) groups
(Table 3). The risk of new infection was lower in the AQ + SP
(2.1%) and SP (2.4%) treatment groups compared with the
AQ group (9.1%; P < 0.001 for both comparisons; Table 3).
The benefit of SP over AQ was thus primarily due to the
prevention of new infections, but not recrudescences. Indeed,
it appeared that the chemoprophylactic effect was due solely
to SP, as AQ + SP offered no benefit over SP monotherapy
for the prevention of new infections. The combination
therapy offered benefit over AQ in terms of prevention of
new infection and over both monotherapies for prevention of
recrudescence.
Secondary outcomes and safety. The treatment regimens
varied in terms of secondary outcomes (Table 4). The proportion of patients with persistent parasitemia on Day 3 was
greatest for SP and lowest for AQ + SP. The combination
regimen also offered the most rapid resolution of fever, although differences between AQ and AQ + SP were minimal,
with both showing significantly more rapid fever resolution
on Days 1, 2, and 3 compared with SP. Gametocytes were
seen during follow-up most commonly in SP-treated patients.
Hemoglobin recovery was greatest with AQ + SP, although
differences between treatments did not reach statistical significance.
The proportions of patients with any adverse event were
similar across the three treatment groups, ranging from 37%
to 40% (Table 4). The most common adverse events were
cough (11%), corzya (7%), pruritis (7%), anorexia (7%),
vomiting (4%), abdominal pain (4%), and weakness (3%).
The incidence of individual adverse events was similar across
the three treatment groups, with the exception of pruritis,
which was more common in the treatment arms containing
AQ (9%) compared with the SP arm (3%, P ⳱ 0.006). No
serious adverse events were reported in any of the treatment
arms.

DISCUSSION
The antimalarial efficacy of CQ in Burkina Faso is no
longer acceptable, and, as is the case in nearly all of Africa,
new regimens need to be identified.9,13 ACTs are potential
options, but due to their high cost and limited availability, it
is important that other options are also considered. Among
other options are AQ and SP, the two most common replacements for CQ in Africa, which are both inexpensive and
readily available. In other parts of Africa resistance to both of
these drugs has been increasing,14–17 but the combination of
AQ + SP has shown surprisingly good efficacy, even in regions with fairly high levels of resistance to each of the
drugs.15,18–23 Resistance to both AQ and SP seems to be at a
lower level in Burkina Faso than in most of Africa, although
studies are limited.13,24–26 To explore options to replace CQ
for the treatment of uncomplicated malaria in Burkina Faso,
we performed a randomized controlled trial comparing the
efficacies of AQ, SP, and the combination of these drugs. Our
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FIGURE 1.
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Trial profile. SP ⳱ sulfadoxine-pyrimethamine. AQ ⳱ amodiaquine. AQ + SP ⳱ amodiaquine plus sulfadoxine-pyrimethamine.

study benefited from a large sample size, 28-day follow-up,
and the inclusion of genotyping in outcomes analyses. We
found that each drug had fairly good efficacy, and that AQ +
SP was highly efficacious.
Our most important result was that 28-day outcomes after
treatment with AQ + SP were excellent. Failures after AQ +
SP therapy were uncommon (4.2%), with very few clinical

failures (2.1%) over 4 weeks of follow-up. Additional analysis
highlighted the contributions of each component of the combination. Failures after treatment with SP monotherapy were
uncommon (9.1%), suggesting that resistance to SP is much
less prevalent in Burkina Faso than in some other parts of
Africa. Genotyping showed that SP treatment failures were
mostly due to recrudescent infections. Failures after treat-
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TABLE 1
Baseline charcteristics of patients with efficacy outcomes
Baseline characteristic

SP
(N ⳱ 264)

AQ
(N ⳱ 280)

AQ + SP
(N ⳱ 285)

Study site
Colsama
61
70
74
Sarfalao
111
115
122
Ouezzin-ville
92
95
89
Gender (% female)
48%
50%
49%
Median age in years
(range)
4.6 (0.5–52) 4.0 (0.5–40) 4.0 (0.5–44)
Age less than 5 years, no.
(%)
133 (50%)
159 (57%)
152 (53%)
CQ use in previous
2 weeks, no. (%)*
25 (10%)
20 (7%)
26 (10%)
Mean temperature (°C)
(SD)
38.3 (0.9)
38.4 (0.9)
38.5 (0.9)
Geometric mean parasite
density/L
20885
20134
21672
Mean hemoglobin (g/dL)
(SD)
10.0 (2.2)
10.0 (2.2)
9.9 (2.2)
Gametocytes present, no.
(%)
1 (0.4%)
3 (1.1%)
2 (0.7%)
SP, sulfadoxine-pyrimethamine; AQ, amiodiaquine; CQ, chloroquine.
* Only includes patients with available data.

ment with AQ were more common (17.9%), and these recurrent infections were about equally split between recrudescences and new infections. SP provided less rapid resolution
of fever, compared with AQ. Thus, consistent with the known
pharmacokinetics of these compounds,27–29 AQ was more
rapid acting, but SP, which has a prolonged half-life, offered
a late benefit, with some protection against new infections
extending for weeks after treatment. The more rapid action of
AQ is likely due both to its inherent biologic activity and its
antipyretic effects. The long-term prophylactic effect of SP is
likely due to its extended half-life. With the combination of
these two drugs, AQ + SP offered a highly efficacious
therapy.
A concern with AQ + SP is safety, as both components of
this combination have been seen to rarely cause serious toxicity. Chemoprophylaxis with AQ has been associated with
bone marrow and hepatic toxicity, with a death rate estimated
at 1 in 15,650.30 When used for chemoprophylaxis, SP has
caused serious skin toxicity, with an estimated fatality rate of
1 in 11,100.30 For both drugs, short-term treatment appears to
be safer than chronic chemoprophylactic dosing.31 Our study
included full evaluations after more than 500 treatments with

TABLE 3
Comparisons of treatment outcomes
Treatment group
comparisons

Risk of outcome in
comparison groups

Outcome

SP
(N ⳱ 264)

SP
(N ⳱ 280)

AQ + SP
(N ⳱ 285)

Early treatment failure
5 (1.9%)
2 (0.7%)
2 (0.7%)
Late clinical failure
12 (4.6%)
35 (12.5%)
4 (1.4%)
Recrudescence
7 (2.7%)
17 (6.1%)
2 (0.7%)
New infection
4 (1.5%)
14 (5.0%)
2 (0.7%)
No genotyping results
1 (0.4%)
4 (1.4%)
0
Late parasitological failure
7 (2.7%)
13 (4.6%)
6 (2.1%)
Recrudescence
4 (1.4%)
3 (1.1%)
2 (0.7%)
New infection
2 (0.8%)
10 (3.6%)
4 (1.4%)
No genotyping results
1 (0.4%)
0
0
Adequate clinical and
parasitological response 240 (90.9%) 230 (82.1%) 273 (95.8%)
SP, sulfadoxine-pyrimethamine; AQ, amiodiaquine.

95% CI

P value

Outcome ⳱ any treatment failure
AQ vs. SP
17.9% vs. 9.1%
8.8%
3.1–14.4%
SP vs. AQ + SP
9.1% vs. 4.2%
4.9%
0.7–9.1%
AQ vs. AQ + SP 17.9% vs. 4.2% 13.6%
8.6–18.7%
Outcome ⳱ recrudescence
AQ vs. SP
8.1% vs. 6.1%
2.0% −2.4–6.4%
SP vs. AQ + SP
6.1% vs. 2.1%
4.0%
0.7–7.4%
AQ vs. AQ + SP
8.1% vs. 2.1%
6.0%
2.4–9.7%
Outcome ⳱ new infection
AQ vs. SP
9.1% vs. 2.4%
6.7%
2.8–10.7%
SP vs. AQ + SP
2.4% vs. 2.1%
0.2% −2.2–2.8%
AQ vs. AQ + SP
9.1% vs. 2.1%
7.0%
3.1–10.8%

0.004
0.02
<0.0001
0.37
0.02
0.001
0.0008
0.85
0.0004

CI, confidence interval; AQ, amiodiaquine; SP, sulfadoxine-pyrimethamine.

each drug and 285 treatments with the combination. Adverse
events were common, but were consistent with the natural
history of malaria, except for an increased incidence of pruritis in AQ-treated individuals. No serious adverse events
were identified. These data and additional safety information
from elsewhere in Africa15,18,19 offer reassurance that serious
toxicity after treatment of malaria with AQ + SP will be uncommon. However, in this study we did not rigorously assess
the impacts of study regimens on hematological or biochemical parameters, and additional assessment of the safety of AQ
+ SP seems warranted.
The continued strong efficacy of SP and fairly good efficacy
of AQ in Burkina Faso might suggest that there is still a place
for these monotherapies in the standard treatment of uncomplicated malaria. However, experience from other areas suggests that the monotherapies will select for increasing levels
of resistance, and that combination therapy is now appropriate. Combining drugs that retain good efficacy should improve over the efficacy of either compound, as seen in our
study with AQ + SP, and it should hinder the selection of
drug-resistant parasites.3 Indeed, AQ + SP may be quite robust, as the pharmacokinetics of the three compounds included in this regimen are fairly well matched.27–29 More convincing than theoretical arguments are data from multiple

TABLE 4
Comparison of secondary treatment outcomes
Secondary outcomes

TABLE 2
Treatment outcomes at Day 28

Risk
difference

Proportion with parasitemia
on Day 3*†
Proportion with temperature
ⱖ 37.5°C
Day 0
Day 1*‡
Day 2*‡
Day 3*‡
Proportion with gametocytes
during follow-up*‡
Increase in hemoglobin
g/dL (SD)
Proportion of patients with
any adverse event

SP
(N ⳱ 264)

AQ
(N ⳱ 280)

SP + AQ
(N ⳱ 285)

10%

7%

2%

83%
30%
20%
6%

88%
14%
4%
3%

88%
13%
3%
2%

19%

8%

8%

0.99 (1.78)

0.84 (1.69)

1.08 (1.81)

38%

40%

37%

SP, sulfadoxine-pyrimethamine; AQ, amiodiaquine.
* SP vs. SP + AQ, P value < 0.05.
† AQ vs. SP + AQ, P value < 0.05.
‡ SP vs. AQ, P value < 0.05.
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countries in Africa, showing strong efficacy of AQ + SP even
in settings where resistance to the component drugs is much
greater than that in Burkina Faso.15,18–23
Many authorities now advocate ACT for the routine treatment of malaria throughout Africa, but our data suggest that
AQ + SP offers outstanding efficacy in Burkina Faso at a cost
much less than that of ACT regimens. What, then, is the
appropriate national malaria treatment regimen? If availability improves, and especially if costs decrease, ACT regimens
are still a promising option. Although data available to date
from Africa with CQ + artesunate9 and SP + artesunate32–35
are unsatisfying, it is expected that regimens with improved
artemisinin partner drugs, for example AQ + artesunate,23,26,36 lumefantrine + artemether,36 and piperaquine +
dihydroartemisinin will show improved efficacy in Africa, as
has been the case in Asia.37–41 Artemisinins also show excellent ability to limit gametocytes, potentially offering an added
malaria control benefit. However, ACT will only be effective
if it is implemented, and a worry is that, due to cost and
availability constraints, limited supplies of ACT will lead to
continued heavy use of monotherapies to treat malaria in
Burkina Faso. Rather, we suggest that rapid implementation
of an effective combination therapy is the best means of both
treating malaria and halting the progression of drug resistance. Our study has shown that AQ + SP offers outstanding
efficacy and suggests that this inexpensive regimen is worthy
of urgent consideration for the treatment of malaria in
Burkina Faso.
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