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BACKGROUND

Current treatments for leishmaniasis lack safety and/or efficacy and hence new
drugs are highly desirable. With this in view, DNDi created decentralized early-
research consortia, combining the expertise and research capacity in academia,
industry, and contract research organizations. The consortia focus on providing high
quality chemical leads that could ultimately be developed into short-course oral
treatments for VL, aligned with DNDi’s target product profile. The Lead Optimization
Latin America (LOLA) consortium (Figure 1), based in Brazil, is the youngest
collaborative network and represents a step towards capacity building objectives in
endemic areas. The VL-driven hit-to-lead efforts performed within LOLA are
presented here.

RESULTS & DISCUSSION

To date, 316 compounds covering four chemical series (azaindoles, benzimidazoles,
cyanopyridines, and pyridylpyrimidines) have been synthesized and screened.
Screening activities have been conducted in collaboration with several international
partners (mainly LMPH and AbbVie), and an implementation plan has recently been
initiated to run tier one ADME and parasitology assays in Brazil (USP). Considering
pre-established H2L cut-offs of in vitro potency (IC50 <10µM) and selectivity (SI >10)
reflecting DNDi’s Target Candidate Profile (TCP, Table 1), only 19 compounds were
regarded as promising to date. Most are benzimidazoles which still present
physicochemical (high lipophilicity) and metabolic (high clearance) liabilities
associated with poor pharmacokinetic profiles (Figure 3). Azaindoles and
benzimidazoles series are currently undergoing further optimization while the
cyanopyridines and pyridylpyrimidines series have been discontinued.

MATERIALS & METHODS

L. infantum MHOM/MA(BE)/67 strain was used. Primary peritoneal mouse
macrophages were used as host cells. Compounds were screened at eight
concentrations. Amphotericin B and miltefosine were used as reference drugs.
Parasite burdens were microscopically assessed after 5 days and the results
expressed as IC50 (50% inhibitory concentrations). In parallel, cell viability was
assessed fluorimetrically (resazurin assay) and multiple in vitro ADME assays were
conducted to support ‘hit’ prioritization (Figure 2).

Figure 1. Organizational structure of the Lead Optimization Latin America (LOLA) Consortium.

Figure 2. Antileishmanial screening and parallel multiparameter optimization strategy.
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CONCLUSIONS & PERSPECTIVES

Despite the early stage of the campaign, initial results provided relevant data on
structure-activity/properties relationships, and guided the design of improved
analogs that are currently under evaluation. Supporting the development of
research capacities in endemic areas should increase the delivery of high quality
compounds in the long term that hopefully will progress in the pipeline of novel
drugs for neglected tropical diseases.

Figure 3. Distribution of multiple properties vs. in vitro activity against L. infantum intracellular 
amastigotes. Zones containing the most promising analogs are highlighted in orange.

Acceptable (Functional Cure) Ideal (Sterile Cure)

In vivo
Efficacy

In vitro

>95% reduction in parasitemia in liver & spleen 
in mouse or hamster model with L. donovani

Consistent activity within 10 fold vs. a panel of 
drug sensitive and drug resistant strains and 

isolates from India and E. Africa

In vitro: Emax >99%

100% reduction in liver & spleen in mouse or 
hamster model - L. donovani & L. infantum

Consistent activity within 10 fold vs. a panel of 
drug sensitive and drug resistant strains and 

isolates from India and E. Africa

In vitro: Emax >99%, Cidal mechanism of action

In vitro
Safety

In vivo TI

No in vitro signals preventing development

(AUC at NOAEL)/(AUC at MED95 ) > 3

No in vitro signals preventing development 

(AUC at NOAEL)/(AUC at MED100) > 3

CMC Synthesis and formulation acceptable to 
enable PO or IV dosing for 1-10 days in human

Synthesis and formulation acceptable to 
enable PO or IV dosing for 1-10 days in human

DMPK Human dose prediction < 30mg/kg/day 
given QD or BID

Human dose prediction < 30mg/kg/day 
given QD or BID

Table 1. Target Candidate Profile for new chemical entities for treatment of visceral leishmaniasis.
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