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IO Agents are Transforming Clinical Practice:
SCCHN

Number of Number of 1-yegr overall Median pverall
atients deaths survival rate survival
P % (95% Cl) months (95% CI)
Nivolumab 240 133 36.0 (28.5-43.4) 7.5 (5.5-9.1)
Standard therapy 121 85 16.6 (8.6—26.8) 5.1 (4.0-6.0)
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Ferris RL, et al. N Engl J Med 2016;375:1856-67.



IO Agents are Transforming Clinical Practice:

SCCHN

Overall survival among patients with baseline PD-L1 21% Overall survival among patients with baseline PD-L1 <1%
. Median overall
Number of Number of Median _overall NumAber of Number of survival
atients deaths survival patients deaths months (95% CI)
P months (95% CI)
Nivolumab a8 49 8.7 (5.7-9.1) Nivolumab 73 45 5.7 (4.4-12.7)
Standard therapy 61 45 4.6 (3.8-5.8) Standard therapy 38 25 5.8(4.0-9.8)
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Ferris RL, et al. N Engl J Med 2016;375:1856-67.
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IO Agents are Transforming Clinical Practice:
NSCLC

Pembrolizumab

Chemotherapy

Hazard ratio for death, 0.60 (95% Cl, 0.41-0.89)

P=0.005
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IO Agents are Transforming Clinical Practice:

Progression-free survival (%)

Number at
risk
Nivolumab

Nivolumab
plus

ipilimumab
Ipilimumab

Melanoma
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316 292 271 177 170 160 147 136 132 124 106 86 50 38 14 9 6 2 1 1 1 0
314 293 275 219 208 191 173 164 163 151 137 116 65 54 18 11 7 2 1 0 0 0
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Larkin J, et al. N Engl J Med 2015;373:23-34.



IO Agents are Transforming Clinical Practice:
Melanoma

Patients with PD-L1-positive tumours
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IO Agents are Transforming Clinical Practice:
Melanoma

Patients with PD-L1-negative tumours

Number at risk

Nivolumab
Nivolumab plus
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Immunogenic and Non-Immunogenic
Tumours — Rationale for Combination Therapy

Potential characteristic of immunogenic and
non-immunogenic tumours?!

A B

Nonimmunogenic tumor
microenvironment
|

Combination therapies
with agents that create
immunogenic tumor
microenvironment and

granzyme B

Tcell
oD cos immune checkpoint therapy
Teell Teell
with CD45R0
Teell expression

with PD-L1 with PD-L1
expression exprassion

Immunogenic tumor
microenvironment

v

Immune checkpaint therapy Durable clinical benefit
and durable clinical benefit

1. Sharma P, Allison JP. Science 2015;348:56-61;
2. Adapted from Hegde PS, et al. Clin Cancer Res 2016;22:1865-74.

Pre-existing immunity and response
to immunotherapy?

Pre-gxisting Immunity Non-functional immune Excluded infiltrate Immune desert
(z0-30%7) response

CD8/IFNy signature

Response to immunotherapy

Many or most patients may lack pre-existing immunity



The Cancer Immunity Cycle Includes Many
Potential Therapeutic Targets

Trafficking of
T cells to tumors

Priming and activation

Anti-CTLA-4 y P e

Anti-CD137 s 9 o

Anti-OX40 ' § ' Infiltration of T cells
Anti-CD27 : / : - into tumors

IL-2 ' g Anti-VEGF
IL-12

Cancer antigen

presentation e \ ;

Vaccines
IFN-a
GM-CSF
Anti-CD40
TLR agonists -
Viral therapies Release of o

cancer cell antigens

Chemotherapy

Recognition of
cancer cells by T cells

Killing of cancer cells

Anti-PD-L1

Anti-PD-1
IDO inhibitors

Radiation therapy
Targeted therapy

Adapted from Kim JM, Chen DS. Ann Oncol 2016;27:1492-504.
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HOW DID A PERSON STAKE A CLAIM?

They put posts where there gold is fo stake a claim.
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Where Will We Strike Gold Next?

Killing of cancer cells Priming and activation Cancer antigen presentation

* PD-L2 * OX40 * KIR monoclonal antibodies
* LAG3 » CD137 *TLR
* TIM-3 * GITR * MUC1
» Adenosine A2aR * CD40 * IFN-y
e B7-H3 e CD27
* VISTA *4-1BB
* IDO inhibition *ICOS
* Inhibition of TGF-f signalling o IL-2
* Oncolytic virotherapy  Vaccines
» DNA damage response  Oncolytic virotherapy
inhibitors

...and they will provide further guidance on selection of therapeutic agents
for combination, patient populations and treatment strategies.

Chen DS, Mellman I. Immunity 2013;39:1-10; Dholaria B, et al. J Hematol Oncol 2016;9:138.



1. 10-10 Combinations

Eﬁ “\\lll‘llrll”l” W Inhibiting

Activating G PP
\“ {f: }
Receptors o\ ; o Receptors
~ HVEM . @,
f CcD27 :
< ﬁ CD137

Critical Reviews in Oncology/Hematology 89 (2014) 140-165



]
Many Possible Targets and Opportunities
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Dempke WCM, et al. Eur J Cancer 2017;74:55-72.
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Anti-KIR Monoclonal Antibodies to Activate
Innate Immune Response

Anti-KIR

NK inhibition by KIR —) Activation by KIR blockade
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Anti-K| Lirilumab/Nivolumab Combo Highly tjvate

Rom Leidner, MD

Effective in Head and Neck Cancer

Silas Inman @silasinman
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The combination of the killer-cell
immunoglobulin-like receptors (KIRs)
inhibitor lirilumab with the PD-1 inhibitor
nivolumab (Opdivo) resulted in an
objective response rate (ORR) of

24 1% in patients with sguamous cell
carcinoma of the head and neck
(SCCHN), according to phase I/l
findings presented at the Society for

”

Immunotherapy of Cancer (SITC) 31st 7 KIR blockade

Annual Meeting & Associated
Programs.

In the phase I/l study, 29 patients with SCCHN were evaluable
for response, of which 3 had a complete response (10.3%) and 4
had a partial response (13.8%), 2 of which were near complete
responses with a 280% reduction in tumor size. The 6-month
overall survival (OS) rate with lirilumab plus nivolumab was 90%
and the 12-month OS rate was 60%



SITC 2016

Preliminary efficacy from a phase 1/2 study of the natural killer
cell-targeted antibody, lirilumab in combination with nivolumab
in squamous cell carcinoma of the head and neck

Rom Leidner,! Hyunseok Kang,? Robert Haddad,? Neil H. Segal,* Lori J. Wirth,> Robert L. Ferris,?
F. Stephen Hodi,® Rachel E. Sanborn,! Thomas F. Gajewski,” William Sharfman,? Dan
McDonald,® Shivani Srivastava,® Xuemin Gu,® Penny Phillips,® Chaitali Passey,® Tanguy Y.
Seiwert”

1Earle A. Chiles Research Institute, Providence Cancer Center, Portland, OR, USA; 2The Sidney Kimmel Comprehensive
Cancer Center, Johns Hopkins University School of Medicine, Baltimore, MD, USA; 3Dana-Farber Cancer Institute, Boston,
MA, USA; “Memorial Sloan Kettering Cancer Center, New York, NY, USA; SMassachusetts General Hospital, Boston, MA,
USA, 8University of Pittsburgh, Pittsburgh, PA, USA; “University of Chicago Medical Center, Chicago, IL, USA,; 8Bristol-Myers
Squibb, Princeton, NJ, USA




Lirtlumab + Nivolumab (NCT01714739) or
Nivolumab Monotherapy in SCCHN

NCT01714739 (Phase 1/2) CheckMate 141 (Phase 3)2
Lirilumab + Nivolumab Nivolumab Monotherapy

ORR, n/N (%)* 7/29 (24.1) 32/240 (13.3)
Complete response* 3 (10.3) 6 (2.5)
Partial response* 4(13.8) 26 (10.8)

DCR, n/N (%) 15/29 (51.7) NR

ORR by PD-L1 expression, n/N (%)"
<1% 0/9 (0) 9/73 (12.3)
21% 7/17 (41.2) 15/88 (17.0)
>5% 6/11 (54.5) 12/54 (22.2)
>50% 4/7 (57.1) 7/19 (36.8)

Overall survival in all patients, %

(95% Cl)

At 6 months 90! 55.6 (48.9, 61.8)
At 12 months 608 36.0(28.5, 43.4)

*Includes unconfirmed responses.
SPatients at risk, n = 10/41.

1. Ferris RL, et al. N Engl J Med. 2016 Oct 8 [Epub ahead of print]; 2. Data on file.



2. Oncolytic Immunotherapy

Reovirus Vaccinia virus Measles virus

Coxsackievirus Adenovirus



Reovirus Vaccinia virus

Pexastimogene
devacirepvec

Enadenotucirev

Coxsackievirus Adenovirus

Measles virus




Oncolytic Viruses: Mechanism of Action
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T-VEC: HSV-1-derived oncolytic immunotherapy

HSV-1 strain, JS1 Improves tumour-cell lysis compared with other strains
Deletion of ICP34.5 Provides tumour-selective replication
Deletion of ICP47 Prevents ICP47 from blocking antigen presentation

(restores antitumour immune response)

Early/increased US11 (as a result

of ICP47 deletion) Increases replication of ICP34.5-deleted HSV-1 in tumour cells

Insertion of human GM-CSF

(2 copies replacing |CP34.5) Enhances antitumour immune response

ICP34.5 ICP34.5 ICP47

X F
T~
L L

pA hGM-CSF CMV CMV hGM-CSF pA

Pr— —



How does T-Vec work?

Metastas
{eginlu
and liver

Recruitment and
activation of
dendritic cells
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T-VEC injection site
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OPTIM Phase lll Trial (005/05)

T-VEC

Intralesional

<4 mL x 106 pfu/mL once, then
after 3 weeks <4 mL x 108 pfu/mL
Q2w

Injectable, unresectable .~Randomization Primary endpoint:
Stage llIB-IV melanoma 21 (T-VEC:GM-CSF) durable response

rate (DRR)T

Stratification:

1. Disease substage

2. Prior systemic treatment Planned
3. Site of disease at 1st recurrence N =430
4. Presence of liver metastases

Primary endpoint: DRR: rate of CR or PR that began at any point within 12 months of
initiation of therapy and lasted continuously for 6 months or longer*

Secondary endpoints: OS, objective overall response (CR and PR) rate, safety

“Determined using modified WHO criteria by an independent, blinded
endpoint assessment committee. TPatients were to remain on treatment
for at least 24 weeks despite progression (unless intolerable AEs or

Andtbacka RH. et al. JCO 2015 investigator decision to start new therapy). QD, once daily.
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Example of Interval Progression Prior to
Response with T-VEC

Cycle 1 Cycle 2

Cycle 3
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54% of T-VEC objective responders and 48% of T-VEC durable
responders exhibited interval progression before ultimately achieving
response



Endpoints
Primary: DRR
Intention-to-treat |GM-CSF, % (n =| T-VEC, % (n = : :
(ITT) set 141) 295) Unadjusted odds ratio
8.9
DRR 2.1 16.3 (95% ClI: 2.7, 29.2);
P <0.0001
Secondary: ORR
GM-CSF, % (n = 141) | T-VEC, % (n = 295)
Obj?é:;lggn(?s\;erall 5 7 26.4
(95% Cl) (1.9, 9.5) (21.4, 31.5)
CR 0.7 10.8
PR 5.0 15.6

Andtbacka et al. JCO 2015



OS by Stage and Line of Therapy

C Stage NIBNIC/IVM1a

D Stage IVM1b/IVM1c
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FDA News Release .
Inquiries
FDA approves first-of-its-kind product for the
Media
treatment of melanoma
f4 Tara Goodin
f sHaRE in UNKEDIN | @ PINIT | &% EMAIL | & PRINT . 240-402-3157
Consumers
For Immediate October 27, 2015 [ OCOD@fda.nhs.gov
Release . 332INFO-FDA
Release The U.S. Food and Drug Administration today approved Imlygic (talimogene
laherparepvec), the first FDA-approved oncolytic virus therapy, for the treatment of Follow FDA

melanoma lesions in the skin and lymph nodes.



VOLUME 34 - NUMBER 22 - AUGUST 1., 2016

Talimogene Laherparepvec in Combination With Ipilimumab
in Previously Untreated, Unresectable Stage IIIB-IV

Melanoma

Igor Puzanov, Mohammed M. Milhem, David Minor, Omid Hamid, Ai Li, Lisa Chen, Michael Chastain,
Kevin S. Gorski, Abraham Anderson, Jeffrey Chou, Howard L. Kaufman, and Robert H.I. Andtbacka

* 79% stage IV disease

e 21% stage IVM1la

« No DLT

» Grade 3/4 adverse events in 26.3%
e 18-month PFS = 50%

e 18-month OS = 67%



Change From Baseline (%)

VOLUME 34 - NUMBER 22

- AUGUST 1, 2018

Talimogene Laherparepvec in Combination With Ipilimumab
in Previously Untreated, Unresectable Stage IIIB-IV

Melanoma

Igor Puzanov, Mohamimed M. Milhem, David Minor, Omid Hamid, Ai Li, Lisa Chen, Michael Chastain,
Kevin S. Gorski, Abraham Anderson, Jeffrey Chou, Howard L. Kaufman, and Robert H.I. Andtbacka

M = 18 patients

Best Overall Response per irRC No. (%)
Owerall response rate 9 (50]

CR 41(22)

PR 51(28)
SD 4(22)
FD 5{28)
Disease control rata 13(72)
{CR+PR+SD)
Durable response rate (CR or 8{a4) (———-
PR lasting = 6 months)

I Stage lllb (n=1)

*

t t

Stage llic in=3) I Stage VMla (n=4) I Stage IVM1b(n=5) N Stage IVMIc (n = 5]



Change From Baseline (%)

VOLUME 34 - NUMBER 22 - AUGUST 1. 2018

Talimogene Laherparepvec in Combination With Ipilimumab
in Previously Untreated, Unresectable Stage IIIB-IV

Melanoma

Igor Puzanov, Mohammed M. Milhem, David Minor, Omid Hamid, Ai Li, Lisa Chen, Michael Chastain,
Kevin S. Gorski, Abraham Anderson, Jeffrey Chou, Howard L. Kaufman, and Robert H.I. Andtbacka

INJECTED LESIONS

100 4

50 4

iy

=100

Mo. (%) 514 4{11) 15 {43) 11 (31}
Tumor area change: I = 25%: = 50% 1o = 256% I = 100%: to < -50% B - 100%



MASTERKEY-265 Phase 1b Study Schema

N=21 T-VEC intralesional

*Up to 4 mL per treatment

*1st dose 10% PFU/mL
*Then 108 PFU/mL Q2W

Unresectable stage Il or
IV melanoma

Treatment naive T-VEC Intralesional
Injectable lesions

S
A
F
=
T
Y

No clinically active brain : : Pembrolizumab 200mg IV Q2W g
mets ! ! , . L
No active herpetic skin i i : : L
lesions or prior ' : ! ! o
complications from Wk-5  Wk-2 ! : W
herpetic infection WK 0 DLT Wk 6 U

Window 5

Treatment until whichever occurs first:
* Progressive disease per irRC 30 (+7) days
* Intolerance after end of
» All injectable tumors disappeared (T-VEC only) treatment

e 2Years



Best Change in Tumor Burden

_ Bl Stage llib (N=1)
N =16 B Stage llic (N=5)
B Stage IV Mla (N=1)
B Stage IV M1b (N=2)
B Stage IV Mi1c (N=7)

Percentage Change from Baseline

All 16 patients were followed at least 12 weeks from the first dose of pembrolizumab and must have had an
evaluable response. Stable disease must be > 77 days to be considered evaluable.

Long G et SMR 2015 37



MASTERKEY-265 Phase 3 Study Design

« Unresectable stage Il or
IV melanoma

* Treatment naive
— Prior BRAFi allowed
 Injectable lesions

T-VEC Intralesional
Pembrolizumab 200mg IV Q3W

T-VEC placebo Intralesional

Pembrolizumab 200mg IV Q3W

Primary Endpoints: PFS and OS

IDENTICAL CLINICAL DESIGN IN RELAPSED/METASTATIC HEAD AND NECK
CANCER (MASTERKEY 232)



3. DNA Damage Response Inhibition

PARPI

DNA-PKi =

Chk1i

Weeli

Curtin NJ, et al. Nat Rev Cancer 2012;12:801-17.



Conclusions

|O drugs are transforming clinical practice

Single agent activities are relatively modest in many
tumour histologies

Combination therapies, with acceptable toxicity profiles,
need to be developed

Potential combinatorial gains may be accrued with
|O-10 combination, oncolytic immunotherapy and
DDRI

There are still many trials to be designed, conducted
and completed



THANK YOU



	Combinatorial Immune Therapies to Enhance Outcomes in Solid Cancers�
	投影片編號 2
	投影片編號 3
	投影片編號 4
	投影片編號 5
	投影片編號 6
	投影片編號 7
	投影片編號 8
	投影片編號 9
	投影片編號 10
	投影片編號 11
	投影片編號 12
	投影片編號 13
	投影片編號 14
	投影片編號 15
	投影片編號 16
	Preliminary efficacy from a phase 1/2 study of the natural killer cell–targeted antibody, lirilumab in combination with nivolumab in squamous cell carcinoma of the head and neck
	投影片編號 18
	投影片編號 19
	投影片編號 20
	Oncolytic Viruses: Mechanism of Action
	投影片編號 22
	投影片編號 23
	 T-VEC: HSV-1-derived oncolytic immunotherapy
	投影片編號 25
	投影片編號 26
	投影片編號 27
	OPTiM Phase III Trial (005/05)
	Example of Interval Progression Prior to Response with T-VEC
	投影片編號 30
	OS by Stage and Line of Therapy
	投影片編號 32
	投影片編號 33
	投影片編號 34
	投影片編號 35
	投影片編號 36
	Best Change in Tumor Burden
	MASTERKEY-265 Phase 3 Study Design
	投影片編號 39
	Conclusions
	投影片編號 41

