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J-L1 expression was 30%




Justification of the use Combination Strategies




Immuno-Oncology in NSCLC

1st-line combination CT-IO
Non-Squamous

All comers

KEYNOTE 189: Trial Design IMpowerl50 Study Design

Key Eligibility Criteria

« Platinum
(cisplatin vs carboplatin)

+ Smoking histocy
(never vs formericurrent)

Pembrollzumab 200 mg +

Pembrolizumab
200 mg QIW
for up to J5 cycles

Gandhi, AARC 2018; Gandhi, NEJM 2018

Pembrollzumab

* Petients with & sensitizing EGFR mutstion or ALK translocation miust heve disease progression or intolerance of

trestment with one or more spproved targeted therspies
& Aderaltrumat; 1200 mg IV g3w. < Caroplatin AUC 61V gw. @ PaciRanel 200 mgeme IV g3w. « Baactzumad: 15 mgkg IV

W

Maintenance thersp)y
(no crossover permimed)

* Untreated stage IV Pemetroxed 500 mg/m’ + 200 mg QW for
nonsquamous NSCLC Carboplatin AUC § OR upto 31 cycles / B
* No sensitizing EGFR or Cisplatin 76 mgm’ Pemetrexed W or Atezolizumal :tede “"”L
zolizumal
fLK alteration QIW for 4 cycies 500 mgim’ QIW recurrent metastatic until PO per o
» ECOG PS50 o1 nonsquamous N3CLC =
c her RECIST vi.4 =
* Provision of a sample for Tm_mtut mp'-:m""m' or loss of =
POL1 ansessmoriggT e Placebo (normal saline) + Placebo (normal safine) for blomarer tasting Atezodizuma clinical =
* No symptomatic brain Pemetrexed 500 moim’ + for up to 31 cycles any FO-L1 HC status - benefit ]
metastases Carboplatin AUC § OR * + —
} Stratification factors: — ]
Claplatin 76 mg/m’ Pemetrexed Bevacizuman ANDJOR 2
* No pneumonitis requiring = 500 molm? OIW - B =
systemic steroids QIW for 4 cycles S mo » POHL IHC expresshn T J with 5
Lier metzstEses -
bevacizumah w
Stratification Factors = ntil FD
PRt Gross over was N=1202 Bavacizumaly ;Eél 5T Fﬁ
+ POL1 expression e N TP \ J + Bavacizumabs Vi
(TPS* <1% va 21%) permitted o =

Socinski MA, et al. ASCO 2018. Abstract 9002



Immuno-Oncology in NSCLC
1st-line combination CT-1O
Non-Squamous

KEYNOTE 189: Efficacy OS

100+

90 -«

Patients Who Survived (%)

30

104

0

80-
70
60 -4
50
40

| HR: 0.49 (0.38,0.64) |

204

\\\\ 1-yr OS 69.2% (chemo/pembro) vs.

49.4% (chemo/placebo)

\\
Pembrolizumab combination
h‘

N‘. A A :
iy WP
.  TTTTET ST T

HMazard ratio for death, 0.49 (95% C1, 0.38-0.64)
P«0.001

T
12
Months

PD-L1 Tumor Proportion Events /Patients HR for Death (95% Cl)
Score, %
| <1 I

84/190 0.59 (0.38, 0.92)
>1 135/388 0.47 (0.34, 0.66)
1-49 65/186 0.55 (0.34, 0.90)

4| >50 70/202 0.42 (0.26, 0.68) |

Gandhi, AARC 2018; Gandhi, NEJM 2018



Immuno-Oncology in NSCLC

1st-line combination CT-I0

Non-Squamous
IMpower150 Efficacy OS Atezob + _—
Bay =
Cmrbeo Pac Carba/Pac
100 Patients, n 355 337
i ::_':-“ oS, 152 147
17 0-22 8 123165

B0 &7 &1

E T 53 41

E a0 43 34
30 1 . .
221 HR:0.78 (95% Cl: 0.64-0.96; P = .0164
15 . -

IEI'...............................
01 2345678 1011313131 4151817119021 3723242 52 5272520003 IS
Mos R

PD-L1 HR for Death (95% Cl)

High (TC3 or IC3) 0.70 (0.43, 1.13)

Low (TC1/2 or IC1/2) 0.80 (0.55, 1.15)

Negative (TCO and ICO) 0.82 (0.62, 1.08)

Socinski MA, et al. ASCO 2018. Abstract 9002.



Immuno-Oncology in NSCLC

1st-line combination CT-I0

Non-Squamous
IMpowerl50 Efficacy OS by Subgoup

Subgroup n (%)* Median OS5, Mos HR
ABCP BCP
PD-L1 high (TC3 or IC3) WT 136 (20) 1 252 15.0 0.70
PD-L1 low (TC1/2 or IC1/2) WT 226 (32) 1 20.3 16.4 0.BO
PD-L]1 -ve (TCOand ICO) WT 339 (49) — —H 17.1 14.1 0.B2
Liver metasmses WT 94 (14) |E‘—| 13.2 91 0.54
Mo liver metastases WT 602 (BE) ——y 19 8 16.7 0.83
ITT {including EGFR/ALK+) 800 (100) — — 19 8 149 076
EGFR/ALK+ only 1043 (13) ME 17.5 .54
ITTWT 606 (B7) - 192 147 078
0.2 1.0 2.0
HR
e promleees, ITT AT o = 888 e foe @000 - -
e maimiosy grewEas ITT e = 3000 for el Favors Fawors

Atezo+Bev+Carbo/Pac Bev+Carbo/Pac

Socinski MA, et al. ASCO 2018. Abstract 9002.



Immuno-Oncology in NSCLC

1st-line combination CT-IO
Squamous

KEYNOTE 407: Trial Design IMpowerl31: Study Design

- - Maintenance
Untreated stage IV squsmaows Pembrolizumab + Carboplatin+ [no crossover allowed)
NSCLC, Paclitaxel or nab-Pad taxel Pembrolizumab f='!!!
ELD' PsOfL, -whkoyclesx 4 up to 31 cycles Atezolizumab 1200 mg IV 03W+
Avsilsble tumor biopsy for PO-L1 {n =278} Istl Carbo/Paclitaxel® for 4-Eoycles Atezolizumab
mssessment, st 500 NECLE=: [n=338) Lintil PD
Mo brein mets ECOE P53 O-1; : : = orioss of
o pr_n:um-u-n'rtl'. requining Systemi any PO-LL statust Atezolizumab 1200 mg [V 03W+ elinical
T;E—msi;} SIEEII I T iN=1024] pa_arbo/nab-Paclitaxel* for +-6oydes. Atezolizumab benefit
- Paclitaxel or nab-Pacditaxel Placebo [n=343)
Strotification Foctors 3-whcyclesx 4 upto 21 cycles Strotifention Betors
Strotificotion Foctors iy tratifieation foct . : "
Stratified by FO-L1 TFS (< 1% vs 21%), (n=281) :'m:; » Carbo/nab-Paclitaxel .
toeone (pocktoxel vs nob-pocktoel), '.:D:m::' Hntl D
region [=ost Asic vs other) Lross over was

permitted : L .
Primary endpoint: PFS by RECIST v1.1 (BICR), 08 ‘ primary endpoints: investigator-assessed PFS per RECIST v1.1, OS5 (ITT)
Secondary endpoints: ORR and DoR by RECISTv1.1 Pemhr:i fizumeb ndary endpoints: PES, OS in PD-L1 subgroups; ORR, DoR, safety
(BICR), safety up to 35 cycles
Cambophatie: MUCH G, malbacieed 100 min? W, pachitand 200 e CiW, promlivchasmed 200 mg 3 *Patients with EGFF or ALK aberrations must hawe PO orintolerance to 2 1 targeted . "PD-L1 assessed by 5P142
'l.l:l:an:rﬁrmnl:rl:‘;:lrt:‘d‘.\l:n'.:ruEf:ﬁ,éiwimmtdt:m;imr-mnhm:r:. ) IR C amamy

moec® oy

*Carboplatin AUC B W 03W nab-pecitans] 100 mefm? IV Ol pacitaxs] 200 mefm? IV O30

Paz-Ares LG, et al. ASCO 2018. Abstract 105. Jotte RM, et al. ASCO 2018. Abstract LBA9000.




Immuno-Oncology in NSCLC

1st-line combination CT-IO

Squamous
KEYNOTE 407: Efficacy OS

100 - Events, % HR(95% Cl)
Pembro+Chemo 30.6 0.64
80 A Chemo 427  (0.49-0.85)
- Eﬂ -
I . e L s Median 05, Mos
8 4p- ’ 15.9 {13.2-NE)
11.3 (9.5-14.8)
15.9(13.2-NE)
201 11.3(11.3-14.8)
ﬂ L) | 1
0 3 6 g 12 15 18 21
Mos
hy PU ' o )
Median 0S
" TPS< 1% 15.9 (13.1-NE) 10.2 (8.6-13.8) 0.61 (0.38-0.98
* TPS 1% to 49% 14.0 (12.8-NE) 11.6(8.9-17.2) 0.57 (0.36-0.90)
» TPS 2 50% NR (11.3-NE) NR (7.4-NE) 0.64 (0.37-1.10)

Paz-Ares LG, et al. ASCO 2018. Abstract 105.
]

FDA APPROVAL



Immuno-Oncology in NSCLC

SELECT THE RIGHT The King PD-L1

PATIENT
FOR EFFICACY
Nivolumab 28-8 Tumor cells 1%, 5%, 10% Complementary
I Pembrolizumab 22C3 Tumor cells (TPS) 1%, 50% Companion

Tumor cells (TC) 1%, 5%, 50%

Atezolizumab SP142 Complementary
Immune cells (IC) 1%, 5%, 10%

Durvalumab SP263 Tumor cells 25% Unknown

Avelumab 73-10 Tumor cells 1%, 50%, 80% Unknown

Companion diagnosis: REQUIRED for the safe and effective use of a drug
Complementary diagnostic: NOT REQUIRED but can provide additional information
TPS: tumor proportional score; TC: staining on tumor cell: IC: staining on immune cells

Tsao MS, et al. J Thorac Oncol. 2017;1(1 Suppl): Abstract PL 03.03.

ELLAN antibody SPL42 wmibody

Mc Laughlin et al Jama Oncol 2016; 2: 46-54



Immuno-Oncology in NSCLC

e 1st-line combination 10-10
heckMate 227: Study Design }

Upto2yrs

Stratified by histology
(squamous vs

nonsquamous) Coprimary endpoints: OS in PD-

L1-selected populations, PFS in
TMB-selected populations
receiving nivolumab + ipilimumab
vs CT

> 1% PD-L1
1stLin expression
st IV or recurrent (n=1189)

NSCLC, Secondary endpoint (current
no EGFR/ALKm, RN AP AESTTE R analysis): PFS in patients with <
ECOG PS 0/1 mg/kg Q6W 1% PD-L1 expression receiving

(N=1739) (n=187) nivolumab + CT vs CT
<1% PD-L1

2

expression
(n =550)

Histology-based CT*

Nivo 360 mg Q3W + histology-
based CT*

*Nonsquamous: pem + cis or carbo Q3W for (n - 177)
< 4 cycles with optional maintenance (CT: pem; nivolumab + CT: nivolumab + pem); squamous: gem + cis or carbo Q3W for < 4 cycles.
"1 patient randomized as < 1% PD-L1 and subsequently determined to have > 1% PD-L1 expression.

Borghaei H, et al. ASCO 2018. Abstract 9001. ClinicalTrials.gov. NCT02477826.



Immuno-Oncology in NSCLC
1st-line combination 10-10

TMB and PD-L1 Expression Identify District and Independent
Populations of NSCLC

CMO026 . . CM568

1000 1 40 10017
2 i .

) « o . A
'§316 . ..; ; .....:.nghTMB .

® o -

£ 243 ' < i L ' P e =

@ ! E ° E o ! i'.. =

= .3 e o 3 ", Vey ¢ llowmedumTMB 3

@ 100 TR T SRR S B N E 501 .
E .o ’ C o r=-0.16

(o] . . . : " o o = =

) 7 8 ‘ = = | P=0.13
= v lnerewasno,
= : TR gcorrelation ; t

101 ‘ o | H '
0 25 50 75 100
0 2 50 75 100 PD-L1 expression (%)

PD-L1 (% tumor expression)?

Peters S et al Cancer Res 2017; 77(13 Suppl): Abstract CT082 Ramalingam S, et al AACR; 2018 Abstract CT078



Immuno-Oncology in NSCLC

1st-line combination 10-10

CheckMate 227: Exploratory Analysis of

PFS by TMB in Patients With < 1% PD-L1 Expression
TMB 2 10 mut/Mb

Nivo + CT Nivo + Ipi CT

100
HR vs CT 0.56 0.48
30 1 (95% Cl) (0.35-0.91) (0.27-0.85)
3560
Y 1-yr PFS: 45%
(W
a 40 | i
1-yr PFS: 27%
20 1
0

0 3 6 9 12 15 18 21
Mos

Patients at Risk, n
Nivo + CT 43 36 21 14 9 5 2 0
Nivo + Ipi38 20 16 15 10 8 4 1

CT 48 30 16 4 1 1 1

Borghaei H, et al. ASCO 2018. Abstract 9001.



Safety with the combination strategy

KEYNOTE 189: Safety, AEs IMpowerl50: Safety

Pembro+ CT (n=405) Pbo+CT (n=202) Safety Dutcome Atezo+ Atezo+ Bew Bev+
AnyGrade  Grade>3 |AnyGrade Grade>3 Carbo/Pac  + Carbo/Pac  Carbo/Fac
n=233
Any 9.8 67.2 99.0 65.8
AE-related d/c of all trial drugs 138 119 79 6,9

(n = 400) (n=393)

Mediandosesreceived, n (range)

= Atezolizumab 10 (1-43) 12 (1-44) MNA

D/c of Pembro or Pbo 20.2 158 104 84 ® Bevacizumab NA 10 {1-44) E(1-38)
Anemila 4622 163 465 153 Treatment-related AE, n (%) 377 (94) 370 (94) 377 (96)
* Grade3/4 172 (43) 223 (57) 191 (49)

Neutropenia 27.2 158 243 119 " Grades 4 1) 11(3) 9(2)
Acute kidney injury 5.2 20 0.5 NR I * Fatal hemorrhagic 2(<1) 6(2) 3(<1)
" 327 29 14 15 SeriousAE, n (%) 157 (39) 174 (44) 135 (34}

* Nephritis 1.7 15 0 0 i?gﬁ ading to d/c of any treatment, 53 (13 13 [Si]. 98 (25)

AE-related deaths: Pembro + CT, 6.7%; Pbo + CT, 5.9%

Socincki A0, =t ol ACCO 2048 Abctroct 8002

Gandhi, AARC 2018; Gandhi, NEJM 2018

KEYNOTE-407: Safety ™ CheckMate 227: Safety TRAE in < 1% PD-L1

Pembro+ Chemo (n

summary of AE, n [%)

Chemo (n = 280)

= 278) Mivo + CT
=172
All cause 273 [982] 274 Ig‘? 9‘] s,aff_ltllr Outcome [I'i }
Any Grade Any Grade
Grade 3-5 194 (69.8) 191 (68.2) | A o S e
el =l LlE Any TRAE, % 92 52 74 25 77 35
* Treatment related 10(3.6) 6(2.1) TRAE leadi ai
eadingto d/g
Led to discontinuation Y 13 8 16 10 14 g
= All treatment 37 (13.3) 18 (6.4) Mediandoses * NivolumabQ2w:
= Any treatment AR VERY 33118 received n e g
) ! aQsw:-g5 - . a CT Q3W: 4-7
Immune-mediated and 24 (8.6) = CTQ3W:-4-7 IpilimumabQeW:
infusion reactions BO(28.8) 53 '2] 3
" Grade 3-5 30(10.8] 1(0.4) * Treatment-related deaths: nivelumab+ CT, n = 4; nivelumab + ipilimumab
* Led to death 1(0.4) {both arms), n = 7; CT alone{both arms), n =6

Par-dres L5, =t ol ARO0 2018 Abstrad 105 Bu"g'u!_i =t al ASCO 2018 Abstract 8001
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A 56y, St IV lung adeno, EGFRwt, ALK —ve, PD-L1<1%.

He has HC-NGS negative for ROS1, BRAF, cMET, HER2, RET
but TMB high

Nivo/ Ipi

* Carbo/pemetrexed /pembro

» Carboplatin /paclitaxel/bevacizumab/
atezolizumab

Platinum doublet chemotherapy

A 48 y, metastatic EGFR+ve (del 19) lung adeno.
Progressed (unequivocal) after 14 months afatinib.
Re-biopsy was negative for T790M. PD-L1 <1%

* Carboplatin/Paclitaxel/Bev/Atezo
* Platinum doublet chemotherapy

A 75 y metastatic squamous cell lungCa
PD-L1 expression was 30%

e Carbo/(nab-)Paclitaxel/Pembro
* Platinum doublet chemotherapy




Immuno-Oncology in NSCLC

Messages Considerations

» For 1t line therapy, in patients with PD-L1 = 50%
Pembro monotherapy is still a strong option.
Combination therapies have not yet proved to be
superior in that population.

» Second-line therapy selection after combination as a
front-line treatment is important

» Combination I-O are related to higher rates of toxicity

% » Immunotherapy should be part of the precision
medicine algorithm, not a panacea
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