A semi-mechanistic model to characterise the influence of nevirapine- and lopinavir/ritonavir based
antiretroviral therapy on artemether and dihydroartemisinin exposure in HIV-1 infected patients.
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Background and Objectives L Reus

 Artemether-lumefantrine is the most widely recommended first-line treatment
for uncomplicated falciparum malaria globally.

Table-3: Effect of ARVs on artemether & DHA exposure

* Considering the substantial geographic overlap of HIV and malaria disease Effect of NVP- & LPV/r—based ART on Artemether

burdens, it is important to understand any potential drug-drug interactions. ]
* Artemether is rapidly converted to active metabolite dihydroartemisinin (DHA) PRE-HEPATIC BIOAVAILABILI,TY (Fo) .

by CYP3A4 isoenzymes, of which it is also an inducer. Control Arm Occasion 1 6.2%
* Artemether undergoes significant first-pass hepatic metabolism. Control Arm or LPV/r Arm 1.39%
 DHA is further metabolised by UGT isoenzymes. Occasion>2
* Nevirapine (NVP) is an inducer whereas ritonavir is a potent inhibitor of NVP Arm Occasion 1 0.79%

CYP3A4, which can lead to potential drug-drug interactions. NVP Arm Occasion >2 0.47%
Objectives: , - , , Effect of LPV/r-based ART on DHA
 To develop a semi- mechanistic parent to metabolite population ——

pharmacokinetic model of artemether & DHA. Clearance intrinsic V334 %
* To explore the impact of nevirapine- & Lopinavir/ritonavir- (LPV/r) based Volume of distribution J 45.9%

K antiretroviral therapy (ART) on artemether and DHA exposure. /
' DHA+LPV/r

Data: Z DHA+NVP DHA+LPV/r

 The pharmacokinetic data from SEACAT 2.4.1 & SEACAT 2.4.2 studies were used
for the present analysis. The participants were HIV positive but did not have
malaria. (1,2)

* No. of Patients — 55 adults -

 Total No. of samples — 2434 E

 Adult Dose - 80 mg twice daily for three days :

 Sampling schedule—-0, 0.5, 1, 1.5, 2, 3,4, 5, 6, 8 h [after first dose]; 24 h[after —
first dose]; 60, 61.5, 62, 63, 64, 65, 66, 68, 70 and 72 h [from the first ]
administered dose, but is 0-12 hrs after the 6t dose]. 001 -

Table-1: Study group details

Study groups No. of patients (No. of samples) om s
Arm 1 (Artemether + Lumefantrine) 18 (358) Time in hours [0-8 h post first dose]
Arm 2 (AL + NVP-based ART) 18 (359)
Arm 3 (AL + LPV/r-based ART) : DHA DHA+NVP _ DHA+LPV/r
Phase 1 —Single dose of AL 19 (360) E g3
Phase 2 — Multiple doses of AL 16 (320) :

Table-2: Characteristics of patients

Model building: Covariate Median Range

+ NONMEM 7.4 (FOCE-I) Age (years) 32.3 19.6 - 60.9 .

e Pirana Weight (kg) 60 45.5 — 88 ;

* PSN Gender (male/female) 10/45
k’ Xpose Fat free mass (kg) 41.2 31.3-59.6 / :

0001 ¥ —=d o000 o o -8

| | T | | | | T | T | | | T | | | | T |
60 62 64 66 68 70 72 60 62 64 66 68 70 72

Time in hours [0-12 h after 6" dose]

* A transit compartment absorption model characterised the delayed * The figure shows a comparison of the 5%, 50t and 95t percentiles of the distribution of the observations (red
appearance of the artemether into the Gl tract compartment, where a (Iogit lines) and confidence bands around the percentiles for simulated predictions.
transformed) Gl-extraction parameter was applied to capture the metabolism
of artemether into DHA. \_ )

e Both artemether and DHA are then absorbed into the bloodstream, but first

undergo hepatic-first pass, which was described with a well-stirred model as Conclusions
explained in Gordi et al. (3)

e Allometric fat free mass was used to scale Clearance and Volume of distribution

related parameters. * The model estimates a significant proportion of CYP3A4-mediated metabolism of
artemether into DHA happens pre-hepatically, at the Gl tract level.

 The exposure of artemether was reduced significantly after the first dose due to
Dose I p— the auto-induction on CYP3A4 isoenzymes. o

Central Peripheral * NVP-based ART reduced the systemic exposure of artemether significantly but
ceries of ? il Q& REeeh had no influence on DHA exposure.
transit b Cline - fy * The concomitant administration of LPV/r-based ART increased the systemic
comparment " Clonefut Q exposure of DHA.

Figure 1: Structure of the model
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