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Pre-millennial malaria 
•  >400 million cases per year 
•  >1 million deaths per year 
•  Chloroquine resistant parasites 
•  Few new drugs on the horizon 
•  Diagnosis dependent on microscopy 







A formidable and wily foe 
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A well population 







And yet, there has been progress. 
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But . . .  



There is still plenty of malaria…and death. 

Murray CJL, et al. Lancet 2014;384:1005-70 
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Noor AM et al..  Lancet 2014:383:1239-47 





We have the tools, now. 
•  Malaria rapid diagnostic tests (RDTs) 

– 2000: Commercial development ramps up 
– 2005: 200,000 tests distributed  
– 2008: WHO-based evaluation/comparison 
– 2010: 88 million tests distributed  
– 2012: 205 million tests distributed 



We have the tools, now. 

•  Rapidly effective, affordable oral antimalarial 
drugs 
– 1983: Qinghaosu noticed by the West 
– 2000: Use of qinghaosu (artemisinin) endorsed  
– 2005: 11 million treatments delivered 
– 2006: WHO encourages combination 

chemotherapy 
– 2012: 331 million ACT treatments delivered 



Resource allocation 

Pipeline to Product:  Malaria R&D Funding Needs into the Next Decade.   
PATH Malaria Vaccine Initiative, 2013 



In a perfect world, these could have 
a major impact. 

Rafael ME, et al.  Reducing the burden of childhood malaria in Africa:  the role of improved diagnostics.  
Nature Publishing Group 2006.  http://www.nature.com/diagnostics 



In the belly of the beast (Uganda), 
they do have a major impact. 
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Cohort studies in Tororo and Jinja 

•  Dedicated study clinics open 
7 days a week 
–  adjacent inpatient facilities 

available 

•  Parents/guardians 
instructed to bring their child 
to the clinic whenever ill 

 



Cohort studies in Tororo and Jinja 

•  Reimbursement for transport provided for all 
visits to the study clinic 

•  Every febrile participant was tested for 
malaria with a blood smear 

•  Patients were followed daily                      
during treatment 





Cohort studies in Tororo and Jinja 
Proof of principle 

•  2,135 children 
– birth to 10 years of age 

•  5,041 person years of follow-up 
•  16,258 treatments for malaria 
 



Cohort studies in Tororo and Jinja 
Proof of principle 

•  80 patients (0.04%) with malaria danger 
signs 

•  84 (0.04%) patients with severe malaria  
– mostly severe anemia 

•  39 deaths from all causes 



Cohort studies in Tororo and Jinja 
Proof of principle 

…only 2 malaria deaths 



Feasibility 
 



Success of ART roll outs across Africa 

UNAIDS.  Treatment 2015 
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Success of ART roll outs across Africa 
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Drug resistance 
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Smart use of ACTs 
•  Pairing diagnosis to treatment will help to 

reduce rate of development of resistance 



Potential pitfall: cost 

White MT, et al. Mal J 2011;10:337 



Potential pitfall: cost 

White MT, et al. Mal J 2011;10:337 



Symptoms ≠ testing 



Testing ≠ treatment 





•  Extend prompt diagnosis and effective 
treatment to the periphery 

•  Nip each episode of uncomplicated malaria 
in the bud 
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