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Development of rectal artesunate starts in late 90s

32 years ago….. 



Artesunate is the best treatment for severe malaria 



Pharmacology of rectal artesunate 
DHA accounts for the 

majority of the 

antimalarial effect 

Variable absoption of the 

rectal formulation is offset by 

a 3-4 fold higher dose 

putative 
IC50 = 
34.9 nM 

IV Rectal 



Main points 

• Artesunate and DHA have same parasiticidal 
properties, irrespective of route of 
administration 

• Severe malaria can be treated with rectal 
artesunate suppositories alone if parenteral 
administration not possible 

• Follow-up treatment with IV artesunate is not a 
pre-requisite for suppositories to be effective 



The rectal artesunate fiasco 

January 2022 



Cannot assess 

effectiveness from 

these data due to 

confounding 

“Implemented at scale to the 
recommended target group, pre-referral 
RAS had no beneficial effect on child 
survival in three highly malaria-endemic 
settings. RAS is unlikely to reduce malaria 
deaths unless health system issues such as 

referral and quality of care at all levels 
are addressed.” 

Incorrect 



The main problems 

1.Observational study-extremely 

heterogeneous 

2.No prespecified analytical plan 

3.Major concerns over selection bias 

4.Major concerns over ascertainment bias 

5.Temporal confounding 

6.Biological implausibility of causality 

7.Misdiagnosis 

Cannot, and therefore should not, be used to 

ascribe causality 

CARAMAL 



“The technical review 
identified several issues 

in the design of the 

CARAMAL study, which have 

left it susceptible to a 

number of biases and made 

the results difficult to 

interpret, particularly in 

terms of the impact of RAS 

on mortality and referral 

completion.” “There is no evidence that 
the increased CFR observed 

in Nigeria in the post-RAS 

period was due to RAS.”  

The WHO External Independent Review committee agrees 



For successful treatment of suspected severe malaria 

in children, the administration of a single dose of RAS 

must be followed by immediate transfer to an 

appropriate facility for intensive nursing care and 

treatment with injectable artesunate, followed by a full 

three-day course of an artemisinin-based combination 

therapy (ACT) once the patient can tolerate oral 
medication.  



N= 39! 
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Lives saved? (x 1000) 

2011     2012      2013      2014      2015      2016      2017     2018      2019 

Year 

WHO 

recommendatio

n 

WHO 

moratorium 

Lancet 2010.  

Mortality 10.9% quinine vs 8.5% 

artesunate  

NNT: 42 

Artesunate versus quinine in the treatment of 

severe falciparum malaria in African children 

(AQUAMAT): an open-label, randomised trial 

Pre-referral rectal artesunate to prevent death 

and disability in severe malaria:  

a placebo-controlled trial 

Lancet 2009.  

Mortality 2.952% placebo vs 

2.536% artesunate  

NNT: 241 

Lives 

not 

saved? 

WHO 

Prequalifica

tion 
 

Parenteral artesunate 

Rectal artesunat
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