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Fosmidomycin-clindamycin therapy given every 12 h for 3 days was compared with a standard single oral
dose of sulfadoxine-pyrimethamine. The two treatments showed comparably good tolerabilities and had an
identical high degree of efficacy of 94% in a randomized trial carried out with 105 Gabonese children aged 3
to 14 years with uncomplicated malaria. These antimalarials merit further clinical exploration.

The World Health Organization has recommended the use
of antimalarial combination therapy and especially artemisi-
nin-based combinations to combat drug-resistant malaria in
Africa. The adequate implementation of this recommendation
still seems distant in many parts of Africa (22). Other efficient
options are needed for the treatment of Plasmodium falcipa-
rum malaria in Africa, and various successes have been
achieved in studies of antimalarial combinations (9).

Fosmidomycin is the first representative of a new class of
antimalarial drugs (8, 12, 15, 19). Clindamycin is another
promising drug with a short elimination half-life and a good
safety and tolerability profile for antimalarial therapy (6, 11).
The combination of fosmidomycin plus clindamycin (FC) is
promising as antimalarial treatment and has a novel and inde-
pendent mechanism of action (20). Pilot studies have shown
that this antimalarial combination is safe, well tolerated, and
efficacious against P. falciparum malaria (3, 4). Its short course
fulfills many criteria for a first-line antimalarial treatment op-
tion in countries where malaria is endemic (5).

Sulfadoxine-pyrimethamine (SP) is recommended as an an-
timalarial in Gabon, where it is widely used because of its
practical advantage of availability and ease of administration.
However, there have been reports of the decreasing efficacy of
SP in Gabon (1, 13, 14, 21).

We report here on a study that evaluated the efficacy, safety,
and tolerability of FC compared to those of a standard oral
dose of SP for the treatment of uncomplicated P. falciparum
malaria in a pediatric outpatient population.

The study was conducted from July 2005 to March 2006 in
Lambaréné, Gabon, a semiurban settlement with approxi-
mately 30,000 inhabitants. Malaria transmission is moderate
and perennial (18). Children aged 3 to 14 years presenting in

the outpatient department of the Medical Research Unit, Al-
bert Schweitzer Hospital, with asexual parasitemia and a tem-
perature of �37.5°C or a recent history of fever were eligible
for enrollment. The study was approved by the ethics commit-
tee of the International Foundation of the Albert Schweitzer
Hospital in Lambaréné.

A study physician examined all eligible children at enrollment
and recorded the blood pressure, pulse, and axillary temperature.
The laboratory data recorded were the densities of the asexual
and sexual forms of the malaria parasite (16); the levels of hemo-
globin and hematocrit; the white blood cell count; the thrombo-
cyte count; and the creatinine, total bilirubin, and alanine amino-
transferase levels. Filter-paper blots were taken at enrollment and
on the days of reappearance of parasitemia to distinguish rein-
fection from recrudescence by PCR by using the polymorphic
region of the merozoite surface antigens 1 and 2 for typing of the
parasite genotypes (10).

Treatment was allocated on the basis of a computer-generated
list, with randomization of the individuals in blocks of 10. The
code was concealed in sealed opaque numbered envelopes. The
doses of fosmidomycin and clindamycin (Allphamed PHARBIL,
Göttingen, Germany) used in the combination were 30 mg/kg of
body weight and 10 mg/kg, respectively, and FC was given every
12 h for 3 days. The doses of sulfadoxine and pyrimethamine
(coformulation; Brown and Burke Pharmaceutical Ltd., Hosur,
India) used were 25 mg/kg and 1.25 mg/kg, respectively, and SP
was given as a single dose. The drugs were administered with
water by a study clinician. A subject was withdrawn from the trial
if a redose was vomited, and these patients were subsequently
treated with oral artesunate-amodiaquine (Arsucam; Sanofi-Syn-
thelabo, France). Follow-up visits were scheduled for all study
subjects on days 7, 14, 21, and 28 after the commencement of
treatment with the trial medication (day 0).

Our original sample size of 160 children for a noninferiority
test (2) was not attained because the study drug (fosmidomy-
cin) expired after 105 patients were recruited and the trial was
terminated.

Efficacy was calculated in the per-protocol population of 98
children who completed the 3-day regimen of FC every 12 h or
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the single dose of SP and had a follow-up visit on day 28 (�1
week). Safety and tolerance were evaluated in the intention-
to-treat population of 105 children who took at least the first
dose of FC or the single dose of SP (Fig. 1).

The treatment groups were comparable in terms of their
clinical features (Table 1) and laboratory indices at the time of
enrollment. The proportion of subjects cured in the per-pro-
tocol population was 94% (46 of 49) for both groups (P �
0.20). In the intention-to-treat population, the proportions of
subjects cured were 90% (46 of 51) for the SP group and 85%
(46 of 54) for the FC group (P � 0.50). There were two early
treatment failures in the SP group. The subjects in the FC
groups had a shorter parasite elimination time and experi-
enced a faster recovery from fever. Although one child in the
FC group had a serious adverse event (convulsion) on day 1,
there were more adverse events in the SP group and all adverse
events resolved spontaneously (Table 2). The gametocyte car-
riage rate was similar in both groups (Table 3).

We found that FC administered to Gabonese children be-
tween 3 and 14 years of age with uncomplicated P. falciparum
malaria was well tolerated and achieved a high degree of effi-
cacy of 94% by day 28. A standard single dose of SP was also
well tolerated and achieved the same degree of efficacy as FC.
This level of efficacy was notably higher than that expected
from previous studies (1, 13, 14).

Although the artemisinin combinations are the recom-
mended standard antimalarial treatments in Africa, their avail-
ability and use are limited by cost in Gabon, as in other Africa
countries. Considering the previous reports of efficacy from
other studies of FC, it seems to be the only other antimalarial
combination that is similar to the artemisinin combinations in
that it has a short half-life and shows good efficacy rates com-
parable to those of the artemisinin combinations on day 28.
Furthermore, this short-course FC combination has been

FIG. 1. Study flow chart.

TABLE 1. Baseline characteristics of patients

Characteristic FC SP

No. of patients 54 51
No. (%) male 31 (57) 27 (53)
No. (%) female 23 (43) 24 (47)
Age (yr)a 8 (3) 8 (4)
Wt (kg)a 23 (8) 24 (10)
No. with parasitemia

at admissionb
14,400 (5,150–43,600) 14,800 (6,000–51,700)

Axillary temp (°C)a 37.7 (1.1) 37.4 (1.0)
Systolic blood

pressure (mm Hg)a
86 (10) 87 (11)

Diastolic blood
pressure (mm Hg)a

47 (11) 49 (11)

Pulse (no. of beats/
min)a

102 (14) 101 (12)

a Arithmetric mean (standard deviation).
b Median (quartiles).

TABLE 2. Adverse events reported during follow-up period

Adverse event
No. (%) of patients

P value
FCa SP

Headache 18 (33) 22 (43) 0.5
Chills 2 (4) 2 (4) 1.0
Myalgia 3 (6) 4 (8) 0.7
Nausea 2 (4) 4 (8) 0.4
Diarrhea 3 (6) 7 (14) 0.2
Abdominal pain 17 (32) 16 (32) 1.0
Anorexia 7 (14) 15 (29) 0.1
Vomiting 1 (2) 13 (26) 0.002
Dizziness 1 (2) 2 (4) 0.5
Coughing 7 (14) 13 (26) 0.2
Pruritus 2 (4) 0 (0) 0.2
Insomnia 1 (2) 2 (4) 0.5

Total 64 100 0.05

a One subject (1%) in the FC treatment group had a serious adverse event
(convulsion).
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shown to be devoid of concerns about safety in comparison to
the concerns that arise about other similarly effective antima-
larials (3, 4, 5).

A possible drawback lies in the necessity of repeated dosing
(every 12 h for 3 days), which can reduce the rate of treatment
compliance, and a possible rise in the number of gametocyte
carriers seen in previous studies. In view of the relatively small
sample size analyzed in this study, further clinical exploration
would have to address these limitations.

In conclusion, the FC combination is a promising new anti-
malarial, and our findings further consolidate efforts toward its
development as a potential antimalarial therapy suitable for
African children. The recommendation of SP therapy as sec-
ond-line antimalarial in Gabon merits reevaluation for inter-
mittent preventive treatment in infants or as a suitable anti-
malarial combination partner when artemisinin combination
therapies are unavailable (7, 17).
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TABLE 3. Day 28 cure rates

Treatment

Per-protocol population Intention-to-treat population

Parasite
clearance
time (h)b

Mean fever
clearance
time (h)b,c

No. (%) of
patients

with early
treatment

failures

Gametocyte carrier rate
(no. �%� of patients)

No. of
patients

No. of
patients
cured on
day 28a

Cure ratea No. of
patients

No. of
patients
cured on
day 28a

Cure ratea Admission Follow-up

FC 49 46 94 (83–98) 54 46 85 (73–92) 38 (26–34) 33 (26–41) 0 1 (2) 18 (33)
SP 49 46 94 (83–98) 51 46 90 (79–96) 41 (36–46) 38 (29–46) 2 (4) 2 (4) 18 (35)

P value 0.20 0.20 0.3d 0.4d 0.2d 0.5d 0.9d

a PCR-corrected cure rate; values in parentheses are 95% confidence intervals.
b Values are means (95% confidence intervals).
c Temperature �37.5°C.
d Student’s t test.
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