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Clinical trial design 
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Defining the PRR and Parasite clearance t1/2 

Marquartet al. Evaluating the pharmacodynamic effect of antimalarial drugs in 
clinical trials by quantitative PCR. AAC. 2015;59:4249-59 



PK/PD modelling 

P: parasite concentration in count/ml; t: time in hr; G: the first order parasite growth rate in absence of 
drug; D: the maximum drug-specific parasite reduction rate; c: the drug concentration in µg/L; IC50: the 
drug concentration required to achieve half the maximum parasite reduction rate. γ: an optional 
nonlinearity parameter defining the steepness of the concentration-effect curve. 
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Presenter
Presentation Notes
The model describes an exponential growth or killing for the parasite concentration. 
When no drug is present, the parasite concentration changes by the growth factor G.
The drug effect manifests by a kill rate that depends on the drug concentration. The resulting parasite count change per hour is given as the difference between the growth rate and the maximum drug effect, multiplied a function of the current drug concentration.




How do clearance kinetics in challenge model compare to field studies? 

McCarthy et al. Linking Murine and Human P. falciparum Challenge Models in a Translational Path for Antimalarial Drug Development. AAC 2016 
Kofi Ekue et al. A double-blind comparative clinical trial of mefloquine and chloroquine in symptomatic falciparum malaria. Bull WHO. 1983 
Harinasuta et al. A phase II clinical trial of mefloquine in patients with chloroquine-resistant falciparum malaria in Thailand. Bull WHO. 1983 



Safety issues 
• Inoculum 

– Adventitious contaminants 
• Bacteria, viruses, prions 

– Red cell alloimmunization 
 

• Malaria 
– Malaria-induced AEs and SAEs 
– Onward Transmission 

• Gametocytemia 



Safety of Inoculum 
• This 3D7 blood stage P. falciparum line has been given to 260 human 

volunteers 
– 205 subjects at QIMR (27: <2009; 178: 2009-16 [30 cohorts, 15 studies]) 
– 55 subjects elsewhere (Nijmegen, Oxford) 

• Other blood stage P. falciparum strains used in IBSM 
– “Wild type” P. falciparum (n=2) 
– Remanufactured under GMP blood stage P. falciparum bank 

• 3D7 (n=2)†; NF54 (n=4)††; 7G8 (n=2)† 

• “Wild type” P. vivax (n=26)††† 

† Unpublished 
†† Stanasic I&I (In Press 2016) 
††† McCarthy JID 2016, and Unpublished 



Drug Rx 

Blood smear detection threshold 

Rescue Drug Rx 

Can we identify recrudescence and safely rescue? 

n=84 subjects 



What is a safe treatment threshold? 

• Drug potency 
• Relationship between 

parasitemia and risk of 
clinical harm unknown 



Can we distinguish gametocytemia from recrudescence? 

Pasay et al JID 2016 



Integrated Phase I and Human Challenge 

• Early Safety and PK Data 
 

• Selection of dose for early 
look at efficacy in human 
challenge 
 

• Adaptive design 
– Kill early 
– Reformulate 
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Phase II 
Efficacy 

1-2 years 

Human Challenge 
6 Months 

Phase I 
Safety & Pharmacokinetics (1 year) 
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Conclusions 
• Induced blood stage malaria 

– Provides a rapid, safe and efficient means of 
gaining pivotal early efficacy data 

– Can be integrated into a combined Phase I PK and 
Safety study design 

– Provides actionable data for modelling to predict 
clinical dose for later stage studies 
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