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Background

Visceral leishmaniasis (VL, kala azar) is a neglected tropical disease caused by
Leishmania parasites (L. donovani and L. infantum) and can be fatal if left untreated
[1]. Current therapies have severe limitations, such as cost, toxicity, resistance, and
(for some) parental administration. Hence, there is an ongoing, high need for
effective new treatment options [2].
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The novel benzoxaborole DNDI-6148 is a promising drug candidate for the treatment
of VL [4] and has shown anti-leishmanial activity in vitro and in pre-clinical in vivo
models [5]. While DNDI-6148 has entered a Phase 1 clinical trial [6], information on
the PK/PD relationship in pre-clinical species is limited.

Methods

Objectives

1. To characterize the population pharmacokinetic properties of DNDI-6148 in mice
and hamster.

To investigate the relationship between plasma exposure and anti-leishmanial
activity in L. donovani and L. infantum-infected mice and hamster models.

Conclusions

Exposure-response relationships for DNDI-6148 in Leishmania-infected
mice and hamsters were successfully quantified.

Total plasma exposure (AUC ) was identified as a driver of anti-
leishmanial activity.

Our results provide a valuable tool to aid the dosing selection and
design of prospective pre-clinical and clinical trials for VL drug
discovery.

Satellite PK studies: Plasma concentration—time data for DNDI-6148 was available from non-infected Balb/c mice (n=38) and Golden Syrian hamsters (n=33).
Mice: 6.25, 12.5, 25, 50 mg/kg DNDI-6148 (single dose); Hamster: 6.25, 12.5, 25 mg/kg DNDI-6148 arginine salt (single dose); 25, 50mg/kg DNDI-6148 (BID, for 1 or 5 days).
Population PK models were developed in NONMEM v7.4. and were used to simulate the various dosing scenarios tested in infected mice and hamster.

e Anti-leishmanial activity (% reduction amastigotes in tissue) was assessed in curative animal models.
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* The relationship between simulated drug exposure and anti-leishmanial activity was evaluated by linear and non- Ny \ @W\@; Q
linear regression analysis in R v4.0 (screening) and NONMEM (final analysis). Models were compared on the basis !
of the Akaike and Bayesian information criterion (AIC, BIC), OFV as well as goodness-of-fit diagnostics.

Results & Discussion (PK models)

* DNDI-6148 pharmacokinetics in mice and hamster were well described by two-
compartment disposition models with first order absorption.

 Dose ™ =2 elimination clearance {, (mice, hamster) and F {, (mice).

Gut
(F x Dose)

Kal
C

Balb/c mice Syrian hamster

100000 10000|

10000  Bge ...
’ 8

1000 1000} 7

DNDI-6148 plasma concentration (ng/mL)

DNDI-6148 plasma concentration (ng/mL)

/N, ' 100}
entral > Peripheral
Comp;:tment ’ Compartment 10y 1007
| ( _J J an, | (V) il -
cLv, l o -
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30

Time after dose (h) Time after dose (h)

Fig 2. Model structure and visual predictive checks for the final population PK models of DNDI-6148.

Tablel. Parameter estimates of the final population PK models of DNDI-6148.

Balb/c mice Syrian hamster

Parameter Population IV, %Cv? Population v, %Cv?

estimate?, (RSE,%)" (RSE,%)P estimate?, (RSE,%)" (RSE,%)P
Relative bioavailability, F 1 (fixed) - 1 (fixed) 16.4 (17.8)
Absorption rate constant, K, (h't) 8.2 (17.2) 0.975(17.2) 44.4 (25.6)
Elimination clearance, CL/F (mL/h)¢ 6.99 (4.68) 16.2 (9.64) 147 (4.37)
Central volume of distribution, V/F (mL)¢ 16.8 (4.97) 345 (10.9)
Inter-compartmental clearance Q/F (mL/h)¢ 0.0359 (19.5) 7.45 (12.2)
Peripheral volume of distribution, V,/F (mL)c 0.389(11.8) 411 (31.2)

Dose effect on CL/F¢ -0.0184 (11.0)
-0.0108 (19.4)

0.16 (5.89)

INONMEM estimate; Pbased on sampling importance resampling; ¢ allometric scaling on clearance & volume parameters; 9exponential function

-0.0082 (24.9)

Dose effect on F¢

Residual unexplained variabiliy, o 0.16 (6.51)
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Fig 3. Simulations of DNDI-6148 exposure in plasma for different treatment arms, based on the final PK
models of DNDI-6148 in mice (weight 20g) and hamster (weight 100g). In vitro IC., and ICy, were scaled
to account for plasma protein binding in mice (f, = 6.6%) and hamster (f, =12.37%).
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Results & Discussion (PK/PD models)

* The relationship between plasma exposure and reduction in amastigote burden
was best described by an E,,,, (mice) and sigmoidal E ,,,, model (hamster).

* Total plasma exposure (AUC ) was identified as the better predictor of anti-
leishmanial activity as compared to C,,, or time above IC., or ICy,.

* L. infantum showed a higher sensitivity to DNDI-6148 compared to L. donovani.
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Fig 4. Relationship between different DNDI-6148 exposure variables and — ® L donovani
parasite reduction in tissue (assumptions: E,=0%, E,,,, =100%). B SigmoidalEyy @ L infantum

Table2. Parameter estimates for the E,,,, (mice) and sigmoidal E,,,, (hamster) models.

Balb/c mice Syrian hamster®
Parameter2 Liver Liver & spleen Bone marrow
Hill slope 1 (fixed) 3.81 1.49
AUC., (donovani) (ug*h/mlL) 66 O 106 62.7
AUC., (infantum) (ug*h/mL) 55.4 32.8

aINONMEM estimates; PTissue — specific differences might be due to different parasite quantification methods for liver/spleen (weight
considered) and bone marrow; no significant difference in parameters between parasite strains
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Fig 5. Relationship (sigmoidal
E .., model) between total
plasma exposure of DNDI-
6148 in plasma and parasite
reduction in different tissues
(hamster),  stratified by

parasite.
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