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ABSTRACT
Background
In Africa, malaria is often resistant to chloroquine and sulfadoxine-pyrimethamine. Chlorproguanil-dapsone is a potential alternative.
Objectives
To compare chlorproguanil-dapsone with other antimalarial drugs for treating uncomplicated falciparum malaria.

Search strategy

We searched the Cochrane Infectious Diseases Group Specialized Register (May 2004), CENTRAL (7he Cochrane Library 2004, Issue
2), MEDLINE (1966 to May 2004), EMBASE (1988 to May 2004), LILACS (May 2004), Biosis Previews (1985 to May 2004),
conference proceedings, and reference lists, and contacted researchers working in this field.

Selection criteria
Randomized and quasi-randomized controlled trials comparing chlorproguanil-dapsone to other antimalarial drugs.
Data collection and analysis

Two reviewers independently applied the inclusion criteria, extracted data, and assessed methodological quality. We calculated the risk
ratio (RR) for dichotomous data and mean difference for continuous data, and presented them with 95% confidence intervals (CI).

Main results

Six trials (n = 3352) met the inclusion criteria. Chlorproguanil-dapsone (with 1.2 mg chlorproguanil) as a single dose had fewer
treatment failures than chloroquine (1 trial), but more treatment failures and people with parasitaemia at day 28 than sulfadoxine-
pyrimethamine (3 trials).

Two trials compared the three-dose chlorproguanil-dapsone (with 2 mg chlorproguanil) regimen with sulfadoxine-pyrimethamine in
new attendees. There were fewer treatment failures with chlorproguanil-dapsone by day 7 (RR 0.30, 95% CI 0.19 to 0.49; n = 827, 1
trial) and day 14 (RR 0.36, 95% CI 0.24 to 0.53; n = 1709, 1 trial). Neither trial reported total failures by day 28. A further trial was
carried out in participants selected because they had previously failed sulfadoxine-pyrimethamine.

Adverse event reporting was inconsistent between trials, but chlorproguanil-dapsone was associated with more adverse events leading
to discontinuation of treatment compared with sulfadoxine-pyrimethamine (RR 4.54, 95% CI 1.74 to 11.82; n = 829, 1 trial). It was
also associated with more red blood cell disorders (RR 2.86, 95% CI 1.33 to 6.13; n = 1850, 1 trial).
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Authors’ conclusions

There are insufficient data about the effects of the current standard chlorproguanil-dapsone regimen (three-dose, 2 mg chlorproguanil).

Randomized controlled trials that follow up to day 28, record adverse events, and use an intention-to-treat analysis are required to

inform any policy decisions.

2008: We do not plan to update this review because chlorproguanil-dapsone has been withdrawn (see the "What's new’ statement).

PLAIN LANGUAGE SUMMARY

Chlorproguanil-dapsone for treating malaria

Chlorproguanil-dapsone was withdrawn in 2008, and the review will not be updated.

BACKGROUND

Prompt and effective malaria treatment can prevent uncompli-
cated malaria from developing into more severe illness. The World
Health Organization (WHO) promotes this as a major component
of national malaria control programmes (WHO 2000). However,
identifying effective drugs or combinations of drugs is hampered
by antimalarial drug resistance. This is a problem in many African
countries where the disease is common and the burden is high (

WHO 1999).

The Plasmodium falciparum parasite is responsible for most of the
malaria burden in Africa (WHO 1999). For decades, chloroquine
was the first-line treatment for falciparum malaria, but parasite re-
sistance has lead to this being replaced (White 1998). Several East,
Central, and Southern African countries (such as Malawi, Kenya,
Botswana, and South Africa) have changed their national pol-
icy for first-line treatment to sulfadoxine-pyrimethamine. Other
countries, such as Uganda, are using combinations of sulfadoxine-
pyrimethamine and chloroquine (Verhoeff 1997; D’Alessandro
2001).

One problem with sulfadoxine-pyrimethamine is that parasites
can develop resistance to it relatively quickly. Sulfadoxine and
pyrimethamine act on two different enzymes in the folate biosyn-
thetic pathway, which are essential for the survival of the malaria
parasites. Specific parts of the parasite’s DNA code for these en-
zymes, and they can mutate in such a way that the enzyme still
functions but is protected from the effect of sulfadoxine and
pyrimethamine. Sulfadoxine-pyrimethamine has a long half-life,
which encourages the selection of the mutant (resistant) parasites,
and resistance can develop rapidly (Triglia 1999). Resistance to

sulfadoxine-pyrimethamine is already widespread in South-East
Asia and South America, and is becoming more common in Africa
(WHO 1988; Warsame 2002).

A more recent and potential alternative to sulfadoxine-
pyrimethamine is the combination of chlorproguanil and dap-
sone. Like sulfadoxine-pyrimethamine, chlorproguanil-dapsone is
an antifolate drug combination (White 1998). This combination
acts on two sequential steps of the Plasmodium (malaria parasite)
folate biosynthetic pathway. First, dapsone prevents the formation
of folic acid, and then chlorproguanil interferes with the conver-
sion of folic acid to folinic acid. This theoretically means the ef-
fects of the two drugs are synergistic (Thompson 1972).

Chlorproguanil and dapsone have both been used for malaria
prophylaxis. Chlorproguanil, as Lapudrine, has been used
singly whereas dapsone has been used in combination with
pyrimethamine (Maloprim). In The Gambia, chlorproguanil has
been used for over five years with no reported resistance devel-
oping, but there is concern over cross-resistance between chlor-
proguanil and pyrimethamine (Greenwood 1989; Allen 1990).
The development of resistance to chlorproguanil-dapsone should
be slow because both drugs are rapidly eliminated from the body
(mean half life of dapsone is 20 to 30 hours, chlorproguanil 12 to
20 hours) and therefore exert low selection pressure for resistance
(Curtis 2002). However similarities in the mechanism of develop-
ment of resistance between sulfadoxine-pyrimethamine and chlor-
proguanil-dapsone may limit the effectiveness of chlorproguanil-
dapsone (Le Bras 2003).

Dapsone has adverse effects (Thompson 1972), including
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methaemoglobinaemia, haemolysis, and anaemia (red blood cell
disorders). They are thought to occur after long-term continuous
use and are more frequent with doses of 100 mg or more per day
(Wolf 2002). More serious adverse effects include agranulocytosis
and hypersensitivity. Other adverse effects with dapsone include
dermatitis, hepatitis, anorexia, nausea, vomiting, headache, ner-
vousness, blurred vision, haematuria, drug fever, and psychoses (
Ozawa 2002).

Chlorproguanil-dapsone was developed mainly for use in Africa as
a replacement for the rapidly failing sulfadoxine-pyrimethamine.
Chlorproguanil-dapsone (LapDap) has been approved for general
use in the United Kingdom by the UK Medicines and Healthcare
products Regulatory Agency, and has been launched in Zambia,
Kenya, Cameroon, Ghana, and Nigeria (GlaxoSmithKline 2003;
ZANA 2003). The current standard is a fixed-ratio tablet 0of 2.0:2.5
mg/kg (80:100 mg adult formulation and 15:18.75 mg paediatric
formulation) of chlorproguanil and dapsone respectively, taken
once daily for three days. However, lower doses of chlorproguanil
have previously been tested.

We have summarized the evidence for the role of the chlor-
proguanil-dapsone combination for treating uncomplicated falci-
parum malaria. We have used the WHO’s definition in order to
differentiate between the uncomplicated and severe (complicated)
forms of malaria (WHO 2001). Our primary outcomes are pos-
itive blood slide for P falciparum on day 14 and day 28. In areas
of intense transmission, positive blood smears after day 14 may
be the result of new infections or a recrudescence of the old infec-
tion. Polymerase chain reaction (PCR) can be used to differentiate
between new and old infections.

OBJECTIVES

To compare chlorproguanil-dapsone with other antimalarial drugs
for treating uncomplicated falciparum malaria.

METHODS

Table 1. Classification of response to treatment”

Criteria for considering studies for this review

Types of studies

Randomized and quasi-randomized controlled trials.

Types of participants

Adults and children with microscopically confirmed uncompli-
cated falciparum malaria (WHO 2001).

Types of interventions

Intervention

Chlorproguanil-dapsone.

Control

Current drug regimens for treating uncomplicated falciparum
malaria.

Types of outcome measures

Primary

e Presence of falciparum malaria parasites on day 14.
e Presence of falciparum malaria parasites on day 28, adjusted
for new infection using PCR analysis.

Secondary

o Darasite clearance time.

e Time to fever clearance.

o Treatment failure (early treatment failure, late treatment
failure (late clinical failure, and late parasitological failure) (
WHO 2002; see Table 1 for definitions).

Expression Definition

Early treatment failure

Development of danger signs or severe malaria on day 1, day 2, or day 3, in the pres-

ence of parasitaemia; or parasitaemia on day 2 higher than day 0 count irrespective

of axillary temperature; or parasitaemia on day 3 with axillary temperature 37.5 °C

or higher; or parasitaemia on day 3 of 25% of count on day 0

Chlorproguanil-dapsone for treating uncomplicated malaria (Review)
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Table 1. Classification of response to treatment”  (Continued)

Late clinical failure Development of danger signs or severe malaria after day 3 in the presence of para-
sitaemia, without previously meeting any of the criteria of early treatment failure; or
presence of parasitaecmia and axillary temperature 37.5 °C or higher on any day from
day 4 to day 14, without previously meeting any of the criteria of early treatment
failure

Late parasitological failure Presence of parasitaemia on day 14 and axillary temperature < 37.5 °C, without
previously meeting any of the criteria of early treatment failure or late clinical failure

Adequate clinical and parasitological response  Absence of parasitaemia on day 14 irrespective of axillary temperature without pre-
viously meeting any of the criteria of early treatment failure or late clinical failure or
late parasitological failure

“Source: WHO 2002.

e Use of antipyretic (paracetamol, other).

e Mean haemoglobin.

Adverse events

e Serious adverse events: adverse events that lead to death,
require hospitalization or prolongation of existing
hospitalization, are life threatening, or result in persistent or
significant disability or incapacity.

e Adverse events that require the discontinuation of
treatment.

e Number of people experiencing adverse events.

Search methods for identification of studies

We attempted to identify all relevant trials regardless of language
or publication status (published, unpublished, in press, and in
progress).

Databases

We searched the following databases using the search terms and
strategy described in Table 2: Cochrane Infectious Diseases Group
Specialized Register (May 2004); Cochrane Central Register of
Controlled Trials (CENTRAL), published in 7he Cochrane Library
(2004, Issue 2); MEDLINE (1966 to May 2004); EMBASE (1988
to May 2004); LILACS (May 2004); and Biosis Previews (1985
to May 2004).

Chlorproguanil-dapsone for treating uncomplicated malaria (Review) 4
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Table 2. Detailed search strategies

Search set CIDG SR“ CENTRAL MEDLINE® EMBASE’ LILACS? Biosis Previews”
1 chlorproguanil CCG-DDS chlorproguanil chlorproguanil chlorproguanil chlorproguanil
2 chlorguanide chlorproguanil- chlorguanide chlorguanide chlorguanide chlorguanide
dapsone
3 lapudrine chlorproguanil/ lapudrine lapudrine lapudrine lapudrine
dapsone
4 dapsone lapdap dapsone dapsone dapsone dapsone
5 CCG-DDS malaria CCG-DDS CCG-DDS CCG-DDS CCG-DDS
6 chlorproguanil- 1-4/OR chlorproguanil- chlorproguanil- chlorproguanil- chlorproguanil-
dapsone dapsone dapsone dapsone dapsone
7 chlorproguanil/ 5 and 6 chlorproguanil/  chlorproguanil/  chlorproguanil/  chlorproguanil/
dapsone dapsone dapsone dapsone dapsone
8 lapdap - lapdap lapdap lapdap lapdap
9 1-8/OR - 1-8/OR 1-8/OR 1-8/OR 1-8/OR
10 malaria - malaria malaria malaria malaria
11 9and 10 - 9 and 10 9 and 10 9 and 10 9 and 10

“Cochrane Infectious Diseases Group Specialized Register.

bSearch terms used in combination with the search strategy for retrieving trials developed by The Cochrane Collaboration (Alderson

2004); upper case: MeSH or EMTREE heading; lower case: free text term.

Conference proceedings

We searched the following conference proceedings for relevant ab-
stracts: Third European Congress on Tropical Medicine and Inter-
national Health, Lisbon, Portugal, 8 to 11 September 2002; and
The Third Multilateral Initiative on Malaria Pan-African Confer-
ence, Arusha, Tanzania, 18 to 22 November 2002.

Researchers and pharmaceutical companies

We contacted scientists working in the field of malaria, and Glax-
oSmithKline, the pharmaceutical company that manufactures
chlorproguanil-dapsone (LapDap), for any unpublished trials.

Reference lists

We also checked the reference lists of all trials identified by the
above methods.

Data collection and analysis

Selection of studies

Hasifa Bukirwa (HB) scanned the results of the literature search,
retrieved potentially relevant trials, and checked the eligibility with
Julia Critchley (JC) using a standard form. We resolved ambiguity
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by discussion or by contacting the authors for clarification and
additional information.

Data extraction and management

HB and JC independently extracted trial characteristics and data.
Where the number randomized and the numbers analysed were
inconsistent, we calculated the percentage loss-to-follow-up and
reported this in the ’Characteristics of included studies’. We had
intended to primarily consider trials with intention-to-treat anal-
ysis, but only two trials had any outcomes analysed in this way (
Alloueche 2004; Sulo 2002).

For dichotomous outcomes, we recorded the number of partici-
pants experiencing the event in each group of the trial. For contin-
uous outcomes, we extracted the arithmetic means and standard

deviations for each group.

Assessment of risk of bias in included studies
HB and JC assessed the methodological quality of the included

trials using generation of allocation sequence, allocation conceal-
ment, blinding of the participants and clinicians, and loss to fol-
low up. We have classed generation of allocation sequence and al-
location concealment as adequate, inadequate, or unclear accord-
ing to Jiini 2001. We considered loss to follow up as adequate
(acceptable) if it was 10% or lower. We classed blinding as open
(all parties are aware of treatment), single blind (participant or
care provider/assessor is aware of the treatment given), or double
blind (trial uses a placebo or a double dummy technique such
that neither the participant or care provider/assessor know which

treatment is given).

Data synthesis

We analysed data using Review Manager 5. We calculated the
risk ratio (RR) for dichotomous data and mean difference (MD)
for continuous data, and presented both with 95% confidence
intervals (CI). We assessed heterogeneity among included trials by
visually inspecting forest plots and carrying out a chi-squared test
for heterogeneity (statistical significance at 10% level). We have
stratified analyses according to dosing regimen of chlorproguanil-
dapsone. We used the fixed-effect model to pool data because we
did not detect heterogeneity.

Although we planned to carry out subgroup analyses based on the
following subgroups, we did not perform this because few trials
were identified. This may be possible in future updates of this
review.

e Participant age (< 5 years versus > 5 years).

e Setting of the trial: (1) high versus low endemicity (high =
hyperendemicity or holoendemicity and low = hypoendemicity
or mesoendemicity); and (2) level of resistance to the comparator

drug.

RESULTS

Description of studies

See: Characteristics of included studies; Characteristics of excluded
studies; Characteristics of ongoing studies.

Six trials (n = 3352) met our inclusion criteria ('Characteristics
of included studies’). We excluded two trials (Characteristics of
excluded studies’) and one trial is ongoing (’Characteristics of
ongoing studies’).

Three of the included trials were multicentred (Watkins 1988;
Sulo 2002; Alloueche 2004), and because the sites for Sulo 2002
and Alloueche 2004 were in different countries, we have reported
the results from each centre separately by labelling each site by
country, for example Sulo-Kenya and Alloueche-Gabon.

Source of funding

The Wellcome Trust and African Medical & Research Foun-
dation (AMREF) funded Watkins 1988. Keuter 1990 did not
state the source of funding. The WHO and the Wellcome
Trust funded Amukoye 1997. The LapDap Product Development
Team (PDT), which includes GlaxoSmithKline Pharmaceuticals,
funded Mutabingwa 2001. The WHO and GlaxoSmithKline
Pharmaceuticals funded Sulo 2002, and along with the Depart-
ment for International Development (UK) also funded Alloueche
2004.

Location and participants

All the trial sites were conducted in areas of high malaria transmis-
sion in Africa: five in Kenya (Watkins 1988 (Kilifi and Entasopia);
Keuter 1990; Amukoye 1997; Sulo 2002; Alloueche 2004); two in
Malawi (Sulo 2002; Alloueche 2004) and Tanzania (Mutabingwa
2001; Alloueche 2004); one in Gabon (Alloueche 2004); and one
in Nigeria (Alloueche 2004).

Four trials included children aged between 1 and 6 years, one
included children aged 3 to 13 years, and one included schoolgirls
and pregnant women (Keuter 1990).

One trial compared chlorproguanil-dapsone with sulfadoxine-
pyrimethamine in participants who had already failed on sulfa-
doxine-pyrimethamine (Mutabingwa 2001).

Intervention

All trials compared chlorproguanil-dapsone with sulfadoxine-
pyrimethamine. One trial also included a chloroquine arm (Keuter

1990).

Chlorproguanil-dapsone for treating uncomplicated malaria (Review)
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Dose and regimen

Dose and regimen varied across trials. Two trials used 1.2 mg/kg
chlorproguanil and 2.4 mg/kg dapsone: Keuter 1990 administered
it as a single dose; and Amukoye 1997 administered it as a single
dose in one group and as daily dose for three days in another group.
Watkins 1988 used a single dose of 1.2 mg/kg chlorproguanil and
8 mg/kg dapsone in Kilifi, and 1.2 mg/kg chlorproguanil and 2.4
mg dapsone in Entasopia. The 1.2 mg/kg chlorproguanil dose used
in Amukoye 1997, Keuter 1990, and Watkins 1988 is lower than
the dose in the currently standard fixed-ratio tablet and as used
in the other three trials. Three trials used 2 mg/kg chlorproguanil
and 2.5 mg/kg dapsone for three days (Mutabingwa 2001; Sulo
2002; Alloueche 2004).

Length of follow up

Length of follow up ranged from seven days to one year (Sulo
2002), although Sulo 2002 only reported on review outcomes
(treatment failure and adverse events) at day 7. Three trials fol-
lowed participants up to day 28 (Watkins 1988; Keuter 1990;
Amukoye 1997), but none of these used the current standard dos-
ing schedule. Mutabingwa 2001 and Sulo 2002 reported outcomes
at day 7, and Alloueche 2004 up to day 14.

Resistance

Resistance to the comparator drug is mentioned in four trials:
resistance to sulfadoxine-pyrimethamine was low in Kenya (Kil-

Table 3. Methodological quality of included studies

ifi) (Sulo-Kenya); present to some extent in Malawi (Blantyre) (
Sulo-Malawi); and high in the Tanzania trial (Mutabingwa 2001).
Resistance to chloroquine was high in Kenya (Keuter 1990), but
the level of resistance to sulfadoxine-pyrimethamine is not clear
in this trial. Watkins 1988 and Amukoye 1997 do not describe
the background resistance to sulfadoxine-pyrimethamine, but it
may be inferred to be low because the trials were carried out at an

carlier time period in the same area as Sulo-Kenya.

Outcomes

All but one trial reported the presence of parasites at various time
points (Sulo 2002); Alloueche 2004 provided data on parasitaemia
on request. No trials reported on parasite clearance time and time
to fever clearance. We obtained data on fever at various time points
from Alloueche 2004 on request. Treatment failure was reported
by all the trials. We were unable to present data on the use of an-
tipyretics because the only trials that mentioned them — Amukoye
1997 and Sulo 2002 — either gave them uniformly or did not
give sufficient detail to allow further analyses. All trials mentioned
adverse events, but only some described the procedure to identify
them.

Risk of bias in included studies

The methodological quality of the included trials is summarized

in Table 3.

Trial Allocation sequence Allocation concealed Blinding Loss to follow up

Alloueche 2004 Adequate Adequate Double blinded®  Adequate (< 10%)

Amukoye 1997 Adequate Adequate Double blinded”  Inadequate (13.4%)

Keuter 1990 Inadequate (3-block allo- Inadequate Open Inadequate (> 18% at 4 weeks)

cation

Mutabingwa 2001  Inadequate (alternate) Inadequate Open Adequate (< 10%)

Sulo 2002 Adequate Adequate Double blinded®  Adequate (< 10%)

Watkins 1988 Inadequate (alternate) Unclear Not described Adequate (< 10%)

“Participants, providers, and assessors blinded.
b Participants and assessors blinded; provider not blinded.

Chlorproguanil-dapsone for treating uncomplicated malaria (Review)
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Generation of allocation sequence was adequate in three trials,
and inadequate in the trials that allocated treatment to women in
blocks of three according to the order that they came in (Keuter
1990) and the two that used alternate allocation (Watkins 1988;
Mutabingwa 2001).

For allocation concealment, three trials used adequate methods
(Amukoye 1997; Sulo 2002; Alloueche 2004), and three used
inadequate methods (Watkins 1988; Keuter 1990; Mutabingwa
2001).

For blinding, the three trials with adequate allocation concealment
also concealed the allocation to the participants and to the asses-
sors. Two trials had no blinding, and one did not describe methods
for blinding (Watkins 1988).

For losses to follow up, no trial included all the enrolled partic-
ipants in the final analysis. Losses to follow up were less than
10% in four trials (Watkins 1988; Mutabingwa 2001; Sulo 2002;
Alloueche 2004), 13.4% in Amukoye 1997, and over 18% in
Keuter 1990.

Effects of interventions

One-dose chlorproguanil-dapsone regimen (with 1.2
mg chlorproguanil)

Versus chloroquine

One trial with a 28-day follow up assessed this regimen (Keuter
1990).

Parasitaemia

Parasitaemia tended to be lower with chlorproguanil-dapsone at
days 7, 14, 21, and 28 (Analysis 1.1). However, this was not statis-
tically significant for the two primary review outcomes of day 14
(RR 0.55, 95% CI 0.17 to 1.80; n = 153) and day 28 (RR 0.77,
95% CI 0.34 to 1.74; n = 110).

Treatment failure by day 28

Chlorproguanil-dapsone had fewer treatment failures than chloro-
quine (RR 0.41, 95% CI 0.26 to 0.63; n = 165, Analysis 1.2).
Adbverse events

This trial did not describe any procedure to identify adverse events,
and none were reported.

Versus sulfadoxine-pyrimethamine

Three trials compared a one-dose regimen with sulfadoxine-
pyrimethamine (Watkins 1988; Keuter 1990; Amukoye 1997).

Parasitaemia

More participants treated with chlorproguanil-dapsone than sul-
fadoxine-pyrimethamine had parasitaemia by day 14 and day 28

(Analysis 2.1); the difference was statistically significant at day 28
(RR 3.11, 95% CI 2.28 to 4.24; n = 527).

Treatment failure by day 28

The risk of treatment failure was much higher for the
chlorproguanil-dapsone group compared with the sulfadoxine-
pyrimethamine group (RR 2.77, 95% CI 1.86 to 4.10; n = 547,
Analysis 2.2).

Adverse events

Only Amukoye 1997 reported this, with no events with chlor-
proguanil-dapsone compared with three serious adverse events
(“parasitaemic and admitted to hospital”) in the sulfadoxine-
pyrimethamine group. This was not statistically significant (
Analysis 2.3).

Three-dose chlorproguanil-dapsone regimen (with 1.2
mg chlorproguanil)

Versus sulfadoxine pyrimethamine

One trial assessed this regimen (Amukoye 1997).

Parasitaemia

At day 28, statistically significantly more participants treated with
chlorproguanil-dapsone had parasitaemia compared with those
treated with sulfadoxine-pyrimethamine (RR 2.07, 95% CI 1.41
to 3.03; n = 294, Analysis 3.1). No results were reported for par-
asitaemia at day 14, and no statistically significant difference was
detected at day 7 (Analysis 3.1).

Treatment failure by day 28

Chlorproguanil-dapsone was associated with statistically signifi-
cantly more treatment failures than sulfadoxine-pyrimethamine

(RR 2.27, 95% CI 1.27 to 4.05; n = 294, Analysis 3.2).

Mean haemoglobin

No statistically significant difference in mean haemoglobin was
demonstrated between participants when assessed on days 0, 7,

14, 21, and 28 (Analysis 3.3).

Adverse events

One adverse event was recorded with chlorproguanil-dapsone, and
three serious adverse events (“parasitaemic and admitted to hospi-
tal”) with sulfadoxine-pyrimethamine; the difference was not sta-
tistically significant (Analysis 3.4).

Three-dose chlorproguanil-dapsone regimen (with 2.0
mg chlorproguanil)

Versus sulfadoxine-pyrimethamine (previous sulfadoxine-
pyrimethamine failures)

One trial examined people who had failed on sulfadoxine-
pyrimethamine and needed re-treatment (Mutabingwa 2001).
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Parasitaemia

No results were available for day 14 or day 28, but by day 7 chlor-
proguanil-dapsone was statistically significantly better at clearing
parasites than sulfadoxine-pyrimethamine (RR 0.11, 95% CI 0.04
to 0.34; n = 90, Analysis 4.1).

Treatment failure by day 7

There were statistically significantly fewer treatment failures with
chlorproguanil-dapsone by day 7 (RR 0.11, 95% CI 0.04 to 0.33;
n =92, Analysis 4.2).

Treatment failure by day 28

This was not reported.

Adverse events

Only one adverse event, which occurred in the sulfadoxine-
pyrimethamine group, was reported; and the difference in the
number of adverse events was not statistically significantly differ-

ent (Analysis 4.3).

Versus sulfadoxine-pyrimethamine (new attendees)

Two trials assessed this regimen (Sulo 2002; Alloueche 2004).

Parasitaemia

Alloueche 2004 reported that parasitaemia was statistically signifi-
cantly lower with chlorproguanil-dapsone at day 7 (RR 0.31, 95%
CI 0.15 to 0.63; n = 1850) and day 14 (RR 0.56, 95% CI 0.37
to 0.85; n = 1850); see Analysis 5.1.

Presence of fever

Alloueche 2004 reported no statistically significant difference in
the presence of fever (defined as temperature > 37.5 ©C) at day 7
(RR 0.77, 95% CI 0.42 to 1.42; n = 1850) or day 14 (RR 1.58,
95% CI 0.79 to 3.17; n = 1850); see Analysis 5.2.

Treatment failure by day 7

Sulo 2002 reported that chlorproguanil-dapsone was associated
with statistically significantly fewer treatment failures than sulfa-
doxine-pyrimethamine (RR 0.30, 0.19 to 0.49; n = 827, Analysis
5.3).

Treatment failure by day 14

Alloueche 2004 reported that chlorproguanil-dapsone was asso-
ciated with statistically significantly fewer treatment failures than
sulfadoxine-pyrimethamine (RR 0.36, 95% CI 0.24 t0 0.53; n =
1709, Analysis 5.4). Sulo 2002 did not report this outcome.

Treatment failure by day 28

Neither trial reported this outcome.

Mean haemoglobin

Alloueche 2004 assessed mean haemoglobin on days 0, 3, 7, and
14 (Analysis 5.5). Day 14 haemoglobin was only measured for a
small number of participants whose day 7 results caused concern.
Mean haemoglobin tended to be lower for participants on chlor-
proguanil-dapsone than sulfadoxine-pyrimethamine at each time
point, but this was statistically significant only at day 7 (MD -0.40
g/dL, 95% CI -0.62 to -0.18; n = 1701).

Adverse events

Adverse events recorded included vomiting, diarrhoea, anorexia,
abdominal pain, pneumonia, severe malaria, skin rash, red blood
cell disorders, gastrointestinal disorders, and death; see Analysis 5.6
and Analysis 5.7. There were no statistically significant differences
in the number of participants on chlorproguanil-dapsone report-
ing any adverse event compared with sulfadoxine-pyrimethamine
(RR 0.97, 95% CI 0.87 to 1.09; n = 2679).

Both trials reported serious adverse events. Sulo 2002 reported
severe malaria leading to hospitalization (n = 60) and death (n =
1), with no statistically significant difference between the groups
(RR0.99, 95% CI 0.61 to 1.61, n = 829). Alloueche 2004 defined
serious adverse events as serious “Treatment Emergent Signs and
Symptoms (TESS)” (see Analysis 5.7), and also reported no sta-
tistically significant difference between the two groups (RR 1.00,
95% CI 0.34 to 2.97; n = 1850), although serious red blood cells
disorders appeared more common in people treated with chlor-
proguanil-dapsone.

Sulo 2002 reported on adverse events leading to discontinuation of
treatment, and that they were more common with chlorproguanil-
dapsone than sulfadoxine-pyrimethamine (RR 4.54, 95% CI 1.74
to 11.82; n = 829).

The primary outcome for Alloueche 2004 was safety and ac-
cordingly provided more adverse event data than the other trials
(see Table 4). There were more TESS probably related to the in-
tervention in the chlorproguanil-dapsone group (RR 1.62, 95%
CI 1.09 to 2.40; n = 1850). The most commonly reported ad-
verse events were red blood cells disorders. These were also more
common on chlorproguanil-dapsone compared with sulfadoxine-
pyrimethamine (80/1480 on chlorproguanil-dapsone, 7/370 on
sulfadoxine-pyrimethamine; RR 2.86, 95% CI 1.33 to 6.13, n
= 1850). Clinically significant methaemoglobinaemia (defined as
values exceeding 10%) was also seen far more frequently on chlor-
proguanil-dapsone compared with sulfadoxine-pyrimethamine,
but this was only measured in one site (Kenya) and was not statis-
tically significant (RR 15.78, 95% CI 0.97 to 257.15). There was
a statistically significant difference in mean methaemoglobin (re-
ported as a percentage of total haemoglobin) on day three in favour
of sulfadoxine-pyrimethamine (MD 3.8 g/dL, 95% CI 3.4 t0 4.2).
There was a tendency for anaemia, haemolysis, and haemolytic
anaemia to be more common in participants treated with chlor-
proguanil-dapsone, but these were not statistically significant.
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Table 4. Additional adverse event data from Alloueche 2004

Adverse event (TESS“) Chlorproguanil-dapsone Sulfadoxine-pyrimethamine ~ RR or MD?

(n/N) (n/N)
TESS® probably related to 168/1480 26/370 RR 1.62, 95% CI 1.09 to 2.40
study medication
Red blood cell disorders 80/1480 71370 RR 2.86, 95% CI 1.33 to 6.13
Anaemia 51/1480 71370 RR 1.82, 95% CI 0.83 to 3.98
Methaemoglobinaemia® 22/230 0/80 RR 15.78, 95% CI 0.97 to

257.15

Day 3 mean methaemoglobind 4.2 (3.8 to 4.6), n = 301

(95% confidence interval)

0.4 (0.4 t00.5),n=77 MD 3.8, 95% CI 3.4 to 4.2

6/1480

Haemolysis

0/370 RR 3.26, 95% CI 0.18 t0 57.68

4/1480

Haemolytic anaemia

0/370 RR2.25,95% CI0.12 to 41.78

4TESS: Treatment Emergent Signs and Symptoms.

bRisk ratio (RR) or mean difference (MD) presented with 95% confidence intervals (CI).

“Defined as value > 10%, carried out only in Kenya site.
Percentage of total haemoglobin.

DISCUSSION

The trials were of variable methodological quality. Three trials had
adequate generation of allocation sequence, allocation conceal-
ment, and double blinding (Amukoye 1997; Sulo 2002; Alloueche
2004), but only two of these had losses to follow up of less
than 10% (Sulo 2002; Alloueche 2004). Only two trials carried
out any intention-to-treat analyses (Sulo 2002; Alloueche 2004).
Mutabingwa 2001 was carried out with participants who had al-
ready failed on sulfadoxine-pyrimethamine, and it cannot be re-
garded as a first-line comparison between chlorproguanil-dapsone
and sulfadoxine-pyrimethamine.

Three trials using the lower dose of chlorproguanil (1.2 mg) ex-
amined day 28 parasitacmia and treatment failure (Watkins 1988;
Keuter 1990; Amukoye 1997). The results show that both the
one-dose regimen (3 trials) and three-dose regimen (1 trial) were

generally less effective than one-dose sulfadoxine-pyrimethamine
regimen.

One trial using the current standard dosing regimen (with 2 mg
chlorproguanil) compared this with sulfadoxine-pyrimethamine
in participants who were selected on the basis of previous failure
to sulfadoxine-pyrimethamine (Mutabingwa 2001). It is therefore
difficult to draw any conclusions about comparative effectiveness
of these two drugs given that the participants selected are more
likely to have infections resistant to sulfadoxine-pyrimethamine.

No information is available at 28 days using the current standard
dosing regimen (with 2 mg chlorproguanil) for parasitaemia or
treatment failure by day 28. One trial measured this according to
the stated methods (Sulo 2002), but did not report results for it;
and the most recent trial, Alloueche 2004, stopped follow up at day
14. Some recent evidence suggests day 14 treatment failure may
have no predictive value in identifying true failures (Stepniewska
2004). There is thus currently insufficient evidence to be clear
whether chlorproguanil-dapsone is superior or inferior to sulfa-
doxine-pyrimethamine.
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All the trials mentioned adverse events, but only two described
the procedure to assess them (Sulo 2002; Alloueche 2004), which
creates uncertainty over the completeness of these data. Also, the
day of treatment when adverse events occurred were not always
reported, and thus it was not possible to report this information
in this review. Serious adverse events tended to be commoner with
chlorproguanil-dapsone, but overall this was not statistically sig-
nificant. Red blood cells disorders were more common in par-
ticipants treated with chlorproguanil-dapsone, and Looareesuwan
2004 comments on aspects of safety in a Lancet editorial.

Although Keuter 1990 included pregnant women, it is still not
possible to conclusively determine the effectiveness and safety of
chlorproguanil-dapsone in this group because participants were a
mixed group, numbers for important outcomes were sometimes
too few, and adverse event outcomes were not reported.

AUTHORS’ CONCLUSIONS
Implications for practice

No data are available after day 14 for the current standard chlor-

proguanil-dapsone regimen (three doses, 2 mg chlorproguanil),
and therefore there is insufficient evidence to know whether this
drug is inferior or superior to current regimens of chloroquine or
sulfadoxine-pyrimethamine.

2008: Chlorproguanil-dapsone was withdrawn in 2008 (see the
"What's new’ statement), and the review will not be updated.

Implications for research

2008: Chlorproguanil-dapsone was withdrawn in 2008 (see the
"What's new’ statement).
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CHARACTERISTICS OF STUDIES

Characteristics of included studies /[ordered by study ID]

Alloueche 2004

Methods

Randomized controlled trial (randomized parallel design). Double placebo was used

Multicentre trial with sites in Gabon (Alloueche-Gabon), Kenya (Alloueche-Kenya), Malawi (Alloueche-Malawi),
Nigeria (Alloueche-Nigeria, and Tanzania (Alloueche-Tanzania)

Length of follow up: 14 days

Intention-to-treat analysis: used for some of the safety outcomes

Participants

Enrolled 1850 children aged 12 to 120 months

Inclusion criteria: pure asexual P, falciparum parasitaemia 2000 to 100,000 parasites/pL blood

Exclusion criteria: severe malaria; parasitaemia > 100,000/puL, haemoglobin < 6.5 g/dL; convulsions; concomitant
infection or disease; allergy to sulfonamides; antimalarial treatment within past 7 days; and use of any of interventions
within past 30 days

Interventions

1. Chlorproguanil (2 mg/kg) + dapsone (2.5 mg/kg), once daily for 3 days (3-dose regimen)
2. Sulfadoxine (25 mg/kg) + pyrimethamine (1.25 mg/kg), 1 dose

Outcomes

1. Parasite carriage on days 3, 7, and 14

2. Haematological and biochemical tests done on days 0 and 7
3. Treatment failure

4. Treatment Emergent Signs and Symptoms (TESS)

Notes

Trial location: 5 African countries (Gabon, Kenya, Malawi, Nigeria, and Tanzania)

Trial dates: 13 March to 14 December 2000

Treatment failure outcome: data missing for 8% of participants in chlorproguanil-dapsone group and 7% in sulfa-
doxine-pyrimethamine group

Alloueche-Gabon

Methods

Gabon site in Alloueche 2004

Participants

Interventions

Outcomes

Notes

Alloueche-Kenya

Methods Kenya site in Alloueche 2004
Participants -
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Alloueche-Kenya (Continued)

Interventions -

Outcomes =

Notes -

Alloueche-Malawi

Methods Malawi site in Alloueche 2004

Participants -

Interventions -

Outcomes -

Notes -

Alloueche-Nigeria

Methods Nigeria site in Alloueche 2004

Participants -

Interventions -

Outcomes -

Notes -

Alloueche-Tanzania

Methods Tanzania site in Alloueche 2004

Participants -

Interventions -

Outcomes -

Notes -
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Amukoye 1997

Methods Randomized controlled trial (randomized parallel design)
Length of follow up: 28 days
Intention-to-treat analysis: not used
Participants Enrolled 511 febrile children (6 to 71 months)
Inclusion criteria: children attending hospital included if well enough for outpatient management; resident within
study area; capillary haemoglobin level of 5 g/dL or greater; uncomplicated pure falciparum malaria parasites between
2000 and 250,000/pL blood
Exclusion criteria: concurrent infection; allergy to sulfonamides; treatment with sulfadoxine-pyrimethamine or
pyrimethamine-sulfalene within 2 months, or treatment with chloramphenicol, or co-trimoxazole, erythryomycin,
or tetracycline within last week
Interventions 1. Chlorproguanil (1.2 mg/kg) + dapsone (2.4 mg/kg), 1 dose
2. Chlorproguanil (1.2 mg/kg) + dapsone (2.4 mg/kg), 3 doses over 3 days
3. Sulfadoxine (25 mg/kg) + pyrimethamine (1.25 mg/kg), 1 dose
Antipyretic used in all participants
Outcomes 1. Fever on day 2
2. Parasite carriage on days 0, 2, 7, and trial end point
3. Mean haemoglobin (g/dL) on days 0, 2, 7, 14, 21, and 28
4. Treatment failure
5. Adverse events
6. Self-reported compliance
Notes Trial location: Kenya

Trial dates: July 1993 to April 1995

Loss to follow up were withdrawals due to vomiting study medication

Keuter 1990

Methods

Quasi-randomized controlled trial (parallel design, block allocation)
Length of follow up: 6 weeks

Intention-to treat-analysis: not used

Participants

Enrolled 158 adult pregnant women attending primary care hospital, and 105 non-pregnant secondary school girls
of reproductive age

Inclusion criteria for pregnant women: 20 to 36 weeks of pregnancy; asexual parasitaemia 500 to 100,000 asexual
forms/pL blood; negative urine sample for sulfonamides

Inclusion criteria for school girls not given

Exclusion criteria: none stated

Interventions

1. Chloroquine base (25 mg/kg) over 3 days
2. Sulfadoxine (1500 mg) + pyrimethamine (75 mg), 1 dose
3. Chlorproguanil (1.2 mg/kg) + dapsone (2.4 mg/kg), 1 dose

Outcomes

1. Parasite carriage on days 7, 14, 21, 28 up to 42

2. Mean haemoglobin and change from the start value on day 28
3. Treatment failure

4. Adverse events

Chlorproguanil-dapsone for treating uncomplicated malaria (Review) 16
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Keuter 1990

(Continued)

Notes Trial location: Kenya
Trial dates: March to July 1988
Mean parasitacmia given at entry only and by gravidity (not intervention)

Mutabingwa 2001

Methods Quasi-randomized controlled trial
Trial had two stages:
1. sulfadoxine-pyrimethamine used alone;
2. then either sulfadoxine-pyrimethamine or chlorproguanil-dapsone used in parallel in failures on sulfadoxine-
pyrimethamine
Length of follow up: 7 days
Intention-to-treat analysis: not used

Participants ~ Enrolled 92 febrile children < 5 years old
Inclusion criteria: < 5 years; pure infection of Plasmodium falciparum of at least 2000 parasites/pL; not suffering from
severe and complicated malaria; able to take study drugs by oral route; parent/guardian available to give consent.
(These were the inclusion criteria for the primary study. It is not clear whether they followed for the secondary
study where chlorproguanil-dapsone was used. It was specified that children who failed on initial treatment with
sulfadoxine-pyrimethamine and had a positive blood slide plus axillary temperature > 37.5 °C.)
Exclusion criteria: none stated

Interventions 1. Chlorproguanil (2 mg/kg) + dapsone (2.5 mg/kg), 3 doses
2. Sulfadoxine (25 mg/kg) + pyrimethamine (1.25 mg/kg), 1 dose

Outcomes 1. Fever clearance time
2. Parasite carriage at day 7
3. Treatment failure at day 7
4. Adverse events

Notes Trial location: north-east Tanzania
Trial dates: April 1998 to May 1999
North-east Tanzania has hyperendemic to holoendemic malaria transmission
The trial had primary and secondary study groups: primary study group was treated with sulfadoxine-pyrimethamine;
participants who had a positive blood smear on day 7 and were febrile (< 37.50 °C) constituted the secondary study
group; secondary study group treated alternatively with either sulfadoxine-pyrimethamine or chlorproguanil-dapsone
16 participants potentially eligible for secondary study were excluded after the primary stage, but no reasons given
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Sulo 2002

Methods

Randomized controlled trial (parallel treatment groups)

Multicentre trial with one arm in Kilifi, Kenya (Sulo-Kenya) and other arm in Blantyre, Malawi (Sulo-Malawi)
Length of follow up: aimed at 1 year when incidence of malaria episodes was recorded and same drug given for each
episode

Intention-to-treat analysis: used only for treatment failure outcome

Participants

Enrolled febrile children aged 3 to 71 months: 410 in Kilifi and 500 in Blantyre

Inclusion criteria: uncomplicated malaria; well enough for outpatient care; capillary haemoglobin at least 70 g/L;
falciparum parasitaemia below 250,000/pL blood

Exclusion criteria: children with concurrent infection; allergy to sulfonamides; or treatment within last week with
sulfadoxine-pyrimethamine, pyrimethamine-sulfalene, mefloquine, amodiaquine, halofantrine, or quinine; chloro-
quine treatment at an earlier date was not an exclusion criterion

Interventions

1. Chlorproguanil (2 mg/kg) + dapsone (2.5 mg/kg), once daily for 3 days (3-dose regimen)
2. Sulfadoxine (25 mg/kg) + pyrimethamine (1.25 mg/kg), 1 dose followed with placebo for 2 days
All participants were given paracetamol

Outcomes

. Malaria incidence (not used in this review)
. Development of severe malaria

. Treatment failure

. Completion of 1 year of follow up

. Death

. Severe anaemia

. Vomiting of study medication

0 N O\ N R W N

. Serious adverse drug reactions

Notes

Trial location: Kilifi, Kenya and Blantyre, Malawi

Trial dates: July 1996 to August 1998 for the Kenya site; and January 1997 to January 1999 for the Malawi site
Kilifi is on the Kenyan coast with year round malaria transmission and low resistance to sulfadoxine-pyrimethamine
(11.3% reported in same multicentre trial)

Blantyre, Malawi has year round transmission of malaria and relatively high resistance to sulfadoxine-pyrimethamine
(20.2% reported in the same multicentre trial)

Sulo-Kenya

Methods

Kenya site in Sulo 2002

Participants

Interventions

Outcomes

Notes
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Sulo-Malawi

Methods

Malawi site in Sulo 2002

Participants

Interventions

Outcomes

Notes

Watkins 1988

Methods Quasi-randomized controlled trial (parallel trial)
Multicentre trial: Kilifi and Entasopia, Kenya
Length of follow up: 28 day

Participants ~ Enrolled 112 children between 6 to 13 years at Kilifi and 3 to 13 years at Entasopia
Inclusion criteria: falciparum on thick blood film; patient not acutely ill; negative Dill-Glazko test for 4-aminoquino-
lines and Bratton-Marshal test for sulfonamides in urine
Exclusion criteria: none stated

Interventions 1. Chlorproguanil (1.2 mg/kg) + dapsone (8 mg/kg), 1 dose, Kilif
2. Chlorproguanil (1.2 mg/kg) + dapsone (2.4 mg/kg), 1 dose, Entasopia
3. Chlorproguanil (1.2 mg/kg), 1 dose, Kilifi
4. Sulfadoxine (24 mg/kg) + pyrimethamine (1.2 mg/kg), 1 dose

Outcomes 1. Parasite carriage at days 7, 14, 21, and 28
2. Parasite clearance time
3. Treatment failure
4. Adverse events

Notes Trial location: Kilifi and Entasopia, Kenya
Trial dates: March 1988 (Kilifi) and December 1988 (Entasopia)
Kilifi is on the east coast of Kenya with hyperendemic to holoendemic transmission
Entasopia is on the south-western wall of the Rift Valley with seasonal malaria transmission (unclear if hyperendemic)
Background resistance to sulfadoxine-pyrimethamine is unclear
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Characteristics of excluded studies /[ordered by study ID]

Trigg 1997 Community study from north-east Tanzania excluded because not all participants had falciparum malaria and

severity was not clear

Wilairatana 1997  Chlorproguanil-dapsone was compared to proguanil-dapsone, itself not currently used for treating malaria
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Characteristics of ongoing studies [ordered by study ID]

Lalloo 2004
Trial name or title A pragmatic trial examining the effect of compliance upon clinical effectiveness and cost effectiveness of
LapDap (chlorproguanil-dapsone) when compared to sulfadoxine-pyrimethamine and Co-artem (artemether-
lumefantrine) for the treatment of uncomplicated falciparum malaria in Malawi
Methods
Participants Adults and children > 6 months (and who weigh > 10 kg) who present to the outpatient department of
Ndirande Health Centre with uncomplicated falciparum malaria
Interventions 1. Chlorproguanil-dapsone will be dosed using the “graduated pole” system (the appropriate number of pre-
packed tablets will be given on a height basis)
2. Sulfadoxine-pyrimethamine (standard Malawi guidelines)
3. Artemether-lumefantrine (recommended World Health Organization schedule)
Outcomes 1. Adequate clinical and parasitological response on day 14 using modified World Health Organization criteria
2. Presence or absence of parasitaemia on day 28
3. Compliance with the randomized regimens
Starting date 2004

Contact information  David Lalloo (dlaloo@liverpool.ac.uk)

Notes -
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DATA AND ANALYSES

Comparison 1. One-dose regimen (with 1.2 mg chlorproganil) versus chloroquine

No. of No. of

studies participants Statistical method Fffect size

Outcome or subgroup title

1 Parasitaemia 1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected
1.1 Day 7 1 Risk Ratio (M-H, Fixed, 95% CI) Not estimable
1.2 Day 14 1 Risk Ratio (M-H, Fixed, 95% CI) Not estimable
1.3 Day 21 1 Risk Ratio (M-H, Fixed, 95% CI) Not estimable
1.4 Day 28 1 Risk Ratio (M-H, Fixed, 95% CI) Not estimable
2 Treatment failure 1 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

Comparison 2. One-dose regimen (with 1.2 mg chlorproguanil) versus sulfadoxine-pyrimethamine

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Parasitaemia 3 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
1.1 Day 7 3 548 Risk Ratio (M-H, Fixed, 95% CI) 1.59 [0.58, 4.36]
1.2 Day 14 2 250 Risk Ratio (M-H, Fixed, 95% CI) 1.68 [0.42, 6.76]
1.3 Day 21 2 241 Risk Ratio (M-H, Fixed, 95% CI) 1.44 [0.68, 3.02]
1.4 Day 28 3 527 Risk Ratio (M-H, Fixed, 95% CI) 3.11 [2.28, 4.24]
2 Treatment failure 3 547 Risk Ratio (M-H, Fixed, 95% CI) 2.77 [1.86, 4.10]
3 Adverse events 1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected
3.1 Serious 1 Risk Ratio (M-H, Fixed, 95% CI) Not estimable
3.2 Any 1 Risk Ratio (M-H, Fixed, 95% CI) Not estimable

Comparison 3. Three-dose regimen (with 1.2 mg chlorproguanil) versus sulfadoxine-pyrimethamine

No. of No. of

studies participants Statistical method FEffect size

Outcome or subgroup title

1 Parasitaemia 1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected
1.1 Day 7 1 Risk Ratio (M-H, Fixed, 95% CI) Not estimable
1.2 Day 28 1 Risk Ratio (M-H, Fixed, 95% CI) Not estimable
2 Treatment failure 1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected
3 Haemoglobin 1 Mean Difference (IV, Fixed, 95% CI) Totals not selected
3.1 Day 0 1 Mean Difference (IV, Fixed, 95% CI) Not estimable
3.2 Day 7 1 Mean Difference (IV, Fixed, 95% CI) Not estimable
3.3 Day 14 1 Mean Difference (IV, Fixed, 95% CI) Not estimable
3.4 Day 21 1 Mean Difference (IV, Fixed, 95% CI) Not estimable
3.5 Day 28 1 Mean Difference (IV, Fixed, 95% CI) Not estimable
1

4 Adverse events Risk Ratio (M-H, Fixed, 95% CI) Totals not selected
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4.1 Serious 1 Risk Ratio (M-H, Fixed, 95% CI) Not estimable

4.2 Requiring discontinuation 0 Risk Ratio (M-H, Fixed, 95% CI) Not estimable
of treatment

4.3 Any 1 Risk Ratio (M-H, Fixed, 95% CI) Not estimable

Comparison 4. Three-dose regimen (with 2.0 mg chlorproguanil) versus sulfadoxine-pyrimethamine (previous

SP failures)
No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Parasitaemia 1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected
1.1 Day 7 1 Risk Ratio (M-H, Fixed, 95% CI) Not estimable
2 Treatment failure 1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected
3 Adverse events 1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected
3.1 Any 1 Risk Ratio (M-H, Fixed, 95% CI) Not estimable

Comparison 5. Three-dose regimen (with 2.0 mg chlorproguanil) versus sulfadoxine-pyrimethamine (new atten-

dees)
No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Parasitaemia 1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected
1.1 Day 7 1 Risk Ratio (M-H, Fixed, 95% CI) Not estimable
1.2 Day 14 1 Risk Ratio (M-H, Fixed, 95% CI) Not estimable
2 Presence of fever 1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected
2.1 Day7 1 Risk Ratio (M-H, Fixed, 95% CI) Not estimable
2.2 Day 14 1 Risk Ratio (M-H, Fixed, 95% CI) Not estimable
3 Treatment failure by day 7 2 827 Risk Ratio (M-H, Fixed, 95% CI) 0.30 [0.19, 0.49]
4 Treatment failure by day 14 5 1709 Risk Ratio (M-H, Fixed, 95% CI) 0.36 [0.24, 0.53]
5 Haemoglobin 1 Mean Difference (IV, Fixed, 95% CI) Totals not selected
5.1 Day 0 1 Mean Difference (IV, Fixed, 95% CI) Not estimable
5.2 Day 7 1 Mean Difference (IV, Fixed, 95% CI) Not estimable
5.3 Day 14 1 Mean Difference (IV, Fixed, 95% CI) Not estimable
6 Adverse events 3 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
6.1 Serious 2 829 Risk Ratio (M-H, Fixed, 95% CI) 0.99 [0.61, 1.61]
6.2 Requiring discontinuation 2 829 Risk Ratio (M-H, Fixed, 95% CI) 4.54 [1.74, 11.82]
of treatment
6.3 Any 3 2679 Risk Ratio (M-H, Fixed, 95% CI) 0.97 [0.87, 1.09]
7 Serious adverse events (Alloueche 1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected
2004)
7.1 Red blood cell disorders 1 Risk Ratio (M-H, Fixed, 95% CI) Not estimable
7.2 Convulsions 1 Risk Ratio (M-H, Fixed, 95% CI) Not estimable
7.3 Other 1 Risk Ratio (M-H, Fixed, 95% CI) Not estimable
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7.4 Total serious "Treatment 1 Risk Ratio (M-H, Fixed, 95% CI)
Emergent Signs and Symptoms
(TESS)” (as described by

author)

Not estimable

Analysis 1.1. Comparison | One-dose regimen (with 1.2 mg chlorproganil) versus chloroquine, Outcome |

Parasitaemia.
Review:  Chlorproguanil-dapsone for treating uncomplicated malaria
Comparison: | One-dose regimen (with 1.2 mg chlorproganil) versus chloroquine
Outcome: | Parasitaemia
Study or subgroup Chlor-dap Chloroquine Risk Ratio Risk Ratio
n/N n/N M-H Fixed,95% ClI M-H Fixed,95% ClI
| Day 7
Keuter 1990 0/82 13/89 — 0.04 [ 0.00, 0.66 ]
2 Day 14
Keuter 1990 4/78 7175 T 0.55[0.17,1.80]
3 Day 21
Keuter 1990 5/75 16/68 - 028[0.11,073]
4 Day 28
Keuter 1990 10/65 9/45 - 077034, 1.74]
0001001 0.1 | 10100 1000
Favours chlor-dap Favours chloroquine

Analysis 1.2. Comparison | One-dose regimen (with 1.2 mg chlorproganil) versus chloroquine, Outcome 2

Treatment failure.
Review: Chlorproguanil-dapsone for treating uncomplicated malaria
Comparison: | One-dose regimen (with 1.2 mg chlorproganil) versus chloroquine

Outcome: 2 Treatment failure

Study or subgroup Chlor-dap Chloroquine Risk Ratio Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-H Fixed,95% Cl
Keuter 1990 19/82 47183 - 0.41[026,063]
0l 02 05 | 2 5 10
Favours chlor-dap Favours chloroquine
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Analysis 2.1. Comparison 2 One-dose regimen (with 1.2 mg chlorproguanil) versus sulfadoxine-
pyrimethamine, Outcome | Parasitaemia.

Review:  Chlorproguanil-dapsone for treating uncomplicated malaria

Comparison: 2 One-dose regimen (with 1.2 mg chlorproguanil) versus sulfadoxine-pyrimethamine

Outcome: | Parasitaemia

Study or subgroup Chlor-dap SP Risk Ratio Risk Ratio
n/N n/N M-H Fixed,95% CI M-H Fixed,95% Cl
| Day 7
Amukoye 1997 10/152 11137 — 901 [ 1.17,69.50 ]
Keuter 1990 0/82 5/90 B 0.10[ 001, 1.78]
Watkins 1988 0/48 0/39 00[00,00]
Subtotal (95% CI) 282 266 - 1.59 [ 0.58, 4.36 ]
Total events: 10 (Chlor-dap), 6 (SP)
Heterogeneity: Chi? = 6.33,df = | (P = 0.01); I> =84%
Test for overall effect: Z = 0.90 (P = 0.37)
2 Day 14
Keuter 1990 4/78 2/85 —i— 2.18 041, 1157]
Watkins 1988 1748 1/39 — 081 [005, 12587
Subtotal (95% CI) 126 124 - 1.68 [ 0.42, 6.76 ]
Total events: 5 (Chlor-dap), 3 (SP)
Heterogeneity: Chi? = 0.36, df = | (P = 0.55); 1> =0.0%
Test for overall effect: Z = 0.73 (P = 0.47)
3 Day 21
Keuter 1990 975 9/83 = 111 [ 046, 2.64 ]
Watkins 1988 7147 2/36 = 268059, 12.14]
Subtotal (95% CI) 122 119 he 1.44 [ 0.68, 3.02 ]
Total events: 16 (Chlor-dap), Il (SP)
Heterogeneity: Chi? = 1.00, df = | (P = 0.32); 1> =0%
Test for overall effect: Z = 0.96 (P = 0.34)
4 Day 28
Amukoye 1997 1017154 28/142 u 333[234,472]
Keuter 1990 19/73 9/82 il 237[ 115,491 ]
Watkins 1988 7140 2/36 T 3.15[0.70, 1420 ]
Subtotal (95% CI) 267 260 ¢ 3.11 [ 2.28, 4.24 ]
Total events: 127 (Chlor-dap), 39 (SP)
Heterogeneity: Chiz = 0.67, df = 2 (P = 0.71); 1> =0.0%
Test for overall effect: Z = 7.20 (P < 0.00001)
0001001 O I 10 100 1000
Favours chlor-dap Favours SP
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Analysis 2.2. Comparison 2 One-dose regimen (with 1.2 mg chlorproguanil) versus sulfadoxine-
pyrimethamine, Outcome 2 Treatment failure.

Review:  Chlorproguanil-dapsone for treating uncomplicated malaria

Comparison: 2 One-dose regimen (with 1.2 mg chlorproguanil) versus sulfadoxine-pyrimethamine

Outcome: 2 Treatment failure

Study or subgroup Chlor-dap SP Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-HFixed,95% Cl
Amukoye 1997 50/154 14/142 —— 50.1 % 329[191,569]
Keuter 1990 19/82 9/82 = 309 % 211 [1.02,439]
Watkins 1988 15/48 5/39 + 19.0 % 244097, 6.11]
Total (95% CI) 284 263 - 100.0 % 2.77 [ 1.86, 4.10 ]
Total events: 84 (Chlor-dap), 28 (SP)
Heterogeneity: Chiz = 0.99, df = 2 (P = 0.61); I> =0.0%
Test for overall effect: Z = 5.06 (P < 0.00001)
0l 02 05 | 2 5 10
Favours chlor-dap Favours SP

Analysis 2.3. Comparison 2 One-dose regimen (with 1.2 mg chlorproguanil) versus sulfadoxine-
pyrimethamine, Outcome 3 Adverse events.

Review:  Chlorproguanil-dapsone for treating uncomplicated malaria

Comparison: 2 One-dose regimen (with 1.2 mg chlorproguanil) versus sulfadoxine-pyrimethamine

Outcome: 3 Adverse events

Study or subgroup Chlor-dap SP Risk Ratio Risk Ratio
n/N n/N M-H Fixed,95% ClI M-H Fixed,95% ClI
| Serious
Amukoye 1997 0/154 3/142 I 0.13[001,253]
2 Any
Amukoye 1997 0/154 3/142 - 1 0.13[001,253]
0001001 0.1 | 10 100 1000
Favours chlor-dap Favours SP
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Analysis 3.1. Comparison 3 Three-dose regimen (with 1.2 mg chlorproguanil) versus sulfadoxine-

Review:  Chlorproguanil-dapsone for treating uncomplicated malaria

Comparison: 3 Three-dose regimen (with 1.2 mg chlorproguanil) versus sulfadoxine-pyrimethamine

Outcome: | Parasitaemia

pyrimethamine, Outcome | Parasitaemia.

Study or subgroup Chlor-dap SP Risk Ratio Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-H Fixed,95% ClI
| Day 7
Amukoye 1997 2/147 17137 - 1.86 [0.17,20.32]
2 Day 28
Amukoye 1997 62/152 28/142 - 207 [ 1.41,303]
0.001 001 0. | 10100 1000
Favours chlor-dap Favours SP

Analysis 3.2. Comparison 3 Three-dose regimen (with 1.2 mg chlorproguanil) versus sulfadoxine-
pyrimethamine, Outcome 2 Treatment failure.

Review:  Chlorproguanil-dapsone for treating uncomplicated malaria

Comparison: 3 Three-dose regimen (with 1.2 mg chlorproguanil) versus sulfadoxine-pyrimethamine

Outcome: 2 Treatment failure

Study or subgroup Chlor-dap SP Risk Ratio Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-HFixed,95% CI
Amukoye 1997 34/152 14/142 - 227[1.27,405]
0.0l 0.1 | 10 100
Favours chlor-dap Favours SP
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Analysis 3.3. Comparison 3 Three-dose regimen (with 1.2 mg chlorproguanil) versus sulfadoxine-

Review:  Chlorproguanil-dapsone for treating uncomplicated malaria

pyrimethamine, Outcome 3 Haemoglobin.

Comparison: 3 Three-dose regimen (with 1.2 mg chlorproguanil) versus sulfadoxine-pyrimethamine

Outcome: 3 Haemoglobin

Study or subgroup Chlor-dap SP Mean Difference Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IVFixed,95% Cl
| Day O
Amukoye 1997 152 82 (1.3) 142 8.1 (1.8) -1 0.10[-0.26, 046 ]
2 Day 7
Amukoye 1997 128 79 (1.2) 118 82(22) I -030[-0.75,0.15]
3 Day 14
Amukoye 1997 129 89 (1.7) 121 88 (1.7) -1 0.10[-0.32,052]
4 Day 21
Amukoye 1997 16 93 (1.7) 121 94 (I.1) N -0.10[-047,027]
5 Day 28
Amukoye 1997 120 9.3 (1.7) 121 9.6 (1.7) - 1 -030[-073,0.13]

-1 -05 0 05

Favours SP Favours chlor-dap

Analysis 3.4. Comparison 3 Three-dose regimen (with 1.2 mg chlorproguanil) versus sulfadoxine-
pyrimethamine, Outcome 4 Adverse events.

Review:  Chlorproguanil-dapsone for treating uncomplicated malaria

Comparison: 3 Three-dose regimen (with 1.2 mg chlorproguanil) versus sulfadoxine-pyrimethamine

Outcome: 4 Adverse events

Study or subgroup Chlor-dap SP Risk Ratio Risk Ratio
n/N n/N M-H Fixed,95% Cl M-HFixed,95% Cl

| Serious

Amukoye 1997 17152 3/142 - 1 031 [003,296]
2 Requiring discontinuation of treatment
3 Any

Amukoye 1997 17152 3/142 - 1 0.31[003,296]

00l 0.1 | 10 100
Favours chlor-dap Favours SP
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Analysis 4.1.

Comparison 4 Three-dose regimen (with 2.0 mg chlorproguanil) versus sulfadoxine-

pyrimethamine (previous SP failures), Outcome | Parasitaemia.

Review:  Chlorproguanil-dapsone for treating uncomplicated malaria

Comparison: 4 Three-dose regimen (with 2.0 mg chlorproguanil) versus sulfadoxine-pyrimethamine (previous SP failures)

Outcome: | Parasitaemia
Study or subgroup Chlor-dap SP Risk Ratio Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl
| Day 7
Mutabingwa 2001 3/44 28/46 0.1'1 [0.04,0.34]
0.0l 0.1 | 10 100
Favours chlor-dap Favours SP

Analysis 4.2. Comparison 4 Three-dose regimen (with 2.0 mg chlorproguanil) versus sulfadoxine-
pyrimethamine (previous SP failures), Outcome 2 Treatment failure.

Review:  Chlorproguanil-dapsone for treating uncomplicated malaria

Comparison: 4 Three-dose regimen (with 2.0 mg chlorproguanil) versus sulfadoxine-pyrimethamine (previous SP failures)

Outcome: 2 Treatment failure

Study or subgroup Chlor-dap SP Risk Ratio Risk Ratio
n/N n/N M-H Fixed,95% CI M-H,Fixed,95% CI
Mutabingwa 2001 3/46 28/46 I 0.11[004,033]
00l 0.1 | 10 100
Favours chlor-dap Favours SP
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Analysis 4.3. Comparison 4 Three-dose regimen (with 2.0 mg chlorproguanil) versus sulfadoxine-

pyrimethamine (previous SP failures), Outcome 3 Adverse events.

Review:  Chlorproguanil-dapsone for treating uncomplicated malaria

Comparison: 4 Three-dose regimen (with 2.0 mg chlorproguanil) versus sulfadoxine-pyrimethamine (previous SP failures)

Outcome: 3 Adverse events

Study or subgroup Chlor-dap SP Risk Ratio Risk Ratio
n/N n/N M-H Fixed,95% ClI M-H Fixed,95% ClI
I Any
Mutabingwa 2001 0/44 1/46 R 035[001,833]
0.001 001 0.1 | 10 100 1000
Favours chlor-dap Favours SP

Analysis 5.1. Comparison 5 Three-dose regimen (with 2.0 mg chlorproguanil) versus sulfadoxine-

pyrimethamine (new attendees), Outcome | Parasitaemia.

Review:  Chlorproguanil-dapsone for treating uncomplicated malaria

Comparison: 5 Three-dose regimen (with 2.0 mg chlorproguanil) versus sulfadoxine-pyrimethamine (new attendees)

Outcome: | Parasitaemia

Study or subgroup Chlor-dap SP Risk Ratio Risk Ratio
n/N n/N M-H Fixed,95% ClI M-H Fixed,95% ClI
| Day 7
Alloueche 2004 16/1480 13/370 e 031 [0.15,063]
2 Day 14
Alloueche 2004 67/1480 30/370 e 0.56[0.37,0.85]
0l 02 05 | 2 5 10
Favours chlor-dap Favours SP
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Analysis 5.2. Comparison 5 Three-dose regimen (with 2.0 mg chlorproguanil) versus sulfadoxine-

pyrimethamine (new attendees), Outcome 2 Presence of fever.

Review:  Chlorproguanil-dapsone for treating uncomplicated malaria

Comparison: 5 Three-dose regimen (with 2.0 mg chlorproguanil) versus sulfadoxine-pyrimethamine (new attendees)

Outcome: 2 Presence of fever

Study or subgroup Chlor-dap SP Risk Ratio Risk Ratio
n/N n/N M-H Fixed,95% ClI M-H Fixed,95% ClI
| Day 7
Alloueche 2004 40/1480 13/370 T 0.77 [ 042, 1.42]
2 Day 14
Alloueche 2004 57/1480 9/370 T 1.58 [0.79,3.17]
0l 02 05 | 2 5 10
Favours chlor-dap Favours SP

Analysis 5.3. Comparison 5 Three-dose regimen (with 2.0 mg chlorproguanil) versus sulfadoxine-

pyrimethamine (new attendees), Outcome 3 Treatment failure by day 7.

Review:  Chlorproguanil-dapsone for treating uncomplicated malaria

Comparison: 5 Three-dose regimen (with 2.0 mg chlorproguanil) versus sulfadoxine-pyrimethamine (new attendees)

Outcome: 3 Treatment failure by day 7

Study or subgroup Chlor-dap SP Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% ClI M-H Fixed,95% ClI

Sulo-Kenya 8/186 22/195 —& 319 % 038 [0.17,083]

Sulo-Malawi 12/222 46/224 8 68.1' % 026[0.14,048]
Total (95% CI) 408 419 - 100.0 % 0.30 [ 0.19, 0.49 ]
Total events: 20 (Chlor-dap), 68 (SP)
Heterogeneity: Chi? = 0.54, df = | (P = 0.46); I> =0.0%
Test for overall effect: Z = 4.92 (P < 0.00001)
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Analysis 5.4. Comparison 5 Three-dose regimen (with 2.0 mg chlorproguanil) versus sulfadoxine-

pyrimethamine (new attendees), Outcome 4 Treatment failure by day 14.
Review:  Chlorproguanil-dapsone for treating uncomplicated malaria
Comparison: 5 Three-dose regimen (with 2.0 mg chlorproguanil) versus sulfadoxine-pyrimethamine (new attendees)

Outcome: 4 Treatment failure by day 14

Study or subgroup Chlor-dap SP Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-HFixed,95% Cl
Alloueche-Gabon 13/184 9/43 = 24.6 % 034 [0.15,074]
Alloueche-Kenya 10/302 14/76 —a- 377 % 0.18[0.08,039]
Alloueche-Malawi 3/285 4171 - 10.8 % 0.1970.04,0.82]
Alloueche-Nigeria 15/293 5/74 ™ 135% 076[028,202]
Alloueche-Tanzania 12/302 5/79 T 134 % 0.63[023,1.73]
Total (95% CI) 1366 343 he 100.0 % 0.36 [ 0.24, 0.53 ]
Total events: 53 (Chlor-dap), 37 (SP)
Heterogeneity: Chi2 = 7.26, df = 4 (P = 0.12); 1> =45%
Test for overall effect: Z = 5.04 (P < 0.00001)

0.0l 0.1 | 10 100

Favours chlor-dap Favours SP

Analysis 5.5. Comparison 5 Three-dose regimen (with 2.0 mg chlorproguanil) versus sulfadoxine-

pyrimethamine (new attendees), Outcome 5 Haemoglobin.
Review:  Chlorproguanil-dapsone for treating uncomplicated malaria

Comparison: 5 Three-dose regimen (with 2.0 mg chlorproguanil) versus sulfadoxine-pyrimethamine (new attendees)

Outcome: 5 Haemoglobin

Study or subgroup Chlor-dap SP Mean Difference Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV Fixed,95% ClI
| Day O
Alloueche 2004 1479 9.4 (1.96) 370 9.6 (1.96) ] -020[-042,0.02]
2 Day 7
Alloueche 2004 1364 8.9 (1.88) 337 9.3 (1.87) I -040[-0.62,-0.18 ]
3 Day 14
Alloueche 2004 175 9.4 (1.35) 43 9.7 (1.67) - 1 -0.30[-0.84,0.24 ]
-1 -0.5 0 05 |
Favours SP Favours chlor-dap
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Analysis 5.6. Comparison 5 Three-dose regimen (with 2.0 mg chlorproguanil) versus sulfadoxine-

pyrimethamine (new attendees), Outcome 6 Adverse events.

Review:  Chlorproguanil-dapsone for treating uncomplicated malaria

Comparison:

Outcome: 6 Adverse events

5 Three-dose regimen (with 2.0 mg chlorproguanil) versus sulfadoxine-pyrimethamine (new attendees)

Study or subgroup Chlor-dap SP Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% ClI
| Serious
Sulo-Kenya 19/188 217195 I 674 % 0941052, 1.69]
Sulo-Malawi 11222 10/224 326 % .11 7048, 256]
Subtotal (95% CI) 410 419 - 100.0 % 0.99 [ 0.61, 1.61 ]
Total events: 30 (Chlor-dap), 31 (SP)
Heterogeneity: Chi? = 0.10, df = | (P = 0.75); I> =0.0%
Test for overall effect: Z = 0.02 (P = 0.98)
2 Requiring discontinuation of treatment
Sulo-Kenya 17/188 4/195 —- 798 % 4411 151,1286]
Sulo-Malawi 5/222 11224 T 202 % 505[059, 42.84 ]
Subtotal (95% CI) 410 419 - 100.0 % 4.54[1.74,11.82 ]
Total events: 22 (Chlor-dap), 5 (SP)
Heterogeneity: Chi?2 = 001, df = | (P = 091); I> =0.0%
Test for overall effect: Z = 3.10 (P = 0.0020)
3 Any
Alloueche 2004 675/1480 185/370 | 89.0 % 091[08I,1.02]
Sulo-Kenya 36/188 25/195 ™ 74 % 149 [093,239]
Sulo-Malawi 16/222 12/224 T 36% 1.35[0.65,278]
Subtotal (95% CI) 1890 789 100.0 % 0.97 [ 0.87, 1.09 ]
Total events: 727 (Chlor-dap), 222 (SP)
Heterogeneity: Chi2 = 5.12, df = 2 (P = 0.08); 1> =61%
Test for overall effect: Z =052 (P = 0.61)
00l 0.1 | 10 100
Favours chlor-dap Favours SP

Chlorproguanil-dapsone for treating uncomplicated malaria (Review)
Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

33



Analysis 5.7. Comparison 5 Three-dose regimen (with 2.0 mg chlorproguanil) versus sulfadoxine-
pyrimethamine (new attendees), Outcome 7 Serious adverse events (Alloueche 2004).

Review:  Chlorproguanil-dapsone for treating uncomplicated malaria

Comparison: 5 Three-dose regimen (with 2.0 mg chlorproguanil) versus sulfadoxine-pyrimethamine (new attendees)

Outcome: 7 Serious adverse events (Alloueche 2004)

Study or subgroup Chlor-dap SP Risk Ratio Risk Ratio
n/N n/N M-HFixed,95% Cl M-HFixed,95% ClI

| Red blood cell disorders

Alloueche 2004 10/1480 1/370 ] 250[032, 1947]
2 Convulsions

Alloueche 2004 4/1480 2/370 I 0.50[0.09,272]
3 Other

Alloueche 2004 2/1480 1/370 - 1 0.50 [ 0.05, 5.50]
4 Total serious ""Treatment Emergent Signs and Symptoms (TESS)" (as described by author)

Alloueche 2004 16/1480 4/370 T 1.00[0.34,297]

0.01 0.1 | 10 100
Favours chlor-dap Favours SP

WHAT’S NEW

Last assessed as up-to-date: 13 August 2004.

16 July 2008  Review declared as stable

This review, converted to a new review format with minor editing, will no longer be up-
dated because chlorproguanil-dapsone (LapDap) has been “withdrawn following demon-
stration of post-treatment haemolytic anaemia in G6PD deficient patients in a Phase III
trial of chlorproguanil-dapsone-artesunate (Dacart” ™) versus artemether-lumefantrine
(Coartem®) and confirmation of findings in a comparative trial of LapDap”™ versus
Dacart”™” (WHO 2008)

HISTORY
Protocol first published: Issue 1, 2004
Review first published: Issue 4, 2004
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