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Traditional Oncology Dose Finding - MTD Paradigm o

Dose escalation

Key objective: finding the MTD
DLT drives the dose selection

Dose expansion

Indication 1

Indication 3
n=1-6
——r
n=1-6 Combination 2
n=1-6 ©

Combination 1




% of Response

Concept of Oncology Dose Finding ~CDDF

Chemotherapy
(e.qg., paclitaxel, carboplatin, doxorubicin)

Efficacy
Safety

RP2D=MTD

... ® Cancer Drug Development Forum

Targeted Therapy (SM/ADCs) mADbs "0'.5:.'%
(e.g., Erdafitinib, Osimertinib, pola) (e.g., Pembrolizumab, trastuzumab ‘bevacizumab)

Optimal/Max Response

RP2D=0BD/BED RP2D=0BD/BED

___________________________________________________________________________________

MTD Paradigm: Designed for
chemotherapy as efficacy & toxicity often
correlated (more is better)

MTD

Dose/Exposure

MTD Paradigm is not applicable for modern target or Immuno-therapeutics as higher
dose does not necessarily results in greater anti-tumor effect: BED/OBD might be more
relevant

MTD: maximal tolerant dose;

In reality, the true dose response curve is unknown OBD: optimal biological dose,

BED: biological effective dose



Dose Optimization in Oncology: Path Forward %2
Holistic but not “one-size-fits-all” approach ::'CDDF

Strategic Context
disease specific need for efficacy and patient tolerance/experience,

CMC feasibility, unmet medical need, speed &competition

Innovatlve/ad_aptlve Full Spectrum of Sredfisive meetlig G55
Study Design Data & knowledge
Backfill cohorts - Preclinical & translational evidence - Dose/exposure response analysis
Multiple dose expansion cohorts - PK (linearity, t1/2) & PKPD (e.g., PK-biomarker, PK-
Randomized dose finding - PD biomarkers (MOA markers, IL-6, TGI, translational PKPD, QSP) to
adaptive study with registration ct-DNA, MRD, tumor size)

provide quantitative evidence of

potential - Pharmacology (RO) -
- WoO Biomarker study - Safety (Cumulative Tox) dose _Se_lectlon :
. : Statistical & Al/ML modeling
Collect robust clinical data across - Efficacy ltivariate) t derstand
multiple doses, especially when - PRO (QoL, patient experiences) (e'g"mu Ivariate) 9 SIS En
benefit-risk is not clear across doses . Competitor’s data patient heterogeneity across doses

Platform data
Disease biology

Integrated totality of data/evidence/practicality to support dose selection




Oncology dose finding - New Concept Framework

o%e®
oo CDDF
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Dose Ranging Dose Finding

Key objectives
e Characterize the dose response curve

findings

Flexible & agile

e identify a range doses (at least 2 doses) for dose

2/3

MTD

Backfill or expansion

RP2D=0BD/BED

Dose Group 3
n=1-6

Dose Group 3

Backfill or expansion

Dose Group 2 Dose Group 2
n=1-6 Backfill or expansion

MTD
Dose/Exposure

Dose Group 1 Dose selection based on totality evidence
n=1-6 g .

(e.g., safety, efficacy, PK/PD, nonclinical)

_______________________________________

Could be part of adaptive pivotal study
design




Clinically Relevant PD Biomarkers Important to support the...-c[)DF
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Dose Optimization, but Unlikely to be useful in Isolation

Examples: Examples: cytokine Examples: ctDNA,
Receptor production, phosphorylation PSA, CA-125, M

occupancy (RO) of downstream protein protein, SBCMA

Dose & Target Proximal Distal Tumor
Schedule engagement blomarker blomarker shrmkage

The selection of the relevant marker(s) for exposure-response (E-R) characterization is driven by the available
preclinical data, drug MoA, and the biomarker(s) characterization, variability, dynamics, covariates etc.



Quantitative Pharmacology Tools to Support Dose Finding and Selection .'..(;DDF
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FRIENDS

Path forward: Introduction to the Dose Snapshot: o CANCER
Summary of key information critical for the rationale for dose selection

Key Areas included in the Dose Sn aps hot: TEMPLATE: Clinical Pharmacology (Dose & Administration)
Snapshot
. . Please note: The table below describes the supportive evidence for the proposed dose and
Y Supportlng EVIdence schedule. The target length of the completed snapshot is 2-5 pages.
+
. . Key area of "
o Mechanism of action (MOA) and format : e o s
* Whot is the current dose, schedule and route of administration? Has the RP2D
dose, been selected? If the RP2D has not been selected, what key questions are
o Recommended dose, schedule, and route of i ol :
. . . ! ! = ad‘:n!inaistr;:::n! - . ‘::I:;:’;:A:Zu anticipate that g R2PD will be selected?
d t t * Are other routes of administration being investigoted?
a m I n IS ra I O n Mechanism of Action | « Is the therapeutic o small or large molecule? Anather plotform? Whet is the
A 3 (MOA) and Format MOA?
o Tr an S | a't I O n al eV I d e n C e * s there established pharmacological evidence (e.g. target engagement, MOA,
C | . . | E . d outcome-based biomarkers, tumor volu, in relevant preclinical species?
. I n I C a V I e n C e Translational evidence : :r:-h:':(::a':::: ‘Orj"/‘:‘f;,t arget concentrations for potients defined?
d 0 0 o Is the dose/exposure-response relationship identified from the in vitro cellular
O C | I n I Cal Stu d I eS systems or the in vivo animal models?
o PK characteristics cincl Eidece
- S af ety S u m m ar y . i::‘:i:vly’g:-:;:’rfv: completed studies (i.e. single agent and/or combination
i, Clinical studies e Brief description of study design including doses and schedules evoluated, e.g
o Efficacy summary o e el
- . © Phase 3 (dose, design, randomization)
(@) Oth er Con SI d eratl 0 n S e /s the dose-PK relationship established (i.e. is the PK dose proportionol)?
R . A N « Do the PK charocteristics (cccumulation, holf-life) justify the dosing interveal?
e Additional Clinical Evidence rcharactrtts | imanogenion tht eoudmlor nsnce 3 L. shese worrnts dse
. . . odjust ts in o subset of patients)
le) P | an n ed CI I n I Cal Stu d I eS e Was the PK variebility considered when selecting o dose thot would ochieve
target exposure for the majority of patients?
A e Summoary of key AEs of interest by dose?
o Oth er eVI d en Ce Safety summary e Istherea o:bc/c:posuw safety or PK-PD relotionship upon the adjustment of
Reference: Friends of Cancer Research White Paper S P
[ ]

US FDA's Oncology Center of Excellence has piloted a version of the ‘Dose Snapshot’ as a tool to optimize
communication on dose optimization for drugs granted Breakthrough Therapy Designation

» Used as a “living document” to engage both internal and external stakeholders cross stages of development. 3


https://friendsofcancerresearch.org/wp-content/uploads/Optimizing_Dosing_in_Oncology_Drug_Development.pdf

Dose/Schedule Strategy should be integrated into early TPP/CDP ..CDDF

and life-cycle planning AT
e 2%°
POA/POC
EOP2 BLA/NDA
Pre IND Phase I/11/11] .
Human FIH - Dose and regimen finding/identification for the first Indication dose/schedule
Zta”'“g 4 ENE . Target engagement at site of action
ose/regimen
projection - Clinical PK/PD >
Translational - Dose/Exposure-response analysis for efficacy & safety
PK/PD for : : g " T
efficacy and - Dose and regimen identification for additional indications
safety - Dose and regimen finding/identification in combination

Cross-Molecules Platform Clin Pharm Strategy (e.g., ADCs, TDBs and cell therapies)



What & How to optimize is an Art = CDDF
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Efficacy: ORR, CR,
tumor dynamics
Biomarker: clinically
relevant

Toxicity: Acute & chronic ‘
Tolerability: PRO, dose
modification K
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Dose Optimization — Options for the Path Forward . CDDF )

Academic Perspective with case
examples — Johann De Bono

Safety and toxicity — Sophie
Postel-Vinay

(

Innovative

Study dr

Right
dose for
right
patients

Industry Perspective with case
& examples — Divya Samineni

Full spectrum

~f Data &
wledge

Quantitative \/ Integrating PRO — Chad Gwaitney

approaches (MiDD)

F -
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