
TCP-4: chemoprotection 
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. 

Ultimately, it would be better to prevent a population from becoming infected rather than 
treating the patients once they become symptomatic. In many disease areas, vaccines can 
provide such protection after a single injection providing protection for a large majority of 
subjects for as much as a decade. No such vaccine has ever been produced for a protozoan 
parasite, and the history of malaria control has relied successfully on chemoprotection from 
the earliest days of quinine therapy. 

There is a growing consensus on how malaria can be eliminated from affected countries. This 
strategy consists of active management of cases and their asymptomatic neighbours with 
first-line therapy in the early stages, followed by more intense programmes to break 
transmission. These would be followed by measures to contain reintroduction: either case 
detection by focal screening, or chemoprotection. 

As malaria incidence falls, the population in such countries could be expected to move from 
being semi-immune to being non-immune. Prior to such ‘end-game’ strategies, specific 
protection of sensitive populations such as pregnant women, infants, or children in zones with 
seasonal malaria has been shown to have significant impact [12,16]. The challenge, of course, 
for these preventive medicines, is that their safety profile should be equivalent to vaccination, 
where serious adverse events in the order of 1:20,000 would be considered problematic, but 
such a safety profile can only be confirmed several years post launch, and with adequate 
pharmacovigilance. 

Chemoprotection can be achieved by: killing the sporozoite, killing the liver schizonts, or 
killing the parasites as soon as they emerge into the blood stream from the liver. 
Chemoprotection might be used to prevent an outbreak from spreading from an introduced 
index case to neighbouring households, or to protect sensitive populations. The current gold 
standards for chemoprotection are atovaquone/ proguanil and mefloquine, but both are far 
from ideal. The frequency with which an anti-malarial needs to be administered to achieve a 
high level of protection is key when the medicine is used for this purpose. A once per month 
dosing would provide a significant improvement over the current daily or weekly 
administrations. A medicine which only needs to be used once per outbreak would have a 
more significant advantage. Cost will be an important driver: atovaquone/proguanil is a 
combination daily prophylactic, with an adult cost of $5 per day, although these prices may 
fall now that the patent protection is expiring. Mefloquine, given one dose per week as mono-
protection, is cheaper, costing around $1,000/kg to produce, and so the 500 mg adult weekly 
treatment costs around $0.50 in raw materials. Cheaper ways to make mefloquine have been 
developed [53], reducing the active pharmaceutical ingredient (API) cost to around $400/kg, 
but prices are ultimately linked to volume of demand. Demand may increase if the medicine 
is shown to have benefit for the prevention of malaria in pregnancy [54]. There is an 
additional key challenge for TCP-4 (Table 4): in any population the medicines used for 
suppressive blood stage chemoprophylaxis should be different from that used to treat clinical 
cases of malaria. Fortunately, TCP-4 does not require the compounds to have a rapid onset of 
action though since the subject is asymptomatic, and so could include compounds which 
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show a delayed-death phenotype, which have previously been down prioritized for drug 
development [55]. 

 

Table 4 TCP-4 
TCP-4 criteria Minimum essential Ideal 
Dosing regimen; adult dosea Oral, once per week; < 1,000 mg Oral, once per month; < 100 mg 
Rate of onset of action Slow onset of action (>48 h) 

against asexual blood stages or 
causal liver stage activity 

 

Susceptibility to loss of 
efficacy due to acquired 
resistance 

Very low risk for blood stage Very low; orthogonal 
mechanism to treatment use 

Clinical protection from 
infection 

>95% protection from primary 
Plasmodium infection 

>95% protection from all 
Plasmodia infections (including 

relapses) 
Transmission reduction to the 
mosquito vector: inhibition of 
oocysts via vector stage 
targeting at trough levels 

No > 90% 

Bioavailability /Food Effect - 
human data 

> 30%, < 3-fold food effect >50%, no food effect 

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 
relevant G6PD deficient animal 

models 

Measured - No enhanced risk in 
G6PD deficient subjects 

Formulation Acceptable clinical formulation 
identified 

 

Cost of single treatmentb ≥ $0.5 for adults, $0.1 for infants 
under two years 

< $0.25 for adults, $0.05 for 
infants under two years 

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

≥ 2 years ≥5 yr 

a It may be acceptable for a chemoprotectant that is clearly differentiated in other ways versus 
existing gold standard prophylactics to be dosed more frequently. 

An alternative approach to the design of long-acting medicines is the production of a slow-
release formulation. In the 1960s this was achieved with cycloguanil pamoate [56,57], where 
a single depot administration produced long-term protection, but also resulted in the 
emergence of DHFR (dihydrofolate reductase)-resistant mutant parasites. Such an 



intramuscular depot would be unacceptable from today’s safety perspective, since it would 
need surgical removal if there were an adverse event. Developing such technologies for 
combination therapies would represent an additional challenge. 


