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What are the phases of clinical trials?
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Clinical Trial Phases
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\ Phase 4
\‘ Phase 3 ‘
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Phase 1 Drug or studies delineate
treatmen is “addtional
given to a larger information
group of people including the
(300 - 3000) to drug risk, benefits
\‘ evaluate it's and optimal use
safety

Pre-clinical Drug or treatment is
given to a small
group of people (20-
100) to evaluate its
safety and identify
side effects and safe
dosage range
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How is a new drug tested
before it goes into clinical trials?
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Sources of New Drugs

* Rational drug development

— design small molecules based on structural data
* computer-aided: virtual screening of a large collection of
compounds, evaluation of docking to active site
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Preclinical Testing

o
Treatment .+}.‘

Determine

* Drug properties and distribution
T e » Side-effects
—2-3 species

Clnical chemistry

@ * Effectiveness in cancer models
Weight, physiclogy

* Starting dose in patients

Absorbtion, distribution,
metabolism, eccreton
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What happens in a phase | clinical trial?
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Phase | Trial

* Objectives
— Identify dose

— |ldentify adverse events
(side-effects)
— Characterize drug

* Pharmacokinetics
* Pharmacodynamics

— ldentify preliminary
activity




Common phase | trial design: finding the right dose

Dosea B

DLT DLT  maximum tolerated dose (MTD)

[_] [3 l*+ro
E Recommended phase

2 dose (RP2D)
E dose escalation

starting dose

Tirme
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Accurately capturing side effects

Diarrhea  Increase of four stools Increase of four to six stools per Increase of seven or more stools per Life-threatening Death
per day over baseline; day over baseline; IV fluids indi- day over baseline; incontinence; IV consequences (e.g.,
mild increase in ostomy  cated less than 24 hours; moder fluids 24 hours or more; hospitaliza- hemodynamic col-
output compared to ate increase in ostomy output tion; severe increase in ostomy output  lapse)
baseline compared to baseline; not interfer-  compared to baseline; interfering with
ing with activities of daily living activities of daily living

Note. From " Common Terminology Criteria for Adverse Events [v3.0]," by National Cancer Institute, 2006. Retrieved November 13, 2007, from http://
ctep.cancer.gov/protocolDevelopment/electronic_applications/docs/ctcaev3.pdf.

Common Terminology Criteria
for Adverse Events (CTCAE)

Version 4.0

Published: May 28, 2009 (v4.02: Sept. 15, 2009)

U.S.DEPARTMENT OF HEALTH AND HUMAN SERVICES
National Institutes of Health

National Cancer Institute
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Assessments on phase | trials

Blood-based
biomarkers

Skin
biopsies

Tumor
biopsies
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How are phase | trials changing?
The number of cancer targets has increased.
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Many lung cancer targets have been
found over the last two and a half decades.

First 860 lung adenocarcinomas profiled with MSK-IMPACT
» All with recurrent/metastatic disease

No mutations 1.2%
. UMD 12.0%
/

EGFR sensitizing 19.4%

Other drivers 2.9%

L _PTENIoss 0.7%
_CDKN2A loss 1.9%
_BRAF non-V600E 1.3%
EGFR 28% -NF1loss 1.9%

—

EGFR T790M 5.5% -

1999 EGFR exon20 2.1%-
EGFRWT amp 1.0% ¥

U c;(
ALK fusion 3.8% ~\ KRAS 25.3%
ROST1 fusion 2.6%

RET fusion 1.7% "~ %
BRAF V600E 2.1%~ S
MET splice 3.0%

~ KRAS 25.3%

METamp 1.4% "~ F OSSP £CER1/20.7%
2026 ERBB2amp1.4% / | | | . _—NRAS1.2%
BRCA1/210ss 1.3%/ ' "PIK3CA2.0%

o, MAP2K10.7%
TSC1/210ss 0.7% ERBB2 mut 2.3%
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Targeted therapies have been developed
for many target proteins that drive cancer.
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How are phase | trials changing?
These trials can give patients access to exciting
new therapies matched to their cancer’s target.
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Improved patient biomarker matching improves outcomes

A

CR: 4 (2%
80 PR: 43 (23)%)
70 SD>6 mo: 40 (23%)

Change in tumor size, %
Change in tumor size, %

70 matched 70 not matched

Patients Patients

: : Therapy N Died Median
Therapy N Failed Median —
——  Matched 175 149 5.2 Matched 175 94 134

“ Nonmatched 116 111 22 oo * Nonmatched 116 67 9.0

P < 0.0001 PRass overall

time to survival

treatment
failure

Failure-free, %
Survival, %
S
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Phase | trials have very quickly established the activity
of new treatments

Best Response to Entrectinib in TKI Treatment-Naive NTRK-, ROS1-, and ALK-rearranged Tumors (n=24)

30
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How are phase | trials changing?
Systems are In place to get
patients to clinical trials faster.
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Systems are in place at MSK to quickly match cancers
to new and exciting therapies on phase | clinical trials.

R Tj

LSS
. o W, ‘
| Genomic variants 0
"[ ' st database
\

\/

Tumor Blood ra ' :

& v T X W ——

1. Patient consent 2. Sample accessioning 3. Sample preparation
MPath
. Clinical repont
Mutations T
fe 11 91 S o 9 - 9r o)

Copy number alterations

QoS
' Clinical trial
Onc.' matching

Precision oncology
knowledge base Data mining &

Rearrangements
(SRS 911~ S 5] . .
interpretation
4. Sequencing 5. Bioinformatics 6. Case review and a** BioPortal
analysis sign out ud
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Both tumor and liquid biopsies are performed
to identify targets for new therapies.

L2 MSK-IMPACT | ) VISK-ACCESS
Tumor DNA NGS 1 Plasma cfDNA NGS
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Increased target identification increases clinical trial participation.

Clinical Trial B Msk-AccEss
Matching System « NYS Approval May 2019
* 15,129 samples run
. « 10,370 patients
' a=» cBioPortal
m 7ol 3500
Brannon et al. Nat Commun 2021

o GO0 3poo
nco =z
Tree 5 sm 2500
o MSK-IMPACT Tumor genome
Kundra et al. JCO Clin g 200 matched patient
ALl e I Ak / accruals to MSK
[= N .
o e 2 phase Il unit
= ERBE2 . w ¥
OnceKB B o e FGRRL oo Clinical trials
E_ NTRE1-3
w e I ACA
Suehnholz &t al. T 1w ROS1 500
Cancer Discov 2024 o — — Owerall
8 | == .

B 2012 M3 204 2015 2016 20T ROIE 2019 2020 2001 2MRE 223 2024
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How are phase | trials changing?
Drug designs are improving.
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CASE STUDY:

Selpercatinib for
RET-dependent
cancers

* Drug Selection and Trial

* Research team recognized
novel approach to
targeting RET gene

* MSK-IMPACT identified a
significant patient pool

Potent and selective
inhibition of
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CASE STUDY:

Selpercatinib for

RET—dependent vs. standard of care
25x " 60
«IX Yo
RESPONSE RATE REDUCTION IN
TOXICITY
May 2020

APPROVAL FOR LUNG AND
THYROID

FDA




What are phase Il trials?
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Phase Il Trial

* Dose Is already known

* Objectives

— |dentify activity of a new
treatment

— Further characterize safety
profile




Basket Trials

Traditional Approach
-histology-specific

Patients with cancers of different

organs — such as the breast and colon —
but whose tumors all share the same

genetic mutation or pathway.

w

{
oY TN

Patients whose tumors Patients whose After responses are seen
did not respond to Drug A tumors have responded in a group of patients,
move on toother treatment well to Drug A, additional patients icalled
options. an expansion cohort) can be

added to see if the responses
are seenin a larger group.

Basket Trial Approach
-molecularly enriched

_non—histoIogy-speciﬁc\M
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Target identification has also increased in other cancers.

PP FOA-recognized biomarker for an -
FOA-approved drug in the same indication |

Level 2A Standard of care biomarker for an
FDA-approved drug in the same indication

‘ Level 28 Standard of care biomarker for an
‘ FDA-approved drug in another indication

biomarker as being predictive of drug
response in the same indication

Level 3A

Compelling clinical evidence supporting the

Level 38 biomarker as being predictive of
drug response in another indication
C Mutation

Number of ..
patients
enrolled  100-
onto

therapy

trial. \*’95’

Zehir et al, Nature Med 2017

Compelling clinical evidence supporting the

Level 3A (7%)
Level 2B (9%)

i Level 2A (2%)

Level 1 (7%)
37% harbored an
actionable alteration

Level 3B (11%)

Other (63%)”

Amplification Deletion Fusion

50 -~
targeted . |I||l I
o- l..---"—!wv-r l..--rw--r. 'F-r* .é.‘ o e oy B

& o *S\\ éoﬁ ‘&N“Q'ﬁeb\ o8 ‘\v,\o‘*,\sds“‘ Qg%*‘ \"’e «&.;9055"’ «%c,?’oe"

&o&d"‘

Gastrointestinal stromal tumor

Biliary cancer
Non-small-cell lung cancer
Cervical cancer
Esophagogastric carcinoma
Colorectal cancer :

This analysis

excluded the

potential

actionability of

select KRAS

alterations.

Skin cancer, non melanoma -l
Uterine sarcoma-iiiill
Appendiceal cancer-Uii
Renal cell carcinoma -l
Germ cell tumor-
GNET-I
Pancreatic cancer-1ill
Osteosarcoma -2l
Prostate cancer-1
Embryonal tumor-2i
Small-cell lung cancer-iill
Non-Hodgkin lymphoma -
Hepatocellular carcinoma -1 i
Mesothelioma -’
1 1 1 |
0 25 50 75 100
Percent of patients
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NTRK fusions are found across diverse adult and pediatric cancers

Cancers enriched

Adult cancers
for TRK fusions ,

@® Frequency >90% @ High-grade glioma
Cancers harbouring TRK , ‘ Paediatri
3 . 2 aediatric cancers
fusions at lower frequencies MASC @ / ey
@® 5% to 25% @ Head and neck cancer
® <5% Thyroid ——0 “~_ ( @ High-grade glioma
cancer — N | ,
Sarcoma
‘ ) Acute lymphoblastic f
Lung cancer 1 : 0 G" leukaemia, acute S Papillary
Breast cancer T myeloid leukaemia, __—" @ ——————thyroid cancer
a . ‘ [ ® ; histiocytosis, multiple
Secretory bresst carcinoma [ 't\_‘"’ / ‘ myeloma and dendritic | ‘
Gastrointestinal f = [ | &Y cell neoplasms ‘ Secretory breast
stromal tumour [ A —® ® [\ ‘ R Lcell ‘ & i carcinoma
(pan-negative S ) enauce N .
' 9 ) f // / @\_ Y \ carcinoma ‘ \—‘/I Iﬁntfanule
iocarci 5788 N \ | \ ) @ rosarcoma
Cholangiocarcinoma i / | N1 | U —— /| XY
[, |\ [ @ — Cellular and
Melanoma-—@ /| @ ——\—+—Colorectal cancer mixed congenital
S N ‘ ' mesoblastic
i nephroma
Spitzoid tumours —@ |
Cocco et al, Nat Rev Clin Oncol 2018 Q;\V[emorial Sloan Kettering
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First generation TRK inhibition is active in NTRK fusion-positive
adult and pediatric cancers

Larotrectinib across multiple cancer types

Maximum change in tumorsize (%)

-507 Thyroid M Appendix
60 M Colon IFS
704 M Melanoma [0 Breast
80 Soft tissue sarcoma [ Salivary gland
M Lung Il Cholangiocarcinoma
907 moaist M Pancreas
-100 - P
. *Patient had TRK solvent front resistance mutation (NTRK3 G623R) at baseline due to prior therapy; *Pathologic CR
AC ro SS fU S | O n ty p e S Note: One patient not shown here. Patient ienced clinical ion and no post-baseline tumor ts were recorded.
932 93.2 1 1
50 NTRK1 BMILMNA I TPM3 M TPR  [7 CTRC PDE4DIP [7] IRF2BP2 M SQSTM1 M PPL M TRIM63 50 AC ro SS pe dl atr I C a n d I Adultpatients
404 NTRK2 STRN 404 . Pediatric patients
NTRK3 M ETV6 TPM4 . d I
- adult patients
Y e
S £ | | |
2 & 0
4 4
g g 10
2 s
2 £ 201
°
S g A —————————— Tl B B T
] 2
] S .40
£ £
£ E
£ E -50
£ &
S = -609
-70
-80
-90
-100 - P
*Patient had TRK solvent front resistance mutation (NTRK3 G623R) at baseline due to prior therapy; *Pathologic CR NP?"_eg had I.RKtSOI(V e: ! hun:] reslspba(r,ce(muta@n (NTRT? 'GS‘ZSR) at "?"se‘"‘: dueto PEor lr“era;()y, Pathologic CR rded.
Note: One patient not shown here. Patient i clinical and no post-baseline tumor were recorded. fote: One patient not shown hefe. Fatien clinical andno post umor were recorded.
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TRK inhibitors are approved in a tumor-agnostic fashion
for adult and pediatric cancers with NTRK fusions

504

Il Appendix BB [ Breast
Il Canc no! [ Cholangiocarcinoma [ Colon
30 [ Cong las [ ] 1IFS
I q Ly [ Melanoma [J Pancre
Larotrectinib — Somers 2 BT

ORR 79% lz'HMIIM

W”””MMWWWWWWWW”“MMﬂﬂ “

Median PFS 28.3 months é >
Entrectinib* AAO-H”
ORR 57% -
ORRS579% 0 ™™y i L
( ) ) 5 | I
Median DoR 10 months ﬁ - E”u 3 sacoma HUHHHLJHHHHHHHH{
Median PFS 11 months | 8 Eil....

Patients

Hong et al, Lancet Oncol 2020; Doebele et al, Lancet Oncol 2020
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Larotrectinib trial uncovers the potential for neoadjuvant

targeted therapy

L1
Py w0 -
-

q'-l'
.
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Treatment after progressj
M Treatment after surgery
» Treatment ongoing
® Partial response
® Complete response
@ Surgery
* Pathological complete response

.
R B,
v

3 6 9 12
Median time

0

Drilon et al, N EnglJ Med 2017

15

18

21 24 27

Baseline Cycle3

2y ear-old®equiringdleg@mputations
forTRKAusion-positive@arcoma
- dramatic@esponseofarotrectinib
- underwentBlimb-sparingBurgery?
withBhoFunctional®leficits
- pathologic@omplete@esponse
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Larotrectinib
for TRK- November 2018

cancers FDA

landmark approval




The Early Drug Development Service at
Memorial Sloan Kettering Cancer Center
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The Early Drug Development Service at MSKCC

Our goal is to develop the newest

precision medicine treatments for
patients with cancer.



Early Drug Development Pipeline

Immune

Targeted
therapy

therapy

HLA-restricted
neoantigen bispecific

TCR therapy

oncolytic virus
therapy

checkpoint inhibitor
combinations
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larotrectinib for TRK+ cancers
entrectinib for TRK+ cancers

entrectinib for ROS1+ lung

O u r trac k tazemetostat for epithelioid sarcoma
re Co rd selpercatinib for RET+ lung

selpercatinib for RET+ thyroid
sotorasib for KRAS G12C+ lung
repotrectinib for ROS1+ lung
repotrectinib for NTRK+ cancers

zenocutuzumab for NRG1+ lung/panc

drug approval indications

across 40 countries

in the last three years




TRK fusion-positive cancers can develop on-
target resistance to TRK inhibitor therapy

15t-generation TKI

»
—>

NTRK fusion NTRK fusion
NTRK mutation

Larotrectinib
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Next-generation treatments can address
resistance to prior therapies.

Larotrectinib
Entrectinib

1st gen drug 2nd gen drug

Selitrectinib
Repotrectinib
Taletrectinib
SIM1803-1A
PBI-200

baseline week 4 week 12

%\\/Iemorial Sloan Kettering
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Summary

* Phase | and Il clinical trials have undergone a substantial transformation
In the last two decades.

* These trials have improved patient access to exciting new therapies and
helped get new treatments approved for patients with lung cancer around
the world.

* New therapies with better designs are being developed, including those
designed to work after prior treatments have stopped working.
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