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AKXt A4 Curriculum Vitae Session 1. B2t 2F 914 Update

Study update & Protocol review 2

HE = M (ixolch)

Sk 24
COUCATION 1991 ~ 1997 M.D., Yonsei University College of Medicine
— 2001 ~ 2006 Master, Yonsei University 1.9 H =2

2007 ~ 2011 Ph.D,, Yonsei University teotolA] 224 2A9] 524 AA & gemcitabine, capecitabine
& 315 QWS capecitabine ©5% 313t W3} v wal= 229 w4, T}

A, A 374 A+
A randomized, multidisciplinary phase III trial of adjuvant
chemotherapy with gemcitabine and capecitabine compared to
capecitabine alone after curative intent resection of biliary tract

cancer
8 2005~2006  Clinical Fellow, Hepatobilary P 2 87 HS = 01=A =1
CAREER ~ inical Fellow, Hepatobiliary Pancreas surgery, Trore. xoro SA] OF Ko} OlEo]A] HHS0] O Ao -
_ Gangnam Severance Hospital HomH Tglel] HlsA] oprloh AEAA | &2 loz Hil
2007 ~ 2011 Assistant Professor of Surgery, =, euEhs A AAlA 273 29, 943 392 T Eo] =2 7=
Gangnam Severance Hospital, Yonsei University gzore oatet oF I APLEQ] 69E A5t itk g Eeke T
2012 ~ 2014 \éisiting Profesfs;)r, Pancreas Cancer Research, A A 8AQ) Ao R 637} A HAE HY, SME St 2|,
epartment of Surgery

University of Minnesota, MN, USA 1) 24 T 7o) tigt o] a7} mi- FEEah 2) WAl 7] AR
2012 ~ 2016 Associate Professor of Surgery, o] S E|A] gobA|, X3P E Adejol|A A= Fe7F Bon, 11 9
Gangnam Severance Hospital, Yonsei University T Bt} 7|2 ARLSo|A 9 3hxko] AA| 20 % AT AT
2007 Professor of Surgery A SH AV} Pse, 24 T 0 WA AEES 1830 7lER

Gangnam Severance Hospital, Yonsei University
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10) A T AF 671 olul9] A2 B Z& Vg ddFer
ZQ3 AAs (B4 A4S, NYHA I or IVEEA AR
AT, 22 Z5 FHAg)

11) YR = 205 71 o4 5 A4 AAF 23 A4

12) A1 eF F710] sl dsh= At

10. CHAX} o= 222 (S7[of] 7]8ksh

AFAH= BILCAP HFH 374 AFAIEAA At Ao F7A 8o
Capecitabine &% XU 5 g Gt x1o] 2 LAy Y=
88 50%0.2 FASITE 4 & Gemcitabine / Capecitabine HZ
gotslel ol o LAY MELo| 60%2 7|hEH, ¢3H] (hazard
ratio) 0.737, 15 2% 0.05 (alpha) 183l 2F 2F 0.2 (beta) Y ¥=
A= Agstdls W, 2717 34, 55 £ f/u 7|3 3UoE AL A
g Aol a3t event £ 3377, 5= At

Z 7143}e] 4907 0.2 o AE )

4+ drop-out rate 5%

QUL th3 Al 71A] 23t QIApol| whet F3kE Aojtt.
1) P24 ZHo] o5 NO vs N1-2

kA AA) o} E RO vs R1

3) T4 A B HE =Y vs THIH =S vs Tt

upz|q 2l S 2 & 24 1 7|7 IRB 5¢1 T 6070€ oA
Z7F A3 K19 IRB £¢1 & 60701 oA
ZZ 23 319 IRB £¢1 & 72718 oA+

12. 8

L2F

oHdHs oo

« AJ& 1: Gemcitabine/Capecitabine, vj 430}t £637]

gemcitabinel,000 mg/m?2 over 30 min D1, D8 D15
capecitabine 1660 mg/m2, D1-21

« AJ&Z 2: Capecitabine, 1] 3%m}t}, & 837

capecitabine 2500 mg/m?2 D1-14
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Session 2. F|&eto| =4 X|A

Conversion surgery after neoadjuvant
therapy for locally advanced
pancreatic cancer: reported outcomes
and real clinical situations

H 2 2 (M2

To begin with, neoadjuvant therapy for locally advanced pancreatic
cancer (LAPC) is not a proper phrase. Neoadjuvant therapy is never
given for LAPC. Instead, palliative therapy is given. Then for a small
fraction of LAPC patients with partial or complete response to the
palliative treatment are given the opportunity of conversion surgery.
Therefore, this lecture focuses on LAPCs that had some response to

palliative treatment and were able to receive surgery.

About 80% of patients diagnosed with pancreatic cancer are
diagnosed at unresectable stages. More than half of the patients have
metastatic diseases. Others are unresectable due to local involvement
of vascular structures. Both metastatic disease and LAPC are given

palliative treatment.

FOLFIRINOX and Gemcitabine-NabPaclitaxel have recently been
introduced and were found to have remarkable results in metastatic
diseases. With their known value against metastatic diseases, they

are now being applied to LAPCs as well.

H62K} gt FEe|ztei 13|
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There is no definite knowledge about palliative treatment and

conversion surgery in LAPC up to date. According to systemic T
reviews and meta-analyses, around 10~ 30% are known to undergo 274
surgery for FOLFIRINOX and around 30% do so for Gemcitabine- SAto|ry
NabPaclitaxel. The RO resection rates vary according to reports \—‘

ranging from 20% to 80%. The outcome of these patients, while
not well studied, is believed to exceed those that could not undergo

conversion surgery.

St 24
It can be said in general that the conversion surgery rate of LAPC, EDUCATION 1996 ~2002  FMCietu SAL
RO resection rate, and long-term outcome of the conversion surgery — 2005~2010 ZLtChHetu MAf
group is not well understood altogether. This lecture aims to bring 2010 ~2012  Z4fCheti HfAL
insight into LAPC and conversion surgery through literature reviews
and then to share real clinical experiences of conversion surgery in
LAPC.
2
CAREER Chgtelatsts| EdsH
— SHZHEtRelatets] Hls|
SHEFIE el 18] Hls|
UM ESEE otz] Edsla
MIAH| ZHEEIER S| Ehds|
OfA|OF EHE QS ZHEHRISHS] Hdal
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Surgeon’s enthusiasm to reduce
local recurrence and evidence
of oncologic effectiveness
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Main randomized trials in 1t line therapy

Recent update of chemotherapy in PC

F
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=

O
10

HY S 2 (Egtelc

1st line chemotherapy for metastatic pancreatic adenocarcinoma

FOLFIRINOX vs. Gemcitabine

* 342 pts (171 each group), multicenter phase II-1Il
* O: 85mg/m2, I: 180mg/m?, L: 400mg/m2, 5FU: 400mg-2400mg/m?2, q2wks

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

* mOS: 11.1ms vs. 6.8ms, mPFS: 6.4ms vs. 3.3ms, ORR: 31.6% vs. 9.4%

Hl627} shazelaieins] | 59
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Combination chemotherapy

Modified FOLFIRINOX regimens

* Superior to single drug chemotherapy

* Considerations:

* Avoid drugs with similar toxicity

* Drug should be active as a single agent

* To reduce toxicity

* Use drugs with different mechanism of actions

* Use maximum therapeutic doses

« 11 studies, 563 pts, meta-analysis

| Metaanalysis(m) NEJM(S)

Gr 3 Neutropenia 231 % 45.7%
Febrile Neutropenia 4.8% 5.4%
Gr3 Thrombocytopenia ~ 4.8% 9.1%
ORR 34.6% 31.6%

FOLFIRINOX : Too toxic !

Gemcitabine/Abraxane vs. Gemcitabine

* 861 pts (431 vs. 430), phase Il
* Nab-paclitaxel: 125mg/m?, gemcitabine 1000mg/m2 —-D1, 8, 15, g4wks
* mOS: 8.5ms vs. 6.7ms, mPFS 5.5ms vs. 3.7ms, ORR: 23% vs. 7%

Overall Survival Progression-free Survival

Hl627} sh=zizelzieins| | 5q
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Microtuble inhibitor: Paclitaxel

Development of Taxol

Texus brevifolia - FDA approval for ovarian cancer
1971 1992
21yrs ??
Wani MC. Anti Drugs 2014,;25:482-7

Session 2. #|&ete| |4 X[
21 yrs ??
1. Cremophor EL (CrEL)
= Complement activation
= Histamine release
= Hyperlipidemia
= Neurotoxicity
= Reversal of P-glycoprotein activity
Gelderblom H. Eur J Cancer 2001;37:1590-8
What is Abraxane® (nab-paclitaxel)
% Abraxane®2 2RO XA HES 0| &%t nab platform2 2 LT ZSLEHAAH>S
7|18to 2 st Q0] paclitaxel2] SY 22| MEHN S0 HH S F7t
nab-paclitaxel
nab-paciitaxel complex individual molecule
Abraxane® | 22012 endothelial cellsg 7t2 & 2]
paclitaxel2l 5% =58 &
/ Animal modelX|A| Abraxane® £0 & F|&Z &9
— Albumin Tough stroma®| 7| 20| A2tX|= Z40| A& E
/ Paclitaxel
130 nm in size'?
ml62%} STl ITS| | 37

H33| st=zfEtel a1 s| &righalet QM oIs| Joint Symposium



32

Session 2. F|&eto| =4 X|A

Aspects to be considered in 15t line chemotherapy planning

* Gemcitabine monotherapy: OS 6ms
* FOLFIRINOX, mFOLFIRINOX: OS 11.1ms

* Gemcitabine/Abraxane: OS 8.5ms

* Performance status, Age, Patient preferences, Doctor/Hospital conditions

> 80
71-80
65-70
<65

Gemcitabine monotherapy vs. 5FU

* 126 pts (63 vs. 63), randomized, check: clinical benefit
* Gemcitabine 1000mg/m?2 -D1, 8, 15, g4wks, 5-FU 1000mg/m?2 weekly 7, 1week of rest
* mOS: 5.6ms vs. 4.4ms, clinical benefit: 23.8% vs. 4.8%

GEMCITARINE S:FLUORQURACIL

Pain Measures.
Pain nlersity Pain Intensity
+ S - +_Sak -
Analgasic 4+ F o Anaigosic + [0 e
Consumplion  Stable 25| 2 Consumption  Stable | 2 | 38 | 1
-7 " s - [0 -7

Total Poslive = 15 (23.8%)

Primary Mensures of Clinical Senefits

Karnoleky Parformance Statis
4 Smbe -
4 1"

Total Positive » 3 (4.5%)

Kemolshy Parformanco Status,

s Gl -
7

. +
Pain. st [0 [25 | 0 Pain Stable rﬂ:
- [+ = -

Total Positive = 15 (23.8%)

Clinicat Benefit
Primary Measuras

s Sabe -
Waight  Paslivs
Nanposilive

Ciinical Benelit « 15 (23.8%)
Mo Clinical Banelit = 48 (76.2%)

Total Posiive = 3 (4.8%)

Primary Measures

+_ Shbo -
Pasiive
MNonpasitive

Giirical Banell = 3 (4.6%)
No Glinical Benoli = 60 {85.2%)

FOLFIRINOX vs. Nab-Paclitaxel+Gemcitabine

FO
02
o
=
Ja
0
S
HH
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2"d line chemotherapy for metastatic pancreatic adenocarcinoma

Liposomal irinotecan (Onivyde®)

Schematic structure Pharmacokinetics

Clinical trials of Onivyde

2nd line therapy after Gemcitabine based chemotherapy

2L 1L Treatment > Survival Time from Start of 2L
Subgroups Duration Therapy to Death (0S2)

5.3 12.8
9.9 |

Any 2L
nab-P + Gem

No 2L

|
| Gem
|

> 57 13.5 after 1L nab-P + Gem

2L Flouropyrimidine - containing after 1L Gem

N
[

i
2L Other (than flouropyrimidine - 110.9
containing)

2L Flouropyrimidine MONO

14.0
2L Flouropyrimidine COMBO
115.7
2L FOLFIRINOX
13.7
2L FOLFOX/OFF
% indicates 1| BL C 6 12

KPS = 90%

Months (median)

Liposomal irinotecan+fluorouracil/leucovorin (NAPOLI-1)

* 417 pts (nal-IRI+FL: 117pts, nal-IRI: 151pts, FL: 149pts), phase 3, randomized ftrial.

* Nal-IRI 80mg/m? +FL(400mg/m2-2400mg/m?) q2wks
* mOS: 6.1ms vs 4.2ms, mPFS: 3.1ms vs. 1.5ms, ORR: 16% vs. 1%

Overall survival Adverse events
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Liposomal irinotecan+fluorouracil/leucovorin (KCSG)

* 86 pts (10 institutions), retrospective study

* mOS: 9.4ms, mPFS 3.5ms, ORR: 10%, DCR: 55%

Multivariate analyses of survival outcomes Adverse events

Proposed algorithm of chemotherapy in metastatic pancreatic cancer
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Recent translational research in PC

U x| & (Mg2h)

L k]

-
International -
- gancer (lsenome N= 99
mw Consortium
m{ formedicine ~ WES + array CGH

Biankin AV, et al. Nature 2012;491:399-405
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Biankin AV, et al. Nature 2012;491:399-405

Biankin AV, et al. Nature 2012;491:399-405
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Australian Pancreatic Cancer
Genome Initiative

N=100
WGS + array CGH

Waddell N, et al. Nature 2015;518:495-501

O» Putative biomarkers
for PARP inhibitors

Waddell N, et al. Nature 2015;518:495-501

40
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Golan T, et al. N Engl J Med 2019;381(4):317-327

Cancer Genome Atlas Research Network. Cancer Cell 2017;32(2):185-203

456 pancreatic cancer
specimens

b

32 frequently mutated
genes

b

1

2
3
4
5
6.
7
8
9
1

KRAS

. TGF-B

. WNT

. NOTCH

. ROBO/SLIT signaling

G1/S transition

. SWI-SNF

. Chromatin modification
. DNA repair

0. RNA processing

- O

Bailey P et al. Nature 2016;531:47-52

42

Cancer Genome Atlas Research Network. Cancer Cell 2017;32(2):185-203
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KRAS mutations in cancers

« Somatic activating mutations in KRAS are a hallmark of
cancer.

« There are clinically approved inhibitors of several MAPK
pathway proteins for a subset of tumor types, to date.

/(RAS mutatlon » There have been no clinical molecules that are selective for
KRAS-mutant tumors.

» Moreover, several MAPK-pathway-targeting therapies are
contraindicated for treatment of KRAS-mutant tumors
owing to a lack of clinical efficacy.

+ This might limit the ability to combine such agents with
standard-of-care treatments or immunotherapy.

Canon J, et al. Nature 2019;575(7781):217-223

AMG510 exploits a cryptic groove in KRAS (G12C)
to enhance potency and selectivity
Good treatment target!!! (e.g. BCR-ABL in CML) ‘ —
Greaves M, et al. Nature 2012;481(7381):306-13 Canon J, et al. Nature 2019;575(7781):217-223
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Clinical activity of AMG510 in patients with lung
cancer in FIH dose-escalation study

Canon J, et al. Nature 2019;575(7781):217-223

Other KRAS or NRAS inhibitors

* KRAS G12C inhibitors
— ARS-1620 (Wellspring) (Cell 2018 Jan;172(3):578-589)
— MRTX849 (Mirati) (Cancer Discov 2019 Oct 28 [Epub])

* SOST inhibitors

— BAY-293 (Proc Natl Acad Sci U S A. 2019 Feb
12;116(7):2551-2560)
— BI-3406 (AACR-NCI-EORTC 2019)

* No KRAS or NRAS G12D, G12V, and G13D mutation-
specific inhibitors to date

QCMG data (Nature 2016) of 383 patients
(accessed on Dec. 1, 2019)

* 344 of 383 patients (89.8%) had KRAS mutations.
« Among them, only 6 patients (1.6%) were KRAS G12C mutants.

http://www.cbioportal.org/

CDKNZA (p16) loss

46
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P16 = CDKNZA

Other Druggable Targets

+ Palbociclib monotherapy does not have

clinical activity in patients with advanced
pancreatic or biliary cancers with
CDKNZA loss or mutation.

+ Toxicity is similar to reported experience

with palbociclib in other tumor types.

Baghdadi TA, et al. JCO Precis Oncol 2019 Aug 14 [Epub ahead of print]

Tumor Suppressor Genes

« SMAD4 and 7P53 mutations are frequent
in pancreatic cancer.

« Tumor suppressor genes are generally
not druggable.

— Except for the example of PARPI in
gBRCAT/2 mutants (synthetic lethality)

48
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N

Heining C, et al. Cancer Discov 2018;8(9):1087-1095

Heining C, et al. Cancer Discov 2018;8(9):1087-1095

http://www.genome.jp/

50

Heining C, et al. Cancer Discov 2018;8(9):1087-1095
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Aguirre AJ, et al. Cancer Discov 2018;8(9):1096-1111

CRC ctDNA study (at SNUBH) scheme

Endoscopic biopsy
Sono-guided biopsy » Targeted deep sequencing

Surgery

{

L c1 | c2 | ¢ | ¢4l .| Cl5 ] Cl6 | Cl7 | PD

t

|
t t t

Blood sampling

(with CT scans

& tumor markers) ’ 1. Buffy coat: target sequencing (germline control)

?

2. Plasma: amplicon sequencing or ddPCR (ctDNA

analysis)
) )

Ascites

Pleural effusion

Unpublished data

ctDNA Monitoring

VAF

Clonal evolution after
chemotherapy?

Tumor NGS Baseline ctDNA ctDNA at PD

Unpublished data

52
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Clonal Evolution of
Metastatic PC

Yachida S, et al. Nature 2010;467:1114-7

Rapid autopsies
on 7 patients with
metastatic pancreatic cancer

Yachida S, et al. Nature 2010;467:1114-7

54
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Patient (M/63)

+ #1. T-ALL (BM-), M/lung
— s/p CALGB induction (2014.3.4) — PR
— s/p HyperCVAD (2014.4.6 — 8.26) — CR
— s/p IT-MTX #8 (2014.3.4 — 7.25)

— s/p MTX/6-MP/VCR maintenance #6 (2014.10.10 - 2015.3.11) —
maintained CR

+ #2. GB ca, M/liver, lung, LNs

— s/p VATS LLL wedge resection (2016.1.4) — metastatic
adenocarcinoma

— s/p Pall GP #11 (2016.1.27 — 9.28) — SD — PD (lung)
— s/p Pall XP #5 (2016.10.19 — 2017.2.1) — PR — PD (lung)

— s/p ASLANOO5 study (Varlitinib) #6 (2017.3.10 - 6.28) — SD (dec)
—~ PD

Unpublished data

NOTCHT L1600P(LOH),
JAK3 M5111(LOH),
WTT P359fs, etc

HSPCs T-ALL Remission

Liver (old)
¢ (Different drivers)

# (ITH and/or clonal evolution)

GB stem GBAC Metastasis
cells Liver —>{ Mesentery
TP53 Q4X(LOH),
ERBB2 G2305T,
IGFBP5 C27X, etc
Lung [—>| Chest wall

ZNF317 1509V
HOXAZ2 R145C
IQGAP3 R26W
CCL13 N18K

Unpublished data

At diagnosis #1 At diagnosis #2

T-ALL Liver (old) Normal
(FFPE) (FFPE) (Frozen)

GBAC
(Frozen)

Liver
(Frozen)

Lung
(Frozen)

Chest wall

Multi-regional (Frozen)

WES

Mesentery
(FFPE)

56

Summary

* Next-generation sequencing enables us to elucidate the genomic
landscape and clonal evolution of PC.

» According to these genome data, a number of clinical trials has
been conducted.

— However, we have still a long way to go.

+ Tissue by surgeons + ctDNA by medical oncologists

— May enable us better understandings of tumor biology, leading to
personalized cancer therapy for metastatic disease.

+ Clonal evolution of pancreatic cancer may be a crucial key for the
treatment of patients with metastatic PC.

— Importance of repeated biopsy and ctDNA collection
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Q&A 2. Surgical difficulty after
1 neoadjuvant treatment and
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eyt surgeon’s preference
for neoadjuvant treatment
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Q&A 1 Adjuvant thera py and gemcitabine based chemotherapy M 7|& W 2{Afet2?
neoadjuvant chemothrapy NEREE

i F2g
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2. Neoadjuvant setting®f|A] FOLFIRINOX2} gem-paclitaxel
HE 7 xteich) B 7|E & DqAfel2?

3. Adjuvant/Neoadjuvant regimen®| protocol?
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Q&A 2. Recurrence after resection
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e
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EDUCATION 2006 S| SkAt
- 2011 Sthelch HAf In this session, the overall management of patients with recurred
2019 SAO|CH HEA} . . . . . .
pancreatic cancer after curative resection will be reviewed. Subjects
will include 1) palliative chemotherapy regimens and response
evaluation, 2) clinical trials 3) immunotherapy and targeted therapy,
and 4) palliative care,
2
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- General Surgery and Traumatology

- Cardiovascular and Thoracic Surgery
- Obstetrics and Gynecology Surgery

- Neurosurgery

- Orthopedics Surgery

- ENN.T. Surgery

- Plastic Surgery
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