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Immune Checkpoint Inhibitor (ICl) in Cancer
Drug Development
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Worldwide ICl Therapeutic Trials in Gl Cancers

Colors indicate the number of studies with locations in that region. LT
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Clinicaltrials.gov search 11/2022, terms: ‘gastrointestinal cancer’ AND ‘immunotherapy’ OR ‘PD-1’ OR ‘PD-L1’ OR ‘CTLA-4
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Gl Tumors Exhibit Variable Immunogenicity
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MSI-high
Single Agent Anti-PD1
ORR 33%
.
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Le et al. JCO 2020; O’Reilly JAMA Onc 2019
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Key Questions for Ongoing ICl Studies in Gl
Cancers

 Biomarker Selection
MSI-high

TMB

PD-1/PD-L1 status
Cytolytic score

 Combinations in the Advanced Disease State
* Antiangiogenics
* Tyrosine Kinase Inhibitors

Chemotherapy

|0-10 (i.e. PD-1 + CTLA4, + Lag-3)

Radiotherapy

BITEs, Vaccines, Cytokines, CARs

* Earlier Disease State as Adjuvant or Neoadjuvant



Ongoing Studies
MSI-High Colorectal and Other Gl Cancers



dMMR/MSI-H in Colorectal Cancer

 DNA mismatch repair deficiency (dMMR) or high frequency
microsatellite instability (MSI-H) in CRC

/Il

Frequency of dMMR/MSI-H

~20%

~12%

IV

~4%




Anti-PD-1 Monotherapy and Combinations for
MSI-high/dMMR CRC

Checkpoint inhibitor  Trial type

+ Phase ||

* Stage 3 CRC
Atezolizumab

+ Phase ||

+ First-line metastatic CRC

* Phase ||

s First-line metastatic CRC
Pembrolizumab
+ Phase ||

» mCRC: refractory or =1 prior therapy

+ Phase ||

Avelumab « mCRC: >1 prior therapy

* Phase ||
* Refractory CRC

MNivolumab +
ipilimumab

* Phase |
» Locally advanced or metastatic solid
tumours

Atezolizumab

Ganesh et al. Nature Reviews Gastroenterology and Hepatology 2020

Study treatment groups

Adjuvant atezolizumab + FOLFOX versus FOLFOX alone

Atezolizumab versus atezolizumab + FOLFOX + bevacizumab versus FOLFOX +
bevacizumab

Pembrolizumab versus standard-of-care chemotherapy
Pembrolizumab
Avelumab

Nivolumab = ipilimumab or daratumumab or anti-LAG3 antibody

« Atezolizumab + bevacizumab

« Atezolizumab + bevacizumab + FOLFOX

+ Atezolizumab + carboplatin + paclitaxel

« Atezolizumab + carboplatin + pemetrexed

« Atezolizumab + carboplatin + nab-paclitaxel
« Atezolizumab + nab-paclitaxel

Trial
identifier

NCT02912559

NCT02997228

NCT02563002

NCT02460198

NCT03150706

NCT02060188

NCT01633970



Phase lll randomized study of Nivolumab, Nivolumab Plus Ipilimumab, or Investigator's Choice
Chemotherapy for the Treatment of Patients With dMMR/ MSI-H Metastatic Colorectal Cancer

(CheckMate 8HW, NCT04008030)

Phase 3 Randomized Trial

~

\

~

Metastatic

N=494

%2 prior lines

CRC
dMMR

v

Primary endpoint: Progression-Free Survival (PFS) Nivo v. Ipi/Nivo

——1 Untreated/ 1 prior line

{ Nivolumab J
\[ Ipilimumab + Nivolumab J

2:2:1

1:1

<1 prior lines: Investigator's Choice
Chemotherapy

Ipilimumab + Nivolumab
crossover cohort

Secondary endpoints: PFS Ipi/Nivo v. chemo, ORR, DCR, OS

https://clinicaltrials.gov/ct2/show/NCT04008030



Combination Chemotherapy With or Without Atezolizumab in
Treating Patients With Stage Il Colon Cancer and Deficient DNA
Mismatch Repair (Allilance A021502, NCT02912559)

-~

o

« Stage lll colon ca

« dMMR
allowed

Stratified by:
« T, Nstage

e Tumor sidedness

~

 One cycle FOLFOX

J

N=700

MFOLFOX6 + Atezolizumab (840 Q2W) x 6 mo
- Atezolizumab alone x 6 months

MFOLFOX6 for 6 months

Primary endpoint: DFS at two-sided alpha of 0.05.
Secondary endpoints: overall survival, treatment tolerability, and quality of life.

https://clinicaltrials.gov/ct2/show/NCT02912559



Distribution of MSI Across Cancer Types (N=15,045)

small bowel cancer (25%;

14/57)
colorectal (14%; 115/826)

 endometrial (16%;
86/525)

MSI-H tumors

:13/211)

gastric ( 6%

50%

45%
40%
35%
30%
25%
20%
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MSI -1

= MSI-H

Latham, Srinivasan, Berger, Stadler JCO 2018



A Randomized Double-Blind Study of Adjuvant Pembrolizumab vs. Placebo
In Patients with MSI-H Tumors with Persistent ctDNA Following Surgery
(NCT03832569)

Pembrolizumab
b 4

w CtDNA+
CctDNA CT- - v
. ) RO Surgical Analysis g
Patient with Resection SOC Adjuvant -
MSI-HTUMOR  ______________ » Therapy = cmmmmmmeeeo > <
CIDNA- * Observation

Tumor Sequencing

Year 1 Objective: To demonstrate clearance of ctDNA at 12 months.

Year 2, 3 and 5 Objectives: To demonstrate improvement in DFS and OS.

https://clinicaltrials.gov/ct2/show/NCT03832569



Ongoing Studies
PMMR/MSS Colorectal and Anal



PMMR/MSS Colorectal Cancer

PMMR/MSS CRC is not sensitive to ICl

A Biochemical Response
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Multiple Combmatlons Strategles in Phase 1/2 testing

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Combinations
Antiangiogenics

MAPK Pathway
DNA Damage
Chemotherapy
Radiation Therapy
Metabolomics
Novel Agents
-BITE/DARTs

e -CARs
A, -Vaccines

Ganesh et al. Nature Reviews Gastroenterology and Hepatology 2020



Targeting Angiogenesis in MMS/pMMR CRC (and
other Gl tumors)

Intratumoral Malformed and malfunctional Immune
hypoxia tumor vasculature suppression
1 PD-L1
TFASL p Leakage * 1 Vascular collapse
SR » | Blood flow into the tumor
— 9,9 % ———> .| CD8Tcellinfiltration
PRI * 1 Treq inﬁltration_ _
= 1 T cell exhaustion & apoptosis
Endothelial cell
Hypoxia \gvf;g__ /) Motura
5 C_ + | Maturation
?‘O & — . | Antigen presentation
/X
DC
VEGF 1 PD-1 i
« 1 Exhaustion
« | Effector function
CD8* T cell

* | Immunosupportive M1-like
phenotype

« 1 Immunosuppressive M2-like
phenotype

« 1 Infiltration

* 1 Pro-angiogenic cytokines

Experimental and Molecular Medicine 2020; Dvorak. JCO. 2002; Chen. The Cancer Journal. 2018; Rini. Lancet. 2019; Lii-Cheng. ESMO. 2019; Liu. JAMA Onc. 2019



Lenvatinib plus pembrolizumab in CRC

Antitumor Activity

(Confirmed Objective Responses, RECIST v1.1 by BICR)

N =32

ORR, % (95% CI) 22 (9-40)
DCR,2 % (95% CI) 47 (29-65)
Best overall response, n (%)

CR 0

PR T (22

SD 8 (25)

PD 12 (38)

Non-evaluable® 1(3)

No assessment® 4 (13)

DOR, median (range), mo NR (2.1+ to 10.4+)

Change From Baseline, %

-100 -

80 -

60 -

40 -

20 +

0 -

-20 4

-40 A

-60 4

-80 -

Percentage change from baseline in target lesion size®
100 o

mm PR

SD
mm PD
mm NE

---------------------------------------------------------------- 20% tumor increase

..............................................

= 30% tumor reducti

Cl, confidence interval; CR, complete response; NR, not reached; PD, progressive disease; PR, partial response; SD, stable disease.
aDefined as best overall response of CR, PR or SD. PAll responders had a PD-L1 CPS score 21. ‘Patient had post-baseline imaging and the best overall response was determined to be
non-evaluable per RECIST version 1.1. Patient had no post-baseline imaging. *Patient with treatment ongoing.

Data cutoff date: April 10, 2020.

Lenvatinib plus pembrolizumab demonstrated antitumor activity and manageable safety
Enrollment in the CRC cohort was expanded to 100 pts

Gomez-Roca. ASCO. 2021



Anal Squamous Cell Carcinoma

Identifier (phase) Patients, n Protocol Setting Primary
(estimated) endpoint
NCT02314169 (2) 137 Arm I nivolumab Refractory metastatic SCCA (2L+) PFS
Arm II: nivolumab +
ipilimumab
NCT02408861 (1) 96 Nivolumab + ipilimumab HIV-associated relapsed or refractory metastatic or unresectable classical MTD of
Hodgkin lymphoma or solid tumors (1 L) nivolumab
NCT03233711 (2) 200 Arm [: nivolumab High risk stage II-1lIB anal cancer (1L) DFS
Arm II: cbservation
NCT02488759 1100 Arm [I: nivolumab Virus-Associated Tumors, including SCCA (1 L) Safety and
(1/2) Arm I: nivolumab + tolerability
ipililumab
Arm I nivolumab +
relatlinib
Arm IV: nivolumab +
daratumumab
NCT03074513 (2) 160 Atezolizumab + Metastatic SCCA (2L+); rare sclid tumors ORR
bevacizumab
NCT03944252 (2) 54 Arm |: avelumab Metastatic or unresectable, locally advanced SCCA (2 L+) ORR
Arm I: avelumab +
cetuximab
NCT03519295 (2) 99 Arm |: mDCF + atezolizumab | Metastatic or unresectable, locally advanced recurrent SCCA (1L) PFS
Arm Il: mDCF
NCT04046133 50 Pembrolizumab Stage 1A or 11IB SCCA (1L) Safety and
(1b/2) tolerability



Key Eligibility Criteria:

* |noperable, recurrent, or metastatic anal
squamous cell carcinoma

+ 218 years of age

+ ECOG Performance Status < 0-1

 RECIST v1.1 measurable disease

+ Patients with asymptomatic brain lesions
are eligible if treatment ended >3 months

» HIV+ patients on effective anti-retroviral
therapy with undetectable viral load are
eligible

* No prior systemic chemo or other
investigational therapy; no prior
Immunotherapy

https://clinicaltrials.gov/ct2/show/NCT04444921

N=205

Z20=—=PN—-S00Z2>r23

12

Carboplatin and Paclitaxel +/- Nivolumab in Metastatic Anal
Cancer Patients

Arm A:
Carboplatin (AUC=5) IV on Day 1
+
Paclitaxel (80 mg/m2) IV on Days 1,8,15
Repeat cycle every 4 weeks up to 6 cycles

Arm B:
Carboplatin (AUC=5) IV on Day 1
+

Paclitaxel (80 mg/m2) IV on Days 1,8,15
+

Nivolumab 240mg IV q2w for the first cycle
(Cycle 1 Days 1,15) then 480 mg IV qd4w
(Cycles =2 Day 1) for up to 2 years




Carboplatin-paclitaxel = Retifanlimab in Locally Advanced or Metastatic Squamous
Cell Anal Carcinoma (POD1UM-303/InterAACT 2)

* Global, Multicenter, Double-Blind Randomized Study

/ Carboplatin + Paclitaxel + Placebo
Treatment Naive

Recurrent or Metastatic Anal SCC
Measurable Disease
Intact KPS and Organ Function
N= 300

Carboplatin + Paclitaxel + Retifanlimab

* Primary Endpoint: PFS

https://www.clinicaltrials.gov/ct2/show/NCT04472429



Ongoing Studies
Hepatobiliary, Esophagogastric, Pancreas



Targeting Angiogenesis in HCC (and other Gl tumors)

Intratumoral Malformed and malfunctional Immune
hypoxia tumor vasculature suppression
1 PD-L1
TFASL p Leakage * 1 Vascular collapse
& ¢ » | Blood flow into the tumor
— 9,©® %  ——> .| CD8Tcellinfitration
pells * 1 Treq inﬁllration_ _
» 1 T cell exhaustion & apoptosis
Endothelial cell
Hypoxia \&e )
S o ( 5 | Maturation
/;21 ,{? « | Antigen presentation
/X
DC
» VEGF t PD-1
« 1 Exhaustion
« | Effector function
CD8* T cell
* | Immunosupportive M1-like
phenotype
« 1 Immunosuppressive M2-like
phenotype
« 1 Infiltration

* 1 Pro-angiogenic cytokines

Experimental and Molecular Medicine 2020



Multiple TKI or Anti-VEGFR combinations ongoing or

resulted in HCC

Adapted from El Dika. Cancer 2020

Pivotal Phase 3 in the front-line

IMbrave 150 Atezolizumab + Bevacizumab PD-L1 + Phase llI ORR/0S
NCT03434379 vs. Sorafenib VEGFR
Leap-02 Pembrolizumab + Lenvatenib  PD-1 + TKI Phase lll PFS/0S
NCT03713593 Vs
Lenvatenib
Cosmic-312 Atezolizumab + Cabozantnib  PD-1 + TKI Phase I PFS/0S
NCT03755791 Vs.
Sorafenib
NCT01658878 Nivolumab + Cabozantinib PD-1 + TKI Phase I/11 Safety/ORR
NCT02988440 PDR0OO1 + Sorafenib PD-1 + TKI Phase I/11 Safety
NCT03006926 Pembrolizumab + Lenvatinib PD-1 + TKI Phase | Safety
NCT03289533 Avelumab + Axitinib PD-L1 + TKI Phase 1 Safety
NCT03347292 Pembrolizumab + Regorafenib PD-1 + TKI Phase | Safety
NCT03418922 Nivolumab + Lenvatinib PD-1 + TKI Phase | Safety
NCT03439891 Nivolumab + Sorafenib PD-1 + TKI Phase I/11 Safety/ORR
NCT03382886 Nivolumab + Bevacizumab PD-1 + VEGF Phase 1 Safety




Hypothesis generating data for Lenvatinib +

Pembrolizumab in HCC
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LEAP-002: First-line Lenvatinib Plus Pembrolizumab
vs Lenvatinib Plus Placebo in Advanced HCC

* Multicenter, double-blind phase Il trial

Lenvatinib PO QD*

HCC (BCLC C or BCLC B that is not amenable Pembrolizumab 200mg IV Q3 Week
to locoregional/curative therapy); Treatment until PD,
no previous systemic therapy; intolerable toxicity,
Child-Pugh A or 36 cycles of
ECOGPS<1 pembrolizumab or
(planned N = 750) Lenvatinib PO QD* placebo

*Body weight < 60 kg, 8 mg; body weight > 60 kg, 12 mg.
* Primary endpoints: PFS, OS
e Secondary endpoints: ORR, DoR, DCR, TTP, safety

Llovet. ASCO 2019. Abstr TPS4152. NCT03713593.



COSMIC-312: Cabozantinib £ Atezolizumab vs
Sorafenib in Advanced HCC

* Multicenter, randomized, open-label phase lll trial

Patients with HCC not -
amenable to curative Cabozantinib 40 mg PO QD +

treatment: Atezolizumab 1200 mg IV Q3W
no prior systemic therapy;

BCLC stage Bor C

Child-Pugh A Sorafenib 400mg PO BID
ECOGPS<1
(planned N = 740)

Cabozantinib 60 mg PO QD

v

* Primary endpoints: PFS (cabozantinib + atezolizumab vs sorafenib), OS

» Secondary endpoints: PFS (cabozantinib vs sorafenib), ORR, TTP, DoR, safety

Kelley. ASCO 2019. Abstr TPS4157. NCT03755791.



Efficacy data for CTLA-4 and PD1/PD-L1 in HCC

Checkmate-040 NCT02519348
NIVO1/IPI3 Q3W NIVO3/IPI1 NIVO3 Q2/IPI1 Durva/Treme
(n = 50) Q3W (n = 49) Q6W (n = 49) (N =40)
ORR, n (%) 16 (32) 15 (31) 15 (31) 6 (17.5)
DCR, % (95% Cl) 54 (39-68) 43 (29-58) 49 (34-64) 57.5 (40.9-73.0)
(o)
g)os, mo (35% 23 (9-NA) 12 (8-15) 13 (7-33)
12-mo OS rate,
% (95% CI) 61 (46-73) 56 (41-69) 51 (36-64)
24-mo OS rate,
% (95% CI) 48 (34-61) 30 (18-44) 42 (28-56)

Yao et al J Clin Oncol 37, 2019 (suppl; abstr 4012); Kelley et al. J Clin Oncol 35, 2017 (suppl; abstr 4073); Kaseb et al. J Clin Oncol 37, 2019 (suppl 4; abstr 185);



HIMALAYA: Open-label, randomized, multicentered
phase 3 study in advanced HCC

Durvalumab 1500mg Q4W + Tremelimumab 300mg x 1 dose

Study Population

*Unresectable HCC .
*BCLC-B /C Durvalumab 1500mg Q4W + Tremelimumab 75mg x 4 doses Q4W

*No prior systemic
*Child-Pugh A

N=1200
Sorafenib 400mg PO BID

Stratification Endpoints
*MVI
*Etiology: HBV vs HCV vs. non-viral *Primary: OS
*Performance status *Secondary: ORR, PFS, Safety, QOL, biomarker

Abou-Alfa. ASCO 2018. Abstr TPS4144. NCT03298451.



CheckMate 9DW: Nivolumab + Ipilimumab vs Sorafenib or
Lenvatinib as First-Line Treatment for Advanced HCC

* Multicenter, phase Ill trial

Nivolumab + Ipilimumab
Patients with advanced HCC; no

previous systemic therapy,
Child-Pugh 5 0or 6; ECOGPS<1

(planned N = 1084) Lenvatinib PO QD*

OR
Sorafenib 400mg PO BID

*Body weight < 60 kg, 8 mg; body weight > 60 kg, 12 mg.
* Primary endpoints: OS
* Secondary endpoints: ORR, DoR, DCR, TTSD

NCT04039607



ICl in Biliary Track Cancer

I O S ™ R

Nivolumab

Pembrolizumab

Ipilimumab +
Nivolumab

Nivolumab + GEMCIS
Nivolumab + GEMCIS

Durvalumab +
GEMCIS

54
40
104
24
39

32
30

45

3%

9% central review
10%
5.8%
13.0%
23%

46%
36%

73.5%

Uneno et al. Lancet Gastro and Hepatology
2019

Kim et al. JAMA ONC 2020
Kang et al. Cancer Res Treat. 2020

Piha-Paul et al. Int J Cancer. 2020

Klein et al. JAMA ONC 2020

Feng et al. JITC 2020

Uneno et al. Lancet Gastro and Hepatology
2019

Oh etal. GI ASCO 2021



Gemcitabine/Cisplatin £ Durvalumab in Advanced Biliary
Tract Cancer (TOPAZ-1)

* Multicenter, double blind, phase Il trial

Gem + Cis + Palcebo

Gem + Cis + Durvalumab

Metastatic Biliary Track Cancers;
No previous systemic therapy;
(planned N = 757)

*Body weight < 60 kg, 8 mg; body weight > 60 kg, 12 mg.
* Primary endpoints: OS
e Secondary endpoints: PFS, ORR, DoR, DCR, ADA, QoL

https://clinicaltrials.gov/ct2/show/NCT03875235



Advanced Gastric/GEJ Cancers

* Her2 Positive * Her2 Negative

T N N e e e LA

KEYNOTE-811 Pembro/tras/chemo PFS/OS  NCT03615326  LEAP-015 Pembro/lenvatini  PFS and OS NCT04662710

vs. tras/chemo b/chemo
(732 Pts) vs. chemo
MAHOGANY Margetuximab/10/ 0S NCT04082364

chemo vs. tras/chemo
(500 Pts)



Locally Advanced Disease

e Gastric

* Esophagus/GE)J

Study NCT no. Study NCT no.
endpomt

KEYNOTE-585 Pembro/peri-op
chemo vs. peri-op OS
chemo
(looo Pts)

MATTERHORN Durvalumab/peri-op EFS
chemo vs. peri-op
chemo
(900 Pts)

NCT03221426

NCT04592913

KEYNOTE-975

ECOG/ACRIN

KUNLUN

Pembro/chemoRT vs.
chemoRT
[adenoCA/SCC]

(600 Pts)

Nivo/chemoRT vs.
chemoRT - surgery -2
ipi/nivo vs. nivo
[adenoCA]

(278 Pts)

Durvalumab/chemoRT
vs. chemoRT

[SCC]

(600 Pts)

OS

pCR
DFS

PFS

NCT04210115

NCT03604991

NCT04550260



Pancreatic Ductal Adenocarcinoma

Figure 2. Novel Targets and Agents in Development in Pancreatic Cancer

« Low vascularity (eads to hypoxic conditions

* Physical stromal barrier (Gesmoplasia) prevents
Immune cell entry and drug permeabllity

*Daarth of CO8* T cells

* Promotion of immunosuppressive M2 macrophages 4 E il o Inhibits macrophage and MDSC

and tyelold derived suppressar cells (MDSCs) [ / = m"l’l‘;’gm”’

FR bispecific
armed activated T cells (BATs)

Promotes T-cell targeting of tumor

_| ro7108457
(cancer vaccing)

| Elicits specific T-cell
585 1o tumor cells

3 el L
Tocilizumab (anti-IL-6)
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| inhivits suppression 0 | induces tumor cell death by — &gm 3;'7"3',‘,,":’“' s
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A\ — —t- theough CLON18.2 binding

Park et al. JAMA 2021



MSK Phase Il lIT: Olaparib and Pembrolizumab
Maintenance in PDAC (POLAR)

Metastatic
PDAC

Platinum
Response
15Y/2nd Line

~
—
7

ECOG 0-1

Park, W

Memorial Sloan Kettering
Cancer Center

Co-Primary: ORR and 6-months PFS rate, Simon-2 stage for Cohort A
Exploratory single arm for Cohort B and C %



Conclusions

* Immune checkpoint molecules have a role an important role in cancers of
digestive tract

Although antitumor activity is observed with anti-PD1/L1 monotherapy, most Gl
cancers are not sensitive to this approach

Combination strategies are now approved and are ongoing investigation to
Improve outcomes across Gl cancers

Rational combinations seek to make Gl cancers more immunogenic

More data to come in the upcoming monthes...



