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History

HPI: 75-year-old lady with an episode of
hemoptysis in 01/2013. Denies any cough,
shortness of breath or chest pains. No weight
loss. Performance status 1.

PMH: Diabetes, hypertension, dyslipidemia.

SH: Smoked 1 pack cigarettes/day from age 20-65.

Physical Examination

Unremarkable






History

The patient was initiated on enoxaparin and CT-
guided biopsies of the right upper lobe and right
lower lobe were obtained with a diagnosis of
adenocarcinoma of the lung, multifocal.

MRI of the brain and CT abdomen and pelvis were
negative.



What biomarkers would you request?

. None, since the patient is a former smoker and
unlikely to have a targetable alteration

. K-RAS mutation and if negative, EGFR and ALK

. EGFR, ALK, ROS, PD-L1 by immunohistochemistry
. PD-L1 by immunohistochemistry only



What biomarkers would you request?

. None, since the patient is a former smoker and
unlikely to have a targetable alteration

. K-RAS mutation and if negative, EGFR and ALK
. EGFR, ALK, ROS, PD-L1 by immunohistochemistry

. PD-L1 by immunohistochemistry only



Phase | - Keynote 001
Pembrolizumab in NSCLC
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Phase | - Keynote 001
Pembrolizumab in NSCLC

= Prevalence in all screened patients
» Prevalence in treated patients
» ORR in treated patients
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Median duration of response:
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PD-L1 - Antibodies

Pembrolizumab
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Evaluation of Multiple anti-PD-L1 Assays

* 500 samples tested
e Distribution by stage: | (38%), Il (39%), 11l (20%),
and IV (<1%)

* Distribution by histology: nonsquamous (54%)
and squamous (43%) cancers

* Linear correlation (Spearman correlation)
— 0.911 for Ventana SP263 vs Dako 22C3;
— 0.935 for Ventana SP263 vs Dako 28-8;
— 0.954 for Dako 28-8 vs Dako 22C3.

Ratcliffe et al. AACR 2016



Blueprint Study

2-phased study to gain sufficient data and rigor

eFeasibility on small cohort stained at Dako and

Phase 1 Ventana

study:

* Larger, statistically powered study that will be
designed based on data from pilot phase study

Agent Nivolumab Pembrolizumab Durvalumab Atezolizumab
Diagnostic Dako (now approved) Ventana (currently IUO )
Platform | |

IUO Antibody 28-8 22C3 SP 263 SP 142
Cut-off(s) 1%, 5% or 10% TC'>50% (and  >25% TC' TC'or IC2 1%,
tested (TC) 1% any stroma) 5%,10%

Hirsch et al. AACR 2016
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Principles PD-L1 IHC — 22C3

Principle 3:
Calculate Tumor
Proportion Score

Principle 4:
Report results

Principle 1: Principle 2:

Evaluate acceptability Score PD-L1 staining

Evaluate tumor cells for
Verify that the sample has membrane staining at any
2 100 viable tumaor cells intensity level: weak (1+),
for evaluation moderate (2+), strong
(3+)

Calculate the PD-L1
expression level using the
Tumor Proportion Score
formula

Report the numerical TPS
and expression level to
the treating oncologist

Calculate the Tumor Proportion Score using this simple formula:

Number of PD-L1 stained
tumor cells

I
Tumor Proportion Score —

Total number of tumor cells
(stained and unstained)

Region 1 80%
Region 2 25%
Region 3 50%
Region 4 100%
O Negative tumor cell Total 255%
® 1+, 2+, and 3+
tumor cells Tumor proportion score > 60%
* Tumor associated (255/4) - :
immune cell
Dako



Phase lll - Keynote 024
First-line Platinum Doublet vs. Pembrolizumab

KEYNOTE-024 Study Design (ncT02142738)

Key Eligibility Criteria Pembrolizumab
» Untreated stage IV NSCLC 200 mg IV Q3W
* PD-L1 TPS 250% (2 years)
« ECOG PS 041

* No activating EGFR mutation or
ALK translocation

« No untreated brain metastases Platinum-Doublet

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

Pembrolizumab
200 mg Q3W

for 2 years

Key End Points

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

Exploratory: DOR

"To be eligible for crossover, progressive disease (PD) had to be confirmed by blinded, independent central radiology review Em =/
and all safety criteria had to be met.

Reck et al. ESMO 2016; NEJM 2016



Phase lll - Keynote 024
First-line Platinum Doublet vs. Pembrolizumab

Statistical Considerations

» Planned sample size: ~300 patients

» Overall alpha for study: strictly controlled at one-sided 2.5%
+ Analysis plan specified 2 interim analyses and a final OS analysis

« Second interim analysis (IA2): primary PFS and interim OS
» To occur after ~175 PFS events and ~110 OS events
* Alpha allocated: one-sided 2.0% (97% power to detect a HR for PFS of 0.55)

» |f PFS superiority for pembro demonstrated, OS would be tested for superiority

« Data cutoff date for IA2: May 9, 2016
+ 189 PFS and 108 OS events had occurred

+ Median follow-up: 11.2 months (range, 6.3-19.7) .

Reck et al. ESMO 2016; NEJM 2016



Phase lll - Keynote 024
First-line Platinum Doublet vs. Pembrolizumab

PD-L1 Screening

1934 patients entered screening
1729 submitted samples for PD-L1 assessment

1653 samples evaluable for PD-L1

1153 TPS <50%

Reck et al. ESMO 2016; NEJM 2016

500 TPS 250%

(30%)

e ongress



Phase lll - Keynote 024
First-line Platinum Doublet vs. Pembrolizumab

Baseline Characteristics

Pembrolizumab Chemotherapy
N =154 N = 151
Median age (range), y 64.5 (33-90) 66.0 (38-85)
Men, n (%) 92 (60) 95 (63)
=== Enrolled in east Asia 21 (14) 19 (13)
=P ECOG PS 1, n (%) 99 (64) 98 (65)
===l Squamous histology, n (%) 29 (19) 27 (18)
Smoking status,? n (%)
Current 34 (22) 31 (21)
Former 115 (75) 101 (67)
Never 5(3) 19 (13)
Brain metastases, n (%) 18 (12) 10 (7)

CONETess
2= defined and reported by the patient -ﬁm

Data cut-off: May 9, 2016.

Reck et al. ESMO 2016; NEJM 2016



Phase Ill - Keynote 024
First-line Platinum Doublet vs. Pembrolizumab

Progression-Free Events, Median,  HR b
Survival n mo  (95% Cl)

Pembro 73 10.3 0.50
100 0.37-0.68) <0-001
Chemo 116 6.0 (0.37-0.68)
90+
80+
704
X 601
{f 504
0. 404
304
204
10+
0 v - - E - -
0 3 6 9 12 15 18
No. at risk Time, months
154 104 89 44 22 3 1
151 99 70 18 9 1 0
Assessed per RECIST v1.1 by blinded, independent central review, Em

Data cut-off: May 9, 2016.

Reck et al. ESMO 2016; NEJM 2016



Phase Ill - Keynote 024
First-line Platinum Doublet vs. Pembrolizumab

Events, Median, HR P
= n mo (95% ClI)
Overall Survival
Pembro 44 NR 0.60 0.005
Chemo 64 NR (0.41-0.89)
A 1)
32
u).. LL J
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0 - . . - T ™ .|
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No. at risk Time, months
154 136 121 82 39 11 2 0
151 123 106 64 34 7 1 0
ESMD

Data cut-off: May 9, 2016.
Reck et al. ESMO 2016; NEJM 2016



Phase Ill - Keynote 024
First-line Platinum Doublet vs. Pembrolizumab

Events, Median, HR P
H n mo (95% ClI)
Overall Survival
Pembro 44 NR 0.60 0.005
Chemo 64 NR (0.41-0.89)

Cross over rate: 50%
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Data cut-off: May 9, 2016.



Phase Ill - Keynote 024
First-line Platinum Doublet vs. Pembrolizumab

Confirmed Objective Response Rate
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Assessed per RECIST v1.1 by blinded, independent central review. Em

Data cut-off: May 9, 2016.

Reck et al. ESMO 2016; NEJM 2016



Phase Ill - Keynote 024
First-line Platinum Doublet vs. Pembrolizumab

Progression-Free Survival in Subgroups

Overall

Age

Sex

Enrollment region

ECOGPS

Histology

Smoking status

PD-L1 TPS

Chemotherapy
regimen

Overall (N = 305)

<65 years [n =141
265 years (n= 164

Male (n= 187)
Female (n = 118)

East Asia (n=40)
Non-east Asia (n = 265)

ﬂ[n=1ﬂ?
1(n=197

Squamous (n = 56)
Nonsquamous (n = 249)
Current (n=65)
Former(n = 216)
Never(n=24)

50%-74% (n = 113)
75%-100% (n = 190)

With pemetrexed (n=199)

Without pemetrexed (n=106)

Vertical dotted line represent= HR in the total population.
Data cut-off: May 9, 2016.
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Reck et al. ESMO 2016; NEJM 2016



Phase Ill - Keynote 024

First-line Platinum Doublet vs. Pembrolizumab

Exposure and AE Summary

Pembrolizumab Chemotherapy
N =154 N =150
Exposure, median (range) £01HY STV
(1 d-18.7 mo) (1 d-16.8 mo)

Treatment-related AEs, n (%) 113 (73) 135 (90)

Grade 3-4 40 (26) 77 (51)

Serious 33 (21) 31 (21)

Led to discontinuation 11 (7) 16 (11)
Led to death 1(<1) 3(2)

Data cut-off: May 9, 2016.

SESVD

Reck et al. ESMO 2016; NEJM 2016



Phase Ill - Keynote 024
First-line Platinum Doublet vs. Pembrolizumab

Progression-Free Survival In the Second Line: PFS2

« As first defined by the EMA in 2012": time from randomization to objective tumor
progression on next-line treatment or death from any cause, whichever occurs first

Death

Therapy 1 Therapy2  Off Therapy

Brahmer et al., ASCO 2017



Phase Ill - Keynote 024
First-line Platinum Doublet vs. Pembrolizumab

Kaplan-Meier Estimate of PFS2
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Phase Ill - Keynote 024
First-line Platinum Doublet vs. Pembrolizumab

Kaplan-Meier Estimate of OS:
Updated Analysis

Events,n HR (95% Cl)
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Brahmer et al., ASCO 2017



History

A comprehensive 50-gene panel was ordered, as
well as FISH for ALK, ROS, RET and MET and PD-L1
IHC.

The tumor was positive for a G13C mutation in
codon 13, exon 2 of the KRAS gene

PD-L1 expression: TPS = 35%



History

The patient received 4 cycles of carboplatin and
pemetrexed. She experienced significant fatigue
and her hemoglobin dropped to 7 mg/dL. She
required 2 blood transfusions during treatment.

April 2013 August 2013



History

The patient was placed on a treatment break. She
continued to develop slow disease progression,
but over the course of 18 months had improved
energy levels. In Feb/2015 she had worsening
cough and shortness of breath.

August 2013 March 2015
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What treatment would you
recommend?

Radiation therapy to the dominant mass
Docetaxel +/- nintedanib
Docetaxel +/- ramucirumab

. Pembrolizumab

Resume carboplatin and pemetrexed



What treatment would you
recommend?

A. Radiation therapy to the dominant mass
Docetaxel +/- nintedanib

&

C. Docetaxel +/- ramucirumab

E. Resume carboplatin and pemetrexed



Phase II/lll - Keynote 010
Pembrolizumab vs. Docetaxel in NSCLC
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Advanced NSCLC ' for 24 months
» Confirmed PD after 21 line of

chemotherapy® 3

= 2 Pembrolizumab

» No active brain metastases | AR | 10 mg/kg IV Q3W
« ECOG PS 0-1 L L for 24 months
* PD-L1 TPS 21%

» No serious autoimmune disease®
* No ILD or pneumonitis requiring

systemic steroids —» 75 mg/m® Q3W
per local guidelines®

Stratification factors:

+ECOGPS (Ovs1)
» Region (east Asia vs non-east Asia)
» PD-L1 status® (TPS 1%-49% vs 250%)

"Prior therapy must have included 22 cycles of platinum-doublet chemotherapy. An appropriate tyrosine kinase inhibitor was required for patients
whose tumors had an EGFR sensitizing mutation or an ALK translocation

“No active or documented history of any autoimmune disease or syndrome that required systemic steroids or immunosuppressive agents
excluding patients with vitiigo, resolved childhood asthmal/atopy, or those that required inhaled steroids or local steroid injections.

‘Based on results from KEYNOTE-0013 and added after 441 patients enrolied to ensure equal distribution of TPS 250% and 1%-48% in
subsequently enrolled patents

“Patients received the maximum number of cycles permitted by the local regufatory authority.

ECOG PS = Eastern Cooperative Oncaology Group performance status; ILD = interstital lung disease; PD = progressive disease; R = randomized.

Herbst et al. Lancet 2015



Phase 11/l - Keynote 010
Pembrolizumab vs. Docetaxel in NSCLC

B Events/patients (n) Hazard ratio (95%Cl)
100~ — Pembrolizumab 2 mgtkg Sex
Pembrolizumahb 10 mg/kg Male 332/634 — 065 (0-52-0-81)
90 .\ Docetaxel Female 189/399 E— 069 (051-0.04)
80 Age (years)
<5 117/604 - 063 (0-50-0.79)
704 265 204/429 — . 076 (0-57-1-02)
) ECOG performance status
g 60 ] 149/348 B T 73(052-102)
% 504 1 1671678 - 063 (0:51-078)
:w PD-L1 tumour proportion score
e 404 i P y
3 : #50% 204/442 — . 053{0-40-0.70)
S 30 . u, 1-49% 17591 - 076 (0.60-0.96)
" Tumour sample
20 - L Aschival 2661455 — )70 {0.54-0.89)
New 255/578 - 0-64(050-083)
10~ ’
Histology
0 T T T T 1 SQUIMous 1281222 S —. 74 (050-109)
0 5 10 15 20 25 Adenocarcinoma 333/708 —.— 063 (0-50-0-79)
; Time (months) EGFR status
Number at "Sk Mutant 46/86 — 84— 088(045-1.70)
Pembrolizumab 2 mg/kg 344 259 115 49 12 0 Wikd type 447/RIE = 366 (0.55-0.80)
Pembrolizumab 10 mg/kg 346 255 124 56 0 Overall $21/1033 - 0.67 (0.56-0-80)
Docetaxel 343 212 79 33 1 0 g .
) 1 10
< -»
Favouwss pemtirolizumab Favours docetaxed

Median overall survival:

Docetaxel: 8.5 months
Pembrolizumab 2 mg/kg: 10.4 months (HR=0.71, 95% Cl 0.58-0.88; p=0.0008)
Pembrolizumab 10 mg/kg: 12.7 months (HR=0.61, 95% ClI 0.49-0.75; p<0.0001)

Herbst et al. Lancet 2015



Figure 2. Kaplan-Meier ¢
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Phase II/I1ll - Keynote 010
Pembrolizumab vs. Docetaxel in NSCLC — TPS 1-49%

stimates of OS in the PD-L1
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Long-Term Survival (LTS) Model

Hellmann. ASCO-SITC, Feb 2017

Why LTS Model?

100

Estimated survival using
LTS LTS model

Rate

Estimated survival using
conventional model

©
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Increasing Time —

Conventional parametric models assume that LTS =0

LTS models permit potential for LTS to be other than 0; risk of progression is not constant

sestreo . ASEO-SITC Clinical Immuno-Oncology Symposium | #immunosym

Hellman et al. ASCO-SITC 2017



Long-Term Survival (LTS) Model

Initial LTS Estimation Using KEYNOTE-001 Hellmann, ASCO-SITC, Feb 2017

(Previously Treated, PD-L1+ Patients): Sept 18, 2015,
cutoff

— Pembrolizumab [n=306] LTS Model

ww==w 95% CI —— Pembrolizumab

S
2
z
>
(7]
B
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o

1 Est. LTS rate = 25.4%
(95% CI, 14.8%-33.6%)

Median duration of follow-up: 21.0 months
Maximum duration of follow-up: 38.7 months

50 60

Hellman et al. ASCO-SITC 2017



Long-Term Survival (LTS) Model

Independent Validation of LTS Estimate Using Hellmann, ASCO-SITC, Feb 2017
KEYNOTE-010: Sept 30, 2015 cutoff

100 — Pembrolizumab [n=690] LTS Model

=== 95% CI —— Pembrolizumab

=
:
@
g
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1 Est. LTS rate = 25.3%
(95% CI, 9.0%-36.6%)

Median duration of follow-up: 12.0 months
Maximum duration of follow-up: 23.0 months

1
50 60

Time, months

Hellman et al. ASCO-SITC 2017



Long-Term Survival (LTS) Model

Confirmation of LTS Estimate Using KEYNOTE-010; felmann ASCO-SITC, Feb 2017
March 31, 2016 cutoff

— Pembrolizumab [n=690] LTS Model

=== 95% CI —— Pembrolizumab
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| Est. LTS rate = 21.5%
(95% Cl, 9.2%-30.5%)

Median duration of follow-up: 18.0 months
Maximum duration of follow-up: 28.7 months

60
Time, months

Hellman et al. ASCO-SITC 2017



History

The patient was enrolled on clinical trial KEYNOTE-
010, and was randomized to pembrolizumab 10
mg/kg every 3 weeks.



History

Repeat scans after 3 cycles of treatment
demonstrates shrinkage of lung mass.

March 2015 May 2015



History

Patient remained on pembrolizumab for 24 months
with no major side effects. Cough has resolved.
PS 0.

March 2015 March 2017



Summary

 PD-L1 expression evaluation by an approved test is part of
standard of care assessment of newly diagnosed NSCLC,
specially if EGFR and ALK wild-type

e Pembrolizumab is the standard of care first-line treatment
for patients with PD-L1 TPS > 50% assessed with 22C3 ab

and no EGFR or ALK mutations
* Improvements in PFS, OS, RR and quality of life

* More favorable side effect profile
* Inimmunotherapy-naive patients progressing after
platinum-based treatment, pembrolizumab is a standard
of care if PD-L1 TPS > 1% assessed with 22C3 ab

* Improvements in OS

* More favorable side effect profile
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