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Immune checkpoint inhibitors in NSCLC

®© 2017 Society for Immunctherapy of Cancer
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CA209-003 5-Year Update:
Phase 1 Nivolumab in Advanced NSCLC
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ADVANCES iN ®) PD1/PD-L1 Inhibitors increase Overall

IMMUNOTHERAPY™ Survival in 2L Advanced NSCLC

CHECKMATE 017 CHECKMATE 057
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Toxicities in 2/3L Randomized trials

Atezolizumab Nivolumab Nivolumab Keynote 010
OAK SQ: CM 017 NSQ:CM 057
(updated OS; 2L) (updated OS; 2/3L)
Related Grade o 0 0 0
3.5 AEs 15% 8% 11% 13-16%
Discontinuation
due to related 5% 6% 6% 4-5%
AEs
Pneumonitis 1% 59 39 4-59%
AEs
Rittmeyer, et al., Lancet 2017
Brahmer, et al., NEJM 2015
Borghaei, et al., NEJM 2015
Herbst, et al., Lancet 2015
NC. C.C,

®© 2017 Society for Immunctherapy of Cancer
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|
-
Overall 582 0.75 (0.62, 0.91) :
Age Categorization _._I‘
(years) —— 1
<65 339 0.81 (0.62, 1.04) o
>65 and <75 200 0.63 (0.45, 0.89) :
>75 43 0.90 (0.43, 1.87) !
Gender :
Male 319 0.73 (0.56, 0.96) :
Female 263 0.78 (0.58, 1.04) I
Baseline ECOG PS ——
0 179 0.64 (0.44, 0.93) —.—:
>1 402 0.80 (0.63, 1.00) I
Smoking Status ‘ —-— ‘
Current/Former Smoker 458 0.70 (0.56, 0.86) —f—
Never Smoked 118 1.02 (0.64, 1.61) '
EGFR Mutation Status o : ¢
Positive 82 1.18 (0.69, 2.00) o :
Not Detected 340 0.66 (0.51, 0.86)
Not Reported 160 0.74 (0.51, 1.06) 0.95 05 1.0 20 4.0
All randomized patients (nivolumab, n = 292; docetaxel, n = 290). Nivolumab C—y  DOCEtaxel
Borghaei H, Paz-Ares L, Horn L, Spigel D, Steins M, Ready N et al. @ '\ e C (S,it;C)

Nivolumab versus Docetaxel in Advanced Nonsquamous Non-Small-Cell
Lung Cancer. New England Journal of Medicine. 2015;373(17):1627-1639.

Society for Immunotherapy of Cancer
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PD-L1 selection to brldge the gap?
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Negative Weak Positive Strong Positive
(1%-49%) (50%-100%)

Society for Immunotherapy of Cancer
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KEYNOTE-024 StUdy DESign (NCT02142738)

Key Eligibility Criteria Pembrolizumab
« Untreated stage IV NSCLC 200 mg IV Q3W
« PD-L1 TPS 250% (2 years)
* ECOG PS 0-1

* No activating EGFR mutation or
ALK translocation

» No untreated brain metastases Platinum-Doublet

« No active autoimmune disease Chemotherapy
requiring systemic therapy (4-6 cycles)

Pembrolizumab

200 mg Q3W
for 2 years

Key End Points

Primary: PFS (RECIST v1.1 per blinded, independent central review)
Secondary: OS, ORR, safety

Exploratory: DOR

Reck M et al, ESMO 2016, NEJM 10/16

Society for Immunotherapy of Cancer
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MONOTHERAPY™ S Efficacy data: Keynote 24
AMT7% -
| P=0.0011 CR 4 % Prog_reSS|on Free Events, Median, HR P
60 - 45% PREND SUI’VIV8| — 7“3 :;c; (99% ClI)
: 0.50
ol Chemo 16 60 (037068 0
801
701
2601 48%
£
301
201 15%
101 _LN|_I'|_A_I
00 3 6 9 12 1I5 18
No. at risk Time, months
Pembrolizumab Chemotherapy o o e . 2 : :

imaging every 9 weeks

% Clear and strong signal of activity

ORR is improved, with a control arm that performs as expected (based on other phase lll trials)
45% ORR is the one of best RRs ever reported in 1% line setting (and with monotherapy!)

Time to Response is identical between Pembro and Chemo

PFS is improved by 4.3 months (HR of 0.50)

Improvement of PFS in all subgroups (except female/never smokers => lower mutational load ?)

Strongest signal of PFS benefit observed in SqCC (HR of 0.35)
@ —— (§It9

Society for Immunotherapy of Cancer
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Keynote 24: Survival data

IMMUNOTHERAPY™ =
. Events, Median, HR P
Overall Survival n mo  (95% Cl)
Pembro 44 NR 0.60
0.005
100+ : Chemo 64 NR  (0.41-0.89)
! 80%
907 ' 72% 1 70%
801 ; | 54%
?0- 1 L_LE Il 1 [ L
2 60 !
w.\ 50_ : : AL L L1 11 Ja I L1 ]
O 401 i !
30+ : :
201 : i
10 : !
0 T I T } T T 1
0 3 6 9 12 15 18 21
No. at risk Time, months
154 136 121 82 39 11 2 0
151 123 106 64 34 T 1 0
Clearcut survival benefit
* Estimated rate of OS @ 12 months: 70% (Pembro) vs 54% (CT)
* HR for death: 0.60
* Despite cross-over in 50% of patients on the control arm
@ —

Reck M et al, ESMO 2016, NEJM 10/16
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in tumors known to have
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PFS by Tumor Mutation Burden

Subgroup CheckMate 026 TMB Analysis
Nivolumab in First-line NSCLC

High TMB Low/medium TMB
Nivolumab Chemotherapy Nivolumab Chemotherapy
100 {eq n=4r n =60 100.4 n=111 n=94
\ Median PFS, months 9.7 5.8 Median PFS, months 4.1 6.9
90+ (95% ClI) (5.1,NR)  (4.2,85) 90 (95% Cl) (2.8,54)  (5.5,8.6)
801 HR = 0.62 (95% ClI: 0.38, 1.00) 80+ HR = 1.82 (95% CI: 1.30, 2.55)
70 | 70 -
60 60 -
S
o 50 Nivolumab 50 4
o
40 40
30 - 30
Chemotherapy Chemotherapy
20 - 20 - B0
10 101 Nivolumab
A
0 - 0
0 3 6 9 12 15 18 21 0 3 6 9 12 15 18 21 24
Months Months
No. at Risk
Nivolumab 47 30 26 21 16 12 4 111 54 30 15 9 7 2 1
Chemotherapy 60 42 22 15 9 7 4 94 65 37 23 15 12 5

Peters, et al., AACR 2017

Tsitc >
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Study Design

PACIFIC (NCT02125461/D4191C00001):

* Phase 3, randomized, double-blind, placebo-controlled, multicenter, global

study (26 countries)

Patients with locally advanced

unresectable NSCLC (Stage Ill)

in a consolidation setting (N=702)
.

\ 4

Arm 1 (n=468):
Durvalumab i.v. 10 mg/kg q2w
for up to 12 months

Absence of progression following

at least 2 cycles of platinum-based
chemotherapy concomitant with radiation
therapy

\ 4

Arm 2 (n=234):
Placeboi.v. 2w

Primary endpoints
* PFS, OS

Secondary endpoints

* ORR, DoR, DSR

* Safety/tolerability

* PK, immunogenicity, QoL

DoR = duration of response; DSR = deep sustained response; FPD, first patient dosed; i.v.
= intravenous; LPCD = last patient commenced

dosing; NSCLC = non-small cell lung cancer; ORR = objective response rate; OS = overall
survival; PFS = progression-free survival;

PK = pharmacokinetics; g2w = every 2 weeks; QoL = quality of life.

Est. completion: 2017
FPD* Q2 14
LPCD: Q2 16

Tsitc >
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Safety Summary*
Durvalumab Placebo
(N=475) (N=234)
Any-grade all-causality AEs, n (%) 460 (96.8) 222 (94.9)
Grade 3/4 142 (29.9) 61 (26.1)
Grade 5 21(4.4) 13(5.6)
Leading to discontinuation 73(15.4) 23(9.8)
Any-grade treatment-related AEs, n (%) 322 (67.8) 125 (53.4)
SAEs, n (%) 136 (28.6) 53 (22.6)
Any-grade immune-mediated AEs, n (%) 115(24.2) 19(8.1)
Grade 3/4 16 (3.4) 6 (2.6)

*Two patients randomized to placebo received at least one dose of durvalumab and were
considered part of the durvalumab arm for safety reporting.

Safety analysis set. AE, adverse event; SAE, serious adverse event

@ —sccc Csieo

Society for Immunotherapy of Cancer
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No. at risk
Durvalumab
Placebo

| (\\

PFES probability
o
a1
1

r

Stratified hazard ratio, 0.52 (95% CI,0.42-0.65) Two-sided P<0.0001
PFS by BICR (Primary Endpoint; ITT)

Durvalumab Placebo
(N=476) (N=237)
Median PFS (95% CI), months  16.8 (13.0-18.1) 5.6 (4.6—7.8)

35.3% (29.0-41.7)
27.0% (19.9-34.5)

12-month PFES rate (95% CI)
18-month PFS rate (95% CI)

55.9% (51.0-60.4)
44.2% (37.7-50.5)

Durvalumab

1 |
|
| I Placebo
1 |
1 |
1 |
T T T 1 T 1 T T T
0 3 6 9 12 15 18 21 24 27
Time from randomization (months)
476 377 301 264 159 86 44 21 4 1
237 163 106 87 52 28 15 4 3 0

BICR, blinded independent central review; Cl, confidence interval; ITT, intention-to-treat; PFS, progression-free survival

® - o<

Tsitc >
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Cancer @) Combination
e Immune checkpoint blockade

Priming phase . Effector phase

Ribas A, N Engl J Med 2012; 366:2517-2519. —\ S S & Sitc >

Assaciation of Community Cancer Canters.

Society for Immunotherapy of Cancer
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First-Line Nivolumab * Ipilimumab in NSCLC
IMMUNOTHERAPY™

Stage I1IB/IV NSCLC (any histology), no prior chemotherapy for advanced disease, ECOG PS 0 or 1

|

Nivolumab 3 mg/kg IV Q2W Nivolumab 3 mg/kg IV Q2W
Nivolumab 3 mg/kg IV Q2W? + +

Ipilimumab 1 mg/kg IV Q12WP Ipilimumab 1 mg/kg IV Q6W"

|

Until disease progression® or unacceptable toxicity

Primary endpoint: safety and tolerability

Secondary endpoints: ORR (RECIST v1.1) and PFS rate at 24 weeks assessed by investigators
Exploratory endpoints: OS, efficacy by PD-L1 expression

 Updated data® presented here are based on median follow-up durations of 22 months (monotherapy) and 16 months (combination cohorts)

Overall additional follow-up relative to previous reports: monotherapy, +~18 months;! combination cohorts, +6 months?

ClinicalTrials.gov number NCT01454102; @Treatment allocation not randomized; PTreatment allocation randomized; earlier cohorts evaluated other dosing schedules/regimens? Patients tolerating
study treatment permitted to continue treatment beyond RECIST v1.1-defined progression if considered to be deriving clinical benefit
dBased on a September 2016 database lock

1. Gettinger S, et al. J Clin Oncol 2016;34:2980-2987; 2. Hellmann MD, et al. Lancet Oncol 2016 Dec 5. [Epub ahead of print].

Society for Im

@ NEEE (iatip
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Nivolumab % Ipilimumab ORR by Tumor PD-L1 Expression
CheckMate 012: First-Line Nivolumab # Ipilimumab in NSCLC
100 - 92
g0 | M Nivo 3Q2W + Ipi 1 06/12W [ Nivo 3 Q2W
:
60 - |
g 43 I
% 40 - :
© 23 | 91
20 - | 13
-
0 - 1
n 77 52 19 16 46 32 13 12
Overall <1% 21% 250%

PD-L1 expression

* 5 CRs (10%) were achieved in the nivolumab monotherapy cohort (1 in a patient with tumor PD-L1 expression <1%)

* 6 CRs (8%) were achieved in the nivolumab + ipilimumab cohorts? (3 in patients with tumor PD-L1 expression <1%)
Based on a September 2016 database lock; 23 determined radiographically per RECIST v1.1 and 3 identified by pathologic
evaluation

-
oG C sitc
’
A==
Association of Community Cancer Centers
Society for Im rapy of Cancer
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Combination I-O (IPI/NIVO) potential in
first line ?

All Treated Subjects, n=77

Ipilimumab:

.
Y—| CTLA-4

PD-L1 >1%, n=46

Nivolumab:

ST R

PD-L1 250%, n=13

g -
LA
oo Y i
mPF5= 8.0 month (4.1, 13.2) ‘ mPFS= 12.7 month (7.8, 23) mPFS= NR (7.8, NR)
T ) »
e PRI
—-.\-\‘\LH CE—= 1—\—|—\_‘ ¢ il | ————————— [ Casaewd
. .,
. - - “_I_.
" e
o
| 1y 0S rate: 76% 1y OS rate: 87% 1y OS rate: 100%
= s
friad oM a5
CheckMate 012

Goldman, et al, ASCO Annual Meeting, 2017

© 2017 Society for Immunctherapy of Cancer
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Study Design KeynCte_

Patients:

* Metastatic non-
squamous NSCLC

* First line metastatic
treatment

* Measurable disease

* ECOG PS0-1

* Tissue for biomarker
available

* EGFR wild type

* EML4/ALK fusion
negative

* No active CNS
metastases

189

Carboplatin/Cisplatin
Pemetrexed
Pembrolizumab

200 mg Q3W Pemetrexed _>m_.>
X4 cycles Pembrolizumab

Carboplatin/Cisplatin

Pemetrexed Pembrolizumab
+Saline Pemetrexed
X4 cycles +Saline _>-

R
A
N
D
@)
\%
I
Z
A
T
I
@)
N

Stratify:

* PDL1 prop score: 21%,
<1%

* Smoking status

* cisplatin vs carboplatin

Primary Endpoint: PFS — target HR 0.7
Secondary Endpoints: OS, ORR, AE
Exploratory Endpoints: QoL

TN
H
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Phase 3 first-line combination trials in advanced
NSCLC (all PD-L1 unselected)

paclitaxel/carboplatin

paclitaxel/carboplatin

paclitaxel/carboplatin

Treatment N* Arms P"i""“."?
-] int
Checkmate 2271 | 1980 | Nivolumab, ipilimumab Nivolumab Plt;doublet 0s
chemotherapy
MYSTIC2 1092 Durvalumab, Durvalumab S0C Eit based PFS
tremelimumab chemotherapy
Durvelumab 50C Plt-based
NEPTUNE? 800 tremelimumab chemotherapy - 05
Atezolizumab, nab- nab-
Iipawer. 130° 220 paclitaxel/carboplatin | paclitaxel/carboplatin B PFS
Atezolizumab, Atezoli b Paclitaxel/
TMpower 1505 1200 litaxel /carboplatin, SALEZONZINID, carboplatin, PFS
SRREL pae hemcizumllzjm paclitaxel/carbaplatin he.vacig_umb
IMoower 1316 1200 Atezolizumab, nab- Atezolizumab, Nab- PES

*Estimated enrolment

®© 2017 Society for Im

Plt, platinum; SOC, standard of care

L NCTO2477826; 2. NCTO2453282; 3. NUTO2542293;
4. NCTOZ2367781; b. NCT02366143; 6. NCT02367794

<sitc >
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Conclusions Immune Therapy Lung Cancer

* PD1 checkpoint has transformed lung cancer therapy

« PD1 Ab standard of care most 2"d line advanced lung cancer

* Pembrolizumab is new standard for advanced lung cancer PDL1 > 50%
* Durvalumab after CRT for stage lung cancer

* Five year survival for phase 1 nivolumab 15%

* Not where we need to be but there is hope!

* Need predictive biomarkers of efficacy and toxicity

* Combination immune therapy has great promise

* Need more clinical and translational research

@ - oo Csiteo

Society for Immunotherapy of Cancer
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Case Study #1

A 58-year-old female never smoker with bilateral lung
mets, biopsy shows adenocarcinoma, EGFR mutation
(L858R) and PD-L1 is 90% positive (22C3 assay). What do
you recommend?

1. Erlotinib 150 mg po qd
2. Pembrolizumab

3. Pembrolizumab + pemetrexed and carboplatin
combination

e
> -~ > r 4 ~~——
’ CEE &« S' I ‘ o
J_\ (_/ N . “_/_.\'y-}"’-
A t ¢ v Cancer N I
Society for Immunotherapy of Cancer
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Case Study #2

A 70-year-old female ex-smoker with NSCLC with treatment
response to anti-PD-1 antibody presents with increasing cough, SOB
and new decline in 02 sat to 82%. What is your management
recommendation ?

1. Continue anti-PD-1
antibody Baseline 4 months

2. Continue anti-PD-1 with

dose reduction

Hold anti-PD-1 for 2 weeks

4. Discontinue anti-PD-1 and
start prednisone 40 mg po
qd

5. Discontinue anti-PD-1 and
admit for IV steroids

w

P —
« siItc >»
-C

Society for Immunotherapy of Cancer
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KEYNOTE-021 Cohort G

IMMUNOTHERAPY™

Pembrolizumab 200 mg
o o W for 2
Key Eligibility Criteria Q3 Oi JoArs
* Untreated stage IlIB or IV Carboplatin AUC 5 mg/mL/min
nonsquamous NSCLC + Pemetrexed 500 mg/m?

* No activating EGFR mutation or Q3W for 4 cyclesP
ALK translocation

* Provision of a sample for
PD-L1 assessment?

* ECOG PS 0-1

* No untreated brain metastases Carboplatin AUC 5 mg/mL/min
* No ILD or pneumonitis requiring + Pemetrexed 500 mg/m?

Pembrolizumab

200 mg Q3W
for 2 years

End Points

Primary: ORR (RECIST v1.1 per blinded, independent central review)

Key secondary: PFS

Other secondary: OS, safety, relationship between antitumor activity and PD-L1 TPS

I’D=progressive disease. o e s semace (S'Itc
La nge rl et al La ncet OnC0|OgV 2016 ¢Randomization was stratified by PD-L1 TPS <1% vs 21%. @ :’T¥ : ‘/(Jff/ )

tIndefinite maintenance therapy with pemetrexed 500 mg/m2 Q3W permitted. S ok s o Aol



ADVANCES IN

IMMUNOTHERAPY™  ~

Progression-Free Survival

Events,n  Median

HR (95% Cl)

1007
90
80
704
60
501
40
301

Pembro + chemo 23 13mo.

Chemo alone 33 8,9mo

%

PFS,

204
10+

G T T T T
0 5 6 10 15
No. at risk

60 43 20 1
63 32 13 1

COPENHAGEN MB ONgress

PFS and OS Survival data

Overall Survival .

%o

0.53 1007 i 92%
(0.31:0.91) 90
P=0.0102 80+
70
60 |
50 ! !
401 ' Events,n HR (95%) ClI)
Pembro + "
304
20- chemo 13 O.QOE
i (0.42-1.91)
10 Chemo alone | 14 '
1 0 T i . i T
20 0 5 6 10 12 15
No. at risk Time, months
0 60 53 33 5
0 63 57 31 6

Clear PFS benefit and no OS advantage

* Median PFS improved by 4.1 months
e PFSHRis 0.53

* No difference for OS (crossover; immature data........ )
* Estimated rate of OS @ 12 months: 75% (Combo) vs 72% (CT)
* InCT arm cross-over is 51% to PD-(L)1 therapies (pembro & others)

Updated (ASCO ‘17):
* RR: 57% vs 30.5%

* PFS HR has dropped to 0.5 from 0.53, Median now NR vs 8.9
* OSHR has dropped to 0.69 from 0.9 with dip in p value from 0.37 to 0.13

(1yr OS 76% vs 69%)

Langer, et al Lancet Oncology 2016,
Papadimitrikopolou, ASCO 2017

/\

@ ——AEE

Csitc >
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What mutations to “count” in
TMB

Wild-type mRBNA 5" GCU GGA GCA CCA GGA CAA GAU GGA 3
Wild-type polypeptide N Ala G!y Ala Pro Gly Gin Asp Gy C

~ Synonymous Silent mutation GCU GGA GCC CCA GGA CAA GAU GGA
Ala Gly Ala Pro Gly Gin Asp Gly

SNVs GCU GGA GCA CCA AGA CAA GAU GGA

Ala Gly Aa Pro Arg Gin Asp Gly

Missense mutation

— Non-synonymous

Nonsense mutation GCU GGA GCA CCA GGA UAA GAU GGA
Ala Gl Ala Pro Gly Stop

¥
Frameshift mutation GCU GGA GCC ACC AGG ACA AGA UGG
Ala Gly Ala Thr Arg. Thr Arg. Tip
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ADVANCE Tumors use complex and frequently overlapping

mmvunoTHER  mechanisms to escape the immune system

A. Ineffective presentation of B. Recruitment of
tumor antigens (eg, immunosuppressive cells
downregulation of MHC I) : (eg, Tregs, MDSCs)

| D8 TCR
\ cel

O r
PD- |_1 l
e > TGFB D8
' PD-1 v 0 > TGF-B @ 7 > ARGl | Y
®eo; orp .>||_1o ® ; iNOS
_L > IDO . l

» IL-10
D. T-cell checkpoint
dysregulation (eg, PD-1,
CTLA)

ARGl=arginase 1; CTLA-4=cytotoxic T-lymphocyte associated antigen-4; IDO=indoleamine 2,3-dioxygenase; IL=interleukin; iNOS=inducible nitric oxide
synthase; MDSC=myeloid-derived suppressor cell; PD-1=programmed death-1; PD-L1=programmed death ligand 1; TCR=T-cell receptor;

TGF-B=transforming growth factor beta; VEGF=vascular endothelial growth factor. ’ ’ @ AN (S’P
rapy of Cancer

Vesely MD et al. Ann Rev Immunol. 2011;29:235-271. e S S e Society for Im

umor cells

C. Release of immunosuppressive

factors (eg, TGF-B, IDO, IL-10)




