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Immunotherapy ICPIs) in A-NSCLC:
Current standard of care

* Single agent ICPIs in second/third line: nivolumab,
atezolizumab & pembrolizumab (only PDL1+ >1%)

* Single agent durvalumab post-CT-RT in stage 111
(only PDL1+ >1%)

* Single agent pembrolizumab in first-line (only
PDL1+ >50%)

 ICPCs (pembrolizumab/atezolizumab) combo with
CT in first-line (regardless of PDL1 expression)



Immunotherapy (ICPIs) in A-NSCLC:
Outcomes in unselected patients

10-20% response rate

10-15% iperprogressors
* 9-12 months median OS (2° line)

15-20% long-term survivors



Long-lasting complete remission

Baseline After 2 years of anti-PD1
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Hyperprogression



Nivolumab: Kaplan-Meier Estimates
of OS (3 Years Minimum Follow-up)
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Felip et al, ESMO 2017



Can we predict so different treatment
outcomes of I-O therapy?



Immunotherapy (ICPIs) in A-NSCLC:
Possible predictors of efficacy

* PDLI1 expression
- TMB

* Miscellaneous (steroids, antibiotics, PPIs, irAEs....)



39% 38% 23%



Role of PDL1 expression (IHC) in predicting
anti-PD1/PDL1efficacy in A-NSCLC

Single agent in second-line (metastatic disease)
Single agent in first-line (metatsatic disease)
Single agent adjuvant therapy after CT/RT (stage I11I)

Combo with CT in first-line (metastatic disease)






Phase I1I Studies of Docetaxel vs
ICPIs in 2nd-line treatment of NSCLC

Study ICPI Population mOS TXT | mOS ICPI
(months) (months)

1CM- Nivolumab Unselected

017 (3 mg/kg q 2 wks) Squamous

ICM- Nivolumab Unselected 9.4 12.2 0.73
057 (3 mg/kg q 2 wks) Non-Sq

30AK Atezolizumab Unselected 9.6 13.8 0.73

(1200 mg q 3 wks) NSCLC

4KN- Pembrolizumab PDL1 >1% 8.5 10.4 0.71
010 (2 mg/kg q 3 wks) NSCLC

1. Brahmer, NEJM’15; 2. Borghaei, NEJM’16; 3. Rittmeyer, Lancet’17; 4. Herbst, Lancet’16









Progression-free Survival (3¢)

No. at Risk
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PACIFIC: Study Design

Phase 3, Randomized, Double-blind, Placebo-controlled, Multicenter, International Study’

Unresectable, Stage IIl NSCLC Durvalumab
without progression after definitive 10 mg/kg q2w for
platinum-based cCRT (=2 cycles) up to 12 months
N=476

18 years or older 1-42 days

WHO PS score 0 or 1 post-cCRT _ L
2:1 randomization,

If available, archived pre-cCRT stratified by age, sex, and
tumor tissue for PD-L1 testing* smoking history

All-comers population
(i.e. irrespective of PD-L1 status)

N=713 randomized

*Using the Ventana SP263 immunohistochemistry assay

TDefined as the time from randomization until the date of objective disease progression or death by any cause in the absence of
progression. BICR, blinded independent central review; cCRT, concurrent CRT; PFS2, time to second progression; RECIST, Response
Evaluation Criteria in Solid Tumors; TTDM, time to death or distant metastasis. ClinicalTrials.gov number: NCT02125461

1. Antonia SJ, et al. N Engl J Med 2017;377:1919-29.

Primary endpoints

* PFS by BICR using

RECIST v1.1%
+ OS
Key secondary
endpoints
* ORR, DoR and
TTDM by BICR
* PFS2 by investigator
« Safety
+ PROs




Antonia et al, NEJM’18






PD on Pembrolizumab at first assessment
despite High PDL1 (+70%)

Baseline After 2 months of therapy



Durable CR on Nivolumab despite
despite low PDL1 (+20%)

Baseline After 2 years of therapy
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Chemotherapy +/- Pembrolizumab in
unselected A-NSCLC

Non-Squamous Squamous

Gandhi, Paz-Ares, ASCO’18










Nab-Paclitaxel/Carbo+ Atezo in Non-Sq NSCLC
Impower 130 Trial

PFS by baseline PD-L1 status (ITT-WT)
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Cappuzzo F, et al. Ann Oncol 2018;29(suppl 5):Abstr LBA53



Somatic mutation prevalence in
various tumors

N

Alexandrov et al., Science 2013



Rizvi. Sci 15
DCB= Durable Clinical Benefit; NDB= No Durable Benefit 12V, 2e1ence



Studio CheckMate 026: CT vs Nivolumab
in A-NSCLC with PDL1>1%

Carbone DP, NEIM’17






CheckMate 227: Nivo + Ipi in 1L NSCLC With High TMB (210 mut/Mb)

CheckMate 227 Part 1 Study Design?

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

21% PD-L1 Histology-based chemotherapy®
expression 1 n = 397

Nivolumab 240 mg Q2W

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

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

Patients for TMB co-primary analysis®

Chemotherapyb
n= 160

Nivolumab + ipilimumab
n=139

<1% PD-L1 Histology-based chemotherapy®

expression 1: n =186

Nivolumab 360 mg Q3W +
histology-based chemotherapy®
n=177

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

Co-primary endpoints: Nivolumab +
ipilimumab vs chemotherapy

0S in PD-L 1-selecled populations
PFS in TMB-selected populations

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; cThe TMB co-primary analysis was conducted in the subset of patients

randomized to nivolumab + ipilimumab or chemotherapy who had evaluable TMB =10 mut/Mb



CheckMate 227: Nivo + Ipi in 1L NSCLC With High TMB (210 mut/Mb)

TMB Analysis Using FoundationOne CDx™

« 58% Jof all randomized patients had TMB-evaluable samples?

TMB-evaluable patients
(n =1004)

aRandomized patients include those from all treatment arms in part 1 (nivolumab + ipilimumab, nivolumab, chemotherapy, and nivolumab + chemotherapy arms). The FoundationOne CDx™
assay employs comprehensive QC criteria, including the following critical characteristics: tumor purity, DNA sample size, tissue sample size, library construction size, and hybrid capture yields 32



TMB and Tumor PD-L1 Expression Identify
Distinct and Independent Populations of NSCLC

TMB and tumor PD-L1 expression?

Tumor PD-L1 expression
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aSymbols (dots) in the scatterplot may represent multiple data points, especially for patients with <1% tumor PD-L1 expression. The black line shows the relationship between TMB and PD-L1
expression as described by a linear regression model; PAmong patients in the nivolumab +ipilimumab and chemotherapy arms; TMB 210 mut/Mb, n = 299; TMB <10 mut/Mb, n = 380

Hellmann et al., NEJM 2018



Hellmann, NEJM’18



CheckMate 227: Nivo + Ipi, Nivo + Chemo, and Chemo in 1L NSCLC With <1% Tumor PD-L1 Expression

PFS: Nivolumab + Chemotherapy and Nivolumab + Ipilimumab in
Patients With TMB 210 mut/Mb and <1% Tumor PD-L1 Expression

100 ¢ Nivo + chemo Nivo + ipi Chemo
(n =43) (n = 38) (n =48)
7 Median PFS,2 mo 6.2 7.7 5.3
80 - HR (vs chemo) 0.56 0.48
(95% ClI) (0.35, 0.91) (0.27, 0.85)
S  60-
e 1 1-y PFS = 45%
(18 H t
o 40 - L, Nivolumab +
h ipilimumab
Nivolumab +
20 chemotherapy
] A ' 1_y PFS = 8% Chemotherapy
O T T T : T T 1
0 3 6 9 12 15 18 21
Months
No. at risk
Nivo + chemo 43 36 21 14 9 5 2
Nivo + ipi 38 20 16 15 10 8 4 1
Chemo 48 30 16 4 1 1 1

Exploratory analysis
395% CI: nivo + chemo (4.3, 9.1 mo), nivo + ipi (2.7, NR mo), chemo (4.0, 6.8 mo) 10



Press Release 19-10-2018

“Bristol-Myers Squibb Provides Update on the Ongoing Regulatory Review
of Opdivo Plus Low-Dose Yervoy in First-Line Lung Cancer Patients with
Tumor Mutational Burden >10 mut/Mb
New analysis submitted to U.S. Food and Drug Administration (FDA)
constitutes a major amendment to the Company’s supplemental Biologics
License Application

OS (TMB < 10) 12.42 (months) 16.20 (months) 0.78 (0.61-1.00)

OS (TMB >10) 16.72 (months) 23.03 (months) 0.77 (0.56-1.06)






Predictive role of steroids use



Shorter OS observed in the atezolizumab
PPI* group
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Shorter OS observed in the atezolizumab

ATB+ group
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Median, mo
(ATB+ vs ATE-)

8.54 vs 14.06
910vs10.28




Cortellini, CLC’19



Predictors of PD1/PDL1 inhibitors efficacy:

Conclusions

* PDLI1 IHC the only validated biomarker for single agent
therapy in first and second-line A-NSCLC and post-CT/RT
in inoperable stage 111 NSCLC

* However PDL1 IHC far from being the ideal biomarker
(large heterogeneity, inter-observer variability, outcome
often unrelated with biomarker expression)

* TMB possible alternative to PDL1 IHC especially for combo
I-O, but technically problematic and still not ready for
prime time

* Preliminary evidence of negative predictive role of

antibiotic, steroids and PPI use vs positive predictive role of
irAEs



