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Immunotherapy:
Checkpoint blockade

Priming phase Effector phase
(lymph node) (peripheral tissue)

}/

@ T-cell migration
@

Ribas A. N Engl J Med. 2012;366:2517-2519.



Checkpoint Blockade

Anti-CTLA-4___| Anti-PD-L1 AntiPDA

Ipilimumab MDX-1105
(Fully human IgG1)  (Fully human lgG4)
FDA approved 2011 Phase |

Tremelimumab MPDL3280A, RG7446,
(Fully human IgG2)  Atezolizumab
Phase Il Phase [I-l1l

FDA approved 2016 NSCLC

MEDI4736, Durvalumab;
Phase lll

MSB0010718C, Avelumab

Phase [-I|

MDX-1106, Nivolumab

(Fully human lgG4)

FDA approved for melanoma, NSCLC,
urothelial carcinoma, RCC, HL, SCCHN

CT-011 Pidilizumab
(Humanized IgG1)
Phase |l

MK3475 Pembrolizumab
(formerly Lambrolizumab) (Humanized IgG4)
FDA approved for melanoma, NSCLC, SCCHN

AMP-224
(B7-DC/IgG1fusion protein)
Phase I-I

MEDI0680, AMP514
Phase |
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Second line
Immunotherapy

Nivolumab
Pembrolizumab [PdI-1 +]

Atezolizumab
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CheckMate 017 (NCT01642004) - Study Design

+ Stage lllb/IV SQ NSCLC Nivolumab * Primary Endpoint:
e : 4 3 mgikg IV Q2WY - 05

1 prior platinum doublet-based |_s DHPD o

chemotherapy

unacceptable toxicity

=D

+ Additional Endpoints:
Investigator-assessed ORR
Investigator-assessed PFS

+ ECOG PS 0-1

+ Pre-treatment (archival or
fresh) tumor samples required

Docetaxel

Randomize 1:1

for PD-L1 analysis 75 mg/m? 1V Q3W — Correlation between PD-L1
urtil PD or expression and efficacy
W=tz unacceptable toxicity - Safety

Quality of life (LCSS)

Patients stratified by region
and prior paclitaxel use

* One pre-planned interim analysis for OS

» Attime of DBL (December 15, 2014), 199 deaths were reported (86% of deaths required for final analysis)
* The boundary for declaring superiority for OS at the pre-planned interim analysis was P <0.03

LCSS = Lung cancer symptom scale

SUIDES ARE THE PROPERTY OF THE AUTHOR. PERMISSION REQUIRED FOR REUSE. PRESENTED AT, ASC@ AR{'{SL_‘!]J\(‘E
4



CheckMate 057 (NCT01673867) Study Design

+ Stage llIB/IV non-SQ NSCLC Nivolumab Bri Endnoint
* Pre-treatment (archival or recent) tumor | 3mgrkg IV Q2w _”C')"Sa"y Hopai)
samples required for PD-L1 i until PD or
15 unacceptable toxicity " .
+ ECOG PS 0-1 2 n =297 + Additional Endpoints
ST s b
+ Failed 1 prior platinum doublet E ORR
5 - PF&h
* Prior maintenance therapy allowed? E Docetaxel — Safety
o] NS RRE :
* Prior TKI therapy allowed for known o 75 iy RCEL - Efficacy by tumor PD-L1
ALK translocation or EGFR mutation > until PD or expression
unacceptable toxicity - Quality of life (LCSS)
N =582 n =290

Patients stratified by prior maintenance therapy
and line of therapy (second- vs third-line)

* PD-L1 expression measured using the Dako/BMS automated [HC assay'4'5

- Fully validated with analytical performance having met all pre-determined acceptance criteria for sensitivity, specificity,
precision, and robustness

aMaintenance therapy included pemetrexed , bevacizumahb, or erlotinib (not considered a separateline oftherapy); " Per RECIST w1.1 critetia as determined by the investigator.
SLIDES ARE THE PROPERTY OF THE AUTHOR. PERMISSION REGUIRED FOR REUSE PRESENTED AT: ASC@ ,\R/l'l]:t‘tlullj
MEMORIAL AVENTURA GROUP

Presented By Luis Paz-Ares at 2015 ASCO Annual Meeting



Kaplan—Meier Estimates of OS

(2 Years Minimum Follow-up)
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CheckMate 017 (SQ NSCLC)

100
Mivolumab Docetaxel
[n=135) [n=13T)
a0 Events, n (%) 110 (81) 128 (33)
Median O, mo 9.2 6.0
(855 1) (7.3, 12.8) i5.1,7.3)
HR {85% CI) 0.82 (047, 0.80)
&0 o L) | !
=
3 1.y OS = 427 — Nivolumab
| == Docetaxel
40
___________________ 2-yr 0% =23%
204 14105 = 24%
2-yr 05 = 8% : 3
o I I | | | | | | | | | | |

0 3 G g 12 15 18 21 24 27 30 33 36 39

Time (Months)

Mo. of patients at risk:
MWivolumab 135 113 B85 &9 57 51 38 34 29 18 14 7 1 0

Docetaxel 137 104 68 46 33 22 17 14 N 4

a
=Y
sy
[=]

CheckMate 057 (non-SQ NSCLC)

100 -
Nivalumab Docetaxel
{n = 292) {m = 200)
sg Events. n (%) 228 (78) 247 (B8]
Median 05, mo 12.2 9.5
{85% I {87,151y | (8.1,10.7)
HR {%5% CI} 0.75 (063, 0.81)
B0 : : : :
=2
-2 1-yr 085 = 51%
o " — Nivolumab
o 40 - = Docetaxel
1-y1 OS5 = 38%
-;rr 05 = 29%
20—
2-yr 035 = 16%
] | I I | | | I | | | | I [

o0 3 6 @ 12 15 18 21 24 27 30 33 36 38

Time (Months)
Mo. of patients at risk:
Hivelumab 282 233 184 171 148 128 112 87 21 4 18 g u] 0
Docetaxel 200 243 194 150 111 80 66 B3 45 28 & 3 1 Q

Stronger Together
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has improved long term OS in patients with heavily pretreated metastatic NSCLC
CA209-003 5-Year Update: Phase 1 Nivolumab in Advanced NSCLC

100
] Overall (N = 129) ‘ 9.9 (7.8, 12.4)
=~ 60
S\,
%) | 1y OS, 42%
O 404 ‘
_ 3 2y OS, 24%
20 - 3 } ‘3 y OS, 18% ‘5“y gs, 16%
O T I} T i T l T T T i T T T T T T
0 1 2 3 4 5 6 7 8
. Years
No. at Risk
129 49 27 20 17 16 3 1

0
Brahmer J, AACR 2017

aThere were 3 deaths between 3 and 5 years, all due to disease progression; 1 surviving patient was censored for OS prior to 5 years (OS: 58.2+ months)
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KEYNOTE-010 Trial

Pembrolizumab vs Docetaxel

Patients

Advanced NSCLC

Confirmed PD after 21 line of
chemotherapy?

No active brain metastases
ECOG PS 0-1

PD-L1 TPS 21%

No serious autoimmune disease
No ILD or pneumonitis requiring
systemic steroids

Stratification factors:
* ECOGPS(0vs1)
* Region (East Asia vs non-East Asia)
PD-L1 status® (TPS 250% vs 1%-49%)

Herbst RS et al. Lancet. 2016;387:1540-1550.

Pembrolizumab
2 mg/kg IV Q3W
for 24 months

Pembrolizumab
10 mg/kg IV Q3W
for 24 months

Docetaxel
75 mg/m? Q3W
per local guidelines®

End points in the TPS 250% stratum
and TPS 21% population
* Primary: PFS and OS
* Secondary: ORR, duration of
response, safety




KEYNOTE-010: Pembrolizumab vs Docetaxel
Overall Survival in Patients with PD-L1 Positive Disease

—— Pembrolizumab 2 mg/kg
—— Pembrolizumab 10 mg/kg
Docetaxel

©
2
2
=2
"]
©
e
o
>
o

Number at risk
Pembrolizumab 2 mg/kg 139

Pembrolizumab 10 mg/kg 151
Docetaxel 152

« Pembro demonstrated a longer OS than Doce in all PD-L1 tumor proportion score (TPS)
categories with the longest OS, PFS, and highest ORR seen in pts with TPS =75%.

Herbst RS et al. Lancet. 2016;387:1540-1550; Baas P et al. J Clin Oncol. 2016;34(suppl). Abstract 9015.
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OAK, arandomized Ph Ill study of atezolizumab
vs docetaxel in patients with advanced NSCLC.:
results from subgroup analyses

Shirish M. Gadgeel,! Fortunato Ciardiello,2 Achim Rittmeyer,® Fabrice Barlesi,* Diego Cortinovis,®
Carlos Barrios,® Toyoaki Hida,” Keunchil Park,2 Dariusz Kowalski,? Manuel Cobo Dols,° Joseph Leach,
Christina Matheny,'2 Pei He,1?2 Marcin Kowanetz,'2 Daniel S. Chen,!2 Daniel Waterkamp,1? Marcus Ballinger,!2
Alan Sandler,*? David R. Gandara,*? Joachim von Pawel'4

1 Karmanos Cancer Institute/Wayne State University, Detroit, MI, USA; 2 Seconda Universita degli Studi di Napoli, Napoli, Italy;
3 Lungenfachklinik Immenhausen, Immenhausen, Germany; 4 Aix Marseille University; Assistance Publiqgue Hopitaux de Marseille, Marseille, France;
5 Medical Oncology Unit, AOU San Gerardo, Monza, Italy; 8 PUCRS School of Medicine, Porto Alegre, Brazil;
7 Aichi Cancer Center Hospital, Nagoya, Japan; 8 Sungkyunkwan University School of Medicine, Seoul, South Korea;
9 Oncology Centre, Institute M. Sklodowska - Curie, Warsaw, Polandomg; 1°® Medical Oncology Section, Hospital Regional Universitario Carlos Haya,
Malaga, Spain; 1 PRA Health Sciences, Raleigh, NC, USA; 12 Genentech, Inc., South San Francisco, CA, USA,
13 UC Davis Comprehensive Cancer Center, Sacramento, CA, USA; 14 Asklepios-Fachkliniken Miinchen-Gauting, Gauting, Germany

Gadgeel et al., WCLC 2016

Gadgeel et al., WCLC 2016
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Phase |ll OAK study design

Atezolizumab (anti—PD-L1) is an engineered mAb that inhibits the PD-L1/PD-1 and PD-L1/B7.1
interactions to restore anti-tumor T-cell activity and enhance T-cell priming?2

OAK study design

Locally Advanced or
Metastatic NSCLC?

* N =1225 enrolled?
* 1-2 prior lines of chemo

including = 1 platinum-based
« Any PD-L1 statusP

« Stratification factors: PD-L1
expression, histology, prior
chemotherapy regimens

R
1:1

Atezolizumab
1200 mg IV q3w

Docetaxel
75 mg/m?2 q3w

PD or loss of
clinical
benefit

PD

/Primary Endpoints
(first 850 enrolled patients)

* OS inthe ITT population
* OS in patients with PD-L1

expressionon =2 1% TC or IC

Secondary Endpoints

\ORR, PFS, DoR, Safety

~

J

aA prespecified analysis of the first 850 patients provided sufficient power to test the co-primary endpoints of OS in the ITT and TC1/2/3 or IC1/2/3

subgroup (= 1% PD-L1 expression).

bPD-L1 expression assessed with VENTANA SP142 IHC assay
1. Herbst Nature 2014. 2. Chen Immunity 2013. 3. Barlesi et al. ESMO 2016 LBA44

Gadgeel et al., WCLC

2016



Overall survival, ITT (n = 850) and PD-L1 subgroups

—+— Atezolizumab
100

—— Docetaxel HR, 0.732

g % (95% Cl, 0.62, 0.87)
= 80 P =0.0003
§ 701 Minimum follow up = 19 months
5 60 -
L gz .
‘T 40- ‘ |
Q 304
© 20, : o

104 Median 9.6 mo | i Median 13.8 mo

ol (95%Cl, 8.6,11.2) ! ' (95% ClI, 11.8, 15.7)

0 3 6 9 12 15 18 21 24 27
No. at risk Months

Atezolizumab 425 363 305 248 218 188 157 74 28 1
Docetaxel 425 336 263 195 151 123 98 51 16 0

aStratified HR for ITT and TC1/2/3 or IC1/2/3. Unstratified HR for other subgroups.
TC, tumor cells; IC, tumor-infiltrating immune cells; OS, overall survival.
Barlesi et al. ESMO 2016 LBA44

OSHR Median OS, mo
Atezolizumab Docetaxel
Subgroup n =425 n =425
0.41
TC3orIC3 L 2 | 20.5 8.9
0.67
TC2/3 or IC2/3 i 16.3 10.8
0.74
TC1/2/3 or IC1/2/32 —p— 15.7 10.3
0.75 8.9
TCO and ICO —p—i 12.6
0.73 . _
ITTa — 13.8 9.6
<+———Hazard Ratio? —»
In favor of In favor of
atezolizumab docetaxel

Gadgeel et al., WCLC 2016
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Nivolumab — CheckMate 017 (PIlI)? Nivolumab — CheckMate 057 (PIIl)?
2nd Line, squamous, PD-L1 All-Comer 2nd Line, non-squamous, PD-L1 All-Comer

~ Nivolumab ( ) Nivol b
. . Stage NB/IV non-50Q NSCLC wolumal
Stage llIb/IV SQNSCLC 3 mg/kg IV Q2W until PD Lo g 3ma/ka IV Q2W
1 prior platlnum - re-treatment (archival or
or unacceptable toxicity recent) tumor samples until PD or unacceptable toxicity

doublet-based n—135 required for PD-L1 n=292
chemotherapy - . - ECOG PS 0-1

ECOG PS0-1 r D 1 ) . Failed 1 prior platinum doublet
Pre-treatment (archival . ocetaxe . - Prior maintenance therapy
or fresh) tumor - 75 mg/m? IV Q3W until PD allowed® 11
samples required for or unacceptable toxicity - therapy allowed for
i — translocation or
PD-L1 analysis \_ n=137 J o n=290
n=272 y y -
Patients _stratlﬁeq by region =582 Patients stratified by prior maintenance
and prior Paclitaxel use . A therapy and line of therapy (2nd- vs. 3rd-line)

Docetaxel
75mg/m? WV Q3w
until PD or unacceptable toxicity

Pembrolizumab - Keynote 010 (PI1/111)3 Atezolizumab — OAK (PI111)?
2nd+ Line, PD-L1 TPS >1% 2nd+ Line, PD-L1 All-Comer

Stratification factors
= MNSCLC Pembrolizumab high dose (10 mg'kg) iv g3w + PD-L1 expression
n=346 * Histology Atezolizumab, PD or loss of
= At least 2 cycles of Locally Advanced or - Prior chemotherapy 1200 mg IV g3w clinical benefit
platinum-containing Metastatic NSCLC regimens

inciuding at least 1
platinum based
- Any PD-L1 status

doublet chemotherapy Pembrolizumab low dose (2 mg/kg) iv g3w + 1-2 prior lines of chemo
= PD-L1+ {central n=345
laboratory review)
-ECOGPS 01 N = 1,225 enrolled® Docetaxel

n=1034 Docetaxel 75 mg/m? q3w PD
n=343

9025. 2. Brahmer JR et al. Oral presentation at AACR 2017. CTO077. 3. Herbst RS et al. Poster presentation at ASCO 2017. 9090. 4. Rittmeyer A et al. Lancet.
2017;389(10066):255-265. Ma

Martin Reck WLCC 2017
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Consistent Benefit in OS
Checkmate 017 (SQ)?*

100 - KEYNOTE-010 (21% PD-L1)?
4 : i Pembro 2 mg/kg
— 80 — Nivolumab 100 Pembro 10 mg/k
> = Docetaxel = FEmboro g/Kg
— 0, =)

9 40 2-yr OS = 23% S
© 2-yr OS = 8% 0w °° | 30-mo OS = 12.3%

20 A O 40

0 L] L] L] L] L] L] L] : : l- T--l. ._l. L] 20 1 I
0 6 12 18 24 30 36 0
Time (Months) 0 5 10 15 20 25 30 35
Time (Months) Herbst et al., 2017, ASCO.2
400 Checkmate 057 (NSQ)? \

80 - ; OAK
_ = Nivolumab 1007 42, = Atezolizumab
S 60+ = Docetaxel 0] b * Docetaxel
> 2-yr OS = 29% 0 18-mo OS = 40%
O 40+ 2-yr OS = 16% O <60 18-mo OS = 27%

20 A - 407

1 < - TN | 4
R R RN 28' : |
Time (Months) Borghaei et al., 2016, ASCO. 0 3 6 9 12 15 18 21 24 27

Time (MonthS) Rittmeyer et al., 2017, Lancet.*
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Two ,similar” trials..

Checkmate 026 KEYNOTE-024
21% PD-L1 250% PD-L1

Pembrolizumab
200 mg g3w

Nivolumab PD or

3 mg/kg IV g2w ““E’:“'“"
Key Eligibility city
Criteria

* 1L NSCLC Optional crossover after PD
* 21% PD-L1* (71%

Key Eligibility For 2 years
Criteria

* 1L NSCLC Optional crossover after FD

_ « PD-L1+ 250% (30%
of tested patients) Investigator choice of of tested patients) Investigator choice of
platinum-based chemotherapy —» platinum-based chemotherapy
For 4-6 cycles For 4-6 cycles

...but completely different outcomes!



Kaplan-Meier Estimate of OS:
Updated Analysis

Events,n HR (95% Cl)

1004,
90+
80+
70
60+ »

50{-----=====--mmmm oo -

40+
30+
20+

10-
0

oo W Median (95% CI)

OS, %

e S T e e
G R S R D T

0 3 6 9 12 15 21 24

Time, months

LN
(00

No. at risk

messvieos: ASCO ANNUAL MEETING 17 | #ASCO17 *Nominal Pvalue.

Slides are the property of the author. Permission required for reuse. Data cutoff: Jan 5, 2017.

Presented By Julie Brahmer at 2017 ASCO Annual Meeting



Summary and Conclusions

Pembrolizumab continued to show OS benefit over chemotherapy as
first-line therapy for advanced NSCLC with PD-L1 TPS 250%

— Median OS for pembrolizumab was not reached with a median follow-up of 19 months

— Despite an effective crossover rate of 60%, there remained a high degree of
separation of the OS curves

PFS2 was substantially improved for patients in the pembrolizumab arm vs the
chemotherapy arm

Patients whose tumors have PD-L1 TPS 250% have better survival if beginning
treatment with pembrolizumab rather than platinum-doublet chemotherapy

Along with a favorable safety profile, these data support pembrolizumab as a
standard of care for first-line treatment of NSCLC with PD-L1 TPS 250%

messvieoa: ASCO ANNUAL MEETING 17 | #ASCO17

Slides are the property of the author. Permission required for reuse.

Presented By Julie Brahmer at 2017 ASCO Annual Meeting
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CheckMate - 026

« PFS:4.2vs 5.9 m(chemo) (HR 1.15,
p=0.25)

Nivolumab  Chemotherapy
n=211 n=212

«  RR:26% vs 33% (chemo) e SO
1-year PFS rate, % 236 232

« 0S:13.2vs 14.4 m (chemo) (HR1.02)

* No difference in patients with PDL-
expression =/> 50%

« TRAE 3/4: 18% vs 51% (chemo)

« Exploration of novel biomarker (TMB) Montns

HR =1.15(95% CI: 0.91,1.45), P=0.2511

Nivelumab

& Chemotherapy

* Inhomogenities in patient populations



Randomised Trials of Anti PD-1 / anti-PD-L1 Agents

CheckMate 017 Nivo vs Docetaxel Unselected Improved OS

CheckMate 057 LS Nivol vs Docetaxel Unselected Improved OS 0.73
KEYNOTE-010 ek Pembro vs Docetaxel >1% Improved OS (2, 10 mg/kg) 0.61,0.71
POPLAR 2" or 3 Atezo vs Docetaxel Unselected Improved OS 0.73
OAK 2" or3d  Atezo vs Docetaxel Unselected Improved OS 0.73
CheckMate 026 L& Nivo vs Chemo >1% No difference in PFS, OS 1.15, 1.02
KEYNOTE-024 1st Pembro vs Chemo >50% Improved OS 0.60

Borghaei et al. N Engl J Med 2015; 373: 1627-39. Brahmer et al. N Engl J Med 2015;
373: 123 - 35.

Herbst et al. Lancet 2016; 387: 1540 — 50. Fehrenbacher et al. Lancet 2016; 387:
1837 — 46.

Barlesi et al. ESMO 2016 LBA44. Socinski et al. ESMO 2016

Reck et al. N Engl J Med 2016; 375: 1823 - 33
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OS Post-PD in Atezolizumab Arm: By Post-PD Treatment

100+ —— Atezolizumab Post-PD
—— Qther anti-cancer NPT Post-PD
_ === No anti-cancer NPT Post-PD
S 80- L Atezolizumab
g n = 425
§ 60 l
-~ | |
g No PD per PD per
H 404 RECIST v1.1 RECIST v1.1
s n=93,22% n= 332, 78%
(]
3 207 [ # ]
. : Continued Other anti-cancer|| No anti-cancer
B ! Atezo Post-PD || NPT Post-PD NPT Post-PD
) 3 6 9 R n =168, 51% n=94,28% n=70,21%
Time since First Reported PD (months) mos 1 27 mo 88 mo 22 mo
No. of Patiens at Risk 95% Cl (9.3, 14.9) (6.0, 12.1) (1.9, 3.4)

—_ 168 146 17 90 73 48 K 1 3

—_— 94 79 54 41 28 14 8 3

—_ 10 26 10 6 4 2 1 1

Data cutoff: 7 July, 2016.

resentena: ASCO ANNUAL MEETING 17 | #ASCO17  GandaraDR et al. OAK: Atezolizumab treatment beyond disease progression.

Slides are the property of the author. Permission required for reuse.

Presented By David Gandara at 2017 ASCO Annual Meeting
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PACIFIC: Study Design

Phase Ill, Randomized, Double-Blind, Placebo-Controlled, Multicenter, International

Study (NCT02125461)

" cvanced unresectabe NSGLC Durvalumab
v U RNILGRPANIS I | . PFES by BICR using RECIST v1.1*
who have not progressed to 12 th
) o : ) up to 12 months . 0S

following definitive platinum 1-42 days N = 476

based cCRT (=2 cycles) post-cCRT
« 18 years or older 2:1 randomization,

stratified by age, sex

* WHO PSscoreOor1l and smoking history Key secondary endpoints
» Estimated life expectancy of NE (L - ORR (per BICR)
>12 weeks Placebo + DoR (per BICR)
 Archived tissue was collected 10 mg/kg q2wk for - Safety and tolerability
All-comers population up toN1_2 ;r:lgc;nths - Patient-reported outcomes

* Defined as the time from randomization (which occurred up to 6 weeks post-cCRT) to the first documented event of tumor progression or death in the absence of
progression. cCRT = concurrent chemoradiation therapy; WHO = World Health Organization; PS = performance status; BICR = blinded independent central review; RECIST
= Response Evaluation Criteria In Solid Tumors; OS = overall survival; ORR = objective response rate; DoR = duration of response



PFS by BICR (Primary Endpoint; ITT)

Stratified hazard ratio, 0.52
Two-sided P < 0.0001

1.0
0.9 - Durvalumab Placebo
(N = 476) (N = 237)
U Median PFS, months 16.8 5.6
0.7 12-month PFS rate 55.9% 35.3%
18-month PFS rate 44.2% 27.0%

PFS probability
o
a1
1

Durvalumab

0.4
0.3
0.2 Placebo
0.1 4
0.0 c :
1 1 1 1 1 1 1 1 1
0 3 6 9 12 15 18 21 24 27
No. at risk Time from randomization (months)
Durvalumab 476 377 301 264 159 86 44 21 4 1
Placebo 237 163 106 87 52 28 15 4 3 0

BICR = blinded independent central review; ITT = intention to treat



Antitumor Activity by BICR (ITT)

Objective Response

35 - Durvalumab Placebo Treatment effect
P<0.001 (N = 443)* (N =213)* (HR)T
30 A
Best overall response, n (%)t

O 25 1 Complete response 6 (1.4) 1(0.5)
§ 20 - Partial response 120 (27.1) 33 (15.5)
S 15 Stable disease 233 (52.6) 119 (55.9)
% i
*g Progressive disease 73 (16.5) 59 (27.7)
g 1% 5 Nonevaluable 10 (2.3) 1(0.5)
° S 1 Duration of response, months

5 Median NR 13.8

Durvalumab  Placebo Ongoing response at data

(N =443)* (N =213)* cutoff, %t

At 12 months
Treatment effect (RR)T:
178 At 18 months

* Patients with measurable disease at baseline, as determined by either of the 2 independent reviewers; T One patient could not be grouped into any of the best overall
response categories due to inconsistency in the baseline assessment for measurable disease between the 2 independent central reviewers. ¥ Percentages calculated by

Kaplan-Meier method; TPlacebo was the reference group when RR and HR were calculated; therefore, an RR value greater than 1 is in favor of durvalumab and an HR value
less than 1 is in favor of durvalumab

BICR = blinded independent central review; NR = not reached; RR = relative risk



Pneumonitis or Radiation Pneumonitis

Pneumonitis (grouped terms) or radiation Durvalumab Placebo
pneumonitis, n (%)* (N = 475) (N = 234)

Any grade 161 (33.9) 58 (24.8)

Grade 3/4 16 (3.4) 6 (2.6)

Grade 5 5(1.1) 4(1.7)

Leading to discontinuation 30 (6.3) 10 (4.3)

Safety analysis set (all-causality). * Pneumonitis/radiation pneumonitis was assessed by investigators with subsequent review
and adjudication by the study sponsor. In addition, pneumonitis, as reported in the table, is a grouped term, which includes
acute interstitial pneumonitis, interstitial lung disease, pneumonitis and pulmonary fibrosis. Two patients randomized to placebo
received at least 1 dose of durvalumab and were considered part of the durvalumab arm for safety reporting.



== Memorial

——

=== (Cancer Institute
M

Combining Immunotherapy
(Anti PD1/PDL-1):

1) Chemotherapy
2) Immunotherapy agents
3) Targeted therapy

Stronger Together



KEYNOTE 021: Cohort G Study Design

Pembrolizumab 200 mg
L o Q3W for 2 years
Key Eligibility Criteria o

* Untreated stage IlIB or IV Carboplatin AUC 5 mg/mL/min

nonsquamous NSCLC + Pemetrexed 500 mg/m2
* No activating EGFR mutation or Q3W for 4 cycles®

ALK translocation
* Provision of a sample for

PD-L1 assessment?
* ECOG PS 0-1

* No untreated brain metastases Carboplatin AUC 5 mg/mL/min Pembrolizumab
* No ILD or pneu_monitis requiring + Pemetrexed 500 mg/m? 200 mg Q3W
systemic steroids Q3W for 4 cycles® for 2 years

End Points

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

Other secondary: OS, safety

Exploratory: Relationship between antitumor activity and PD-L1 TPS

Langer et al. Lancet Oncol. 2017.



KEYNOTE 021: ORR

3)
2
0
2.
=S
4
14
@)

A26%
P =0.0016

55%

Pembro +
Chemo

Langer et al. Lancet Oncol. 2017.

TTR, mo
median
(range)

DOR, mo
median
(range)
Ongoing
response,?
n (%)

Pembro +
Chemo
Responders
n=33

1.5
(1.2-12.3)

NR
(1.4+-13.0+)

29 (88)

Chemo
Alone
Responders
n=18

2.7
(1.1-4.7)

NR
(1.4+-15.2+)

14 (78)




KEYNOTE 021: PFS & OS

Progression-Free Survival Overall Survival = ——————=on HRE%C)
Events,n HR (95% ClI) Pembro + chemo 13 0.90

I -
Pembro + chemo 23 0.53 192% Chemo alone 14 (0.42-1.91)

1
1 11% _ 192%
§ (0.31:0.91) X

| 0,
Chemo alone 33 P=0.0102 :;g"ﬁ

0 10 0 10 12
No. at risk Time, months No. at risk Time, months

60 20 60 13
63 13 63 3

Langer et al. Lancet Oncol. 2017.
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KEYNOTE-189

Pembrolizumab Significantly Improved Overall
Survival and Progression-Free Survival as First-Line
Treatment in Combination with Pemetrexed and
Platinum Chemotherapy for Patients with Metastatic
Nonsguamous Non-Small Cell Lung Cancer

Jan 16, 2018.

Stronger Together
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MEMORIAL AVENTURA GROUP

CheckMate-227

The combination of nivolumab (Opdivo) and ipilimumab (Yervoy)
improved progression-free survival (PFS) compared with
chemotherapy in treatment-naive patients with high tumor
mutation burden (TMB) non—small cell lung cancer (NSCLC).
Bristol-Myers Squibb (BMS), the manufacturer of both
immunotherapies, announced the preliminary findings from part
1a of the phase Il CheckMate-227 trial in a press release.

February 5t 2018
Stronger Together
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A Signal — CheckMate 153

PFS rate, %
(95% Ci) 6-month _1-year
Continuous tx NR (NR) 80 3
yoar tx® 10.3 (64, 15.2) &9 40
HR: 0.42 (95% CI: 0.25,0.71)

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

Efficacy analyses 20
Connunus ot ey et i L | b H®
1,245 patients treated® Mi:;:;:ss a7m¢::§u:;:::\n«;‘;mﬁ§;;;§m . b up : 1 v:mumu
87 had response or SD
at randomization .
Exploratory Analysis
* Improvementin PFS (HR 0.42), 1 year
0 0
18% 13% PFS: 65% vs 40%
* Improvement in PFS independent from
RR

« Trendin OS (HR 0.63)
« Some stabilizations by reexposure
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Selection of patients based on
biomarkers other than

PDL-1 and Tumor Mutation
Burden (TMB)

Stronger Together
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Patients with actionable genetic
aberrations (EGFR, ALK, ROS-1, MET)
and responses to checkpoint
inhibitors

Stronger Together



PD-L1 Expression and Response to
Immunotherapy in Patients with MET Exon 14
Altered Non-Small Cell Lung Cancer

Joshua K. Sabari,’ Joseph Montecalvo,” Rugin Chen,’ Jordan Dienstag,’
ChebliMrad," Isabella Bergagnini," W. Victoria Lai," Kathryn C. Arbour,’
Catherine A. Shu,? Matthew Hellmann,” Paul K. Paik,! Gregory J. Riely,’

Mark G. Kris," Charles M. Rudin,! Natasha Rekhtman,” Alexander Drilon’

"Memorial Sloan Kettering Cancer Center, New York, NY;
2Columbia University Medical Center, New York, NY.

Clinical Science Symposium: Old Targets, New Drugs: HER2 and MET; Sun, Jun 04 8:48 AM; Abstract 8512

S SENEER AT: ASCO ANNUAL MEETING 17 ‘ #ASCO17 Presented by: Joshua K. Sabari MD

Slides are the property of the author. Permission required for reuse.

Presented By Joshua Sabari at 2017 ASCO Annual Meeting



Response to immunotherapy by irRECIST criteria

PD I
100 ORR 6.7%

80 - 95% CI (0-32%) Sl

60 -
PR

Change from baseline (%)
(@)

-100 -

—

resoreos. ASCO ANNUAL MEETING 17 ' #ASCO17 Presented by: Joshua K. Sabari MD

Slides are the property of the author. Permission required for reuse.

Presented By Joshua Sabari at 2017 ASCO Annual Meeting



Conclusions: Which mutations may
be best for PD-(L)1 monotherapy?

* EGFR activating mutation

« STK11 deficiency

« KRAS activation without co-mutation
« MET ex14 short variants

 High TMB / p53

ERESENTED AT: ASCO ANNUAL MEETING ‘17 #ASCO17 Presen ted by: Ben Creelan, MD MS
Slides are the property of the author. Permission required for reuse. : !

Presented By Ben Creelan at 2017 ASCO Annual Meeting



CORRELATION OF PD-L1 FROM PLASMA WITH ' = Memorial

CLINICAL RESPONSE IN PATIENTS WITH LUNG CANCER === Cancer Institute

MEMORIAL REGIONAL HOSPITAL | MEMORIAL HOSPITAL WEST
MEMORIAL AVENTURA GROUP

PATIENTELR PATIENTR0E
.- —SDE— —g| | B SD# <|EDE{z
E E' In two patients with stabilized disease (SD) treated with
8] EI Nivolumab, PD-L1 became undetectable upon treatment. An
H N ” increase in PD-L1 ctRNA was predictive of resistance to therapy
% ch approx. 1.5 months before progression was seen on CT scans.
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Decrease in expression of PD-L1 in ctRNA from plasma was associated with
stabilization of disease (SD) in NSCLC patients during various chermotherapies.
SD was determined by CT scans.

Relative PD-L1 Gene Expression
(%]
1

L_eg
07 N+R | - No overlap in relative PD-L1 expression between patients showing
0 Response esponse . . .
Response (to Nivolumab or "other") response to Nivolumab in (p =0.0073, Wilcoxon Rank SumS)

Raez L. et al. J Clin Oncol 35, 2017 (suppl; a11550) StrQngerToge’[her
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More Immunotherapy is coming!!!

Stronger Together



T-cell complexities = more drug targets

Activating Signals
AMO010
—> |L-10R

GSK3174998 MOXR0916
PF-04518600 MEDI0562 CD28

CTLA4 ¢ Ipilimumab

_>OX4O Tremelimumab
TRX518 Nivol b REGN2810
veones 2 GITR PD-1 € e prooumsb
Varliumab  ————9p  CD27 TIM-3 EMGB453
Bzelllu”@%éCD13 TIGIT
olimuma ¢ JNJ-61610588
MEDI-570 HVEM sl e LA\(/;|S3TA
r - BMS-986016
—> |COS e T

LAGS25

Drug Color Key:
Approved

In development Presented at ASCO 2016

Immunotherapy: Novel Agents and Combos
Jamie E. Chaft, MD




GP100

Other T-cell modulators N

Epacadostat TLR-4
0X40 GDC-0919

Enoblituzumab

—
IDO1 Tumor \G@=IARE

Mogamulizumab

—

oeRd skl Class | MHC
—_— ass Entinostat
Lirilumab PD-L2 Genesﬂng CC-486
KIR Durvalumab @ \ ey
Wab Avelumab PD-L1 CDT
NK2GA

Tumor Ag specific
vaccines

Drug Color Key:
Approved

Presented at ASCO 2016

In development

Immunotherapy: Novel Agents and Combos
Jamie E. Chaft, MD
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