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INTRODUCTION

The current WHO recommendation for the treatment of uncomplicated falciparum  Malaria remains a public health imperative Major ACTs:
malaria is artemisinin-based combination therapies (ACTs)[1]. Different ACTs are Treatment of uncomplicated malaria
available and a better understanding of the pharmacokinetic behavior and A . ga‘i\meg‘_ﬂ * Lumefantrine

. . . e . . o + Piperaquine
potential drug-drug interactions (DDIs) of each individual drug is needed in order Estimated 70% « Artesunate + Pyronaridine

G . o . 445 000 deaths o o deaths occur in "
to optimize the doses for new combinations of > 2 drugs, and potentially |worldwidein 2016 (1] children <5 years * Artesunate + Mefloquine

h . . . . . « Artesunate + Amodiaquine
adapt the doses in children, who receive sub-optimal doses in some cases [2]. « Artesunate + Sulfadoxine + Pyrimethamine

« To make these models publicly available to researchers to support:
o
» Evaluation of DDI risk with co-administered drugs (eg: anti-HIV, anti-TB drugs) m

OBJECTIVES
» Development of new combinations of > 2 antimalarials PBPK Compound A +
In virtual patients

» To develop PBPK models for the major antimalarial compounds currently in use.
+ Dose optimization of existing combinations in children Compound B Compound B
METHODS
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RESULTS

RS
o

Antimalarial compounds for whichAPBAPK files are availab!e, and potential DDIs rglgted to QYP2D6 ( ) o \

and CYP3A4 («--——-- +) based on in vitro data, to be confirmed by M&S and/or clinical studies. / Example of an application:
/Artemether (CYP28B6, fm=0.35 + 3A4, fm=0.65, substrate [3]) / Lumefantrine (CYP3A4 substrate, fm=0.6 [4])\
Artemether CYP2B6, 3A4 CYP2B6 induction [ + Efavirenz (anti-HIV drug, CYP286 and 3A4 inducer [5]) \
DHA (eg from artesunate) UGT1A9, 287“\‘ CYP1A2 inhibition Mean systemic plasma concentration of Artemether Mean systemic plasma concentration of Lumefantrine
Lumefantrine CYP3A4 % . . CYP2DG inhibition e o svens o aere s e e i bt s wemmend
Piperaquine CYP3A4, 2C9, 219 ° e AUC raior 032
Pyronaridine y : ‘::Z‘: N

6000 : ___ Without efavirenz
——— With efavirenz

CYP2D6 inhibition
CYP2D6 inhibition

Mefloquine

Amodiaquine
(+desethylamodiaquine)

4000 AN

2000

Artemether Concentration (ng/mL)
Lumefantrine Concentration (ng/mL)

None 720 70 820 70 20

Sulfadoxine 70 70 0 70 w0 70 7m0 70
. g Time (h)
No CYP inhibition

Time (h)

Pyrimethamine
- Administration with efavirenz leads to lower =~ Multiplierofactive CYP3A4 (Liver)

Atovaquone BCRP inhibition exposures of both artemether and o TN

. . s lumefantrine. £ i 1 \
P | (+ 1 1 CYP2D6 inhibit £ 300 With efavirenz. \
roguanl-( cycloguanil) !n I !!on - Prior chronic dosing with efavirenz reduces  fx rdoseer |
Chloroquine CYP2D6 inhibition the effect of artemether auto-induction. fuw aremathor!
Azithromycin CYP3A4; DI - Dose adjustment may be needed to reduce ~ }=
Doxycycline N L risk of treatment failure. S J
— — \ - In line with published clinical observations, » /
Quinine inly CYP2D6 inhibition \ at the same dose [6], [7], [8]. ol - - - - /
Primaquine MAO (89%) ~>carboxyprim.  CYP1A2 inhibition N Time (h) /’/
(+carboxyprimaquine) CYP2D6 (11%)
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applications. This is the first step of an effort to establish a library of PBPK models
for antimalarial compounds. The next step will be the development of PBPK files
for new compounds at different stages of the research and development pipeline,
to support the development of new combination therapies for malaria.




