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Chemotx for adjuvant tx

Chemotx In advanced disease
1st line
o Gemcitabine-based regimens
o Non-gemcitabine regimens
2nd |ine



NEJM 2004;350:1200-10

ESPAC-1

Poor RT quality control

Significant protocol violation

1° endpoint; 2-yr survival HR=1.28

MS: 15.9vs 17.9 mo (p=0.05
ESPAC-1 (p=0.05)
| 2yr oyr
v . v Py CCRT  29%  10%
Randomization Randomization Randemization ﬁ. - A 3 0 0
(2 x 2 factorial) n =69 n =102 T o] AN CCRT- 41% 20%
n =289 - : -
#‘—* *—‘—* H ] %
CRT Observation cT Observation @ 2 i N N.‘:'_':hem':' radictherapy
+ + + + CRT: Split course RT 2 Gy for i Chemoradiothera P
CRT CT Combination Observation & fractions per week for 2 0 T T T T T T T T T T T T T T T
n=73 n=75 n=72 n =69 weeks, repeated after 2 weeks 0 12 24 16 48 G
{total = 40 Gy} + bolus 500
| | | | ma/m2 FU days 1-3 of each Manths
* 20 Gy oycle
Treatment comparison CT: Folinic acid 20 mg/m2 IV 100 MS: 20.1 vs 15.5 mo (p=0.009
+ bolus FU 428 mg/m2 days _1“‘1
| 1-5, repeated every 28 days = 2y|’ 5y|’
+ + for 6 cycles :"5:
[CHT.I‘;EU' ?EII ( CT‘I‘;;'D FI:IZ] Combination: CRT followed E i \'\1 CIT 40% 21%
n= v n= v _
by €T = ] N No C/T 30% 8%
: : : £ 50 b
Median Survival B-Year Sunvival g ]
Amn imonths) (%) w ]
25—
Observation 16.9 11 ]
Chemoradiotherapy 13.9 7 .
EhEF‘I‘IﬂthE‘FEW 1.6 29 0 1 1 1 1 1 1 T T Tt T T T T T T 1T
Chermoradiotherapy 19.9 13 0 12 24 36 43 60

tollowed by chemaotherapy

Months



CONKO-001

JAMA. 2007;297:267-277

2 Gr 3 toxicity (cycles)

N=354 Ctx
Resected R
Adenoca. iy Control
T1-4, NO-1 g
KPS = 50 M
Ctx (-) ; G 1000 mg/m?
RT (-) E D1,8,15; 6 cycles
G C Survival 1" endpoint: DFS
T 1 7 7 Owverall Survival
T2 18 17
T3 146 146 g MS 22.1v20.2m
T4 8 5 g Log-Rank P =.06
NO 52 48 :§
N1 127 127 ;g’
RO 145 148
R1 34 27 2 60 72

Maorths

62% completed 6 cycles

(€] C
mEINE!
-Hb 0.6% 0.1%
-WBC 2.4% 0.1%
-PLT 0.8% 0]
Non-hema
-N/V 1.3% 0.2%
-Diarrhea 0.9% 0.4%
-Edema 0.5% 0.1%
-Infection 04% 0.3%

Relapse pattern

G C
Local 34% 41%
Distant 56% 49%



JAMA. 2010;304(10):1073-1081

ESPAC-3

N=1088 Ctx > Gr 3 toxicity
Resected M 5-FU 425 mg/m? = G
Adenoca. s, LV 20 mg/m? v
Non-mets 2\ D1-5; 6 cycles ema
ECOG <2 v ’ -WBC 6%  10%
Cix () ¥ G 1000 mg/m? -ANC 22%  22%
yA
RT (-) 3 | D1,8,15; 6 cycles -PLT 0%  1.5%
Non-hema

= G 1" endpoint: OS -N/V 6.5% 4.5%
| 53 46 Overall survival -Diarrhea 13% 2%
I 154 144 -Stomatitis ~ 10% 0%
[l 303 319
IVa 26 16 Quality of Life
NO 162 145
N1 387 391 . No significant difference
RO 365 348 HR, "“’4 =' Y j1u| :
R1 195 189 S

Time From Resection, mo

IUAC 1997 staging



Tegafur: B fARYS-FUTTSEEHTIE(F A

JASPAC-01 Gimeracil: f[I5-FURY 53 f# - (EEERHET SR A
Oteracil potassium: JakHE g & 5 5 i e HY B I E
N=385 g > Gr 3 toxicity
Resected S-1 80-120 mg/m? > ©
Adenoca. D1-28/6w; 6 cycles Hema
T1-4, NO-1 (UICC -Hb 13.4% 17.4%
ECOG 0-1 -WBC 8.5% 38.7%
Ctx (-) G 1000 mg/m= PLT 43%  9.4%
RT (-) D1,8,15; 6 cycles
Non-hema
S G S -N{V 5.3% 3.6%
-Diarrhea 4.8% 0

T 12 11 i — -Fatigue 54% 4.7%
T2 14 1 ) SRS umval -Stomatitis  2.7% 0
T3 165 163 ; ; s
T4 O 2 XN Relapse pattern
NO 73 67
N1 118 120 ; _ > S
RO 165 164 i R — B Local 29%  33%
R1 26 23 Liver 29% 39%

Based on the final data (273 events) mesoaeo s ASCQgy Appualls

Peritoneum 21% 20%



All Patients
Male

Female

Age <65 Years
Age >65 Years
PSO

P31

T1-2

T34

NO

N1

Stage |

Stage |l

RO

R1

PD

DP

CA19-9 <37
CA19-9 >37

RFS: Subset analysis

HE with 95% ClI

I
—

R

il

—
—
—

[

S —

EventsiN
156 / 191
857104
Tab8T
62775
94 /116
99 /128
B B3
13726
143 7 165
50473
106 7 118

6/18
150 7173
132:F185
24 4 26
1157 138
37 /750
114 7 148
42445

Events/N
117 1 187
67/ 106
50/ 81
A6 76
714 111
80/ 131
37 /56
s
106 / 165
32/ 67
85/ 120

5415

110/ 170
99 / 164
18/ 23
80/ 121
37/ 66
86/ 151
30/ 35

HR

F Walue

for Interaction

0.57
0.54
0.60
0.52
0.61
0.60
0.52
1.03
0.51
0.54
0.55
0.92
0.52
0.56
0.62
0.56
0.60
0.56
0.63

0.617

0472

0.556

0.095

0.986

0.337

0.837

0.695

0.692

T
025 _ 05 1.0 20 4.0

Favors GEM

Based on the final data (273 events) eresenteo s ASC@) Apnual. 13

Meeting

Presented By Akira Fukutomi, MD at 2013 ASCO Annual Meeting



All Patients
Male

Female

Age <65 Years
Age >65 Years
PSO

P31

T1-2

T34

NO

N1

Stage |

Stage |l

RO

R1

PD

DP

CA19-9 <37
CA19-9 >37

=EEE

OS: Subset analysis

HE with 95% ClI Events/N ol

Events/N

F Walue

for Interaction

132 1 191
76/ 104
56 / 87
T TS
81/ 16
86 /128
46/ 63

8/26
124 7 165

87 1187 0.54
50/ 106 0.47
37781 0.64
36 /76 0.54
il 1 0.55
aF 139 0.53
30/ 56 0.60

gf22 1.26
79/ 1865 0.48
2046 0.45
67 /120 0.57

Zf 15 1.27
83 /170 0.50
737164 0.55
14 723 0.50
64 F 121 0.58
224 Bh 0.49
G2+ 151 0.55
24 J 35 0.56

e S e———

e

N

e

914 118

2718
130 /173
108 /165
24126
i85 i 5
29 /50
92/ 146
40 / 45

—

-—
—

-

0.258

0.983

3733

0.066

0.408

0.357

@733

0.682

SRR

41773
i

T T T
025 _ 05 1.0 20 4.0

Favors GEM

on the final data (219 events)

Presented By Akira Fukutomi, MD at 2013 ASCO Annual Meeting
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Compliance

GEM (n=191)

Completed 110 (58%)
Discontinued 81 (42%)

Reasons for discontinuation
Toxicity 48 (25%)
Recurrence 26 (14%)
Pt’s refusal 5 (3%)

Others 2 (1%)

S-1 (n=187)
135 (72%)
52 (28%)

40 (21%)
9 (5%)
3 (2%)
0 (0%)

Relative dose Intensity
Median 84%

Mean(+SD) 79 (+18)%

98%
89 (+18)%

eresenteo st ASCE@) | Apnual 13

=]

Presented By Akira Fukutomi, MD at 2013 ASCO Annual Meeting



N Engl J Med 2014;371:1039-49

Summary - Adjuvant therapy

Table 2. Adjuvant Therapy for Pancreatic Cancer.*

No. of
Study Patients Treatment Survival P Value

GITSG® 43 Observation 10% at 2 yr 0.007
Fluorouracil plus radiotherapy 209 at 2 yr

EORTC®® Observation 26% at 2yr 0.10
Fluorouracil plus radiotherapy 34% at 2yr

ESPAC-1%° Observation 16.9 mo (median)t
Chemoradiotherapy 13.9 mo

Fluorouracil 21.6 mo
Chemoradiotherapy plus fluorouracil 19.9 mo

CONKO-01%* Observation 10.4%6 at 5 yr
Gemcitabine 20.7% at S yr

ESPAC 3°* Fluorouracil 23.0 mo (median)
Gemcitabine 23.6 mo

RTOG 970453 Fluorouracil plus radiotherapy 22% at Syr
Gemcitabine plus radiotherapy 18% at Syr

JASPAC-01%* S-1 (oral fluoropyrimidine) 70% at 2 yr
Gemcitabine 53%at 2yr
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® Chemotx for adjuvant tx

® Chemotx in advanced disease
e 1st|ine
o Gemcitabine-based regimens
o Non-gemcitabine regimens
o 2Md Jine



Pre-gemcitabine era

MS: 3-6 months

TaBLE 1. Therapeutic Activity of Single Agents TasLe 2. Combination Chemotherapy in Pancreatic Cancer
in Pancreatic Cancer

No. of Response

No. of Response rate Combination responses  rate (%)

responses (%e)

5-fluorouracil e 60/212* 28 5-FU + BCNU 10/30 33
Mitomycin-C ® 12/44* 27 5-FU + BCNU 4/15 27
BCNU /13 5-FU + Testolactone 10/13 77
CCNU 2/4 5-FU + MeCCNU — 17
MeCCNU 3/34 + mllﬂm}'ﬂl“‘ —_—

Streptozotocin e B/22%
Chloroambucil 4/6
Cyclophosphamide 1/2
Mechlorethamine 1/1
Adriamycin ® 2/15
Actinomycin-D 1/28
Methotrexate 1/25
ICRF-159 1/18
Galactitol 1/20
B-2TGdR 1/26

Streptozotocin + mitomycin-C + 5-FU 10/23
5-FU + Streptozotocin + mitomycin-C 5/16
5-FU + Adniamycin + mitomycin-C 10/25

* Represents collective series.

Zimmerman SE et al, Cancer. 1981 Mar 15;47(6 Suppl):1724-8



New drugs =&Ax

TNEE R B YL ?

Drug Response rate
5-FU 0-20%
Capecitabine 7.3%

S-1 22.6%

UFT 0%
Pemetrexed 5.7%
Raltitrexed 0-5%
Paclitaxel 5.5%
Docetaxel 0-15%
Nab-paclitaxel 5%
Irinotecan 9%
Oxaliplatin 0%

Cisplatin 24%




Burris HA 3rd et al, J Clin Oncol. 1997 Jun;15(6):2403-13

Gemcitabine vs 5-FU

. Gemcitabine (N=63)
* Chemonaive _
e Unresectable (75% stage V) Lead-in 1000 mg/m?* weekly x 7, off x
e KPS >50 but <80 Pain 1, then weekly x 3 of 4 weeks
e Adequate organ function stabilized

e Morphine equiv > 10 mg/d for 2-7d
e MPAC pain score = 20

5-FU (N = 63)
600 mg/m? weekly

Z0——4>»N—X<Z00Z2>XT

1" endpoint: clinical benefit

 Pain G F — Gemcitabine
. — L-FU
e CBR | 238 48 | B
 Weight . £ 5.65Mv441 M
=> sustained (Z 4 WkS) (/0) = (p200025)
improvement in =1 §
parameter without RR .4 0 £

worsening in any others | (%)

0 2 4 & 8 10 12 14 16 18 20
Survival Time (Mos)




Gemcitabine-based phase Il trails

® Gvs5-FU
G = 5-FU
T ® G *5FULV
® G * Capecitabine
9 - = G + Capecitabine
8 - G + Oxaliplatin
) G + Oxaliplatin
s 7 ® . . G + Cisplatin
2o VoI G + Cisplatr
=\ %1 % o X G + Pemetrexed
< 5 G + Exatecan
2 ¥ GtCPTI1
S 4 - B Gz:cCPT-LU
2 G+ PEF
= 3
, | Response rate ﬂ Survival P
1 _
O I I I I I
0 10 20 30 40 50

Response Rate (%) (combination)
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工作表1

				1979		1980		1981		1982		1983		1984		1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007

		Taiwan		1.1		1.1		1.2		1.3		1.6		1.5		1.5		1.6		2		1.9		2.3		1.9		2.3		2.7		2.6		2.4		2.5		3		3.3		3.5		3.7		3.9		3.8		4		4.1		4		3.9		4.3		4.2

		US (SEER)		11.52		11.52		11.68		11.71		12.19		12.22		12.1		11.68		11.61		11.65		11.34		11.28		11.4		11.63		10.97		11.38		11.13		11.29		11.49		11.48		11.09		11.41		11.31		11.73		11.59		11.92		11.95		12.44		12.31

		Japan		5.4		5.7		5.6		5.9		6.0		6.2		6.6		6.8		6.9		7.1		6.9		7.1		6.9		6.9		7.1		6.8		7.0		6.8		6.9		6.9		7.1		6.9		7.1		7.0		7.3		7.5		7.5
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Taiwan

US (SEER)

Japan



工作表2

				Gem vs 5-FU		Gem ± PEF		Gem ± 5-FU		Gem ± 5-FU/LV		Gem ± Capecitabine		Gem ± Capecitabine		Gem ± Oxaliplatin		ECOG 6201		Gem ± Cisplatin		Gem ± Cisplatin		Gem ± Pemetrexed		Gem ± Exatecan		Gem ± CPT-11		Gem ± CPT-11

		RR		5.4		38.5		6.9		4.8		19.1		10		26.8		9		12.9		26.4		18.3		6.9		16.1		15

		MS		5.65		9		6.7		5.9		7.1		8.4		9		5.7		7.2		7		6.2		6.7		6.3		6.4
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																														0		0		0		0		0		0		0



Gem vs 5-FU

Gem ± PEF

Gem ± 5-FU

Gem ± 5-FU/LV

Gem ± Capecitabine

Gem ± Capecitabine

Gem ± Oxaliplatin

ECOG 6201

Gem ± Cisplatin

Gem ± Cisplatin

Gem ± Pemetrexed

Gem ± Exatecan

Gem ± CPT-11

Gem ± CPT-11
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Xie DR et al, Jpn J Clin Oncol. 2010 May;40(5):432-41

Meta-analysis

Study (95% CI) % Weight
GEMCAP
Scheithaueretal. (14) 0.78 Eﬂ,élfi, 1.40 16
Cunningham etal. (3) 0.76 (063, 0.95 129
Herrmann et al. (15) 1.06 (081, 1.38) 6.0
Subtotal 085 (0.73,0.99 205

CEMDDP
Colucei et al. (16)
Wang et al. (17)
Eulkeet al. (18)
Li and Chao et al. (19)
Viret etal. (20)
Heinemannetal. (21)
Colueri et al. (22)
Subtotal

CEMFU
Di Costanzo et al. (23)
Eerlinet al. (24)
Riessetal. (25)
Subtotal

GEMIRI
Kulkeet al. (18)
Rocha Lima etal. (26)
Stathopoulos et al. (27)
Subtotal

GEMOX
Louvwet et al. (28) 080 EG.S':'?, 1.08
Foplin et al. (29) 083 (071,09
Yan et al. (30) 0.58 EEIBB, 0.89%

Subtotal 080 (0.70,0.91

Overall 0.91 (085, 0.97)

e e =
BEBRkRERBY

o
FBAR
oooo

o
BRI
ml=r=1=]

1 10
Risk ratio







Ueno H et al, J Clin Oncol. 2013 May 1;31(13):1640-8

GEST study

S-1
eUntreated 80, 100, 120 mg
eUnresectable (75% stage V) 4 wks/6 wks
*Adeno/Adenosq ca Gemcitabine
*ECOG 0-1 1000 mg/m? weekly
eAdequate organ function 3 of 4 weeks
*20-80y/0 S-1

60, 80, 100 mg

2 wks/3 wks
Gemcitabine

1000 mg/m? weekly

Stratification factors:
- Metastatic vs. Locally advanced
- |Institution

. : _ 2 of 3 weeks
1" endpoint: overall survival

1-side a =0.025

« Non-inferiority: S-1 vs. Gemcitabine B=0.1

e Assume 8.0vs.7.5M
 margin 1.33 (2 M shorter)

e Superiority: Gemcitabine+S-1 vs. Gemcitabine
e Assume 10.5vs. 7.5 M

20



Ueno H et al, J Clin Oncol. 2013 May 1;31(13):1640-8

Overall Survival (S-1 vs. Gemcitabine)

MST GEM : 8.8 M (95% Cl:8.0-9.7)

1.00
S-1 :9.7 M (95% Cl:7.6-10.8)
HR=0.96 (97.5% Cl:0.78-1.18)
0.75 - : S
P<0.001 for nonlnferlorlty
>
= .
S 0.50- 12-month overall survival rate
2 GEM : 35.4%
S-1 :38.7%
0.254 = GEM
— -1
0.00 I I I I I I I I I I I I I

0 3 6 9 12 15 18 21 24 27 30 33 36 39

At GEM 277 184 97 41 12 3 0  Months
risk  S1 930 186 104 45 18 5 1



OS from 1st Line Chemothera

Cross-over Cases (F/U Results)

g
3
o
a)
o
-
0.

MST

Gem (—S-1-basedtherapy) : 9.7 months (95% CI. 8.9-11.8)
S-1 (+»Gem-basedtherapy): 11.6 months (95% CI:10.0-12.5

Gemyvs. S-1
HR=0.91(0.72-1.14)

Zemn=140

5-1n=165

Fs 01

T0% /30%

B6% /34 %

| ocal advanced f
Matastatic

18% /82%

265/ 74%

FS0in Local advanced

14%

19 %

FPS1in Local advanced

4%

%

PS0in Wetastatic

56%

47%

FPS1in Wetastatic

26%

27%

— Gem(—S-1-based therapy) n=140
— S-1 (—Gem-basedtherapy)n=165

9 12 15 18 21 24 27 30 33 36 39 42 45 48
Months

A. Fukutomi et al, ASCO 2012



Ueno H et al, J Clin Oncol. 2013 May 1;31(13):1640-8

Overall Survival (Gemcitabine/S-1 vs. Gemcitabine)

MST GEM : 8.8 M (95% Cl:8.0-9.7)
GS:10.1 M (95% Cl:9.0-11.2)

1.00
HR=0.88 (97.5% Cl:0.71-1.08)

875 p=0.15 for SUperiority
=
% o 12-month overall survival rate
< - GEM : 35.4%
a GS : 40.7%

0.25 - — GEM

e GS
OOO | | | | | | | | | | | | |

At Gem 277 184 97 41 12 3 Months
risk G5 775 209 108 42 19 3



Ueno H et al, J Clin Oncol. 2013 May 1;31(13):1640-8

Progression-free survival

Response rate

1.00 m-PFS  GEM : 4.1M (95% Cl:3.0-4.4)
S-1 :3.8M (95% Cl:2.9-4.2)
GS :5.7M (95% Cl:5.4-6.7) CR 0.4 0 0.8
0.75 — 5-1 vs. GEM PR 129 21.0 285
HR=1.09 (97.5% Cl:0.90-1.33) SD 494 423 421
= P=0.02 for noninferiority
:g G vs. S: P=0.02
© 0.50- GS vs. GEM G vs. GS: P<0.001
o HR=0.66 (97.5% Cl:0.54-0.81)
Q- P<0.001 for superiority
0.25— — GEM
e TS-1
e GS
0.00 | | | | | | | | | | | | |
0 3 6 9 12 15 18 21 24 27 30 33 36 39
GEM 277 82 25 10 3 0 L ths
At
risk S-1 280 73 19 6 3 p) 1
CN} 275 130 55 21 3 0 0



Mechanism — nab-paclitaxel
. — s e I e Pe |

Vascular lumen

A

_’),_J——
f.--—-'_‘_ Fibroblastic

cell

Y Gp60 (albumin receptor)
n, Caveolin
A SPARC

SPARC (secreted protein acidic and rich in cysteine)

Neuzillet C et al, Cancer Metastasis Rev. 2013 Dec;32(3-4):585-602



Animal study
- G/nab-paclitaxel

B Gemcitabine alone
nab-Paclitaxel alone
i nab-Paclitaxel + gemcitabine

=
D.r-‘.
]
ES
= C
0.2
= 0
oo
o0
=
2o
o0
=2lis
g

i
=

b

j# i S
p P

B Gemcitabine alone
m nab-Paclitaxel + gemcitabine

Concentration (ng/g)

Mean (£ SEM) Gemcitabine

Gemcitabine

Von Hoff DD et al, J Clin Oncol. 2011 Dec 1;29(34):4548-54



Von Hoff DD et al, N Engl J Med. 2013 Oct 31;369(18):1691-703

MPACT Trial cemcitabine + nab-paclitaxel

Gemcitabine

eAdequate organ function

>18 y/o Gemcitabine

S
T A
Inclusion E \ 1000 mg/m?2, 3 of 4 wks
eUntreated (Adj CCRT allowed) B g Nab-paclitaxel
I
*Stage IV = | KPS M 125 mg/m?, 3 of 4 wks
eAdenocarcinoma W | iver mets é
T T
I
I
@)
N N

1000 mg/m?, 7 of 8 wks
(cycle 1) then 3 of 4 wks

@ Primary endpoint: OS
® Secondary endpoints: PFS, ORR, safety



Von Hoff DD et al, N Engl J Med. 2013 Oct 31;369(18):1691-703

MPACT Trial cemcitabine + nab-paclitaxel

Proportion of Surviving Patients

Pts at Risk, n
nab-P + gem
Gem

MST nab-P + Gem : 8.5 M (95% Cl:7.89-9.53)
Gem :6.7 M (95% Cl:6.01-7.23)

HR: 0.72
(95% Cl: 0.62-0.83)
P <0.001

= nab-P + gem
— Gem

431

430 340 220 124 69 40 26 15 7 3 1 0 0

3 6 9 12 15 18 21 24 27 30 33 36 39
Mos
357 269 169 108 67 40 27 16 9 4 1 1



Von Hoff DD et al, N Engl J Med. 2013 Oct 31;369(18):1691-703

MPACT Trial cemcitabine + nab-paclitaxel

Hazard ratio for disease progression or death,
0.69 (95% Cl, 0.58-0.82)

Response P<0.001 by stratified log-rank test

(%) G G
nab-P

CR <1 0

nab-Paclitaxel-Gemcitabine

Nab-P + GEM: 5.5 M (95% Cl:4.5-5.9)

PR 23 7
SD 27 28

P <0.001

Progression or Death (%)

Gemcitabine

w
wn
m
W
A
@)
£
o
(e
g
L
o
W
=
Q
-
=
b4
=
Q@
=
(3]
o

| | |
6 9 12

Months

No. at Risk
nab-Paclitaxel-Gemcitabine 431 122 62 24
Gemcitabine 430 209 51 23 10




Erlotinib
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Erlotinib

Erlotinib and Placebo and

Gemcitabine Gemcitabine
(n = 282) (n = 280)

Variable All Grade 3/4 All Grade 3/4

Any toxicity
All patients 100 62 99 57
100 mg/d erlotinib and placebo 100 61
150 mg/d erlotinib and placebo 100 78
Specific toxicity
Diarrhea 56
Fatigue 89
ILD-like syndrome™ 2.1
Infection (any)
Rash
Stomatitis

J Clin Oncol 25:1960-1966. © 2007




Erlotinib

HR = 0.82
95% Cl (0.69 to 0.99)
P =.038

Qo
o

)]
o

Erlotinib (n = 285)
Median = 6.24 months
1-year survival = 23%

~
o

Placebo (n = 284)
Median = 5.91 months
1-year survival = 17%

(]
o

=
=
(40!
L0
o
—
o
@©
=
-
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=
)
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Time (months)

J Clin Oncol 25:1960-1966. © 2007



Topic

® Chemotx for adjuvant tx

® Chemotx In advanced disease
e 1st|ine
o Gemcitabine-based regimens
o Non-gemcitabine regimens
o 2nd |ine



Dahan L et al, Gut. 2010 Nov;59(11):1527-34

Non-G first line therapy

FFCD 0301 1° endpoint: OS

N=202
CDDP 50 mg/m? .
Age>18 B | \5FU2 200/400/2400 mgim? | & 1000 mg/m
Stage IV N 2w 7/8 then 3/4 wks
Adenoca o
WHO PS 0-2RY
2

cx () A |G 1000 mgim? 555%3025"5230/2400 mg/m?

- E
RT (-) 7/8 then 3/4 wks o

1stline PF G
PFS2
\ 102 100
- RR 150  19%
g PF->G:5.03 M SD 3204 20%
g G->PF:5.8 M )
d

5 HR = 0.93 2"%line -G ->PF

\ 69 55

1?’ime ir??nonthgo RR 10% 7%
t|Number at risk SD 28% 38%

treatment =1 102 41 19
treatment =2 100 47 24




Heinemann V et al, Gut. 2013 May;62(5):751-9

Non-G first line therapy . 0.rk0104

1° endpoint: TTF2

N=281 Cap 2000 mg/m2/d
14/7 on/off G 1000 mg/m?/wk
Age 18-75 6/1 on /off; 15t cy
Etage. HI/IV = * 3/1 on/off, later
xocrine .
KPS > 60 Erlotinib 150 mg/d
Ctx (-) + » Cap 2000 mg/m?/d

6/1 on /off; 1st cy
3/1 on/off, later Efficacy

Cap + E - Gem: n = 131, 117 events, median = G
Gem + E —» Cap: n = 143, 128 evenls, median =

HR: 1.02 (0.79t01.31), p=0.90 N 131 143
RR 5% 16%

SD 33% 36%
2G =

N 77 63

RR 6% 3%

SD 30% 19%

Rate without event




Conroy T et al,

PRODIGE 4/ACCORD 11

Inclusion

eUntreated
eStage IV

N Engl J Med. 2011 May 12;364(19):1817-25

F: 5-FU
O: Oxaliplatin
I: Irinotecan

FOLFIRINOX
(n=171)

eAdenocarcinoma
*ECOG 0-1
eAdequate organ function

Center
ECOG
Primary

>18 y/o

S
T
R
A
T
I
F
I
C
A
T
I
O
N

® Primary endpoint: RR (phase 2);

Gemcitabine
(n=171)

OS (phase 3)

e 11/40 responders in phase 2 -> phase 3
® Secondary endpoints: safety (phase 2); PFS, RR, safety,

QOL (phase 3)



Conroy T et al, N Engl J Med. 2011 May 12;364(19):1817-25

PRODIGE 4/ACCORD 11

ECOG: 0(40%), 1 (60%) Response
Dose intensity: G (100%); c) | F | G
F(82%), | (81%), O (78%) R
o-esh 38.6 41.5
FOLFIRINOX: 42.5%
RR: P <0.001

Gemcitabine: 5.3%
0S HR =0.57, P<0.001 PFS HR =0.47, P<0.001
’ F: 6.4 M (95% Cl, 5.5-7.2)

F: 11.1 M (95% ClI, 9.0-13.1) -
G: 6.8 M (95% ClI, 5.5-7.6) G: 3.3 M (95% Cl, 2.2-3.6)

31.0 9.4

FOLFIRINOX FOLFIRINGCX

Probability (%)
Probability (%)

12 15 18 21
Meonths

12 15 18 21 24 27 30 33
Months

No. at Risk Mo. at Risk
Gemcitabine 171 134 80 48 28 14 7 5 3 3 7 7 1 Gemcitabine 171 88 26
FOLFIRINGX 171 146 116 81 62 34 20 13 9 5 3 FOLFIRINGX 171 121 85 42




Conroy T et al, N Engl J Med. 2011 May 12;364(19):1817-25

PRODIGE 4/ACCORD 11

2"d line:
F group: G alone (82.5%),
G-com (12.5%)
G group:
o FOLFOX (49.4%), GO
(17.6%), PFL (16.5%)
o FOLFIRINOX: 4.7%

Hazard ratio for TUDD of QL2
0.47 (95%C1,0.30-0.74)
p<0.001

9 12 15

6
Months since randomization

Number at risk
Gemcitabine 157 9
Folfirinox 163 35 13

Gemcitabine Folfirinox

Gr 3-4

Event

Hematologic
Neutropenia
Febrile neutropenia
Thrombocytopenia

Anemia

Nonhematologic

Fatigue

Vomiting

Diarrhea

Sensory neuropathy

Elevated level of alanine
aminotransferase

Thromboembaolism

FOLFIRINOX
(N=171)

no. of patients,

75/164 (45.7)
9/166 (5.4)
15/165 (9.1)
13/166 (7.8)

39/165 (23.6)
24/166 (14.5)
21/165 (12.7)
15/166 (9.0)
12/165 (7.3)

11/166 (6.6)

Gemcitabine

(N=171)

total no. (%)

35/167 (21.0)
2/169 (1.2)
6/168 (3.6)

10/168 (6.0)

30/169 (17.8)

14/169 (8.3)
3/169 (1.8)
0/169

35/168 (20.3)

7/169 (4.1)

time until definitive deterioration (TUDD)

=0.001

0.03
0.04
NS

<0.001
<0.001
<0.001

NS




Ox: oxaliplatin Nab-P: nanoparticle paclitaxel
Iri: irinotecan S-1: tegafur/Gimeracil/Oteracil potassium

TOXI C Ity F: 5-FU Erl: erlotinib

G: gemcitabine

(<1000/mm?) DI: dose intensity
| Regimen | Age | PS | >Gr3 | (Combination arm) = Gr 3 | DI |
Neutropenia (%) Other toxicity (%) (%)

Ox+Iri+F 61 fatigue (23.6), vomit (14.5) 78/81/82
G 61 diarrhea (12.7), neuro (7.3) 100

Nab-P+G 62 fatigue (17), diarrhea (6), 81/75
G 63 neuro (17) 35

S-1+G 65 fatigue (4.9), vomit (4.5), 87/83
G 65 diarrhea (4.5), AST (12) 33

Erl + G 64 fatigue (15), diarrhea (6), NA
G 64 infection (17), rash (6)

N Engl J Med. 2013;369(18):1691-703

J Clin Oncol 2013;31:1640-8 SI g n I.I:I C a.nt tOX I C I ty
N Engl J Med 2011;364:1817-25

J Clin Oncol 2007;25:1960-6
39



Key milestone in 15t line tx

Pre-1996

The dark ages. Nothing works

1996

Gemcitabine improves survival compared with
5-FU. Gemcitabine is approved for PC & 055-7m

1996-2005

Many agents tested. No drug or drug G +Ix
combination is better than Gemcitabine =m ,

2005

Erlotinib + Gemcitabine modestly improves
survival compared with Gemcitabine.

Erlotinib is approved for PC 0S=6.24 m, +0.3m

2005-2009

More drugs tested. Man 2006:S-1 was approved in Japan

2010

FOLFIRINOX improves survival compared with
Gemcitabine

2012

nab-Paclitaxel + Gemcitabine improves
survival compared with Gemcitabine

Presented By Hedy Lee Kindler, MD at 2013 ASCO Annual Meeting






Topic

Epidemiology

Chemotx in advanced disease
1st line
o Gemcitabine-based regimens
o Non-gemcitabine regimens

2nd |ine



2"d [ine development

Regimen Sample |Median PFS/ITTP |Median OS
size (months) (months)

OFF (oxaliplatin, 5-FU, folinic acid)! 7

FOLFOX2

CapOx?
FOLFIRI4

Irinotecan®

Capecitabine®

S-17

MM-398 (nanoliposomal CPT11)?

1. Pelzer, JClin Oncol 2005 (abstract); 2. Berk, Hepatogastroent 2012; 3. Xiong, Cancer 2008, 4. MNeuzillet, Waorld
Gastroent 2012; 5. Takahara, Cancer Chemaother Pharmacol 2013; 6. Boeck, Oncology 2007 7. Todaka, Jpn
JClin Oncol 2001008 Ko, BrJ Cancer 2013,

PRESENTED AT:

Presented By Andrew Ko at 2014 ASCO Annual Meeting



Oettle H et al, J Clin Oncol. 2014 Aug 10;32(23):2423-9

OFF vs. FF (CONKO-003) A
endpoint: OS

OFF (N=76)
Oxa 85 mg/m?, D8/22
+ FF 4 of 6 wks

FF (N = 84)
LV 200 mg/m?

E_-El1 20NN mn/m?2

Inclusion

Mets
Duration of 1st line
KPS

15t line G alone
*KPS>70
eAdequate organ
function

>18 y/o

—H4>0O0—T—4A>T4W0m
L) ——A>PN—ZZ00Z2>2

—
o
o
|

OFF median, 5.9 months; 95% Cl, 4.11t0 7.4
=mun FF median, 3.3 months; 95% CI, 2.7 to 4.0

OFF median, 2.9 months; 95% CI, 2.4 to 3.2
=mun FF median, 2.0 months; 95% CI, 1.6 to 2.3

o]
(=]
|

Log-rank P=.010 Log-rank P=.019

HR, 0.66; 95% Cl, 0.48 to 0.91 HR, 0.68; 95% CI, 0.50 to 0.94

Overall Survival (%)
= (=]
o (=]
| |

Progression-Free Survival (%)
S

No. at risk No. at risk

OFF 76 59 37 22 15 10 2 OFF 76 34
FF 84 46 24 16 11 5 FF 84 20




Oettle H et al, J Clin Oncol. 2014 Aug 10;32(23):2423-9

OFF FF
Grade!| Gradell Gradelll GradelV Gradel Gradell Gradelll GradelV

Nausea/emesis 25 3

Paresthesia 3 P<0.001

Pain

Leucopenia

Thrombocytopenia

Diarrhea




NAPOLI-1: Randomized Phase 3 Study of
MM-398 (nal-IRl), With or Without
5-Fluorouracil and Leucovorin
versus 5-Fluorouracil and Leucovorin,

In Metastatic Pancreatic Cancer Progressed
on or following Gemcitabine-Based Therapy

Daniel Von Hoff,' Chung-Pin Li,2 Andrea Wang-Gillam,? Gydrgy Bodoky,* Andrew Dean,?
Gayle Jameson,' Teresa Macarulla,® Kyung-Hun Lee,” David Cunningham,
Jean Frédéric Blanc,® Richard Hubner,'® Chang-Fang Chiu," Gilberto Schwartsmann,?
Jens Siveke,!? Fadi Braiteh,'* Victor Moyo,'® Bruce Belanger,
Navreet Dhindsa,’ Eliel Bayever,'® Li-Tzong Chen'®

1TGen, Scottsdale Healthcare, Scottsdale, AZ, USA; ZTaipei Veterans General Hospital and National Yang-Ming University,
Taipei, Taiwan; 3Washington University, St. Louis, MO, USA; 45t Laszlé Teaching Hospital, Budapest, Hungary; St John of
God Hospital, Subiaco, Westemn Australia, Australia; 8Vall d’'Hebron University Hospital, Barcelona, Spain; “Seoul National
University Hospital, Seoul, South Korea; The Royal Marsden Hospital, London, UK; ®Hopital Saint-André, Bordeaux, France;
0The Chnistie NHS Foundation Trust, Manchester, UK; ""China Medical University Hospital, Taichung, Taiwan; 2Hospital de
Clinicas de Porto Alegre, Porto Alegre, Brazil; **Klinikum rechts der Isar der TU Manchen, Munich, Germany;
“Comprehensive Cancer Centers of Nevada, Las Vegas, NV, USA; “*Memmack Pharmmaceuticals Inc., Cambridge, MA, USA;
16N ational Institute of Cancer Research, Tainan, Taiwan




NAPOLI-1 Study Design

MM-398: 120 mg/m? g3w

Metastatic
pancreatic
cancer

Received prior
gemcitabine-
based therapy

N =417

n =151

5-FU/LV: 2000 mg/m? over 24 h/200 mg/m?

weekly x 4, qéw n=149

MM-398 + 5-FU/LV*: 80 mg/m? + 2400 mg/m?

over 46 h/400 mg/m? g2w n=117

* Primary endpoint: Overall survival
« Secondary endpoints: PFS, ORR, CA19-9 response, and safety
« Stratification factors: Albumin, KPS, and ethnicity

* Study was amended to add the MM-398 + 5-FU/LV arm once safety data on the combination became available;
63 patients already had been enrolled in the onginal 2-arm study at the time of amendment.

Von Hoff at al. ESMO GI 2014 39



OS: MM-398 + 5-FU/LV

17 0S, months
g 09° Median (95% Cl)
£ 08 -
4 —_— — MM-398 + 5-FU/LV 6.1 (4.8 - 8.9)
nE_ : — 5.FUILV 4.2 (3.3 -5.3)
5 0.6 7 HR=0.67 (0.49 - 0.92); p=0.0122
S 05 -
® 04 -
E 0.3 -
S 02 - .
0.1 -
0 1 | | | | 1
0 3 6 9 12 15 18
Months
# at risk: 117 a7 51 20 B
119 2] 34 11 3 1

Von Hoff et al. ESMO GI 2014. 40



PFS: MM-398 + 5-FU/LV

0.9
0.8
0.7
0.6
0.5
04
0.3
0.2
0.1

Progression-Free Survival Proportion

# at risk:

PFS, months
il Median (95% CI)
| — MM-398 + 5-FU/LV 3.1(2.7-4.2)
— 5-FU/LV 1.5(1.4-1.8)
1 HR=0.56 (0.41 - 0.75); p=0.0001
. . |
J | | | | 1
0 3 6 9 15 18
Months
117 50 22 T 2
119 23 6 3 P 1

Von Hoff et al. ESMO GI 2014. 41



OS: MM-398 Monotherapy

0.9
0.8
0.7
0.6
05
0.4
03
0.2
0.1

Overall Survival Proportion

# at risk:

0S, months
Median (95% CI)

— MM-398
— 3-FU/LV

4.9 (4.2 - 5.6)
4.2 (3.6 -4.9)

HR=0.99 (0.77 - 1.28); p=0.9416

Ll
| | | | | | | | |
0 3 6 9 12 15 18 21 24 27
Months
151 109 53 21 10 2 2 1]
149 89 41 16 | 3 1 1 1

Von Hoff et al. ESMO GI 2014. 42



PFS: MM-398 Monotherapy

c 1 -
'E PFS, months
o Median (95% ClI)
o
o 0.8 T
T 07 - — MM-398 2.7 (2.1 -2.9)
% ] — 3-FU/ILV 1.6 (1.4 - 1.8)
5 e HR=0.81 (0.63 - 1.04); p=0.1001
0.5 T
3
w 04 -
c
2 0.3 -
&
® 0.2 A
o
© 01 -
o -
0 ] 1 1 ] ] 1 1 ] )
0 3 6 9 12 15 18 21 24 27
Months
# at risk: 151 49 14 2 0 0
149 H 9 5 3 1

Von Hoff et al. ESMO GI 2014. 43






Summary - Survival

Resectable 15% Surgery+ 15-20m
adjuvant

Locally advanced 25% CT/CCRT 9-12m

Metastatic 60% CT 6-10m

1. Geer RJ, Brennan MIF. Am J Surg 1993; 165:68-72.
2. Willett CG, et al. J Clin Oncol. 2005;23:4538-4544.s
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THERAPY IN
TRACT CANCER



Pooled Analysis

Looked at mostly phase Il trials
RR (N=2,810 pts, 104 trials) 22.6%
TTP (N=1,543pts, 60 trials) 4.1 m
OS (N=2,197 pts, 82 trials) 8.2 m

Most important drugs: gemcitabine, fluoropyrimidines,
platinums

Gemcitabine alone is not superior to fluoropyrimidines

Platinums increase the activity of both fluoropyrimidines and
gemcitabine

Trend towards better OS comparing two drug combination
over monotherapy (9.0 vs 7.5 m, p=0.086)

Gemcitabine and platinums had highest RRs

Eckel E et al. Br J Cancer 2007;96:896-902

56



Phase Ill Study: UK ABC-02

Eligible cholangiocarcinoma, gallbladder,
ampullary carcinoma patients (n=410)

Randomized 1:1

(stratified by centre, primary site, PS, prior
therapy and locally advanced vs. metastatic)

Arm A n=206 | Arm B n=204

Gem 1000 mg/m? D1,8,15 q 28d Cisplatin 25 mg/m?
24 weeks (6 cycles) + Gem 1000 mg/m?

24 weeks (8 cycles)

Primary endpoint OS

Valle et al, NEJM 2010,;362:1273 57




ABC-02 Results: PFS & OS (ITT)
m 5 — 8m

o

]

al
1

HR (95% Cl): 0.64 (0.52, 0.80)

HR (95% CI): 0.63 (0.51, 0.77)

o
o0&
2 c
®.Q

7
5o
£
oD
oo
oh
Ca
(1le]
c
(v}

Proportion alive

= q_———

| | I | I [ T I
12 16 20 24 8 12 16 20 24
Time since randomisation (months) Time since randomisation (months)
Number at risk Number at risk
Gem 206 115 56 18 4 3 1 Gem 206 151 97 53 28 15 4
CisGem 204 140 95 36 18 10 4 CisGem 204 167 120 76 51 28 17

RR: 26.1 v 15.5% Valle et al, NEJM 2010;362:1273
DCR: 81.4 v 71.8% (p=0.049)




Randomized Phase |l Study: Japan BT-22

Advanced BTC

(N=84)
Standard

regimen Overall Survival

—:cc 11.2m
~GEM 7T m

Probability

©
I~

Intrahepatic/Extra-

15 18 21 24
Time to event (month)

GB/Ampullary

Response Rate/DCR  11.9/38.1% 19.5/48.8%

1-yr survival rate 31% 39%

PFS 3.7m 5.8m Okusaka T, et al. BrJ Cancer 2010;103:469-474.

59



Second line therapy

Patients Patients Treated Objective Disease
Regimen Ireated and Evaluated Response Rate Control Rate

FOLFIRVXELIRI, No. (%) 64 (32.7 61 (328
LVSFU2 plus cisplatin, No. (%) 38 (19.4) 37 (19.9
5.FU/capecitabine, No. (%) 40 (204 37 (19.9
FOLFOX/XELOX, No. (%) 21 (10.7 20 (108
Sunitinib, No. (%) 10 (5.1) 948
Other, No. (%)? 23 (1.7 2 (119 12 (545
All regimens, No. (%) 19 (100) 18 (100) 118 92 (495
; N _ | A

25 (41.)
23 (62
17459
9(45.0
6 (66.7)

o
FJT"J—'—T"-J-IE-L!'I"-I

Cancer 2015



Molecular-targeted Agents

No survival benefit was achieved until now

Line Phase Number of patients ORR mPFS (months) mOS (months)

EGFR
GemOx = erlotinib I'st 268 6% versus 30% 4.2 versus 5.8 9.5 versus 9.5
GemOx + cetuximab I'st 150 29% versus 23% 5.3 versus 6 2.4 versus ||
GemOx/cetuximab I'st 30 63% 8.8 15.2
GemOx/cape/Pmab I'st 46 33% 8.3 10
Gemlrino/Pmab I'st 2.7
Erlotinib 2nd 42 8% . 75
VEGF
GemOx/bevacizumab I'st 35 40% 2.7
Sorafenib Any 46 2% : 44
Sorafenib I'st 31 0% 9
Sunitinib 2nd 56 8.9% 4.8
MEK
Selumitinib 2nd 56 12% . 9.8
HER-2
Lapatinib 2nd 17 0% . 52
Combination
Erlotinib/bevacizumab I'st 53 12% 9.9
Gemcitabine + S-1 I'st 7.1 versus 4.2 [2.5 versus 9

Noel M, et al. OncoTargets and Therapy 2013:6 1545—-1552
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S-1: Japanese Phase Il Trials for Approval

@ Patients with pathologically confirmed advanced BTC

S-1 (N=19)1 S-1 (N=40)2

S-1 dosage 80-120mg/day for 28 days,
followed by 14 days rest, qéw

ORR 21.1% (4/19) 35% (14/40)
OS mos 8.3 9.4
PFS mos 3.7 3.7
Grade 3/4 ANC
Grade 3/4 anorexia 10.5% 7.5%

Grade 3/4 diarrhea
Grade 3/4 fatigue 10.5% 7.5%

1. Ueno H, et al. BrJ Cancer 2004, 91:1769-14 2. Furese J, et al. Cancer Chemother Pharmacol 2008; 62:849-55




S-1 and Gemcitabine Combination Therapy
Phase Il Study

Phase Il Study Phase Il Study
(N=35)1 (N=25)?2
S-1+Gemcitabine S-1: 80-120mg/day S-1: 60-100mg/day
dosage di-14 di-14
Gemcitabine: Gemcitabine:
1,000mg/m2D 1, 15 1,000mg/m2D 1, 8
Q4wks Q3wks
ORR 34.3% 30.4%
OS mos 11.6 12.7
prsmos | ss | 31
Grade 3/4 ANC 34% 56%
Grade 3/4 leukopenia 23% 24%
Grade 3/4 anemia 20% 8%
Grade 3/4 diarrhea - 4%

1. Sasaki T, et al.Cancer Chemother Pharmacol 2010;65:1101-07 2. Kanai M, et al. Cancer Chemother Pharmacol
2011;67:1429-34




S-1 and Gemcitabine Combination Therapy
Randomized Phase Il Study JCOG 0805

Advanced Biliary Tract Cancer
(N=101)

Gemcitabine 1,000mg/m2D 1,8 [N S-1: 80-120mg/day, D1-28 |

S-1: 60-100mg/day , D1-14 q3wks g6wks

G+S S-1

1-year survival rate 52.9% 40% Primary end point

ORR 36.4% 17.4%

Median PFS 7.1m 4.2m P<0.0001
HR=0.44

Median OS 12.5m 9.0m P=0.52
HR=0.86

Grade 3-4 ANC 60.7% 4%

Morizane C et al. Cancer Sci. 2013 ;104:1211-6




JCOG 0805 versus BT-22 Study

Trial/ JCOG 08051 BT-222

Regimen Gemcitabine+S-1 Gemcitabine+ Cisplatin
1-year survival rate 52.9% 39%

(0]3{3 36.4% 19.5%
MedianPFs | 7im | aam
Median OS 12.5m 11.2m
All-grade Nausea 35.3% 68.3%
Algradevomiting | ___137% | ____4ssn |
All-grade Anorexia 51% 80.5%

1. Morizane C et al. Cancer Sci. 2013 ;104:1211-6 2.0Okusaka T, et al. Br J Cancer 2010;103:469-474




Japan Ongoing Phase Il Study in Unresectable
Biliary Tract Cancer: JCOG 1113

~ Planned phase |ll trial: JCOG1113

Obijective: To evaluate the non-inferiority of GEM+S1
to GEM+CDDP.

Recurrent or unresectable biliary tract cancer
I

randomlzation

Standard arm ‘ l Test arm

GEM: 1000 mg/m? d1, GEM:1000 mg/m2 d1, 8
CDDP: 25 mg/im? d1, 8 S-1: 60, 80, 100mg/body/day d1-14
repeated every 3wk5 repeated every 3wks

Primary endpoint: Overall survival




Conclusions

BTC: Gemcitabine and S-1 combination
chemotherapy has promising efficacy and good
tolerability in patients with advanced biliary tract

cancer.
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