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Addressing resistance and improving compliance

3 Developing next-generation 
medicines

T
o stem the emergence of drug resistance and reduce its impact, the World Health Organization (WHO) 

recommends the use of a combination of two drugs that act in different ways. Recent reports from south-

east Asia and along India’s borders1 of parasite strains resistant to both artemisinin and partner drugs, such as 

mefloquine and piperaquine, are thus of great concern.2 Populations of drug-resistant parasites can lead to an overall 

reduction in efficacy and treatment failure.3 In the worst case this could lead to an epidemic of drug-resistant malaria. 

Without new and effective treatment at hand, we may then start to see a rise in the malaria burden and mortality. 

Current artemisinin-based combination therapy (ACT) must be taken once or twice daily over a period of 3 days. Several 

studies suggest that patients often do not complete the full course of treatment, which can lead to incomplete cure and 

the appearance of drug-resistant pathogens.4

MMV and partners have prioritized the development of new therapies (see Table 2) aiming to solve the challenges of drug 

resistance and treatment adherence by identifying molecules with novel mechanisms of action and activity against all-

known resistant parasite strains. The new molecules either kill the parasite quickly, stay in the blood long enough to ensure 

complete parasite clearance, and/or can protect against subsequent re-infection. These compounds could form part of a 

Single Exposure Radical Cure (SERC) – a single-dose combination expected to ensure better compliance. 

The longer-term aim is to develop a Single Exposure Radical Cure and Prophylaxis (SERCaP) that would provide some 

form of additional chemoprotection and be suitable for use in mass drug administration programmes. A Multiple Exposure 

Radical Cure (MERC)/MERCaP that demonstrates efficacy against key resistant strains may also be considered. 

To bring you the latest on these projects, we spoke to key individuals representing MMV and its partners for their unique 

insights into the development of next-generation antimalarial medicines for the treatment and prevention of uncomplicated 

malaria. 

Artemisinin resistance in south-east Asia is increasing 

and has the potential to spread to other malaria-endemic 

regions. Recently, parasite strains with resistance to the 

artemisinin partner drugs have also been reported, which 

could lead to loss of treatment efficacy unless alternative 

compounds are identified.

In addition, current treatments must be taken over 3 days 

and studies suggest that patient adherence is low. This 

can lead to incomplete cure and the spread of resistant 

pathogen strains.

MMV is identifying new, fast-acting compounds active 

against all-known resistant parasite strains. Ultimately, 

these compounds will form part of a Single Exposure 

Radical Cure and Prophylaxis (SERCaP) treatment to 

increase patient compliance, potentially support mass 

drug administration campaigns for elimination and 

combat the threat of drug resistance.

ISSUE ACTION BY MMV AND PARTNERS

1 Tun KM et al. “Spread 
of artemisinin-resistant 
Plasmodium falciparum 
in Myanmar: a cross-
sectional survey of the K13 
molecular marker.” Lancet 
Infect Dis. 15;415-21 
(2015).

2 Yeka A et al. “Efficacy 
and safety of fixed dose 
artesunate-amodiaquine 
vs. artemether-lumefantrine 
for repeated treatment of 
uncomplicated malaria in 
Ugandan children.” PLoS 
One. 1;9(12);e113311 
(2014).

3 Phyo AP et al. “Emergence 
of artemisinin-resistant 
malaria on the western 
border of Thailand: a 
longitudinal study.” Lancet. 
379:1960-6 (2012).

4 Bruxvoort K et al. “How 
patients take malaria 
treatment: a systematic 
review of the literature on 
adherence to antimalarial 
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Tafeno- 

quine

Arte- 

fenomel 

(OZ439)

KAE609 KAF156 DSM265 MMV048 SJ733 P218 DDD498

Target  

indication

Single-dose 

treatment for 

relapsing 

P. vivax  

malaria

Part of a  

single expo-

sure radical 

cure

Part of a  

single expo-

sure radical 

cure

Part of a  

single expo-

sure radical 

cure

Part of a  

single expo-

sure radical 

cure

Part of a  

single expo-

sure radical 

cure

Part of a  

single expo-

sure radical 

cure

Potential for 

seasonal 

malaria  

chemopro-

tection

Part of a  

single expo-

sure treat-

ment of un-

complicated 

malaria

Partner GSK Sanofi 

(Monash 

Univ./Univ. 

of Nebraska/ 

Swiss TPH)

Novartis 

(Swiss TPH)

Novartis 

(Swiss TPH)

NIH/Takeda 

(Univ. of 

Texas South-

western/ 

Univ. of 

Washington/

Monash 

Univ.)

UCT/TIA St Jude/Eisai 

(Rutgers/

NIH)

(BIOTEC 

Thailand)

Merck (Univ. 

of Dundee, 

UK)

Stage of  

development

Patient con-

firmatory 

(phase III)

Patient ex-

ploratory 

(phase IIb)

Patient ex-

ploratory

(phase IIa)

Patient ex-

ploratory 

(phase IIb)

Patient ex-

ploratory 

(phase IIa)

Human  

volunteers

Preclinical Preclinical Preclinical

MMV Project 

Leader

Dr Wiweka 

Kaszubska

Dr Marc 

Adamy

Dr Marc 

Adamy

Dr Marc 

Adamy

Dr Thomas 

Rückle

Dr Cristina 

Donini

Dr Lidiya 

Bebrevska

Dr Emilie 

Rossignol

Dr Lidiya 

Bebrevska

Fast  

parasite 

clearance

Long  

duration of 

action

Potential  

to block 

transmission

Potential  

to prevent  

relapse

Potential  

for chemo- 

protection

Table 2: Activity of MMV-supported molecules in development, 2015
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Mom Neth, from Oslev village in 

Cambodia, is 20 years old and a recently 

qualified VMW or Volunteer Malaria 

Worker. Each day she goes to the 

homes of people suspected of having 

malaria. She conducts blood tests and, if 

needed, administers medicines. She also 

educates people about malaria and how 

to use bed nets properly.  

Her job is critical in this part of Cambodia, 

close to the Thai border. The area has 

been the epicentre of malaria drug 

resistance on more than one occasion; 

first to chloroquine during the first global 

malaria eradication campaign in the 

1950s and 1960s and, more recently, 

to artemisinin and its partner drugs – the 

current standard of care.

Malaria has a big impact on the commu-

nity in Oslev village – patients fall ill time and 

again as the parasite develops resistance 

to each medicine used to treat it. 

“When someone gets malaria, they can’t 

earn any money to support their family,” 

Mom explains. Today, some patients in the 

village are taking longer to get better after 

artemisinin-based combination therapy 

(ACT) than they used to. “After 3 days of 

treatment, some patients still feel weak 

and continue to have fevers,” Mom 

continues.

It is clear that the malaria parasite is 

growing resistant to the drugs being 

used against it. As some ACTs are taking 

longer to cure Mom’s patients she often 

needs to give them alternative ACTs. 

Mom and other health-care workers in 

the region are concerned that the day 

may soon come when all ACTs stop 

working altogether and they will have 

nothing left to treat their patients. We 

have to be prepared for that day, with 

treatments developed from new chemical 

compounds that are effective against 

resistant strains and easier to take. It’s the 

only way to ensure Mom’s patients and 

others suffering from malaria around the 

world can continue to be cured from this 

deadly disease. 

Mom’s story

CAMBODIA

…the day may 

soon come 

when all ACTs 

stop working 

altogether…”

“

+
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W
orking with partners in 

Cambodia and the USA, MMV 

is profiling the activity of new and in-

development molecules against drug-

resistant parasites. This information is 

helping to determine which molecules 

to prioritize in the development of next-

generation medicines active against all 

resistant parasites.  

Dr Didier Ménard and Dr Benoit 

Witkowski from the Malaria Molecular 

Epidemiology Unit, Institut Pasteur in 

Cambodia have developed an in vitro 

assay to enable testing of molecules 

against the most multidrug-resistant 

parasite strains we know of today 

(resistant to artemisinin and partner 

drugs). The assay closely emulates the 

conditions the parasite experiences 

in patients, and the parasite strains 

come from recent clinical isolates from 

Cambodian patients. This makes the 

assay as representative of a real-world 

situation as possible. So far, the team 

have analysed around 15 compounds 

from MMV’s portfolio. 

Prof. David Fidock, Columbia University 

Medical Center, New York, is defining 

the resistance liabilities of MMV-

supported antimalarials using in vitro 

culture and drug pressure methods. 

These experiments provide insights into 

the minimum number of parasites and 

time required for resistance to emerge 

as well as the degree of resistance. 

Since 2011, the Fidock group have 

determined the resistance profile of 44 

compounds from MMV’s portfolio. 

In the future, once a sufficient number of 

these compounds have been trialled in 

patients, we will also be able to build 

a data set, which can then be used 

to help extrapolate, based on in 

vitro findings, how new compounds 

will fare in the field. This will enable 

stronger decision-making around which 

compounds to develop to counter drug 

resistance.

Determining activity of new compounds against 
resistant parasites

T
his molecule belongs to a novel class of antimalarial molecules, the imidazolopiperazines. It has recently completed phase IIa studies in 

patients in Thailand where it was shown to be highly effective, with rapid clearance of both P. falciparum and P. vivax parasites. Over the 

next year, Novartis will start a phase IIb study of KAF156 drug combinations in adults and children, with scientific and financial support from MMV. 

The study will explore both the potential for a single-dose cure, and the potential for a multiday regimen to address the multidrug resistance that 

has emerged in south-east Asia. 

KAF156 is the result of a Wellcome Trust, MMV and Singapore Economic Development Board-supported joint research programme with the 

Genomics Institute of the Novartis Research Foundation, the Novartis Institute for Tropical Diseases, the Netherlands Primate Research Centre 

and the Swiss Tropical and Public Health Institute.  

KAF156
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What is exciting about 

artefenomel as a future 

antimalarial? 

Usually antimalarial combinations are 

developed in adults and then later, 

potentially, in children. Artefenomel is 

the first antimalarial to be developed 

for children and adult populations in 

parallel, with the goal of accelerating 

access to the main target population, 

African children below 5 years of age. If 

we can develop a suitable artefenomel 

plus partner drug formulation and if  

it is confirmed efficacious against all  

P. falciparum infections (including those 

resistant to the major antimalarial drugs 

currently used in the field) it could be 

a new ‘gold standard’, that is more 

convenient to take and therefore easier 

to adhere to. Although  an ambitious 

goal, I am confident we will be able to 

improve on the current 3-day treatment 

regimens, with the aim of developing 

the combination as a single-dose cure.  

In 2015, artefenomel 

was in phase IIb trials in 

combination with partner 

drugs, piperaquine (PQP) 

and ferroquine (FQ). What 

have we learnt so far and 

what are the next steps? 

The artefenomel+PQP trial is now 

complete – 448 patients from 

eight countries participated in the 

trial which took 17 months from 

first patient dosed to top-

line results. This was 

the first-ever Single 

Exposure Radical 

C u r e  ( S E R C ) 

p r o g r a m m e 

we have 

conducted  

 

for malaria and provided a wealth 

of information. The upper dose of 

piperaquine tested was selected based 

on its safety profile; however, it did not 

reach a satisfactory efficacy level as part 

of the combination with artefenomel. 

Importantly, we were able to determine 

that a dose of 800 mg artefenomel was 

well tolerated.

We are now focusing our efforts on the 

development of the artefenomel+FQ 

combination and have transferred  key 

methodological learnings from the 

artefenomel+PQP trial. These learnings 

relate to the selected drug doses 

that may be tested in young children, 

the importance of Directly Observed 

Treatment, and how to optimize patient 

recruitment. The artefenomel+FQ 

phase IIb trial started in July 2015 and 

we expect the results in 2018. As part 

of the clinical programme, we will also 

be looking at artefenomel’s activity in 

patients infected with emerging drug-

resistant strains of the parasite.

Meanwhile, we are investigating 

alternative partner drugs that, in 

combination with artefenomel, could 

meet the requirements of the SERC 

Target Product Profile.

A
rtefenomel, a novel trioxolane, is a lead candidate for inclusion in a new antimalarial combination with a simpler dosing regimen, specifically 

formulated for children. Achieving an equivalent efficacy and safety profile in fewer doses than current 3-day ACT regimens is a major 

challenge. In partnership with Sanofi, MMV is aiming to overcome that challenge and is conducting a phase IIb trial of artefenomel in combination 

with ferroquine.  

Q.

Q.Dr Marc Adamy 

Artefenomel 

Project Leader 

at MMV

Dr Marc Adamy describes the potential of this compound, its current status and future plans. 

Maurosia and 
Jemima’s story

Artefenomel (OZ439) 

+

UGANDA

Maurosia Nambooze is a farmer and 

the mother of 3-year-old Jemima 

pictured here. Together with Maurosia’s 

husband and elder son, they live in 

Kafumu, Uganda, close to the banks of 

Lake Victoria in the world’s most fertile 

breeding ground for malaria mosquitos. 
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Robert Arch 

Senior Director, 

Takeda

What is special about 

DSM265 as a potential 

antimalarial drug?  

I find the excellent research that was 

published on DSM265 in the journal 

Science Translational Medecine 

particularly exciting.1 A strong 

partnership with industry players was 

built early on, and was an important 

factor in developing this successful 

molecule. Even more exciting are 

DSM265’s characteristics, for 

example, its safety and tolerability 

profile to date and its proven activity 

against P. falciparum as a single-dose 

monotherapy used up to 28 days. 

These characteristics could make 

a huge difference to the lives of 

populations suffering from malaria. 

In 2015, DSM265 

successfully completed 

a phase IIa study in Peru. 

What did the study teach 

us about the molecule? 

What challenges did the 

team face? 

The most important element of the 

study was to show the efficacy of the 

molecule in real-life settings. While the 

molecule was shown to be a highly 

efficacious selective inhibitor of  

P. falciparum-DHODH (leading to 

striking single/monotherapy efficacy 

against P. falciparum), we did encoun-

ter some challenges; for instance the 

compound is not as potent against  

P. vivax. While this is disappointing, 

it will not stop us from studying the  

molecule’s effects against P. falciparum. 

How is the controlled 

human malaria infection 

(CHMI) model supporting 

the development of 

DSM265? 

While the real-life experience of 

patients has been very important, the 

CHMI model (Figure 1, page 18) has 

helped us to learn more about the 

parasite’s response to a single dose of 

DSM265. With this model, we can also 

carefully monitor the start of infection 

and time our intervention accordingly. 

This provides greater understanding of 

DSM265’s effect on different stages of 

the parasite’s lifecycle, which will help 

us determine whether it should be 

used for treatment or prevention.

What is the strategy 

moving forward? 

The next stage will be the phase IIb 

studies to explore single doses of 

DSM265 in combination with a partner 

drug. These studies will define an 

appropriate combination and dose for 

a phase III study.

The phase III study will then determine 

if DSM265 has the potential to be a 

simpler treatment than the present-

day standard of care, which requires 

multiple doses over several days. 

This will involve testing DSM265 and 

its partner drug in a larger number of 

patients in a single dose to see if it will 

provide efficacious treatment as well as 

the data required for approval. 

We are all very excited about the  

development programme. The col-

laboration between MMV, Takeda and 

GHIT, as well as other partners, will be 

very important to its success.

T
his targeted molecule inhibits a vital enzyme (dihydroorotate dehydrogenase; DHODH) in the malaria parasite essential for its survival, while 

the human enzyme remains unaffected at therapeutic concentrations with a wide safety margin. In 2015, the molecule successfully de-

monstrated safety and efficacy against Plasmodium falciparum in a phase IIa trial in malaria patients in Peru. Phase III trials will be the next step 

to confirm this activity specifically against P. falciparum. 

1 Phillips MA et al. 
“A long-duration 
dihydroorotate 
dehydrogenase inhibitor 
(DSM265) for prevention 
and treatment of 
malaria.” Sci Transl 
Med. 7(296):296ra111 
(2015). 

(DSM265’s) 

characteristics 

could make a huge 

difference to the lives 

of populations suffering 

from malaria.”

“

Development of DSM265 by MMV is being supported by Takeda Pharmaceutical Company, Japan, with funding from the Global Health 

Innovative Technology Fund (GHIT) and pro bono support from AbbVie. Robert Arch explains the molecule’s exciting potential and next steps. 

When asked about how malaria is being 

tackled in Kafumu, Maurosia explains that 

“community health-care workers have 

done a lot, because every child sleeps 

under a net – they are specialized in 

giving out mosquito nets.”

Yet even so malaria can slip through the 

net. Jemima is recovering from a bout of 

malaria; she was sick with it last year too. 

 

 

Fortunately, the family lives close to a 

clinic and so can access medicines when 

needed. On this occasion, Maurosia was 

given ACT tablets to treat Jemima. 

“I grind it and put it with water and sugar. 

If it’s sour she will vomit, even if it’s mixed 

with water,” Maurosia said. The ACT had 

to be administered twice daily for 3 days.  

 

 

 

“Just one dose would be better,” she 

continued.

A single-dose cure palatable to children 

would be a major advance in antimalarial 

treatment. It would mean that children 

like Jemima could receive a full curative 

dose in one go, ensuring their complete 

recovery and guarding against the 

emergence of drug resistance. 

DSM265

Q.

Q.

Q.

Q.
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Controlled human malaria infection (CHMI) model 

D
eveloped with Prof. James 

McCarthy from QIMR Berghofer 

Medical Research Institute, Queensland, 

Australia, the CHMI model tests the 

blood-stage activity of candidate 

medicines in volunteers inoculated 

with a low number of parasites in a 

tightly controlled environment prior to 

receiving the investigational drug. The 

model allows us to quickly understand 

whether a compound will be efficacious 

in humans and provides guidance on 

dose selection for subsequent studies. 

 

The model has now been adapted to 

look at other scenarios such as how 

molecules work in combination. In 2015, 

we looked at artefenomel in combination 

with DSM265. This type of study 

informs the selection of partner drugs 

and their doses for further development. 

Based on the encouraging results of the 

artefenomel and DSM265 study, a pilot 

phase II combination study in patients 

is planned.

 

In the same study to assess blood-stage 

activity we can also look at transmission-

blocking capability, as shown in the 

graphic above. After gametocytes 

(the sexual form of the parasite) have 

developed, mosquitoes are fed on the 

infected blood. Then, after 10–14 days, 

the number of parasites that develop 

in the mosquito midgut (which could 

be transmitted to another person) can 

be counted. Comparison to controls 

(blood samples taken prior to treatment) 

allows us to determine whether the drug 

candidate has transmission-blocking 

potential. We are currently conducting a 

pilot study with artefenomel.   

One cohort of 
8 volunteers
per dose

One cohort of 
8 volunteers
per dose

Sexual 
parasitaemia

Clearance
of asexual 
parasitaemia

End of
study

Mosquito feeds
(direct and indirect)

Rescue drug administered, if needed

Rescue drug 
administered 

at the end

Administer drug
candidate

Inoculate
parasites

D22
+

10-14 D D28~D7D0

Se ual exu
pa asitaemmmimiimiiaaaaaaaiara ae

CCClearancelle an
of ase ual f a exu
parasitaemiamiaar ita

Mos
(direc*

Monitor parasitaemia in volunteers*

Count parasites
in the mosquito

dd

Figure 1:
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D
eveloping new drugs for use in 

pregnant women is extremely 

challenging. Pregnant women are 

excluded from trials of new drugs until  

the risks and benefits are well under-

stood among non-pregnant adults, 

yet drug dosing can differ between 

these groups. Current WHO guidelines 

allow for the use of artemisinin- 

based combination therapies (ACTs) for 

women with malaria in the second and 

third trimester of pregnancy, but not 

for the first trimester when the fetus is 

most vulnerable, as there is an absence 

of key safety data. Additionally, in the 

absence of suitable alternatives some 

malaria experts suggest that ACTs 

could also be used as chemoprevention 

in pregnancy, which could lead to the 

problematic situation of the same 

medicines being recommended 

for both chemoprevention 

and treatment.  

New antimalarial medicines that are 

well-tolerated in pregnancy are needed 

for both treatment and protection. While 

we cannot definitively predict which 

medicines will be suitable in pregnancy, 

we can identify early on which medicines 

would not be. Traditionally, preclinical 

studies to determine if a molecule 

has a safety signal are conducted in 

parallel with phase II studies. MMV 

has developed a strategy to move 

this testing forward so it is in parallel 

with the first-in-human 

studies in phase I.  

 

 

This was successfully carried out for 

the last two development candidates, 

MMV048 and DSM265. We now 

propose taking this one stage further 

and making safety in pregnancy one 

of the first safety tests performed in 

preclinical evaluation. In this way, we 

will ensure that medicines to protect 

vulnerable populations are identified 

as early as possible and prioritized for 

further development.

Prioritizing molecules for pregnant women
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DDD498

Dr Beatrice Greco

Head of the 

Malaria & 

Diagnostics 

Innovation 

Cluster, Global 

Health Research 

& Development 

at Merck S.A. 

(Switzerland)  

a subsidiary  

of Merck KGaA

What is exciting about 

DDD498?   

DDD498 has a novel mechanism 

of action: in preclinical models, it 

has shown activity against parasites 

resistant to currently available 

antimalarials, and indications of high 

potency. Owing to these attributes, 

it has potential to become a highly 

efficacious compound and to play 

an important part in the treatment of 

uncomplicated malaria in the future. 

Due to its predicted long half-life, 

it might have potential to protect 

against malaria in endemic countries 

(chemoprotection), and as it inhibits 

gametocyte formation, it might also 

block transmission, which would be 

essential for eliminating malaria. All of 

this is a promising premise for further 

investigations.

What are the next steps for 

the project? 

In February 2016, based on the high 

quality of the molecule and the data on 

its biological activity, the decision was 

taken to progress the compound into 

the regulatory preclinical phase of drug 

development.  

The team is currently completing the 

essential preclinical and regulatory 

activities required to determine if 

DDD498 can then enter into first-in-

human trials potentially in 2017. This 

includes pivotal toxicology studies as 

well as in vitro and in vivo studies of drug 

metabolism and pharmacokinetics. 

The data generated will enable us to 

determine if future clinical development 

is possible and what a safe starting 

dose and regimen would be, as well as 

the predicted therapeutic range for the 

clinical trial. 

We look forward to continuing the 

excellent collaboration with the very 

committed and supportive team at 

MMV. 

2015 was a big year for DDD498. Not only was the team at the University of Dundee selected to win MMV’s Project of the Year 2014 

for its discovery and the details of the compound published in Nature,1 but MMV also signed a contract with Merck KGaA, Darmstadt, 

Germany, to continue its future development.  

Dr Beatrice Greco explains what’s exciting about the molecule as well as the next steps.

Q. Q.
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1 Baragaña B et al. A novel 
multiple-stage antimalarial 
agent that inhibits protein 
synthesis. Nature. 
522(7556):315-20 (2015).



Getting the formulation right

Dr Elizabeth Vadas

InSciTech Inc., 

Canada

What formulation 

challenges do drug 

developers face?     

Poor solubility, low permeability and, 

in particular, lack of potency represent 

significant formulation challenges. 

For example, the formulation of low 

potency drugs, requiring high doses, 

is technically complex, especially in 

the field of malaria where we deal with 

combination drugs – two different 

molecules in one capsule or tablet. If, 

for example, the dose of one or both 

drugs is high, the tablet may become 

too large to swallow. We must then 

divide the dose into several smaller 

tablets. 

Are there any other 

challenges particular to 

malaria drug development? 

Yes, since the target population for 

malaria drugs is mainly sick children, 

we must formulate for them. Specific 

considerations for children include 

dosage form, ease of administration 

and palatability – bearing in mind the 

patient is likely to already be nauseous. 

Working with drug combinations 

complicates formulation further as the 

two active entities must be chemically 

compatible; if not, we need to come up 

with formulation approaches that can 

separate the two active ingredients in 

one dosage form. This can be a high 

technical hurdle. The stability of the 

dosage form in hot and humid countries 

represents an additional challenge. 

Ideally, we would like to achieve all this 

in a single-dose cure – a goal which 

increases the scientific and technical 

complexity both for the drug molecule 

and the formulation.

What motivates you to work 

with MMV on a pro bono 

basis and how have you 

helped the project teams 

to overcome formulation 

challenges?  

I have had a wonderful, productive 

career in the pharmaceutical industry, 

and now that I am retired I feel it is 

time to give something back. I hope 

that I have been able to advise the 

MMV teams on potency, form selection 

and other formulation requirements 

before molecules enter phase I trials. 

Together, we have been able to find 

promising formulation approaches 

for MMV048 and DSM265. The more 

issues we solve at the beginning of 

drug development the more likely we 

are to succeed. 

I
t is critical to get the formulation of a new drug right to ensure it is easy to administer and store, acceptable to the target patient 

population, delivers the correct dosage, and has the desired effect when administered. To do so, it is important to select the correct 

chemical and physical forms of a drug at an early stage in development, as formulation changes can be very costly, create delays and 

result in poor quality clinical data that is difficult to interpret. 

Dr Elizabeth Vadas describes the challenges of drug formulation and explains how and why she has been assisting the project teams 

at MMV. 

Q. Q. Q.
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Aiming to stop relapsing malaria with a single-  
dose treatment

The Plasmodium vivax malaria parasite has the ability to 

lie dormant in the liver as hypnozoites, which periodically 

reactivate leading to a relapse of malaria in the absence 

of a new infective mosquito bite. It is estimated to cause 

around 70–80 million clinical infections every year.1 

Primaquine is currently the only treatment available to kill 

the dormant parasites and stop the relapse. It must be 

taken once a day for 7–14 days.

MMV and GlaxoSmithKline (GSK) are developing 

tafenoquine, as a potential single exposure medicine to 

prevent P. vivax relapse by addressing the hypnozoite in 

the liver. 

ISSUE ACTION BY MMV AND PARTNERS

1 Mendis K et al. “The neglected burden of Plasmodium vivax malaria.” Am J Trop Med Hyg. 64 (1–2 Suppl): 97–106 (2001).

Pring’s story
Pring Chon is a soya bean and cassava farmer 

from Oslev Village, Cambodia, where he lives with 

his wife and children. He has suffered with malaria 

more than 12 times in his life; on one occasion it 

led to severe malaria and he had to be hospitalized. 

Pring has been infected with P. vivax malaria that 

lies dormant in the liver only to relapse periodically, 

without warning and in the absence of a new 

infective mosquito bite. 

“I feel bad with this illness,” Pring explained. “When 

I’m infected, I can’t work and my wife can’t work.” 

This debilitating disease affects Pring regularly. In 

Cambodia, artemisinin-based combination therapies 

(ACTs) are used to treat blood-stage malaria 

infections, leading to quick relief of symptoms; 

but there are no medicines routinely used in the 

country to cure malaria relapses. Without treatments 

aimed at eliminating the dormant liver parasite they 

continue to suffer. 
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T
afenoquine is an investigational medicine in phase III development. If approved, it would be the first new medicine to cure relapsing malaria 

in over 60 years. Tafenoquine is being developed as a single dose to prevent malaria relapse, to be administered alongside a standard 

3-day ACT to cure the immediate infection. 

Tafenoquine is a member of the same chemical family as primaquine; both are associated with a risk of haemolytic side-effects in patients 

lacking the enzyme glucose-6-phosphate dehydrogenase (G6PD). GSK is working with PATH to accelerate the development of a G6PD point-

of-care diagnostic test, so that patients’ G6PD status can be tested to determine if tafenoquine or primaquine can be safely administered.

What is exciting about 

tafenoquine as a future 

antimalarial?     

WK: Tafenoquine is a game-changer in 

many ways; if approved by regulators, 

it will be the first medicine indicated for 

relapse prevention of P. vivax malaria 

since the 1950s. It is the only tool in 

the malaria pipeline for the elimination 

and eradication of P. vivax malaria 

that acts on the ‘hidden reservoir’ of 

parasites in the liver. Furthermore, to 

improve patient compliance we are 

developing tafenoquine as a single-

dose treatment that could potentially 

transform the treatment approach for 

relapsing malaria.

How is the phase III 

programme progressing? 

JPK: Tafenoquine has been in phase III 

clinical development since April 2014 

in eight P. vivax malaria-endemic 

countries investigating a single dose of 

300 mg; this dose was selected based 

on results of phase II dose-ranging 

studies. We expect to finish recruitment 

for the phase III programme in 2016.

What are the implications 

of the US FDA designation 

of Breakthrough Therapy 

and how is engagement 

with other international 

regulatory authorities 

progressing?

JPK: The Breakthrough Therapy 

Designation was enacted as part of 

the 2012 FDA Safety and Innovation 

Act (FDASIA). The goal is to expedite 

the development and regulatory review 

of designated drugs to treat serious 

or life-threatening medical conditions 

when the drug may offer substantial 

improvement over available therapies. 

Additionally, this designation affords us 

more intensive guidance from the FDA 

on tafenoquine’s clinical development 

plan. Stringent regulatory review of 

a tafenoquine dossier by the FDA 

would precede planned subsequent 

registrations in malaria-endemic 

countries.

How is the patient access 

plan progressing and 

how is each partner 

contributing?

WK: MMV is working with GSK, PATH 

and other groups to develop the access 

plan well in advance. The partners 

meet quarterly to make sure the plans 

are aligned and will be delivered in 

concert. GSK has been in a partnership 

with us for a number of years and is 

responsible for the overwhelming 

majority of the drug development work; 

MMV has supported GSK strategically, 

tactically and financially. The Bill & 

Melinda Gates Foundation, in addition 

to sponsoring the new diagnostic test, 

provides regulatory and patient access 

expertise through their contacts in the 

field. 

How is the G6PD point-

of-care test progressing in 

partnership with PATH?  

JPK: The potential benefit of using a 

new medicine versus the associated 

risks of haemolytic side-effects is at the 

forefront of our minds. The goal of the 

PATH/GSK collaboration is to have at 

least one diagnostic test suitable for 

use with tafenoquine at the time of its 

potential approval. We are currently 

working with two diagnostic companies 

to develop their differing technologies 

and to assess the ability of each to fulfil 

the specification that we believe would 

be required. 

We asked Dr Wiweka Kaszubska and Dr JP Kleim to provide an update on the phase III programme. They also explain the advantages of 

having obtained a ‘Breakthrough Therapy’ regulatory designation from the US Food and Drug Administration (FDA) and discuss how they 

are collaborating with other partners to ensure access to the medicine.
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