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Daily chlorproguanil is an effective alternative to daily proguanil in the
prevention of Plasmodium falciparum malaria in Kenya
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Abstract

To test the efficacy of chlorproguanil prophylaxis, 156 malaria-free schoolchildren in the coastal region of
Kenya were allocated at random to receive either 7-5 mg chlorproguanil daily, 50 mg chlorproguanil weekly,
100 mg proguanil daily, or 100 mg calcium lactate weekly (placebo). The children were followed up daily for
169 d, by which time Plasmodium falciparum parasitaemia had occurred in 92% of the placebo group, 31% of
the daily proguanil group, 38% of the daily chlorproguanil group and 55% of the weekly chlorproguanil
group. There was significant reduction (P<<0-001) in the risk of parasitaemia in all the groups receiving
chemoprophylaxis. Daily chlorproguanil and daily proguanil were equally effective, and significantly more
effective than weekly high dose chlorproguanil. No significant toxicity was reported or observed. Thus daily
chlorproguanil 20 mg/60 kg is a cheap and effective alternative to proguanil for chemoprophylaxis.

Introduction

Daily proguanil, a biguanide antimalarial, has re-
mained an effective, non-toxic chemoprophylactic agent
against chloroquine-resistant falciparum malaria (CRPF)
(NEVILL et al., 1988; MANN & PHILLIPS-HOWARD,
1989). However, weekly chlorproguanil, a chlorinated
analogue of proguanil, gave poor protection against Plas-
modium falciparum (see COOSEMANS et al., 1987; WAT-
KINS et al., 1987a), despite the greater activity in vitro of
its metabolite chlorcycloguanil against P. falciparum
compared to that of cycloguanil (WATKINS er al.,
1987a). This failure may have been due to an inappropri-
ate dosage interval since the half-life of chlorproguanil is
less than 10 h (WATKINS et al., 1987b), or to reduced
sensitivity of the parasite to chlorcycloguanil.

We therefore investigated these possibilities in child-
ren by comparing chlorproguanil in a weekly dose of 50
mg (2 mg/kg) and a daily dose of 7-5 mg (0-3 mg/kg),
which amounted to approximately the same total weekly
dose and is equivalent to the previously recommended
weekly dose of 20 mg for an adult weighing about 60 kg.

Methods
Trial procedure

One hundred and fifty-six schoolchildren attending
Konjora primary school, 60 km north of Mombasa on
the coast of Kenya, were recruited by class with in-
formed parental consent in June 1986. The children were
examined (by J.D.L.) and thick and thin blood films
made from a finger prick. All children were given chloro-
quine, 25 mg/kg, plus pyrimethamine/sulfadoxine, 25
mg/kg, to clear any malaria parasites before sequential al-
location at random to one of the following 4 regimens. A:
7-5 mg chlorproguanil hydrochloride daily (syrup; 7-5
mg of Lapudrine® per 5 mL prepared immediately be-
fore use; B: 50 mg chlorproguanil hydrochloride once
weekly (Lapudrine® tablets); C: 100 mg proguanil hy-
drochloride daily (Paludrine® tablets); D: 100 mg cal-
cium lactate (placebo) weekly (tablets).

Administration was started on day 14 when all child-
ren had confirmed negative blood films for asexual forms
of P. falciparum. A daily school visit ensured compliance
and the follow-up of missing children. Any child that re-
ported sick was also examined, investigated by means of
a blood film and managed accordingly, if necessary at the
district hospital. In addition, all children were screened
for malaria parasites every 14 d throughout the study.
Any child with a blood film showing asexual forms of P.
falciparum was treated with a single dose of pyrimeth-
amine/sulfadoxine, removed from the study and fol-
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lowed-up to confirm clinical recovery and parasite clear-
ance.

All thick and thin blood films were stained with 4%
Giemsa’s stain for 30 min and examined with the aid of
an oil immersion objective. Asexual parasites were
counted per 300 white blood cells and a slide was re-
ported as negative after examination of the complete
film; the microscopist was unaware of the origin of the
slides.

Statistics

The first subject was randomly assigned to his/her
preventive protocol and the remainder sequentially. Log
rank significance levels were applied to life tables con-
structed for risk of parasitaemia on the 170th day of the
study, after removal of all subjects who had suffered a
‘terminal event’ (PETO et al., 1977). Recruitment charac-
teristics were assessed between the groups with Student’s
t test.

Ethical issues

The study was approved by the scientific and ethical
committees of KEMRI. Children were recruited with in-
formed parental consent and were monitored daily by
trained staff because of (i) the lack of data on cumulative
effects of daily chlorproguanil and (ii) the higher than
normal weekly dose.

Results and Analysis

The numbers of children recruited to the groups A, B,
C and D were 40, 40, 39 and 37 respectively. Their mean
weights and ages were within the ranges 24-3-24-9 kg
and 8-6-9-1 years, and 70-82% were parasitaemic at re-
cruitment. There was no significant difference between
the groups with respect to mean weight, age, or the num-
ber parasitaemic at the outset (°>>0-1). The 118 children
(76%) parasitaemic at recruitment were successfully
cleared of malaria parasites by the combination of chloro-
quine and pyrimethamine/sulfadoxine and remained
parasite-free to day 28.

The cumulative frequency of malaria episodes by
group during the study is illustrated in the Figure; the
‘natural’ infection rate in the placebo group was at least
3-7 episodes of parasitaemia per year. All 83 of these P.
Salciparum episodes were treated successfully with pyri-
methamine/sulfadoxine alone.

The probability of parasitaemia by day 170 was 0-359
for daily proguanil, 0-412 for daily chlorproguanil, 0-592
for weekly chlorproguanil, and 0-932 for weekly placebo.
Paired group life tables were analysed on day 170. There
was significantly less risk of parasitaemia in all the bi-
guanide groups compared to the placebo group
(x2=16-4, 55 degrees of freedom (d.f.); 28-5, 48 d.f.; and
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Figure. Cumulative episodes of P. falciparum parasitaemia in each of the

4 study groups of schoolchildren in Kenya. A: 7-5 mg chlorproguanil

daily; B: 50 mg chlorproguanil weekly; C: 100 mg proguanil daily; D:

100 mg calcium lactate weekly.

37-3, 45 d.f., respectively; P<0-001), and in the daily
proguanil group compared to the weekly chlorproguanil
group (x2=5-15, 33 d.f.; P<0-05). However, there was
no difference in risk between weekly chlorproguanil and
daily chlorproguanil (y?=2-24, 36 d.f.; P>0-1), nor be-
tween daily chlorproguanil and daily proguanil
(x2=0-51, 26 d.f.; P>0-3). No adverse reaction was ob-
served or reported.

Discussion

This study confirmed that daily proguanil and chlor-
proguanil gave adequate protection in this area of high
infection pressure with P. falciparum resistant to 4-ami-
noquinolines (NEVILL et al., 1990). Weekly administra-
tion of chlorproguanil gave inadequate protection even at
increased dosage. The failure of the higher weekly
regimen of chlorproguanil and the success of the daily
regimen support the hypothesis that the drug’s half-life is
too short for weekly administration and that decreased
parasite sensitivity was not responsible for the poor effi-
cacy; this is further supported by sensitivity tests i vitro,
which show little change in actual sensitivity of the para-
site to biguanide over the last decade (WATKINS ef al.,
1987b; MBERU et al., 1993).

Daily chlorproguanil is not only an effective alternative
to proguanil but may be a better choice in areas with P.
falciparum resistant to pyrimethamine and proguanil, fir-
stly due to the greater sensitivity in vitro of P. falciparum
to chlorcycloguanil than to cycloguanil, the metabolite of
proguanil (WATKINS et al., 1987b), and secondly because
this daily dosage gives trough concentrations of chlorcy-
cloguanil which are approximately S0 times the 50% in-
hibitory dose of chlorcycloguanil to pyrimethamine resis-
tant P. falciparum, compared to S times the
corresponding value for cycloguanil derived from daily
proguanil (RITSCHEL, 1986; BYGBJERG et al., 1987;
WATKINS et al., 1987c). However, there are no data on
the cumulative effects of daily chlorproguanil and, al-
though we observed no significant toxicity during this
trial, prospective studies should evaluate the toxicity of a
daily dosage regimen before this can be safely recom-
mended.

In conclusion, both biguanide antimalarials, at a daily
dosage, offer relatively inexpensive, non-toxic and effec-
tive malaria prevention even in this area of high trans-
mission pressure. Daily chlorproguanil may have some
advantages over daily proguanil, but caution is advised
until there are further data available on its possible cu-
mulative effects.
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