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Artemisinin-based Combination Therapy (ACT)

Artemether-lumefantrine

Artesunate-mefloquine 

Dihydroartemisinin-piperaquine 

Artesunate-amodiaquine 

Artesunate-sulphadoxine-pyrimethamine

Artesunate-pyronaridine



MMV support to projects may include financial, in-kind, and advisory activities.

Footnotes:           Included in MMV portfolio after product approval and/or development. DNDi and partners completed development and registration of ASMQ 
and ASAQ. │ Global Fund Expert Review Panel (ERP) reviewed product – permitted for time-limited procurement, while regulatory/WHO prequalification 
review is ongoing. │ WHO Prequalified OR approved/positive opinion by regulatory bodies who are ICH members/observers. │ paediatric
formulation.│ via a bioequivalence study. Past partners are in brackets (-).
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exploratory

Regulatory 
review

Ferroquine
(Sanofi)

Ganaplacide-
Lumefantrine
Novartis

Cipargamin
Novartis

Fosmidomycin
Piperaquine
Deutsche Malaria GmbH

AQ-13
Immtech, Tulane U.

Sevuparin
Modus Therapeutics, 
Imperial College

Methylene Blue/
amodiaquine
Heidelberg University

Dihydroartemisinin-
piperaquine dispersible
Alfasigma

Co-trimoxazole
ITM Antwerp

Artemisinin-
naphthoquine
Kunming Pharma Co

Artemether sub-lingual 
spray 
MRC/Suda

Arterolane-
piperaquine
Various manufacturers

Artemether-
lumefantrine 
Various manufacturers

Artemether-
lumefantrine
Dispersible
Various manufacturers

Artesunate 
for Injection 
Various manufacturers

Dihydroartemisinin-
piperaquine 
Various manufacturers

Pyronaridine-
Artesunate
Shin Poong

Pyronaridine-
artesunate 
granules
Shin Poong

Artesunate-
mefloquine
Cipla

Artesunate-
amodiaquine
Various manufacturers

Sulfadoxine-
pyrimethamine+
Amodiaquine
dispersible
Various manufacturers

ACT-451840
Idorsia

CDRI 97/78
Ipca
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MMV533
(Sanofi)

GSK701
GSK

NPC1161B
U. of Mississippi

MK4815
Merck & Co

7

4

Artesunate rectal 
capsulem
Various Manufacturers

M5717
Merck KGaA

Rosiglitazone adjunct
therapy
Manhica, U. Toronto, 
ISGlobal

Imatinib
HuLow, Purdue U., U. of 
Turin, U. of Sassari, Hue U.

Artemisinin-
piperaquine
Artepharm

SC83288
Heidelberg University

Isoxazolines
Calibr / TropIQ

Tafenoquine
GSK

8, 9

Tafenoquine
60P/US Army

Tafenoquine paediatric
GSK

MMV371
Janssen
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ZY19489
Zydus Cadila

MMV183
(TropIQ)

S011-1793 
CDRI

INE963
Novartis

Atoguanil
Ipca

Sulfadoxine-
pyrimethamine
Universal Corporation

Artemether
Lumefantrine <5kg
Novartis

Dihydroartemisinin-
piperaquine
dispersible
Fosum Pharma

Artemether  
for Injection 
Sanofi

Sulfadoxine-
pyrimethamine
Swipha/Biogaran
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Sulfadoxine-
pyrimethamine
Emzor Pharmaceutical

SJ733
U. of Kentucky, Eisai

CIS43LS (monocolonal
antibody)
NIAID

L9LS (monoclonal 
antibody) 
NIAID

Ruxolitinib
QIMR

BRD7929 
Broad Institute, Eisai

Triple-ACT (artemether-
lumefantrine-
amodiaquine) 
Fosun / MORU

Primaquine dispersible 
B&O/Tridem
Pharmaceutical 

Triple-ACT (Mefloquine-
artesunate-piperaquine)
MORU

Triple-ACT (Atovaquone-
proguanil-AS-AQ)
Bernard Nocht Institute

Artemisinin-
naphthoquine
KPC  Pharmaceuticals

Artesunate-
piperaquine
Artepharm

P218
(Biotec)

ELQ-331
OHSU

IWY357
Novartis



Artemisinin resistance presents as slower clearance

Dondorp et al, NEJM 2009



Artemisinin Molecular Surveyor



ACTs are failing in Southeast Asia

Global spread of multidrug-resistant parasites could derail malaria 
elimination efforts and reverse all recent gains in malaria control



Artemisinin Molecular Surveyor



Artemisinin resistance in Africa



Triple Artemisinin Combination Therapy (TACT)

If TACTs are safe, well tolerated, and efficacious, they can be deployed very quickly

van der Pluijm et al, Trends Parasitol 2021



TRACII clinical trial is proof of concept of TACTs

van der Pluijm et al, Lancet 2020

• 1100 patients recruited

• Uncomplicated falciparum malaria 
with asexual parasite density of 
5,000 to 200,000/µL

• Median age 23y (78% male)

• TACTs: AL+AQ and DHA-PPQ+MQ

• D42 PCR-corrected efficacy >90% 
for TACTs

• Safe and well-tolerated



DeTACT project
Development of Triple Artemisinin Combination Therapies

 Drug development

 Clinical trial

Mathematical modelling 

 Bioethics 

Market positioning

 Communications

DeTACT 1st Investigators’ Meeting, Thailand, Jan 2019



DeTACT project
Development of Triple Artemisinin Combination Therapies
 Drug development: Produce a co-packaged presentation of two 

Triple Artemisinin-based Combination Therapies (TACTs)

Artesunate-mefloquine + 
piperaquine/placebo 

(AS+MQ+PPQ/placebo) 
Bilcare Research, India

Artemether-lumefantrine 
+ amodiaquine/placebo

(AL+AQ/placebo) 
Fosun Pharma, China

Fosun Pharma have developed ALAQ Fixed Dose Combination as 
part of their corporate social responsibility.



DeTACT project
Development of Triple Artemisinin Combination Therapies

 Clinical trial: Randomised, partially-blinded, placebo-controlled clinical trial with 
TACTs and ACTs+placebo (n=3468) – for safety, tolerability and efficacy

Africa
B. Faso 
DRC
Gambia
Guinea
Niger
Nigeria
Rwanda
Tanzania

Asia
Bangladesh
Cambodia

2476 enrolled by 25 Sept 2023
Complete enrollment by Dec 2023



DeTACT project
Development of Triple Artemisinin Combination Therapies

 Mathematical modelling – Health and economic benefits of deploying TACTs 
in countries with different first-line therapies, transmission intensities etc.

Ricardo Aguas
MORU

Maciej Boni
Penn State Univ.

Settings:
ACTs: AL, DHA-PPQ, ASAQ

TACTs: AL+AQ, ASMQ+PPQ

Nguyen et al, Nature Communications 2023

PfPR(%): 0.1, 1.0, 10

Coverage (%): 25, 50, 70

Total of 54 comparisons
(27 comparisons per TACT)

Triple ACTs may delay 
artemisinin resistance 
and decrease treatment 
failures over 10 years 



DeTACT project
Development of Triple Artemisinin Combination Therapies

 Bioethics & Market Positioning
Phaik Yeong Cheah          Paulina Tindana                 Jean-Bosco Ouédraogo      Olugbenga Mokuolu             Freek de Haan Ellen Moors               Wouter Boon 
MORU University of Ghana           INSTech                                  CEMTROD                          University of Utrecht

(Conducted prior to confirmation of artemisinin resistance in Rwanda, Uganda)



DeTACT project
Development of Triple Artemisinin Combination Therapies

 Communication – Communicate findings to stakeholders and raise awareness



FD-TACT project 
(expected to begin in 2024)

Fixed dose combination (FDC) of
artemether-lumefantrine-amodiaquine (ALAQ)

 ALAQ FDC – development

 ALAQ FDC – clinical trial 

 ALAQ FDC – prequalification 

 ALAQ FDC – commercialization

 Human rights and health equity

DeTACT project

 Drug development
 Clinical trial
 Mathematical modelling 
 Bioethics 
 Market positioning

Extension: 
ALAQ deployment readiness 
in Rwanda & Uganda

 Communications
 Individual patient data 

meta-analysis




