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1. Summary of the impact (indicative maximum 100 words)

The St George’s research group has significantly improved global health by developing new
ways to treat malaria including the first artemisinin-based combination therapy (artesunate with
amodiaquine) that is effective, affordable, safe and now standard of care in much of sub-
Saharan Africa. Defining the rectal route for giving artesunate as being efficacious and
optimising its dose has subsequently reduced the mortality rates in children with malaria. A
molecular marker devised to detect risk of treatment failures with mefloquine-artesunate
combination treatment has been widely adopted. A less expensive, simplified once daily
artesunate regimen to treat severe childhood malaria has been shown to be equivalent to more
complex treatments.

2. Underpinning research (indicative maximum 500 words)

Defining the efficacy of a new combination therapy for malaria

Malaria remains one of the most important causes of death in children. The treatment of malaria
was revolutionised by the development of the artemisinins in the 1990s. However, artemisinin-
based combination therapy was not available for African children with uncomplicated malaria
until the group demonstrated its effectiveness. In randomised trials of 941 children across 3
African countries, the group demonstrated that a 3-day course of artesunate with amodiaquine
was safe and efficacious compared with amodiaquine monotherapy [1].

This collaboration with WHO-TDR (the Special Programme for Research and Training in
Tropical Diseases) stimulated subsequent studies examining efficacy of the same combination
treatment, involving the administration of over 9,000 treatment courses in areas of emerging
multidrug resistant malaria. The quality of the original study merited inclusion in a meta-analysis
[2], while scientifically robust findings of overall superiority of the combination and its safety were
used to develop co-formulated tablets.

Establishing the optimal route for artesunate administration

Giving antimalarial treatments to the millions of children who cannot access healthcare for hours
or days can be life-saving. A new formulation of rectal artesunate was being developed through
WHO-TDR when the group initiated an urgent collaborative study into its efficacy, toxicity,
pharmacokinetics and dose optimisation in hospitalised children who required injectable
antimalarial treatment [3]. Results demonstrated that the rectal route for artesunate
administration was reliable, as well as being simpler and safer.

Page 1



Impact case study (REF3) 202]

The same choice of dose was used in studies that demonstrated an increase of 50% in survival
rates for children who were delayed more than 6 hours in reaching clinics, after more than
16,000 African children with presumptive malaria were treated with rectal artesunate or placebo
whilst awaiting transfer from remote regions to hospitals [4]. This publication won the BMJ’s
paper of the year award.

Developing an assay to predict treatment failure

Drug resistance is a common cause of treatment failure and therefore a key consideration when
choosing an antimalarial for national malaria programmes. The group developed new assays for
molecular markers that predict treatment failures with the artemisinin-based combination therapy
of mefloquine and artesunate in malaria. Developing a quantitative assay to assess copy
number of pfmdr1 — a parasite multidrug resistance gene, took several years. The group used
the assay to relate gene amplifications in pfmdr1 to treatment outcomes with mefloquine
monotherapy and in combination with artesunate [5].

It is now used globally to assess drug resistance to mefloquine and related antimalarials, and is
an important variable when recommending antimalarial combinations. It was the first example of
a molecular marker predicting treatment failures in artemisinin combinations and demonstrated
that the partner drug and not the artemisinin component was failing. SNPs in pfmdr1 were also
studied and have proved to be informative.

Demonstrating equivalence of a simpler, less expensive dosing regimen

Until recently, no parenteral regimen of artemisinin had been optimised to treat severely ill
children. The group compared an empirically used, WHO-recommended, 5-dose regimen with
simplified once daily dosing regimens (over 3 days) in prospective pharmacokinetic and
pharmacodynamic studies, and showed that the simpler regimen is comparable to the more
cumbersome one [6] and that the intramuscular route of administration is reliable and well
tolerated.
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4. Details of the impact (indicative maximum 750 words)

Improvements in oral antimalarial treatments for children

Before 2000, national malaria programmes typically relied on antimalarial monotherapy, in spite
of decreasing efficacy due to drug resistance. The WHO called for antimalarial monotherapies
for uncomplicated malaria to cease in 2006. Following the group’s study, demonstrating the
efficacy of amodiaquine artesunate (ref [1] above), the not-for-profit NGO Drugs for Neglected
Diseases initiative had taken over the fixed dose amodiaquine artesunate project in 2003, and
accelerated the production of this combination. This combination treatment for malaria is now
registered in 35 countries and more than 516,000,000 doses have been distributed [A]. It
remains on the current WHO’s Model List of Essential Medicines that identifies medicines that
“satisfy the priority health care needs of the population” [B].

There are currently 5 different products of amodiaquine artesunate that are pre-qualified by
WHO and treatment access optimisation was handed over to Medicines for Malaria Ventures
(MMV) for further management in 2015. The treatment regimen for a child costs approximately
USDO0.50 and for an adult is USD1.00. The combination remains safe and effective, and one of
the first line treatments for uncomplicated malaria in African countries [Ca, b]. It is also safe and
efficacious and used to treat malaria in the second and third trimesters of pregnancy [Cc].

Providing a new and lifesaving route to treat childhood malaria
Following the group’s work on rectal delivery, WHO had recommended the use of rectal
artesunate, but a suitable formulation has only been made available recently through MMV'’s
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efforts to encourage 2 manufacturers to supply this formulation. In June 2017, 100mg
presentation of rectal artesunate suppositories was added to the WHO’s Model List of Essential
Medicines for Children (EMLc) [D] and is registered in 16 countries.

In 2018, Strides Pharma and Cipla Limited were prequalified by WHO and 1,500,000 orders for
suppositories placed by international donors. MMV works closely with the Clinton Healthcare
Access Initiative to deliver rectal artesunate as part of a spectrum of care to patients with severe
malaria [E]. The continuing impact on mortality rates of this treatment in children was
demonstrated by a study in Zambia, which has shown that deaths in children with severe malaria
experienced a decrease of 96% after introduction of rectal artesunate [F].

Rapid and reliable prediction of antimalarial efficacy with pfmdr1 copy number and
polymorphisms

Molecular surveillance of markers is one of the most cost-effective ways to inform antimalarial
drug policy because treatment efficacy studies are expensive and difficult to implement. The
group’s method has been confirmed in multiple geographic settings, and the efficacies of drugs
related to mefloquine such as lumefantrine are also influenced by pfmdr1 copy number and
SNPs. Pfmdr1 copy number assay is adopted in guidelines by the Worldwide Antimalarial
Resistance Network in their handbook of procedures [G]. The WHO routinely tracks pfmdr1 copy
number as a molecular marker of drug resistance [H]. In addition to copy number assay, single
nucleotide polymorphisms in pfmdr1 have proved useful in informing policy on how antimalarial
drug use should be optimised [I].

Simplifying the management of severe childhood malaria

Artesunate superseded quinine as the first line treatment for severe malaria more than a decade
ago but the best way to administer either treatment had never been studied. The group’s
comparative trials provided the scientific underpinning for a much simpler, cheaper, and more
convenient way of administering artesunate, greatly simplifying management of children in busy
paediatric wards in endemic countries. Children are also much more likely to receive lifesaving
treatments in a timely way with once daily, intramuscular injections [J].

5. Sources to corroborate the impact (indicative maximum of 10 references)
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falciparum Malaria in Céte d'lvoire. Malar Res Treat. 2017:3958765. DOI:
10.1155/2017/3958765
c. PREGACT Study Group, Pekyi D, Ampromfi AA, Tinto H, et al. (2016). Four
Artemisinin-Based Treatments in African Pregnant Women with Malaria. New England
Journal of Medicine Mar 10;374(10):913-27. doi: 10.1056/NEJMo0a1508606.

D. https://www.mmv.org/access/products-projects/rectal-artesunate-ras
and https://www.who.int/publications/i/item/WHOMVPEMPIAU201907 (see page 17-18)

E. https://www.clintonhealthaccess.org/community-access-rectal-artesunate-malaria-
caramal-project/

F. https://www.mmv.org/newsroom/press-releases/severe-malaria-case-fatality-reduced-96-
pilot-project-zambia-led-transaid

G. 5" Dec 2014, Available at https://www.wwarn.org/tools-resources/procedures/copy-
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H. https://www.who.int/malaria/areas/drug_resistance/drug efficacy database/en/
please see under: molecular markers of antimalarial drug resistance data
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