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Partial Artemisinin Resistance – East Africa

Balikagala et al. NEJM 2021Uwimana et al. LID 2021

Rwanda Uganda
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Partial Artemisinin Resistance – spread in GMS

Amato et al. Lancet ID 2018

CambodiaWestern Cambodia

Dondorp et al. NEJM 2009

2007-2008

Imwong et al. Lancet ID 2017

Greater Mekong Subregion

2008-2015
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Partial Artemisinin Resistance ⇒⇒ Efficacy↓

Phyo et al. CID 2016

AS-MQ

Witkowski et al. Lancet ID 2016
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van der Pluijm et al. TrP 2020

‘Enhanced’ or Triple ACTs

Reasonably matching PK Profiles Counteracting resistance?

Artemether-Lumefantrine + Amodiaquine

LUM-sens

AQ-res

LUM-res

AQ-sens

Veiga et al. Nat Comm 2016

Artesunate-Mefloquine + Piperaquine
Amato et al. LID 2018
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Triple ACTs – ‘TRACII’ & ‘TACT-CV’ studies

Efficacy

• DHA-PPQ+MQ efficacy >> DHA-PPQ efficacy in Cambodia, Thailand, Vietnam (sites with ART-R + PIP-R)
• Similar efficacy of TACTs (AL+AQ, DP+MQ) versus ACTs (AL, ASMQ)

Safety & tolerability

• Comparable to ACTs 
• Slight but statistically significant increase in vomiting (but comparable/lower than ASAQ)
• Mild-moderate, transient increase in cases of bradycardia, elevated creatinine with AL+AQ vs AL

van der Pluijm et al. Lancet 2020 Peto et al. LID 2022
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Development of Triple Artemisinin-based Combination Therapies 

 Drug development

 Clinical trial

 Mathematical modelling 

 Bioethics 

 Market positioning

 Communications

DeTACT Project
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DeTACT – Bioethics and Market Studies
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

Bioethics
• Side-effects, burdens acceptable if minimal & 

mitigated
• Staggered deployment of TACTs, choice vs ACTs 

preferred
• Early stakeholder, community engagement will 

facilitate deployment

Market positioning
• Prospects depend on ACT failure
• Early submission of dossier for rapid approvals
• Enabled by WHO endorsement, GFATM funding
• Organized implementation programs must be in 

place and involve all stakeholders
• Public sector more ready than private sector

“Money is not the most important thing because what we are really 
interested in is the well-being of our children and ourselves” 
(End-user FGD 2, NG)

“I'm not too much in favor of changing as long as ACTs are still 
effective. So we should continue to use them until they become 
resistant. If it doesn't work, then we can change!” (Supplier 21, BF)

(Studies conducted before confirmed reports of 
partial artemisinin-resistance in Rwanda, Uganda)



www.tropmedres.ac

DeTACT – Modelling Studies
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• PfPR = 1.0%

• 50% treatment coverage

• Private-market drug use with SP, AL, AQ, CQ

• First-line (public sector) use increases by 2.5% every year

• Importation of 580Y alleles occurs (1 every 100 days)

• Switch to TACT occurs in 2022 

Ricardo Aguas
MORU

Maciej Boni
PSU

• TACTs could delay resistance & decrease treatment failures over 10 years 
• Switch to TACTs – earlier the better
• Switching to TACTs gradually is not a good idea
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DeTACT Trial

Africa – 8 sites Asia – 3 sites
Burkina Faso Niger Bangladesh Indonesia
DRC Nigeria Cambodia
Guinea Rwanda
The Gambia Tanzania
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N = 3810

AS-MQ 
+ PPQ

(n = 1122)

Africa* – 144 / site
Asia* – 57 / site

AS-MQ 
+ Placebo

(n = 618)

Africa* – 72 / site
Asia* – 57 / site

AL 
+ Placebo

(n = 747)

Africa – 72 / site
Asia – 57 / site

AL 
+ AQ

(n = 1323)

Africa – 144 / site
Asia – 57 / site

* Except Rwanda, Cambodia * Except Rwanda, Cambodia

Uncomplicated P. falciparum monoinfection

Safety, tolerability – pooled analyses

DeTACT Trial Design
Randomised, controlled, partially blinded, non-inferiority
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DeTACT Trial – Preliminary Results (n = 500)
Efficacy

• PCR-uncorrected efficacy similar between TACTs vs ACTs
• No signs of delayed parasite clearance outside of Cambodia
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DeTACT Trial – Safety & Tolerability (n = 500)
Reported Symptoms

AL + AQ    
(n=250)

AL + PBO
(n=125)

ASMQ + PPQ               
(n=83)

ASMQ + PBO             
(n=42)

Grade 1-2 336 172 48 29

Grade 3-4 0 0 0 0

Total 336 172 48 29

ECGs performed at H0, H4, H52/H64, D42

AL + AQ    
(n=250)

AL + PBO
(n=125)

ASMQ + PPQ               
(n=83)

ASMQ + PBO             
(n=42)

QT >500 ms 0 0 0 0
QTcB >500 

ms 0 0 0 0
QTcB >60 

ms from H0 14 1 14 0

Serious Adverse Events (all subjects so far)
• 9 events so far including TACTs, ACTs
• AL-based: 4 SAEs, 2 possibly/probably related

• 1 Hy’s Law (but TBIL, AST elevated at D0H0)
• 1 PADH?

• AS-MQ-based: 5 SAEs, 1 def. related
• QT >500 ms at H52 (QTcB 479 ms)

Biochemistry & Haematology

AL + AQ    
(n=250)

AL + PBO
(n=125)

ASMQ + PPQ               
(n=83)

ASMQ + PBO             
(n=42)

Grade 1-2 233 117 46 30

Grade 3-4 9 6 5 1

Total 242 123 51 31
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Triple ACTs – Summary

AL+AQ, ASMQ+PPQ
• Well tolerated, no new safety signals

• Efficacious even with artemisinin & partner drug 
resistance

• Could delay emergence and spread of artemisinin & 
partner drug resistance (modelling results)
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