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Evolving Framework of Clinical Trials to Support
Oncology Drug Approval

1) Traditional drug approval based on tumor type

) Approval
¢ 1 -
&

) i
Paclitaxel in Pemetrexed in  Dacarbazine in
gastric cancer lung cancer melanoma

2) Genomically driven drug approval based on a
biomarker-defined population within a tumor type

%

Conditional

approval
Trastuzumab in 50< Crizotinib in Vemurafenib in 33
HER2amp gastric ALKtrans lung BRAFmut

cancer cancer melanoma

3) Agnostic-histology approval based on a molecular

biomarker that defines a disease, not an organ Accelerated
Shared molecular alteration approval

0
P
il
Pembrolizumab in
MSI-H/dMMR solid tumors

Validated predictive bi S
HER2amp (human epidermal growth factor receptor 2 amplified)
>4z ALKtrans (anaplastic lymphoma kinase translocated)
> BRAFmut (BRAF mutant)
MSI-H/dMMR (microsatellite instability high/deficient mismatch repair)

© 2019 American Association for Cancer Research

CCR Reviews AAGR

Cinta Hierro et al. Clin Cancer Res 2019;25:3210-3219
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Translational framework
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. — Time (days) targeted agent |
| i Tumoral biopsies  pDX generation PDX expansion i
! Molecularly x |
| selected single = :
I e ! Genomic analyses (DNA) !
e « Genomic analyses it R

! Blood (cfDNA) * Expression profiles (RNA) Re;i::;:r 9 !
] « Epigenetic signatures Jati V4 |
i « Immune profile j Population \ ¢ |
b * Heterogeneity mapping e — |
| = Responder drug X !
i R ’ £ Biomarker positive |
! Metastatic biopsies v Deep sequencing B J
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Platform /Cf///Umbrella
~Matched targeted drug:
in one tumor type
Gastric cancer Drug ) Drug
leaves enters
FGFR inhibitor RET inhibitor
Lung cancer
Melanoma D.;\}l\ - //\\ A ,.; Fj //W\ N ;3( ‘,5,% et /“\
\ AT A M\ M\ /4 e | /)
: R N H\\Hm’\\‘iAS,. S.\M\Hm\ (* J\J
} ¢ \ 7 \
\ Basket r Basket [\ Basket
Other cancers % ;"‘ P \ in multiple ‘s/ \ in multiple ,‘/ \\ in multiple
| FGFRtrans tumors | | NTRKtrans tumors | |\ RETtrans tumors |
/ \ / \

Potential predictive biomarkers:
trans (translocation)
¥ FGFR (fibroblast growth factor receptor)

< NTRK (neurotrophic tyrosine receptor kinase)
= RET (rearranged during transfection proto-oncogene)

© 2019 American Association for Cancer Research

CCR Reviews AACR

Cinta Hierro et al. Clin Cancer Res 2019;25:3210-3219
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First FDA Approval Agnostic of Cancer Site

— When a Biomarker Defines the Indication
Steven Lemery, M.D., M.H.S., Patricia Keegan, M.D., and Richard Pazdur, M.D.

isease indications for drugs have convention-  nearly 30% for endometrial can-
ally been defined by pathologic processes, cer, 20% for colon or gastric

. - Wistolosie Bidins cancer, and less than 5% for most
signs or symptoms, or histologic findings aitbie e e 2T foidetse

in affected organs. OHCOIOgy has defined subtypes of MSI-H or dMMR in these types

nF Firmmmanire bhae lavaalis hasanm Aatar.
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FDA Tissue Agnostic Approvals
L Efficacy Post .
Drug Indication* R Approval |Device?
ORR (95% C1) | o4\ dies?
2017: Pembrolizumab N=149 MSI-H; dMMR? | 40% (32, 48) Yes No
2018: Larotrectinib N=55 NTRK-fusions | 75% (61, 85) Yes No
2019: Entrectinib N=54 NTRK-fusions | 57.4% (43, 77) Yes No
2020: Pembrolizumab N=102 TMB-H1 29% (21, 39) Yes Yes

*Approved for adult and pediatric patients
1Extrapolation from adults to pediatrics
ORR= Overall response rate by RECIST 1.1
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Response to Pembrolizumab across Different Tumor Types with dMMR
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No. of Patients with Range of

Tumor Type Tumors a Response Response Duration
no. (%) mo

Colorectal cancer 90 32 (36) 1.6+ 10 22.7+
Endometrial cancer 14 5(36) 4.2+1t017.3+
Biliary cancer 11 3 (27) 11.6+t0 19.6+
Gastric or gastroesophageal junction 9 5 (56) 5.8+ t022.1+
Pancreatic cancer 6 5 (83) 2.6+ 10 9.2+
Small-intestine cancer 8 3(38) 1.9+ t0 9.1+
Breast cancer 2 2 (100) 7.6t015.9
Prostate cancer 2 1(50) 9.8+
Other cancers 7 3 (43) 7.5+ to 18.2+

* Response was as defined by RECIST. “Other cancers” includes one patient each with the following
tumor types: bladder, esophageal, sarcoma, thyroid, retroperitoneal, small-cell lung cancer, and
renal cell cancer (includes two patients who could not be evaluated and were considered not to
have had a response). A + sign indicates that the response was ongoing at the time of data cutoff.
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Objective Response Rate (%)

° ° ‘
Response Rate to Anti-PD1or Anti-PD-L1 Therapy vs. TMB
[ ]
o
50- Cutaneous
squamous-cell
o
404 Merkel-cell Noncolorectal 2
Melanoma (MMRd) _~
® o
Colorectal
(MMRd)
30 -
Renal-cell Agal Objective Response Rate
® (no. of patients evaluated)
6] Cervical y 050
Hepatocellular © 7 .Urothelial 0 100
@ | @ NSCLC (squamous)
NSCLC (nonsquamous) 0500
Mesothelioma _~~  @Head and neck 01000
o _~"®Endometrial
104 Sarcoma :"’;Bvarian @ Esophagogastric @ Small-cell lung Tumor Mutational Burden
L :glioblastoma (no. of tumors analyzed)
' rostate
Uvesl d o . | @ Breast @10
. Adrenocortica @ 1000
" Pancreatic Germ-cell @ 10,000
0 o o @ Colorectal (MMRp)
T T T T T T
1 10 20 30 40 50

Median No. of Coding Somatic Mutations per MB

Yarchoan Metal. N Engl ] Med 2017;377:2500-2501




Response to Pembrolizumab in Tumors with >10 Muts/Mb

Tumor Types Objectlve Response Rate Duration of Response
N (%) (95% Cl) Range (months)

Overall 30 (29) (21,39) 2.2+, 34.8+
Small cell lung 34 10 (29) (15,47) 4.1, 32.5+
Cervical 16 5(31) (11,59) 3.7+, 34.8+
Endometrial 15 7 (47) (21,73) 8.4+, 33.9+
Anal 14 1(7) (0.2,34) 18.8+
Vulvar 12 2 (17) (2,48) 8.8, 11
Neuroendocrine 5 2 (40) (5,85) 2.2+, 32.6+
Salivary 3 PR, SD, PD 31.3
Thyroid 2 CR, CR 8.2,33.2+
Mesothelioma 1 PD

Keytruda Package Insert, December 2020
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Current and future challenges
of innovative oncology drug

development

Efficacy of Larotrectinib in Tumors with NTRK Fusions

A Maximum Change in Tumor Size, According to Tumor Type

Thyroid tumor
W Colon tumor M Lung tumor

B Melanoma W GIST

30 *

1 Soft-tissue sarcoma

Appendix tumor
W IFS
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M Pancreatic tumor
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== _: I Treatment after progression
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‘fz = » Treatment ongoing
— . = @ Partial response
= .-'_ . ® Complete response
! @® Surgery
! * Pathological complete response
|
T T T T T T T T 1
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Median time

to response,
1.8 mo

Overall Treatment Duration (mo)

Drilon A etal. N Engl J Med 2018;378:731-739
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Efficacy of Entrectinib in Tumors with NTRK Fusions

Best individual response per BICR, by tumor type

100+
B Cholangiocarcinoma (n=1) B Breast (n=6)

[iila B Neuroendocrine (n=4) B Gynecological (n=2)
= Sarcoma (n=16) ® Salivary MASC (n=13)
£ - 50 Gl-other (n=1) Thyroid (n=7)

c 9 - Pancreatic (n=3) B CRC (n=7)
U) m —
5 & ] NSCLC (n=13)
gg 0 =T
o)
£% 251
o> O
"g?'; -50
m
-75
-100 -

Individual patients

Patients with missing SLD percent change are excluded from the plot. SLD, sum of longest diameters. Gl, gastrointestinal. CRC,
colorectal cancer. NSCLC, non-small-cell lung cancer. MASC, mammary analogue secretory carcinoma.



40 1

20 A

Maximum change in tumor size (%)

-100

Tumor type

7 NscLe

B Thyroid
Pancreatic

PRESENTED AT: 2018 ASCO.

ANNUAL MEETING

NSCLC = non-small cell lung cancer

#ASCO18 . Dr. Al der Dril Note: Three patients not displayed due to treatment discontinuation prior to first post- 10
;fﬁ;;;;ﬁqﬁ;ﬁs’,‘gﬁ;’;_""m" EREEN R CXanaerrion baseline response assessment; "Denotes patient with 0% maximum change in tumor size
April 2, 2018 data cut-off date
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Presented By Alexander Dfifoh at 2018 ASCO Annual Meeting
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Target Tumor Diameter Sum
(percent change from baseline)
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Hyman DM et al. N Engl J Med 2015;373:726-736 Fisd i
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Efficacy of HER2-Directed Therapy in HER2-Amplified Tumors

Table 3. Efficacy of Treatment With Trastuzumab Plus Pertuzumab in Patients
With HER2 Amplification/Overexpression

Response, No. (%)

No. of ORR, %
Primary Site Patients CR PR SD > 120 Days (95% Cl)
Colorectal 37 0 14 (38) 4(11) 38 (23 to 55)
Lung, 16 0 2 (13) 2 (13) 13 (2 to 38)
non-small-
cell
Bladder 9 ARG (72) 2 (22) 33 (8 to 70)
Pancreas 9 0 2 (22) 1(11) 22 (3 to 60)
Biliary 7 0 2 (29) 3 (38) 29 (4 to 71)
Ovary 8 0 1(13) 0 13 (0 to 53)
Uterus 7 0 0 0 0
Salivary gland 5 0 4 (80) 0 80 (28 to > 99)
Other (11 16 1(6) 1(6) 3(19) 13 (2 to 38)
sites)*
Total 114 2(2) 28(25) 16 (14) 26 (19 to 35)

NOTE. N = 114. Includes 12 patients with amplification/overexpression plus
mutation.

Abbreviations: CR, complete response; ORR, objective response rate; PR,
partial response; SD, stable disease.

*Responses occurred in patients with adenocarcinomas of the prostate (one)
and skin (apocrine; one).

Published in: John D. Hainsworth; Funda Meric-Bernstam; Charles Swanton; Herbert‘wmtz; David R. Spigel; Christopher Sweeney; Howard Burris; Ron Bose; Bongin Yoo; Alisha Stein;
Mary Beattie; Razelle Kurzrock; JCO 2018, 36, 536-542. .‘..
DOI: 10.1200/JC0.2017.75.3780 @ CDDF
Copyright © 2018 American Society of Clinical Oncology
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NCI-MATCH Objective

* To determine whether matching
certain drugs or drug combinations in
adults whose tumors have specific
gene abnormalities will effectively
treat their cancer, regardless of the
cancer type

* This is a signal-finding trial,
treatments that show promise can
advance to larger, more definitive
trials




Screening (Step 0) Overall Design

* 218vy.0.
* ECOG PS 0-1

Tumor genomic testing with Actionable

i h Thermo Fisher Oncomine™ Mutation of
Sollte T (STl TR O Assay & IHC (PTEN, MLH1, Interest

MSH2, Rb) (amMoOl)?

Myeloma
e 21 prior standard therapy

* Measurable disease

 Tumor amenable to biopsy
OR

FFPE obtained within 6mo

Yes =
Treatment
assignment

Each drug-target couple was
credentialed
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NCI-MATCH Treatment Arms with Published Final Results
Arm Molecular Target Drug Overall Response Rate | Citation
Q HER2 amplifications T-DM1 5.6% Jhaveri KL, Annals of Oncology, Nov 2019
Z1D | dMMR status Nivolumab 36% Azad NS, J Clin Onc, Dec 2019
R BRAF Non-V600 Trametinib 3% Johnson DB, Clin Cancer Res, Jan 2020
W FGFR AZDA4547 8% Chae YK, J Clin Onc, May 2020
H | BRAF V600E Trametinib + 38% Salama AK, J Clin Onc, xx 2020 (Accepted)
dabrafenib

https://ecog-acrin.org/nci-match-eay131-findings



https://ecog-acrin.org/nci-match-eay131-findings

i»
\\%
Y,
e *
s | o7

e

CDDF

SPRING
CONFERENCE

NCI-MATCH Treatment Arms with Presented Preliminary Results
(Publications in Development)

Molecular Target Drug Arm | Overall Response Rate | First Author and Meeting
AKT Capivasertib Y 23% Kalinsky KM, EORTC-NCI-AACR 2018 Mtg
BRCA1 or BRCA2 AZD1775 /1l 3.2% Kummar S, AACR 2019 Annual Mtg
CCND1, 2,0r 3 Palbociclib Z1B 0% Clark AS, AACR 2019 Annual Mtg
HER2 activating Afatinib B 2.7% Bedard PL, AACR 2019 Annual Mtg
PIK3CA Taselisib I 0% Krop IE, ASCO 2018 Annual Mtg
PTEN GSK2636771 : g:ﬁ Janku FM, ESMO 2018 Annual Mtg

°29
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Challenges of Histology Agnostic Trials

Patient identification
Not all tumor types represented and small sample size for many tumor types.

Not all tumor types respond or respond equally well; wide Cl around response
rates and duration

Biomarker prevalence/predictive value may vary across tumor types
Molecular diagnostic tests may not be standardized

Are RCTs necessary/possible? What is appropriate control group? Are synthetic
control groups possible?

How much evidence is sufficient for a histology-agnostic approval? Can approval
be withdrawn/modified if post-market data fail to confirm?

s CDDF
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Does the data support approval?
i Totality of Data / Uncertainty

*High durable ORRs
*Consistent results in many tumors

*RCTs in one or more settings *Low ORRs with no responses
*Good and well understood toxicity in some tumors
profile / *Few tumors studied
Limited non-clinical data

'Toxic/or limited safety data

L
=: CDDF

Presented By Lola Fashoyin-Aje' E%ASCO 2020 Virtual Education Program



Overall Goals of TAPUR

* To learn from the real world practice of prescribing approved, targeted
therapies to patients with advanced cancer whose tumor harbors a
genomic variant known to be a drug target outside of approved
indications

* To educate oncologists about implementation of precision medicine in
clinical practice

% CDDF _
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TAPUR Eligibility

 Patients with advanced solid tumors, B cell NHL and multiple
myeloma for whom no standard treatment options exist

* Adequate organ function; PS 0-2

e Results available from a genomic test (FISH, PCR, CGH, NGS, WES, IHC
for gene expression) performed in a CLIA certified, CAP or NY state
accredited lab. Tests registered with NIH Genetic Test Registry
preferred.

* Treatment specific inclusion/exclusion criteria

% CDDF _
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Study Endpoints

* Primary endpoint: Disease control rate (DCR) measured as Objective
Response rate per standard response criteria plus SD at 16+ weeks

* Other endpoints:
e Overall survival
* Progression-free survival
* Time on treatment
* Grade 3-5 AEs per CTCAE
* SAEs

% CDDF _



Statistical Design

e Simon’s two-stage design
e Each tumor type-gene-drug is a “cohort”
* Null Hypothesis: DCR<15% vs. Alternative Hypothesis: DCR > 35%

* Enroll 10 patients/cohort
* |f 0-1 response, stop
* |f 2 or more responses, enroll additional 18 pts

* Reject null hypothesis if 7 or more responses/28
* 85% power and one-sided Type 1 error rate of 0.10

s CDDF
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Cohort Creation

B
Screening
Consant —| Registration Trastment 1 Tm"u:dz'
Geoneral eligibility criteria mat
TAPUR matching to study drugis) based
on genomic criteria (or approved by MTB)
Target Targat
wariant 1 wvariant 2

Treatment decision by treating physician | |

! A T

mﬂlm mﬂ;ﬂ:'lﬂm Tt Tumor typa 1 Tumor typa 2 Tumor type 1 Tumor typa 2

! ’ ! } |

Enrolled and placed into cohorts —[ Enroliment Cohort 1 Cohort 2 Cohort 3 Cohort 4
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Study Treatment Tumor Type Variant Signal
Palbociclib Gallbladder and Bile Ducts CDKN2A mutation or loss I
Palbociclib Pancreatic Cancer CDKN2A mutation or loss I
Cetuximab Breast Cancer KRAS, NRAS and BRAF wildtype I
Cetuximab NSCLC KRAS, NRAS and BRAF wildtype I
Cetuximab Ovarian KRAS, NRAS and BRAF wildtype I
Sunitinib Colorectal Cancer FLT-3 mutation or amplification ]
Olaparib Pancreatic Cancer BRCA1/BRCA1 mutation +
Olaparib Prostate Cancer BRCA1/BRCA1 mutation +
Palbociclib NSCLC CDKN2A loss or mutation +
Pembrolizumab Breast Cancer HTMB +
Pembrolizumab Colorectal Cancer HTMB +
Pertuzumab + Trastuzumab Colorectal Cancer ERBB2 amplification +
Vemurafenib + Cobimetinib Colorectal Cancer BRAF_V600E/D/K/R mutation +

o D
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Change in target lesion from baseline (%)

*Waterfall plot shows response in 28 evaluable pts. Eor the 8 pts with .c.'inicai progression

Disease Control Rate 37% [90% Cl 24, 46]

B HER2+

[ HER2 Equivocal

B HER2-

Note: Mutational burden is reported above bars in Muts/Mb. Genomic test reports for 2 pts did not report Muts/Mb.

Time on treatment in pts with SD or objective response (N=10)

Start of response in pts with PR
® Progression
- Indicates treatment ongoing

16 24 32 40 48 56 64 72 80 88
Time on treatment (weeks)




Change in target lesion from baseline (%)

Pertuzumab + Trastuzumab in HER2-Amplified mCRC

Disease Control Rate 50% [90% CI 36,60]

% For two pts with clinical progression but no post-treatment tumor measurements,
a 20% increase was assigned.

# PD: Despite shrinkage of target lesions, new lesions present
® SD: Not all target lesions measured at follow-up
A PR: Disappearance of target lesions, but non-target lesion present

Best Overall Response

m PR
m SD

Still on study
A  Start of response in pts with PR
@® Progression

T T T

48 56 64
Time on treatment (weeks)

T T
80 88 96 104 112




Change in target lesion from baseline (%)

120

Cobimetinib + Vemurafenib in BRAF V600 Mutant mCRC

Disease Control Rate 57% [90% Cl 43,67]

Best Overall Response

@ PR
= SD
m PD

% For two pts with clinical progression but no post-treatment

— tumor measurements a 20% increase was assigned.
m Disappearance of target lesions, but non-target lesions still present
+ Stable target lesions, but non-target lesions progressing

A Shrinking target lesions, but non-target lesions progressing
® Scans performed on different days so not clear PR

Q
Q
A  Start of response in pts with PR
@ Progression
Q
@}
T I 1 ) 1 T
0 16 24 32 40 48

Time on treatment (weeks)




Change intarget lesion from baseline (%)

-100

Olaparib in Prostate Cancer with BRCA1/2 Mutation

Disease Control Rate 68% [90% CI 53,77]

Wanrerfall plot shows response in 25 evaluable pts.
* For 25 pt with clinical progression but no posi-treatment [WMor Measurements,
a 20% increase was assigned.

~ Only lymph nodes reported as target lesions with a sum of <10mm, therefore per RECIST, response assessed as CR.
+ Stable target lesions, but new lesions present.

A A Startofresponse in pts with CR
Start of response in pts with PR
A Time of progression or death
- Indicates treatment ongoing

T T T T T T T

T T T T T
48 56 64 72 80 88 96 104 112 120 128 136
Time on treatment (weeks)
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Cohort Collapsing Rule

Low enrolling histology- 5 or fewer patients enrplled Histology-
specific cohorts: —— 0 18 mor\ths or <3 patients - =—————— pooled cohort:
Tumor type+Alteration+Drug enrolled in 12 months

——————————— Alteration+Drug

Current Sample Size
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Example of a Collapsed TAPUR Study Cohort

Studv Dru Variant Total Enrolled Tumor tvpe Number Enrolled
y & in Collapsed Cohort P in Cohort

Anal Cancer 1
Breast Cancer 4
Head and Neck Cancer 4
Malignant carcinoid tumors of the appendix, large 1
intestine, and rectum

Malignant neoplasm of bronchus and lung 5

Temsirolimus (TORISEL) PTEN mutation 34

Malignant neoplasm without specification of site 2
Prostate Cancer 10
Soft tissue sarcoma 5
Stomach Cancer 1
Uterine Cancer 1
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Conclusions

* No single best approach to tumor agnostic drug trials
* Understand the target/pathway

e Use a validated biomarker test to select patients

* Plan prospectively

* Include as many tumor types as possible

* Collect post-market data to verify histology agnostic activity and
understand heterogeneity of response

% CDDF _



