Editorial

Antimalarial drug discovery and design in the era of resistance

These are interesting times for antimalarial drug research. On the one hand, recent reports from Southeast Asia
paint a grim picture of reduced malarial parasite susceptibility to artemisinin combination therapies (ACTs),
currently the mainstay of antimalarial treatment in most of the world [1]. History has shown us that the
protozoal parasite of malaria (Plasmodium), in particular the most lethal human parasite Plasmodium
falciparum, is adept at acquiring resistance to the antimalarial drugs that we have deployed [2]. The fall from
grace of former stalwarts such as chloroquine and sulphadoxine + pyrimethamine has in this respect been

spectacular: in some regions the therapeutic lifespan of the latter has been as little as 5 years [3].

On the other hand, progress in understanding parasite biology, antimalarial drug mechanisms of action, drug
target identification and validation, and generation of new drug candidates has been advancing at an
unprecedented rate [4-9]. In particular, high-throughput screening of vast chemical libraries has identified
thousands of drug-like compounds with at least moderate activity on cultured blood-stage parasites,
multiplying the number of chemical starting points available for antimalarial lead generation [10]. Methods for
cultivation and drug susceptibility testing of liver-stage and pre-sexual (gametocyte) parasites have also
improved [11,12]. These advances provide tools for the development of drugs affecting not only the
pathogenic forms of malarial parasite but also those responsible for transmission. These latter advances are
appropriate to the emerging research agenda for malaria, which emphasizes the development of tools required
not just for controlling but for eradicating the disease [13]. Even if these advances translate into new
antimalarial drugs in the clinic, it is however likely or perhaps inevitable that they too will fall prey to
resistance, and only ‘buy us a few years’ until yet more drugs can be developed. How can we break out of this

vicious cycle?

The purpose of this Special Issue is to address (i) the factors that contribute to the speed of emergence of
resistance among different antimalarial drugs, and (ii) strategies for developing therapies less prone to
resistance. The aim is to encourage consideration of likely resistance in new antimalarial drug discovery and
design projects, and to stimulate thinking about how future therapies might be made more ‘resistance-proof’.
The current state of antimalarial drug resistance in the field, especially as regards ACTs, and the need for drugs
less prone to resistance are first set out by Harald Noedl (University of Vienna) [14]. This is followed by a
discussion of our current understanding of antimalarial resistance and how to factor propensity for resistance
into antimalarial drug development, by José Garcia-Bustos and Javier Gamo (Glaxo SmithKline, Tres Cantos,
Spain) [15]. A number of different approaches to more ‘resistance-proof” drugs can be conceived. One,
according to David Sullivan (Johns Hopkins School of Public Health, USA) is to develop drugs that target
processes outside the genetic control of the parasite, so that resistance cannot easily arise by for example point
mutations in the target (e.g. enzyme, receptor) gene [16]. This concept can be taken further, as discussed by
Miguel Prudéncio and Maria Mota (Institute of Molecular Medicine, Lisbon), by targetting host factors rather
than parasite ones [17]. If these host factors can be inhibited without significant toxicity, this might constitute
another form of drug to which resistance could not readily arise. Yet another approach may be to target the
pathogenic processes initiated by the parasite, rather than parasite growth and survival per se, hence (possibly)

avoiding the selective pressure exerted by conventional antimalarial drugs. This idea is considered by Angus
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Bell and Daniela Boehm (Trinity College Dublin) [18]. There are other approaches that are being and
doubtless will be pursued by the malaria research community. We hope that these articles will stimulate such

efforts.
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