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Abstract
Background: This multicentre study was carried out in Cameroon, Ivory Coast and Senegal to evaluate the
non-inferiority of the new paediatric formulation of artesunate/amodiaquine (AS+AQ)(Camoquin-Plus PaediatricW)
in suspension form versus artemether/lumefantrine (AL)(CoartemW) in the management of African children with
uncomplicated falciparum malaria.
Methods: It was an open randomized trial including children aged between 7 months and 7 years. The endpoints
were Adequate Clinical and Parasitological Response (ACPR) at day 28, the clinical and biological tolerability.
Statistical analyses were done in Intention To Treat (ITT) and in Per protocol (PP).
Results: At the end of the study 481 patients were enrolled in the three countries (249 in the AS+AQ arm and 232
in the AL arm). ACRP in ITT after PCR correction did not show any statistical difference between the two groups
with 97.6% for AS+AQ versus 94.8% for AL. In the PP analysis, the corrected ACRP were respectively 98.7% and
96.9% for the two regimens. The clinical tolerance was good without significant difference. Anaemia was
significantly higher at D7 in the two groups compared to D0.
Conclusion: This study demonstrates the non-inferiority of AS+AQ versus AL, its efficacy and tolerance in the
management of uncomplicated Plasmodium falciparum malaria in African children.
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Background
In spite of all the efforts that have been made over decades, malaria remains a major public health problem in
sub-Saharan Africa. Children are still the main victims of
the disease with a very high mortality rate [1]. Since 2006,
the recommendation by WHO is to use artemisinin-based
combination therapy (ACT) in response to the rise in
resistance to the usual treatment (chloroquine, amodiaquine or sulphadoxine-pyrimethamine) of uncomplicated
Plasmodium falciparum malaria [2]. Artesunate associated
to amodiaquine (AS+AQ) is one of the formulations of
ACT recommended and widely used in Africa. A large
number of studies showed its efficacy [3]. Unfortunately,
most of the formulations of this combination were not
suitable for children. In response to this, pharmaceutical
firms developed paediatrics formulations more suited to
the treatment of children. Thus, Pfizer laboratories developed the combination of artesunate and amodiaquine in
suspension form (Camoquin Plus PaediatricW). Few randomized multicentre trials were done with this new formulation. The main focus of this study conducted in 2008 and
2009 in three sites in West Africa (Cameroon, Ivory Coast
and Senegal) was to determine the non-inferiority at day
28 of this new AS+AQ paediatric formulation versus artemether/lumefantrine (CoartemW) in the treatment of
uncomplicated P. falciparum malaria among children aged
between six months and seven years.
Methods
Study site

This study was conducted in three countries, Cameroon
in central Africa, Ivory Coast and Senegal in West Africa.
In Cameroon, the study was performed in the urban
health centre of Melen in Yaoundé, the capital city. In
Ivory Coast, it was done in El Rapha Health Centre of
Abidjan, the capital city, and in Senegal in the health
district of Kaolack located 200 km from Dakar, the
capital city.
Study population

Children above 6 months and under 7 years of age, who
came to the local health centre, with P. falciparum parasite density between 1,000 and 100,000/μl in a low transmission area (Senegal) and between 2,000 and 200,000/μl
in high transmission areas (Ivory Coast and Cameroon)
[4], with the presence of an axillary temperature higher
than 37.5°C, ability to swallow drugs per os, were
enrolled in the study. Patients presenting severe vomiting, signs of severe malaria [5] or severe malnutrition
(children whose weight-for-height was less than 70% of
the median NCHS/WHO reference value, with a symmetrical oedema involving the feet), patients with
allergy to study drugs or who had used any anti-malarial
drug within 28 days prior to enrolment were excluded.
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Each participant’s guardian gave fully informed written
consent prior to enrolment.
Study procedures

This was a multicentre open, comparative and randomized phase IV trial undertaken in two parallel groups
to test non-inferiority between two associations: AS+AQ
versus artemether/lumefantrine (AL) in children from
six months to seven years. After enrolment, children
were weighed and randomized into blocks of 10 to
receive one of the two drugs.
The formulations of the two associations were the following: AS+AQ in a box with 1 bottle containing AS in
powder dosed a 160mg/80ml to suspend and 1 bottle
containing AQ in syrup dosed at 50mg/5ml. Children
under two years received 10ml of AQ and 20ml of AS
per day and children up to two years received 15ml of
AQ plus 25 ml of AS per day, in a single administration.
AL was presented in fixed tablets containing 20mg of
artemether and 120 mg of lumefantrine. Tablets were
crushed and mixed with water before administration. No
food was given prior the AL administration. It was given
twice a day according to the patient’s bodyweight and
the manufacturer’s instructions. The two drug regimens
covered three days (day 0 to day 2). All the daily doses
were administered at the health post, under the direct
supervision of the investigators. In case of vomiting
within the 30 minutes following the administration,
study doses were administered again to the patient.
Patients who kept vomiting were withdrawn.
Study participants were examined in the study clinic 1,
2, 3, 7, 14, 21, and 28 days after enrolment or at any
time if they did not feel well. Quinine treatment was
given in case of treatment failure which includes : early
treatment failure (development of danger signs or severe
malaria on Day 1, Day 2 or Day 3, in the presence of
parasitaemia, or parasitaemia on Day 2 higher than Day
0 count irrespective of axillary temperature, or parasitaemia on Day 3 with axillary temperature ≥3 7.5°C, or
parasitaemia on Day 3 ≥ 25% of count on Day 0) and
late treatment failure (development of danger signs or
severe malaria after Day 3 in the presence of parasitaemia, without previously meeting any of the criteria of
early treatment failure or presence of parasitaemia and
axillary temperature ≥ 37.5°C on any day from Day 4 to
Day 28, without previously meeting any of the criteria of
early treatment failure) [4].
Biological follow up

Finger prick to obtain blood for thick and thin smears
were done at Day 1, 2, 3, 7, 14, 21 and Day 28 after
inclusion or at any time if the patients did not feel well.
Blood smears were stained with Giemsa and 200 leucocytes were counted. Assuming a total leukocytes count
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Patients screened
1035

Patients tested positive
481

Population in ITT analysis
at Day 28: 249

AS+AQ
Patients Included
249

AL
Patients Included
232

Exclusion
Withdrawal Consent: 1
Lost of follow up: 6
Adverse event*: 1

Exclusion
Lost of follow up: 4
Protocol violation: 2
Adverse event**: 1

Population in PP analysis
at Day 28 : 241

Population in ITT analysis
at Day 28 : 232

Population in PP analysis
at Day 28 : 225

*ASAT level higher than 3 times the normal for AS+AQ
**Severe anemia for AL

Figure 1 Trial profile.

of 8,000 per litre, parasite density was determined as the
number of asexual parasites × 8,000/200 [4]. The slide
readers were kept blinded to the treatment allocated.
Polymerase chain reaction (PCR)

Four drops of blood were collected on filter paper for
each patient at day 0 and at day of recurrent parasitaemia to distinguish recrudescence from new infection.
For this, parasite genotyping by nested PCR was
conducted to compare two polymorphic genetic markers from Plasmodium falciparum: Merozoite Surface
Protein (msp) genes 1 and 2. The primers and schedules
described by Faye et al [6] were used.
Tolerability and safety assessment

All adverse events were closely monitored during each
scheduled visit by interview with patient if possible or
guardian and clinical examination by a physician. All
signs noted were reported in the case report form.

Adverse events were defined as occurring new events or
worsening from baseline after administration of treatment. Haematology and biochemical tests were done at
the enrolment and at Day 7 to evaluate haemoglobin,
creatinine, aspartate amino transferase (ASAT), alanine
amino transferase (ALAT) and bilirubine parameters.
Biological abnormalities were noted.

Data statistical analysis

The number of patients to be included in this study was
determined using Epi info software version 6.04d [7], On
the basis of previous studies, the cure rate of AL was
estimated at 95% [8,9]. The maximal difference acceptable for the AS+AQ to be considered as clinically noninferior is 10% (absolute value in percentage) [10,11].
For a statistical power of 80% (β = 20%) a risk α = 5%
and using 95% confidence level sample size for each arm
was 207. In order to prevent premature stops, this number was increased to 10% given a total of 456 patients

Table 1 Demographics characteristics baseline of patients included
Parameters

AS-AQ

AL

p value

Age (median, range)

4 (1 – 7 years)

5 (1 – 7 years)

0.22

Sex ratio (M/F)

1.2

0.9

0.27

Weight mean (kg)

15.5 ± 6.4

16.5 ± 3.7

0.24

Axillary temperature mean (°C)

38.8 ± 0.8

38.7 ± 0.8

0.99

Parasite density Geometric mean (P/μl)

11952

13212

0.32

± standard deviation.
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Table 2 Biological parameters evolution between day 0 and day 7
Parameters

AS-AQ

AL

D0

D7

p

D0

D7

p

Mean Hb level (g/dl)

9,5 ± 2

9.3 ± 1.5

0.75

10 ± 2

9.6 ±16

0.63

Anemia

71,9

87,1

<10-3

66,4

78,9

0,002

8.4

4.4

0,05

7.3

6

0.25

30.1

10

<10-3

27.6

12.9

<10-3

(Hb < 11g/dl) (%)
Patient with abnormal
ALAT (<40 UI/L) (%)
Patient with abnormal
ASAT (<40 UI/L) (%)
Mean bilirubine level

11.2 ±8.5

7.3 ±3.6

0.58

11.8 ± 11.4

7.4 ±3.4

0.55

Mean Creatinin level

5.8 ±2.4

5.9 ±2.5

0.99

6 ±2.2

5.8 ± 2.3

0.85

(76 patients per arm in each country). Data were entered
using Epi info software version 6.04d. All analysis was
done with STATA IC 10 software.
An intention to treat (ITT) and per protocol (PP) analysis were done. ITT included all randomized participants who took at least one full dose and had one post
baseline efficacy assessment without major protocol violations as wrong dosage, wrong use of non-assigned drug
by mistake, co-infection with other malaria species.
Patients with major violations and patients lost during
the follow-up or withdrawn (due to an adverse event or
to the use of another drug with anti-malarial activity or
withdrawal consent) have been considered as failure.
The per protocol analysis included patients who received
the three doses and who had no major protocol violation
up to the day 28. Those lost to follow up, and the withdrawals of consent were excluded from the per protocol
analysis.
The primary endpoint was the Adequate Clinical and
Parasitological Response (ACPR) which is an absence of
TM

parasitaemia on Day 28 irrespective of axillary temperature
without previously meeting any of the criteria of Early
Treatment Failure or Late Clinical Failure [4]. The cumulative incidence of failure rate was calculated in each study
arm and compared using Kaplan-Meir method. The
secondary endpoints were the comparison of fever and
parasites clearances, gametocytes carriage after treatment
and tolerability of the two regimens.
Data were analysed by estimations of difference in
proportions corresponding to 95% confidence interval.
Comparison between groups was made using chi-square
test or Fisher exact test for qualitative outcome and
student test for quantitative outcome when applicable.
Otherwise, non-parametric tests (Man Withney, Kruskall
Wallis) were used. A p value (two-sided) less than 0.05
was considered statistically significant.
Ethical considerations

The protocol was reviewed and approved by the national
ethical committees of each country.

Table 3 Treatment outcome of AS+AQ versus AL at D28
Artesunate/Amodiaquine

Artemether/Lumefantrine

p value

Early treatment failure

00

00

–

Crude parasitological failure at day 28

05/249 (2%)

10/232 (4.3%)

0.14

PCR adjusted failure rate at day 28

04/249 (1.6%)

09/232 (3.8%)

0.12

PCR adjusted ACPR at day 28

242/249 (97.6%)

218/232 (94.8%)

0.11

00

00

–

Overall treatment outcome
ITT analysis

Difference, % [95%CI] 2.7 [-0.6 - 6.2%]
PP analysis
Early treatment failure
Crude parasitological failure at day 28

05/246 (2%)

10/227 (4.4%)

0.14

PCR adjusted failure rate at day 28

04/246 (1.6%)

09/227 (3.9%)

0.12

PCR adjusted ACPR at day 28

242/246 (98.7%)

218/227 (96.9%)

0.16

Difference, % [95%CI] 1.8 [-0.76 - 4.4]
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Table 4 Treatment outcome stratified by country
Treatment outcome stratified by country
Senegal (160 patients)

Artesunate/Amodiaquine

Artemether/Lumefantrine

80

80

p value

ITT analysis
Early treatment failure

–

00

00

Crude Parasitological failure at day 28

01/88 (1.1%)

01/72 (1.4%)

1

PCR adjusted failure rate at day 28

01/88 (1.1%)

01/72 (1.4%)

1

PCR adjusted ACPR at day 28

85/88 (96.6%)

67/72 (93.1%)

0.55

–

% difference

0.3 [-3.3;3.9]

PP analysis
Early treatment failure

00

00

Crude Parasitological failure at day 28

01/86 (1.2%)

01/68 (1.5%)

1

PCR adjusted failure rate at day 28

01/86 (1.2%)

01/68 (1.5%)

1

PCR adjusted ACPR at day 28

85/86 (98.8%)

67/68 (98.5%)

0.87

% difference
Ivory Coast (160 patients)

0.3 [-3.3;3.9]
80

80

ITT analysis
Early treatment failure
Crude Parasitological failure at day 28

00

00

–

02/80 (2.5%)

04/80 (2.5%)

0.68

PCR adjusted failure rate at day 28

01/80 (1.3%)

02/80 (2.5%)

1

PCR adjusted ACPR at day 28

79/80 (98.8%)

77/80 (96.3%)

0.36

% difference

2.5 [-0.9;5.9]

PP analysis
Early treatment failure

00

00

Crude Parasitological failure at day 28

02/79 (2.5%)

04/79 (5.1%)

PCR adjusted failure rate at day 28

01/79 (1.2%)

02/79 (2.5%)

1

PCR adjusted ACPR at day 28

79/79 (100%)

77/79 (97.5%)

0.16

% difference
Cameroun (161 patients)

0.68

2.5 [0.9;5.6]
81

80

00

00

ITT analysis
Early treatment failure
Crude Parasitological failure at day 28

02/81 (2.5%)

04/80 (5%)

0.66

PCR adjusted failure rate at day 28

02/81 (2.5%)

04/80 (5%)

0.66

PCR adjusted ACPR at day 28

79/81 (97.5%)

76/80 (95%)

0.40

% difference, 95%CI

2.5% [-3.3;8.4]

PP analysis
Early treatment failure
Crude Parasitological failure at day 28

00

00

–

02/81 (2.5%)

04/80 (5%)

0.66

PCR adjusted failure rate at day 28

02/81 (2.5%)

04/80 (5%)

0.66

PCR adjusted ACPR at day 28

79/81 (97.5%)

76/80 (95%)

0.40

% difference

Results
Trial profile

In 1,035 patients screened, 481 were included: 249 in AS
+AQ arm and 232 in AL arm (Figure 1). Fifteen patients
were excluded: 10 lost during the follow up, one following withdrawal of consent, two for protocol violation
and two patients for high ALAT and ASAT. At the end

2.5% [-3.3;8.4]

of the study, 481 patients were included in the ITT analysis and 466 patients in PP analysis.
Demographics characteristics baseline

The two populations were similar regarding age mean (age
mean, weight mean and sex ratio). Any difference was
noted regarding fever and parasitaemia mean (Table 1).
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Fever and parasite clearance

Figure 2 Kaplan-Meir survival estimates of PCR adjusted ACPR
by treatment arm – ITT analysis.

A rapid decrease of fever was noted during the followup in the two groups. At day 0, all patients were feverish.
At day 1, 39% in Al group and 34.7% in AS+AQ group
presented a fever. At day 2, the percentage of patients
with fever decrease to 4.8% and 2.8% respectively in Al
and AS+AQ groups. At day 3, the fever clearance was
total in all the patients. Parasite clearance was faster in
the two groups. At day 2, only 4.8% in AL group and 2%
in AS+AQ presented an asexual parasite stage carriage.
At day 3, the parasite clearance was total. Regarding the
gametocyte carriage, at the inclusion, 13% and 31%, respectively in AS+AQ and AL arms, presented gametocytes. The evolution showed a total clearance starting
from day 1 in AL group, while in AS-AQ group, a persistence of gametocytes until day 3 was noted (Figure 3).

Patient’s biological characteristics at inclusion

Clinical and biological tolerance

Any significant difference was noted between the two
groups regarding the hemoglobin, creatinine and liver
enzymes means (Table 2).

In the two groups, the clinical tolerance was good
(Table 4). Thirty-three patients (13.2%) in AS+AQ group
and fourteen patients in AL group presented at least one
adverse event between day 1 and day 28. Two patients
presented a severe adverse event requiring their exclusion of the study: one in AS+AQ group with an increase
of ASAT with a rate higher than three times the normal
at day 7 and one in AL group presenting a severe
anaemia, with a rate of haemoglobin less than 5g/dl at
day 7. The evolution at day 28 was favourable for these
two patients.
In the two groups, a significant increase of patients
with anaemia (Hb < 11g/dl) [12] between day 0 and day
7 was observed. This was more important in the AS
+AQ group (Table 2). Regarding the hepatic function, an
improvement was noted in the two groups with a significant difference for ASAT. Any significant statistical variation was found for bilirubin and creatinine levels.

Therapeutic efficacy

The ACRP at D28 after PCR correction in ITT analysis
was 97.6% for AS+AQ versus 94.8% for AL (difference
0.027 95% CI [-0.006; 0.062]) (p= 0.11). In PP analysis, it
was 98.7% in AS+AQ arm versus 96.9% in AL arm
(difference 0.18 95% CI [-0.007; 0.044] (p= 0.16). Thus,
the non-inferiority of AS+AQ was shown both in
intention-to-treat and per-protocol analysis. Regarding
treatment failure, after PCR correction, 1.6% (4 patients)
in AS+AQ group and 3.9% (9 patients) in AL group
were considered as recrudescent (Table 3). Any difference was obtained in the therapeutic efficacy analysis
done per country (Table 4). The Kaplan Meier analysis
didn’t show any significant difference between the two
group in terms of incidence of failure rate (log rank test:
p= 0.12) (Figure 2).

Figure 3 Patients carrying gametocytes from day 0 to day 28 in
the two groups.

Discussion
This multicentre study allowed an evaluation of the efficacy and tolerance of AS+AQ versus AL in three countries, (Cameroon, Ivory Coast and Senegal) in the
treatment of uncomplicated Plasmodium falciparum
malaria among children between six months and 7 years
of age. The results obtained show that the AS+AQ association proved to be very effective with a ACPR rate
adjusted by 97.2% in ITT and 98.3% in PP. Various studies
conducted with artesunate/amodiaquine free combination,
showed comparable efficacies with a non-inferiority to AL
[13] and other formulations of ACT (artesunate/sulphadoxine-pyrimethamine, dihydroartemisinine/piperaquine,
artesunate/chlorproguanil-Dapsone) [14-18]. This new
paediatric formulation administered once a day, besides
reducing the number of doses (usually twice a day) confirms the efficacy of this association [19]. Similarly, this
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paediatric formulation complies with dosages recommended by WHO, which allow an efficacy optimization
[20]. However, it should be pointed out that this good
efficacy is highly correlated with a supervised dose administration. In fact, several studies demonstrated a lower
efficacy level in case of a non-supervised administration
[21-23]. This drop in compliance when the association is
used in daily practice (non-supervised dose) may in the
long-term result in reduction of efficacy and could lead to
the selection of resistant strains [21].
Fever clearance was fast in both treatment groups,
confirming the previous data [8]. A rapid disappearance
of asexual parasites in the blood has been observed in
both treatment groups with a total body clearance from
day 3. PCR demonstrated a lower recrudescence level in
the AS+AQ group without any significant difference
(p= 0.12). However, gametocyte carriage was longer in
the AS+AQ group with a complete disappearance from
D7. A rapid efficacy of this association on gametocyte
carriage has been demonstrated [24], allowing a reduction in the P. falciparum transmission.
The clinical tolerance was good with minor adverse
events such as asthenia and vomiting in both treatment
groups. Administering a single daily dose of this new
formulation seems to be well-tolerated and confirms the
previous results [19]. Regarding biological aspects, a significant increase in the number of patients presenting an
anaemia has been observed in both groups. This confirms the results obtained by Sowunmi et al showing an
increase in anaemia, especially after treatment with the
AS+AQ association [25]. However, the same results
obtained with the AL association seem to suggest another cause different from the amodiaquine effect. Two
serious biological adverse events have been observed;
one in each group at day 7 with a good evolution at day
28. The liver function has been improved significantly in
treatment groups.

Conclusion
This study shows that the new formulation in a suspension form of the artesunate/amodiaquine association is
as effective as artemether/lumefantrine in the treatment
of uncomplicated P. falciparum malaria in the African
child. The single daily dose may help improve compliance when used in daily practice with non-supervised
administration.
Competing interests
The investigations were financially supported by Pfizer Pharmaceutical
Laboratories, West Africa, who also supplied the anti-malarials drugs used for
this study.
Authors’ contribution
BF wrote the paper; BF, JLN, RCT, KS supervised field work and data
collection in Senegal, analysed data of Senegal and analysed from the three
countries, reviewed and approved the manuscript; TK, TN collected and

Page 7 of 8

analysed data in Cameroon, reviewed and approved the manuscript; EIHM,
CPK, CA A collected and analysed data in Ivory Coast, reviewed and
approved the manuscript; OG coordinated the study in the three countries,
reviewed and approved the manuscript; OF coordinated the study in
Senegal, reviewed and approved the manuscript; AS coordinated the study
in Cameroon (data collection and analysis) reviewed and approved the
manuscript; MK coordinated (data collection and analysis) the study in Ivory
Coast, reviewed and approved the manuscript. All authors read and
approved the final manuscript.
Acknowledgements
We are grateful to all those patients who agreed to participate in the study
and the medical staff in the health structures involved for facilitating the
study on their site.
Author details
1
Service de Parasitologie-Mycologie, Faculté de Médecine, Université Cheikh
Anta Diop, Dakar Fann, Dakar BP 5005, Sénégal. 2Faculté de Médecine et
Sciences Pharmaceutiques, Université de Douala, BP: 2701, Douala,
Cameroun. 3Laboratoire de Parasitologie-Mycologie, UFR des Sciences
Pharmaceutiques et BiologiquesUniversité de Cocody CeDReS, CHU de
Treichville, Abidjan 01 B.P.V 34, Côte d'Ivoire. 4Faculté de Médecine et
Sciences Biomédicales, Université de Yaoundé 1, BP 3266, Yaoundé,
Cameroun. 5Centre de Santé El RAPHA, 13 B.P 3199, Abidjan, Côte d'Ivoire.
6
Centre Hospitalier Universitaire de Yaoundé, BP 3266, Yaoundé, Cameroun.
Received: 7 August 2012 Accepted: 23 December 2012
Published: 27 December 2012
References
1. World Health Organization: World Malaria Report. Geneva: WHO/HTM/MAL/
2005.1102; 2005.
2. World Health Organization: Les combinaisons thérapeutiques antipaludiques:
Rapport d'une consultation technique de l'OMS. Geneva: WHO/CDS/RBM/
2001.35; 2001.
3. Zwang J, Olliaro P, Barennes H, Bonnet M, Brasseur P, Bukirwa H, Cohuet S,
D'Alessandro U, Djimdé A, Karema C, Guthmann JP, Hamour S, Ndiaye JL,
Mårtensson A, Rwagacondo C, Sagara I, Same-Ekobo A, Sirima SB, Van den
Broek I, Yeka A, Taylor WR, Dorsey G, Randrianarivelojosia M: Efficacy of
artesunate-amodiaquine for treating uncomplicated falciparum malaria
in sub-Saharan Africa: a multi-centre analysis. Malar J 2009, 8:203.
4. World Health Organization: Assessment and monitoring of antimalarial drug
efficacy for the treatment of uncomplicated falciparum malaria. Geneva:
WHO/HTM/RBM/2003.50; 2003.
5. World Health Organization: Severe falciparum malaria. Geneva: WHO/HTM/
RBM/2003.50; 2003.
6. Faye B, Ndiaye JL, Tine RC, Sylla K, Gueye A, Lo A, Gaye O: A randomized
trial of artesunate mefloquine versus artemether lumefantrine for the
treatment of uncomplicated Plasmodium falciparum malaria in
Senegalese children. Am J Trop Med Hyg 2010, 82:140–144.
7. Kafatos G, Verlander NQ, Gelb D, Arnold E, Charlett A: A comparison of
public domain software for outbreak investigations: Epi Info and
EpiData. Eurosurveillance 2007, 12:11.
8. Van den Broek I, Kitz C, Al Attas S, Libama F, Balasegaram M, Guthmann JP:
Efficacy of three artemisinin combination therapies for the treatment of
uncomplicated Plasmodium falciparum malaria in the Republic of
Congo. Malar J 2006, 5:113.
9. Faye B, Ndiaye JL, Ndiaye D, Dieng Y, Faye O, Gaye O: Efficacy and
tolerability of four antimalarial combinations in the treatment of
uncomplicated Plasmodium falciparum malaria in Senegal. Malar J
2007, 6:80.
10. Snapinn SM: Noninferiority trials. Curr Control Trials Cardiovasc Med
2000, 1:19–21.
11. D'Agostino RB, Massaro JM, Sullivan LM: Non-inferiority trials: design
concepts and issues - the encounters of academic consultants in
statistics. Stat Med 2003, 22:169–186.
12. Balarajan Y, Ramakrishnan U, Ozaltin E, Shankar AH, Subramanian SV:
Anaemia in low-income and middle-income countries. Lancet 2011,
378:2123–2135.
13. Adjei GO, Kurtzhals JA, Rodrigues OP, Alifrangis M, Hoegberg LCKitcher ED,
Badoe EV, Lamptey R, Goka BQ: Amodiaquine-artesunate vs artemether-

Faye et al. Malaria Journal 2012, 11:433
http://www.malariajournal.com/content/11/1/433

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

lumefantrine for uncomplicated malaria in Ghanaian children: a
randomized efficacy and safety trial with one year follow-up. Malar J
2008, 7:127.
Thanh NX, Trung TN, Phong NC, Thien NX, Dai B, Shanks GD, Chavchich M,
Edstein MD: Open label randomized comparison of dihydroartemisininpiperaquine and artesunate-amodiaquine for the treatment of
uncomplicated Plasmodium falciparum malaria in central Vietnam. Trop
Med Int Health 2009, 14:504–511.
Owusu-Agyei S, Asante KP, Owusu R, Adjuik M, Amenga-Etego S, Dosoo DK,
Gyapong J, Greenwood B, Chandramohan D: An open label, randomised
trial of artesunate plus amodiaquine, artesunate+chlorproguanildapsone and artemether-lumefantrine for the treatment of
uncomplicated malaria. PLoS One 2008, 3:e2530.
Tall A, Rabarijaona LP, Robert V, Bedja SA, Ariey F, Randrianarivelojosia M:
Efficacy of artesunate plus amodiaquine, artesunate plus sulfadoxinepyrimethamine, and chloroquine plus sulfadoxine-pyrimethamine in
patients with uncomplicated Plasmodium falciparum in the Comoros
Union. Acta Trop 2007, 102:76–81.
Swarthout TD, Van den Broek IV, Kayembe G, Montgomery J, Pota H, Roper
C: Artesunate + amodiaquine and artesunate + sulphadoxinepyrimethamine for treatment of uncomplicated malaria in Democratic
Republic of Congo: a clinical trial with determination of sulphadoxine
and pyrimethamine-resistant haplotypes. Trop Med Int Health 2006,
11:1503–1511.
Ibrahium AM, Kheir MM, Osman ME, Khalil IF, Alifrangis M, Elmardi KA, Malik
EM, Adam I: Efficacies of artesunate plus either sulfadoxinepyrimethamine or amodiaquine, for the treatment of uncomplicated,
Plasmodium falciparum malaria in eastern Sudan. Ann Trop Med Parasitol
2007, 101:15–21.
Ndiaye JL, Faye B, Diouf AM, Kuété T, Cisse M, Seck PA, Brasseur P, SameEkobo A, Lameyre V, Gaye O: Randomized, comparative study of the
efficacy and safety of artesunate plus amodiaquine, administered as a
single daily intake versus two daily intakes in the treatment of
uncomplicated falciparum malaria. Malar J 2008, 7:16.
Taylor WR, Terlouw DJ, Olliaro PL, White NJ, Brasseur P, Kuile FO: Use of
weight-for-age-data to optimize tablet strength and dosing regimens for
a new fixed-dose artesunate-amodiaquine combination for treating
falciparum malaria. Bull World Health Organ 2006, 84:956–964.
Faucher JF, Aubouy A, Adeothy A, Cottrell G, Doritchamou J, Gourmel B,
Houzé P, Kossou H, Amedome H, Massougbodji A, Cot M, Deloron P:
Comparison of sulfadoxine-pyrimethamine, unsupervised artemetherlumefantrine, and unsupervised artesunate-amodiaquine fixed-dose
formulation for uncomplicated Plasmodium falciparum malaria in Benin:
a randomized effectiveness non inferiority trial. J Infect Dis 2009,
200:57–65.
Oduro AR, Anyorigiya T, Anto F, Amenga-Etego L, Ansah NA, Atobrah P,
Ansah P, Koram K, Hodgson A: A randomized, comparative study of
supervised and unsupervised artesunate-amodiaquine, for the treatment
of uncomplicated malaria in Ghana. Ann Trop Med Parasitol 2008,
102:565–576.
Oyakhirome S, Pötschke M, Schwarz NG, Dörnemann J, Laengin M, Salazar
CO, Lell B, Kun JF, Kremsner PG, Grobusch MP: Artesunate–amodiaquine
combination therapy for falciparum malaria in young Gabonese
children. Malar J 2007, 6:29.
Sowunmi A, Balogun T, Gbotosho GO, Happi CT, Adedeji AA, Fehintola FA:
Activities of amodiaquine, artesunate, and artesunate-amodiaquine
against asexual- and sexual-stage parasites in falciparum malaria in
children. Antimicrob Agents Chemother 2007, 51:1694–1699.
Sowunmi A, Balogun ST, Gbotosho GO, Happi CT: Effects of amodiaquine,
artesunate, and artesunate-amodiaquine on Plasmodium falciparum
malaria-associated anaemia in children. Acta Trop 2009, 109:55–60.

Page 8 of 8

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission

doi:10.1186/1475-2875-11-433
Cite this article as: Faye et al.: Multicentre study evaluating the noninferiority of the new paediatric formulation of artesunate/amodiaquine
versus artemether/lumefantrine for the management of uncomplicated
Plasmodium falciparum malaria in children in Cameroon, Ivory Coast
and Senegal. Malaria Journal 2012 11:433.

• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

