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Peptide vaccine
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Genetic vaccine
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Passive Immunotherapy
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TCR or CAR
T-cell cloning genetic engineering

CAR, chimenic antigen receplors, PO-1, programmed death-1.
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Nivolumab versus Docetaxel in Advanced

N Engl J Med. 2015 Oct 22;373(17):1627-39.

The NEW ENGLAND JOURNAL of MEDICINE
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‘ ORIGINAL ARTICLE ‘

52% (29 of 56
patients with
ongoing
response)

Nivolumab versus Docetaxel in Advanced
Nonsquamous Non-Small-Cell Lung Cancer

TS5FFEEIELAE-JERE L RNSCLC
P35 4 LE LEBER R

Nivolumab

—
— > s
—j}l’?j(zgzml) VS I“ta#t}b (290@]) i‘_ —: > 1496 (5 of 36 ® Tlm_e tm’_\rst response
. . D i Y patients with M During nivolumab treatment
= Prlma ry end p0|nt; OS Docetaxe! l. _E — 1 r::&?;r;g) - E;:rnji::;:;anx;;tti;estment
s . —
Table 2. Tumor Response with Nivolumab versus Docetaxel in Patients with . ——— 9 ~ N gftregtment
Advanced Nonsquamous Non-Small-Cell Lung Cancer.* ; : T B & 2 2 % I rgoing response
Nivolumab Docetaxel Weeks
Variable (N =292) (N = 290)
Objective responset
5
_1?] —_ 10{}_
2 904
ORR 19% 12% T
(1) (1) = 80 o o
= OS(1yr) 51% 39%
Best overall response — no. (%) a 704
(.
Complete response 4(1) 1(<1) Eg 60 5]
Partial response 52 (18) 35 (12) — 50 _ ., . =
Stable disease 74 (25) 122 (42) g 40 | p=0.002
Progressive disease 129 (44) 85 (29) E | 39/i .
Could not be determi w 30+ I Nivolumab
ined 33 (11) 47 (16) n !
Time to response — moif g 20+ :
Median 21 26 g 10 I Docetaxel
|
Range 1.2-8.6 1.4-63 0 | | | { | | | | |
Duration of response — moz9| 0 3 6 9 12 15 13 21 24 27
Median 17.2 Months

Range 1.8 to 22.6+



Nivolumab versus Everolimus in Advanced Renal-Cell Carcinoma.

N Engl J Med. 2015 Sep 25.

The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ”

Nivolumab versus Everolimus in Advanced
Renal-Cell Carcinoma

BriaE (ME#EMEF)RCC
P3S4 LE LB ER
=KL T (a10f)
vs ITAAYRL (mTORBEEH) (4114)
*primary endpoint; OS

Table S1. Antitumor Activity (All Randomized Patients).

‘ Nivolumab ‘ Everolimus

e

" ORR 25% 9%

Best overall

Complete response 4(1) 2(1)

Partial response 99 (24) 20 (5)

Stable disease 141 (34) 227 (55)

Progressive disease 143 (35) 114 (28)

Not evaluated 23 (6) 48 (12)
Median time to response. months (range) 3.5(1.4-24.8) 3.7(1.5-11.2)
Median duration of response, months 12.0 (0-27.6) 12.0 (0-22.2)
(range)*

Probability of Progression-free
Survival

Probability of Overall Survival

rogression-
Patients free Survival Progression
1.0= P FS (95% Cl) Events
mo
0. Nivelum
0.8 Everoclim
0.7
0.6+ PFS 4.6mo 4.4mo
0.54
0.4+
0.3+
0.2 Mivolumab
0.1+ Everolimus
0'0 | | | I I | | | | | |
0 3 6 9 12 15 18 21 24 27 30 33
Months
No.of Median Overall No.of
Patients Survival (95% Cl) Deaths
OS mo
Nivolumab 410 250 (21.8-NE) 183
1.0 Everolimus 411  19.6 (17.6-23.1) 215
0.9
Hazard ratio, 0.73 (98.5% CI, 0.57-0.93)
0.8 P=0.002
0.7
0.6+
0.5 MNivolumab
0.4
0.3 Everolimus
0.2
7 EEFHRIS.55 BIEE
0.0 T T T T T T T T T T |
0 3 [ a 12 15 18 21 24 27 5 30 33

Months



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Chimeric Antigen Receptor T Cells
for Sustained Remissions in Leukemia
relapsed or refractory ALL  30Pts
complete remission 90%

6 month event-free survival 67%
6 month overall survival 78%

T o0l 3 o0
£ O - E .
= B = | 2 TTTTEEEsEEEsssssssssss »
e I a .
% X h"l E X | --:
= - H ........................
g ) - b o )
i ! 5
s O iy > O
= | e e e et =
£ 0 5 O
2 0 £ o Survival rate at 6 mo,
'§ Survival rate at 6 mo, E 78% (95% Cl, 65-95)
a Y 67% (95% Cl, 51-88) ‘
00 I T | | | | I GD T T T T I T 1
1] 3 6 9 12 15 18 21 24 0 3 6 9 12 15 18 21 24

No. of
Patients

Months since Infusion

30 18 14 5 1 1 1 1 1

MNo. of
Patients

Months since Infusion

30 26 19 10 4 2 1

1

1



Middleton G, Silcocks P, Cox T, et al. Gemcitabine and capecitabine with or without
telomerase peptide vaccine GV1001 in patients with locally advanced or metastatic
pancreatic cancer (TeloVac): an open-label, randomised, phase 3 trial. Lancet Oncol.

2014 Jul;15(8):829-40.

HEIT/EBHERENA | L2 E (GEM+Cap) {E2E8%3%(2 cycles) {EZE % (6 cycles)
Ei ¥4 (6 cycles) IRTFREIIFY +RTIFREIIFY

1,062451 35845 350451 35443
UK study GV1001(hTERT class Il 16mer peptide)
2007 ~2011 + GM-CSF vaccine
RITF RIODFDILEBREND LRBEZIERT
REETEIRAD D=
100 - Chemotherapy alo_ne 1004 . —— Chemotherapy alone
0sS B No progression — suerlcenomuerherr

—— Concurrent chemoimmunotherapy

754 75 -

504 50

Overall survival (%)

254 25

Proportion without progression (%)

T
0 6 12 18 24 30 0 6 12 18 24 30
Time from randomisation (months) Time from randomisation (months)

D ADIF>TIE2010Provenge &P THRIF CTE 8RS U



FDAIC ‘Breakthrough Therapy’ I8E%ZZ (T A REEER(20154698%51)

=)= Hm#A =t g E JE R 8% FFE1L
CRS-207: Listeria monocytogenes
CRS-207 plus expressing mesothelin .
GVAX GVAX: Tumor cell lines Pancreatic cancer uUs, 2014 Aduro
A transduced with GM-CSF cDNA
2O0F> Rindopepimut EGFRvIII peptide vaccine Glioblastoma us, 2015 Celldex
Autologous dendritic cells -
DCVax-L treated with patient’s tumor Brain tumor .UK' 201.4 (Prom.ls.lng Northwest
innovative medicine)
lysate
CTLO19 CD19-specific CAR gene- ALL us, 2014 Novartis
transduced autologous T cells
THERRERE | JcARO1S €D19-specific CAR gene- ALL us, 2014 Juno
s transduced autologous T cells
BOE
EBV-associated Atara
EBV-CTL Allogeneic EBV CTL lymphoproliferative us, 2015
. MSKCC
disease
* Hodgkin's lymphoma us, 2014
. . . * Melanoma uUs, 2014
s Nivolumab Anti-PD-1 antibody « NSCLC US, 2015 BMS
FIVvo * RCC Us, 2015
RA> b
ESS Pembrolizumab | Anti-PD-1 antibody Melanoma us, 2013 Merck (US)
. . * Bladder cancer uUs, 2014
MPDL3280A Anti-PD-L1 antibody « NSCLC US, 2014 Roche
FDAth Bilinatumomab | Anti-CD19 BiTE antibody ALL us, 2014 Amgen




FHEE VWD A RERE A% (ECKRE) TR
(BRADOF>, TITOI—HIE, REFIY WA BRI
R4 > FEEE) @ BEFEL=IER,
Fﬁ]%hﬂﬁ@ﬁ:b(:iﬁ@?gﬂ%ﬁﬂ' RS54 R ED BAEIREESR(C
ERDIRETH D K= < BN

SN ESREOMFFHFHRT
T AN RO WS 5O W

EEFICLD
HA RS54 > DiRs



http://en.wikipedia.org/wiki/File:Immune_response.jpg
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Response Criteria
IpilimumabiaE COEBRRDINT—>

N—RA512 RAASDIC
A N 1 B (=
— y? —

T hSHh - |2 CHEN
2 1 g (o
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g ~ £
2 TR
@ DE &
£ E -
& 58
& g -
H 8
£ 8-
[+ o

<63 -2 21 63 105 147 189 231 273 315 357 309 441 483 525 63 21 63 105 147 189 231 273 M5 357
Relative Day " = T Relative Day from Date of First Dose

¢ —hBEk®c D FiRZEHIREIC
— 150 —_
£ fEhR
g -
5 &
D s 12080 ®
E 5 -~ £
3 " e T e
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125 AL ry 1937
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£ 21 2 63 105 147 189 231 273 M5 357 B3 21 21 63 105 147 189 2H 273 315 357

Relative Day from Date of First Dose

Change from baseline in total SPD (%)

Immune-Related

IpilimumabiaEE&DIEE Y1 XDZE(L

900.0

800,01

*22/167 (13%) TirRCTPRF/IESD
(WHOH#IETI(IPD)

700,01

600.0

500.0

400.0

300.04

200.04

100.0

0.0 1

-5.04

o

SD

|

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170

Patiante

560"~

-105.0

1.0
" WHOZE# CR,PR,SD
8d 0y TT7S ’ ’
<
0.7 4 | P : ‘,S:
E 06 7 *® R it ]
I
1 “ . ‘@ -@-©
Foos “ irRC CR,PR,SD
$ 04 ] R
-
-
0.3 ] -
‘1%,‘_1_
0.2 4 gt
CR/PR/SD (by WHO criteria) T
014 ---- irfPR/ArSD (by the irRC) TR,
0.0 —— — PD and Unknown response %_'ﬁﬁ’
I S O e e e L L
001 2 3 4 5 6 7 8 9 10 11 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34

T S Vi LY
. ‘ Months IplilimabafEbmEEs (A)
Subjects at Risk
CR/PR/SD 63 63 B3 62 61 60 59 59 59 59 59 55 53 52 51 51 47 47 46 45 44 43 42 41 40 34 24 18 10 6 1 0 0 O
irPR/irSD 22 22 22 22 20 20 18 19 19 18 18 17 16 16 14 14-14 14 13 13 12 12 12 12 12 12 12 10 8 6 3 3 1 1 O
PD/Unkown 142136118102 86 73 63 53 46 44 40 33 32 30 28 26 23 21 17 15 14 12 10 10 10 9 8 4 2 0 0 0O O 0 O



Change from Baseline in Target Lesion Size (%)

beyond PDTOjiaE kit

Nivolumab#f#:

100 Eiagmid /] + 1stoccurrence of new lesion

@ subjects still on treatment

V¥ CRorPR

l:] % change truncated to 100%

Decarbazinefltf:

4+ 1st occurrence of new lesion
@ subjects still on treatment
W CRorPR

O % change truncated to 100%

Change from Baseline inTarget Lesion Size (%)

-100 —— T ® . —'IOO—I :

Time Since Treatment Initiation (Weeks)

— T T T T T T T T T T T T T T T
18 24 30 36 42 48 54 60 66

Time Since Treatment Initiation (Weeks)

Immune-related response pattern Immune-related response pattern

17/54%1 (31.4%) 8/49%1 (16.3%)

Nivolumab in Previously Untreated Melanoma without BRAF Mutation

Robert et al. N Eng J Med 2015
15



Chiou VL, Burotto M. Pseudoprogression and Immune-Related Response in Solid Tumors.

J Clin Oncol. 2015 Nov 1,;33(31):3541-3.

Table 1. Clinical Response Rates for Programmed Death-1 and Programmed Death Ligand-1 Inhibitors Across Solid Tumors

Primary Response Criteria Immune-Related Response Criteria
No. of Objective Primary No. of Objective
Evaluable No. of Response  Response Evaluable No. of Response Rate
Regimen and Trial Cancer Type Patients  Responses Rate (%) Criteria Patients Responses™ (%)
Nivolumab
Brahmer et al?® (2010) Colorectal, melanoma, renal cell 89 S 8 RECIST 1.0 Not reported Not reported  Not reported
Brahmer et al'® (2012)  Multiple 135 17 13 RECIST 1.0 Not reported 4 additional Not reported
Melanoma 52 9 17
Non-small-cell lung 49 B 10
Ovarian 17 1 6
Renal cell 17 2 12
Motzer et al'® (2015)  Renal cell 168 35 21 RECIST 1.1 168 38 23
Rizvi et al?! (2015) Non-small-cell lung (squamous) 117 17 14.5 RECIST 1.1 Not reported Not reported  Not reported
Topalian et al’® (2012)  Multiple 236 49 21 RECIST 1.0 Not reported 8 additional Not reported
Melanoma 94 26 28
Non-small-cell lung 76 14 18
Renal cell 33 <l 27
Topalian et al'? (2014)  Melanoma 107 83 31 RECIST 1.0 Not reported 4 additional Not reported
Weber et al'! (2013) Melanoma 87 22 25 RECIST 1.1 Not reported Not reported  Not reported
Weber et al?? (2015) Melanoma 120 38 31.7 RECIST 1.1 Not reported 10 additionalt Not reported
Wolchok et al'® (2013) Melanoma 52 21 40 Modified Not reported 4 additional Not reported
WHO
Lambrolizumab
Hamid et al’® (2013) ~ Melanoma 117 44 38 RECIST 1.1 135 50 37%
Pembrolizumab
Hodi et al® (2014) Melanoma 411 1154/1645 40/28 RECIST 1.1 192 13 additional ~ Not reported
Robert et al'* (2014) Melanoma 157 41 26 RECIST 1.1 173 51 29%
MPDL3280A
Herbst et al'” (2014) Multiple| 175 32 18 RECIST 1.1 Not reported Not reported  Not reported
Melanoma 43 11 26
Non-small-cell lung 53 11 21
Renal cell 56 7 13
Powles et al'® (2014)  Bladder 65 17 26 RECIST 1.1 Not reported 1 additional Not reported

PD- 1A DRI RIC DN TILirRCFHEEH (F A 3R 0N
K% (RECIST) TFHMliTE3 ? MOLAREFRERTI(E?

16



DA RERERFEDH A Y > X2015
(RRARPRBRDE R TT) DIERRAS

- REICHEEIINAREDTFOIEST D RAZINELU TRITERETS.
+ BRBHAREREDRFEICEITDIZTERAAZFT LD,
« DAREBEEZEDSEDFERDIZOH (CERFMERDRMREICIRLU TCORESR

ZHhihi UTEERYT B,

« BADOF>, TITVF—MREKRE. REFITYIRA> NEESR

ZXRRET D,

« BAREFEDHARZITO CVWSIF AT 7 LERBFRERSUICE

FHERZITSEXEREZHRICESET B,

DA REREDRKREBRD—F> I DI —T
/II TV —MRBREIT—F>DIIN—T
EMmsthEES

17



A SERERFEDOHA Y > X2015 II. BRABGRERDE X 5

BHABSFRAEBRDE X /5
~ B2THENLEREEIELT ~ DEEEM
HA I RERDI=DDIRFTESS a. MROAH AR
3f & = b. WHROHAIEICDULT
= =

QERFRIBRF DREIEKICDNT
I. BFAREREDRFECSHIZDOT

OB ARBEREDOT T O—F : . 5 I AHESEEitER
RN EEMEDRNE

P OB EBERERT S 21—

ORBERIG QEEE

@I AR —H—DRFR QHERT Y1 >

GERERIRIADIRER. INE, 7. MRiF IV. 55 I tHERPRAER

OEAND AR OE L=

@b A serEEEDREBEICHAITT QBT T 1>

18



-

\_

WA RERERFEDHA Y >R
BHABRPREER D1 Y >R

~

DA RERERFEDH A5 >RX2015
BHAERPRERDE X 75
~ZETHRNIFEFRZHE LT~

HRERhR
2015 Guidance on Cancer
Immunotherapy Development Early-
Phase Clinical Studies
-For Development of Safe and
Effective Immunotherapy -

2015 Guidance on Cancer
Immunotherapy Development Early-
Phase Clinical Studies
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. https://www.pmda.go.jp/rs-std-
jp/facilitate-developments /0013.html
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770—F A4 {EFRFF XRER y BAF T
Provenge GM-CSF-PAP% %
(Siouleucel-T) mL-BRARRET | AILRASA *E (2010) Dendreon
75§AJ ipulieuce ﬁﬂﬂﬂ
DOF> o
Oncophage %ﬁfgsmﬁ*gg 7 BHRA A<, 7 (2008) Antigenics
XK E (2011)
Yervoy _ -, HF5(2012) BMS
(ipilimumab) CTLA-4IRE *3/=% BR o (2012) INEFEE G
H 7 (2015)
A7 (2014)
i *D/—% X E(2014)
FIy7 Opdivo —— Bx 2019) BMS
7"*;{ E:" (nivolumab) = NSCLC ; E:g:g; NI
BHRA A *E (2015)
Keytruda AS5/—< X E(2014) Merck (3K)
. PD-1[EE
(pembrolizumab) NSCLC S (2015) Merckgﬁ)
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ERERERERMNSDL YR
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BRERZIERDdurability (cure®aJgEE6)
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(Immune-related response criteria, irRC)
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Topalian SL, Sznol M, McDermott D.F, et al. Survival, durable tumor remission, and long-term safety in

patients with advanced melanoma receiving nivolumab. J Clin Oncol 2014;32:1020-30.
100 - -

2 80 - Nivolumab&&Hii (RE) Nivolumab 1 mg/kg

.g E 6{] .

3 9; 40 4

g = 20-

- @ .

S8 ST e T HIET(C

=T 207 N 2fELEAEIR

DS -40-

g T 40- RERESHDT

S g0 N 2B B
~100 4

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

Nivolumab 3 mg/kg

(53]
[==]
L

BERESHDT
2L EiEiBE

Change in Target Lesions
From Baseline (%)

0O 10 20 30 40 5 60 70 80 90 100,110 120 130 140 150
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AS ) —RICHWTBIREFITY IIRA > MNEEA 2 AlDESH Rl

BARABG AREHBR
PD-1#i4& (Nivolumab)+ CTLA-4%u& (Ipilimumab) 2&lconcurrent$fAiES (n=53)

0] J |HE 40% (21/52) £ o

- I3
X =
g 100 . 7% [— £

MBI TR RS 2

@ K 4
é 60 S

s 40 < 1004
o %]
T 20 &
3 ‘o

% 0 % 504
= -204 1)

£ = 04
% 40 e
< AN N £

5 & 50
T . 5
<

~100] v -100+4

0 10 20 30 40 50 60 70 80 90 100 110 120 L L |
Weeks since Treatment Initiation Patient
atients
Wolchok et al, N Engl J Med 2013 &KD5|H < >

80% L. EDREZ A/

1-year survival
of 82%
95% Cl
(69.0%-94.4%) L
Immuno-oncology combinations: a
iCensored o Died/treated review of clinical experience and
il iisio R o el R 2T future prospects. Antonia SJ Clin

o dlseieimtsvne 9/3 Cancer Res. 2014;20(24):6258-68.
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