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Scientific Session 1
Clinical Issues for Inmunotherapy of Pancreato-biliary cancer

Basic Concept of Inmunetherapy
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Scientific Session 1 Clinical Issues for Immunotherapy of Pancreato—biliary cancer
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Contents

|. Basic concept of Immunotherapy

|l Biomarker of Inmunotherapy

1. Landmark trials with ICBs in TNBC
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can mature into solid tumors.!

evasion strategies.

* Immune surveillance plays a role in the recognition
and destruction of precancerous cells before they

¢ Thus, in carcinogenesis, evasion of the immune
system is critical to allow cancer to grow and spread.*

* PD-1and its ligands are involved in tumor immune

Immune Surveillance and Evasion in Carcinogenesis

Immune Evasion Is a Hallmark of Cancer!

Sustaining Evading
proliferative growth
signaling Suppressors

Deregulating Avoiding
cellular immune
energetics destruction

\ f

Resisting Enabling
cell replicative
death immortality
Genome Tumo_r-
instability & promoting
inflammation

mutation

Inducing Aciivgling
angiogenesis invasion &
metastasis

PD-1, programmed death receptor 1.
1. Hanahan D, et al. Cell. 2011;144:646-674. 2. Nagai S, et al. In: Azuma M, et al, eds. Co-signal Molecules in T Cell Activation: Immune Regulation in Health and Disease. 1st edn. Springer Nature; 2019:25-51.
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CTLA-4 and PD-1/PD-L1 Checkpoint Blockade for Cancer Treatment

Lymph Node Tumor Microenvironment

“fa 4
-cell
= Activation (j?

.%s{') ——

Dendritic
cell

Activated Tumor

T-cell

Activating signal
Antigen

Activating signal

Antigen

Negative
regulation

Negative
regulation

=
Inhibitory signal blocked Negative regulation blocked
by antibody binding by antibody binding
CTLA-4 Blockade PD-1 Blockade

Ribas. NEJM. 2012;366:2517.

) YONSEI

UNIVERSITY
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PD-1 inhibitor and PD-L1 inhibitors

PD-1 inhibitor could interrupt PD-1 and PD-L2 interaction
Actions between immune cells as well as between Tumor and T cells

Atezolizumab:
Promotes T-cell
Activated

NeoAntigen activation’ s i’
/ Tcells \

)7 : y
/& DC

Tumour
cells ¢,

Chemotherapy:

T Promotes DC recr
/ uitment tothe site
of cell death??

Tumor cell

Activated cytotoxic T cell

Atezolizumab: Restores anti-cancer immunity, with activity
further enhanced by chemotherapy-induced antigen exposure

1. Chen Immunity 2013. 2. Zitvogel Immunity 2013. 3. Emens CIR 2015. 4.
TECENTRIQ US PI/SmPC 2018. 5. Herbst Nature 2014.

MHC = major complex; PD-1 = pi death receptor-1; PD-L1 = programmed death ligand 1; PD-L2 = programmed death ligand 2; TCR = T-cell receptor. 6 Emens JAVA Oncol 2018, 7 Jotie ASCO 2018. 8. Pohimann AACR 2018,

) YONSEI

UNIVERSITY
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PD-1/PD-L1 blockades in the market
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) (pembrolizumab)
Inje(mn

S ; G oG 348 1 Ruory

BAVENCIO' 1‘ i
rin g

a
o a_
For e ehue 52

N
L Ruony ‘l

|

e @

CTLA4 inhibitor : Ipilimumab, Tremelimumab
PD-1 inhibitor : Pembrolizumab, Nivolumab
PD-L1 inhibitor : Durvalumab, Atezolizumab, Avelumab

ONSEI

NIVERSITY
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Pembrolizumab
Nivolumab
Atezolizumab
Avelumab

Durvalumab

Keytruda
Opdivo

Tecentriq
Bevancio

Imfinzi

6 | AesA} B2t s3]

BMS
Roche
EMD & Pfizer

Astrazeneca

PD-1/PD-L1 blockades in the market
m_m

PD-1
PD-1
PD-L1
PD-L1
PD-L1
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_____________
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Dec 2014
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Cancer-Immunity Cycle
e Uy

Priming and activation
(APCs &T cells) 3

& Infiltration of T cells
A into tumors
(CTLs, endothelial cells

lymph
lymph node gl

Cancer antigen /7
presentation
(dendritic cells/ APCs) 6

”/" Recognition of
cancer cells by T cells
(CTLs, cancer cells)

/
Release of )
cancer cell antigens Killing of cancer cells
(cancer cell death) (Immune and cancer cells)

Immunity. 2013 Jul 25;39(1):1-10. doi: 10.1016/j.immuni.2013.07.012.

UNIVERSITY
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Accels and Brakes in T-cell

\Oytokine
Fuel

[

Checkpoin d

brakes
(CTLAY)

Checkpoint

brakes
(d-1)

T-reas. MDSC?

Drew Pardoll (MSKCC), 2015 AACR

UNIVERSITY
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HD IL-2 Therapy : Durable response

* HD IL-2 produces durable response in 6% to 10% of patients with advanced
melanoma or RCC, but Toxic and Impractical

Proof of principle that immunotherapy can produce durable benefit in certain

patients with cancer
Metastatic Melanoma (N = 270) Metastatic RCC (N = 255)
10 —CR(n=17) 107 —CR (n=17)
— PR (n =26) —PR
0.8 —CR +PR (n=43) 0.8+ —Al (n=20)

(n=37)

bability of Continuing Response

o

1}

s

=]

[-X

3

@

o

o

=

506 0.6
E

£

S04 0.4+
L3
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£02 0.2-
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& 0 10 20 30 40 50 60 70 80 90 100 110120 130& O 10 20 30 40 50 60 70 80 90 100 110120130 140150 160170 180

Duration of Response (Mos) Duration of Response (Mos)

Atkins MB, et al JCO 1999 17: 2105-2116
McDermott DF, et al. Expert Opin Biol Ther. 2004; 4:455-468

ONSEI
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Accels and Brakes in T-cell

‘I;v
Checkpoint .
brakes Checkpoint

brakes
e (°d-1)

T-regs, MDSC?

Drew Pardoll (MSKCC), 2015 AACR
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T-cell suppression and reactivation in tumor bed

and mechanism of PD-1/PD-L1 inhibitors

A Suppression of T-Cell Activation by Tumor

B Activation of T Cell by Antibody Blockade of PD-1 Signaling

SUPPRESSED
T CELL

Binding of PD-1 by one
of its ligands blocks TCR
signaling and therefore
blocks T-cell activation.

PD-1 ligand

: \ W((\
" MHC 4\(

\
|

|

TUMOR

Signal 1

TUMOR CELL

ACTIVATED
T CELL
V. TUMOR
Signal 1
\A"’A S~
Antibody blockade *
of PD-1 (e.g., by HEC
pembrolizumab or
nivolumab) or one
of its ligands permits
T-cell activation PD-1 ligand
TUMOR CELL

N EnglJ Med. 2015 Oct 15;373(16):1490-2

YONSEI

UNIVERSITY
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Ipilimumab - CTLA4 inhibitor : Pooled Survival Analysis from
Phase II/1ll Trials in Advanced Melanoma

il N = 1861
' Median OS (95% CI): 11.4 mo (10.7-12.1)
3-year OS Rate (95% Cl): 22% (20% to 24%)

0.51 Durable survival benefit

Proportion Alive

Ipilimumab
+++ CENSORED

0 12 24 36 48 60 72 84 96 108 120
Months

Patients at Risk
Ipilimumab 1861 839 370 254 192 170 120 26 15 5
HAAHQ 71 2 HH: HSE0| MESY/EHSUNEL O EXI= ST HAAAMS BHoAA, LHg8Lol, B[
N&EE 2l » 87| YEA7H EQSL
Hodi S, et al. 2013 European Cancer Congress. Abstract LBA 24.

) YONSEI

UNIVERSITY
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Raising the tail of the survival curve

+ Chemotherapy * Targeted therapy * Radiotherapy « Inmunomodulators ¢ Exploratory therapies

e Control  emmmw SOC or other therapy — emsmm Anti-PD-1 therapy e Combination therapy

% Survival

Median {2 Hot= X
Ot OLt long tail O] EXYBHLY,

s —
(Milestone survival®| 57} 1yr
0S rate, 2yr OS rate)

Time

Sharma et al. J Cell. 2015.

) YONSEI

UNIVERSITY
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Severanca—
Effects of Chemo + Imnmunotherapy
: Chemotherapy can target immune cell

* Chemotherapy May Stimulate Immune Responses Directly and Indirectly

* Some chemotherapies can target immunosuppressive cells (indirect immunostimulation), and some
chemotherapies can target immune effector cells themselves (direct immunostimulation)

« “Off-target” Stimulation .

Immunosuppressive cells

Indirect immunostimulation

Tregs
v5-FU v Gemcitabine v Trabectedin

v Cyclophosphamide v Oxaliplatin v Doxorubicin MDSCs q M2 TAMs

v Docetaxel v Paclitaxel

Immune effector cells

Direct immunostimulation
v Oxaliplatin NK cells CTLs
v Cyclophosphamide '
v Pemetrexed

1. Galluzzi ef al. Cancer Immunol Res. 2016;4(11):385-802.

YONSEI

UNIVERSITY
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Effects of Chemo + Inmunotherapy

+ Immunomodulatory Effects of Chemotherapy BY7Y - ” '" .
: - ¢ + Gemcitabine
May Boost Efficacy of Immunotherapy “5FU
. -Cyc\ophosphamide\/ = Y + Docetaxel
* For patients who do not respond to cancer * Gemeilabine 08 YR * Doxorubicin
immunotherapy, rational design of combinatorial - X
cancer immunotherapy strategies may be .
employed to maximize the success of « Ovalpatin
immunotherapy! * Trabectedin : Mii’;ﬁaﬂiﬁ”e

+ Anthracyclines

+ Chemotherapy is a clinically available strategy
with demonstrated immunomodulatory * il '* \
properties, and thus may augment antitumor >‘"““"‘°’5 o
immunity and synergistic activity when combined .: ) “j A
with immunotherapy?? o U/ ‘
Bl Yow o Lt | e

1. Kersten K et al. Front Immunol. 2015;6(516):1-15. 2. Anraku M ef a/. J Immunol. 2010;185(2):956-966.
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o AN 2

o for the treatment of patients with unresectable or metastatic
melanoma. (1.1)

« for the adjuvant treatment of patients with melanoma with
involvement of lymph node(s) following complete resection.
(1)

Non-Small Cell Lung Cancer (NSCLC

o in ination with pe and platinum
as first-line treatment of patients with metastatic nonsquamous
NSCLC, with no EGFR or ALK genomic tumor aberrations.
(12)

¢ in combination with carboplatin and either paclitaxel or
paclitaxel protein-bound, as first-line treatment of patients with
metastatic squamous NSCLC. (1.2)

o asasingle agent for the first-line treatment of patients with
NSCLC expressing PD-L1 [Tumor Proportion Score (TPS)
21%] as determined by an FDA-approved test, with no EGFR
or ALK genomic tumor aberrations, and is:

o stage Il where patients are not candidates for surgical
resection or definitive chemoradiation, or
o metastatic. (1.2, 2.1)

¢ asasingle agent for the treatment of patients with metastatic
NSCLC whose tumors express PD-L1 (TPS 21%) as
determined by an FDA-approved test, with disease

on or after plati
Patients with EGFR o ALK genomic tumor aberrations should
have disease progression on FDA-approved therapy for these
aberrations prior to receiving KEYTRUDA. (1.2, 2.1)
Small Cell Lung Cancer (SCLC)
o for the treatment of patients with metastatic SCLC with disease
on or after platinum-based py and at
least one other prior line of therapy.' (1.3)

Head and Neck Squamous Cell Cancer (HNSCC

¢ in combination with platinum and FU for the first-line treatment
of patients with metastatic or with unresectable, recurrent
HNSCC. (1.4)

«  asasingle agent for the first-line treatment of patients with

metastatic or with unresectable, recurrent HNSCC whose

tumors express PD-L1 [Combined Positive Score (CPS) 21] as

determined by an FDA-approved test. (1.4, 2.1)

as a single agent for the treatment of patients with recurrent or

metastatic HNSCC with disease progression on or after

platinum-containing chemotherapy. (1.4)

7t ALt ->

Microsateliite Instability-High or Mismatch Rey

Colorectal Cancer (CRC)

o for the first-line treatment of patients with unresectable or
metastatic MSI-H or dMMR colorectal cancer (CRC). (1.9, 2.1)

Gastric Cancer

o for the treatment of patients with recurrent locally advanced or
metastatic gastric or gastroesophageal junction
adenocarcinoma whose tumors express PD-L1 [Combined
Positive Score (CPS) 21] as determined by an FDA-approved
test, with disease pvogressmn on or after 2 or more prior Ilnes

ir Deficient

of therapy including and plati
chemotherapy and if appropriate, HERZIneu-lavgeted therapy.
(1.10,2.1)

Esophageal Cancer
« for the treatment of patients with locally advanced or metastatic
esophageal or gastroesophageal junction (GEJ) (tumors with
epicenter 1 to 5 centimeters above the GEJ) carcinoma that is
not amenable to surgical resection or definitive chemoradiation
either:
o incombination with platinum- and fluoropyrimidine-based
chemotherapy, or
o asasingle agent after one or more prior lines of systemic
therapy for patients with tumors of squamous cell
histology that express PD-L1 (CPS 210) as determined
by an FDA-approved test (1.11,2.1).
Cervical Cancer
« for the treatment of patients with recurrent or metastatic
cervical cancer with disease progression on or after
chemotherapy whose tumors express PD-L1 [Combined
Positive Score (CPS) 21] as determined by an FDA-approved
test.’ (1.12,2.1)
Hepatocellular Carcinoma (HCC)
« for the treatment of patients with HCC who have been
previously treated with sorafenib.” (1.13)
Merkel Cell Carcinoma (MCC)
»  for the treatment of adult and pediatric patients with recurrent
locally advanced or metastatic Merkel cell carcinoma.” (1.14)
Renal Cell Carcinoma (RCC|
¢ in combination with axitinib, for the first-line treatment of
patients with advanced RCC. (1.15)
Endometrial Carcinoma
*  in combination with lenvatinib, for the treatment of patients with
advanced endometrial carcinoma that is not MSI-H or dMMR,
who have disease progression following prior systemic therapy
and are not candidates for curative surgery or radiation." (1.16)
Tumor Mutational Burden-High (TMB-H) Cancer
« for the treatment of adult and pediatric patients with
or tumor burden-high

HY 2E

S0 A!

Classical Hodgkin L

+ for the treatment of adult patients with relapsed or refractory
cHL. (1.5)

« forthe treatment of pediatric patients with refractory cHL, or
cHL that has relapsed after 2 or more lines of therapy. (1.5)

Primary Mediastinal Large B-Cell Lymphoma (PMBCL

«  forthe treatment of adult and pediatric patients with refractory
PMBCL, or who have relapsed after 2 or more prior lines of
therapy. (1.6)

«  Limitations of Use: KEYTRUDA is not recommended for
treatment of patients with PMBCL who require urgent
cytoreductive therapy.

Urothelial Carcinoma

«  for the treatment of patients with locally advanced or
metastatic urothelial carcinoma who are not eligible for
cisplatin-containing chemotherapy and whose tumors express

homa (cHL]

2021-03 FDA label - pembrolizumab
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Contents

. Basic concept of Immunotherapy

Il. Biomarker of Inmunotherapy : PD-L1, MSI status, TIL, TMB

1. Landmark trials with ICBs in TNBC
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1) Biomarker: PD-L1

* FDA-approved PD-L1 IHC assays related to NSCLC

Drug Drug Target Antibody Developer FDA status Reading Cut-off

Nivolumab PD-1 28-8 Dako Complementary % membranous staining 1L:5%
of tumor cells (minimum 2L no cut off

100 cells evaluated)

Pembrolizumab PD-1 2203 Dako Companion % membranous staining 1L: 50%
of tumor cells L 1%
(TPS,minimum 100 cells '
evaluated)
Atezolizumab PD-L1 SP142 Ventana Complementary ~ %Tumor and Immune 1L:TC1/ICL
cell PD-L1: .\
TC3/IC3 250% TC2/IC2 2L: no cut off
5-19% TCL/IC1 1-4%
TCO/ICO
Durvalumab PD-L1 SP263 Ventana Complementary % membranous staining 25%

of tumor cells(minimum
100 cells evaluated)

Avelumab PD-L1 73-10 Dako Complementary % membranous staining 1%
of tumor cells (minimum

100 cells evaluated)

YONSEI

UNIVERSITY
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Development of companion diagnostic for pembrolizumab in
NSCLC

* PD-L1(22C3) development

—— P§ 250%

'°°'LL PS <%
904
*
B / 5 804
- I
Point corresponding to J
11| gt § KNOO1
@ g
o] 3 b
1 * il
52 § w0 Il
3 1
Enu g 304
8 20+
L &
: 10
i
- o 00 &5 & & &1 3
bad | 0 2 4 6 8 10 12 4 16 1B 2
024 — Voo A Time, months
or{ Ay ety e —— PS 250%
PS <50%
0
° 02 04 (1} o8 1 90+
False Positive Rate 80+
*
¥ 4
Table 2. Summary vall»ullht'l.\tnring\\clhndsUw(Hnrlhtk[\'§ b
Similarly @ 50
Scoring Method Area Under the ROC Curve  Youden Index luhi 404
H
[ 0743 0.494 3 %4
P2 0758 0.462
(] 0.73 0.445 29
HS 0758 0.502 104
T T T T

= -
N

T T T T T
0 2 4 6 8 10 12 14 16 18
B Time, months

Arch Pathol Lab Med. 2016;140:1243-1249
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Pembrolizumab/ nivolumab in 1st line NSCLC

* ICl vs. platinum —based chemotherapy, 1st line NSCLC

B Overall Survival

100-
: Median Overall Survival 1¥r Overall
04 95% C) Survival Rate
\ o

% i Nivolumab (N=211) 56
\ Chemotherapy (N=212) 54
20 A Hazard r r death, 1,02 (95% CI, 0.80-1.30)
Ny, Pembrolizumab 100
P

4
“ Wy 90- \
\

‘@ Chemotherapy

Overall Survival (%)
s

30 Hazard ratio for death, 0.6 95% C1,0.41-089)

Patients Who Survived (3)

P=0,005 @0 ha W Chemotherapy
0 "
104 Lg Nivolumab
10
o 3 6 5 B 1 B 2 R R R Y I A Y
003 6 9 1215 18 A u ¥
Month Months
No. at Risk No, at Risk
Pembrolzumab 154 136 121 & B 11 2 0 Nokmd, 21 16 156 05 U8 8 @ W 4 0 0
Chemotherapy 151 123 106 64 34 7 1 0 Chemotherapy 212 186 153 137 112 91 50 15 3 1 0
Pembrolizumab in KN024 Nivolumab in CM026
N EnglJ Med. 2016 Nov 10;375(19):1823-1833.
0, 0,
PD-L1 >50% PD-L12>5% N EnglJ Med. 2017 Jun 22,376(25):2415-2426
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PD-L1 Testing in 1% line mTNBC

Pembrolizumab? 22C3 pharmDx kit CPS 210
KEYNOTE-355

Atezolizumab?® Immune cells
IMPASSION130

CPS = Combined Positive Score, IC = Immune Cells

1. Burtness B et al. Lancet. 2019;394:1915-1928.

2 7|EECHBIIAY, A EOIE TR

3 EME SR, 4B ATA

4. Cortes ) etal. P i plus ch k versus placebo plus ch k for previously untreated locally recurrent inoperable or metastatic triple-negative breast cancer (KEYNOTE-355): a randomised, placebo-controlled,
double-blind, phase 3 clinical trialLancet 2020; 396: 1817-28

5.P. Schmid et al. Atezolizumab and Nab-Paclitaxel in Advanced Triple-Negative Breast Cancer N Engl) Med 2018;379:2108-21.

UNIVERSITY
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PD-L1 (DAKO 22C3) Scoring: Defining CPS, TPS, and IC

+  CPS(Combined positive score)
* Measures the number of PD-L1 staining cells, including tumor cells, lymphocytes and macrophages, divided by the total number of
viable tumor cells multiplied by 100. This scoring method is used for GEJ cancers, Breast cancer(TNBC).
*  TPS (Tumor positive score )
*+ The percentage of PD-L1 expressing tumor cells(partial or complete membrane staining) relative to total number of tumor cells.
This scoring method is used for NSCLC.
* IC (immune cell score)

PD-L1-stained tumor cells PD-L1-stained immune cells'

PO-L1 primary antibody exhibiting linear Linear membrane staining of tumor-associated
membrane staining of tumor cells mononuciear inflammatory cells including
PD- L1 staining PD-Listaining | Lymphocytes lymphocytes and macrophages
- 0 K= Macrophiges o0
Viable tumor cells Tumor area
Sajjadi. E icalscig 2020;14:1150. under Creative Commons License 3.0. http://creativecommons.org/licenses/by/3.0
1. Agilent Technologies, Inc. PD-L1 IHC 22C3 pharmDx ion Manual tric or hageal Junction Ad i 2019

UNIVERSITY
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PDL1 (Ventana SP142)

* SP142 uses the proportion of tumour area occupied by PD-L1-positive immune cells to score PD-L1 IC

PD-L1 expression on immune cells was

evaluated in IMpassion130

PD-L1IC scoring criteria

ICs are scored as the
IC score % of tumour area proportion of tumour area that

is occupied by PD-L1-stained

ICO <1% ICs of any intensity

IC1 21% and <5% Any IC staining pattern,
irrespective of type of immune

IC2 25% and <10% cell

IC3 210%

1 Schmid P, et al. N Engl J Med 2018.

ONSEI
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PD-L1 scoring systems - IC vs CPS

Immune Cell Score

Ventana IC - Score » |C’s are scored as the proportion of tumor area
(Drug: Atezolizumab) occupied by IC showing PD-L1 staining of any
intensity.
IC (%) = % of tumor area . 4
covered by positive + Include: lymphocytes, macrophages, dendritic
immune cells (area) cells and granulocytes

+ Report as percentage

Combined Positive Score
(Drug: Pembrolizumab)

+ Evaluate the number of PD-L1 staining cells

CPS = [[total n of positive TC relative to all viable tumor cells.
tbalndllo) + Include: TC (membrane partial/complete)
total n of TC) x 100 :

lymphocytes, macrophages
+ Exclude: granulocytes & plasma cells
+ Report as a number (Max score 100)

@ ) Tumor cells .Pnsmvetumorcelts ~Immunece(ls Positive immune cells

Note: For CPS, the terms IC and i y cells (MIC) used i

TC = Tumor Cells, IC = Immune Cells
[A] The Ventana Si D-L1 exp! mor-infiltrating imm
treat gidi

16 | Ales2 = argolzists sy
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Five Different PD-L1 Diagnostic Tests

* Each anti—PD-1/PD-L1 inhibitor is associated with:
— its own specific diagnostic assay and staining platform.
— aspecific cutoff point for measurement, which may differ between indications.
- aspecific scoring method, involving assessment of tumor cells, immune cells, or both, which may also differ between indications.

22C3" 28-8° SP263+ 73-10°

(Dako pharmDx) (Dako pharmDx) (Ventana) (Dako)

+ Approved as + Approved as + Complementary test + Approved as + Complementary test
companion diagnostic  companion diagnostic used in nivolumab complementary used in avelumab
test for test for atezolizumab studies diagnostic test for studies
pembrolizumab + Weaker TC staining + Similar TC staining as durvalumab + Highest sensitivity for

+ Similar TC staining as than 22C3, 28-8, and 22C3 and SP263 + Similar TC staining as TC staining
28-8:and SP263 R + Showed IC staining RECHEHZES + Showed IC staining

+ Showed IC staining + Showed IC staining with with greater variability + Showed IC staining with greater variability
with greater variability greater variability than than with tumor cells with greater variability than with tumor cells
than with tumor cells with tumor cells than with tumor cells

PD-L1, programmed death ligand 1
1. Agilent IHC 22C3 IM Triple-Negative Breast Cancer Agilent Technologies, 2020, 2. Roche. Ventana. PD-L1 (SP142) Assay Interpretation Guide for Triple-Negative Breast Carcinoma (TNBC). Last
revised June 28, 2019. Accessed Sep 5, 2020.3. Agilent , Inc. for use; PD-L1 IHC 28-8 pharmDx. 4. Roche. Ventana. PD-L1 (SP263) Assay interpretation guide. 5.

YONSEI
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Overview of FDA-approved PD-L1 IHC Assays for Use With ICls in FDA (2021.Nov)

Agilent PD-L1 IHC 22C3 Agilent PD-L1 IHC 28-8 | Ventana PD-L1 IHC (SP142) | Ventana PD-L1 IHC (SP263)
pharmDx! pharmDx? Assay? Assay*

ree TC 250%
>19 > . = g
NSCLC TPS 21% TC 25%; IC310%
TC 210%
TC 225%;
Urothelial CPS 210 TC>1% IC>5% ICP >1% with IC+ 225%;
ICP =1% with IC+ =100%
HNSCC CPS21 TC21%
Cervical CPS21
ESCC CPS 210
Gastric/GE) CPS21

_ Companion Diagnostic || Complementary Diagnostic

(CPS=combined posiive score; ESCC=esophageal squamous cell carcinoma; FDA=US Food and Drug Admi ic jt HNSCC head and neck ; IC=p: tage of immune cells with i ining in total tumor area; IC+=p of
ICP with positive staining; ICl=immune cellinhibitor; ICP=percentage of tumor area populated by i ; IHC=i NSCLC=1 cancer;
PD-L 1=programmed death ligand 1; TC=percentage of tumor cells with posilve staining i fotal fumor area; TNBC=tiple-negative breast cancer, TPS=tumor proporii

1. Agilent Technologies, Inc. Instructions for Use: PD-L1 IHC 22C3 pharmDx. 2. Agilent Technologies, Inc. Instmcllons for Use: PD-L1 IHC 28-8 pharmDx. 3. Vemana Medicalsystems Instructions for Use: Ventana PD-L1 (SP142) Assay.
4, Ventana Medical Systems. Instructions for Use: Ventana PD-L1 (SP263) Assay. 2018,

YONSEI
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Concordance of PD-L1 assays

* Blueprint project

* Phase | of the Blueprint Project was a feasibility study evaluating 39 tumors stained with four
distinct antibodies: Dako 28-8 (for use with nivolumab), Dako 22C3 (for use with
pembrolizumab), Ventana SP263 (for use with durvalumab), and Ventana SP142 (for use with
atezolizumab).

» Dako 28.8/22C3 and .
Ventana SP263

2

% Tumor Staining
&

8

-

[F =
1.3 5 7 9 11131517 1921 23 25 27 20 31 33 35 37

cuses Conclusion: 1: Three assays showed similar staining
i e L e characteristics for PD-L1 staining on tumor cells, but Ventana
Each dot represents the mean score of three pathologists [ PV ANV ETE O RS O LEL RTAN MU DT WC [ E LT

1 Thorac Oncol. 2017 Feb;12(2):208-222
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Contribution of Tumor and Immune Cells to PD-L1 as a Predictive

Biomarker in mTNBC (2/3L): Analysis From KEYNOTE-119

Cortes KN119 ESMO 2019

KEYNOTE-119 Study Design (NcToz555657)

Patients Pembrolizumab
+ Recurrent mTNBC 200 mg Q3W
+1 or 2 prior systemic treatments for up to 35 cycles
mTNBC
+» Documented disease progression
onlafter most recent therapy i )
+ Previous treatment with an Investigator choice® of: (every 3 months)
anthracycline andior a taxane in *+ Capecitabine
the neoadjuvantiadjuvant or * Eribulin
metastatic setting + Gemitabine
+ECOG PS 0-1 + Vinorelbine

Follow-up for safety
(<90 days)
Follow-up for survival

= 600

Randomize 1:1
N

Stratification by:
+ PD-L1 tumor status (CPS 21 vs CPS <1)
+ Prior neoadjuvantiadjuvant therapy vs
de novo metastatic disease at initial diagnosis

ECOG PS = Eastern Cooperative Oncology Group performance status; mTNBC = metastatic triple-negative breast cancer; PD-L1 = programmed death ligand 1; Q3W = every 3 weeks.
“Maximum enrolment cap of 60% of total enroliment for each chemotherapy drug.

Eric P Winer, KN119, ESMO 2019
Winer. Lancet Oncol. 2021;22:499.
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Contribution of Tumor and Immune Cells to PD-L1 as a Predictive
Biomarker in mTNBC (2/3L): Analysis From KEYNOTE-119

# PD-L1 staining cells

(tumor cells, lymphocytes, macrophages)

CPS= - x100
Total # of viable tumor cells

+ PD-L11HC 22C3 pharmDx (Agilent Technologies)
+ Positive PD-L1 expression: CPS 210 and CPS 21

100 4

mPembro  mChemo

65.1% 65.2%

About 30% had CPS 210

308% 31.6%

18.3% 16.8%

Prevalence, %
—_ N W B OO N O W
OO O O O O O o o o

PD-L1 positive cells
CPS 21 CPS 210 CPS 220 (Tumor Cells, Inmune Cells)

Eric P Winer, KN119, ESMO 2019
Winer. Lancet Oncol. 2021;22:499.
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Contribution of Tumor and Immune Cells to PD-L1 as a Predictive
Biomarker in mTNBC (2/3L): Analysis From KEYNOTE-119

+ Pembrolizumb favored in the group with CPS 2 10 or 20
+  KEYNOTE-119: Association Between PD-L1 CPS Score and OS With Pembrolizumab in Previously Treated mTNBC

PD-L1CPS 210 PD-L1CPS 21 ITT PD-L1 CPS 220
HR: 0.78 (95% Cl: 0.57-1.06; HR: 0.86 (95% Cl: 0.69-1.06; HR: 0.97 (95% Cl: 0.82-1.15; HR: 0.58 (95% Cl: 0.38-0.88;
100+ P=.057) 100 P=.073) 100 P =not applicable) 100+ P =not applicable)
80+ 80+ 804 804
g 60 60 60 604
(7]
O 404 40~ 404 404
20+ 20+ 20+ 204
C L) T L U I L) I 1 L) L) U I L T 1 c 1 0 T
0 5 101520 2530 3540 0 5 10 15 20 25 30 3540

1 1 1 1 1 1 1 1 1 1 1 1 1 1
5101520 2530 3540 0 5 10 15 20 25 30 35 40
Mo Mo Mo Mo
——Pembrolizumab group
— Chemotherapy group

Eric P Winer, KN119, ESMO 2019
Winer. Lancet Oncol. 2021;22:499.
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Contribution of Tumor and Immune Cells to PD-L1 as a Predictive Biomarker
in mTNBC (1L) : Analysis From KEYNOTE-355 and IMpassion130

KEYTRUDA (CPS 210) Atezolizumab (IC >1%)
PD-L1 IC high
(25%)
s CPS>10
CPS <10 27% 59%
62
PD-L1IC low .
(21% and <5%) PD-L1 IC-negative
(<1%)
KEYTRUDA (CPS 210) Atezolizumab (IC 21%)
Prevalence 38% 41%
PFS 9.7movs 5.6 mo (HR 0.66) 7.5movs5.3 mo (HR0.63)
0s 23movs 16,1 mo 2 movsi3mo
*Not formally tested per prespecified testing hierarchy.
1. Hope Rugo Presented. KN355 ESMO 2021
Ref KEYNOTE-355" IMpassion130” 2. Emens et al. Ann Oncol. 2020 Sep; 31: S1148.|
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KEYNOTE-355: PFS & OS, PD-L1 CPS 210

Progression-Free Survival: PD-L1 CPS 210 Overall Survival: PD-L1 CPS 210

- HR P-value
o WN  Events HR(95% CI) 10 BRI gg) (oo sied)
1004 066 904 : 583% Pembro+Chemo 155220  705% 073 00083
. Y " o (0.55-0.95)
904 A% Rombro-yChomo,  MUZ0 (B8 s g 804 WAT% . PacosCieno w03 gy o)
80 0% Placebo +Chemo 81103 78.6% H U e
o 8- £ ol 82
§ 704 : E 1340%
g w0 ! iy '
- o |
-] i 9.7 months o 50 & i:? mz:;::
g Nlamfas 5.6 months : | :
g 4. £ 0 E
s [
g 30 E 301
20 : 2 !
|
104 ] 104
1 H i
0 H
o T l T I_‘ T ‘I I‘ T L 1! 1'—; 1l’ 1' T T T |‘ T v T T T T T T T T T T T 1 1 T T T T
0 36912151821242730333%63942454851 54 003 6 9 1215182124 27 30 33 3 39 42 45 48 51 5
No. at risk Time. months Ho.atik T B
[ ) 20 204193 17154 139 127 16 105 91 B4 T8 T3S A3 M 47 2 0
22017312205 63 52 4442 3836 3432271013 6 0 0 0O

103 9% 91 77 66 5 46 39 3% 0 B 2 21128 6 20

Prespecified P value boundary of 0.0113 met
Hazard raio (C1) analyzed based on a Cox regression model wih reatment as a covariate stratfied by the randomizaton straificaton factors. Data cutof:June 18, 2021,

10380 413018151211 1110 8 8 6 4 4 3 1 0 O

Hope Rugo Presented. KN355 ESMO 2021
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IMpassion130: Updated OS and PFS (ESMO 2019, 2020)

mPFS Analysis
100 - Population A+nP
PD-L1 IC+ (41%) 75mo

PD-L1IC- (59%) 56 mo

%

PFS,

P+nP HR (95% CI)

0 3 6 9 12 15
3 3 3

Time, mo
= A+0P(IC+n=185)

A +nP = atezolizumab + nab-paclitaxel, P + nP = placebo + nab-paclitaxel.

mOS Analysis
Population A+nP P+nP HR (95% Cl)
PD-L1IC+ 254 mo 17.9 mo 0.67 (0.53, 0.86)

PD-L1IC-

197mo  197mo  102(084,124)

100 5
53mo 063(050,080)
s6mo 093(077,1.11)
80 -
° 60 4
3
40-
20 4
1 0 T
18 2 24 27 0 3

39 42

= P+1P (IC+,n=184)

PD-L11IC+: PD-L1 in 21% of immune cells as percentage of tumor area assessed with the VENTANA SP142 assay. NCT02425891.
Stratification factors: prior taxane use, liver metastases, and PD-L1 immune cell status. Co-primary end points in ITT and PD-L1 IC+: PFS and OS. Clinical cutoff date: January 2, 2019.

) YONSEI
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©+ = A+nP(IC-, n=266)

9 2 15 18 20 24 27
30 33 3B 39 42

Time, mo
* P+nP(IC-, n=267)

Rugo H et al. ESMO 2019. Abstract 6571
Emens LA. ESMO 2020.- IMpassion130 Final OS
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Even low PD-L1 expression, but

* Even no PD-L1 expression, clinical benefit can be exist

* In KN0O1 (phase 1b),

* Around 10% of PD-L1 <1% showed response to pembrolizumab.

On Nivolumab (14months)

) YONSEI

UNIVERSITY
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PD-L1 BAL £UE 1240 Of StLf?

* PD-LT #AH ER3R
o HIAMZH Y 2% 2 B30L (nivolumab, pembrolizumab, atezolizumab)
o HIANZEY 12 28 571 AHE (pembrolizumab)

o YFY 1K 28 7Y AHE (cisplatin ineligible, pembrolizumab)
fO 2%} Ol 8 23 0% (atezolizumab)

SHRYY 1% 28 7Y AHE (pembrolizumab, atezolizumab)

ok ok

o
o gt

- E

- off 0 Basr

@D

mbrolizumab)

¥ (p
% S (pembrolizumab)

0|I'|

« Of antibody 2 ZARSYO} SH=7h
+ Pembrolizumab?l 42 223§ Mo 2
* Nivolumab®| &% 28-8, SP263 7I'5
+ Atezolizumab2 SP142 HALE Al

UNIVERSITY
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2) Biomarker: Mismatch repair system

DNA polymerase ~ Mismatch repair complex

moi . p-
i o
A

LLTLITHLLT R T ITH T

No mutations

Successful repair of mismatched base pair by pMMR system
Adapted from Li et a

* Microsatellite instability (MSI) is the condition of genetic hypermutability that results from
impaired DNA mismatch repair (MMR).

UNIVERSITY
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Microsatellite instability

* Pembrolizumab in Mismatch-Repair Deficiency

| A Progresion-ree Survivalin Cohorts with Coorectl Cancer
1.04

Probability of Progression-free
Survival

B Overall Survival in Cohorts with Colorectal Cancer

P=0.03 by log-ank test

Mismatch repaie-deficient

Probability of Overall Survival

profc

C Progression-free Survival in Cohort with Mismatch Repair-Deficient
Noncolorectal Cancer

10

Probability of Progression-free
Survival

No. at Risk 9 1 0 0 0

D Overall Survival in Cohort with Mismatch Repair-Deficient
Noncolorectal Cancer
10

Probability of Overall Survival

No.at Risk s 6 2 1 0 0

MMRd -> Beneficial

Durable clinical benefit

ONSEI

NIVERSITY

N EnglJ Med 2015; 372:2509-2520
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Microsatellite instability

* Pembrolizumab in tumors with Mismatch-repair deficiency : sensitive regardless

of origin

504

504

% Change from Baseline SLD
o

-100

= Ampulla of Vater

= Cholangiocarcinoma

™ Colorectal

= Endometrial cancer
Gastroesophageal

= Neuroendocrine

= Osteosarcoma

™ Pancreas

= Prostate

= Small Intestine

= d

= Unknown Primary

C

ONSEI

NIVERSITY

% Change from Baseline SLD

= Best response
= 20-week response rate

= Pembrolizumab was approved

to patients with MSI-H or MMR-d
solid tumors.

-RR was 36% in CRCs and 46% in other
14 tumor types.

Science 357, 409-413 (2017)
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Testing for MSI and MMR deficiency

* MSI-H phenotype : IHC, PCR, NGS

* Concordance rate over 92%
+ DNA testing (sensitivity 77-89%)

* 5 microsatellite markers are necessary (2 mononucleotides, BAT25,BAT26, 3 dinucleotide repeats,
D25123, D55346, D175D250)

¢ MSI-H: if 30% or more of the repeats are unstable
* MSI-L: if fewer than 30% of repeats are unstable
¢+ MSS-S: no repeats are unstable
* [HC (sensitivity:77-83%)
* loss of one or more of the mismatch repair proteins (MLH1,MSH2,MSH6, PMS2)
* MSI-H or MMR-d: Loss of MMR protein
* MSI-L or MSS: intact MMR protein
¢ mj/c: loss of MLH1 and PMS2 + normal staining of MSH2 and MSH

UNIVERSITY

ga/zmmoz-’

MSI-H or MMRd, %2 2.2{5l{ 0f SILf?

v KIZZOH QOO A= pcRZAAZF 20{E|D 2 PR, IHCAAF 25 7Hs

o 0| HO M= PCRAAL SOIE|X| IO B2, 1HC HALE e
* Loss of expression of one of MLH1, MSH2, MSH6, PMS2 (negative staining)

UNIVERSITY
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chemotherapy

* TILs as a Prognostic & Predictive Factor in TNBC
* Higher tils strong favorable prognostic marker early stage TNBC treated adjuvant

* Higher TIL s predictive marker for neoadjuvant pCR and survival advantage in TNBC

) YONSEI

UNIVERSITY

100 = TiLs high 100
— TiLs intermediate
TiLs low
80 80
£ 601 3 607
2 2
§ 40 § 40
& log-rank p=0-022; n=632 © log-rank p=0.071; n=632
B TiLs Eventsn/N HR  95%Cl Tis Eventsn/N HR  95%C
20 20
Low 55174 100 (Ref) Low 3774 100 (Ref)
Intermediate 64/252 080 056-115 Intermediate 39/252 071 045112
High 440206 057 039085 High 30206 0S8 036-094
T T T T T T T T T
0 2% 50 s 00 1§ 0 % 50 7’5 100
Numberat risk
(number censored)
low 174(22) 116(79) 48(108) 14(112) 7(116) 3(119) 174(24) 125(88) 52(120) 18(128) 9(133) 4(137)
Intermediate  252(29) 177(135) 57(170) 21(180) 8(185) 3(187) 252(31) 200(152) 64(192) 21(203) 10(209) 4(12)
High  206(12) 166(97) 72(139) 26(149) 15(157) 7(162) 206(12) 181(105) 77(150) 28(161) 16(170) 7(176)

3) Biomarker : TIL (tumor infiltrating lymphocytes)

L
60 0 Low (0-10%)
B intermediate (11-59%)
0 High (60%)
50 — |
0
E 2
K
o
2
10
T T
Alpatients LuminakHER2-negative ~ HER2-positive TNBC
Breast cancer subtype
B
N OR(35%C1) pualue
TNBC 3331906 . 116011012) 00001
HER2-positive 519/1379 — 113(108-118)  <0-0001
Luminab-HER2-negative  142/1366 ——  13(B44) <0000
Alltumours 10143771 -+ 121(117-124) <0001
C
TNBC 3181877 —— 17(11-424) 00001
HER2-positive 4981328 — LR2(106117) <0001
Luminal-HER2-negative 137/1308 —— 127(118137) <0001
Alltumours 953/3531 == 116(112-120) 00001
090 100 140
«— —
Decreased pCR___Increased pCR
The Lancet 2018;19:40-50.
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TNBC?

¢ TILdensity in TNBC carries both predictive and prognostic value.!
¢ PD-L1 expression correlates with TIL level.2

¢ InTNBC, PD-L1 expression in both tumor and immune cells are biologically
relevant and may be key factors in clinical decision-making for immune-che
ckpoint inhibitor therapy.?

¢ Both tumor and immune cell PD-L1 expression correlate With longer OS in

HR, hazard ratio; 0S, overall survival; PD-L1, p

d death ligand 1; TIL, ti
1. Dieci MV, et al. Semin Cancer Biol. 2018;52:16-25. 2. Loi S. Ann Oncol. 2017;28(suppl 5):v605-v649. 3. Beckers RK, et al. Histopathology. 2016;69:1-10.

infiltrating lymphocyte; TNBC, triple-negative breast cancer.

UNIVERSITY

) YONSEI

Il survival

Overa

Overall survival

o o o
2 o o

o

.24

o

PD-L1 Expression: Correlation with TILs and Survival in TNBC

PD-L1 positive
n=149 PD-L1 expression in
21% stromal immune
PD-L1 negative  cells
n=12

P=0.0042

| HR,0.350[95% CI, 0.135-0.687]

U~~~
L S

1 P=0.0329
| HR, 0507 [95% CI, 0.271-0.946]

T T T T T T T T T T
0 25 50 75 100125150175 200 225
Time (months)

PD-L1 positive
5 n=125

3 Cytoplasmic PD-L1
PD-L1negative  expression in 21%
=36 tumor cells

T T T T T T T T T T
0 25 50 75 100125150 175 200 225
Time (months)

A682} =g 2l Tete] shaths]
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TiLs Correlate with PD-L1 Expression Level and Possess Predictive
Value for Response to Pembrolizumab in TNBC (KEYNOTE-086)
r CohortA

21 prior systemic treatment for

mTNBC with documented PD
) PD.L1 pOS|t|v|ty was + PD-L1 positive or negative
defined as CPS >1 CohortB Pembrolizumab

No prior systemic treatment for ~ [ 200 mg IV Q3W
mTN

N=170 Protocol-specified
* PD-L1 positive for 2 years or until PD, B

All Patients intolerable toxicity, follow-up
« Centrally confirmed TNBC?* PRt wnhd‘;awal, il
investigator decision
+ ECOG PS 0-1
* LDH <2.5x ULN
+ Tumor biopsy sample
« No radiographic evidence of
CNS metastases

+ Primary end points: ORR and safety
+ Secondary end points: DOR, DCR,’ PFS, 0S

PD-L1 CPS vs sTIL Level

ORR as a Continuous Functionof """

Significant Correlation sTIL Levels
Between sTIL levels and

Cohorte ... CohortA
PD-L1 CPS ol
+Cohort A: %
rho = 0.408; P < 0.00012
+Cohort B:
rho = 0.485; P =0.0003*
+ Combined cohorts:
rho = 0.496; P < 0.0001°

‘
|
|
<
‘
|
{
|
010 20 30 40 50 60 70 80 90100 b

) 10 20 %0 40 50 60 70 80 @100 01020 0 &
PD-L1 CPS

%

TIL Level,

Predicted ORR. %

2 %0 40 50 60 70 8 %010
AT Level, % ML Level, %

Regression lines® AB Univariate 0dds rato 1.036(95% 1, 1.009-1,089) 1010 (95% C1,0.873:1.07)

—CohortA oo IN P 001 028

— Cohort B 4 & Non-LN

— Combined cohorts

* KEYNOTE-086 is not an approved indication of pembrolizumab.
* Pembrolizumab is NOT approved in 2L+ and as monotherapy in Korea

) YONSEI

UNIVERSITY
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4) Biomarker : TMB (tumor mutational burden)

Tumor cells with high TMB may have
high neoantigen load...

Mutated DNA
L

il
309
Tumor proteins

« .Wwhich can lead o oo

foincreased T-cell reactiviy...

:
:

Negantigen
CR

..and enhance the antitumor
Co8 Teell 4 immune response
-«

“““”IIIIIIIIIII|

TMB association with the antitumor response. Genomic profiling with Caris Molecular Intelligence can help you make more
Abbreviations: CD8, cluster of differentiation 8; MHC, major histocompatibility informed therapy decisions when considering immune checkpoint inhibitors
complex; NK; natural killer; TCR, T-cell receptor

SAMUEL J. KLEMPNER et al. Tumor Mutational Burden as a Predictive Biomarker for Response to Immune Checkpoint Inhibitors: A Review of Current Evidence The Oncologist 2020;25:e147-e159
2. Stenzinger, A, Allen, JD, Maas, J, et al. Tumor mutational burden standardization initiatives: dati

for consistent tumor mutational burden assessment in clinical samples to guide immunotherapy treatment decisions.
Genes Chromosomes Cancer. 2019; 58: 578 588. https://doi.org/10.1002/gcc.22733

) YONSEI

UNIVERSITY
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Tumor Mutational Burden and Response Rate to PD-1 Inhibition

+ Correlation between Tumor Mutational Burden and Objective Response Rate with Anti-PD-1 or Anti-PD-L1 Therapy

in 27 Tumor Types.
o
504 Cutaneous
squamous-cell
o
404 Merkelcell Noncolorectal
Melanoma (MMRd)
°
g
a Colorectal
3 (MMRd)
A A
@
g
2 Anal
H Reface| ° Objective Response Rate
& U (no. of patients evaluated)
2 Cenvical 050
T o204 °
g Hepatocellular @ Urteli 0100
4] [} 0 @ NSCLC (squamous)
NSCLC (nonsquamous) 0500
Mesothelioma @ Head and neck 01000
[ ©Endometrial
10/ Sarcoma S s @ Esophagogastric © Smallcell lung Tumor Mutational Burden
9 :é}hob\aswma (no. of tumors analyzed)
rostate
Uveal Advenoior\ical @ et i
° @1000
Pancreatic ~ Germ-cell 010000
o4 o 0 o Colorectal (MMRp)
T T T T T
1 10 20 30 40 50
Median No. of Coding Somatic Mutations per MB

Mark Yarchoan et al. Tumor Mutational Burden and Response Rate to PD-1 Inhibition N Engl J Med 2017; 377:2500-2501

) YONSEI

UNIVERSITY
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KEYNOTE-119(2/3L mTNBC): Association Between TMB and

Clinical Outcomes by Treatment

TMB 210 mut/Mb
(n=26)

(n=227)

Pembro
(n=118)

Outcome
CT

(n=12)

Pembro
(n=14)

ORR,%(35%Cl) 143 83 127 128
(80-399)  (04354) (79199)  (7.8204) <
PFS, HR (95% C) 114 124 @
(0.42:3.07) (0.92-1.67) o
05, HR (95% CI) 058 081 "
(021-157) (061-1.07)

+ Trends toward improvement in ORR and OS in those with TMB 210 mut/Mb

+ Minority (10.2%) had TMB >10 mutiMb

TMB <10 mut/Mb

(9
(n=109)

e TR ESID T

KEYNOTE-119 Study Design (crozsssssr)

>
100+ 210 mut/Mb

= Pembrolizumab
— Chemotherapy
751

Days

Winer. Lancet Oncol. 2021;22:499.

) YONSEI

UNIVERSITY
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g = 2021.11 A T

KFDA o] 7FAFE

* Indication Approval Summary for Pembrolizumab in the KOREA

Hll - 1L TNBC CPS 2 10 Combo
2L HNSCC TPS 2 50% Mono (KEYNOTE 555} )

+ 1LNSCLC Mono TPS 2 50% * 1L NSCLC Combo for Squamous

*1L NSCLC Combo for Non-Squamous * Adjuvant Melanoma mono
* 1L RCC combo

= 2L+ EM Combo
* 1L HNSCC Mono CPS21/ Combo
* 2L+ MSI-H cancer Mono

*1L Melanoma Mono
*2L+ NSCLC Mono TPS 2 50%

* NMIBC Mono
*2L Melanoma Mono

i [full prescribing i ion].; Jul 2021 . )
1 Cortes et al. Pembrolizumab plus chemotherapy versus placebo plus chemotherapy for previously untreated localy recurrent  HNSCC = Head and Neck Squamous Cell Cancer, NSCLC = Non-Small Cell Lung Cancer, cHL = Classical Hodgkin Lymphoma,
inoperable or metastatic triple-negative breast cancer (KEYNOTE-355): a randomised, placebo-controlled, double-blind, phase 3 UC = Urothelial Carcinoma, MSI-H = Microsatellte Instability-High Cancer, EM = Endometrial Carcinoma,
clinical trial . Lancet 2020; 396: 1817-28 NMIBC = Non-muscle invasive bladder cancer, colorectal cancer = , TNBC = Triple-negative breast cancer

UNIVERSITY

Seteromca 202111 A 7Y

Pembrolizumab

+ 8 200mg every 3weeks

+ Melanoma 1L, NSCLC 2L, NK-T cell lymphoma, Nasopharynx cancer, Merkel cell carcinomaOll 4l 2mg/kg every 3weeks

o HIAMZEHY 24t o[ 4 RHHN HEZO HES W] YoM PD-L1EQI0] HA (22C3EE SP263 antibody AHS)

« ABESU0AE PDLT YA EE CPS >1 (SP263, 22C3) 0| A0l 817} E[0{910] BH0l0| HQ (5]7hxTtRM)

- HO[M AZSHQUA0 M PD-L1 24 (CPS >10)IM 17 ZI01910] &tolo] @ (8]7kxaak)

o PD-L1 Y T TR, B 2Kt0|4 QYA 371 £l0] o] ol R ()7tXatat)

+ PD-L1QY A% 2%t 0|4 20| 8)7tx1t Y

+ Solid tumor (RtZLHTQY, §I%, AT, AT S KT KM MMR-d or MSI-H, 2%} 0|42 (5]71X1tQ

)

o 199 %0 ME pD-LT E9l0| Zo g2

YONSEI

UNIVERSITY
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(g Y Cancer type Cancer Status Study Biomarker PD-L1 (2|FDA approvalMFDS Appr|
eeramc s 23 orsp263) I oval
0 X

Metastatic, after platinum CTx ~ KNO12  ERX 20168

HNSCC Metastatic, 1 line KN048 PD-L1CPS 21% 20196 X X
Monotherapy or combination wit
h FP

Classical Hodgkin LympholEiclsil Xl KNO087 2a X 20173 0 X
ma

Urothelial carcinoma Metastatic, after progression of pl KN052 2a X 20175. 0 X
atinum CTx or progression within

12months of neoad; or adj tx wit

h platinum based CTx(2" line)

Urothelial carcinoma Metastatic, 15t line PD-L1 CPS 210% 20175 0 X

R T R G Inoperable, metastatic, >2n line MSI-H or MMRA(PD 2017.5 X XAPHAIE, >2nd
-H or dAMMR 11 Hagl®) line, (RCESE
234 ling)

[(FETTIATIRE TN Recurrent, locally advanced or me KNOS9 ~ PD-L1 CPS 21% 20179 X XAPIAE, 23rd
tastatic, 22" line line)

X(Refractory to F
P, EBV ISH+,>2
line)

Recurrent or metastatic, 2% line KN158  PD-L1CPS21% 20186 X XAHNE)
Primary mediastinal Large Eiclael YAl KN1I70  EEX 20186. X XAFHYE)
B-Cell lymphoma

Hepatocellular carcinoma [N{O&IEICAT) KN224 gax 201811 X X

(ETEREIEI T Recurrent locally advanced or me CITNO9/KNO B8 X 01812 X XA L)
tastatic, 1+ line 17

RCC (+axitinib) Metastatic, 1¢t line KN426 Hax 20194. X X

SR R Tl Progressed after platinum based KN028 ~ HR X 20196 XA H 23 |
and 22nd line ine)

Seteromca 202111 A 7Y

Nivolumab

+ 8% 3mg/kg every 2weeks

o HIANZEQ 2%t O] 420N HEHF0] BB W] YA PD-L180I0| EQ (28-8 pharmDx assay,
TC21% )

o HOIY HEY FASF HHMZY, 2K10[ 40N ZEHE ©7| 8] PD-11 &2 22 (28-8 pharmDx assay,
TC >1%)

* MMR-d or MSI-H HZHY, 3X10| Y (51712 12%)
+ 199 YojA= PD-L1 EOI0] 22 83
+ Gemcitabine 7|4t Q0| AMojst Ho|A SO 2X10|4 Q8 (617} X312 )

UNIVERSITY
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w S e m
Melanoma Unresectable or CM067 Not needed 2014.12
metastatic, > 1% line
Melanoma Unresectable or CMO069 Not needed 2015.11 Yes No
(+ipilimumab) metastatic, 2 1%t line
Melanoma adjuvant CM238 Not needed 2017.12 Yes No (AFEIAIE)
NSCLC (sqcc) Metastatic, after platinum ~ CM017 PD-L1 27 SIS 2015.3 Yes Yes (Stage IIB-1V,
based CTx, > 2" line PDL1210%)
No (<10%)
NSCLC (non-sqcc) Metastatic, after platinum ~ CM057 PD-L1 A B3 2015.10 Yes (after TKI) Yes (Stage I1IB-1V,
based CTx, 2 2"line PD-L1 210%)
No (<10%)
RCC Metastatic, > 2" line CM025 Not needed 2015.11 Yes No
RCC(+ipilimumab) Metastatic, >1%line, CM214 Not needed 2018.4 Yes No
clear cell carcinoma,
IMDC risk (int or high risk)
HNSCC Metastatic, after platinum ~ CM141 Not needed 2016.11 Yes No
based CTx, 2 2" line
Urothelial Metastatic, after cM275 Not needed 20172 Yes No (SAIH[Z0)
carcinoma progression of platinum
CTx or progression within
12months of neoad; or
adj Tx with platinum
based CTx
Biliary tract cancer ~ Metastatic, after Not needed Yes No (AHH A1)
progression of
gemcitabine based CTx,
> 2" line

YONSEI

/ UNIVERSITY
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w - e e m
Colorectal cancer Metastatic, after 5-FU, cM142 MSI-H or dMMR 2017.8 No (AP 418, MMR-
oxaliplatin, irinotecan (Po-L1E R Y dor MSI-H, 2 3 line)
MSI-H or dAMMR
Colorectal cancer Metastatic, after 5-FU, CM142 MSI-H or dMMR 2018.6 No No
(+ipilimumab) oxaliplatin, irinotecan (PD-L1 22 8i8)
MSI-H or dAMMR
HCC CP-score 70/}, 2 24line  CM040 egls 2017.9 No No (AR A1)
After sorafenib
HCC (+ipilimumab) ~ CP-class A, and 2 2 line No (AH A1)
Small cell lung cancer ~Progressed after platinum ~ CM032 ogls 2018.8 No No (ALEIAIH)
based and > 3 line
AGCor GEJ cancer 23" line No (ZAIH[201)
Anal cancer (Sqec) 22 line No (AP A1)
Ovarian cancer platinum resistance and > No (AHE A1)
39ine
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Atezolizumab

+ &81200mg every 3weeks

o HIAMZT S 2% 0| ¥R M EHSO H&S 27| i PD-L1 #210] R (SP142 antibody)
« HOlY HE24M U 14 QO R §|7kAFY (SP142 IC 21%, 317t THR YY)

SP142 al roval
0 X

\HeTaNETTIFTIITN metastatic, 1¢ line, no EG  Impower150 zax 2018.12

FR or ALK MT

platin)

NSCLC metastatic, 22 line 0AK Zax 2016.10 0 O(Stage 11IB
t,PD-L1 2T
C2/3 or IC2
)

U[OEIEIRE IRETENN Locally advanced or meta IMvigor210 PD-L125% 20174 0 X

oma static, ineligible for cispla

- tin CTx (1¢ line)

[ETTTHIREETENN Metastatic, after progress  IMvigor211 PD-L1 BAHGIS 20165 0 O(PD-L125
oma ion of platinum CTx or pr %)
ogression within 12mont
hs of neoadj or adj tx wit

h platinum based CTx(>2"

9line)
Hal(EEIGTHG NN Extensive-stage, 1t line  IMpower133 Zax 20193 X X
rboplatin)
LIEEHEENTHENE Y Metastatic, inoperable TN Impassion130  PD-L121% 20193 X X
paclitaxel) BC

YONSEI

UNIVERSITY

2021.11 Y
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Durvalumab

« 8210mg/kg every 2weeks
+ PD-L1 ZRA| SP263 antibodyZ ZAt

Cancer type Cancer Status Study Biomarker (SP2 | FDA Appr | MFDS App
63) oval roval
X 0 X

NSCLC Unresectable stage Ill PACIFIC g, 20182

, after chemoradiatio

n
UGOEEINETEG N Locally advanced or DANUBE  PD-L1 + 20175 X X
a Metastatic, after pro

gression of platinum
CTx or progression w
ithin 12months of ne
oadj or adj tx with pl
atinum based CTx(22
" line)

YONSEI

UNIVERSITY
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Contents

. Basic concept of Immunotherapy
|l Biomarker of Inmunotherapy

lIl. Landmark trials with Inmunotherapy in TNBC

) YONSEI

UNIVERSITY
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Limitation of immunotherapy

+ Classically considered as a less immunogenic tumor
* Low proportion of inflamed tumors
+ Low mutational burden

n=22 20 652 134 26 23 81 227 9 57 121 13 63 214 11 394 219 20 49 181 231 76 &4 a3 179 121

=
8

s

=3

o

Yoy
e o
.. S8

"oy

\

Somatic mutation frequency (/Mb)

o
o

P f B3I BB BEPE BB ERITEETUBEE §EEE\I glif
s 2855 2 5 885 8 ¢ 5§ ¢ >~ 8 85 5 & 3 22 E g8
2 & FES8 5 8 2850 a & 32 33;5:z§3‘ég s 88 s 35
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Immunogenicity of TNBC than others

Tumor-Infiltrating Lymphocytes' PD-L1 Expression? Nonsynonymous Mutations®
100+ B Str-ly 100+ 8 S‘EJ 160+
. o o » P<.001**
HinTu-ly _g_ - S 140+
- o 0 - w
o [ PO 5 ] ’
o o oo oo o o o} L .
gO01 s o TT s 0] g
= E 0 ° - N
= 40 : g 40 5 60+ i
207 207 1 g 0 +
g 20-
P<001 >
O-I — T 1 T 1 04, T T 1 2 04 T T  p—|
Overall ER+/HER2- HER2+ ER-/HER2- Non-TNBC TNBC Luminal A Luminal B HER2E  Basal-like
Subtype Subtype
ER, estrogen receptor; HER2, human epidermal growth factor receptor 2; TILs, t infiltrating lymphocytes; TNBC, triple-negative breast cancer.

Loi.JCO. 2013;31:860.
Mittendorf. Cancer Immunol Res. 2014;2:361.
Luen. Breast. 2016;29:241.

UNIVERSITY
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Checkpoint Inhibition in Advanced TNBC: Modest Response Rates With Monotherapy

ORR ORR Atezolizumab Pembrolizumab
Agent N % (PDO-LJ *), w4 (=105 (n=254)23
J 2 HR
Pembrolizumab 214 Eer
+ Single agent (KN-012)!
+ Single agent (KN-086-A)2 12770 15835 15?75 g1
* Single agent (KN-086-B)® . : =
84 214 214 &
© 104
Atezolizumab*
* Single agent 115 100 130 0
Avelumab® 1L 2L+ 1L 2+
* Single agent (JAVELIN) 58 52 222 KN-086, K-086,

CohortB  CohortA

*Studies used different antibodies and cutoffs for PD-L1 positivity.

1. Nanda.JCO. 2016;34:2460. 2. Adams. Ann Oncol. 2019;30:397. 3. Adams. Ann Onc. 2019;30:405. 4. Emens. JAMA Onc. 2018;5:74. 5. Dirix. Breast Cancer Res Treat. 2017;167:671.
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get/uwcﬂ——

1t & 2" |ine atezolizumab

Atezolizumab and Pembrolizumab Monotherapy: Durable Responses

KN086-cohort (1% line pembrolizumab)

Atezolizumab! Pembrolizumab?
RECIST v1.1 Criteria —CR/PR
Subgroup moS, Mo (95%Cl) E =
LyrOSrate: . —CRIPR  NE [39.6NE) 100 - '5)[[))
100 100%  2-yrOSrate: —sD 159 (105-23.6) 201
—PD 7.3(6.6-10.8)
80 lrvr;)li/:ate: 3-yr OS rate: ;\? 601
58% -
g o 8 101
-yr
8 401 e 305 208 i 305 i
rate:25% 1 eonE 20
20 3-yr OS rate:
10% 01 T T T T
. o o I o ot o e e e Patients 0 6 12 0 2
i 0 3 6 91215182124273033363942454851545760 N Mo
Patients at Mo at Risk, n

ik,

'::I;/p; 11111111111010 8 6 3 2 2 2 1 CR/PR 18 18 15 9 0
01515151210 9 4 4 3 1 1 SD 13 12 8 4 0
PD 7362493221128 6 4 3 3 32221 PD 53 38 20 7 0

N=99 N=84
mOS: 8.9 mo mOS: 18.0 mo

1. Emens. JAMA Onc. 2018;5:74. 2. Adams. Ann Onc. 2019;30:405.
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Checkpoint Blockade: Enriching for Monotherapy Responders

Line of Therapy TiLs! Line, TiLs, PD-L1+*
b brolizumak 70 A ;
0115 22523 04 am PR Frontline
304 60
2 B w] WO
U4 @ _ 50
Roog o | 304
204 030+ £ 401
g 3 g 3
& %204 o
%104 o ; 13 20 1
10- 0 87
0 0 0
i Aus 1 2w+ <10%  >10% 0% >10%  STiLlevel  217.5% <17.5%
KN-0S5,  K-086, (n=56)(n=54)  (n=56) (n=54) n 3 3
Cohort B Cohort A Responders 9 2
RECISTv1.1 irRC Ongoing 5 2
responses
* Frontline therapy * PD-L1+
* Highlevelof TIL = TMB

1. Emens. JAMA Onc. 2018;5:74. 2. Adams. Ann Onc. 2019;30:397. 3. Adams. Ann Onc. 2019;30:405. 4. Loi. ESMO 2017. Abstr LBA13.
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UNIVERSITY
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Overview of Key Immunotherapy Trials in TNBC

Definition
Setting Study Name  Study Treatment Outcome: ITT ofPD.| 14 % PD-L1+ Outcome PD-L1+
. - Pembro/ pCR 64.8% with Pembrolizumab:
KN-5222 * Paclitaxel + carboplatin; AC/EC, or ) CPS 21 o 68.9% vs 54.9%
Pembrolizumab/placebo (24 weeks) FERERE fenbizinebls 8
(29 weeks)  51.2% Control: 81.6%
Neoadjuvant
' ) PCR 43.5% with ——

NeoTRIP: Nab-paclitaxel + carboplatin, or ACIECIFEC i o ab vs IC 1+, 24, 340 Atezolizumab57% 5y 000\ 4g 0

PDL13* Atezolizumab/placebo (24 weeks) (12 weeks)  40.8% Control: 54%

IMpassion1304  Nab-paclitaxel +/- atezolizumab PFS: HR 0.80 1% cutofp  Atezolizumab: 50.8% PFS:HR 063

P=0.0021 Control: 59.7% P<0.001 (PD-L1IC+)
1L metastatic
Pembro/control
KN-3555 Pembrolizumab vs nab-paclitaxel/paclitaxel/ PFS: HR 0.82 CPS21or CPS21: 75.1%/75.1% PFS:HR0.65
carboplatin + gemcitabine (0.69-0.97) CPS 10 CPS 210: 38.9%/36.7% P=0.0012 (CPS 210)
o . Pembro/control R 078
23 KN1g | Pembrolizumab vs capecitabineferibulinge No S'Q”T.cagts'm‘.’{h CPS2Tor | CPS21:851%652% | oo oo oo o
metastatic meitabine/vinorelbine ovementinOS with | o100 | cpsato: s0gmate | o0 (Oo210
pembrolizumab %

+22C3 pharmDx IHC assay. Ventana SP142 IHC assay. “Not yet approved NOTE: Direct comparisons cannot be made due to differences in study population and design

AC = doxorubicin plus cyclophosphamide; EC = epirubicin plus cyclophosphamide; FEC = epirubicin, 5-FU, and cyclophosphamide.
1. Hamilton K. ASCO 2020. Breast Cancer Highlights Discussion. 2. Schmid P et al. ESMO 2019. LBAS. 3. Gianni | et al. SABCS 2019. Poster G83-04. 4. Schmid P et al. Lancet Oncol. 2020;21:44-59.
5. Cortes J et al. J Clin Oncol. 2020;38: Abstract 1000. 6. Cortes J et al. Ann Oncol. 2019;30(5):v851-v934

YONSEI

UNIVERSITY
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Summary

* Immunotherapy : Low ORR, but durable response in some patients
¢ Predictive biomarker : PD-L1, TMB, TIL, MSI-H..

+ Different PD-L1 scoring methods and assays result in the identification of different populations; this is
due to:

* Inclusion of different types of cells in the scoring method (IC only vs CPS)
+ Different approaches to PD-L1 scoring (PD-L1- staining coverage area [IC] vs cell counting [CPS])
* Variability in staining between assays

* (Classically considered as a less immunogenic tumor
* Study for enriching biomarker for immunotherapy : line of therapy, PD-L1, TIL, TMB

1 Agilent Technologies, Inc. PD-L1 IHC 22C3 pharmDx Interpretation Manual—Triple-Negative Breast Cancer (TNBC). Agilent Technologies, Inc.; November 2020. 2. Roche. Ventana. PD-L1 (SP142) Assay Interpretation Guide for Triple-Negative Breast
Carcinoma (TNBC). Last revised June 28, 2019. Accessed September 25, 2020. https://di: ics.roche.com/c / I { /pi ts/v/ pd-11-sp142: y/VENTANA-PD-L1-SP142-Assay- TNBC-IG.pdf. 3. Lee SE et al. / Breast
Cancer. 2020;23(3):303-313

YONSEI

UNIVERSITY
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Scientific Session 1
Clinical Issues for Inmunotherapy of Pancreato-biliary cancer

Current Status of Immunotherapy

(0]
O
ol

EHFAE 2317

Unmet needs in pancreatic cancer

* Increase in its incidence

M 100 Y ZLAME: 2018 E‘f‘t"f':ted p_an;‘reauc ::g(r)lcer
uxt ofxt I Inciaence In the nex y
o N - 12000
woc | - 10000
8000
= 6000
aﬁ'ﬁ(zs.s)_{'hs.s) 4000
FP15.7) - #P(14.0)
2000
S99 lEEE 150 - X2R136)
’d’é’(14.9)-‘a‘af¥7lﬂ‘as(13.0) 0
2005 2015 2025 2035
wR143) -xraxipamu)
100 80 60 40 20 0 20 40 60 80 100 GLOBOCAN 2012 (WHO IARC)
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Scientific Session 1 Clinical Issues for Immunotherapy of Pancreato—biliary cancer

Unmet needs in pancreatic cancer (PC) and biliary tract cancer (BTC)

Estimated new cancer cases and deaths by sex during 2019 in Korea

CANCER DEATHS

NEW CASES

Lung

Stomach

Gallbladder
Gallbladder and and
otherfunspecified

oy oth
parts of the biliary
rac

aaaaaaa

rostate reast

Stomach Col

’;mJung SW. Cancer Res Treat 2019

Estimated pancreatic cancer incidence in Comparison of sex-, and age-standardized
the next 20y rates (ASR) for IHCCs by region in South
12000 Korea from 2006 to 2015

10000

8000
6000
4000

2000

Gyeongnam

0 )

2005 2015 2025 2035

@ 0verall (8.8)
GLOBOCAN 2012 (WHO IARC) Kim BW. Gut Liver 2019

Treatment options in pancreatic cancer

First line FOLFIRINOX Gem + Nab-P
Second line Q Q
Nal-IRI + 5-FU
- (prefered)
Gem + erlotinib FOLFIRINOX
(approved) (approved)
PS 0/1 Gem + Nab-P c . .
ap + Oxaliplatin
(approve_d ) . (approved)
Gem + Capecitabine OFF vs FOLFOX?
(not approved) (approved)
Gemcitabine S-1
PS 2 or less (approved) (appro_vt.-'.'d)
BSC Fluoropyrimidine alone
BSC
dMMR or MSI-H* Pembrolizumab (approved)

*dMMR, deficiency in mismatch repair; MSI-H, high microsatellite instability

ASCO Clinical Practice Guideline Update. 2018
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QAN (ZRIQUMIE A317|LHTP): Current Status of Immunotherapy

Phylo-transcriptomic tree of PC

Classifications

Origin

(=3

(_ Normal stroma : )

X;\u.mn-a stroma )
( Classical )

( Exocrine-like )

P
(Progeniter) ') ((ADEX.
L —
( Desmoplastic ) = i ; % \ y .
e Activated ) \ICT-T:::!/; “_—‘ Classreat \(-;:3:-':.1'."/
(_Basal-like ) 5 %‘
. Immunogenic Pure Classical Exocrine-like?

Harmonized Progenitor Progenitor

nomenclature

Classical-Progenitor ADEX

Epthelial subtypes Classical-Pancreatic

Stromal subtypes Normal stroma Activated stroma

Collison EA. Nat Rev Gastroenterol Hepatol 2019

Pancreatic Cancer
: A Nonimmunogenic Tumor?

 Striking paucity of activated cytotoxic (effector) CD8+ T-c
ells and NK cells in GEMMs .

Clark CE, et al. Cancer Res. 2007

2, %, <o,)
097 1 2. %, < s ¢ ‘90 2
< %, %, %, o % % %, %, % o % % %
S, s, o, R, A 8, O 4 Y 9 %, B, %, 09 0, 0%,
Q % % % 3 Oy < 0, 7. S,
2, R %, 2 R R e”o, 8 ‘o, P Zoy o, 0, %, /@s, < % %, oo,/) Q 0,@0 ,o,}e ’/29// S %y, o%) %,
Dy Uy O My 0 oy, U U R Ry, s G, Dy e 0 R S, %y Ros Ra, T Yy O 9 %, Ty R
000 ? K K ™ < T N y o e T T Y % % % % G T T V7Y R % B

Somatic mutation prevalence
(number mutations per megabase)
5 3
S
—~
b
+
T
i
<
~
~
™~
|_
..\|\_ .
Y
-
.\|~\
__\+\h

; : J...A I'
AFAFLTTT] ! [}
0.1} - 3
0.01 ’
0.001 -

» Total mutational load in pancreatic cancer relatively modest
vs other solid tumors. Alexandrov LB. Nature. 2013
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Scientific Session 1 Clinical Issues for Immunotherapy of Pancreato—biliary cancer

PC and its microenvironment.

PDAC cells Stromal cells Lymphocytes

Vessels

Myeloid cells af

Brouwer T P. Cell Oncol (Dordr). 2021

40

Immune resistance and overcoming mechanism

TAM. CCR2i

F1 Ri

of cD47

.
'

'

' . -

' . . A
' .

CSF-1R

TVISTA

N
0

HC .
Ghiemo T cell LMHCH 7~ Q b
RT ) Ee g .'. . "

PD-1% PD-L: . . o)

a-PD1/PDL1

ATCT

CTLA-4 } (

CD80/861%8

>
0

a-CD40 X
FIt3L

immunosuppressive

MDSC APC,antigen-
presentingcell;ATCT,adoptiveTcell
therapy; CAF, cancer-associated
fibroblast; cDC1, conventional type 1
dendritic cell; FAKI, focal adhesion
kinase inhibitor; HA, hyaluronic acid;
HCQ, hydroxychloroquine; FAP,
fibroblast activation protein; MDSC,
myeloid-derived suppressor cell;
mKRAS, mutant KRAS; RT, radiation
therapy; SHH, Sonic Hedgehog; TAM,
tumor-associated macrophage; Vax,
cancer vaccine; VitD, vitamin D.

VﬂD
FAP-CART

)\ CXCR2

vercoming mechanism
(1) confer antigen specificity
(2) enhance innate and
adaptive immune cell
effector function
(3) neutralize]

elements within the

tumormicroenvironment

Bear AS. Cancer Cell 2020
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QAN (ZRIQUMIE A317|LHTP): Current Status of Immunotherapy

Immune Checkpoint inhibitors

Outcomes: Median Overall

Intervention Strategy Clinical phase/ldentifier survival (Months) Year
. s No improvement in survival
Ipilimumab CTLA-4 inhibitor Phase II, NCT00112580 rate, ORR: 0% 2010
Ipilimumab, Gemcitabine CTLA-4 inhibitor Phase Ib, NCT01473940 6.9 (95% Cl, 2.63-9.57) 2020
L Last
Ipilimumab, Nivolumab CTLA-4 inhibitor, 5y 111 NCT01928394  ongoing update :
PD-1 inhibitor
Nov 2021
Tremelimumab CTLA-4 inhibitor Phase Il, NCT02527434 4 (95% Cl2.83-5.42) 2015
3.1 (95% Cl, 2.2-6.1),
. CTLA-4 inhibitor, combination therapy
Tremelimumab, Durvalumab PD-1 inhibitor Phase Il, NCT02558894 3.6 (95% Cl, 2.7-6.1), 2019
Durvalumab alone

Tremelimumab, Gemcitabine  CTLA-4 inhibitor, Phase |, NCT00556023 7.4 (95% Cl, 5.8-9.4) 2014
peEl 2] . PD-1 inhibitor Phase Ib/ll, NCT02331251  15.0 (95% Cl, 6.8-22.6) 2018
Gemcitabine, Nab-paclitaxel
Pembrolizumab; . PD-1 inhibitor Phase |, NCT02309177 9.9 (95% ClI, 6.74-12.16) 2020
Gemcitabine, Nab-paclitaxel
fﬂirt’i’farg'ﬁi‘(‘;;‘ab PD-L1 inhibitor,

A . CXCR4/ Phase II, (NCT02826486) 5.9 (95% Cl, 4.4-9.6) 2021
Nanoliposomal Irinotecan, 5- CXCL12 a

FU, FA

Modified from “Schizas D. Cancer Treat Rev. 2020.”

Vaccine therapy

Intervention

Strategy

Cancer stage

Clinical phase, Identifier

Outcomes: Median Overall survival (Months)

GVAX, Chemoradiation
GVAX, 5-FU, Chemoradiation

GVAX, Cy, CRS-207

GVAX, Cy, CRS-207

KIF20A-66
SVN-2B, IFA, IFNa
KIF20A, VEGFR1, VEGFR2, Gemcitabine

Algenpantucel-L
A

FU
Algenpantucel-L, Gemcitabine, 5-FU
Algenpantucel-L
Folfrinox, Gemcitabine, Nab-paclitaxel,
Capecitabine, 5-FU
MUC1, HLA-A2, ICAM-1, LFA-3, GM-CSF

MUC1 pulsed DC-CIK
w/ Poly-ICLC plus peptide- pulsed DC-CIK

DC-CIK, Chemotherapy S-1

K-Ras vaccine, GM-CSF

Ras-peptide, GM-CSF
GI-4000, Gemcitabine

GV1001, GM-CSF

GV1001, Gemcitabine, Capecitabine

L, Folfrinox, Gemcitabine, 5-

Whole-cell vaccine, Cytotoxic drugs
Whole-cell vaccine, Cytotoxic drugs

Whole-cell vaccine, Cytotoxic drugs, Listeria
vaccine
Whole-cell vaccine, Cytotoxic drugs, Listeria
vaccine

Peptide vaccine

Peptide vaccine, Inmunopotentiator
Cytokines

Peptide vaccine, Peptide vaccine, Peptide
vaccine, Cytotoxic drugs

Multi-peptide vaccine

Multi-peptide vaccine, Cytotoxic drugs

Multi-peptide vaccine, Cytotoxic drugs
Multi-peptide vaccine, Cytotoxic drugs
Vaccinia virus-tumor antigens, Costimulatory
molecules

DC-CIK vaccination

Immunostimulant

DC-CIK vaccination
DC-CIK vaccination, Cytotoxic drugs

Peptide vaccine, Costimulatory molecule

Peptide vaccine, Costimulatory molecules
Multipartite vaccine, Cytotoxic drugs

Peptide vaccine, Costimulatory molecules

Peptide vaccine, Cytotoxic drugs

Stage I, IT or III pancreatic cancer Phase T
Resected stage I or II pancreatic
adenocarcinoma

Metastatic pancreatic adenocarcinoma

Previously treated metastatic
pancreatic adenocarcinoma

Metastatic pancreatic adenocarcinoma  Phase 1/1I,
UMIN000004919
Survivin-positive, unresectable UMIN000000905

advanced tumor
Advanced pancreatic cancer

Surgically Resected Pancreatic Cancer
Unresectable (stage I1)

Surgically resected pancreatic cancer

Resectable (stage II) and Unresectable
(stage IIT)

Advanced pancreatic cancer Phase [
Surgically resected pancreatic cancer ~ Phase I /IT
Metastatic, unresectable pancreatic Phase [
cancer NCT01410968
Metastatic, unresectable pancreatic

cancer

Surgically resected and advanced Phase I/11
disease patients

KRAS mutant pancreatic cancer

KRAS mutant pancreatic cancer Phase II
Non-Resectable pancreatic cancer Phase I/11
Metastatic pancreatic cancer Phase III

Phase II, NCT00084383

Phase 2a, NCT01417000

Phase IIb, NCT02004262

Phase II, UMIN000008082

Phase 2, NCT00569387
Phase II, NCT02405585

Phase III, NCT01072981

Phase III, NCT01836432

Phase I /II, NCT01781520

Effective anti-tumor immunity
(95% CI, 18.0-23.9), 5-FU/chemoradiation

4.07 (95% CI, 3.32-5.42), GVAX/Cy

3.7 (95% CI, 2.9-5.3), combination therapy
5.4 (95% CI, 4.2-6.4), CRS-207 alone

4.6 (95% CI, 4.2-5.7), chemotherapy

4.7 = 0.8, KIF20A-66 vaccine

2.7 £ 1.1, Best supportive care

greater than 50% of the patients had positive clinical

and immunological responses

9.0 months, HLA-matched

10.0 months, HLA-unmatched
12-month overall survival was 86%
Study terminated

No results posted

Completed

No results posted

Study terminated

No results posted

15.3 months, anti CEA/MUC-1 positive
3.9 months, anti CEA/MUC-1 negative
26 (95% CI, 13-69)

7.7 months

7 months; DC-CIK, Chemotherapy S-1
4.2 months; DC-CIK alone

4.7 months; chemotherapy S-1 alone
1.73 months; supportive care only

25.6 (95% CI, 10-39), resected 10.2 (95% CI, 3-28),

unresectable

20.3 (95% CI, 11.6-45.3)

19.8 months; GI-4000, gemcitabine

14.8 months; Placebo, gemcitabine

7.2 months; Responders

2.9 months; Non responders

6,9 (95% CI, 6,4-7,6); treated group

7.9 (95% CI, 7,1-8,8); chemotherapy alone

Schizas D.

A8 f2ago s sars | 41

24.8 (95% CI, 21.2-31.6), combination therapy 20.3

6.28 (95% CI, 4.47-9.40), combination therapy

Cancer Treat Rev. 2020
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1a Immature DC
Iradiated

G VAX y é.“"n“%“&%‘“’é'r GM-CSF
a GM-CSF gene vaccine =

£ Immunogenic apoptosing cell ’3 ‘;}[
A Induction of cell death £2 2%

<=0 MHC class I/PSA F o

=8 MHC class II/TAA | cell

0 CD80/CD86 \
@ D28 %

==L T-cell receptor

={ TAAspecific antibody Mature DC
So L2 g
>
Ref. Therapeutic protocol ph N Outcomes
Le DT. 2019 Cy/GVAX' + CRS-207? b 73 0S:3.7mo
vs CRS-207 Vs 68 vs 5.4 mo
vs Physician’s choice among 5 si vs 72 Vs 4.6 mo
ngle- agent chemotherapy
Wu AA, 2020 GVAX + Ipilimumab Il 40 PFS: 2.4 mo vs 5.55 mo.
after FOLFIRINOX Vs 42 08S:9.38 mo vs 14.7 mo

vs FOLFIRINOX continuation

1. two irradiated, allogeneic, GM-CSF-secreting pancreatic adenocarcinoma cell lines (2.5 x 108 cells each; Johns Hopkins
University, Baltimore, MD)

2. alive, attenuated Listeria monocytogenes (Lm) strain carrying double deletions (LADD) that render it nonvirulent, making it
a promising agent for presentation of tumor-associated antigens and activation of immune response.

1st generation 2" generation 3 generation

Poly clonal T cells Tumor-specific Gene-modified
83\0 Tcells Expansion Tcells Expansion
)

QC&O ® o ® X
: 69 . Bo3g
Adoptive T cell == ®| ... @
therapy A B S N S
using T cells || s f s 7

i tumor tissue tumor tissue
tumor tiss

= Low tumor specificity = Tumor-specific = Tumor-specific

= Low efficacy = Effective to treat cancers = Effective to treat cancers

= Simple production = Complicate and long production = Simple and practical production
procedure = High manufacturing costs

Intervention Strategy Clinical phase/ldentifier Outc_omes: MedianiOverall Year
survival (Months)

Disease stabilized in 2/6
Mesothelin-specific CAR-T Autologous T patients, with progression-
Phase | . ;
cells cells free survival times of 3.8 and
5.4 months.

2018

Autologous T

HER2-specific CAR-T cells Phase I/ll, NCT01935843 4.8 (95% Cl, 1.5-8.3 months) 2018

cells
7 months; DC-CIK,
Chemotherapy S-1
DC-CIK 4.2 months; DC-CIK alone
DC-CIK, Chemotherapy S-1 vaccination, Phase l/ll, NCT01781520 4.7 months; chemotherapy 2017
Cytotoxic drugs S-1 alone
1.73 months; supportive care
only

Modified from “Schizas D. Cancer Treat Rev. 2020.”
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QAN (ZRIQUMIE A317|LHTP): Current Status of Immunotherapy

Response to Pembrolizumab in MSI-H/dMMR
Cancers

Tumor Typel'l N ORR, % (95% Cl) Tumor Type and Responsel?!
CRC 90 36 (26-46)
- Ampulla_olVa(_er
Non-CRC e 46 (33-59) = G
Endometrial 14 36 (13-65) = Gostrosscphagear
== Neuroendocrine
e 11 27 (6-61) = oo
Gastric/GEJ 9 56 (21-86) = Smalinestine
100 = Thyroid
Pancreatic 6 83 (36-100) == Unknown Primary
Small Intestine 8 38 (9-76) 9
2
Breast 2 PR, PR 2
Prostate 2 PR, SD g
Bladder/esophageal 11 NE/PE g
Sarcoma 1 PD aé
Thyroid 1 NE 5
i S
Retropentqneal 1 PR
adenocarcinoma
SCLC 1 CR
Renal 1 PD

Slide credit: clinicaloptions.com

Le. Science. 2017.

Tumor mutational burden in various tumor types
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Scientific Session 1 Clinical Issues for Immunotherapy of Pancreato—biliary cancer

Reported data of pembrolizumab treatment in
PDL1 (+) patients with GP-refractory BTC

Reference Total ORR DCR PFS oS All AEs Grade 3/4 AEs
N (%) (n, %) (months) (months) (n, %) (n, %)
Piha-Paul SA" 24 13 6 (26%) 1.8 57 16 (66.7%) 4 (16.7%)
Kang J2 40 10 19 (47.5%) 15 43 8 (20.5%) 0 (0%)
Lee SH3 51 9.8 19 (35.2%) 2.1 6.9 30 (58.8%) 4 (7.8%)

B PD-L11-5%
PD-L1 5~50% 2 0
PD-L1 = 50%

&
3
Progressive disesse H

777777 III“I - o

L[] :
INNER Nem.___ —-— mg
w,
0 2 4 6 8 10 12
e - Follow-up duration (months)
Partial response

Best tumor response in target lesions

Abbreviations: BTC, biliary tract cancer; ORR, objective response rate; DCR, il
disease control rate; PFS, progression-free survival; OS, overall survival; AE, 1.Piha-Paul SA. Int J Cancer 2020
adverse event. 2. Kang J. Cancer Res Treat 2019

3. Lee SH & KSGC J. Clin. Med. 2020

Pembrolizumab for advanced BTC
: Keynote-158 and Keynote-028 trials (1)

A. KEYNOTE-158

Batients
» Histologically/cytologically confirmed,
unresectable or metastatic incurable BTC
» Progression on or intolerance to standard
therapy
*ECOGPSO0or1

* 21 measurable lesion

* Evaluable tumor sample for biomarker
assessments

* No autoimmune disease or noninfectious
pneumonitis

B. KEYNOTE-028

Patients
« Histologically/cytologically confirmed,
locally-advanced or metastatic incurable BTC
= Failure after prior standard therapy or no
standard therapy available/appropnate Treat for 2 years® or
+ECOGPSOor1 Pe"gbn:’;kmmwab until progression,®
OQV\? intolerable toxicity, or
study withdrawal

+ 21 measurable lesion

« PD-L1 positivity

« Evaluable tumor sample for biomarker
assessments

+ No autoimmune disease or noninfectious
pneumonitis

ECOG PS, Eastern Cooperative Oncology Group performance status; IV, intravenous; Q2W, every 2 weeks; Q3W, every 3 weeks.

3if patients had stable disease or better when pembrolzumab was discontinued and subsequently had progressive disease, they were eligible to resume
pembrolizumab for up to 1 year

®if clinically stable, patients remained on pembrolizumab until progressive disease was confirmed in a second assessment performed 24 weeks later.

Bang et al., ASCO 2019
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QAN (ZRIQUMIE A317|LHTP): Current Status of Immunotherapy

Efficacy and safety of pembrolizumab for the treatment
of advanced biliary cancer: Results from the
KEYNOTE-158 and KEYNOTE-028 studies

N 1 PD-Li-positive (KEYNOTE-158)
8 PD-L1-negative (KEYNOTE-158)

KEYNOTE-158 KEYNOTE-028

PD-L1 NE (KEYNOTE-158)

n= 104 n= 24 = 60 PD-L1-positive (KEYNOTE-028")
Age, median (range), years 63 (34-81) 64 (43-70) % :Z ______________ i
265, n (%) 44 (42.3) 11 (45.8) 8
Race, n (%) 2
White 67 (64.4) 8(33.3) S [
Asian 37 (35.6) 12 (50.0) S
PD-L1 expression, n (%) -80
Positive 61 (58.7) 24 (100.0) -100
MSI-H, n (%) 0 1(4.2) KEYNOTE KEYNOTE
Number of prior lines of therapy -158 -028
,n (%) n =104 n=24
(] 1(1.0) (] ORR, % (95% Cl) 5.8(2.1-12.1)  13.0 (2.8-33.6)
; gi ggg; g :;3:; Best objective response, n (%)
3 14 (13.5) 10 (41.7) CR 0 0
4 8(7.7) 2(8.3) PR 6(5.8) 3(13.0)
25 2(1.9) 0
SD 17 (16.3) 3(13.0)
PD 65 (62.5) 11 (47.8)
Non evaluable 2(1.9) 3(13.0)
No assessment 14 (13.5) 3(13.0)
Duration of response, NR NR
Piha-Paul SA. Int J Cancer 2020 median (range), mo (6.2-26.6+) (21.5-53.2+)

A Phase 2 multi-institutional study of Nivolumab for

patients with advanced

A | Progression-free survival 8 | Overall survival

10 10
09 09
0.8+ 08+
® 07 ® 07
= = Median, 14.2 mo
£ 06 £ 06
3 3
2 3
S os S o5 Table 1. Best Overall Response and Disease Control Rate
5 5
B o4/ Median, 3.7 mo E 04 No. (%) (n = 46)
s s
3 03 3 03 RECIST, version 1.1
Best overall response ___ Investigator review __Central review
0.2 02 CR (iCR) ] 0
01 01 PR(iPR) 10(22) 5(11)
1 Unconfirmed 1 Unconfirmed
0+ 0+
0 3 6 9 12 15 18 21 24 27 30 0 3 6 9 12 15 18 21 24 27 30 00D 17 37) 18(39)
Time, mo Time, mo PO (iUPD +iCPD) 19 (41) 23(50)
No. at risk s4 3 18 12 9 8 5 3 2 1 0 No. at risk S4 44 33 25 17 13 9 5 3 2 0 Diseasecontrol rate 27(59) 23(50)
C | Progression-free survival by PD-L1 status D | Overall survival by PD-L1 status
1.0 1.0
P<.001
09 091
0.8 081 PD-L1 positive
® 07 ® 074 Median, NR
Z 06 PO-L1 positive z 06
2 Median, 10.4 mo K
g 05 g 0s{ PD-L1 negative
= = Median, 10.8 mo
S 04 Z 04
g g
& 03 A 03
02 02
PO-L1 negative PD-L1: positive (brown)
01 Median, 2.3 mo 01 =
é + i p=.19 PD-1: positive (red)
0 3 6 9 12 15 18 21 24 27 30 0 3 6 9 12 15 18 21 24 27 30
No. at risk Thae; o No. at risk Time, mo
PD-Llnegative 24 9 3 1 1 1 1 1 1 1 0 PD-Ulnegatve 24 20 15 11 7 5 5 3 2 2 0
PO-Llpostive 18 15 10 8 5 4 3 2 1 0 0 PO-Ulposve 18 17 13 10 7 5 3 2 1 0 0

refractory BTC (n=56)

Kim RD. JAMA Oncol 2020

A6s% gRAg DL srersl | 45



Scientific Session 1 Clinical Issues for Immunotherapy of Pancreato—biliary cancer

Nivolumab and Ipilimumab
-subgroup analysis of a Ph 2 nonrandomized clinical trial-

No. (%)
Best overall response Cholangiocarcinoma

Total cohort (n = 39) Gallbladder (n=13) - -
Intrahepatic (n=16) Extrahepatic (n =10)

Objective response rate 9(23) 4 (31) 5(31) 0
Disease control rate 17 (44) 9 (70) 7 (44) 1(10)
E Entire cohort overall survival
100 Immune-related toxic events : 49% of patients
5.7 months (95% Cl, 2.7-11.9 months) (n=19), with 15% (n =6) - grade 3 or 4 events.
804
® [ Grade1/2 | Grade 3/4
£ 604 Dermatological (Rash, Pruritus) | 13 (33%) 0(0%)
H Arthralgia/Arthrits 2(5%) 0(0%)
=) Endocrine
: Thyroiditis/Hypothyroidism 2(5%) 1(3%)
o Hypophysitis 0(0%) 2(5%)
Hepatitis 2(5%) 1(3%)
or = s - = Enterocolitis/Diarrhea 1(3%) 1(3%)
Time, d Gastritis 0(0%) 1(3%)
No.atrisk 39 20 10 5 Pneumonitis 1(3%) 0(0%)
PD-L1 overexpression status was not addressed Klein O. JAMA Oncol 2020

Phase Il study assessing tolerability, efficacy, and
biomarkers for durvalumab (D) = tremelimumab (T) and
GP in chemo-naive advanced BTC-1

A 100 4 BMC
o 80
Biomarker Cohort (BMC) 2
B 60 mPD 0 PR ECR
GemCis® GemCis GemCis GemCis g a
§ Sa——
| | g o
Tumor Bx Tumor Bx Blood Blood 8 -20
FDG-PET § -40
“DG-PET ; -60
-80
GemCis + D Cohort PD -100
B 1004 GemCis + D

GemCis GemCis GemCis GemCis

GemCis + D + T Cohort

GemCis GemCis GemCis GemCis

, IEXSEN | NCXS

% Change from baseline
o
(=]

Tumor Tumor Bx? Tumor -60
FDG-PET —a0
- -100
c 100 GemCis +D+T
BMC 3C 4c . sol
(n = 30) (n = 45) (n = 46) § 60 1) E) PR OEUR
40 4
ORR (95% Cl) 73.4 (60.5- 20
% 50.0 (32.1-67.9) 86.3) 73.3 (60.4-86.2) E k ]
| il TSR ...
o & -40
BER (9‘,;”’ C) 967(90.3-100) 100 (100-100)  97.8 (93.5-100) S e
: 0 i}
mDOR (95% 1
11.0 (3.9-11.8) 9.8(8.1-11.4 9.1 (4.5-15.0
cl), m ( ) ( ) ( ) Oh DY. JCO.2020 (abstr)

46 | A68x} Il TtE st



QAN (ZRIQUMIE A317|LHTP): Current Status of Immunotherapy

Efficacy of chemotherapy
:non-selected patients

1st line

GP
G only

GS
GP

XELOX
GEMOX

GP + nabpaclitaxel
A 3 P

GP + durvalumab + tremelimumab

2M |ine

FOLFOX

ASC

Nal-IRI + 5-FU/LV
5-FU/LV
FOLFIRINOX
Pembrolizumab

Nivolumab
Nivolumab and Ipilimumab

10 15 20 25

8.1

15.1

13.4

19.2
20.7

6.2
5.3

8.6
5.5

10.7

7.4

14.2
5.7

1 mOS, months

Gemcis +/- G+$81
nab-paclitaxel XEOLX

BTC

Gemcis +/-
durvalumab ?

| ‘ GEMOX

Blomarker( )

FGFR2 fusion miDH
FOLFIRINOX - -
|
Nal-IRI + | Nivolumab + MSI PD-L1/PD-1?
‘ 5-FUILV? . Ipilimumab? T™MB?

Blomarker (+)
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Scientific Session 1 Clinical Issues for Immunotherapy of Pancreato—biliary cancer

Conclusions

* Results of immunotherapy have uniformly been

disappointing for the majority of these trials in PC.

* A synergistic effect for immunotherapy in combination with

cytotoxic drugs in BTC

* Further research needs to focus on how to overcome
immunotherapy resistance by targeting multiple immune
defects using combinatorial immunotherapy and cytotoxic

approaches.
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Scientific Session 1
Clinical Issues for Inmunotherapy of Pancreato-biliary cancer
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Scientific Session 1
Clinical Issues for Inmunotherapy of Pancreato-biliary cancer

AAE 3o

Pembrolizumab is a humanized monoclonal antibody against programmed death 1 (PD-1). PD-1
has antitumor activity and increases activity in tumors that express programmed death ligand 1 (PD-
L1). The programmed cell death protein 1 (PD1) is one of the checkpoints that regulates the immune
response. Ligation of PD1 with its ligands PDL results in transduction of negative signals to T-cells.
PD1 expression is an important mechanism contributing to the exhausted effector T-cell phenotype.
The expression of PD1 on effector T-cells and PDL on neoplastic cells enables tumor cells to evade
anti-tumor immunity. Blockade of PD1 is an important immunotherapeutic strategy for cancers.

Based on these actions, Pembrolizumab was approved by the FDA for the treatment of advanced
melanoma and non-small cell lung cancer. It induced overall response rate of 21-34% in refractory
melanoma, and 19-25% in refractory non-small cell lung cancer. Also, pembrolizumab was found to
be effective in the treatment of several malignancies: recurrent or metastatic cervical cancer,
recurrent locally advanced gastric or gastroesophageal junction adenocarcinoma, recurrent or
metastatic head and neck squamous cell carcinoma, primary mediastinal large B-cell lymphoma in
adult or pediatric patients with refractory disease, adult and pediatric patients with refractory
classical Hodgkin lymphoma, and locally advanced or metastatic urothelial carcinoma.

However, little is known about the therapeutic effects of Pembrolizumab on advanced pancreato-
biliary cancer and there are some debates. On today's presentation, I introduce some cases for
individual with advanced pancreato-biliary cancer who were treated with various

immunotherapeutic agents, as well as Pembrolizumab.

52 | Aesxt ST B3]



HI68kH <G
SIRRIOINIEIS| SHalHS]

20218 A 21y o7
X B2

(= 54 01

5/Q1A(Z0|TH), 0|32(0[22lLH)

e JP“QIJ =lge)
\\im I-% s Surgery Club



HI68Xt
sh=lIZelitete] ek=liiol



R

H68XH
SIHIRIO|IFES) 8t

LT rs

Scientific Session 2

Technical Issue: Minimally invasive
extended cholecystectomy and
choledochal cyst excision

LZHE(SL2lth), ZEF(HM2ICH)

ShRAIPg QIS
Korean

Pancreas Surgery Club



Curriculum Vitae

LINTETN

Kk
o
fr

2000.03.01~2006.02.28

2014.09.01~2016.08.31
2017.03.01~2020.02.28

At

ol

~2015.02.28 NSO YXHE

A
I_l_'_

o

ELE

21

~2021.02.28

™ T T ™ T T

— T~ T T

20
20
20
20

2021.03.0

=3

s
o}

gl

A687t 2

56



Scientific Session 2
Technical Issue: Minimally invasive extended cholecystectomy and choledochal cyst excision

Laparoscopic extended cholecystectomy

ZEE (A

Gallbladder ca.

* Rare, most common biliary tract malignancy

* Female >> Male

* Varies significantly by geographic region and racial group

* Poor prognosis

* Complete surgical resection : only potentially curative therapy

Ref. Blumgart’s Surgery of the Liver, Biliary Tract and Pancreas 6ed.
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Scientific Session 2 Technical Issue: Minimally invasive extended cholecystectomy and choledochal cyst excision

58

Incidence and mortality - World wide

Gallbladder

Source: Globocan 2020

Breast

2261419

ung
Colorectum 193159
Prostate
Stomach
Liver
Cervix uterl
Cervix uteri
idder Leukaemia
Non-Hodgkin Iympnoma Non-Hodgkin lymphoma
Pancreas Brain, central nervous system
kaaemua [ 74519 B adder
ey I 431 288
Cnrpus uten [ 417367 Kldn
EZRIE] ip, oral taw
Melaﬁuma oo 33‘1; 965395 Mumgle myelo
Brain, central nervous sys(:m 308102 Cor| us u(en
184615 Gallbladder
Multi Iem e\oma . 176404 Nasopharynx
leangn;a n: Skrl\;‘
I
plr? ’(ymd
Hodgkin ynepnoma i Mesot! elloma
Testis Il 74 458 Hodgkin lymphoma
Salivary glands W 53583 livary glands
Vulv: 40
en Kaposi sarcoma
Kaposi sarcoma § 34270 Pen
esothelioma § 30870 Tesus 934
Vagina ;wma . | ! Vagina
0 500 000 1000000 1500000 2000000 0 500 000 1000 000 1500000 r
Ref. Globocan 2020
[ [ [
Incidence and mortality - World wide
Incidence, both sexes Mortality, both sexes
N.America* N.America*
(45%) (3.1%)
Africa Africa
(4.7%) (5%)
LACH* LAC**
(8.6%) (7.6%)
Europe Asla Europe
(10.8%) (0.8%) (10.3%) (m%,
Population ~ Number Population  Number
] Asia 82137 | Asia 62374
= Europe 12570 | Europe 8717
= **Latin America and the Caribbean 9990 | **Latin America and the Caribbean 6464
= Africa 5454 = Africa 4249
=] *Northern America 5259 = *Northern America 2586
Oceania 539 Oceania 305
Total 115949 Total 84695
&
Ref. Globocan 2020
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= F (AHICH): Laparoscopic extended cholecystectomy

Incidence and mortality - In Korea

* 202041 32 UFE MYE  FEUA|

L L2 (C010) g Y
2EY €00-C97 82,204
& C 8673
A ;
oY 18-C21 944 g
s C16 o
e 6 Q
9 7Je e i : :
gy o
MY 33
HsazEzs 0 (828 6 069 :
gy ( .

Ref. 7713 2 MIE]

In 1954

Radical cholecystectomy(Glenn operation) for GB ca.

En bloc resection of GB, GB bed, LN(portal)

Ref. From Glenn F, Hays DM. The scope of radical surgery in the
treatment of malignant tumors of the extrahepatic biliary tract.
Surg Gynecol Obstet [now J Am Coll Surg] 1954;99:529-41

A8 Sy elstate) sharsl | 59



Scientific Session 2 Technical Issue: Minimally invasive extended cholecystectomy and choledochal cyst excision

60

Treatment guideline

National

COmprehensive NCCN GUIdellneS VerSion 5.2021

NCCN Guidelines Index
Table of Contents

NCCN o Biliary Tract Cancers: Gallbladder Cancer Discussion
PRESENTATION POSTOPERATIVE PRIMARY TREATMENT
WORKUP!
T1a (with
negative Observe
margins)
Multiphasic abdominallpelvic See Adjuvant
Incidental Cystic CTIMRI with IV contrast, chest Consider neoadLuvant Hepatic resectionb Treatment and
finding on duct CT # contrast® _,. |chemotherapy® K ]p Fiadenack Surveillance
pathologic [\ |node + Consider staging or i by:n;; @ ‘enecl gmy' (GALL-§
review! positive laparoscopy Clinical trial [ :.e ucl _exu]slon °;
+ MSIMMR testing . malignant involvemen
Resectablel® ——————»
Multiphasic abdominal/pelvic
T1b or CT/MRI with IV contrast, chest
greater—* CT# ct')ntrasta )
+ Consider staging
Iaparoscopy" Unresectable Options:9
+ MSI/IMMR testingd + Systemic therapyh (preferred) Progression on
+ Additional s+ Clinical trial (preferred) —» |or after systemic
molecular testing® | |+ Palliative RT' therapy"
» TMB testing + Best supportive care

Ref. NCCN Guidelines Ver 5.2021

Principle of surgery

* Radical cholecystectomy(=extended cholecystectomy)
: Gallbladder + Liver S4b/5 + lymphadenectomy(all LNs in the porta hepatis)

o D T1b0| M liver resection® O£/ -=X| £ controversy??

* Obtain negative margin (Liver and cystic duct margin)

* Bile duct resection : not routine

* Port site resection : not recommended

* Preoperative biopsy : not necessary

* Diagnostic laparoscopy : can be considered
(ex. T3 or higher tumor, poorly differentiated, surgery after margin-positive cholecystectomy)

Ref. Blumgart’s Surgery of

Ref. NCCN Guidelines Ver 5.2021

the Liver, Biliary Tract and Pancreas 6ed.
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ZEZ (ZAHICH): Laparoscopic extended cholecystectomy

Anotomic consideration of Gallbladder

Arantius plate

~Epithelium
Lamina propria
Muscle layer

Perimuscular connective
Serosa tissue

Laennec’s capsule

Glissonean sheath /
|

Umbilical plate m]m

Round ligament

Serosa

Ref. Journal of Hepato-Biliary-Pancreatic Sciences, Volume: 24, Issue: 1
Pages: 17-23, First published: 03 February 2017

Ref. AJCC 7t" ed.

Liver resection

* Goal : ensure a margin of resection of 1~2cm
* Range : 2cm wedge resection of the GB bed ~ extended RH
* More extensive resection over S4b/5 - increased morbidity and mortality
no survival benefit
- If necessary, can be performed for RO resection

* Caution : bleeding from branches of MHV
avoid injury of right anterior Glisson and S8 Glisson

Ref. Blumgart’s Surgery of the Liver, Biliary Tract and Pancreas 6ed.
Ref. D’Angelica M, et a Ann Surg Oncol. 2009 Apr;16(4):806-16.
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Scientific Session 2 Technical Issue: Minimally invasive extended cholecystectomy and choledochal cyst excision

Lymphatic drainage around Gallbladder

Gallbladder

Bile duct

Node-bearing
fat pad

Duodenum

Superior
mesenteric
plexus

IMA

Ref. Fahim RB, McDonald JR, Richards JC, Ferris DO. Carcinoma
of the gallbladder: a study of its modes of spread. Ann Surg
1962;156:114-24

Ref. Shirai Y, Yoshida K, Tsukada K, Ohtani T, Muto T. Identification of the regional
lymphatic system of the gallbladder by vital staining. Br J Surg 1992;79:659-62.

Definition of Regional Lymph Node (N)

N Category N Criteria

NX Regional lymph nodes cannot be assessed
NO No regional lymph node metastasis
NI Metastases to one to three regional lymph nodes

N2 Metastases to four or more regional lymph nodes

AJCCPROGNOSTIC STAGE GROUPS

When Tis... AndNis... AndMis... Then the stage groupis...

Tis NO Mo 0
Tl NO Mo I
T2a NO Mo 1A
T2b NO Mo 11B
T3 NO Mo TMA

[ T1-3 NI MO 1B
T4 NO-1 Mo IVA
Any T N2 MO IVB
Any T Any N Ml IVB

Lymphatic drainage around Gallbladder

Ref. AICC 8" ed.
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LN dissection

* Itis unknown whether lymph node dissection improves outcome
* accurate staging and prognostic information

+ Standard extent of LN dissection

Regional Lymph Nodes

The lymph node locations include nodes along the common
bile duct, hepatic artery, portal vein, and cystic duct.**

Ref. AJCC 8" ed.
Ref. Blumgart’s Surgery of the Liver, Biliary Tract and Pancreas 6ed.

LN dissection

¢ Extent of LN dissection

Portal LND (standard) | Extended Portal LND Peripancreatic(head only) LND

with PD
region Western style Japanese style selective patient, Japanese style
LN station #8,12 #8,12, 13 #8,12,13,17

Ref. Blumgart’s Surgery of the Liver, Biliary Tract and Pancreas 6ed.

Ref. Yoshio Shirai Et al, Radical Lymph Node Dissection for Gallbladder Cancer: Indications and
Limitations, Surgical Oncology Clinics of North America,Volume 16, Issue 1,2007,Pages 221-232
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Scientific Session 2 Technical Issue: Minimally invasive extended cholecystectomy and choledochal cyst excision

Video (LN dissection)

Video (Liver resection)
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Scientific Session 2
Technical Issue: Minimally invasive extended cholecystectomy and choledochal cyst excision

Robot Extended Cholecystectomy
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Scientific Session 2
Technical Issue: Minimally invasive extended cholecystectomy and choledochal cyst excision

MIS Choledochal Cyst Excision
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Ae8t dArglets st | 69



HI68Xt
sh=lIZelitete] ek=liiol



tot
1%
|1k
=
fot

oh=naIZ el et

»w —_ I
] x| S L el )
Korean

Pancreas Surgery Club



Case presentation
Technical Issue: Minimally invasive extended cholecystectomy and choledochal cyst excision

GB MANEC (gallbladder mixed

adenoneuroendocrine carcinoma)d|
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Long Term Survivor after

Metastasectomy of PDAC

AR sAgAE s

About half of patients with pancreatic ductal adenocarcinoma(PDAC) are diagnosed at a point
when the disease is metastatic and when potentially curative surgery is not an option. Currently,
standard treatment for the patients with metastatic PDAC is a palliative chemotherapy or radiation
therapy. Recently, a few studies reported that surgery for the patient with metastatic PDAC improved
survival compared to non-surgical patients. And there are few reports of long-term survival after liver
resection for the patients with hepatic metastasis of PDAC. But to the best of my knowledge there
are no reports of long-term survival after hepatic and pulmonary metastasectomy. Here we report a
long-term survival case treated with combination of metastasectomy after chemotherapy, showing
5-year recurrence free survival and 9-year survival after first diagnosis. We carefully suggest that
metastasectomy can be a curable treatment for highly selective patients with metastatic PDAC. And
additional studies are needed to determine the surgical extent, criteria, timing and actual survival
outcome.
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Minimally Invasive Pancreatectomy Following
mFOLFRINOX—neoadjuvant Chemotherapy

In Resectable Pancreatic Cancer

BT (@A)

Minimally invasive pancreatectomy is regarded as one of option in treating
resectable pancreatic cancer

There is still no RCT comparing open with minimally invasive pancreatectomy (MI-Px) for
resectable pancreatic cancer. However, there are accumulating experiences to suggest MI-Px is
feasible, safe, and effective, showing comparable long-term survival outcomes in treating pancreatic
cancer [1,2]. Recent NCCN guidelines also posted MI-Px can be one of surgical options in treating
resectable pancreatic cancer [3]. Moreover, MI-Px following neoadjuvant treatment is now carefully

performed in well-selected pancreatic cancer [4,5].

Potential role of neoadjuvnat chemotherapy even in resectable pancreatic
cancer?

Although it is known that curative pancreatectomy followed by postoperative adjuvant
chemotherapy is standard care for resectable pancreatic cancer, about 60% of patients with radical
pancreatectomy could not receive subsequent adjuvant therapy, mostly due to post-operative
complications and delayed recovery [6]. Furthermore, pancreatic cancer (pancreatic
adenocarcinoma) is regarded as systemic disease at diagnosis because systemic metastases,
especially liver, lung, peritoneum, as an early event despite adjuvant chemotherapy following surgical
extirpation. Therefore, by applying concept of neoadjuvant chemotherapy even in resectable
pancreatic cancer, potential benefit of early treatment of micrometastatic disease, tumor down-
staging effect, increasing RO resection rates, improving systemic delivery of potent chemotherapeutic

agents with greater completion rates of standard treatment, and testing tumor biology in advance to
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select right patients for curative treatment, could be expected.
However, it is still controversial: loss of potential chance for cure due to tumor progression during
neoadjuvant chemotherapy; preoperative tissue confirm is mandatory, patients may not complete

treatment schedule due to chemotherapeutic agents-related toxicity, and lack of evidences.

Yonsei experiences: Phase |l clinical trials of neoadjuvnat mFOLFIRINOX
chemotherapy for resectable pancreatic cancer [ClinicalTrials.gov Identifier:
NCT05066802]

In 2030, it is estimated that pancreatic ductal adenocarcinoma (PDAC) will be to the second most
common human killing cancer in the world [7]. Currently, margin-negative radical pancreatectomy
followed by adjuvant chemotherapy, FOLFIRINOX or gemcitabine plus capecitabine, is now
standard of care for resectable pancreatic cancer. However, resectable pancreatic cancer still shows
unsatisfactory oncologic outcomes due to early systemic metastasis during the follow up period after
surgery. This phase II study is investigating the clinical feasibility and effectiveness of modified
FOLFIRINOX as neoadjuvant treatment for resectable pancreatic cancer. Based on NCCN guideline,
pathologically confirmed resectable pancreatic cancer is enrolled. After 6 cycles modified
FOLFIRINOX chemotherapy (oxaliplatin 85 mg/m2 D1 + leucovorin 400mg/m2 D1 + irinotecan 150
mg/m2 D1 + 5-FU 2,000 mg/m2 42~46h continuous infusion, 12 weeks), surgical resection was

attempted. In this presentation, the interim results will be introduced.

Clinical trials on neoadjuvnat chemotherapy in resectable pancreatic cancer

Current treatment recommendations for resectable pancreatic cancer support upfront resection
and adjuvant chemotherapy. With emerging potent chemotherapeutic agents, neooadjuvant
chemotherapy followed by surgical extirpation is thought to be attractive approach event to
resectable pancreatic cancer, However, randomized controlled trials comparing upfront surgery with
neoadjuvant approach are lacking. Recent meta-analysis based on 11 studies with 9386 patients with
resectable pancreatic cancer showed neoadjvant treatment followed by surgery was related to higher
RO rate and lower incidence of lymph node metastasis. However, there was no significant differences
in OS, suggesting more clinical evidences to support its credibility [8]. It was found that only 4 RCTs

are noted in this issue (Table 1).
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Table 1. Summary of RCT on upfront surgery and neoadjuvant chemotherapy in resectable

pancreatic cancer

Study # Subject (N) Arms Comments
PACT-15 [9] R-PC (62) PEXG+Surgery+PEXG mQOS: 38.2 months vs 26.4 months
Surgery+ PEXG RO: 63.0% vs 37.0%
LN-mets: 51.9% vs. 74.1
PREP-02/JSAP-05 [10] R-PC (364) Gem+S1+Surgery+S1 mOS : 36.7 months vs 26.6 months
Surgery+ S1 LN-mets: 59.6% vs.81.5%
RO: similar
PREOPANC-1 [11] R-PC (133) Gem-RTx+Surgery+Gem Mos14.6 months vs 15.6 months
Surgery+ Gem RO: 66% vs. 59%
SWOG S1505 [12] R-PC (102) .MFOLFIRINOX+ Surgery mOS: 22.4 months vs. 23.6 months
.Gem/nab-paclitaxel+ Surgery | 2YOS: 43.1% vs. 46.9%
RO: both 85%
Both regimens have similar effect as
neo-Tx in R-PC.

PEXG, cisplatin + epirubicin + gemcitabine + capecitabine

Ongoing clinical trial investigating role of neoadjuvnat chemotherapy in
resectable pancreatic cancer

When reviewing currently available ongoing randomized clinical trial investigating potential role of
neoadjuvant chemotherapy in resectable pancreatic cancer, about 5 clinical trials are noted (Table
2). Recently, one of them has completed patients’ enrollment and waiting for final results according
to the protocol (NCT02172976). Most studies are from Europe and multicenter collaborative works.
In near future, it is hoped that our society could contribute to this challenging issue to provide

appropriate guideline for optimal use of neoadjuvant chemotherapy in resectable pancreatic cancer.

Conclusions

With the advance of surgical experiences, curative pancreatectomy following mFOLFIRINOX-
neoadjuvant chemotherapy is feasible in resectable pancreatic cancer, and even MI-Px could be well
performed in some of the patients. However, there are still risk of tumor progression and incomplete
treatment due to chemotherapeutic agents-related toxicity during period of neoadjuvant
chemotherapy, leading to delayed definitive standard treatment of resectable pancreatic cancer. In
addition, short-term oncologic impact of mFOLFIRINOX-neoadjuvant chemotherapy need to be
further investigated in resectable pancreatic cancer. Several issues need to be concerned before
conducting future RCT, such as selection criteria, chemotherapy regimens, duration (cycles), salvage

strategy for patients with progression during clinical trials).
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Table 2. Current ongoing RCT about neoadjuvant chemotherapy in resectable pancreatic cancer

Study # Country | Title Subject | N Arm A Arm B Arm C Primary Status
outcomes
MNCT02172976 | Germany | Randomized Multicenter RPC 40 surgery plus adjuvant 4-6 cycles NA median completed
Phase II/lll Study With gemcitabine, 6 cycles FOLFIRINOX overall
Adjuvant Gemcitabine neoadjuvant, survival
Versus Neoadjuvant / 4-6 cycles
Adjuvant FOLFIRINOX for FOLFIRINOX adjuvant
Resectable Pancreas
Carcinoma
MCT02047513 | Germany | Meoadjuvant Plus RPC 127 perioperative adjuvant NA Time to Active,
Adjuvant or Only nab- nab- Disease free not
Adjuvant Nab- Paclitaxel paclitaxel/gemcitabine paclitaxel/gemcitabine survival (DFS) recruiting
Plus Gemcitabine for
Resectable Pancreatic
Cancer (NEONAX)
MNCT02959879 | French Neo-adjuvant RPC 160 FOLFOX FOLFIRINOX adjuvant Number of Recruiting
FOLF(IRIN)OX for neoadjuvant neoadjuvant standard patients alive
Resectable Pancreatic chemotherapy, 4 cycles, chemotherapy, 4 chemotherapy | MNumber of
Adenocarcinoma + 8 cycles standard cycles patients with
(PANACHEOT) adjuvant chemotherpay + 8 cycles standard complete
adjuvant chemaotherapy
chematherpay
MNCT02919787 | Morway Nordic Pancreatic Cancer RPC 140 adjuvnat FOLFIRINOX neoadjuvnat NA Overall Active,
Trial (MorPACT) - 1 FOLFIRINOX survival not
+adjuvant recruiting
FOLFIRINOX
NCT03750869 | China Sequential Use of AG and | RPC 416 Neoadjuvant Surgical treatment NA Disease-free Recruiting
mFOLFIRINOX as chemotherapy: without any survival
Neoadjuvant (nab-paclitaxel plus neoadjuvant
Chemotherapy for gemcitabine) and treatments.
Resectable Pancreatic mFOLFIRINOX
Cancer
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Unusual recurrence of pancreatic NET

grade 1 after Laparoscopic PPPD
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| aparoscopic Distal Pancreatectomy for

Pancreas Body Cancer in Patient with
Portal Annular Pancreas

O|SAl A

Background: Portal annular pancreas (PAP) results from failure in fusion of the ventral and dorsal
pancreatic buds around the portal vein. As most of PAP are asymptomatic and recognized
incidentally, exact prevalence of PAP is unclear. We present a case report of laparoscopic distal
pancreatectomy for pancreatic cancer of PAP.

Case report: A 77 years-old-woman presented to our institute with pancreatic mass in abdomen
ultrasonography. Patient’s chief complaint was continuing dyspepsia and epigastric pain. Contrast-
enhanced computed tomography (CT) and magnetic resonance imaging (MRI) revealed poorly
enhancing mass (2.3cm) in pancreas body, and no major vascular invasion. The patient was planned
for laparoscopic distal pancreatectomy and splenectomy. Five ports were inserted in the supine
position. Inferior and superior margin of pancreas was dissected, and tunneling through inferior
border of pancreas was done. We found pancreatic tissue was remaining in posterior side of portal
vein, then dissection and tunneling of uncinate process were done. Pancreas and spleen were
dissected carefully from the retroperitoneum. Intraoperative finding were suggestive of type 3A PAP,
anteportal main pancreatic duct and suprasplenic portal confluence, which is most common type.
The operation time was 300 minutes and estimated blood loss was 30ml. Drain was inserted at left
sub-phrenic area and was removed on postoperative day 4. The patient was discharged at
postoperative day 7 without immediate postoperative complication. The final pathology was
revealed adenocarcinoma and pathologic stage was pT2N1, with 1 of 8 peripancreatic lymph nodes
confirmed as metastatic adenocarcinoma.

Conclusion: Patient with PAP are known for higher risk of postoperative pancreatic fistula
following pancreatic resection. Therefore, it is essential to identify PAP preoperatively and establish

proper planning during pancreatic resection.
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Recurrence of Extrahepatic Bile Duct

Cancer after Long—term
Disease—free Survival

434 (29

The 5-year survival rates of extrahepatic bile duct cancer range from 20% to 30%, indicating a
high recurrence rate after resection. An aggressive surgical approach will give some survival benefit;
however, how long follow-up monitoring should be continued after resection remains unclear.
Although NCCN guidelines recommend 5-year surveillance after resection, several studies have
reported recurrences of extrahepatic bile duct cancer even after 5 years of resection, and late
recurrence is not infrequent. Therefore, long-term follow up is required before declaring cure.
Moreover, postoperative surveillance strategies also need to be established.

Case 1: DFS 12Y 1M, A 83-year-old male who had undergone hilar resection 12 years ago due to
Klatskin tumor (pT2NO) visited the hospital for the evaluation after cholangitis. MR showed
enhancing papillary soft tissue in the remnant distal CBD, suspicious of recurred cancer.
Pancreatoduodenectomy was performed, and the pathologic results showed recurrence. He
discharged with PCD drainage at POD 9.

Case 2: DFS 12Y 10M, A 80-year-old male who received PPPD for distal CBD cancer (pT2NO) in
2008 was referred for the LFT abnormality. CT and MR showed IHD dilatation with hilar separation,
multiple liver mass, and seeding mass at mesocolon. Liver biopsy showed metastasis from
extrahepatic bile duct. The patient underwent ileocolostomy due to seeding-induced colon
obstruction, and thereafter, died of bacteremia with pneumonia aggravation, brain infarct and GI
bleeding.

Case 3: DFS 10Y 2M, A 72-year-old female visited the hospital for imaging abnormality. She had a
history of Klatskin tumor (pT2aN1), and hilar resection had been performed in 2011. CT showed soft
tissue lesion, abutting to pancreas and celiac axis. She has been on palliative chemotherapy since
August 2021.
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