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Cancer in the US
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Cancer is the leading cause
of death from disease in
children

One in every 330 Americans
develops cancer before age
20

1in 750 20-year-olds alive in
the U.S. today is a survivor of
childhood cancer.

More than half of survivors
have serious, life-long
consequences of treatment



The challenge

* Improve cure rates
* Diminish acute toxicity

 Minimize risk for late effects



Pediatric Drug Development
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Pediatric Drug Development: Regulatory Initiatives

» Best Pharmaceuticals for Children’s Act (BPCA)
* Voluntary incentive (extension of exclusivity)

 Pediatric Research Equity Act (PREA)
* Required but historically most oncology drugs received waivers
* Research to Accelerate Cures and Equity (RACE) for Children Act

* Now fully enacted
» Based on relevance of drug target to childhood cancer(s)

* Minimizes waivers
 EMA: Paediatric Investigational Plans (PIPs)



Pediatric Drug Development: Regulatory Initiatives

* Have catalyzed discussion between stakeholders, especially academic
childhood cancer networks and industry partners

* Early pediatric regulatory initiatives had relatively limited impact for
children with cancer

 Full impact of RACE (2021) to be determined
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Time between the start date of first-in-human clinical
trial and first trial eligible to enroll paediatric patients

il

Median = 6.5 yr

B P 5
Years from First-in-Human Trial
Neel et al, 2019 European J Cancer



New Cases of Acute Lymphoblastic Leukemia by Age Group
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Pediatric Development: Novel drug for ALL

* First presentation of efficacy in adults presented in 2011

e Drug was approved for adults with relapsed ALL in 2017

* First child enrolled in a pediatric study was also in 2017

How did we arrive at a point where a new drug reached regulatory
approval for adult ALL and pediatric clinical trials were just starting?

Originally presented at Accelerate Conference 2017 — Peter Adamson



Pediatric Drug Development
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A System Failure: Industry*

* Does not want to invest significant resources in pediatric
development until there is a reasonable likelihood of regulatory
approval for an adult indication

* In many circumstances, seeks to minimize its financial investment in
pediatric development

* Generalizations -- there will be exceptions

Originally presented at Accelerate Conference 2017 — Peter Adamson



A System Failure: Academia

* Should there be a more robust push to get into the clinic faster?
e Should we start with simpler trial designs?

* Can the efficiency of study development be improved?

Originally presented at Accelerate Conference 2017 — Peter Adamson



A System Failure: Regulatory Agencies

* Are requirements too granular or restrictive?

* Should pediatric oncology have a greater regulatory burden than
medical oncology?

* For example: Requirement to define optimum biologic dose vs safe and
effective dose

Originally presented at Accelerate Conference 2017 — Peter Adamson



Progress

* Regulatory Incentives & Requirements
* Major catalyst throughout industry to build pediatric capabilities
 RACE implementation furthering drive for improvements in capability

* Cluster Meetings between FDA and EMA
* Leading to better informed plans

* PIPs & Pediatric Plans improving over time

* Childhood cancer drug development is on the radar screen
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Improve and accelerate new drug development
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A patient centric organisation to solve problems
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International participation

»

O Already present in 2020 : I
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Paediatric Strategy Forums

Continually evolving

PSF -1
ALK inhibition

PSF -2
Mature B-cell ymphoma

B 2020

PSF -3
CheckPoint Inhibitors

m‘ 2021

PSF - 4 B
Acute Myeloid Leukemia

PSF -5
Epigenetic modifiers

PSF Prioritisation

PSF Prioritisation m
Acute Myeloid Leukemia

BET inhibitors

PSF -6 Q)zoom
Second ALK inhibition

PSF -7 )zoom
CART cells

PSF -8 zoom

TKI in Sarcomas

U.5. FOOD & DRUG

ADMIMISTEAT QM

2022

PSF -9
RAF and MEK inhibitors

zoom

PSF - 10
To be decided

PSF - 11
To be decided

R AR S Tawh ol ididabf ikl ik
L mdglanee e Tredliaorn
mpudlics of Aeloleculnels
N peevbazell § Brecoalepess D3 raape=:
Mmool caets Lo Seg, SEESEE gl
¥ Ehe DENSEL D Sai

dounbimnee o Lin#nsins

Lunu Fudlasbsinke: Yuedcdaor S
Sl Mugaiwory Dawur Rabig™ &

Dy e o Damc el ooy Slhulegs Faraim
Dol onCrulhyges urnd Spporiun s o

[Tl Tt 11 H
'?:‘:‘.:"'.,;.'t'. e S M o]
[h] 158 4 ukyg 2TM1

L



Progress (but)

* Little evidence that we are shortening the timeline between FIH
studies and First in Children studies

* In general, a maximum of two phase 3 trials in any given pediatric
cancer can be conducted globally every 4-6 years

* Prioritization should be considered by all stakeholders to allow more rapid
development of high priority drugs

 Discussions about a phase 3 trials design prior to any pediatric clinical data
being available are resource draining and counterproductive



Path Forward

* The clinical development of high priority new agents can be
accelerated

* Regulatory incentives and requirements should be better aligned to
meet the goal of expeditiously moving high priority new agents into
pediatric clinical development

Industry

Academia Regulatory



