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Executive summary

Background 

Plasmodium resistance to antimalarial medicines is one of the major obstacles in the fight against 
malaria. Comprehensive, up-to-date understanding of the scope of antimalarial resistance is essential for 
protecting the recent advances in malaria control. Without regular monitoring and reporting of antimalarial 
drug resistance, the disease burden and the economic costs of malaria will rise dramatically. In addition, 
ineffective treatment resulting from drug resistance might lead more patients to rely on the unregulated 
private sector, increasing the risk of reliance on monotherapy, substandard and counterfeit medicines and 
subsequently leading to the emergence or further spread of drug resistance. 

Measurement of drug resistance in malaria is complex. The tools that are used to monitor drug efficacy 
and evaluate drug resistance are described in this report. Studies of clinical and parasitological outcomes 
are the main sources of information on which national malaria control programmes base treatment policy; 
however, other studies are needed to confirm drug resistance. The aim of in vitro studies is to measure 
the intrinsic sensitivity of parasites to antimalarial drugs; molecular markers are used to identify genetic 
mutations related to antimalarial drug resistance in the parasite genome; and pharmacokinetic studies 
characterize antimalarial drug absorption, distribution, metabolism and elimination in the body. While each 
method makes a contribution to a more complete understanding of antimalarial drug resistance, therapeutic 
efficacy studies remain the gold standard for guiding drug policy. This report is therefore based primarily on 
the results of therapeutic efficacy studies. 

WHO global database on antimalarial drug 
efficacy 

The results of therapeutic efficacy studies conducted within national malaria control programmes and 
in research institutes in which antimalarial treatment efficacy was diligently monitored, were systematically 
collected and analysed for the WHO global database on antimalarial drug efficacy. As of June 2010, the 
database contained the clinical and parasitological outcomes of 3932 studies conducted between 1996 and 
June 2010 on P. falciparum malaria; however, only those studies conducted during the past 10 years and 
which met the inclusion criteria were included in this report. The analysis was thus based on 1120 studies 
representing 81 848 patients. The results are presented for monotherapy and for combination therapy, by 
country and by drug. Published findings and country data on the efficacy of P. vivax malaria treatment were 
also reviewed, but a similar database does not yet exist for P. vivax malaria. 

WHO has recommended artemisinin1-based combination therapies (ACTs) as first-line treatment for 
uncomplicated P. falciparum malaria since 2001, and, during the past decade, most malaria-endemic countries 
shifted their national treatment policies to ACTs. Nonetheless, the efficacy studies of monotherapies are of 
interest because some of these monotherapies are components of ACTs; as the efficacy of a monotherapy 
is often correlated with that of the combinations in which it occurs, the results of these studies can provide 
an indication of the overall efficacy of ACTs. Chloroquine is still being used as first-line treatment in some 
countries and studies of oral artesunate monotherapy are conducted to improve understanding of the 
spread and mechanism of artemisinin resistance. 

1 �Unless otherwise indicated, the word ‘artemisinin’ is used in this document to refer to artemisinin and its derivatives, artesunate, 
artemether and dihydroartemisinin.
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