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Abstract

Mutations in the dihydrofolate reductase gene (dhfr) of Plasmodium falciparum have been proposed as

molecular markers for the surveillance of sulfadoxine-pyrimethamine (SP)-resistant malaria, but such

proposals have not been validated. At 7 Ugandan sites in 1999, we determined the population-based

prevalence of infections with mutations and the mutant allele frequency of dhfr codons 108, 51, and 59

using a random sample of infected individuals aged 1–45 years. Sulfadoxine-pyrimethamine treatment

failure was independently estimated by In vivo in 327 children aged 6–59 months with clinical malaria.

The prevalence of infections with the single point mutations and the dhfr codons 108 and 51 mutant allele

frequency were not correlated to SP treatment failure. However, the dhfr codon 59 mutant allele

frequency was positively correlated to SP treatment failure (r= 0.72, P= 0.06). The ratio of the infections

with the mutant to wild genotype (M/W) and that of the mutant to wild allele (MA/WA) had the same

values. Both dhfr codon 59 M/W and MA/WA ratio were significantly and positively correlated to SP

treatment failure (r= 0.73, P= 0.05). Moreover, the prevalence of infections with only 2 mutations (Asn-

108 plus Ile-51) was significantly and inversely correlated to the prevalence of infections with 3

mutations (Asn-108 plus Ile-51 plus Arg-59) (r = 0.92, P = 0.004), suggesting the stepwise accumulation

of the dhfr mutations is Asn-108 Ile-51 Arg-59 and further supporting the idea of using the dhfr codon 59

M/W ratio as a molecular index for the prediction of SP treatment failure. At the population level,

the dhfr codon 59 M/W ratio is a simple and stable index for the estimation of SP treatment failure.
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