
 
 
SHORT COMMUNICATION  
 

          African Journal of Health Sciences, Volume 13, Number 1-2, January-June   2006                            135

A two-pronged approach in leishmaniasis drug development in Kenya 
Medical Research Institute 

 
Robert M. Karanja and Willy K. Tonui, 

 
Centre for Biotechnology Research & Development, Kenya Medical Research Institute,P.O. Box 

54840-00-200,  Nairobi, Kenya  
 
 
Neglected diseases such as leishmaniasis, 
trypanosomiasis, Chagas disease, and malaria 
have a devastating impact on the world's poor. 
Phlebotomine sand flies transmit leishmaniasis 
a protozoal disease found in arid and semi arid 
areas of Kenya. The two forms of the disease 
found in Kenya are cutaneous (induces lesions 
on the skin) and visceral (affect internal organs 
the spleen, liver and better known as kala azar) 
leishmaniasis. The disease has been reported 
in Baringo, Kitui, west Pokot and Turkana 
districts [1]. Baringo district is the only region 
in Kenya where both cutaneous and kala azar 
has been reported in Kenya. More recently 
kala azar has been reported in Kerio valley in 
North Baringo [2], East and West Pokot [3, 4], 
Wajir and Mandera districts [5].  
       The market driven dynamics of normal 
drug development no longer suffice for the 
control and treatment this disease [6]. 
Increased regulation in the pharmaceutical and 
health industry has led to mounting costs in 
drugs/vaccine development [7]. Consequently 
multinational pharmaceuticals, being the best-
endowed parties in terms of human capacity 
and technical infrastructure, have inadvertently 
shunned the needs of the South [8]. 
Heightened awareness of these shortcomings 
in the traditionally Smithsonian laissez faire 
approach in drug development and increasing 
mobility of human populations has given 
impetus for novel paradigms of drug/vaccine 
development for neglected diseases such as 
leishmaniasis [7]. These include private-
public-partnerships (PPPs) that seek to bring 
together the relative strengths of the public and 
private sectors, and to incubate the 
development of drugs/vaccines of major public 
health in the South [9, 10]. One such PPP is 
the Drugs for Neglected Diseases initiative 
(DNDi), an international foundation whose 
founding partners include the Indian Council 
of Medicine Research, Médecins Sans  

 
Frontières (MSF), and Kenya Medical 
Research Institute (KEMRI) among others 
[11].   
        KEMRI’s Centre for Clinical Research 
(CCR) and Centre for Biotechnology Research 
& Development (CBRD) brings to DNDi a 
rich history of involvement in tropical diseases 
and expertise in both clinical and biomedical 
research for neglected diseases. Over the last 
25 years, scientists at CCR have been 
addressing the issue of treatment options for 
Kala-azar. Through collaborations with WHO 
and others, CCR has participated in the 
clinical studies of AmBisome® a safer and 
more effective lipid formulation of 
Amphotericin B (second line VL treatment), 
and more recently in the trials of 
Sitamaquine®, an oral drug developed by the 
Walter Reed Army Medical Research 
(WRAIR) and GlaxoSmithKline. A leader in 
innovation, CCR scientists have also been 
involved in determining the optimum effective 
dose for the treatment of VL using Sodium 
stibogluconate, and to shorten the duration of 
treatment from 30 to approx. 15 days [12] 
KEMRI has also participated in the testing of 
diagnosis techniques such as enzyme linked 
immunosorbent assays (ELISA) and direct 
agglutination test (DAT), that offer cheap, 
safer, non-invasive and more field adaptable 
alternatives to parasitological techniques [13, 
14]. To capitalize on these strengths, DNDi’s 
liaison office overseeing the clinical trials of 
Paramomycin (Aminosidine) is headquartered 
at CCR, KEMRI. These phase 3 multi-center 
trials are being coordinated through the 
leishmaniasis east African platform (LEAP) 
programme, and may very well result in a 
policy shift from Sodium stibogluconate to 
Paramomycin as the first line treatment for 
leishmaniasis in east Africa [15]. Similar trials 
are also being conducted in India under the 
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aegis of the Institute of One World Health 
(IOWH), another PPP [11]. 
        In the downstream end of drug 
development, a simple paradigm using an 
innovative approach rather than invention is 
being developed at CBRD’s Leishmania 
laboratory. This is to “leap frog” drug 
development by screening registered 
compounds that are already in the market 
whose therapeutic indication can be expanded 
to include leishmaniasis. By taking advantage 
of an ever-increasing body of knowledge such 
as the recently completed Leishmania major 
genome, the development of new drugs for 
leishmaniasis can be carried “piggy-back” on 
the drug development efforts of other diseases 
such as malaria [6, 16]. Plasmodium 
falciparum (malaria parasite), a protozoan 
pathogen of major public health, is 
encompassed by the millennium development 
goals (MDGs) thus benefiting from increased 
media coverage to avail funds for drug and 
vaccine development. Moreover, malaria 
treatment benefits from a relatively larger 
arsenal of safe, effective, oral drugs that are 
relatively cheaper in comparison to those 
available for the treatment of leishmaniasis 
[17,18]. Many of these drugs, their derivatives 
and isomers, have previously been shown to 
have anti-leishmanial effects but with little 
fiscal incentive, their development against 
leishmaniasis has been neglected. Basic 
research underlying drug targets has shown 
considerable overlap of target pathways such 
as dihydrofolate reductase 
(DHFR)/thymidylate synthase and type II fatty 
acid synthesis that occurs in Plasmodium and 
Leishmania, but not in humans [19, 20]. 
       Studies at CBRD, KEMRI have already 
demonstrated the potential of orally 
administered artemisinin in clearing L. major 
infection in mice [21]. Artemisinin based 
combined therapy (ACT) has slowly emerged 
as the way forward for treatment of malaria in 
light of widespread resistance to existing 
drugs, with WHO recommended Coartem® 
(artemether + lumenfantrine) recently being 
co-opted into the national strategy as the first 
line drug of treatment for malaria [22]. The 
chemotherapeutic switch of other malarial 
drugs such as Sulfadoxine-Pyrimethamine 
(SP) whose pyrimethamine component targets 
the folate synthesis pathway in Plasmodium 

can salvage such cheap and easily accessible 
drugs that have otherwise been rendered 
useless due to widespread resistance. By 
developing drugs for Leishmania on the back 
of other drug development efforts, safe, oral 
drugs can be thus be availed for treatment of 
leishmaniasis with minimum expenditure of 
money and time. In this way KEMRI is taking 
a two-pronged approach towards availing new 
drugs for leishmaniasis by collaborating with 
international partners through PPPs in 
upstream drug development, and by evolving 
an innovative “leap frog” approach in 
downstream drug development for 
leishmaniasis. Both are aimed at availing 
safer, effective drugs for a most neglected 
disease, while maximizing expertise and 
efficiency. KEMRI has also initiated studies 
aimed at testing extracts/compounds from 
medicinal plants used widely by the local 
people for treating splenomegaly related 
ailments in Leishmania endemic areas of 
Kenya. Knowledge obtained is relayed back to 
the community. Through these efforts KEMRI 
has identified some plants that have 
antileishmanial properties.  
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