
TCP-1: ‘Fast clearance’, reducing the initial parasite 
burden 
The following is an excerpt from “Designing the next generation of 
medicines for malaria control and eradication”. For references, please refer 
to the full paper. 

The cornerstone of malaria treatment is the availability of at least one molecule capable of 
rapidly clearing the parasite load. In order to be effective, a compound addressing TCP-1 
(Table 1) would need to remain active for long enough to make a significant impact (>6 log 
unit reduction) on decreasing the initial parasitaemia. The precise definition of how much 
activity results in a clinically meaningful reduction in disease, as measured by a decrease in 
adequate clinical and parasitological response (ACPR) at 28 days after treatment, is still an 
open question. This is an area where more clinical data on new compounds will help to fill 
the gap and re-infection as a function of immunity and transmission intensity will need to be 
factored in. The gold standards for this profile are the artemisinin derivatives, which 
dramatically lower parasite numbers over three days of treatment by at least four log units, 
leaving the remaining parasites to be killed by the partner in the combination. An important 
point here is that this speed of killing needs to be defined in humans: in vitro and in vivo 
studies can be used to predict how close any molecule in lead optimization is to the candidate 
definition, but these are only projections. The MMV experience has been that for success, 
compounds should typically have in vitro activities with an EC50 < 10 nM against laboratory-
adapted strains and clinical isolates, and a single-digit mg/kg activity ED90 in the P. 
falciparum infected human erythrocyte-engrafted SCID mouse model [34]. The rate of 
clearance of parasites for this TCP is also key; the expectation is that molecules will have a 
parasite reduction rate (the fold reduction in parasitaemia over one life cycle) at least as fast 
as 4-aminoquinolines, and ideally faster than artemisinin derivatives. Preclinical models of 
rates of killing and parasite clearance in vitro and in vivo can be used to predict this in 
humans, although these may be underestimated, since they do not allow for immunological or 
splenic clearance of damaged reticulocytes or erythrocytes [29]. In the ideal case, where the 
molecule is part of a SERCaP, the molecule would need to produce at least a 106-fold parasite 
reduction following a single oral encounter of one (or two) doses. For the minimum criteria, a 
medicine which produces the same effect over two to three days could still represent a 
clinically relevant alternative to current regimens though would need differentiating qualities 
to demonstrate advantage and justify investment. This reduction in parasite burden then needs 
to be confirmed clinically, measured by the proportion of patients who are cured as reflected 
by the ACPR at day 28. It is still not clear how large a response is required from a single 
agent to ensure an ACPR of >95% as part of a combination. Lessons from the artemisinins 
are instructive [35]. Four doses of artemether monotherapy over 48 h leads to a cure rate of 
just under 50% ACPR at day 28; when combined with lumefantrine over the same dosing 
period the combined cure rate is >98%. Further studies are currently planned to investigate 
this clinically with the newer fast clearance compounds, such as OZ439 and NITD609 [6-8], 
and also to model the ACPR from parasite reduction rates and pharmacokinetics, but this is a 
work in progress, and no hard and fast rules can be proposed at this stage. The molecule 
needs ideally to show good activity in vitro against the blood stages of all five Plasmodium 
species which infect humans, although activity in P. falciparum and P. vivax are generally 
assumed to suffice, particularly since parasites and assays for the others are not readily 
available. TCP-1 can be summarized in the ideal case as a molecule that should be similar in 
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activity to an artemisinin derivative but with pharmacokinetic properties such that it would 
allow for less frequent administration and even administration in a single sitting preferably 
with matched elimination PK and potency with a partner TCP-2 compound. 

Table 1 TCP-1 

TCP-1 criteria at human proof of 
concept 

Minimum essential Ideal 

Dosing regimen; adult dose* Oral, one-three doses; <1,000 mg Oral, single dose; <100 mg 
Rate of onset of action and clinical 
parasite reduction ratio from single 
dose 

Immediate and rapid clearance of 
parasites at least as fast as 

chloroquine; > 6 log unit total 
reduction in parasites 

Immediate and rapid clearance 
of parasites at least as fast as 
artesunate; > 6 log unit total 

reduction in parasites 
Susceptibility to loss of efficacy 
due to acquired resistance 

Low (better than atovaquone); no 
cross resistance with TCP-2 

Very low (similar to 
chloroquine); no cross 
resistance with TCP-2. 

Resistance markers identified 
Clinical efficacy from single dose 
(day 7) including patients from 
areas known to be drug-resistant to 
current first line medications 

100%  

Clinical efficacy from single dose 
(ACPR at day 28 or more, per 
protocol, PCR-corrected) 

>50% >95% 

Bioavailability /Food Effect - 
human data 

>30%, <3-fold >50%, none 

Drug- drug interactions No unmanageable risks No interactions with other 
anti-malarial, anti-retroviral or 

TB medicines 
Safety - clinical Acceptable therapeutic ratio based on 

human volunteer studies between 
exposure at human effective dose and 

NOAEL, dependent on nature of 
toxicity 

Therapeutic ratio >50 fold 
based on human volunteer 

studies between exposure at 
human effective dose and 

NOAEL; benign safety signal 
G6PD (Glucose-6-phosphate 
dehydrogenase) deficiency status 

Measured - No enhanced risk in 
preclinical data from relevant G6PD 

deficient animal models 

Measured - No enhanced risk 
in G6PD deficient subjects 

Formulation Acceptable clinical formulation 
identified 

 

Cost of active ingredient in final 
medicine 

Similar to current medication: ≤$0.5 
for adults, $0.1 for infants under two 

years 

Similar to older medications: 
<$0.25 for adults, $0.05 for 

infants under two years 
Projected stability of final product 
under Zone IVb conditions (37°C 
75% humidity) 

≥ 6–24 months ≥1-5 years 

*As discussed in the text, should frontline therapies be lost due to reduced efficacy or 
tolerability then a regimen over 3 days of dosing of novel well tolerated candidates that 
overcome any resistance will be acceptable. 



Finally, it needs to be stressed that in countries or districts where all of the current therapies 
are incapable of producing an ACPR because of the emergence of resistance, the balance of 
the objectives changes. The priority in this case would be for molecules which are active 
against all existing resistant strains, rather than simplification of the treatment regimen. 


