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Immunotherapy in Gl oncology

AVaccine therap;} None currently

standard of care

Limited early data in

ACART therapy } Gl tumors

Almmune checkpoint blockade (ICB)

Anti-CTLAA therapy
Anti-PD-1/PD-L1 antibodies

ASecond generation ICB } Will mention

If time




Biomarkers for targeted
therapies in Gl cancers

A KRAS/NRAS (RAS)
AHER?2 expression/amplification } Anti-HER?
APDL1 expression

A CTLA4 expression

A Microsatellite instability (MSI)

\ HRD/PARP inhibition

A BRAF V600E mutations

ANTRK fusions

1T




PARP, BRAF, NTRK inhibitors in Gl
malighancies

APARP inhibitors in Gl cancers
POLO trial
TAPUR/MATCH

ABRAF V600E inhibitors in CRC
2018 update to the NCCN guidelines

ANTRK inhibitors in Gl cancers
Recent trial oLarotrectinibin diverse tumors







Programmed death receptor 1 (PD-L1)

Function PDL1 expression

Expressed on tumoi@nd

dendritic cells Gastric/GEJ (Keynofib9)

57% (1% or higher)

Engages CD8+cell surface PD Associated wittdMMR
1 receptor CRC: 25% tumor cells D+
Downtregulates Tcells 81% R colon, 19% L colo
Increased apoptosis, reduced Pancreatic adenocarcinoma
proliferation, inhibitory cytokines 19% PEL1+ (RNAXP)
Targeting PEL1/PD1 Oncotarge2018, Birmbaum DONCotarger2015
Monoclonal antibodies
Nivd' pembro(PD1)

4+ others (PEL and PEL1)







Microsatellite instability (MSI)

Marker of underlying mismatch Colorectal cancer

repair deficiency

Methods to measure
MSI by PCR fragment analysis

Immunohistochemistry for MMR
protein expression

NGS assessment lmdbmopolymer
regions in sequenced genes

23 May 2017

Firstever FDAapproved biomarker
for treatment (tumor agnostic)

~1520% have MSI

2-3% Lynch syndrome
Gastric cancer

~10-22% have MSI
Pancreatic adenocarcinoma

~0-13% have MSI

The Cancer Genome Atlas Research Network
Nature 2014;LaghiL.PLoSOne. 2012.

COMMERCIAL SOMATIC PROF
Colon 36%
Gastric 89%
Pancreatic 0.2%




MMR prevalence in 12,019 tumors

18%

MSI is seen in nearly every
1506 tumor type but prevalence is
variable by stage of the tumor
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MSI type
M MSI-H
H MSI-

Germline status
® Mo MMR mutation

MMR mutation

KW 09

c o o o o o
< M N - ]
(%) siown]|

- ue |-
A_.__m_}:U I-ISI

=] o o =] Mo
< M o —

8105 J0SUBS|SIA

Latham A. JCO 2019

When measured as a continuous variable, MSI
IS highly variable by tumor type and whether

there is agermlineMMR mutation or not




Tumor mutational burden (TMB)

A Mutations per megabase of DNA

1000 0.6%

Ultrahypermutant

A Associated with neeantigen load | I A |

Mutations Per Mb

. . . - Hypermutant
A Inter- and intra-histology variability di
TN T 5279
AInfluenced by causation e.g. higher
In smoking associated lung cancer I
and sunexposure skin cancer 0 20000 40000 60000 80000

Tumor No.
Campbell BB et al. Cell 2017

FRIENDS

of CANCER Seek to harmonize the definition
RESEARCH and parameters of TMB




Mutational burden variability

n=22 20 52 134 2 23 81 227 9f

57 121 13 63 214 11 394 219 20 49 181 231 76 88 35 335 179 121
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Reprinted by permission from Springer Nature: Nature.
associated genes, Michael S. Lawrence at all, 2013

Mutational heterogeneity in cancer and the search for new cancer
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Median No. of Coding Somatic Mutations per MB




I\/ISI-H and TMHA.

All specimens

n=62,150 50 e

MSS and TMBI UTERINE
MSHH and TMBH [l ENPOMETRIA

.
=
|

N 30 -
/ MSI and TMB
n=4328 n=699 cIIEl COLORECTA

Percent of specimens

v
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TMB 3.6mt/Mb (0-124) ~1-2% MSIHH and TMBL ~ ~7-8% MSIH and TMBL
~57% MSS and TMB ~34% MSS and TMB

: ~ 1:2% MSIH and TMBH ~ ~15% MSH and TMBH
-TMB is vastly (8 fold) more 17 gwg i ?"gﬁf of wﬁfgﬁ

prevalent than MSI ;i g fg géh i Eg
E f

-MSkH concordance with {} 5 g‘{ H

TMBH is 83% 5 ;

Chalmers ZR et al. Analysis of 100,000 human cancer genomes reveals the landscape of tumor mutational burden. Geno
Medicine 2017. 9:34 (Open Access)




Clinical trials of ICB in Gl cancers:
Colorectal, gastric, pancreas




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

PD-1 Blockade in Tumors
with Mismatch-Repair Deficiency

D.T. Le, J.N. Uram, H. Wang, B.R. Bartlett, H. Kemberling, A.D. Eyring,
A.D. Skora, B.S. Luber, N.S. Azad, D. Laheru, B. Biedrzycki, R.C. Donehower,
A.Zaheer, G.A. Fisher, T.S. Crocenzi, J.J. Lee, S.M. Duffy, R.M. Goldberg,
A. de la Chapelle, M. Koshiji, F. Bhaijee, T. Huebner, R.H. Hruban, L.D. Wood,
N. Cuka, D.M. Pardoll, N. Papadopoulos, KW. Kinzler, S. Zhou, T.C. Cornish,
J.M. Taube, R.A. Anders, J.R. Eshleman, B. Vogelstein, and L.A. Diaz, Jr.

Table 2. Objective Responses According to RECIST Criteria.

Type of Response

Complete response — no. (%)

Partial response — no. (%)

Stable disease at week 12 — no. (%)
Progressive disease — no. (%)

Could not be evaluated — no. (%)
Objective response rate (95% Cl) — %
Disease control rate (95% Cl) — %f
Median duration of response — wk

Median time to response (range) — wk

Mismatch
Repair-Deficient
Colorectal Cancer

(N=10)

# 0
4 (40)
5 (50)
1(10)
0

Not reached
28 (13-35)

Mismatch
Repair—Proficient
Colorectal Cancer

Mismatch
Repair-Deficient
Noncolorectal Cancer

(N=18) (N=7)
0 ) | (14)*
0 4 (57)T
2 (11) 0
11 (61) 2 (29)

5 (28) 0
niooran Y
@ (1-35))
—Nﬁﬁ] Not reached
NAS 12 (10-13)




|CB for metastatic CRC

AKeynote 164 trial (Phase I1)

Pembrolizumalfanti-PD1 monoclonal antibody) singiggent
LeDT et al JCO 36, no. 15 _suppl (May 2018)

ACheckmate 142 trial (Phase )
Nivolumab(anti-PD1 monoclonal antibody) singlegent
OvermanMJ et al Lancedncol2017

Nivolumab+ ipilimumab(anti-CTLA4 monoclonal antibody)
OvermanMJ et al JCO 2018




Cross-trial comparison in front-
line metastatic CRC

Outcomeor toxicity Pembrolizumab Nivolumab Nivolumabt Ipilimumab
(N=63) (N=53) (N=116)

Median age 59yrs(23-83) 53yrs(44-64) 58yrs(21-88)
Female 48% 41% 41%
>1 prior chemo 94% 99% 99%
Lynchsyndrome ~48% 29%
Median F/U 12.6 months 12.0 months 13.4 months
ORR 34% 36% 55%
CR 3% 2% 3%
PR 31% 34% 51%-
SD (50%)* 36% 31%
PFS (12n0) 41% 50%
OS (12no) 76% 73%

Median TTResp 70-74%




Tumor response and PFS

LE DT. NEJM 2015 (PEMBRO) OVERMAN MJ. JCO 20M8\(O+Ip)

A Biochemical Response
200~

1004 Nivo+Ipt high proportion of
responses and robust depth

100+

0% (no change)

MMR deficient CRC

Change in Tumor Marker Level
(%)

in Target Lesion Size (%)

100 -
P<0.001 by log-rank test . .
90 ~ Nivo+Ipi
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Response predictors in
Checkmate-142

TumorPDL1 Non-
>1% (n=21) 29% 52% significantly
<1% (n=47) 28% 75% MG IEEpensE
In tumors with
Immune cell PEL1 high PBL1
Rare (n=24) 21% 58% expression on
Intermediate (n=21) 24% 81% Immune cells
High (N=23) 39% 65%
Othermutations
BRAF (N=12) 25% 75%
KRAS (N=26) 27% 62%
Both WT(N=29)  [IN4106 79%
Lynchpositive (n=27) 33% 70%

Lynch negative (N=28 29% 75%



Toxicities of ICB immunotherapy

NEUROLOGIC EYE
Neuropathy . Uveitis
GuillainBarre Conjunctivitis
Myelopathy Scleritis
Meningitis Episcleritis
Encephalitis Blepharitis
Myasthenia Retinitis

LIVER CARDIO
preumonits | |_Hepauts VASCULAR
Pleuritis Mchard_lt_ls
Sarcoidiike RENAL Pencar.d_ltls

) Nephritis Vasculitis
granulomatosis
GASTRO
SKIN INTESTINAL
Rash Colitis
Pruritus lleitis
Psoriasis Pancreatitis
Vitiligo Gastritis
DRESS
Stevens Johnson
ENDOCRINE
Hyper or hypothyroidism
BLOOD Adrenal insufficiency
Hemolytic anemia Diabetes
Thrombocytopenia
Neutropenia
Hemophilia MUSCULO
SKELETAL
Arthritis
Dermatomyositis




Cross-trial comparison of AEs

Any G3/4 Any G3/4 Any G3/4
ANY AE 98% 41% 70% 21% 73% 32%
Anemia 20% 17%
Lymphopenia 20% 20% 1% 1%
Diarrhea 24% 5% 20% 1% 20% 2%
Low albumin 10% 10%
Myalgias 15% 0% 6% 0%
AST/ALelevated 7% 5% 4% 1% 7% 8%
Fatigue 32% 0% 16% 1% 16% 2%
Rash 24% 0% 5% 1% 9% 2%
Hypothyroidism 10% 0% 10% 0% 13% 1%
Nausea 12% 0% 10% 0% 12% 1%




Patient reported outcomes
(PROs) In combination
nivolumab+Ipilimumab

EORTC QLQ30
>60% reported no reductions in health status on study

Meaningful (>10 points) and statistically significant
Improvements in symptoms, function, and health status by
week 13 or earlier

Statistically significant improvements in nausea, dyspnea,
diarrhea, cognitive function and physical function




Ongoing trials of ICB

Frontline and secondine metastatic CRC
Anti-PD1/L1 alone
Combination with chemotherapy
With radiation therapy fooligometastatiadisease

Adjuvant setting
In combination with FOLFOX
Maintenance after completion of adjuvant FOLFOX

Prevention setting
High risk patients with Lynch syndrome after harolectomy




|ICB across other Gl cancers

Trials in pancreatic and gastresophageal cancers
A BrahmerJR et al (Phase 1): NEJM 2012
ALe DT et al (Phase II): Science 2017

A Keynote059
Fuchs CS et al (Phase II): JAD&2018

A Keynote181
Kojima T et al (Phase Ill): GI ASCO 2019




Phase | BMS-936559 anti-PD-L1
INn diverse solid tumors

Early trial of ICB in diverse tumors including pancreas

A Advanced NSCLC, melanoma, RCC, ovarian cancer, CRC,
pancreatic cancer, gastric cancer, breast cancer

A 0/14 responses in pancreatic adenocarcinoma
A Not selected for MSH status

BrahmerJR NEJM 2012




ICB In other MSI-H cancers

A

-

B 100~

504

50~

% Change from Baseline SLD
o
| |

-100=

With permission fronScience

Le DT Science 2017

Ampulla of Vater
Cholangiocarcinoma
Colorectal
Endometrial cancer
Gastroesophageal
Neuroendocrine
Osteosarcoma
Pancreas

Prostate

Small Intestine
Thyroid

Unknown Primary

MSHH gastro
esophageal and
pancreatic
cancers showed
responses




ICB In gastro-esophageal and
pancreatic adenocarcinomas

Pancreatic cancers Gastroesophageatancers
Anti-PD1/L1 therapy only Anti-PD1/L1 therapies approved in
approved for MSH tumors advanced, PIb1+ cancers

Phase Il KEYNODE9

Gastric and GEJ

ORR 15.5% in A+

Response duration 16.3 months

Phase Il KEYNOTIB1

SCC and AC of esophagus
S_teven D. Le_aCh’ MD ~1/3 w/HIGH PRL1 (CP&L0)
Director, Norris Cotton Anti-PDL1 extendednOSin CPS10
Cancer Center at group (9.3 vs 6./Mo)(P=0.007)

Dartmouth Fuchs CS et damaONC 2018; Kojima T et al Gl
ASCO 2019 Abstract 2




