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Background

« Eltrombopag is the first oral small-molecule, non-peptide
thrombopoietin receptor agonist. It is under development
for the treatment of thrombocytopenia in patients with
hepatitis C virus (HCV).

< Thrombocytopenia in HCV infected patients can result
from both the underlying disease and the myelo-
suppressive effects of the antiviral agent Interferon (IFN).

Objectives

« Develop a population PK/PD model to characterize the
effect of eltrombopag on platelet counts in HCV patients
with and without IFN (peginterferon alfa-2a and alfa-2b)
and ribavirin treatment.

« Evaluate the impact of co-administration of IFN on
eltrombopag PK in HCV patients.

« Predict platelet response for various doses and dose
adjustment schemes to guide the dose selection for
Phase Il studies in HCV patients.

Studies

1. Phase | single dose study in healthy adult male subjects
(Capsule):
+ Total of 55 subjects;
+ Doses: 5, 10, 20, 30, 50, 75 mg;
+ Series PK sampling with 802 concentration
measurements.

N

. Phase | single dose study in subjects with hepatic
impairment (Tablet):
+ Total of 32 patients;
+ Dose: 50 mg;
+ Series PK sampling with 635 concentration
measurements.

w

. Phase Il repeat dose study in subjects with HCV

(Tablet):

+ The study consisted of two-parts:
- Part 1: Eltrombopag alone for 4 weeks;
- Part 2: Eltrombopag plus IFN & ribavirin if target
platelet counts achieved at Week 4.

Total of 43 patients;
QD doses of 25, 30, 75 mg for up to 16 weeks;
Steady state PK sampling following Weeks 4 & 6
dosing with 402 concentration measurements;
Weekly PD sampling with 429 platelet count
measurements.

Methods

« Subjects from all 3 studies (N=128) were included in the
population PK analysis. The population PK/PD analysis
was conducted in subjects with HCV (N = 43).

« Mixed effects modeling was conducted using NONMEM
V with FO or FOCE-INTER estimation method.

+ Influential covariates were identified using step-wise
forward addition and backward elimination technique.

» A sequential PK and PD modeling approach was
applied.

« Final model evaluation was performed using visual
predictive check (VPC) and nonparametric bootstrapping
(Wings for NONMEM) procedures.

< The final PK/PD model was used to predict platelet
response to eltrombopag in subjects with HCV using
Pharsight Trial Simulator (Version 2.2).

Parameter uncertainty was incorporated in simulation by
random sampling of parameter estimates from
bootstrapping.
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Parameter estimates of final population PK model:

Bootstrap
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Eltrombopag PK is not affected by Interferon:
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Population PD Model

EBM: Early Bone Marrow
LBM: Late Bone Marrow
YPP: Young Peripheral Platelet

Systemic OPP: Old Peripheral Platelet

Eltrombopag

Interferon Total Platelets = YPP + OPP
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Parameter estimates of final population PD model:
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1. HCV patients were initially dosed for 2 weeks with
eltrombopag alone (Monotherapy). Those who achieved
target platelet counts at Week 2 were to initiate antiviral
therapy with IFN.

+ Eltrombopag doses: 12.5, 25, 30, 50, 75, and 100 mg
QD;
« Baseline platelet counts: 20-70 GilL
« Target platelet counts for antiviral therapy:
~ Alfa-2a (180 pg weekly): 270 GilL
~ Alfa-2b (1.5 ug/kg weekly): =100 GilL
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2. Following initial 50 mg QD regimen, a 25 mg dose increase
was permitted when:
+ Target platelet counts not achieved following 2 week
monotherapy with eltrombopag;
+ Platelet counts became <50 Gi/L during combination
therapy with antiviral treatment.

Dose increase strategy enables more HCV patients to
initiate and complete the full course of antiviral therapy:

% Patients
Eltrombopag | Eltrombopag | Coninued
. N Treatment
Simulation Scenario Increase not | Increase | Following
Permitted Permitted Dose
Increase
9% patients achieving target platelet counts ) )
during eltrombopag alone monotherapy 69% 88% 68%
% patients maintaning plateletcounts y )
250 Gil during antivial therapy 6% 81% 2%
- Predictions were summarized as mean from 200 simulated studies.

Conclusions

= The relationship between eltrombopag exposure and platelet
response in HCV patients with and without IFN was well
characterized by the population PK/PD model .

= Optimization of Phase Il dosing strategies through
simulations should enable more HCV patients to achieve
adequate platelet counts in order to initiate and maintain
antiviral therapy.




