
Two mutations in dihydrofolate reductase combined with one in the
dihydropteroate synthase gene predict sulphadoxine– pyrimethamine
parasitological failure in Ugandan children with uncomplicated falciparum
malaria.

Ambrose O. Talisuna a,b,∗, Anne Nalunkuma-Kazibwe c, Peter Langi a, Theonest K.
Mutabingwa d,e, William W. Watkinsf , Eric Van Marck g, Thomas G. Egwang c, Umberto
D’Alessandro b

a Ministry of Health, Epidemiological Surveillance Division, P. O. Box 7272, Kampala, Uganda,
Belgium

b Prince Leopold Institute of Tropical Medicine, Nationalestraat 155, B2000 Antwerp, Belgium

c Department of Parasitology, Med Biotech Laboratories, Kampala, Uganda, Belgium

d National Institute for Medical Research, Amani, Tanzania

e London School of Hygiene and Tropical Medicine, Gates Malaria Partnership, London, UK

f Department of Pharmacology and Therapeutics, University of Liverpool, Liverpool L693BX,
UK g University of Antwerp, Faculty of Medicine, Antwerp, Belgium.

Received 11 September 2003, Revised 13 April 2004, Accepted 15 April 2004, Available online
2 June 2004.

https://doi.org/10.1016/j.meegid.2004.04.002

Abstract
The point mutations in the Plasmodium falciparum dihydrofolate reductase (dhfr) and
the dihydropteroate synthase (dhps) genes that are linked to sulphadoxine–pyrimethamine (SP)
resistance in vitro have been well characterised. To determine whether a few of these mutations
could predict SP treatment failure in vivo, two mutations (Asn-108 and Arg-59) in the dhfr gene
and one (Glu-540) in the dhps gene were analysed according to the risk of SP parasitological
failure (RI–RIII) at day 28 in pre-treatment isolates in 79 Ugandan children aged 6–59 (mean =
18.4, S.D. = 8.8) months with uncomplicated falciparum malaria. Neither the dhfr-108 (P=0.3)
nor the dhps-540 (P=0.6) or dhfr-108 + dhps-540 (P=0.08) mutations were significantly
associated with SP parasitological failure. However, the dhfr-108 + dhfr-59 (P = 0.04), the dhfr-
59 + dhps-540 (P = 0.04) and the dhfr-108 + dhfr-59 + dhps-540 (P = 0.02) mutations
significantly increased the risk for SP parasitological failure. Our findings confirm an earlier
report that the dhfr-59 and the dhps-540 mutations could be useful genetic markers for rapid
screening of populations at high risk of SP resistance.


