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Abstract

Mahidol University’s Institutional Repository (Mahidol IR) has been designed for collecting,

preserving, and disseminating both published and unpublished scholarly works which are valuable

intellectual outputs of Mahidol University staff in digital formats. The Mahidol IR can be accessed from

Mahidol University Library webpage (www.li.mahidol.ac.th) or IR’'s webpage (http:/repository.li.mahidol.ac.th).

This project has been done to support the vision and mission of Mahidol University aiming at achieving

the goal of being a national research university. DSpace institutional repository application which offers

convenience for retrieving information has been applied. In addition, a search engine can also be used to

get access to the Mahidol IR from everywhere at, everytime. To collaborate with other International

Institutional repository networks. The Mahidol IR Uses Dublin Core metadata standard for describing

items and exchange linkage across various information management systems internationally.

Keywords: Mahidol IR, Institutional Repository, Digital Repository
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Tropical Diseases,
Travel Medicine and Vaccines

REVIEW Open Access

The threat of antimalarial drug resistance

Borimas Hanboonkunupakarn™ and Nicholas 1. White™?

@Cm:sh’alk

Abstract

of both sides and plan for the future.

The battle between man and malaria has continued for thousands of years. Antimalarial drugs are essential
weapons to fight the disease, but their efficacy is threatened by drug resistance which continues to emerge
creating a major obstacle to malaria control and jeopardizing renewed hopes for elimination. As 2016 is the
first year under WHO Global Technical Strategy for Malaria 2016-2030, it is a good time to ponder the progress
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Background

Malaria is an ancient disease that has existed for several
thousand years (as evidenced from Plasmodial DNA in
mummies [1]). It is the most important parasitic dis-
ease of man and it is still a major health problem in
tropical countries [2]. The disease is caused by hemo-
protozoa of the genus Plasmodium. These parasites are
transmitted by the bites of infected female anopheline
mosquitoes. 5ix malaria species are known to cause
human malaria: P. falciparum, P. vivax, P. ovale curtisi,
P ovale wallikeri, P. malariae, and P. knowlesi [3].
According to the World Health Organisation (WHO),
around 3.2 billion people are at risk of malaria infection
and there were 214 million new cases of malaria in
2015. The African Region accounted for most cases of
malaria (88 %), followed by the South-East Asia Region
(10 %) and then the Eastern Mediterranean Region
(2 %). In the same year, 438,000 deaths from malaria
were estimated to have occurred: 90 % of these deaths
occurred in the African Region [2]. However, the true
numbers may be much higher due to health informa-
tion problems in resource-poor settings [4, 5]. Previous
study by Snow et al, using geographical and demo-
graphic data and epidemiologic models, suggested that
global faleiparum malaria could be up to 50 % higher
than the number reported by WHO with 200 % higher
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estimates for areas outside Afdca [6]. P falciparum is
responsible for the great majority of deaths from malaria.
Most of the fatalities are in African children. The propen-
sity for P falciparum to cause severe disease was recog-
nized by the great Halian malariologists within a few years
of the discovery of the malata parasite by Laveran in
1880. The dangerous characteristics of P. falciparum are
hoth the parasite’s unique pathogenesis, causing micro-
vascular obstruction in vital organs, and its ready ability
to develop drug-resistance. While resistance to some
antimalarials does ocour in P owivax [7-9], the other
major species infecting humans, only in P faleiparum
has resistance developed to all currently used antima-
larials, including the artemisinin derivatives [10]. This
review will summartze man’s recent struggles with malaria
with an emphasis on drug resistance in P, falciparom,

Main text

The previous battles and lessons learnt

Malaria was once prevalent throughout most of the
inhabited world including Europe and North America
[11]. The evidence for man's attempts to fight malaria
can be dated back as far as 270 years BC in the ancient
Chinese medical record MNei Jing or the Canon of
Internal Medicine. The bark of Cinchona trees was
known as a remedy for febrile illness among Peruvian
people before it was introduced to Europe by the Jesuits
in the 1630s. Although Guttman and Ehrlich demon-
strated the antimalarial efficacy of methylene blue in 1891
[12], the development of synthetic antimalarials did not
start until after the First World War with the discovery of
plasmoquine (pamaquine) in 1924, Nevertheless, quinine
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