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PD-L1 (IHC) is a critical upfront biomarker in NSCLC

National

comprehensive NCCN Guidelines Version 5.2019

I\(e{& ' Cancer r
Network® Non-Small Cell Lung Cancer

NCCN Guidelines Index

Table of Contents

Discussion

CLINICALPRESENTATION HISTOLOGIC TESTING"P

SUBTYPE?

* Molecular testing
» EGFR mutation testing

+ Adenocarcinoma (category 1)

¢ Large cell » ALK testing (category 1)
+« NSCLC not » ROS1 testing
* Establish histologic otherwise » BRAF testing

subtype? with specified (NOS) » Testing should be
adequate tissue for conducted as part of broad

molecular testing ilingi-ii
_(consider_rebiopsygg l- PD-L1 testing (category 1)

Advanced
or . || ifappropriate)
metastatic * Smoking cessation * Molecular testing
Disease counseling » Consider EGFR mutation
* Integrate palliative and ALK testingkK in never
care® (See NCCN

smokers or small biopsy
spemmens or mixed
histology"

» Consider ROS1 and BRAF
testing in small biopsy
specimens or mixed
histology

» Testing should be
conducted as part of broad

i ]
l- PD-L1 testing (category 1) |

Guidelines for

Palliative Care)

Squamous cell
carcinoma

TESTING RESULTSPh

Sensitizing EGFR mutation positive
(see NSCL-18)

ALK positive (see NSCL-21)
ROS1 positive (see NSCL-24)
BRAF V600E positive (see NSCL-25)

PD-L1 21% and EGFR, ALK negative
or unknown (see NSCL-2 7)

EGFR, ALK, ROS1, BRAF negative
or unknown PD- L1 <1% or unknown

(see NSCL-ZBL

Sensitizing EGFR mutation positive
(see NSCL-18)

ALK positive (see NSCL-21)
ROS1 positive (see NSCL-24)
BRAF V600E positive (see NSCL-25)

.
=

PD-L121% and EGFR, ALK negative
or unknown (see NSCL-27

EGFR, ALK, ROS1, BRAF, negative
or unknown PD-L1 <1% or unknown

(see NSCL-29)

NCCNv 5.2019



NSCLC adenocarcinoma PD-L1>=1%, EGFR/ALK WT

Nati | . 5 . o
Cirlfp”rihensive NCCN Guidelines Version 5.2019 NCCNTig;gﬂlfngz r:?ednet)s(
R ancer , Non-Small Cell Lung Cancer e

il s407\h
PD-L1 EXPRESSION POSITIVE (21% FIRST-LINE THERAPY™M

Thresholds Pembrolizumab (category 1 and Continuation maintenance™™
o preferred if PD-L1 250%) * Pembrolizumab (category 1)°%¢
* PD-L1>=50% (category 2B if PD-L1 1-49%)PbP Response : l;'er:\brollz?;ggg * pemetrexed
category
* PD-L11-49% - . . . arstable » Atezolizumab and/or
(Carboplatin or cisplatin) + disease bevacizumab (category 1)e¢®
Adenocarcinoma, pemetrexed + pembrolizumab or
large cell, NSCLC |—| (category 1 if PD-L1 250%) Close observation
NOS (category 1 and preferred
. H X 4909,
PD-L1 expression g‘rPD E13-49%) l See Systemic Therap*for
positive (21%) 1 : Pro sion +| Subsequent Therapy,
and EGFR, ALK E:\';ggg'ﬁ;f;; fi\(t:t!:l;?))l(iilu:nab Adenocarcinoma (NSCL-28)
negative or (category 1) /

unknown and no
contraindications
to the addition of
pembrolizumab or
atezolizumab?33?

NCCNv 5.2019



NSCLC squamous cell PD-L1>=1%, EGFR/ALK WT

Nati | . < . o
Cirlfp”rihensive NCCN Guidelines Version 5.2019 NCCNT(EEFS‘Z'}”EE r:?ednet)s(
R ancer , Non-Small Cell Lung Cancer e

PD-L1 EXPRESSION POSITIVE (21%)"P

PD-L1 expression Thresholds

positive (21%) * PD-L1 >=50%
and EGFR, ALK
negative or * PD-111-49%
unknown and no [>PS 0-2 :
contraindications Pembrolizumab (category%‘
to the addition of preferred if PD-L1 250%)
pembrolizumab or (category 2B if PD-L1 1-49%)bbb
atezolizumab@32 or

(Carboplatin or cisplatin) +
—| (paclitaxel or albumin-bound

Continuation maintenance™™m
* Pembrolizumah©¢¢-999

or

Close observation

Squamous cell
carcinoma

paclitaxel) + pembrolizumab

(carboplatin combination: l See Systemic Therap*for
[category 1 if PD-L1 250%] Progr€ssion —{Subsequent Therapy,
[category 1 and preferred Squamous Cell Carcinoma
if PD-L1 1-49%]) i (NSCL-29)

NCCNv 5.2019



NSCLC adenoca and squamous: 2L+ Immunotherapy

(if not received in 1L setting)

ADENOCARCINOMA, LARGE CELL, NSCLC NOS
INITIAL SYSTEMIC THERAPY

PS 0-2

Progression

PS 02— tshy“emi,%h» ::s"pl)g:]se
erapy evaluationhhh

SQUAMOUS CELL CARCINOMA
INITIAL SYSTEMIC THERAPY

PS 0-2

Progression

PS 0-2 - tShyStemE:hh —- rT:sT,gLse
erapy evaluationhhh

PD-L1 use only linked to pembrolizumab in 2L+ setting

) Best supportive care
PS3-4 — & NCCEN Guideli

PS 34 —»

SUBSEQUENT THERAPYhhF
Systemic immune checkpoint
inhibitors (preferred)c-tti
Nivolumab (category 1)
or pembrolizumab (category 1)}
or atezolizumab (category 1)
or

Other systemic therapy:**
Docetaxel or pemetrexed or
gemcitabine or
ramucirumab + docetaxel

Progressioniil

uidelines fgs®alliative Care

Progression —+»See Subsequent Therapy, above

UBSEQUENT THERAPYhhh

Systemic immune checkpoint

inhibitors (preferred)c-ttill

* Nivolumab (category 1)
or pembrolizumab (category 1)
or atezolizumab (category 1)

or

Other systemic therapy:**

* Docetaxel or gemcitabine or
ramucirumab + docetaxel

Progressionii:mmm

Best su
See NCCN Guidelines for Palliative Care

NCCNv 5.2019
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PHASE Il — 2NP LINE NSCLC PD-(L)1 VS. DOCETAXEL

Primary Endpoints:

* OSin the ITT population
* OS in patients with PD-L1 expression

» Secondary Endpoints: ORR, PFS, DoR, Safety



All second line immunotherapy studies showed an
improvement in overall survival

CM-017 CM-057
Nivolumab Squamous NSCLC Nivolumab Non- squamous NSCLC
A Overall Survival _
100+ Median Overall Survival 1-Yr Overall Survival No. of HR =0.73
%0 mo (95% Cl) % of patients (95% CI)  Deaths _ 100 (95% Cl: 0.59, 0.89)
Nivolumab (N=135) 9.2 (7.3-13.3) 42 (34-50) 86 B oo :
= 301 Docetaxel (N=137) 6.0 (5.1-7.3) 24 (17-31) 13 5 i P=0.0015
£ w 5
2 70 g
2 HR =0.59 ne W
e 60* o
£ 5 (95% Cl: 0.44-0.79) 8 :2
- 0
5 P<0.001 ) | N
g 40 E 40 -
L ” Nivolumab 3 304 ! Nivolumab
e a — 1
- e 20 |
é 20 g 10 | - »-s-ases-oDocetaxe
- 3 1 .
107 Docetaxel c 1 1 T II T 1 T I 1
o T T T T T T T ! ] 3 6 9 12 15 18 21 24 27
0 3 6 9 12 15 18 21 24
Months Months
No. at Risk No. at Risk
Nivolvmdab lg; 133 86 39 52 3} 1; 7 0 Nivolumab 292 232 194 169 146 123 62 32 9 0
Boceta ! 103 = y 30 1 £ 0 Docetaxel 290 244 194 150 111 88 34 10 5 0

Brahmer. N Engl J Med. 2015 Jul 9;373(2):123-35. Borghaei H. N EnglJ Med. 2015 Oct 22;373(17):1627-39.



All second line immunotherapy studies showed an
improvement in overall survival

KN-010 (PD-L1 >=1%) OAK (ITT)
Pembrolizumab Atezolizumab
Squamous and Non-squamous NSCLC Squamous and Non-squamous NSCLC
B
100 Pembro 2mg/kg HR 0.71, p=0.0008
90 Pembro 10 mg/kg HR 0.61, p<0.0001 e i e oo e o
80 ] —+— Atezolizumab 55% 40%
—+— Docetaxe! 41% %
— 70 Bo—|
5 604 2 ™ HR 0.73 (95% Cl 0.62-0.87); P=0.003
g 50+ 3 60
T a0 E GO o e e ;
E 30 £ 40q EM
20 il !
20 1 i
10 H H .
10 Madian §-& months | | Median 13- months
o T T T T ] (95% (18.-6-112) 1 (05% C111:8-157)
0 5 10 15 20 25 mmmﬂ” 2 T 5 1z = & % i i
Number at risk Tl'l'E{rrmﬁ'E] Aternfizumab 425 407 382 263 347 336 I05 IFD 260 248 234 123 M8 205 198 1BE 175 163 157 141 116 74 G54 41 28 15 4 1
Pembrolizimab 2 mglkg 344 259 15 49 1z o Docetavel 425 390 365 336 311 286 263 236 219 195 179 168 151 140 132 123 116 104 98 00 70 51 37 28 16 & 3
Pembrolimemab & ] &
é:ﬁmg*ﬁ :] 1325 u?; EL] 1 g

Herbst et al. Lancet. 2016 Apr 9;387(10027):1540-50. Rittmeyer et al. Lancet. 2017 Jan 21;389(10066):255-265.



Summary 2" line Checkpoint Inhibitors in NSCLC

Nivo: HR = 0.59 9.2vs6.0mo 42%vs 3.5vs.2.8 20%vs. 9% NO
squam (25 L A ) 24% mo P =0.008
CMO017
Nivo: HR =0.73 12.2vs 9.4 51%vs 2.3vs.4.2 19%vs.12% YES
non-sq (95% CI: 0.59,0.89) mo 39% mo P =0.025
CMO057
Pembro: P2:HR=0.71 10.4 (P2)vs 43%vs ~4.0mo 18% (P2) vs 18% | YES
KNO10 (25 T D02 12.7 (P10)vs 52%vs all 3 (P10) vs 9% D;
TPs>1%  P1O:HR=0.61 g5 ,\n (D) 350  groups  P=.0005

(95% Cl1 0.49,0.75)
Atezo: HR=0.73 13.8vs 9.6 55%vs 2.8vs4.0 14%vs. 13% YES
OAK (95% Cl:0.62,0.87) mo 41% mo NS




Long term-survival documented in 2L+ immunotherapy studies
Nivolumab CA209-003

100
Median OS
(95% Cl), mo
80 4
Overall (N = 129) 9.9(7.81t0 12.4)
2 60
w 1-year OS, 42%
O 40
I
] 2-year OS, 25%
20 - : : S e g 5-year OS, 16%
[ [ | |
| I | |
| | 1 1
1 1 1 1 T T 1 T
0 1 2 3 4 5 6 7 8
Years
No. at risk:
129 49 27 20 17 16 3 1 0

Gettinger. J Clin Oncol. 2018 Jun 10;36(17):1675-1684.



Long term-survival documented in 2L+ immunotherapy studies
Pembrolizumab KEYNOTE-001

B Events, Median OS, 5-Year OS Rate,
n/N mo (95% CI) % (95% Cl)

375/449 105 (8.6t0 13.2) | 15.5(12.2t0 19.2)

100
90 -
80 -
70
60 -
50 pessmaipusnnssscnnnnsnnnsennnsnnnnnnn
40 -
30 -
20 -
10 -

Overall Survival (%)

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Time (months)
No. atrisk 449 306 225 183 150 128 112 92 8 82 74 66 29 11 &5 2

Garon E et al. J Clin Oncol. 2019 (Epub)



Conclusions 2L+ Immunotherapy

e All 2L+ immunotherapy studies showed an improvement in overall
survival compared to docetaxel

* Long-term survivors observed with 2L+ immunotherapy

 Uncommonly used in 2L+ setting as immunotherapy has moved to the
1L setting



Objectives

e Current use of Immunotherapy in advanced NSCLC

Role of 2L+ Immunotherapy

Role of 1L Immunotherapy vs. 1L Chemo-Immunotherapy

Imm:tll)notherapy single agent: Pembrolizumab KN-024 (>=50% PD-L1); KN-042 (>=1%
PD-L

* Chemo-immunotherapy: KN-189 nonsquamous (carbo/pemetrexed/pembro); KN-
407 squamous (carbo/pac or nab-pac/pembro); IMPower150 (carbofpac/atezo/bev)

* Biomarkers (and combination immunotherapy)
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1L Pembrolizumab in PD-L1 high (>=50%), EGFR/ALK WT NSCLC

PH Il KEYNOTE-024 Study

Key Eligibility Criteria
» Untreated stage IV NSCLC Pembrolizumab
200 mg IV Q3W
(2 years)

Platinum-Doublet T —

N autoimmune Chemotherapy ==+ 200 mg Q3W
diteace requiting svstamic . for 2 years
disease requiring systemic (4-6 cycles)

therapy

stratified by ECOG PS [0 vs. 1), histologic type {squamous vs. nonsguamous),
and region (East Asia vs. non—East Asia)

Key End Points

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

Exploratory: DOR, QOL

Reck M. N EnglJ Med. 2016 Nov 10;375(19):1823-1833.



1L Pembrolizumab improves overall survival in PD-L1 high

(>=50%),

100
90
80
70
60 ]
50

EGFR/ALK WT NSCLC

0S (%)

40
30
20
10

No. at risk:
Pembrolizumab 154 136
Chemotherapy 151 123

121
107

112
88

OS HR 0.63; P=0.002

(95% CI 0.34, 0.69)

PFS HR 0.50; p <0.001
ORR 44.6% vs. 27.8%

*median f/u 25.2 months

Pembrolizumab better Chemotherapy better

HR (95% C

]

B
70.3 No. of Events  HR (95% CI) Subgroup HR (95% CI)
54.8 Pembrolizumab 73 0.63 (0.47 10 0.86) Overall (N = 305) 0.63 (0.47 to 0.86) +
Chematherapy 96 P=.002% Age, years '
<65 (n=141) 0.60 (0.38 to 0.96) —a—
515 265 (n =164) 0.64 (0.42 to 0.98) +
345 Median OS (months) (95% Cl)  Sex ;
30.0(18.3to NR) Male (n = 187) 0.54 (0.36 to 0.79) —_—
14.2 (9.8 to 19.0) Female (n = 118) 0.95 (0.56 to 1.62) —_——
oo, SO ___._._1_ L W Enrollment region i
East Asia (n = 40) 0.35(0.12 to 1.01) L ;
H Non-East Asia (n = 265) 0.67 (0.49 to 0.93) —_——
ECOG PS i
0 (n=107) 0.78 (0.44 to 1.37) ————
1(n=197) 0.56 (0.39 to 0.81) ——
Histology E
. - : : - : Squamous (n = 56) 0.73 (0.38 to 1.39) ——1
12 15 18 21 24 27 30 33 Nonsquamous (n = 249) 0.58 (0.41 to 0.83) —a—
. Smoking status :
Time (months) Current (n = 65) 0.81(0.41 to 1.60) —_—
Former (n = 216) 0.59 (0.41 to 0.85) ——
106 96 89 83 52 22 B 0 Never (n = 24) 0.90 (0.11 to 7.59) —
80 70 61 55 31 16 5 0 Treated brain metastases E
Yes (n=28) 0.73 (0.20 to 2.62) i
No (n = 277) 0.64 (0.46 to 0.88) —i—
Chemotherapy regimen E
With pemetrexed (n = 199) 0.66 (0.45 t0 0.97) —
. Without pemetrexed (n = 106 0.56 (0.33 to 0.95
HR adjusted for crossover 0.49 ; = : ’ -
0.1 e 1 —_— 10

Reck M. N EnglJ Med. 2016 Nov 10;375(19):1823-1833.



1L Pembrolizumab in PD-L1 positive (>=1%), EGFR/ALK WT
NSCLC

PH 11l KEYNOTE-024 Study

Key Eligibility Criteria Pembrolizumab
= Untreated locally advanced or 200 mg Q3W
metastatic NSCLC of any histology for up to 35 cycles
=PD-L1 TPS 21%

» No sensitizing EGFR or ALK alterations Randomize
* ECOGPS 0 or 1 izl

-

« No untreated or unstable CNS  Carboplatin AUC'5 or 6 Q3W +

metastases Paclitaxel 200 mg/m= Q3W=

* No history of pneumonitis that required W OR = P
systemic corticosteroids Carboplatin AUC 5 or: 6 Q3W +

Stratification Factors
» Region (east Asia vs rest of the world)
- ECOG PS (0 vs 1) End points
» Histology (squamous vs nonsquamous) * Primary: OS in PD-L1 TPS =50%, >20%, and =1%
»PD-L1 TPS (250% vs 1-49%) » Secondary: PFS and ORR in TPS >50%, >20%,
and >1%; safety in TPS >21%

Mok. Lancet. 2019 May 4;393(10183):1819-1830.



Is 1L Pembrolizumab good enough in PD-L1 1-49%7

Overall Survival: TPS 250% Overall Survival: TPS 21%
Events HR (95% Cl) P Events HR (95% CI) P

Pembro 157 (52.5%) 0.69 0.0003 S Pembro 371 (58.2%) 0.81 0.0018
- {0.56-0.85) . (0.71-0.93)

Median (95% Cl) = Median (95% CI)

12.2 mo (10.4-14.2) 12.1mo (11.3-13.3)

0 18 24 18 24

No. at Risk Months Months

Overall Survival: TPS >220% Overall Survival: TPS 21-49% (exploratory Analysis?)

Events HR (95% CI) i) Events HR (95% CI)

Pembro 230 (55.7%) 0.0020 Pembro 214 (63 0.92
0.64-0. (0.77-1.11)

Median (95% CI) ® : Median (95% Cl)

13.0 mo (11.6-15.3) 12.1mo (11.0-14.0)

0

No. at Risk Months

*No alpha allocated to this comparison,

Mok. Lancet. 2019 May 4;393(10183):1819-1830.



Long term-survival documented in treatment-naive NSCLC
Pembrolizumab KEYNOTE-001

A Events, Median OS, 5-Year OS Rate,
n/N mo (95% ClI) % (95% Cl)

75/101 22.3(17.1to 32.3' 23.2 (14.2to 33.5)

100
90
80 -
70 4
60 -
B) hessssmmsnsnnnp s e s s m s s s mmn nn -
40
30 -
20 - .
10 - .

;

:

Overall Survival (%)

| I I I I | I I 1 |

I
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 7t

Time (months)
No.atrisk 101 8 77 67 56 49 42 38 32 32 30 27 6 1 0 0

Garon E et al. J Clin Oncol. 2019 (Epub)



1L Pembrolizumab + Chemotherapy Non-squamous NSCLC
Ph 11l KEYNOTE-189 Study Design

Key Eligibility Criteria

= Untreated stage IV
nonsquamous NSCLC

» No sensitizing EGFR or
ALK alteration

« ECOGPSOor1

* Provision of a sample for
PD-L1 assessment

» No symptomatic brain
metastases

* No pneumonitis requiring
systemic steroids

Strafification Factors

* PD-L1 expression
(TPS2 <1% vs 21%)

* Platinum
(cisplatin vs carboplatin)

* Smoking history
(never vs former/current)

Pembrolizumab 200 mg +
Pemetrexed 500 mg/m? +
Carboplatin AUC 5 OR
Cisplatin 75 mg/m?

Q3W for 4 cycles

Placebo (normal saline) +
Pemetrexed 500 mg/m? +
Carboplatin AUC 5 OR
Cisplatin 75 mg/m?

Q3W for 4 cycles

Pembrolizumab
200 mg Q3W for

up to 31 cycles
ES

Pemetrexed
500 mg/m2Q3wW

Placebo (normal saline)
for up to 31 cycles
+
Pemetrexed
500 mg/m?Q3W

Pembrolizumab PDb

200 mg Q3W

for up to 35 cycles

Gandhi L et al. N EnglJ Med. 2018 May 31;378(22):2078-2092.



Platinum-pemetrexed +/- Pembrolizumab
KN189 Non-squamous NSCLC 1L (PD-L1 unselected)

No. of Events/

JEVUNR N Subgroup No. of Patients Hazard Ratio for Death (95% Cl)
ove ral I S u rv iva I ITT Overall 235/616 —E— 0.49 (0.38-0.64)
’ Events HR (95% Cl) P Age
100+ Pembro/Pem/Plat  31.0% 0.49 <0.00001 <65 yr 133/312 —— 0.43 (0.31-0.61)
% Placebo/Pem/Plat  52.4%  (0-380:64) . z6ayr 102/304 ——— 064 (043-055)
- ex
80, ig-iz‘r Male 143/363 —— 0.70 (0.50-0.99)
ESHD Female 92/253 —— 0.29 (0.19-0.44)
701 ECOG performance-status score
60, 0 74)266 P — 0.4 (0.28-0.71)
J
B3 1 159/346 — . 0.53 (0.39-0.73)
vy 50 waay - o Median (95% CI) Smoking status
< 40- NR (NE-NE) Current or former 211/543 — 0.54 (0.41-0.71)
11.3 mo (8.7-15.1) Never 24/73 - 0.23 (0.10-0.54)
30+ Brain metastases at baseline
204 Yes 51/108 —_—— 0.36 (0.20-0.62)
No 184/508 — . 0.53 (0.39-0.71)
101 PD-L1 tumor proportion score
0 . . . : . . . <1% 34/190 —a— 0.59 (0.38-0.92)
0 3 6 9 12 15 18 21 z1% 135/388 —a— 0.47 (0.34-0.66)
=i Gz = —
410 377 347 278 163 gl 18 0 Plati:um :ased drug 2 420208
208 183 149 104 oF 23 8 0 Carboplatin 176445 — - 0.52 (0.39-0.71)
Cisplatin 59/171 —_—a— 0.41 (0.24-0.69)
T

OS HR 0.49%; P<0.00001 & to

Pembrolizumab Combination Placebo Combination
Better Better

PFS HR 0.52; P<0.001
ORR 47.6% vs. 18.9%

*median follow-up of 10.5 months; 1/3 cross-over Gandhi L et al. N Engl J Med. 2018 May 31;378(22):2078-2092.



Platinum-pemetrexed +/- Pembrolizumab
KN189 Non-squamous NSCLC 1L (PD-L1 unselected)

Placebo-Pemetrexed-Platinum

Pembrolizumab-Pemetrexed-Platinum

I

Change From Baseline, %
Change From Baseline, %

Gandhi L et al. N EnglJ Med. 2018 May 31;378(22):2078-2092.



1L Carboplatin/taxane (pac/nab-pac) +/- Pembrolizumab

Squamous NSCLC

Ph Il Keynote-407 Study Design

Key Eligibility Criteria
 Untreated stage [V NSCLC
with squamous histology

« ECOGPS0Oor1

= Provision of a sample for
PD-L1 assessment

* No symptomatic brain
metastases

« No pneumonitis requiring
systemic steroids

Stratification Factors

* PD-L1 expression
(TPS2 1% vs 21%)

= Choice of taxane
(paclitaxel vs nab-paclitaxel)

» Geographic region

(east Asia vs rest of world)

End points

Pembrolizumab 200 mg Q3W +
Carboplatin AUC 6 Q3W +
Paclitaxel 200 mg/m? Q3W OR
nab-Paclitaxel 100 mg/m? Q1W

for 4 cycles (each 3 wk)

Placebo (normal saline) Q3W +
Carboplatin AUC 6 Q3W +
Paclitaxel 200 mg/m? Q3W OR
nab-Paclitaxel 100 mg/m? Q1W

for 4 cycles (each 3 wk)

* Primary: PFS (RECIST v1.1, BICR) and OS

« Secondary: ORR and DOR (RECIST v1.1,
BICR), safety

Optional Crossover®:

Pembrolizumab
200 mg Q3W

for up to 31 cycles

Placebo
(normal saline) Q3W

for up to 31 cycles

20 Q3W.

for up to/35 cycles

Paz-Ares et al. N EnglJ Med. 2018 Nov 22;379(21):2040-2051.



Carboplatin/taxane (pac/nab-pac) +/- Pembrolizumab
KN407 Squamous NSCLC 1L (PD-L1 unselected)

- No. of Events,
Overall Survival at IA2, ITT Subgroup No.ofpatints Hazard Ratio for Death (35% C1)
Events  HR (95% CI) P Overall 205/559 —.— 0.64 (0.49-0.85)
100+ Pembro + Chemo 30.6% " 409-?0485 0.0008 Age |
0, Placebo + Chemo  42.7%  (049-0-85) <65y 88254 —a 0.52 (0.34-0.80)
265 yr 117/305 —a— 0.74 (0.51-1.07)
801 Sex !
701 Male 167/455 S — 0.69 (0.51-0.94)
® 60 Ferale 38/104 —_— 0.42 (0.22-0381)
g 50 & Median (95% ClI) ECOG performance-status score !
o e 0 48/163 —— 0.54 (0.29-0.98)
304 1 157/39 —_— 0.66 (0.48-0.90)
20+ Region of enrollment E
10- East Asia 34/106 P E— 0.4 (0.22-0.89)
0 . r . r . . . Rest of the world 171/453 —— : 0.69 (0.51-0.93)
0 3 6 9 12 15 18 21 PD-L1 tumor proportion score i
Months <1% 73/194 —a— 0.61 (0.38-0.98)
No. at Risk =1% 129/353 —a— 0.65 (0.45-0.92)
2 e = = & % i o 1-49% 76/207 — 0.7 (0.36-090)
250% 53/146 —a— 0.64 (0.37-1.10)
Taxane-based drug i
Paclitaxel 140/336 —a— 0.67 (0.48-0.93)
OS H R O . 6 4 *’ p =O . OOO 8 Nab-paclitaxel 65/223 - T_lio 0.59 (0.36-0.98)

P FS H R O . 5 6; p <O . OOO 1 Pembrolizumab Combination Placebo Combination

Better Better

ORR 58% vs. 38%

* H . 0,
median f/u 7.8 months’ 27% crossover Paz-Ares et al. N EnglJ Med. 2018 Nov 22;379(21):2040-2051.



1L Chemo + Atezolizumab + Bevacizumab
IMpower150 Non-squamous NSCLC 1L (PD-L1 unselected)

/ Stage IV or \

recurrent metastatic
nonsquamous NSCLC
Chemotherapy-naive?
Tumor tissue available for
biomarker testing
Any PD-L1 IHC status

Stratification factors:

+ Sex

« PD-L1 IHC expression
» Liver metastases

K N =1202 /

ArmA
Atezolizumab?® +
Carboplatin® + Paclitaxeld

4 or 6 cycles

ArmB

Atezolizumab?® +
Carboplatin¢ + Paclitaxel
+ Bevacizumab®

4 or 6 cycles

Arm C (control)
Carboplatin® + Paclitaxel
+ Bevacizumab®

4 or 6 cycles

Maintenance therapy
(no crossover permitted)

\

Treated with

Atezolizumab®
atezolizumab
until PD per

RECIST v1.1
or loss of
Atezolizumab® clinical benefit

+
Bevacizumab® AND/OR

Treated with
bevacizumab
until PD per
RECIST v1.1

o
7
3

e/

o

o

®

=
e
=

n

l Bevacizumab® .

/

Socinski MA et al. N EnglJ Med. 2018 Jun 14;378(24):2288-2301.



Chemo + Atezolizumab + Bevacizumab
IMpower150 Non-squamous NSCLC 1L (PD-L1 unselected)

A Kaplan-Meier Estimates of Progression-free Survival

g T PFS HR 0.62 (95% Cl 0.52-0.74); median 8.3
. g At6 mo At 12 mo . (0] . -J. ) e Ian .
2 ABCP  £6.9% (95% CI, 61.9-71.8) 36.5% (95% C1, 31.2-413)
E 80 BCP  56.1% (95% Cl, 50.7-615) 13.09% (95% CI, 13.4-22.6)
70 § )
3 s AR Stratified hazard ratio, 0.62 (95% C, 0.52-0.74) mo VS. 6.8 mo
60 P<0.001
8 . 83 mo (95% C1,7.7-9.8)
& :
= :
30 i
: L)
F o ‘ % CI 0.64-0.96);
B TR Interim OS HR 0.78 (95% .64-0.96);
& 6.8 mo (95% Cl, 6.0-7.1) |
- T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1 -
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
i median 19.2 mo vs. 14.7 mo
No. at Risk
ABCP 356 332 311 298 290 265 232 210 186 151 124 111 8 77 58 S5 42 39 27 24 16 12 4 3 2 2 2
BCP 336 321 292 261 243 215 179 147 125 91 69 55 39 32 21 18 12 9 7 & 3 2 1 1
B Hazard Ratios for Disease Progression or Death in Biomarker Subgroups 1001
No. of Median 904 Rate of Overall Survival
Patients Progression-free At12mo At 24 mo
Population (%) Survival (mo) Hazard Ratio (95% CI) 304 ABCP  67.3% (95% Cl, 62.4-72.2)  43.4% (95% Cl, 36.9-49.9)
—— - BCP  60.6% (95% Cl, 55.3-65.9)  33.7% (95% Cl, 27.4-40.0)
T it 500 (100) 53 €3 i 0€1 (052-072) 7 704 Stratified hazard mt.:,:%;sz(gs% Cl, 0.64-0.96)
Patients with EGFR or ALK 108 (14) 9.7 61 + ! 0.59 (0.37-0.94) 3 60
genetic alternations j H
WT population 692 (87) 83 63 — 0.62 (0.52-0.74) B e e e A S s ;
PD-L1 subgroups (in the WT population) T os0d !
TGor I3 135 (20) 126 63 - S — 039 (0.25-0.60) & i H
TC1/2/3 or IC1/23 354 (51) 110 63 —— 0.50 (0.39-0.64) 30 ; acp
TCY20r IC1)2 224 (32) 83 66 ——— 0.56 (0.41-0.77) 20
TCO/1/2 and 1CO/1/2 557 (80) 80 63 e 0.68 (0.56-0.82) ! !
10+ Median in the BCP group, | :Median in the ABCP group,
TC0and ICO 338 (49) 71 69 * A3 el 14.7 mo (95% C1, 13.3-16.9) 119.2 mo (95% €1, 17.0-23.8)

Teff subgroups (in the WT population) +"TTTTT T T T T T T T T T T T T T T T T T T T T T T T
High gene-signature expression 284 (43) 113 68 . S 0.51 (0.38-0.68) 01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33
Low gene-signature expression 374 (57) 73 7.0 . S 0.76 (0.60-0.96) Months

r 1
0.25 100 125 No. at Risk
ABCP 359 339 328 323 314 310 296 284 273 264 256 250 235 218 188 167 147 133119103 84 66 57 41 34 28 16 9 2 2 2
ABCP Better BCP Better BCP 337 326 315 308 287 280 268 255 247 233 216 203 196 174 152129 115101 87 77 66 56 40 32 29 22 13 6 3 1 1 1 1

Socinski MA et al. N EnglJ Med. 2018 Jun 14;378(24):2288-2301.



Conclusions- 1L Immunotherapy vs. Chemo-Immunotherapy

* Non-squamous NSCLC High PD-L1 >=50%; EGFR/ALK(-)
* Pembrolizumab monotherapy

* Platinum-pemetrexed-pembrolizumab combination therapy, especially if high tumor burden,
high symptom burden, good performance status, limited comorbidity

e IMPowerl150 regimen also an option if bevacizumab eligible

« Squamous NSCLC High PD-L1 >=50%; EGFR/ALK(-)

* Pembrolizumab monotherapy

* Platinum-(nab)paclitaxel-pembrolizumab combination therapy, especially if high tumor burden,
high symptom burden, good performance status, limited comorbidity

* Non-squamous/squamous NSCLC PD-L1 0-49%, EGFR/ALK(-)

* Chemo-immunotherapy (preferred)
* Immunotherapy PD-L1 1-49% if not a chemotherapy candidate but ? benefit



Objectives

e Current use of Immunotherapy in advanced NSCLC

Role of 2L+ Immunotherapy

Role of 1L Immunotherapy vs. 1L Chemo-Immunotherapy

Biomarkers (and combination immunotherapy)
* PD-L1 (IHC)- premier biomarker for the moment...

* Tumor mutation burden in context of PD-1/CTLA-4 inhibition (CheckMate-227 and
MYSTIC)

Problem Areas



Blueprint Project PD-L1 IHC Assays- some differences

% Tumor Staining

Whole cohort

® 22C3
® 28-8
- SP142
® SP263
® 7310

Tsao MS. J Thorac Oncol. 2018 Sep;13(9):1302-1311



Nivolumab + |p|||mumab NSCLC PART 2: Nivo+chemo vs.

chemo non-squamous
CM227NSCLC 1L regardless of PD-L1

PART 1A
Nivolumab 3 mg/kg Q2W
N = 1189 i—- Iplllmumarl.lb=13rglkg Q6w
21% PD-L1 T Histology-based chemotherapy®
expression R n =397

| Nivolumab 240 mg Q2W

Key Eligibility Criteria Patients for TMB co-primary analysis©

Stage IV or recurrent NSCLC . b + I =
+ No known sensitizing

EGFRIALK alterations i e Chemotherapyb
« ECOG PS 0-1

n-160

Stratified by SQ vs NSQ ['*".‘If"‘“'“ag ?I = ‘}tg g%“x,
” pilimumab 1 mg/kg
N.= 550 | n =187
<1% PD-L1 R - Histology-based chemotherapy® f:c_J-_prlmary ondpoints: Nivolumab +
expression REHIT) n=186 ipilimumab vs chemotherapy

5 +« OS in PD-L1-selected populations
| Nivolumab 360 mg Q3W +

histology-based chemotherapy® * PFS in TMB-selected populations
n=177

PART 1B

Co-primary endpoints: OS in PD-L1-selected populations (Part 1A) and PFS in TMB-selected populations (Part 1A
and 1B) treated with nivolumab + ipilimumab vs chemotherapy

Hellmann MD et al. N Engl J Med. 2018 May 31;378(22):2093-2104.



: C. . 2o\ OS
Nivolumab + ipilimumab NSCLC PART 2: Nivotchemo vs. (7=

chemo non-squamous

CM227 NSCLC 1L regardless of PD-L1

PART 1A oS
Nivolumab 3 mg/kg Q2W ——— —
= Ipilimumab 1 mg/kg Q6W L e
=y I n = 396 ® ® ) press release

21% PD-L1 R
expression R

| Nivolumab 240 mg Q2W

Histology-based chemotherapy® positive

- n =397

Key Eligibility Criteria Patients for TMB co-primary analysis¢ | PFS

Stage IV or recurrent NSCLC . b + I .
+ No known sensitizing Exploratory OS

EGFRIALK alterations [ ~  ~ o oTTTTTTmTmEmmTmmmmmmmmmmTT Chemr.)therapyb u analysis
« ECOG PS 0-1

n-160

negative but

Stratified by SQ vs NSQ Nivolumab 3 mg/kg Q2W final OS pending
_ Ipilimumab 1 mg/kg Q6W
N = 550 | n=187
<1% PD-L1 R - Histology-based chemotherapy® f:c_J-_prlmary ondpoints: Nivolumab +
expression K n=186 ipilimumab vs chemotherapy

= ¢« OS in PD-L1-selected populations
| Nivolumab 360 mg Q3W + i
histology-based chemotherapy® * PFS in TMB-selected populations
n=177

PART 1B

Co-primary endpoints: OS in PD-L1-selected populations and PFS in TMB-selected populations treated with
nivolumab + ipilimumab vs chemotherapy

Hellmann MD et al. N Engl J Med. 2018 May 31;378(22):2093-2104.



Nivolumab + ipilimumab NSCLC
CM227 NSCLC 1L High TMB (=10 mutations per megabase)

Nivolumab plus Unstratified Hazard Ratio for Disease
Subgroup Ipilimumab  Chemotherapy Progression or Death (95% CI)
no. of patients evaluated
Overall 139 160 —— i 0.58 (0.43-0.77)
100 Nivo + ipi Chemo Age !
: 1
e (n — 139) (n = 160) <65 yr 73 83 —_—— i gz; Eg:;;g;;;
i : =65 yr 66 77 — 62 (0.40-0.
b i
Median PFS,? mo 7.2 54 g 5 % - : M —
80 - HRe 0.58 Sex !
i 97.5% ClI 0.41,0.81 Male 98 106 — | 0.52 (0.36-0.74)
. Female 41 54 —_— 0.70 (0.41-1.20)
< 60 P =0.0002 e |
< North America 14 16 # - 0.46 (0.17-1.30)
[72] | -y PFS =43% Nivolumab + Europe 77 87 — | 0.53 (0.36-0.79)
& 40 4 99 ipilimumab Asia 21 2 —— 0.34 (0.15-0.75)
TR B SS5 Rest of world 27 25 e —— 1.20 (0.61-2.36)
E ECOG performance-status score i
20 0 56 49 — 0.62 (0.38-1.02)
i 1 82 110 — e | 0.55 (0.38-0.80)
4 I 4% Chemotherapy Tumor histologic type i
} Squamous 44 56 — 0.63 (0.39-1.04)
0 T T T T T T T 1 Nonsquamous 95 104 —— i 0.55 (0.38-0.80)
0 3 6 9 12 15 18 21 24 Current or former smoker 130 146 —— | 0.57 (0.42-0.78)
No. at risk Months PD-L1 expression level '
] S B e 25 = I p 3 , <1% 33 43 —_————— i 0.48 (0.27-0.85)
Nivo + ipi 39 85 66 29 36 24 11 3 0 >1% 101 112 —— i 0.62 (0.44-0.38)
Chemo 160 103 5 17 I 6 4 0 0 (].IZS 0'_5 1'_0 2!0

Nivolumab plus Chemotherapy

ORR 45.3% vs. 26.9% pimumab St Batter

Hellmann MD et al. N EnglJ Med. 2018 May 31;378(22):2093-2104.



Nivolumab + ipilimumab NSCLC
CM227 NSCLC 1L TMB at 10 mutations per megabase threshold & PD-L1<1%

TMB 210 mut/Mb and <1% Tumor PD-L1 Expression

Nivo + chemo Nivo +ipi Chemo

TMB <10 mut/Mb and <1% Tumor PD-L1 Expression

Nivo + chemo Nivo +ipi Chemo

(n = 54) (h=52) (n=59)
Median PFS,? mo 4.7 31 4.7
HR (vs chemo) 0.87 147

(95% CI) (0.57,1.33) (0.76, 1.81)

Nivolumab +

chemotherapy
Nivolumab +

i © N ipilimumab

E‘-V PFS ® 16% [ Chemotherapy

1-y PFS = 18%
1-y PFS = 18%

(n=43) (n=38) (n=48)
Median PFS,2 mo 6.2 it 53 "
100 HR (vs chemo) 0.56 0.48 100
i (95% CI) (0.35,0.91) (0.27,0.85)
80 A 80
X 60 60 -
7 o 1-y PFS = 45% i
L. ] | Nivolumab + J
o 40 | :'I-y PFS = 27% ipilimumab 40
. Nivolumab + I
20 1 51 PES = 8% chemotherapy 20 1
" A : _y = L -1
0 = g ]Chemotherapy 0
0 3 6 9 12 95 18 21 0
Months
No. at risk No. at risk
Nivo + chemo 43 36 21 14 9 5 2 0 Nivo + chemo 54
Nivo + ipi 38 20 16 15 10 8 4 1 Nivo +ipi 52
Chemo 48 30 16 4 1 1 1 0 Chemo 59

38

39

9 12 15 18 21

Months

13 6 3 0 0
.? 1 )
6 6 3 1 0

Hellmann MD et al. N Engl J Med. 2018 May 31;378(22):2093-2104.



MYSTIC Trial (durvalumab/tremelimumab) overall negative but
blood tumor mutation burden potential independent biomarker

120

o Spearman’s rho = 0.05 PD-L1 TC 21%
Pearson’s r = 0.01 i
g 1007 n=809 LB
s (77%%)
Q
= 80 -
3 %8s
s bTME 216 f&,ﬂ«‘a{,
O 60 - n=319 ey
e) &
= 5 o (29%*)
=] g Ve .
5 4w04f 8 : ° ’%’d} PD-L1 TC 225%
= SH.- 3 :
2 " 2 g § 949 B bTMB 220 ’ S
= 18 H EBgg & g ©38 5 g = 44%*
: Y Lk - =
04°% © & & o g5 B
6 2|0 4|0 6|O 8|0 160
TCs staining positive for PD-L1 (%)
n=163 (20%") n=100 (12%")

Rizvi. Journal of Clinical Oncology 37, no. 15_suppl (May 20 2019) 9016-9016.



Conclusions- Biomarkers

* PD-L1 IHC remains the “premier” biomarker in selection for
immunotherapy in advanced NSCLC

* Tumor mutation burden (including blood-based) potential
independent biomarker of PD-L1 IHC, particularly for PD-1/CTLA-4
combination



Objectives

e Current use of Immunotherapy in advanced NSCLC

e Role of 2L+ Immunotherapy

* Role of 1L Immunotherapy vs. 1L Chemo-Immunotherapy
* Biomarkers (and combination immunotherapy)

* Problem Areas
e Oncogenic drivers EGFR, ALK
* Emerging oncogenic drivers KEAP1, STK11



Oncogenic Drivers matter for immunotherapy in NSCLC

[ o] 5 Jam

- 24%

BRAF
MET
KRAS
HER2
EGFR
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ROS1
TOTAL
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50%
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67%

67%
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57%

IMMUNOTARGET COHORT: Response

30%
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23% |
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0
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26%
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0
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Mazieres ASCO 2018.Ann Oncol. 2019 May 24.



EGFR mutated subgroups did not have benefitin 2L+
immunotherapy studies compared to docetaxel

CM-057 Nivo Non-Squamous KN-010 Pembro OAK Atezo

Subgroup No. of Patients Unstratified Hazard Ratio (95% C1) Fani/patisats n) e rmtin 5 &)
Overall 582 —— 075 (0.62-0.91) Sex
Previous use of maintenance therapy Male 13/634 . 065 (052-0-81)
Yes 233 et 0.80 (0.58-1.10) A 15 aEs{BsLo0d
No 349 — 073 (0.57-0.93) - ! ) A
ipe SR Age (years) nx) Median averall survival (months} HR (35% Q1)
Second line 515 —— 0.69 (0.56-0.85) <65 3177604 —— 063 (050-0-79) Areroirumab Docetaxel
Third line 66 B 1.34 (0.73-2.43) =65 204/ 429 —m 076 (057-102) Female 330(39) 162 n1 —_— 064 {0-49-085)
Age ECOG perfarmance status Male 520(61) 1246 a1 —— 079 (0-64-0-97)
<65yr 339 — 0.81 (0.62-1.04) 65 years oid 453(53) 132 105 ——| 0-80{0-64-1-00)
265 to<T5 yr 200 — e 063 (0.45-0.89) i 1g/48 L 073(052-102) :55 yearsold I 11 92 — 066 (052-083)
=75yr Pl - e 0.90 (0.43-1.87) 1 367678 —— 063 (051-078) ECOGPSO 15037 176 152 — L 078 (0:58-104)
Sex PO-L1 tumour proportion score ECOGPS1 Sa:(63) 106 76 —— 068 (056-0-84)
Fam - - o7s pst-100 = iy ey Ragikann oo A i e 2 o ety
emale — ¥ 5811 2 praviows therapies 210 152 140 — 0-80{0-57-1-12)
ECOG performance-status score T 3759 L S (D REL ) Non-squamaus 628(74) 156 nz —— 073 (0 60-089)
0 179 — 0.64 (0.44-0.93) Tumour sample Squamous 222(26) 89 77 — 073 (054-0:98)
1 402 —e— 0.80 (0.63-1.00) Archival 266/455 —— 070 (0-54-0-85) Never smiokers 156(18) 163 126 —_— 071 {0-47-1-08)
Smoking status New 55w8 —— 064 (0-50-0-83) Current or previous smokers 594 (B7) 132 a3 —— 074 (061-2-88)
Current or former smoker 458 —. 070 (0.56-0.86) Hi NS metastases Bs(0) 201 ng — 054 (031-004)
Neversmoked 118 — 102 (0.64-1.61} No CNS metastases 765{30) 130 o4 —— 075 {0-63-080)
EGFR mutation status e i b —— 074 (050-105) KRAS mutant sat) w2 105 — e —— 071 (038135)
Positive 82 — 118 (0.69-2.00} Adenocarcinoma 333708 i 063({050-073) KBAS wild 203(24) 138 13 — e — 083(058 1
Not detected 340 — 0.66 (0.51-0.86) EG W status EGFR mutant B5(10) 105 162 R 124 (071-7-18)
m:l:( !epor}ed 160 —_— 074 (0.51-1.06) Mutant 46086 - 088 (045-170) e BB (74) 153 oL — 060050 03)
mutation status - nr 850{100) 138 96 —— 073 (0-62-0-87)
Positive 6 — 0,52 (0.29-0.95) Wild-type 447/ ET5 —— 066 (0-55-0-80) 5 T — A
Not detected 123 ——— 0.98 (0.66-1.48) Overall 5211033 —E— 067 (0-56-0-80) —
Not reported 397 —e 074 (0.58-0.94) Favours anz olzumab
o 035 0o 100 200 00 ( ' o1 - docetaxel
-— +—
olumab Bt Favours pembrofizumal docetaxel
Nivolumab r d I
ocetaxe —



An Immunotherapy Challenge: oncogene drivers EGFR, ALK

Durvalumab 3L

EGFR/ALK mutant/rearranged
Pembrolizumab 1L PD-L1+ A

EGFR mutant 100 B Non-squamous NSCLC
80 B Squamous NSCLC
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Bev + Atezo > Bev in EGFR mutated NSCLC
IMpower150 Non-squamous NSCLC 1L (PD-L1 unselected)

Arm B vs Arm C ArmAvs Arm C

—i— Atezo+Bev+CP
100
100 4

= | == Atezo+CP
g% £ 901
T 80 = a4 == Bev+CP
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T e 704
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" i
8 " § 401
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8) 204 : % 20 4
E 10 1 Medlan 6.9mo ! Median, 10.2 mo a 104 Medl:ln 6.9 mo Medmn 69mo T

0 (95% CIL 5.7 (‘.w; (95% CI: 7.9,15.2) (95% CI. 5.7 L".v«'.’;’: 2CL5.7.8
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Time (months) Time (months)
No. at Risk No. at Risk
Atezo+Bev+CP M O33 2028252323 211817 1413128 8 4 4 4 4 2111 Atezo+CP 45 42 3 37 7 226 19 18 9 8 &8 T T 4 4 4 & 3
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Mok T et al. Ann Oncol 29(Suppl 9); 483.0081



Emerging problem targets- KEAP1, STK11 mutations

Worse outcomes with chemo-immunotherapy

KEAP1 mutant STK11 mutant

Group 0os =
KEAPIWT (N=99) | 20.4m T Group os
KEAPIMUT (N=41) | 7.8m . STK11/LKBI%T (N=335) | 16.0m
STK11/LKBIMUT (N=117) | 10.7m

= KEAP1YT
=~ KEAP1YYT

HR 2.63 ( 95% Cl 1.41-4.9)

P=0.002, log-rank test HR 1.57 (95% Cl 1.11-2.21)
P=0.0113, log-rank test
=~ STK11/LKB1"T

= STK11/LKB1WT

—
=
>
e
5
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™
)
>
o
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24 30

Overall survival (%)
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* Immunotherapy does not add to chemotherapy in these subgroups
* High TMB or PD-L1 do NOT improve outcomes for these subgroups

Skoulidis ASCO 2019.



Conclusions

* EGFR mutant/ALK rearranged NSCLC have limited efficacy with
immunotherapy and these subgroups were excluded from chemo-
immunotherapy studies

 Chemo-immunotherapy + antiangiogenic agent bevacizumab may be
useful for the EGFR mutated NSCLC

* Emerging oncogenic mutations such as STK11, KEAP1 also pose a
problem for immunotherapy efficacy



Overall Conclusions

* Most NSCLC patients without “actionable” oncogenic drivers will
receive immunotherapy as part of their first line standard of care,
either as monotherapy or in combination with chemotherapy

* PD-L1 remains an important biomarker, with tumor mutation burden
emerging

 Future directions involve overcoming cold tumor immune
microenvironments created by oncogenic mutations and refining

biomarkers



