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Introduction

DEBIO-025 is a non-immunosuppressive cyclosporine with
potent inhibitory activity on HIV replication in vitro due to the
inhibition of cyclophilins.
A new study to refine dosing regimen and better assess
dose-response (study 103) is planned.
The goal of this project was to help assess the dosing
regimen with maximum efficacy on HIV replication and to
recommend design for the next study. The specific
objectives include:
- Develop alongituinal dug-disease pharmacokinetc-phamacodynamic
model thatdescrbesthe olatonstips among dose,exposure, and
it toadn patients with HIV-1 i
~ Simulate dose-response and opllmal dusmg regimen in HIV-1 infected
patients.
~ Simulate designs for the next study.

Data

Phase | in healthy volunteers (study 101)

~ Single-doses of 50 10 1600 mg

~ 16 subjects

~ Well tolerated

~ PKdatain plasma and whole blood

Phase | in HIV-1 infected subjects (study 102)
~ 10 days treatment at 50, 400, 1200 mg once a day

~ 29 patients

~ PKdatain plasma and whole blood

~ Viral load data

Pharmacokinetic Data: Study 101 and 102
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The concentrations in blood cells were calculated for each patients
based on hematocrit.

Pharmacokinetic Model
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Plasma profiles are well captured by the
3-compartment pop PK model, both on the
population as well as on the individual level
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Parameter estimates 1: Fixed effects (CV in %)
3-compartment model provided the best fit

Viral Load Model Parameter estimates
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Parameter estimates 2: Random effects (CV in %)
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HIV drug-dlsease model links continuous-time PK, viral
ition, and viral i

For each patient, the PK model predicts concentrations over time C(t).
Viral inhibition is the fraction I(t) = G(t) / [G{t)+/C50].

One minus the inhibition fraction multiplies (reduces) an infectivity
constant in the viral dynamics model:

* (1Inhisitign Fraction)
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Tho figure full spacifies a four.
equation system.
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The individual patient data are well
described by the model
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great uncertainty in expected response. Hence the value of
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Distribution of trial outcomes (mean log10 drop)
from 250 trials with 18 drug-treated patients

) N aay 14

Regimens for trial 103 have moderate to high
probability of achieving relevant efficacy
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LD stands for loading dose which was 2days of 1200mg BID followed by 1200mg or 1600mg QD.

The team elected to use a 1200
mg b.i.d. regimen for study 103

Model predictions vs. Study 103 actual results
(1200 mg b.i.d. for 14 days)
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Conclusions

A MBS framework was developed to support the development of DEBIO-
025 and helped the project team to make decisions regarding the design
of the next study.

Drug exposure is an important determinant of response but other factors
(i.e. related to the host and the virus) need to be identified.
Simulations were performed to evaluate the expecled ical response
for a typical patient (population mean) and in single arm 18-patient
clinicaltrials.
The models and
DEBIO-025's anti-HIV response in mnnntherapy gwen e st et
were available.
Simulations were based on extrapolations and there was a large
uncertainty in the expected antiviral response.

In study 103:
~ Drug exposure was higher than predicted by the PK model (not shown).
~ Viralload data were consistent with model prediciions.




