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Abstract
Recent publications put a serious warning regarding the inefficacy of sulphadoxine-pyrimethamine (SP) for the
intermittent preventive treatment of malaria in young children (IPTi). Recommendations for other therapies are
being made. By using a different and better sulphonamide (sulphamethoxypyrazine), it is possible to manufacture
fixed dose combination pills with artesunate and pyrimethamine. This combination permits a full therapy over
24 hours (dosing interval being 12 hours). It is recommended that this combination should be tested in future field
studies of IPTi.
Background
Intermitted preventive therapy (IPT) is the administration of a full course of an anti-malarial drug at specified
time points in pregnant women and children, whether
parasites are present or not. It is expected that, by doing
so, the incidence of clinical malaria will be reduced in
the two patient groups. In pregnant women, the outcomes are the neonatal weight and the presence of placental malaria and maternal anemia. The idea behind
the intermittent use of an anti-malarial drug is to lower
the risks for spreading resistance and prevent the
impairment of the development of natural immunity in
children [1]. Currently the intermittent preventive treatment for malaria in infants (IPTi), children (IPTc) and
pregnant women (IPTp) is performed with a sulphonamide (sulphadoxine) in combination with pyrimethamine, a combination which is no longer recommended
for malaria treatment [2]. The use for IPTi is currently
controversial as inconsistent data has been collected in
different efficacy studies regarding the degree of protection against malaria, the period of protective benefit and
the real positive effect on anaemia, hospital admission
and mortality. The lower efficacy due to growing resistance to sulphadoxine-pyrimethamine and the high
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incidence of serious adverse effects in treated children
are also issues of concern [3,4]. For instance, in a recent
paper of Gosling et al comparing efficacy of SP, chlorproguanil-dapsone and mefloquine for preventing clinical malaria in infant, the first two regimens had no
protective effect at all, and mefloquine had a protective
effect of 38.1% [5]. Therefore, new drugs or drug combinations are needed for IPTi. Cairns et al suggested that
“The ideal regimen for IPTi and IPT in older children
would be a fixed formulation of two long-acting antimalarials with similar pharmacokinetic profiles that
could be given as a single dose and be perfectly safe”
[6]. In a recent editorial, McGready suggested that preventive intermittent therapy in children below one year
of age is probably not worth it since children are relatively protected from malaria in the first few months of
their life [7]. She concluded that for IPTi, SP is the
wrong drug in the wrong dose at the wrong time. This
opinion contrasts with a meta-analysis involving six studies, published by Aponte et al where it was concluded
that intermittent treatment with SP prevented malaria
for about one month after each dose [8]. The point of
view of McGready is interesting: following the loss of SP
as a treatment regimen for symptomatic malaria,
the question is whether the days of SP and similar drugs
as preventive monotherapy are over? Probably yes.
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The arguments to conclude this will be developed in the
following paragraphs.

Sulphonamides for malaria
The use of sulphonamide in combination with pyrimethamine for the treatment of malaria goes back to
the early seventies when Hoffman-La-Roche introduced
the drug Fansidar ® . It was recommended to use this
combination as follows: three tablets containing 500 mg
sulphadoxine and 25 mg pyrimethamine, as a single
dose. Nearly at the same time a competitive drug was
launched by Farmitalia under the brand name Metakelfin® containing as sulphonamide sulphamethoxypyrazine
(SM), but it was introduced in a limited number of
countries only. Both SP and sulphamethoxypyrazine-pyrimethamine (SMP) have been used in Africa for many
years and were only recently stopped being recommended for the curative treatment of malaria in some
African countries in favour of artemisinin-based combination therapy (ACT). In the past, the combination with
SP or SMP worked well, was cheap and well-accepted in
virtually all areas where malaria is abundant.
The combination SP was selected by some for intermittent therapy in infant, children and in pregnant
women. But why SP was preferred over SMP is not
clear. Although both sulphonamides are relatively safe,
it is known that fewer side effects have been seen with
sulphamethoxypyrazine than with sulphadoxine [2]. In
fact, SMP is still considered by many as the “best sulphonamide-pyrimethamine” combination. In fact, long
ago the drug was strongly recommended by WHO and
used in a large malaria eradication programme in the
hyperendemic malarial area of Garki, Nigeria [9], and
not a single side effect was reported in clinical efficacy
trials.
SP and SMP act by inhibiting the folic acid biosynthesis of the parasite (but also of bacteria) at two levels.
First, the sulphonamide acts as a competitive inhibitor
with p-amino benzoic acid in the first part of the synthesis of folic acid. At a later stage, pyrimethamine interferes with the dihydrofolate reductase enzyme necessary
to reduce the intermediate compound dihydrofolate into
folic acid [10]. Unfortunately, parasites, including Plasmodium falciparum, can mutate around its action and
SP resistance can be very high in certain areas like
Ghana and Rwanda, where 35 and 50% resistance are
reported, respectively [11,12]. Mutations can be manifold and are particularly directed against the reductase
enzyme that is the target for pyrimethamine. Mutations
against the synthase enzyme are more unlikely since the
sulphonamide does not interfere with the enzyme system involved. From a practical point of view, this means
that SP can become useless in case they are used in children suffering from an infection caused by resistant
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parasites, as it was probably the case in the patients studied by Gosling et al [5].
The use of combination therapies including artesunate
or artemether could also be theoretically possible for
IPT and represent a valid alternative to sulfonamide
alone. Cissé et al published in 2006 their positive experience when using a single dose of artesunate combined
with one dose of SP leading to a clear-cut prevention of
malaria over a 13-week follow-up period [13]. However,
using only one tablet of artesunate and one dose of SP
is dangerous and may lead to the development of resistance since this combination is not capable of appropriately reducing the parasite load. If one would rather give
a full treatment, making fixed dose preparations of artesunate with SP is not feasible since artesunate should be
given in three doses over three days (48 h) and the SP
part is administered as a single high dose (1,500 mg).
Interestingly, a single dose of 200 mg SMP gives a
comparable therapeutic effect as 1,500 mg of SP. In fact
despite the fact that both sulphonamides are considered
to be long acting, SP has a longer elimination half life
(about 200 h but variable) and a very high binding to
plasma proteins (between 95 and 99%). In contrast the
elimination half life of SMP is 65-85 hours and plasma
protein binding is only 65% [14]. Since for sulphonamide therapy only the non-protein-bound part of the
drug (the so called free fraction which distributes in all
body compartments) is active against bacteria and parasites, a much smaller dose of SMP can be given when
compared to SP. This also means that administering a
larger dose of SMP (like the dose given for SP) results
in a much longer duration of action than that of a comparable dose of SP.
Conversely to SP, it is possible to make a true fixed
dose preparation of SMP and artesunate. This was done
by the Belgian company Dafra Pharma which introduced
this as a malaria therapeutic agent under the brand
name Co-arinate®. Each pill for adults contains 200 mg
artesunate, 500 mg sulphamethoxypyrazine and 25 mg
pyrimethamine. The tablets for children contain half
that dose and for infants the tablets can easily be broken
so that the half unit contains only 50 mg artesunate
with 125 mg sulphonamide and 6.25 mg pyrimethamine.
Several studies involving several thousands of patients
support the clinical efficacy against that combination
[12,15-18]. The incidence of side effects is very low and
adequate clinical and parasitological cure rates (APCR)
PCR corrected at day 28 reaches up to 99% level. Interestingly, the drug is also highly efficacious in areas with
pronounced SP resistance like in Rwanda [9]. The full
curative dosing can be done over 24 h (dose interval
12h) or 48 h (dose interval 24 h).
In the author’s opinion, the use of a FDC with artesunate should seriously be reconsidered for IPTi, and the
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combination As+SMP represents a good candidate drug
for such use. In fact, the drug is highly efficacious, it is
safe, simple to administer and its production cost is
very low.
Competing interests
The author declares that he has no competing interests. However, previously
he was medical director of Dafra Pharma. He now retired from that function
having reached the age.
Received: 21 May 2010 Accepted: 29 March 2011
Published: 29 March 2011
References
1. Gosling RD, Cairns ME, Chico RM, Chandramohan D: Intermittent
preventive treatment against malaria: an update. Expert Rev Anti Infect
Ther 2010, 8:589-606.
2. World Health Organization. [http://www.who.int].
3. Harrington WE, Mutabingwa TK, Muehlenbachs A, Sorensen B, Bolla MC,
Fried M, Duffy PE: Competitive facilitation of drug-resistant Plasmodium
falciparum malaria parasites in pregnant women who receive preventive
treatment. Proc Natl Acad Sci USA 2009, 106:9027-9032.
4. Menéndez C, Bardají A, Sigauque B, Romagosa C, Sanz S, Serra-Casas E,
Macete E, Berenguera A, David C, Dobaño C, Naniche D, Mayor A, Ordi J,
Mandomando I, Aponte JJ, Mabunda S, Alonso PL: A randomized placebocontrolled trial of intermittent preventive treatment in pregnant women
in the context of insecticide treated nets delivered through the
antenatal clinic. PLoS One 2008, 3:e1934.
5. Gosling RD, Gesase S, Mosha JF, Carneiro I, Hashim R, Lemnge M,
Mosha FW, Greenwood B, Chandramohan D: Protective efficacy and safety
of three antimalarial regimens for intermittent preventive treatment for
malaria in infants: a randomised, double-blind, placebo-controlled trial.
Lancet 2009, 374:1521-1532.
6. Cairns M, Gosling R, Gesase S, Mosha J, Greenwood B, Chandramohan D:
Mode of action and choice of antimalarial drugs for intermittent
preventive treatment in infants. Trans R Soc Trop Med 2009,
103:1199-1201.
7. McGready R: Intermittent preventive treatment of malaria in infancy.
Lancet 2009, 374:1478-1480.
8. Aponte JJ, Schellenberg D, Egan A, Breckenridge A, Carneiro I, Critchley J,
Danquah I, Dodoo A, Kobbe R, Lell B, May J, Premji Z, Sanz S, Sevene E,
Soulaymani-Becheikh R, Winstanley P, Adjei S, Anemana S,
Chandramohan D, Issifou S, Mockenhaupt F, Owusu-Agyei S, Greenwood B,
Grobusch MP, Kremsner PG, Macete E, Mshinda H, Newman RD, Slutsker L,
Tanner M, Alonso P, Menendez C: Efficacy and safety of intermittent
preventive treatment with sulfadoxine-pyrimethamine for malaria in
African infants: a pooled analysis of six randomised, placebo-controlled
trials. Lancet 2009, 374:1533-1542.
9. Molineaux L, Gramiccia G: The Garki Project: Research of the
epidemiology and control of malaria in the Sudan savanna of West
Africa. WHO Press; 1980.
10. Peters W, Richards WHG: Sulphonamides and Sulphones. Antimalarial
drugs II Berlin-Heidelberg: Springer Verlag; 1984.
11. Mockenhaupt FP, Bedu-Addo G, Eggelte TA, Hommerich L, Holmberg V,
von Oertzen C, Bienzle U: Rapid increase in the prevalence of
sulfadoxine-pyrimethamine resistance among Plasmodium falciparum
isolated from pregnant women in Ghana. J Infect Dis 2008, 198:1545-1549.
12. Rulisa S, Gatarayiha JP, Kabarisa T, Ndayisaba G: Comparison of different
artemisinin-based combinations for the treatment of Plasmodium
falciparum malaria in children in Kigali, Rwanda, an area of resistance to
sulfadoxine-pyrimethamine: artesunate plus sulfadoxine/pyrimethamine
versus artesunate plus sulfamethoxypyrazine/pyrimethamine. Am J Trop
Med Hyg 2007, 77:612-616.
13. Cissé B, Sokhna C, Boulanger D, Milet J, Bâ el H, Richardson K, Hallett R,
Sutherland C, Simondon K, Simondon F, Alexander N, Gaye O, Targett G,
Lines J, Greenwood B, Trape JF: Seasonal intermittent preventive
treatment with artesunate and sulfadoxine-pyrimethamine for
prevention of malaria in Senegalese children: a randomised, placebocontrolled, double-blind trial. Lancet 2006, 367:659-667.

Page 3 of 3

14. Devriendt A, Jansen FH: Aspects of sulphonamide therapy:
pharmacologic and pharmacokinetic considerations. Medikon 1973,
2:185-93.
15. Sagara I, Dicko A, Djimde A, Guindo O, Kone M, Tolo Y, Thera MA,
Sogoba M, Fofana M, Ouattara A, Sissoko M, Jansen HF, Doumbo OK: A
randomized trial of artesunate-sulfamethoxypyrazine-pyrimethamine
versus artemether-lumefantrine for the treatment of uncomplicated
Plasmodium falciparum malaria in Mali. Am J Trop Med Hyg 2006,
75:630-636.
16. Adam I, Magzoub M, Osman ME, Khalil IF, Alifrangis M, Elmardi KA: A fixeddose 24-hour regimen of artesunate plus sulfamethoxypyrazinepyrimethamine for the treatment of uncomplicated Plasmodium
falciparum malaria in eastern Sudan. Ann Clin Microbiol Antimicrob 2006,
5:18.
17. Penali LK, Jansen FH: Single day, three dose treatment with fixed dose
combination artesunate/sulfamethoxypyrazine/pyrimethamine to cure P.
falciparum malaria. Int J Infect Dis 2008, 12:430-437.
18. Sagara I, Rulisa S, Mbacham W, Adam I, Sissoko K, Maiga H, Traore OB,
Dara N, Dicko YT, Dicko A, Djimdé A, Jansen FH, Doumbo OK: Efficacy and
safety of a fixed dose artesunate-sulphamethoxypyrazine-pyrimethamine
compared to artemether-lumefantrine for the treatment of
uncomplicated falciparum malaria across Africa: a randomized multicentre trial. Malar J 2009, 8:63.
doi:10.1186/1475-2875-10-70
Cite this article as: Jansen: Intermittent preventive therapy for malaria:
arguments in favour of artesunate and sulphamethoxypyrazine pyrimethamine combination. Malaria Journal 2011 10:70.

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

