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Overview

*Single Agent Immunotherapy
*Immunotherapy plus Chemotherapy
* Duration of Therapy and QOL

* Stage IlI NSCLC
* Future Directions
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PD-1/PDL-1/CTLA-4 inhibitors

COMPANY AGENT TARGET

Nivolumab PD-1
Genentech Atezolizumab PDL-1
Merck Pembrolizumab PD-1
AstraZeneca Durvalumab PDL-1
AstraZeneca MEDIO680 PD-1
Pfizer Avelumab PD-L1
Regeneron Cemiplimab PD-1
Novartis Spartalizumab PD-1
BMS Ipilimumab CTLA-4
Medimmune Tremelimumab CTLA-4

*Not a complete list



Single Agent — Previously Treated
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SQCLC: CheckMate 017
OS by PD-L1 Expression
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KEYNOTE 001: OS by PD-L1 Expression, Pembrolizumab:
CTA-Evaluable Patients by Prior Treatment

Overall Survival, %

Previously Treated
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0S was assessed in all patients whose samples were stained within 6 months of cutting.
Analysis cut-off date: August 29, 2014.
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KEYNOTE 010: Pembrolizumab Randomized Trial

Versus Docetaxel in second line
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OAK trial: PHASE lll, atezolizumab vs. docetaxel
for >2"d line therapy for mNSCLC
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Single Agent - First Line Metastatic



KEYNOTE-024 Study Design
NCT02142738

Key Eligibility Criteria

Pembrolizumab
200 mg Q3W
for 2 years

Untreated stage IV NSCLC (all
histologies)

PD-L1 TPS >50%

ECOG PS 0-1

No activating EGFR mutation or ALK
translocation Platinum-Doublet Chemotherapy
No untreated brain metastases (4-6 cycles)
No active autoimmune disease

Pembrolizumab
200 mg Q3W
for 2 years

requiring systemic therapy

Key End Points

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

Exploratory: DOR

aTo be eligible for crossover, progressive disease (PD) had to be confirmed by blinded, independent
central radiology review and all safety criteria had to be met

Reck M et al. N EnglJ Med. 2016;375:1823-1833.



KEYNOTE-024: Primary Analysis
Median Follow-up 11.2 Months
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Kaplan-Meier Estimate of OS
Updated Analysis
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Confirmed Objective Response Rate

A17% cR W Y
50 - I Pp=0.0011 - |
45%
50 - J
10 4 A, =6 28%
' n=63 ’

30 - .,,,,,,Jr,,.,,.
20 - n=41
10
0

Pembrolizumab Chemotherapy

Assessed per RECIST v1.1 by blinded, independent central review.

Data cut-off: May 9, 2016.

FEIIIE Chemo Responders
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N n=42
n=:69
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Treatment-Related AEs With Incidence >10%
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KEYNOTE-042 Study Design

Key Eligibility Criteria Pembrolizumab

N =637
« Untreated locally advanced or > 200 mg Q3W
metastatic NSCLC of any histology for up to 35 cycles

*PD-L1 TP5 21%

= No sensitizing EGFR or ALK alterations Randomize

+ECOGPSOor1 1:1 ,

* No untreated or unstable CNS . Larboplatin AUC 5 or: €
metastases r’__,il:_', 5]1200 rf.lh,_

» No history of pneumonitis that required 4 o I :
systemic corticosteroids N = £37 -dlC AUC 5 or 6 Q3W +

I':" - l .J‘.J.J me/m< QW=

Stratification Factors
* Region (east Asia vs rest of the world)

*ECOG PS (O wvs 1) End points
» Histology (squamous vs nonsquamous) * Pimary: 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%

Pemetrexed maintenance therapy was optional but strongly encouraged for patients with nonsquamous histology.




KEYNOTE 042: RESPONSE RATE

Lopes KNO42 ASCO 2018

Response Rate by TPS

(RECIST v1.1, BICR)

Pembrolizumab
Chemotherapy I

50
45
40

TPS 250% TPS 220% TPS 21%

ORR for TPS 1-49%: 16.6% (95% Cl 12.8-21.0) for pembro vs 21.7% (95% Cl 17.4-26_4).
CR in pembro arm: 0 with TPS 250%, 2 with TPS z20%, 3 with TPS z1%; CR in chemo arm: 0 with TPS z50%, 1 with TPS =20%, 3 with TPS z1%.




KEYNOTE 042: Phase Ill: PEMBRO VS INVESTIGATORS CHOICE
PLATINUM BASED THERAPY FOR TREATMENT NAIVE NSCLC WITH
PD-L1 > 1%

Lopes KN042 ASCO 2018

Overall Survival: TPS 21% Overall Survival: TPS 220%

Events HR (95% Cl) P

Pembro 371 (58.2%) 0.81 0.0018
(0.71-0.93)

Events HR(95%Cl) P

Pembro 230 (55.7%) 0.77 0.0020
(0.64-0.92)

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

12.1mo (11.3-13.3) 13.0 mo (11.6-15.3)

0

No. at Risk o RSk Months

Data cutoff date: Feb 26, 2018.

Overall Survival: TPS >1-49% (Exploratory Analysis?)

Events HR (95% Cl)

Pembro 214 (63.3%) 0.:92
(0.77-1.11)

Overall Survival: TPS >50%
Events HR (95% Cl) P

100 Pembro 157 (52.5%)  0.69 0.0003
90 (0.56-0.85)

80
70

60 Median (95% CI)

1001t

Median (95% CI)

No. at Risk Months

No. at Risk

254

2No alpha allocated to this comparison. Data cutoff date: Feb 26, 2018.

seseneo sy Gilberto Lopes i

Data cutoff date: Feb 26, 2018. sesenreo . 2018 ASCO
. 2018 ASCQO #ascots Gilharta | anas 12 ANNLALMEETTNG




Immunotherapy with Chemotherapy: First
Line



KEYNOTE-021 Cohort G

Key Eligibility Criteria pembrolizumab 200 mg
e Untreated stage IlIB or IV Q3W for 2 years
nonsquamous NSCLC -

. . . Carboplatin AUC 5 mg/mL/min +
* No activating EGFR mutation Dt BT i

or ALK translocation R(L:1)2 Q3W for 4 cyclesP

* Provision of a sample for e
PD-L1 assessment?@

e ECOG PS0-1 Carboplatin AUC 5 mg/mL/min + Pembrolizumab

. . Pemetrexed 500 mg/m? 200 mg Q3W
No untreated brain Q3W for 4 cycles? for 2 years

NISENENSS

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

PD=progressive disease.
@Randomization was stratified by PD-L1 TPS <1% vs >1%.
bIndefinite maintenance therapy with pemetrexed 500 mg/m? Q3W permitted.

Langer CJ et al. Lancet Oncol. 2016;17:1497-1508.



KEYNOTE-21G RESULTS

Confirmed Objective Response Rate
RECIST v1.1 by Blinded, Independent Central Review
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FDA Approves Pembrolizu b as First-Line
Combination Therapy With Per

Carboplatin for Metastatic N

NSCLC

By The ASCO Post

Posted: 5/11/2017 11:00:52AM

Progression-Free Survival
RECIST v1.1 by Blinded, Independent Central Review

Events, n  HR (33% CI}

0.53
(0.31-0.91)
P=0.0102

Pembro+ chemo

Chemao alone

o 10
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63 13

Overall Survival
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ol b5, HR 0.59 [95% Cl 0.34-
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Updated data from WCLC 2017
Langer & Borghaei
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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

Stratification Factors

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

* Platinum

(cisplatin vs carboplatin)
* Smoking history

(never vs former/current)

N =410

N = 206

Gandhi et al. AACR. 2018

KEYNOTE-189 Study Design (NcTo2578680)

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
+

Pemetrexed
500 mg/m2 Q3W

Placebo (normal saline)
for up to 31 cycles
+
Pemetrexed
500 mg/m2 Q3W

Pembrolizumab PDb

200 mg Q3W
for up to 35 cycles

apPercentage of tumor cells with membranous PD-L1 staining assessed using the PD-L1 IHC 22C3 pharmDx assay. ?Patients could crossover during the induction or maintenance phases. To be eligible for crossover, PD must have been verified
by blinded, independent central radiologic review and all safety criteria had to be met.



Keynote 189: Met All Primary Endpoints

0S8, %

100+

12-mo rate
69.2%
49.4%

0s:
HR 0.49 [95% Cl: 0.38-0.64]; p
<0.00001

Median (95% Cl)
NR (NE-NE)
11.3 mo (8.7-15.1)

3 6 9 12 15 18 21

Months

PFS, %

100+
90+
80+
704
60+
50+
40+
304
20+
101

0

12-mo rate
34.1%
17.3%

Median (95% Cl)
8.8 mo (7.6-9.2)
4.9 mo (4.7-5.5)

PFS:
HR 0.52 [95% Cl: 0.43-0.64]; p
<0.00001

0

3 6 9 12 15 18

Months

21

100

a0
70

50
40
30
20
10

ORR, % (95% CI)

60 -

Response Rate

A28.5
P < 0.00001

47.6%

18.9%

Pembro/Pem/Plat Placebo/Pem/Plat

Subgroup Analyses

OS: Positive across all subgroups
PFS: Positive across all subgroups
except for PD-L1 TPS <1%




Keynote 189: Results by PD-L1 status (Exploratory)

W
PembrofFemIPlatinuwI [ |
100 -
Chemo/Pem/Platinum
90 5 = P2 < 0.0001

80 A |
P2 =0.0001

70
60 - P2=0.0055

ORR, % (95% CI)

61.4% 22.9%

TPS <1% TPS 1-49% TPS 250%
- -
0 o, 0
0OS TPS<1% TPS 1-49% TPS 250% PFS TPS<1% TPS 1-49% TPS 250%
) ) 1004 w 00+ " 00+ q
100 4 04 i 11 5 18.1% 37.5% 44.9%
] s22% o 50.8% ] 1% 90 15.7% 90- 19.6% 0 15.4%
a0 0 5] 0] 304 804
704 04 5. g1 I T T 704 \ HiE 704
60 04 7 60 ‘ 504 B0 4
504 04 74 L i A0+ 50 5 504
404 04 i 404 L 404
304 04 i 30+ _ﬂ_‘_ll_, 304
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3 6 8 12 15 1 0 3 B 8 12 15 18 2 0 3 B 08 12 15 18 2 D3 6 8B 12 003 B 8 12 15 19 o1 0 3 8 & 12 15 18 2
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IMpowerl50 Study Design

Maintenance therapy
(no crossover permitted)

* StagelVor recurre% Arm A \
metastatic non- Atezolizumab® + Carboplatin® Atezolizumab® Treated with
squamous NSCLC + Paclitaxel atezolilzumab o
e 2 until PD :
Ct_‘remOther_apy-nawe R Arm B Atezolizumab® =§
* Tumour tissue mEPIPP I ig  Atezolizumab® + Carboplatin® + [ AND/OR -
available for 1:1:1 + Paclitaxeld + Bevacizumab® Bevacizumab® 2
biomarker testing Treated with =
Any PD-L1 IHC status Arm C (control bevacizumab @
/ Carboplatin® + Paclitaxel Bevacizumab® > until PD
N =1202 + Bevacizumab® \ J

The principal question is to assess whether the addition of atezolizumab to Arm C provides clinical benefit

Stratification factors:

* Sex

* PD-L1 IHC expression

* Liver metastases

a Patients with a sensitising EGFR mutation or ALK translocation must have disease progression or intolerance of treatment with one or more approved targeted therapies. b Atezolizumab: 1200 mg IV q3w. ¢
Carboplatin: AUC6 IV q3w.

d paclitaxel: 200 mg/m? IV q3w. © Bevacizumab: 15 mg/kg IV q3w. Reck M, et al. IMpower150 PFS analysis
B B .



IMPOWER 150 RESULTS

PFS

AXX.

Owerall Survival (%5)
s 3 BEABRAEEBE

Progression-Free Survival (%)
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== AlszorBevCP
—— Baylp

0123458780101 1I213141581THODNNAMBESRITHEDNNG RBM
Tirme (manths)

HR, 0.59
(95% Cl: 0.50, 0.70)

P < 0.0001
Median follow-up: ~20 mo

T8 8 1N 213516 17 16 18 20 21 42 73 24 25 26 37 28 28 30 31 32 33 34

Tima {months)

HR, 0.78
(95% Cl: 0.64, 0.96)
P=0.0164

Socinksi et al. ASCO 2018.



IMPOWER 150 SHOWED BENEFIT IN EGFR
MUTANT NSCLC

PFS for Arm B vs C in Patients With Actionable EGFR Mutations

(Exon 19 Deletion or L858R Mutation)

-
g
]
2
g
3
0n
g 50
L
i
=
9
]
§
a

EGFR Exon 19 Deletion or L858R Mutation

— Arm B: atezo + bev + CP
— Arm C: bev + CP

HR?, 0.41

| (95% CI: 0.22, 0.78)

Alneo, ateroiumaty, ey, bevacinmaty CP, catbogkstn « pacitonsl NE ol ssfimabis

*Linsiratifiod HR. Data cutslf, Saplembai 15, 2017

Median, 6.1 mo; Median, 10.2 mo
(95% Ci: 5.1,8.5); (95% CI 8.3, NE)

T T T

0 2 ] 12 W 16 8 20 22

Kowanetz M, Socinski M, et al AACR 2018
IMpower1 50, Efficacy Across Subgroups

PFS Benefit in Arm B was Observed in Key Populations

0.8

9.59’
0,85
0.60
0.41,
0.82

0,40
0.84

Median PFS, mo

ArmB AmcC

B3

8.7
B3
10.2
10.2
83

B.2
B3

Populations n (%])*
ITT (including EGFRIALK+) 800 (100%)
EGFRIALK+ only® 108 (14%)
ALK rearrangement® 34 (31%)
EGFR mutation® B0 (T4%)
Exon 19 deletion or LA58RY 58 (T4%)
ITT-WT 692 (B7%)
Liver metastases 110 (14%)
No liver metaslases 690 (BE6%)
Ao, stozoicumab; bow, bevacrumat; CF corbogiatin + packtasel 02

* Provalencs W ket ITT, EGFRALKs wnly, [TT YT, vitd mslasleeos, 8 0o el malimtass ol o T

n=B00; crévalince T o ALK roarargomed and EGFR miaion o ¢
pravalence % for owon 19 deleon of LESEH owi of EGRR mutason i 80
* Pafients. with 4 semsitcang EGFR mulalion or ALK iransiecaton must fave disaass Droghession of

GFRALF ony (i=1081

inlclaranaa of irsakment with one oF Moss aperoved Lapaked Mharampeos
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! O EGFR 1 B0, T ST0B, axon 20 ineeiion, TTO0MM, and ofhe
# Sarariifed HRL o 1
Dlata cuied; Seotenbar |

10
Hazard Ratio®

'.’.-'.l

in faver af Arm B
atexo « bev + CP bev + CP

Kowanetz M, Socineki M, ot al. AACR 2018
IMpower 150, Efficacy Across Subgroups
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Paz-Ares KN4OT ASCO 2018

KEYNOTE-407 Study Design (NncT02775435)

Pembrolizumab 200 mg Q3W +
Carboplatin AUC 6 Q3W + Pembrolizumab

Paclitaxel 200 mg/m? Q3W OR 200 mg Q3W
nab-Paclitaxel 100 mgim2 Q1W for up to 31 cycles

for 4 cycles (each 3 wk)

Criteria
= Untreated stage IV NSCLC
with squamous histology
- ECOGPS0or1

= Provision of a sample for
PD-L1 assessment
Placebo (normal saline) Q3W +
Carboplatin AUC 6 Q3W + Placebo
Paclitaxel 200 mg/m2 Q3W OR (normal saline) (Q3W

nab-Paclitaxel 100 mgim2 Q1W for up to 31 cycles
for 4 cycles (each 3 wk)

= No symptomatic brain
metastases

= No pneumonitis requiring
systemic steroids

Stratification Factors

= PD-11 expression End points

Uy i . Primary: PES (RECIST v1.1, BICR) and OS
* Choice of taxane

{paclitaxel vs nab-paclitaxel) = Secondary: ORR and DOR {(RECIST v1.1,
= Geographic region BICR), safety

(east Asia vs rest of world)

BICR. Hinded independent central radiclogic review. *Percen of tumor celis with membranows PO-L1 staining assessed using the PO-L1 IHC 22C3 pharmilx assay.
sPatients could crossover during combination therapy or monotherapy. To be eligitée for crossover, PD marst have been werified by BICR and all safety criteria had to be met.



KN407- RESULTS

Objective Response Rate at |IA2
(RECIST v1.1 by BICR)

Paz-Ares KN407 ASCO 2018

Progression-Free Survival at IA2, ITT

(RECIST v1.1, BICR)

100+
904
804
704
601

Events HR (95% Cl) P

Pembro + Chemo

Placebo + Chemo

54.7% 0.56 <0.0001
704w (0-450.70)

PFS, %

50
404
301
20
104 1 !
C L] ‘ L] -

Median (95% CI)
6.4 mo (6.2-8.3)
4.8 mo (4.3-5.7)

L] L]
0 3 6 9 12
Months
Mo. at Risk
278 223 142 57 3
281 190 £1] 2% 12

BICR. biinded. independent central review. Data cutof date: Apr 3, 2018,

100 4 Pembro + Placebo +
90 - Chemo Chemo
Best Response N=278 N =281
_wl s p (N=278)  (N=281)
O 704 (51.9-638) Complete response 4(14%) 6 (2.1%)
E 60 1 38.4% Partial response 157 (56.5%) 102 (36.3%)
= 50 1 (32.7-44 4)
Ly 40 Stable disease 78(28.1%) 104 (37 .0%)
14
g 30 - Progressive disease 17 (6.1%)  38(13.9%)
20 1
10 | Not evaluable= 6 (2.2%) 7 (2.5%)
0 Not assessed® 16 (5.8%) 23 (8.2%)
Pembro + Placebo +
Chemo Chemo

1004
904
804
70+
604
50
40+
304
209
109

E L)

08, %

Overall Survival at I1A2, ITT

Paz-Ares KN40T ASCO 2018

Events HR (95% Cl) P

Pembro + Chemo

Placebo + Chemo

30.6% 0.0008

0.64
0
a7y (049089

Median (95% CI)
15.9 mo (13.2.NE)
11.3 mo (9.5.14.8)

[
-
r

0 3 6

Months
Mo. at Risk
278 256 188 124 62
281 246 175 9 45
Data cutoff date: Apr 3, 2018.
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16




Progression-Free Survival
i

Paz-Ares KMN40T ASCO 2018

PD-L1 TP

r
TPS <1% TPS 1-49% TPS =50%
Ewvents HR [95%¢ C1 Events HR [95% C1 Events HR (95%: CI1
Pembro = Chemo ET. 0% 0.68 (0.47-0.98 L2 4% 0.56 {0.39-0.80) 53.4% 03T (0.24-0.58)
Placebo + Chemo BT.7T% T 2% 75.3%
100 - 100 100
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Paz-Ares KN407 ASCO 2018

ival at IA2 by PD-L1 TPS

Events HR (85% cI) || Ewents HR (95% CI Events HR (95% CI}
Pembro + Chemo 30.5% 0.641 (0.35-0.98 30.1%  0.57 (0.36-0.90) 31.5%  0.64 (0.37-1.10)
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National

comprehensive NCCN Guidelines Version 3.2019 NCCNTSEIigiifngz nltnednet)s(
NCCN ESeiain Non-Small Cell Lung Cancer fableorsontents

SYSTEMIC THERAPY FOR ADVANCED OR METASTATIC DISEASE?P

Initial Systemic ?herapy Options L

Adenocarcinoma, Large Cell, NSCLC NOS (PS 0-1 denocarcinoma, Large Cell, NSCLC NOS (PS 2)
No contraindications to the addition of pembrolizumab or atezolizumab® p Albumin-bound paclitaxel19

+ Pembrolizumab/carboplatin/pemetrexed (category 1J1!2’d (preferred)  } Carboplatin/albumin-bound paclitaxel20:21
« Pembrolizumab/cisplatin/pemetrexed (category 1)29 (preferred b Carboplatin/docetaxel®

» Atezolizumab/carboplatin/paclitaxel/bevacizumab (cateqory 1)>9¢£9 } Carboplatin/etoposide®1°
Contraindications to the addition of pembrolizumab or atezolizumab . Carboplatin/gemcitabine11

« Bevacizumab/carboplatin/paclitaxel (category 1)%-9 « Carboplatin/paclitaxel12

« Bevacizumab/carboplatin/pemetrexed*-¢:f:9 . Carboplatinlgemetrexed13

« Bevacizumab/cisplatin/pemetrexed®-¢:9 * Docetaxel?2:23

« Carboplatin/albumin-bound paclitaxel (category 1)’ + Gemcitabine24-26

« Carboplatin/docetaxel (category 1)8 « Gemcitabine/docetaxel!”

« Carboplatin/etoposide (category 1)%1° « Gemcitabine/vinorelbine'8

« Carboplatin/gemcitabine (category 1)1 « Paclitaxel?7-29

« Carboplatin/paclitaxel (category 1)12 * Pemetrexed3?

« Carboplatin/pemetrexed (category 1)13
« Cisplatin/docetaxel (category 1)8

- Cisplatin/etoposide (category 1)'4

« Cisplatin/gemcitabine (category 1)121
« Cisplatin/paclitaxel (category 1)16

« Cisplatin/pemetrexed (category 1)15

* Gemcitabine/docetaxel (category 1)17
« Gemcitabine/vinorelbine (category 1)18

5

aAlbumin-bound paclitaxel may be substituted for either paclitaxel or docetaxel in patients who have experienced hypersensitivity reactions after receiving paclitaxel or
docetaxel despite premedication, or for patients where the standard premedications (ie, dexamethasone, H2 blockers, H1 blockers) are contraindicated.

bCarboplatin-based regimens are often used for patients with comorbidities or those who cannot tolerate cisplatin.

CContraindications for treatment with PD-1/PD-L1 inhibitors may include active or previously documented autoimmune disease and/or current use of immunosuppressive
agents or presence of an oncogene, which would predict lack of benefit.

dIf progression on PD-1/PD-L1 inhibitor, switching to another PD-1/PD-L1 inhibitor is not routinely recommended.

eBevacizumab should be given until progression.

fAny regimen with a high risk of thrombocytopenia and the potential risk of bleeding should be used with caution in combination with bevacizumab.

9Criteria for treatment with bevacizumab: non-squamous NSCLC, and no recent history of hemoptysis. Bevacizumab should not be given as a single agent, unless as
maintenance if initially used with chemotherapy.
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National . 3 . .
Comprehensive NCCN Guidelines Version 3.2019 e
NCCN ﬁ:{‘;g;k Non-Small Cell Lung Cancer Discussion

SYSTEMIC THERAPY FOR ADVANCED OR METASTATIC DISEASE®Ph

Initial Systemic Therapy Uptions
Squamous Cell Carcinoma (PS 0-1) Squamous Cell Carcinoma (PS 2)
No contraindications to the addition of pembrolizumab® * Albumin-bound paclitaxel™
* Pembrolizumabicarboplatin/paclitaxel*' [category 1) (preferred) » Carboplatin/albumin-bound paclitaxe]®®-2!
+ Pembrolizumab/carboplatin/albumin-bound paclitaxel*' (category 1) | * Carboplatin/docetaxel®
| (preferred) . CarprFﬂt!ﬂf&tDpﬂ_SidE:*ﬂrm
+» Pembrolizumabicisplatin/paclitaxel® i Carboptat!nfgem.t:nahlrze“
* Pembrolizumab/cisplatin/albumin-bound paclitaxel® i Cﬂ'bDP‘“‘g;’g?d“m'
Contraindications to the addition of pembrolizumab® x D'C":Et?xe[ :
* Gemcitabine?4-26

+ Carboplatin/albumin-bound paclitaxel (category 1)7
+ Carboplatin/docetaxel (category 1)

* Carboplatin/gemcitabine (category 1)1

+ Carboplatin/paclitaxel (category 1)12

+ Cisplatin/docetaxel (category 1)8

+ Cisplatin/etoposide (category 1)14

» Cisplatin/gemcitabine (category 1)12.13

+ Cisplatin/paclitaxel (category 1)'®

+ Gemcitabine/docetaxel (category 1)

+ Gemcitabinel/vinorelbine (category 1)'®

* Gemcitabine/docetaxel'”
* Gemcitabine/vinorelbine®
* Paclitaxel27-22

Aslbumin-bound paclitaxel may be substituted for either paclitaxel or docetaxel in patients who have experienced hypersensitivity reactions after receiving paclitaxel or
docetaxel despite premedication, or for patients where the standard premedications {ie, dexamethasone, H2 blockers, H1 blockers) are contraindicated.

ECarboplatin-based regimens are often used for patients with comorbidities or those who cannot tolerate cisplatin.

“Contraindications for treatment with PD-1/PD-L1 inhibitors may include active or previously documented autoimmune disease andfor current use of immunosuppressive



Non-Squamous Cell NSCLC: First Line

Stage IV NSCLC
PD-L1=250%
No Driver Mutation

Platinum/
Pemetrexed/
Pembrolizumab

Pembrolizumab

(Non-bulky; slow
growing)

Platinum/Paclitaxel/

Bevacizumab/

Atezolizumab

Stage IV NSCLC
PD-L1 <50%
No Driver Mutation

Platinum/Paclitaxel/
Bevacizumab/
Atezolizumab

Platinum/Pemetrexed/
Pembrolizumab




Squamous Cell NSCLC: First Line

Stage IV NSCLC
PD-L1=250%
No Driver Mutation

Platinum Platinum
Paclitaxel nab-Paclitaxel
Pembrolizumab Pembrolizumab

Pembrolizumab

(Non-bulky; slow
growing)

Stage IV NSCLC
PD-L1 <50%
No Driver Mutation

Platinum Platinum
Paclitaxel Nab-Paclitaxel

Pembrolizumab Pembrolizumab




S1709/EA5163: INSIGNA—A Randomized, Phase Il Study of First line Immunotherapy alone or in
Combination with Chemotherapy in Induction/Maintenance or Post-progression in Advanced
Nonsquamous Non-Small Cell Lung Cancer (NSCLC) with Immunobiomarker SIGNature-driven Analysis

INSIGNA: SWOG/ECOG Advanced Non-squamous Trial with Pembrolizumab

1s1t Line Treatment 2"d Line Treatment

Induction ] Maintenance |

Primary Objectives
Co-primary objective to evaluate 05 in Arms A and B each vs. Arm C (control).

Secondary objectives:
* To evaluate ORR and PFSin Arms A and B each vs Arm C.
* To estimate toxicity within each of the treatment arms.
* To compare outcomes by treatment arm within subgroups defined by PD-L1 expression at 2 50%.




S1709/EA5163: INSIGNA—A Randomized, Phase Il Study of First line Immunotherapy alone or in
Combination with Chemotherapy in Induction/Maintenance or Post-progression in Advanced
Nonsquamous Non-Small Cell Lung Cancer (NSCLC) with Immunobiomarker SIGNature-driven Analysis

INSIGNA: SWOG/ECOG Advanced Non-squamous Trial with Pembrolizumab

1%t Line Treatment 2" Line Treatment

Integrated Biomarker Objective:
To establish a predictive signature for clinical benefit (05}, to treatment with chemo combined with
pembrolizumab versus pembrolizumab alone in patients with PD-L1 expressing tumors (>=1%, 1-49%,
>=50%).
To establish a prognostic signature associated with better outcome (05) to 15t line treatment with
pembrolizumab alone in patients with PD-L1 expressing tumors (>=1%, 1-49%, >=50% TPS).




TUMOR MUTATION BURDEN



CheckMate 568: Identification of Optimal TMB Cutoff (210 mut/Mb) for Nivo + Ipi in 1L NSCLC

CheckMate 568 Study Design?

Key Eligibility Criteria

- Stage IV or recurrent stage Illb NSCLC Until disease

. No ori temic th Nivolumab 3 mg/kg Q2W progression or
O prior systemic therapy | Ipilimumab 1 mg/kg Q6W unacceptable
* No known sensitizing EGFR/ALK N = 288 toxicity or maximum
alterations of 2 years
« ECOG PS 0-1

 PD-L1 all comers

Primary endpoints®: Select secondary endpoints®:
« ORRPin PD-L121% and <1% e PFSandOS
populations® « ORR, PFS, and OS by TMB
Database lock: August 24, 2017; minimum follow-up: 6 months; median follow-up: 8.8 months Ramalingam et al. AACR 2018

aNCT02659059; PEfficacy analyses by blinded independent central review (BICR); °PD-L1 status determined by Dako PD-L1 IHC 28-8 pharmDx immunohistochemical test



CheckMate 568: Identification of Optimal TMB Cutoff (210 mut/Mb) for Nivo + Ipi in 1L NSCLC

TMB Analysis With FoundationOne CDx™ Assay

FoundationOne CDx™ (F1CDx\
Tumor sample

FoundationOne
CDx™

Somatic mutations
per megabase

FoundationOne CDx™ TMB res

FoundationOne CDx™ Technical Information. Cambridge, MA: Foundation Medicine Inc; 2018.

Immune checkpoint
blockade therapy

5ol
L D e.g., anti-PD-1, anti-CTLA-4
High tumor mutation
<) &>

load/burden correlates
Response to therapy

with increased
neoantigens

Tumor cells expressing -“;;} fﬁ?‘}.ﬁ _,,,:j;) S ”)’?? o5
certain neoantigens are . P ! | s ™ s o
lost i) iy i) ~ie)

-,
Clonal T-cell populations ,E;J’g@fﬂ > o 5534@,
expand in proportion to the o - = =

S = FERr

number of neocantigens lost -, =

« FoundationOne CDx™ uses next-generation

sequencing to detect substitutions,
insertions and deletions, and copy number
alterations in 324 genes and select gene
rearrangements

— TMB: total number of synonymous
and non-synonymous variants (5%
allele frequency) after filtering
germline mutations

43



CHECKMATE 568 DATA

ORR ()

CM568 (IPI/NIVO): ORR by TMB CM568: Responses TMB 210 mut/Mb by PD-L1
-
as 7 B 1B <10 mut/Mb ELd
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CheckMate 227: Nivo + Ipi in 1L NSCLC With High TMB (210 mut/Mb)

CheckMate 227 Part 1 Study Design?

21% PD-L1
expression

Key Eligibility Criteria
» Stage IV or recurrent NSCLC
* No prior systemic therapy
* No known sensitizing
EGFRIALK alterations
+ ECOG PS 0-1

Stratified by SQ vs NSQ

<1% PD-L1
expression

Nivolumab 3 mg/kg Q2W
Ipilimumab 1 mg/kg Q6W
n = 396

Histology-based chemotherapy®
n =397

Nivolumab 240 mg Q2W

Nivolumab 3 mg/kg Q2W
Ipilimumab 1 mg/kg Q6W
n=187

Histology-based chemotherapy®
n =186

Nivolumab 360 mg Q3W +

histology-based chemotherapy®
n=177

Database lock: January 24, 2018; minimum follow-up: 11.2 months

aNCT02477826 PNSQ: pemetrexed + cisplatin or carboplatin, Q3W for <4 cycles, with optional pemetrexed maintenance following chemotherapy or nivolumab + pemetrexed
maintenance following nivolumab + chemotherapy; SQ: gemcitabine + cisplatin, or gemcitabine + carboplatin, Q3W for <4 cycles; °The TMB co-primary analysis was conducted in the
subset of patients randomized to nivolumab + ipilimumab or chemotherapy who had evaluable TMB =10 mut/Mb

Patients for TMB co-primary analysis®

Chemotherapy

N|vqumab + ipilimumab
=139

n-160

Co-primary endpoints: Nivolumab +
ipilimumab vs chemotherapy

* OS in PD-L1-selected populations
* PFS in TMB-selected populations




« In patients with TMB <10 mut/Mb treated with nivo + ipi vs chemo, the HR was 1.07 (95% Cl: 0.84, 1.35)¢

Co-primary Endpoint: PFS With Nivolumab + Ipilimumab vs

Chemotherapy in Patients With High TMB (210 mut/Mb)?2

Nivo +ipi  Chemo
100 (n=139) {n = 160)
7 3 Median PFS tmao 7.2 5.4
so{ 1 HRe 0.58
4T 97.5% Cl 0.41, 0.81
s o] - P = 0.0002
w 1 ‘\k i TR 1y PFS=43% Hivolumah +
& 40 }t ‘?':'9‘-3-‘- B oo i|Ji|In;'lLf_I'I_1|.’,l|J
] W, !
20 A 1 I 1y PFS=13%
e L A
ml l_ﬂiﬂ. Chemotherapy
0 . . . . . . . .
0 3 6 9 12 15 18 21 24

No. at risk

Chemc 160

Months

ORR and DOR in Patients With High TMB (210 mut/Mb)?

50

40 -

ORR (%)

10 4

0 -

nfN:

30 A

20 4

ORR (TMB 210 mut/Mb)®
HCcrR
= PR
26.9
Nivo + ipi Chemo
637139 43/160

DOR (TMB 210 mut/Mb)
100 i Nivo + ipi Chemo
| j = (N=63)  (n=43)
= Yy Median DOR, mo MR 54
£ 80 L &— (95% Cl) (122,NR) (42, 69)
@ l . - —
§ & ] _\I e -'_;an.y_npgs 68% -.
a bl S 1 "~ Mivolumab +
2 b ! ipilimumab
]
£ 401 “1—1 i
= . ! >1.y DOR =25%
o s o 1 " "
w 20 - |
e - Chemotherapy
] 1
D T T T II T T 1
0 3 5] 9 12 15 18 21
No. at risk Months
Chemo 43 32 2

+ Median time to response was 2.7 months with nivolumab + ipilimumab and 1.5 months with chemotherapy

L

TMB 210 Mut/Mb

23.03 0.77 0.56 -
1.06

|pi/Nivo

Chemo 16.72

TMB <10 Mut/Mb

16.20 0.78 0.61-
1.00

Ipi/Nivo

Chemo 12.42
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Duration of Therapy and QOL



Checkmate 153

Continuous vs 1-Year Fixed-Duration

Key eligibility ,

criteria _ C?nt:nunuhs

o NvaRcad Nivolumab nivoluma
metastaticNSCLC 3mg/kg IV

» =1 prior systemic Q2w

therapy? Treat ¢ f
reatment for -
. ECOG PS0-2 o Nivolumab
* Treated CNS yE Stop nivolumab retreatment
metastases 1 d at PD
allowed auowed 4

Exploratory endpoints?; safety/efficacy with continuous vs 1-year treatment, efficacy, other (eg,
biomarkers, PK)

*Conventional systemictherapies, excluding immuno-oncology therapies: FTreatment until PD,
unacceptable toxicity or withdrawal of consent; treatment beyond investigator-assessed PD permitted;
“All patientson treatment at 1 year were randomized regardless of response status;

2primarvendpoint was incidence of high-grade select treatment-related AEs:2

spigel, ESMO 2017



CheckMate 153: Continuous vs 1-Year Nivolumab
Patient Flow and Analysis Populations

Efficacy analyses

76 had response or SD
at randomization®

Continuous nivolumab

220 patients on
1,245 patients treated? treatment at

1 year

87 had response or SD
at randomizationd

Stop nivolumab

aMain US cohort; 1,025 patients discontinued prior to 1 year due to progression, death, study withdrawal, toxicity, or other reasons;

MADRID \ co"gress bAll 220 patients continuing on treatment at 1 year were randomized regardless of response status; 57 of these 220 patients had PD
2017 ; l and were randomized as allowed per protocol; safety analyses were based on all 220 patients, 107 in the continuous arm and 113 in the stop arm; °8 patients discontinued treatment due to
patient request or withdrawal of consent; 912 patients discontinued treatment due to patient request or withdrawal of consent



CheckMate 153: Continuous vs 1-Year Nivolumab
PFS From Randomization?

PFS rate, %

Median, months

(95% ClI) 6-month  1-year
100 Continuous tx NR (NR) 80 65
1-year txb 10.3 (6.4, 15.2) 69 40
80 1 HR: 0.42 (95% CI: 0.25, 0.71)
~ 60
X
(7]
L.
o 404
—HH—Ht .
20 -
0 I I I I I I I 1
0 3 6 9 12 15 18 21 24
Time post-randomization (months)
No. at risk
Continuous tx 76 60 53 49 35 22 10 3 0
1-yeartx 87 50 43 33 21 16 5 1 0

aPatients who did not have PD at randomization; minimum/median follow-up time post-randomization, 10.0/14.9 months

Ccongress
With optional retreatment allowed at PD
2017 l NR = not reached; tx = treatment



CheckMate 153: Continuous vs 1-Year Nivolumab
Retreatment in 1-Year Treatment Arm

Efficacy analyses

76 had response
or SD at
randomization

Continuous
nivolumab®

220 patients

1,245 patients

on treatment

a
treated at 1 year

43 (49%) had
PD after
stopping

87 had response
or SD at
randomization

34 (79%) were
retreated with
nivolumab

Stop
nivolumabd

Data at time of analysis (database lock May 15, 2017)

aMain US cohort; 1,025 patients discontinued prior to 1 year due to progression, death, study withdrawal, toxicity, or other reasons;

MADRID congress PAll 220 patients continuing on treatment at 1 year were randomized regardless of response status; 57 of these 220 patients had PD and were randomized as allowed per protocol; safety
2017

analyses were based on all 220 patients, 107 in the continuous arm and 113 in the stop arm; °8 patients discontinued treatment due to patient request or withdrawal of consent; 412 patients
discontinued treatment due to patient request or withdrawal of consent



CheckMate 153: Continuous vs 1-Year Nivolumab
Initiation and Duration of Retreatment

O »

O » I Off nivolumab treatment
O »» Il Nivolumab retreatment
O O PD
» = Retreatment ongoing
# Patient died

[ G Qi Qi i G Qi Qi G G
COONOURAWN_LOCOONOOARWN-=-

Patient

o # « Data at time of analysis (database lock May 15, 2017)

NN
WN =
()
H

O * Median time between progression and retreatment:
0 # 0.6 months (range, 0.1-4.9)

< * Median duration of retreatment: 3.8 months
O (range, 0.1-17.5)

WNNNNNDN
cCOWwoo~NOOM A
O)
=

WWWwW
AWN=

5 10 15 20 25
Time since randomization (months)

COongress
MADRID g
2017 Patients who had not died and were not continuing retreatment were in follow-up and alive as of database lock



Time to True Deterioration in Composite of
Cough, Chest Pain, and Dyspnea?

100+ — Pembrolizumab
— Chemotherapy

A
3
o
i =
=
n
At
c
o
e
L]
o

True Deterioration, %
Patients with no deterioration (%)

9 12 21 HR 066, 95% Ol 0-44-0-97: two-sided nominal p=0-029

. 0
No. at risk? Time, months 0 i é é 1';_,

Pembro/Pem/Plat 402 189 128 72 32 0 Number at risk Time since treatment initiation (months)

Placebo/Pem/Plat 200 BS 29 17 B U (number censored)
Pembrolizumaly 151 (0) 78(42) 47(62) 26 (80) 7(98) 1(104) 0{105)
Chemotherapy 148 (0) B0 (49) 30(63) 11(79) 7183 0(90) 01(30)

Keynote 189. All PDL1.
Keynote 024. PDL1 250%

Brahmer, J. et al. Lancet Oncology 2017,

presentep . 2018 ASCO FASED1S presenten By:  Jhanelle E. Gray, MD 53

Slides are the property of the author,
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Keynote 189. Keynote 024.
Carboplatin/Pemetrexed/Pembrolizumab Pembrolizumab Single Agent

All PDL1. Week 12 PDL1 250%. Week 15.

Garissano et al. ASCO 2018.

QLQ-C30 Changes From Baseline, Week 122

Brahmer, J. et al. Lancet Oncology 2017.

= Pembrolizumab (n=150)

Functional Scales Symptom Scales @ Chemotherapy (n=147)

J
f
mw Pembro/Fem/Plat
m Flaceho/Pem/Plat

froem baseline to week 15

Ll
g
o
€=
[
-
=
&
E
e
1]
-
E
i
il
[~
-
=]
?
B
s
&

LS Mean (95% Cl) Score
Change From Baseline

Functioning scales Symptom scales

presentep . 2018 ASCO FASCONS presenten By:  Jhanelle E. Gray, MD 54

Slides are the property of the author,
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STAGE 11l NSCLC



RT Induces Multiple Imnmunomodulatory Changes That
May Influence the Effectiveness of Imnmunotherapy'-

Upregulation

Immature
dendritic

F3)

Upregulation

_ of immunogenic
p cell surface
markers

: s @ :
) LW 5 -
e &
@
anbigens Incre:ased o "o, o,
antigen o Tumor & Primed
release antigens dendritic cells

M1, tumor-associated macrophage; MHC |, major histocompatibility complex |; PD-L1, programmed cell death-ligand 1; TMF-o, tumor necrosis factor alpha.
1. Daly ME, et al. J Thorac Oncol. 2015:10(12):1685-1693. 2. Kaur P, Asea A. Frontiers Oncol. 2012:2:191. 3. Deng L, et al. J Glin Invest. 2014:124(2}:687-695.




PACIFIC Study Design: Phase lll, Randomized, Double-Blind,
Placebo-Controlled, Multicenter, International Study

* Patients with stage lll, locally advanced,
unresectable NSCLC who have not
progressed following CRT (22 cycles)

— Platinum-based chemotherapy
(containing etoposide, vinblastine,
vinorelbine, a taxane, or pemetrexed)

Radiation therapy (mean dose to the

lung <20 Gy, or the V20 <35%, or both;
54 to 66 Gy)

WHO PS score O or 1

Estimated life expectancy of
>12 weeks

All-comers population
(all patients regardless of PD-L1 expression )

1-42 days
post-cCRT

Durvalumab
10 mg/kg q2w for

up to 12 months
N=476

2:1 randomization,
stratified by age, sex,
and smoking history

N=713

Placebo
10 mg/kg g2w for

up to 12 months
N=237

-primary endpoints
PFS by BICR using RECIST v1.1*
oS

Key secondary endpoints
ORR (per BICR)
DoR (per BICR)
Safety and tolerability
PROs



PACIFIC Trial: Updated OS and PFS

PACIFIC: Updated Progression-Free Survival ) : : .34
by BICR — ITT PACIFIC: Overall Survival - in the ITT Population

DCO: March 22, 2018 Median 0§ 12-mo 0§ 24-m0 0§
DCO: March 22, 2018 i No. of events | (95% C1), (95% CI) (95% CI)
No. of patients months % %

Median PFS 12-mo PFS 18.mo PFS
No. oFevents | (95% C1) (95% CI) (95% CI) Durvalumab 183/476 NR 831 66.3
No. of patients months % % (34.7-NR) (79.4-86.2) (61.7-70.4)
10 4 Durvalumab 2431476 172 557 495 10 o Placebo 8237 28.7 753 558
) (13.1-239) (50.9-60.2) (44.6-54.2) (22.9-NR) (69.2-80.4) (48.9-618)
_ Placebo 173237 56 344 267 084
£ s 4677 (28.2-40.7) (20.9-329) TS
a Stratified HR, 0.51 (95% Cl, 0.41-0.63) 3
g 074 g 07+ |
=z 7 :
5§ 064 = 064 ! I Durvalumab
] ' 8 : :
£ 05 : " Durvalumab g 054 ! |
5 !
-] i H = - |
g 044 ! f 2 04 3 ;
k-] 4 0 = i ! Placebo
> 0.3 i ' 3 03 ' !
= 1 ' Placebo ] | !
| 024 } ! ] { |
E - ! g oz ‘ ;
8 i | 1 !
& DA i : 0.1 _| Stratified hazard ratio for tieath, 0.68 (99.73% CI, 0.4/-0.997)
0.0 : i Two-sided P=0.0025 : i
o T T f T 1 T T T T T T | ot —
103 6 9 12 15 18 21 24 27 30 33 3% 39
13 6 9 12 15 18 20 24 27 30 33 36 39 42 45
Time from Randomization (months) 3 Za.
No. at Risk Time from Randomization (months)
No. at Risk
Durvalumab 476 377 302 268 213 188 163 143 116 83 43 23 1 76 64 431 45 385 %4 343 9 o7 20 115 57 27 2 0 0
Placebo 237 163 106 8 67 55 46 3 32 24 10 5 0 Dusvslemalys <4

Placebo 237 220 198 178 170 155 141 130 117 % 4 2 9 3 | 0

Antonia SA..., Gray JE et al. NEJM. 2018.



Progression-free and Overall Survival by Su

bgroup (ITT)

*Not calculated if subgroup has <20 events.

CR, complete response; EGFR, epidermal growth factor receptor; NA, not available; PR, partial response; SD, stable disease.

PFS data based on DCO of Feb 13, 2017.

Faivre-Finn C, et al. Presented at: ESMO 2018 Congress; October 19-23, 2018; Munich, Germany. Abstract 13630.

PFS (BICR) o]
No. of events / No. of patients (%) No. of events / No. of patients (%)
HR (95% ClI) Durvalumab Placebo HR (95% CI) Durvalumab Placebo
All patients I-'—| | 214/476 (45.0) 157/237 (66.2) I—'—| 183/476 (38.4) 116/237 (48.9)
Sex Male —a- | 155/334 (46.4) 111/166 (66.9) —8— 141/334 (42.2) 80/166 (48.2)
Female —— | 59/142 (41.5) 46/71 (64.8) A 42/142 (29 .6) 36/71 (50.7)
Age at randoimisation <65 years e | 108/261 (41.4) 91/130 (70.0) —e— ' 89/261 (34.1) 58/130 (44 .6)
=265 years —e— ! 106/215 (49.3) 66/107 (61.7) I—O—H 094/215 (43.7) 58/107 (54.2)
: Smoker e : 197/433 (45.5) 140/216 (64.8) —e— : 169/433 (39.0) 103/216 (47 .7)
Smoking status 1 > : — — e
Non-smoker —— 1 17/43 (39.5) 17/21(81.0) - 1 14/43 (32.6 13/21 (61.9
Disereo shioe Stage IlIA —e— 1 108/252 (42.9) 82/125 (65.6) e | 101/252 (40.1) 70/125 (56.0)
Stage llIB —e— | 104/212 (49.1) 72/107 (67 .3) ——-H 79/212 (37.3) 44/107 (41.1)
Tumour histologic Squamous —e— | 117/224 (52.2) 66/102 (64.7) —e—| 103/224 (46.0) 56/102 (54.9)
type Non-squamous e 1 97/252 (38.5) 91/135 (67 4) —e— | 80/252 (31.7) 60/135 (44 .4)
Prior definitive CT Cisplatin —e— 1 115/266 (43.2) 87/129 (67 4) —— | 94/266 (35.3) 64/1209 (49 .6)
Carboplatin —— ! 91/199 (45.7) 65/102 (63.7) I—'—H 84/199 (42.2) 47/102 (46.1)
T — CR NA’E 2/9 (22 2) 4/7 (57.1) NA*, 2/9 (22.2) 3_5? (42 9)
priot treatment PR —e— I Q9/232 (42.7) 72/111(64.9) |—’—| 83/237 (35.0) 50/112 (44 .6)
SD —e— 1 108/222 (48 .6) 771114 (67.5) —e— 93/223 (41.7) 61/115 (53.0)
Positive I = 3 i 17/29 (58.6) 11/14 (78.6) NA"| 10/29 (34.5) 6/14 (42.9)
EGFR status Negative —e— 1 131/315 (41.6) 112/165 (67_.9) —e— | 117/317 (36.9) 80/165 (48.5)
Unknown —e— 66/132 (50.0) 34/58 (58 6) ——1 56/130 (43.1) 30/58 (51.7)
PD-L1 status =25% —e— 1 48/115 (41.7) 31/44 (70.5) P 1 37/115 (32.2) 23/44 (52.3)
(pre-specified) <25% —e— | 85/187 (45.5) 68/105 (64.8) p—t—] 74/187 (39.6) 41/105 (39.0)
Unknown —e— i 81/174 (46.6) 58/88 (65.9) —— | T2/174 (41.4) 52/88 (59.1)
I T i 1 I T 1 1
0.25 0.5 1.0 20 N 0.25 05 10 20 .
Durvalumab better Placebo better Durvalumab better Placebo better g

0OS data based on DCO of March 22, 2018.

MUNICH '
2018




OS by PD-L1 TC 21% and <1%

0S5 by PD-L1 TC 21%

Wo. ewants |
Mo patiants Madizn O3
¥} {35% CI} mo
DUnGRmED . 1% TORIZ (330 N NFL N
1.0 B A i
Placetn. &1% 51485 2|1 (17T NR)
0.8 =1% 0% HR 053 (35% CL 038 a7T) 0.5

Durvalumab, 21%

Probability of O5
=
n
]

Probability of O5
=
Ln
L

ERESMD "™
2018

OS by PD-L1 TC <1%

Mo, ewents |
Mo patisnts Madizn 02
¥} {35% CIj, mo
CunaEkaman, - <1% 4180 (45E) MR 208 NRY
Pz <1% 1955 (328 N (373, NR)

3% 0% HR 135 [35% CL 073 234)

Placebo, =1%

.

Durvalumab, =1%

Plaoebo, 1% 94
03 03
0.2 0.2
i 0.1 4 Differencein RMST (95% Cl): 0.6 months (-3.4, 2.3)

S e O s e e e s, P 0.0
0 3 6 9 1215 18 21 24 27 30 33 36 39 42 45

Time fromrandomization {months)

1 T 1 1 1T T 1T 1T T T 1T T T 1
B 3 6 9 12 1516 21 24 2F 30 33 36 39 42 45

Time from randomization {months)

o =t risk Ho. &t risk
Durvalomsb, 1% 212 20E 192 187 178 171 168 158 124 105 &2 =4 12 1 o o Em& 1% 20 = 3 B1 T BES = S 45 2= I T 3 & Q Q
Phoshs. =% S &1 TS &7 B4 SR I oM 4 I 4F T 5 2 oo@ @ Plaosho. <i%6 T 55 47 M5 A A3 45 S o35 0 & 3 ;
+ In the PD-L1 TC <1% subgroup, imbalances exist in baseline the characteristics. DE000: E2 a0

¢+ Placebo arm: > more females, non-SQCLC, and Stage IlIA.

Faivre-Finn C, et al. Presented at: ESMO 2018 Congress; October 19-23, 2018; Munich, Germany. Abstract 13630.



PACIFIC- SAFETY UPDATE

PACIFIC: Updated Safety Summary

DCO: March 22, 2018 g e
Pneumonitis
Durvalumab Placebo
N=475 N=234 b - P
Ll oicy Exploratory Subgroup Analysis in Pneumonitis:
Any-grade all-causality AEs, n (%) 460 (96.8) 222 (94.9) -
—_— % - - Time to Onset (WCLC 2018)
Grade 3/4 145 (30.5) 61(26.1)
L | Durvalumab Placebo
Leading to discontinuation 73(15.4) 23(9.9)
! T st ey -,
Serious AES, n (%) 138 20.1) 54 (231) Time to onset from 1% dose, median days (range) [N] 55.0 (1-406) [161] 55.0 (1-255) [58]
Any-grade pneumonitis/radiation pneumonits, n (%) 161(33.9) 58 (24.8) Time to onset from radiotherapy, median days (range) [N] 73.0 (20-433) [161] 76.5 (24-280) [58]
Grade 3/4 17(3.6) 7(30) Duration, median days (range) [N]* 64.0 (3-568) [79] 57.0 (5-187) [23]
Outcome of death 5(11) 5(21)
Leading to discontinuation 30(6.3) 10(4.3)

Antonia SA..., Gray JE et al. NEJM. 2018.
Vansteenkiste JF, et al. WCLC. 2018.



FUTURE DIRECTIONS



Insufficient number of T cells extravasate into the
tumor.

High TIL

Moderate TIL
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Jhanelle Gray, MD and Amer Beg, PhD
Trial: Pembrolizumab plus vorinostat




PHASE I: PEMBROLIZUMAB & VORINOSTAT-

STUDY DESIGN

Advanced/Stage IV NSCLC
Immunotherapy Naive - or -
Pre-Treated

Phase 1 Dose Escalation
Pembrolizumab 200 mg IV Q3 weeks and

Vorinostat at various dose levels

Phase 1b: Phase 1b:

Immunotherapy Immunotherapy
Naive (N: 9) Pre-Treated (N: 9)

Dose Level Vorinostat Dose
-1 100mg PO Daily
1 200mg PO Daily
2 400mg PO Daily

Study PI: Jhanelle E. Gray, MD



PEMBROLIZUMAB PLUS VORINOSTAT-
RESULTS

— 80 -
/M
60

& ?

g

E

@

(%]

a

£

O |0 Naive _?_

—— 2
——o— 0 Relapsed £
I B 10 Refractory 2 "
::|°-: @ Partial Response Start 3

o N
—— ¢ Partial Response (unconfirmed) Start gn I V. QU N g e e
EEC— 0 Stable Disease Start o ~—
e e : A N F -40 ~
— 0 o Continued response after treatment discontinuation £ ~ -
— e Progression of Disease *» ~.
« Progression of Disease #2 (if treated beyond PD) _rzn -60 - —
j— — Ongoing Response [®] % -
— O Censored 80 -
o 4 Dose Level 1 Patients
=
r T T T T T T T T T T T T T T T T T '100 T T T T T T T
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 0 2 4 6 8 10 12 14 16

Time (Months) Time (Months)

Saltos, Gray et al. ASCO 2018.
Funding: DOD Grant. Pls: Gray & Beg



PHASE Il PEMBROLIZUMAB & VORINOSTAT-
STUDY DESIGN

Advanced/Stage IV NSCLC
Treatment Naive
PD-L1=21 %

-Primary Endpoint: ORR
-Secondary Endpoints: PFS,
OS, DOR, Biomarker

Correlates
RANDOMIZED

-Pre and On Treatment Biopsies
-Serial Blood Collections

Pembrolizumab & Pembrolizumab

Vorinostat (N: 35) Alone (N: 35)

Funding: DOD Grant. Pls: Gray & Beg
Study PI: Jhanelle Gray, MD



Targeting the Tumor Microenvironment (TME)

 Multiple factors in the TME are
Immunosuppressive [ncludln%
Cancer Associated Fibroblasts
(CAFs).

e, ! T
anti-inflammatory % b :
RTKs? ¢

s WAL= MDSC /B \Treg
~ cytokines ) GPCRs. 1 > j Ei

pIErKT.Pﬂ-KE?

* Nintedanib, an oral triple inhibitor,
blocks three growth factor
receptors simultaneously:

= Vascular endothelial growth
factor receptors (VEGFR 1-3),

» PDGFR alpha and beta O e

= Fibroblast qrowth factor R GRE i
receptors (FGFR 1-3).

cell wﬁutelet

« ECM modification
collagen production i
4

o .
s

=

i




Trial Outline

Phase 1 (dose escalation)

Patients with locally advanced or
metastatic NSCLC who are:

Mewly diagnosed and treatment
naive or
previously treated

Phase 2 (Arm A)

Patients with locally advanced or
metastatic NSCLC who are:
newly diagnosed and treatment
naive

Phase 2 (Arm B)

Patients with locally advanced or
metastatic NSCLC who are
refractory or relapsed to
immunotherapy.

Phase |

Mintedanib
+MNivolumab
+Ipilimumab

Phase 2
Arm A

Mintedanib
+MNivolumab
+lpilimumab

Phase 2
Arm B

MNintedanib
+Nivolumab
+Ipilimumab

Primary Endpoint Phase 1: MTD/RP2D

Primary Endpoint Phase 2: ORR




Tissue Requirements per Visit

Screening/Pre-treatment On Treatment (C2D8) End of Treatment
IHC IHC IHC

Immunoscore Immunoscore Immunoscore
Nanostring Nanostring Nanostring
AQUA FIHC AQUA FIHC AQUA FIHC
Mutational Load Analysis N/A N/A

by NGS

Funding: Funding by Florida Department of Health JEK Grant. BMS and BI for supporting the trial.
Pl: Jhanelle E. Gray, MD



Other Clinical Settings Under Evaluation

« Adjuvant/Consolidation for resectable NSCLC
* Neoadjuvant NSCLC

» Consolidation after sequential chemo/rads for
unresectable NSCLC

« Concurrent with or Following SBXRT

e CNS disease



SUMMARY

 For advanced stage/metastatic NSCLC, nivolumab, pembrolizumab
(PD-L1 = 1%) and atezolizumab are FDA approved for second-line
treatment following progression on the platinum-doublet
chemotherapy.

 Single agent Pembrolizumab (based on the KN-21G & KN 189 trials)
iIs FDA approved for treatment naive stage IV NSCLC with a PD-L1 2
50%.

* The KN 042 trial (pembrolizumab, PD-L1 = 1%) is currently under
review at the FDA.



SUMMARY

 For patients with treatment naive advanced/metastatic non-
squamous NSCLC without a driver mutation, regardless of PD-L1
status, carboplatin, pemetrexed & pembrollzumab as well as
carboplatin, paclitaxel, bevacizumab & atezolizumab are FDA
approved.

 For patients with newly diagnosed advanced/metastatic squamous
NSCLC without a driver mutation, regardless of PD-L1 status,
carboplatin, taxane & pembrolizumab is FDA approved.

 For patients with newly diagnosed advanced/metastatic, driver
mutation negative, PD-L1 2 50%, non-squamous NSCLC, without
bulky disease or rapid progression, single agent pembrolizumab is
reasonable.

* The INSIGNA trial may help to address questions that remain.




SUMMARY

* The optimal duration of immunotherapy is not yet known.

* Toxicity and QOL should be considered when making treatment
decisions.

* For patients with unresectable Stage Ill NSCLC who have not
progressed post 2 cycles of definitive chemoradiation, durvalumab
Is FDA approved.

* Many trials are underway to evaluate immunotherapy combination
trials.
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