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Lesson 1 — you can run a successful long-range test

PPTP




Lessons Learned

= Understanding interspecies drug exposure is critical for accurate translation to
clinical trials.

= Kinase/signaling inhibitors cannot be developed the way we developed
cytotoxic agents.

= Screening can identify active novel agents
= Lack of in vitro synergy does not predict lack of in vivo synergy.
= Big effects need fewer mice: value of single mouse analysis.

= For screening and orthotopic models ‘blinded’ experimental design is
essential.

= The co-ordinating center should be staffed by vested scientists and not run
through a contract research organization (CRO).

= For efficiency a drug pipeline should be established at least 1 year in advance.
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1. Relevant Drug Exposure is Essential:
MLN8237 (AIisertib)
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2. Kinase/Signaling Inhibitors Have Modest
Single-Agent Activity
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3. Kinase/signaling inhibitors cannot be developed the
way we developed cytotoxic agents.

The MEK Inhibitor Selumetinib (AZD-6244) has
Modest Single-Agent Activity
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Selumetinib (MEK inhibitor) is Selectively Active
in a BRAF(V600E) Anaplastic Astrocytoma
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PBTC 029 Trial of Selumetinib (AZD6244)
Percent Volume Change Using FLAIR

120
O Both BRAF Fusion and BRAF Mutation Positive
100 — O BRAF Fusion Positive and BRAF Mutation Negative
O BRAF Fusion Negative and BRAF Mutation Positive
80 E Both BRAF Fusion and BRAF Mutation Negative
E BRAF Fusion Unknown and BRAF Mutation Megative
a0 E LUnknown

T2/fluid attenuated
inversion recovery
(FLAIR)

Maximum Percent Change in Tumor Volume

PD 6 (16%)
SD 18 (47%)

-100
PR 14 (37%) * Patients with NF-1 driven LGGs

Banerjee A et al., Neuro-Oncology, 2017
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4. Screening can ldentify Active Drugs
Eribulin vs Vincristine Against Ewing Sarcoma Xenografts
(Sublession: Don’t make assumptios)

SARCOMA NON-GBM
Tumor Panel: KIDNEY EWS | RMS BRAIN GBM NEUROBLASTOMA OSTEO ALL
Agent —
Vincristine
Cyclophosphacice [I |

Cisplatin

Topotecan

wLNz237 [

Aplidin

PR-104

TEMOZOLOMIDE (£€)

BAL101553

BET27

-
UT Health
P’ San Antonio

Greehey Children’s Cancer
e




Viability (% control)
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5. Lack of in vitro synergy does not predict lack of in
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Eribulin Combined with Irinotecan is Synergistic
ES-4 Ewing Sarcoma Xenografts
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The Combination of Eribulin + Irinotecan is Superior to
Vincristine + Irinotecan in 6 of 11 Xenograft Models.

Xenograft Model Tumor Type Eribulin + Irinotecan Vincristine + Irinotecan —

“ Alveolar rhabdomyosarcoma >91 59.3 <0.001
“ Alveolar rhabdomyosarcoma 90.8 >160 <0.001
“ Alveolar rhabdomyosarcoma 80.2 79.2 0.735
“ Alveolar rhabdomyosarcoma >133 121.1 0.011
“ Ewing sarcoma 62.9 35.7 <0.001
Ewing sarcoma 81.6 35.7 <0.001
“ Ewing sarcoma >133 >133 1.000
Wilms >77 29.7 <0.001
Wilms 74.7 77.9 0.312
Rhabdoid >96.1 >96.1 1.000
Rhabdoid 96.4 56.3 0.004
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6. Alternative Experimental Designs that Enable
Greater Inclusion of Molecular Heterogeneity

Retrospective analysis of 2106 tumor drug experiments
in PPTP using 8-10 mice/treatment group.

Question:

Would we obtain the same result if we used a single
mouse rather than 8-10 mice per treatment group?

Murphy B et al., Cancer Res. 2016
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Single Mouse per Group Accurately Predicts
Group Response in 78% of Experiments
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Single Mouse Data Accurately Predicts Objective
Response Rates (ORR)
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7. ‘Blinded’ experimental design is essential.

Coding of agents reduces investigator/selection/reporting bias’.

‘Blinding’ to experimental treatment is essential when determining endpoints
for ‘non-measured’ tumors (e.g. brain tumors where EFS is the endpoint)

Coding allows an agent to be evaluated on several occasions, consequently
the reproducibility of a model can be assessed without investigator bias.

Statistical analysis should be ‘blinded’ to experimental treatments

All data should be analyzed, not selected data.

All data should be analyzed prior to revealing the identity of the drug or
combination to the investigators.

All data should be made publicly available.

' Van der Worp et al. PLoS Medicine, 2010.




Lessons from PPTP and PPTC

= The co-ordinating center should be staffed by vested scientists and not
run through a contract research organization (CRO).

PPTP: 20 papers published in initial 3 years of starting
PPTC: 0 papers submitted

= For efficiency a drug pipeline should be established at least 1 year in
advance.

for ‘general’ screens or combinations

for ‘omically’ focused screens or combinations.




Summary

Essential to address drug scheduling and systemic exposure for accurate
clinical translation.

Genomic information can be useful for predicting drug sensitivity (BRAF,
PALB2 etc).

Models can identify novel efficacious agents (selumetinib, eribulin), and
combinations (eribulin/irinotecan, temsirolimus/cyclophosphamide-Vinca etc).

PDX models can be developed that adequately represent the genomic
heterogeneity of pediatric cancers.

Single mouse designs will allow more rapid/efficient screening of single
agents and combinations.
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On March 3-6, 2019, the Greehey Children’s Cancer Research Institute (GCCRI)
will host the symposium “Childhood Cancer: Research Challenges and the Future
of Therapy” at the Grand Hyatt on the world-renowned San Antonio Riverwalk.
It will bring together some of the most respected childhood cancer researchers
in academia and industry, along with science advocates, to discuss current
advances in basic and translational sciences and their impact on therapy

and diagnosis.

Session topics will include:

e Genomics

e Epigenetics & Pathways in Pediatric Cancer

e Immunotherapy

gcerisymposium.org
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