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Clinical context InSPIRe

small populations research

First in human trials:

* phase | dose-finding clinical trials

Objective:
* estimation of the Maximum Tolerated Dose (MTD)

Context:
* discrete and fixed dose levels
* binary criteria
e very small sample size

* toxicity target (0)

* adaptive design




Motivation

INSPIRe

Innovative methodology for
small populations research

In phase | studies, even if dose-finding and PK/PD analysis are carried out in the same
trial, they are often conducted and reported independently in different sections in

publications reporting trial results.

PK Dose-finding

In cases such as rare
diseases and paediatrics, the
available population size will
limit the number of possible
clinical trials that can be
conducted.

Combining dose-finding and
PK analyses to allow better
estimation of the dose-
toxicity curve should then
be considered.

* Comets, E. and Zohar, S. (2009) A survey of the way pharmacokinetics are reported in published phase I clinical trials, with an emphasis on

oncology. Clinical Pharmacokinetics, 48 (6), 387-395
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J. O’Quigley, M. Pepe, and L. Fisher. Continual reassessment method: a practical design for phase 1 clinical trials in cancer.

Biometrics, 46 (1), 33—-48, 1990.
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S. Piantadosi and G. Liu. Improved designs for dose escalation studies using pharmacokinetic measurements. Statistics in

Medicine, 15(15): 1605 - 1618, 1996.
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S. Patterson et al.. A novel Bayesian decision procedure for early-phase dose-finding studies. Journal of Biopharmaceutical

Statistics, 9(4): 583 - 597, 1999.
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J. Whitehead et al.. A Bayesian approach for dose-escalation in a phase | clinical trial incorporating pharmacodynamic

endpoints. Journal of Biopharmaceutical Statistics, 17(6): 1117 - 1129, 2007.



Simulating scenarios (1) InSPIRe

small populations research

BJCP British Journal of Clinical DOI:10.1111/bcp.12256

Pharmacology

Correspondence
Manor, EMC Building, Windlesham, Surrey
. . . Fax: +44 (0) 12 7648 3588
I n h I b Ito r LY2 1 5 7 2 9 9 E-mail: gueorguieva_ivelina@lilly.com
window
3 July 2013

Defining a therapeutic e
window for the novel TGF- [t
monohydrate based on POFD ol TG i, herspetc
a pharmaCOkinetiC/ Recelved
pharmacodynamic model Accpted

Accepted Article Pharm Res (2015) 32:3159-3169
Ivelina Gueorguieva,’ Ann L. Cleverly,' Anja Stauber,2 N. Sada Pillay,? Published Online DOI'10.1007/s11095-015-1693-3
15 October 2013

Jordi A. Rodon,? Colin P. Miles,' Jonathan M. Yingling® &
Michael M. Lahn?

RESEARCH PAPER

Influence of the Size of Cohorts in Adaptive Design
for Nonlinear Mixed Effects Models: An Evaluation
by Simulation for a Pharmacokinetic and Pharmacodynamic
Model for a Biomarker in Oncology

Giulia Lestini ' « Cyrielle Dumont' « France Mentré'




Simulating scenarios (2) InSPIRe

small populations research

Link between PK and toxicity: s Varv .
arying og,
vy 10 if wAUG <trLTlh = C :°
|1 if 0AUC; =17 L7th 13 1
patient’s sensitivity toxicity threshold -
0 50 . 100 150 Va ryi r]Og TT 50 N 100 150

9/16



Results (1)

INSPIRe

Innovative methodology for
small populations research

T = 10.96
=0
v =0.7

probabilty of toxicity

MTD:
dose level
4

PKCOV

PKLOGIT

PKCRM__7.05

PKCRM__10.96

PKCRM|_1s.1

scenario 1
_e_
_e_
©
_e_
_e_
I T | | T |
0.0 0.2 0.4 0.6 0.8 1.0




Results (2)

INSPIRe

Innovative methodology for
small populations research

;= 10.96
o= 1.17
IV = 0.7

probabilty of toxicity
03 04

MTD:
dose level
2

PKCOV

PKLOGIT

PKCRM__7.05

PKCRM, _10.96

PKCRM_1g 1

scenario 2
—o—
_e_
_e_
_e_
_e_
| | T T I |
0.0 0.2 0.4 0.6 0.8 1.0




Results (3)

INSPIRe

Innovative methodology for
small populations research

1, = 10.96
0=
IV =0.3

MTD:
dose level
3

PKCOV

PKLOGIT

PKCRM|-7.05

PKCRM__10.96

PKCRM_ _1g 1

scenario 3
—6—
——

_e_

_e_

_e_

I T | | T |
0.0 0.2 0.4 0.6 0.8 1.0




INSPIRe

I eS u |tS ( | ) Innovative methodology for
: small populations research

Estimated probability of toxicity at each dose level in case of scenario 3.

1000 trials; first, second and third quartile of p;, p3 (MTD), and ps for sample size from 20 to 100.
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e Itis similar to logit(p) vs betweer-l FOX and A,UC 15 * |t tends to CRM alone
an Heaviside function . .
log(dose) while L increases
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Including only PK measure of exposure, as the AUC, in dose-finding does not
increase the percentage of right MTD selection ...

~

usual dose-finding methods,
such as CRM, are designed to
focus on the MTD specifically

.. but enriches the knowledge on the dose-toxicity relationship, facilitating
a better dose recommendation for subsequent trials.

d

with a limited impact on
observed toxicities (i.e. no
overdosing)
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