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Case presentation

« 70F with 10 pack-year smoking history (quit 1972)
presents with pleuritic chest pain after a vacation

 CXR and CT shows large RUL mass and pleural effusion

« Cytology positive for adenocarcinoma, insufficient for
molecular testing

« Staging shows bone mets and numerous brain mets

* Arepeat biopsy is obtained by EBUS for molecular
testing and she is urgently started on carboplatin and
pemetrexed to cover systemic and CNS disease




Case presentation

Molecular testing demonstrates KRAS G12C, and a MET
R988C variant of uncertain significance

PD-L1 testing with the 22C3 antibody is 5% positive

Her tumor restaging at 2 months demonstrates stable
large lung mass, increased lytic bone progression, and
progression of CNS lesions. She feels unwell.

She undergoes whole brain radiotherapy (WBRT)
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Case presentation

* She is started on pembrolizumab 1 week after
completion of WBRT

« She starts to feel better within a few weeks, and
restaging after 3 months demonstrates regression of the
lung mass, spontaneous resolution of the effusion,
sclerosis of the bony metastases, and stability of the
brain lesions
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Anti-PD-1/PD-L1 Antibodies:
Mechanism of Action

PD-1 expression on tumor-infiltrating lymphocytes is associated with decreased cytokine
production and effector function

3 Approved Drugs:

Nivolumab/pembrolizumab bind PD-1 receptors on T cells and disrupts negative signaling
triggered by PD-L1/PD-L2 to restore T-cell antitumor function

Atezolizumab binds PD-L1 receptors
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PD-1/PD-L1 Inhibitors in NSCLC

Checkpoint inhibitor Antibody type Stage PD-L1 test
Nivolumab IgG4 Approved 2" line 28-8
(BMS-936558) CheckMate 057/017 “complementary”
Pembrolizumab IgG4 (humanized) 1st line — PD-L1 >50% 22C3
(MK-3475) 2"d |ine — PD-L1 >1% “companion”
Keynote 010/024
Atezolizumab 1gG1 Approved 2™ line SP142
(MPDL3280A) (engineered) OAK,BIRCH, Impower “complementary”
Durvalumab 1gG1 Phase lli SP263
(MEDI-4736) (ATLANTIC, PACIFIC,
BR31, ARCTIC, MYSTIC,
LUNG-MAP)
Avelumab IgG Phase lli

(MSB0010718C) (JAVELIN)




Overall Survival (% of patients)

No. at Risk

Nivolumab
Docetaxel

Nivolumab vs Docetaxel in Squamous NSCLC
(CheckMate 017)

100~ Median Overall Survival 1-Yr Overall Survival No. of
90 mo (95% Cl) % of patients (95% Cl) Deaths
Nivolumab (N=135) 9.2 (7.3-13.3) 42 (34-50) 26
80- Docetaxel (N=137) 6.0 (5.1-7.3) 24 (17-31) 113
704
60
Hazard ratio for death, 0.59 (0.44—0.79)
504 P<0.001
40-
Nivolumab
30 ol AR
204
10 Docetaxel
0 T T T T I T ]
0 3 6 9 12 15 18 21 24
Months
135 113 86 69 52 31 15 7 0
137 103 68 45 30 14 7 2 0

Brahmer. N Engl J Med 2015.



Nivolumab vs Docetaxel in Squamous NSCLC
(CheckMate 017)

OS and PFS by PD-L1 Expression

« Survival benefit with nivolumab was independent of PD-L1 expression level
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« PD-L1 expression was measured in pre-treaiment tumor biopsies
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Nivolumab vs Docetaxel in Non-Squamous NSCLC
(CheckMate 057)

* Phase lll, 582 patients i
randomized -

*Nivolumab 3 mg/kg
Q2W vs docetaxel 75

OS (%)
g & & 8

Nivelumab  Docetaxel
(n=292) (n=290)

mQs, mo 122 94

HR= 0,73 (%6% CI: 0,68, 0.83); P=0,0015

1.yr OS rate = 51%
= |

1.1 OS rate = 39%\‘-\"\

mg/m2 Q3 \\*—\I{ii-'oltlmab
- - -~ - - e )
* Primary endpoint OS " Docetaxsl
0 3 6 g 2 % ® u u o
¢ Trlal Stopped early by :!‘i‘\::‘mfpm‘m;;an 2 ™ 169 T"'::.el'mon":;) 62 N 9 0
1 150 m 38 i3] 1 5 0

DSMC, met its primary  te= o
endpoints at interim
analysis

Nivolumab (n=292) Docetaxel (n=290)

ORR 19%
P-value
Median DOR, mos 17.2

12%
0.0246
5.6

* 71 (24%) patients on nivolumab were treated beyond RECIST v1.1-defined progression
* Non-conventional benefit was observed in 16 patients (not included in best overall response)

Borghaei. N Engl J Med 2015.



Nivolumab vs Docetaxel in Non-Squamous NSCLC
(CheckMate 057)

OS and PFS Hazard Ratios by Baseline PD-L1 Expression

PD-Liexpression level Nivolumab Docetaxel Unstratified  Interaction
P n B HR (95% Cl)  P-value ® PD-L1 expressors
@ PD-L1 non-expressors
os ! ® PD-L1 not quantifiable
>1% 123 123 0.53 (0.43.0.82) 0.06546 B s :
<1% 108 101 0.90 (0.66, 1.24) ' —_—
=5% 25 B& 0.43 (0.30,0.63) —_—— |
0.0004 I
=5% 138 138 1.01 (077, 1.34) S
=10% B& 79 0.40 (0.26.0.59) 0.0002 T I
<10% 145 145 1.00 (0.76.1.31) i —
|
Mot guantifiable at baseline a1 G5 0.81 (0.61,1.35) o
FFS :
=1% 123 123 0.70 (0.53.0.24) 0.0227 —_—
=1% 108 101 1.19 (0.B8, 1.61) o —
I
=5% 95 85 0.54 (039,078 —_——
( j =0.0001 |
=5% 136 138 1.31 [1.01. 1.71) ——
=10% B6 79 0.52 (0.37.0.95) 0.0002 —_—>— :
<10% 145 145 1.24 (0.88. 1.61) : A —
Mot quantifiable at baseline 61 &6 1.06 (0.73,1.58) _:.._
| I I 1
* Interaction p-vaiue from Cox praporional hazard model wilh irealment, PD-L1 expression . 0.25 0.5 1.0 2.0
and lreatment by PD-L1 expression inleraction Nivolumab -+—» [Docetaxel

Borghaei. N Engl J Med 2015.



Pembrolizumab in NSCLC (Keynote 001)
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22C3 IHC Garon. N Engl J Med 2015.



KEYNOTE-010: Pembrolizumab vs docetaxel

A
100 —— Pembrolizumab 2 mg/kg
—— Pembrolizumab 10 ma/kg
90 Docetaxel
80+
-~ 704
*
= 604
E
H 50 -
T
b 40
O 304
1T
20
10
0 T T T T 1
0 5 10 15 20 25
Number at risk
Pembrolizomab 2 mg/kg 139 110 51 20 3 0
Pembrolizumab10mg/kg 151 115 60 25 1 0
Docetaxel 152 90 38 19 1 0

Pembro 2 mg/kg vs. docetaxel HR 0.54
(14.9 mo vs. 8.2 mo; 95% CI 0.38-0.77; p = 0.0002)

Pembro 10 mg/kg vs. docetaxel HR 0.50
(17.3 mo vs. 8.2 mo; 0.36-0.70; p<0.0001).

Overallsurvival (%)

0 5 10 15 20 25

Number at risk Time (months)
Pembrolizomab 2 mg/kg 344 259 115 49 12 0
Pembrolizumab 10 mg/kg 346 255 124 56 6 0
Docetaxel 343 212 79 33 1 0

Pembro 2 mg/kg vs. docetaxel HR 0.71
(10.4 mo vs. 8.5 mo; 95% CI 0.58-0.88; p = 0.0008)

Pembro 10 mg/kg vs. docetaxel HR 0.61
(12.7 mo vs.8.5 mo; 0.49-0.75; p<0.0001)

Herbst et al. Lancet 2015.



Atezolizumab vs docetaxel in NSCLC (OAK

A 11T population
1004 Landmark overall survival | 12 month |18 month
90 —+ Atezolizumab 55% 40%
—+— Docetaxel 41% 27%
80 HR 0.73 (95% C1 0.62-087); p=0.0003
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100+ Landmark overall survival | 12 month |18 month
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Atezolzumab 241 230 215 207 199 190 176 163 150 145 139 133 131 124 119 115 111 104 98 88 71 4 37 28 19 10 3 1
Docetaxel 222 200 185 172 161 148 136 124 116 105 96 89 81 74 72 65 62 59 55 51 41 28 18 15 8 3 1

C TC2/3 0r1C2/3 population

100 Landmark overall survival | 12 month |18 month

90 —+— Atezolizumab 61% 46%

—+— Docetaxel 45% 29%
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c T é T T T T T T 1
3 9 12 15 18 21 24 27
Number atrisk Follow-up (months)

Atezolzumab 129 124 116 112 108 102 96 91 85 82 79 75 75 72 69 66 64 60 56 49 40 27 22 16 1 7 2

Docetaxel 136 125 114 105 98 90 82 75 71 66 60 57 52 45 44 39 39 37 34 32 24 16 10 8 3 - - .
- Rittmeyer. Lancet 2017.



Biomarkers: PD-L1 (IHC) as a Biomarker In
Lung Cancer for Anti-PD-(L)1 Therapy

Drug Nivolumab'-2

Pembrolizumab3

Atezolizumab#*

Durvalumab?®

Rabbit mAb 28-8

Assay automated IHC

Cells scored Tumor cell membrane

Tissue FFPE

Cut-point 1-50% 1-50%

Murine mAb 22C3
IHC

Tumor cell (and stroma)

FFPE

1-50% 1-50%

Rabbit mAb SP142
automated IHC

Infiltrating immune
cells

FFPE

TC1 orliC1

Rabbit mAb SP263
automated IHC

Tumor cell
membrane

FFPE

NR

1. Gettinger SN et al. J Clin Oncol 2015;33(suppl): Abstract 8025. 2. Gettinger SN et al. J Clin Oncol 2015 Apr 20
3. Garon EB et al. N Engl J Med 2015;372(21):2018-2028. 4. Horn L et al. J Clin Oncol 2015;33(suppl): Abstract 8029.
5. Rebelatto MC et al. J Clin Oncol 2015;33(suppl): Abstract 8033.
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BLUEPRINT: Comparison of different PD-L1 assays
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Tumor mutational load - another predictor of
response to immunotherapy?
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PD-L1 testing in NSCLC - Conclusions

Many PD-L1 IHC tests exist — all require paraffin tissue
Assays generally correlate with each other

Genomic testing (tumor mutational burden) is an
emerging second predictor of response

For now, testing with the 22C3 antibody is the most
compelling single assay (to allow access to first line
pembrolizumab).

Testing in the second line setting with any assay is also
reasonable (to estimate probability of response).



