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mOS in 4 phase lll trials in 2° line :
immunotherapy is better than docetaxel ( and less toxic)
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Overall Survival
CheckMate 057: Nivolumab vs Docetaxel in Previously Treated NSQ NSCLC

More events with NIVO

in the first 3 months !!!
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Number of patients at risk Months
Nivolumab 292 233 194 171 148 128 112 97 81 46 18 6 0 0
Docetaxel 290 243 194 150 111 89 66 53 45 25 6 3 1 0

Based on a February 18, 2016 database lock; minimum follow-up: 2 years
Borghaei H, et al. Presented at the American Society of Clinical Oncology 2016 Annual Meeting; June 3-7, 2016; Chicago, IL, USA. Abstract Abstract OA03.05 IASLC 2016 — Solange Peters
9025.
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Selection of optimal candidates for
immunotherapy

- Clinical factors

- Mutational status ( EGFR/ALK/KRAS...)
- PDL1

- Alternative biomarkers



Clinical factors :
No influence of age, PS (Ecog 0-1), sex and histology

Checkmate 057 OS
Subgroup No. of Pafients Unstratfied Hazard Ratio (95% CI)
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EAP Nivolumab - Elderly patients ( 275 yrs)

Best overall response Overall survival
General -
Population Elderly Pts
(n =1585) (n=230)
BORR, n (%) 284 (18) 56 (24)
Best overall E "
response, n (%) @
Complete :
response 10 (<1) 0 s "]
Partial response 274 (17) 56 (24)
Stable disease 398 (25) 60 (26) "
Mixed response? 18 (1) 3(1) .
Progressive 664 (42) 87 (38) Median 0OS: 12.3 months
disease 221 (14) 24 (11) w (5.7-18.8)
Unable to ! e y ;
determine® time (months)

Median follow-up of 6,2 months (1-18,8).
a. Includes pts with different responses (diameter not available) in different Median 0S: 12.1 months (]_0_6_13_6)

metastatic sites. in th | lati
b. Includes patients without at least one tumor assessment, based on length of In € general population

treatment.



EAP Nivolumab - Pluri-treated
(=22 prior lines of therapy) patients

Best overall response Overall survival
General Pluri-treated® "
Population Ptc
(n =1585) (n=1128) 71%
~S— 08
BORR, n (%) 284 (18) 203 (18)
E 06+
Best overall :
response, n (%) =
Complete §
response 10 (<1) 8 (<1) ’
Partial response 274 (17) 195 (17)
Stable disease 398 (25) 307 (27) 021
Mixed response® 18 (1) 12 (1)
Progressive 664 (42) 452 (40)
disease 221 (14) 154 (14) 00
Unable to 0 ! ) 18 »
determine¢ time (months)
Median follow-up of 6,2 months (1-18,8). Median OS: 13.5 months (11.6-15.4)

a. Patients received 2 2 prior lines of therapy.

b. Includes pts with different responses (diameter not available) in different
metastatic sites.

c. Includes patients without at least one tumor assessment, based on length of
treatment.



Smoking status: more outcome benefit

OAK trial
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EGFR mutation status
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Not detected
Not reported

KRAS mutation status
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Meta- Analysis of CPIl in EGFR mutated

Study Weight Hazard Ratio[95% CI| Hazard Ratio
EGFR wild-type

Checkmate 057 26.0% 0.66 [0.51, 0.86] —

Keynote 010 52.0% 0.66 [0.55, 0.80] ——

POPLAR 11.0% 0.70 [0.47, 1.04] .

Subtotal (95% Cl) 89.0% 0.66 [0.58, 0.76] Eae
cnem;ﬂ Ate 057 6.0% 1.18 [0.69, 2.00]

Keynote 010 3.8% 0.88 [0.45, 1.70] .
POPLAR 1.1% 0.99 [0.29, 3.40] —_—
Subtotal (95% Cl) 11.0% 1.05 [0.70, 1.55] @
Total (95% CI) 100.0%  0.70 [0.61, 0.80] <>

05 07 1 15 2
Favors PD1/PDL1 inhibitor Favors docetaxel

Lee CK et al. JTO 2016



EAP Nivolumab — EGFR-positive Patients

mOS ALL ( 1585 pts) mOS EGFR + ( 101 pts)
mOS 12.1m mOS 8.3m
_ (10.6-13.6) 3., (3.2-13.4)
E T 1-year 0S = 50,2% E
! -0 é - 1'8 2'4 ’ i time1imonth5) ’

time (months)

General Population

(n =1585)

BORR, n (%) 284 (18) 8 (8)

Median follow-up of 6,2 months (1-18,8).



EGFR Mutated : low TMB and not inflamed tumor
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e Lessinflamed

Comparison of baseline PD-L
with EGFR vs KRAS mutations

Expression and CD8+ TlLs in patient

CD8*TlLs(image-based)/mm? median 185.1 330.1 0.011
Concurrent PD-L1 expression and CD8 1/48
Gainor et al. CCR, 2016 PD-L1(250%)&high CD8*TILs 148  7/56  0.066

PD-L1(25%)&high CD8*TILS 1/48 11/56  0.005


Relatore
Note di presentazione
TMB ( mutations/Mb) : number of somatic, coding, base sobstitution and indel aterations for Mb of genome


PDL1 : Is it a useful marker ?




...T0 BE !

KEYNOTE-024 demonstrated that pembrolizumab had superior efficacy over platinum based
chemotherapy as first-line therapy for patients with advanced NSCLC with PD-L1 TPS 250%

ProgreSS|°n'Free Events, Median, HR P

Survival n mo (95% ClI)
Pembro 73 10.3 0.50

Chemo 116 6.0 (0.37-0.68)

<0.001

548%
1 15%

o

9 12 15 18

No. at risk Time, months

154 104 89 44 22 3 1
151 99 70 18 9 1 0

N Engl J Med. Reck,M. et al. Pembrolizumab versus chemotherapy for PD-L1-positive
non- small-cell lung cancer. 2016;375:1823-1833.
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...NOT TO BE !

CheckMate 017 ( Squamous)
OS —PFS- ORR are indipendent of PD-L1 expression

PD-L1 m Unstratified Interaction
Expression Nivolumab Docetaxel HR (95% Cl) P-value
0s :
<1% 54 52 0.58 (0.37,0.92) —-—!
0.56 :
>1% 63 56 0.69 (0.45, 1.05) —-—
<5% 75 69 0.70 (0.47,1.02) -1
0.47 I
>5% 42 39 0.53 (0.31, 0.89) ——
<10% 81 75 0.70 (0.48, 1.01) -—
0.41 l
>10% 36 33 0.50 (0.28, 0.89) ——
Not quantifiable 18 29 0.39 (0.19, 0.82) :
PFS :
<1% 54 52 0.66 (0.43, 1.00) -—,
0.70
>1% 63 56 0.67 (0.44, 1.01) -—
|
<5% 75 69 0.75 (0.52, 1.08) o
0.16 |
>5% 42 39 0.54 (0.32,0.90) "—,
<10% 81 75 0.70 (0.49, 0.99) 00—
0.35
>10% 36 33 0.58 (0.33, 1.02) —‘—'.
Not quantifiable 18 29 0.45 (0.23, 0.89)

. PD-L1 positive expression

. PD-L1 negative expression

Not quantifiable

ORR was independent of PD-L1 expression and
consistently higher for nivolumab vs docetaxel

I 1
0

[EE

1
2

Nivolumab  guup Docetaxel

Brahmer et al, NEJM 2015


Relatore
Note di presentazione
Speakers notes:
PD-L1 expression was measured in pre-treatment  tumor biopsies (DAKO automated IHC assay)1
83% (225/272) patients had quantifiable PD-L1 expression
1. Rizvi NA, et al. Lancet Oncol. 2015;16(3):257-65.

ORR was independent of PD-L1 expression and consistently higher for nivolumab vs docetaxel



Issues with PD-L1 detection

Temporal limitations :

- Time between sample collection and treatment with PD-1/PD-L1 inhibitor

Spatial limitations :

- Intrapatient and intratumor heterogeneity

Biological issues :

- PDL1 can be upregulated through either ongogene activation ( EGFR, PTEN loss,
JACK- STAT disregulation-PI3K/AKT) or through IFNy expression.
- Not only tumor cells but also tumor-infiltrating immune cells express PDL1

Technical issues :

-Different antibodies used for different studies
-Definition of threshold of “positivity”



% Tumor Cell Staining

Blueprint PD-L1 IHC Assay Comparison Project

Percentage of PD-L1 stained tumor cells comparable with 223 ( dako), 28-8 ( dako) and SP263 ( Ventana) assays,
SP142 ( Ventana) assay stained fewer tumor cells

Variability of immune cell staining across 4 assays higher than for tumor cell staining

19/38 (50%) classified above, 5/38 (13%) below selected cutoffs of all assays; 14/38 (37%) different PD-L1
classification depending on assay/scoring system

Despite similar performance of PD-L1 expression for 3 assays, interchanging assays and cut-offs may lead to

misclassification of PD-L1 status for some patients . More data are necessary
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ORR

PDL1 and ORR
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PD-L1 Expression Continuum and Response Probability
CheckMate 057: Nivolumab vs Docetaxel in Previously Treated NSQ NSCLC

100 -
Nivolumab
80 N
[ | Docetaxel
o
< 60 .
n
o,
S
e 40
[
o
20
04
n/N 10/108 15/101 38/123 15/123 32/86 10/79
<1% 21% 210%

Baseline PD-L1 expression level

Based on a March 18, 2015 database lock
3Logistic regression models with baseline PD-L1 expression as continuous covariate

27/66 3/46

250%

Estimated response probability? (%)

100-
== Nivolumab (n =121)
754 == Docetaxel (n=115)
- Estimated?
95% ClI
504
25
95% ClI
04

1 10 20 30 40 50 60 70 80 90 100

Baseline PD-L1 expression level (%)

IASLC 2016 Solange Peters



Tumor Burden Change by PD-L1 Expression

CheckMate 057: Nivolumab vs Docetaxel in Previously Treated NSQ NSCLC
Nivolumab-treated responders

25+ 21% PD-L1 expression 251 <1% PD-L1 expression
(n = 38) # First response (n = 10) # First response

¢ Off treatment ¢ Off treatment

y Complete
response

y Complete
response

f# Progression # Progression

-251 =251 |\

Change from baseline (%)
Change from baseline (%)

\ %v
-501 1% N -50
N
Q
=751 =751
-100 -100 4 /
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 48 60 72 84 96 108 120 132 144 156 0 12 24 36 48 60 72 84 96 108 120 132 144 156
Weeks Weeks

* Deep and durable responses were observed with nivolumab irrespective of tumor PD-L1 expression levels
— Median duration of response: PD-L1 21%, 17.2 months (95% Cl: 8.4, NE); PD-L1 <1%, 18.3 months (95% Cl: 5.5,
NE)
— Of 4 complete responders, 2 had PD-L1 21%, 1 had PD-L1 <1%, and 1 had PD-L1 not quantifiable

Based on a February 18, 2016 database lock; minimum follow-up: 2 years; NE = not estimable
Barlesi F, et al. Presented at the European Society for Medical Oncology 41st Congress; October 7—11, 2016; Copenhagen, Denmark. Abstract 1215PD.



OS and PFS HR regarding PD-L1 expression

Checkmate 057
: Nivolumab Docetaxel Unstratified Interaction @ High PD-L1 expression
PD-Llexpression level n o HR (95% Cl) Pualue ® Low tono PD-L1 expression
© PD-L1 not guantifiable
0s I
>1% 123 123 059 (0.43,082) . ——— :
<1% 108 101 0.90 (0.66, 1.24) ’ —
>5% 95 86 0.43 (0.30, 0.63) ——— '
<0.001 1
<5% 136 138 1.01 (0.77, 1.34) ——
=10% 86 79 0.40 (0.26, 0.59) 0.001 I
<U.
<10% 145 145 1.00 (0.76, 1.31) —+—
Not quantifiable at baseline 61 66 0.91 (0.61, 1.35) & :
PFS :
=1% 123 123 0.70 (0.53, 0.94) 0.02 —_— |
. I
<1% 108 101 1.19 (0.88, 1.61) 1T
25% 95 86 0.54 (0.39, 0.76) <0.001 — I
<5% 136 138 131 (101,171) —e—
=10% 86 79 0.52 (0.37, 0.75) 0.001 —— I
<.
<10% 145 145 1.24 (0.96, 1.61) -:—o—
Not quantifiable at baseline 61 66 1.06 (0.73, 1.56) —:'7
I T 1
0.25 1.0 2.0
Nivolumab R

Borghaei et al, NEJM 2015



OS HR regarding PD-L1 expression
KEYNOTE 010

Herbst R et al. ,Lancet 2016

PD-L1 tumour proportion score
0% 04442 —— 053 (040-070)
1-4%% 3071591 - 0-76(0:60-0-96)

F o e o
n(%) Median overall survival (months) — : ——
Atezolizumab Docetaxel Tco | - ico <1
TGorlC3 137 (16) 205 8.9 o 0.41(0-27-0-64)
TQRorIC23 265 (31) 163 108 S — 0.67(0-49-0-90)
TC1/23 orIC1/2/3 463 (54) 15.7 103 —— 074 (0-53—0-93}
TCOand ICO 379 (45) 126 8.9 —— 0.75 (0-59-0.96)
T 850 (100) 138 96 —— 0.73 (0-62-0-87)
[ I I I I I T 11
0.2 p]
+“— —>
Favours atezolizumab Favours docetaxel

Rittmeye A Lancet 2017



2-year OS Rates Overall and by PD-L1 Expression Level
in CheckMate 057 (non-SQ NSCLC)

Limited benefit Relevant benefit

80 - Nivolumab M
PD-L1 expression Docetaxel M

Qverall
60 4 ﬁ %

OS (%)

n 292 290 108 101 123 123 95 86 86 9

All patients <1% 21% 25% 210%

HR® 0.75 0.91 0.62 0.48 0.43
(95% ¢l)  (0.63,0.91) (0.67,1.22) (0.47,0.83) (0.34, 0.68) (0.30, 0.62)

* In CheckMate 057, consistent with the primary analysis,? PD-L1 expression level was associated
with the magnitude of OS benefit at 2 years starting at the lowest level studied (1%)

aKaplan—Meier estimates, with error bars indicating 95% Cls
bFor the comparison of the full Kaplan—Meier survival curves for each treatment group

Borghaei H et al ASCO 2016



Single Baseline Characteristics by OS With Nivolumab

CheckMate 057

100 1

[ OS <3 months B OS >3 months

Patients with factor in
OS subgroup (%)
.

[am]

<3 mo PD No >5sites  Bone Liver Current/ Never 0 1 <1% 21% >5% 210%
from best maint. with mets mets former
last TX  resp. TX lesions
Prior Baseline Smoking ECOG PD-L1 EGFR
therapy disease site status PS expression? mut.-pos.

* Post-hoc, exploratory multivariate analysis suggested that nivolumab-treated patients
with poorer prognostic features and/or aggressive disease when combined with lower
or no tumor PD-L1 expression may be at higher risk of death within the first 3 months

-> These included the following known prognostic factors: <3 months since last
treatment, PD as best response to prior treatment, and ECOGPS =1

Based on a March 18, 2015 database lock; 2Percentages of patients are based on numbers of patients with quantifiable PD-L1 expression at baseline; maint. = maintenance; mets = metastases;
mut. = mutation; pos. = positive; resp. = response; TX = treatment

Solange Peters IASLC 2016



ALTERNATIVE BIOMARKERS



LEADING TUMOR BIOMARKER STRATEGIES UNDER
DEVELOPMENT FOR CHECKPOINT IMMUNOTHERAPY

Details of approach Malignancies studied Improved dlinical outcome association
PD-L1P819% Immunohistochemistry-based assessment of the proportionof  Multiple tumour types ~ Positive PD-L1 tumour status
PD-L1-positive tumour cells,immune cells, or both
Tumour-infiltrating Immunohistochemistry-based assessment of T cells at invasive ~ Melanoma; multiple  Increased CD8+ tumour-infiltrating
lymphocyte™* tumour margin or tumour parenchyma tumour types lymphocyte density
T-cell receptor clonality”  Involves next-generation sequencing of T-cell receptor f chain -~ Melanoma Restricted, clonal T-cell receptor [ chain
Mutational burden™*  Whole or targeted exome sequencing to assess Melanoma, NSCLC,  High mutational count
non-synonymous somatic mutations bladder cancer
Neoantigen burden™*¥  Predicted neoantigens derived from whole-exome sequencing ~ Melanoma, NSCLC  High neoantigen count
data
Immune gene Assessment of gene expression from the tumour Melanoma Interferon y or T-cell inflamed profile
signatures™® microenvironment using an automated platform
Multiplex Direct assessment of multiple protein markers ontumourcells  Multiple tumour types  Physical interaction with PD-1-positive

immunohistochemistry”  and immune cells, including spatial relationships

PD-L1=programmed death-ligand 1. NSCLC=non-small-cell lung cancer. PD-1=programmed death-1.

and PD-L1-positive cells; others likely
to be determined

Gibney et al. Lancet Onc. Dec 2016



Surviving probability

Predictive Value of Measuring Somatic Mutations and Tumor Infiltrating
Lymphocytes for PD-1 Axis Therapy in NSCLC Kurt A. Schalper ~ IASLC 2016

-Pre-treatment FFPE tumor from 49 NSCLC patients treated with PD-1 axis blockers at the Yale Cancer Center between
2009-2014.

-49 Whole exome DNA sequencing: (Mutational load-HLA-typing -Candidate class-l neoantigens)
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Increased mutational load or candidate class-l neoantigens is
significantly associated with durable clinical benefit and PFS in
NSCLC pts treated with PD-1 axis blockers.




-39 Multiplex quantitative immunofluorescence (QIF): (DAPI-Cytokeratin-Ki-67)
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Tumors  with  high  T-cell infiltration but low in  situ
activation/proliferation show the highest clinical benefit (e.g. Type 2 or
“dormant” TIL phenotype) after PD-1 axis blockade in NSCLC



Relatore
Note di presentazione
Elevated T-cell infiltration is significantly associated with durable clinical benefit and OS after PD-1 axis blockade in NSCLC. 

Tumors with high T-cell infiltration but low in situ activation/proliferation show the highest clinical benefit (e.g. Type 2 or “dormant” TIL phenotype).
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Immunogram for Cancer-Immunity Cycle

towards Personalized Immunotherapy of Lung Cancer- IASLC 2016 Takahiro Karasaki
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immune status for clinicians.

Immunogram for the Cancer-Immunity Cycle using NGS data

-can be used as an integrated biomarker.
- may thus become a valuable resource for personalized immunotherapy.

-can visualize the landscape of cancer-immunity interaction in each patient.
-can translate cumbersome omics data into easily comprehensible “report cards” of



Relatore
Note di presentazione
Anti-tumor immunity is a dynamic spacio-temporal process.  The Cancer-Immunity Cycle (CIC)
Comprehensive assessment of “CIC status” is required for  successful cancer immunotherapy.
We developed an “Immunogram for CIC” to evaluate and visualize “CIC status” in each patient using  NGS data.
20 pts RNAseq Expression AnalysisData extraction of Immune metageneDimension reductionImmunogram
MDSC : myeloid derived suppressor cells


CONCLUSIONS

We are at the beginning of the 10 revolution in thoracic oncology

There are no patients who can be excluded from immunotherapy based on
predictive markers of efficacy

The category of patients with mutations (EGFR/ALK) is the one that is less likely
to get a benefit

PdI1 should be considered as an indicator of the likelihood of response to
immunotherapy in NSCLC not squamous in 2° line.

Patients with aggressive disease ( no response to chemotherapy and rapid
progression) and PDL1 <1% are those that are less likely to respond

Personalized strategies for 10 therapeutics will be developed



How we can valuate and monitor efficacy of
immunotherapy ?



Assessing Immunotherapy response

The response kinetics of I-O are more heterogeneous than
conventional anti-cancer therapies

The degree of immune response and the amount of time
needed to mount an effective immune response can vary
between patients

Response to ICP are generally faster than the response to anti
CTLA4

Responses to immunotherapy may become apparent only
after a period of pseudo-progression, in which immune cell
infiltration is manifest as new lesions or growth of old lesions
that are mistaken for tumor progression



The response matter ?
Treatment Effect on OS by Best Overall Response

Median OS, Docetaxel Median OS,
mo n mo Unstratified HR (95% Cl)
(95% Cl) ! (95% Cl)

Best overall

response

CheckMate 017 (SQ NSCLC)

Complete/partial 0.53(0.19, |
response’ 27 NR (30.5, NR) 12 NR (5.4, NR) 1.49) -—
Stable disease 39 11.9(9.2,17.1) 47 8.4 (6.0,11.1) 0'6§ é(;.)40, _._i
Progressive disease 56 4.9 (4.2,5.7) 48 5.3(4.4,7.3) 0'9f z(lg.)GS, —
Response not 0.71 (0.35, :
available® 13 2.7 (0.5, 5.8) 30 1.5 (1.0, 2.6) 1.44) —
CheckMate 057 (non-SQ NSCLC) i
Complete/partial 0.43 (0.24,

response’ 56 NR (25.5, NR) 36 0.77) :
Stable disease 74 19'294(1?'7’ 122 11'33%?'6’ 0.55 é((')).)41, .
Progressive disease 129 6.9(5.3,9.2) 85 6.0 (5.0, 7.5) 0'9;‘:’ é(;.)74, :
Response not 1.52 (0.96, ——
available® 33 1.5(1.0,1.9) 47 2.1(1.8, 4.8) 2.43) | | | | |

1
1
I
0125 0.25 0.5 1 2 4
Nivolumab ¢—— Docetaxel
aConfirmed complete and partial responses per RECIST v1.1 criteria, as assessed by the investigator

bIncludes death prior to disease assessment, never treated, early discontinuation due to toxicity, and other
NR = not reached; RECIST = Response Evaluation Criteria in Solid Tumors



Objective response rate CH. 057 : RECIST 1.1

Docetaxel
Nivolumab (n=292) (n=290)
Objective response rate? 19% 12%
(95% CI) (15, 24) (9, 17)
Odds ratio (95% ClI) 1.7 (1.1, 2.6)
P value? 0.02
Best overall response, %
Complete response 1 <1
Partial response 18 12
Stable disease 25 42
Progressive disease 44 29
Unable to determine 11 16
Median time to response, months (range)b<c 2.1 (1.2, 8.6) 2.6 (1.4,6.3)
Median duration of response, months 17.2 5.6
(range)bd (1.8, 22.6+) (1.2+, 15.2+)
Ongoing response, %°® 52 14

71 (24%) patients on nivolumab were treated beyond RECIST v1.1-defined progression

Non-conventional benefit was observed in 16 patients- 5.4% ( not included in best overall
response)

Med OS : 16.9 months (6.5 - 22.2)

Non conventional benefit : reduction in size or number ( or both) of target with
simultaneous appareance of new lesion or a PD followed by either tumor reduction or
no further PD for at least 2 tumor assessments

aResponses assessed according to RECIST, version 1.1. Adapted from Borghaei H, et al. N Engl J Med. 2015.


Relatore
Note di presentazione
CI = confidence interval; RECIST = Response Evaluation Criteria in Solid Tumors.

Borghaei H et al. N Engl J Med. 2015;373 (17):1627-1639.



Checkmate 057

Figure S6. Change in Target Lesions from Baseline in Patients Treated with Nivolumab After Initial RECTST v1.1-defined

Progression.
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16/71 patients ( 22.5%) :  Oneerved o comsentional benefi
non conventional benefit CRor PR

5=
O %change truncated to 100%
50— + First occurrenoe of new lesion
/ A First ocourrence of new kesion
after RECISTwl.1 ressiom
A p =, e
.:,.-_.. T ol ® Offtreatment

__,.-r"'__,.r_"-‘f..-."._'_.f

i = ——
S~

Percent Change From Baseline (%)

-25= WhRM RS e B A
e
- e — T ~~
_?5- -
_1|:|:|'- T i 'i'
1 I ] ] I ] 1] I ] 1| I I 1 I ] ] 1
g & 12 18 24 30 36 42 48 54 60 66 F2 7H B4 490 96 102

Time (Weeks)

Diata are based oo a March 18, 2015 datzbase lock. Assessments are per Investigator using RECIST +1.1 oitena, confirmation of response
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Pseudoprogression

Tumor By
Immunotherapy P o ———» Response by WHO
= & or RECIST

2> ———3» Progression

Cancer cell O
Lymphocyte @
Macrophage @

CCR Translations

Antoni Ribas et al. Clin Cancer Res 2009;15:7116-7118



Relatore
Note di presentazione
Metastatic cancer lesions are made up mainly of cancer cells and stromal cells, with a very limited immune and inflammatory infiltrate by lymphocytes and macrophages. After receiving tumor immunotherapy, the size of metastatic lesions may decrease in the few patients that have an objective response, with the tumor being invaded by lymphocytes and later by macrophages; these tumor responses are well captured by the WHO and RECIST criteria. Metastatic tumor lesions will increase in size in cases where the tumor grows progressively, leading to disease progression. However, in some cases, the tumor lesions may become heavily infiltrated by immune and inflammatory cells resulting in an apparent increase in size of lesions, but this is due to infiltration by tumor immunotherapy–recruited cells as opposed to a progressive growth of cancer cells. In this case, the lesion would qualify as progressive disease by WHO or RECIST criteria, but as a responder following the newly proposed irRC.


Response criteria summarised

RECIST 1.1 irRC
(+ unidimensional variant)

“irRECIST /irRECIST1.1”
variants

Bi/unidimen.? Unidimensional Bidimensional Unidimensional
N Target 5 15; (25 x 5mm) 10/5 (210mm/ 210mm (15
for nodes))

New target lesions No (25 x 5mm); Yes - does (RECIST or RECIST 1.1 rules)
added to sum or PD for new not automatically define Yes
measures (SOM)? lesion PD
How many ? NA 10 visceral, 5 cutaneous 10/ 5 (RECIST 1.1 rules)
Definition of 220% 1 2 25% 1 compared to 2 20% 1 compared to nadir
progression (PD) compared to nadir baseline (BL), nadir/reset (Z5mm 1)

(2 5mm 1) BL
Confirmation ? No Yes, required Yes, recommended

*If an increase in tumor burden is observed at the first scheduled assessment, the baseline is
reset to the value observed at the first assessment.

Wolchok et al. Clin Cancer Res 2009

Hodi et al JCO 2016
www.eortc.org in Press the Lancet Oncology



http://www.eortc.org/

Potential response patterns to I-O agents

Response in baseline lesions:
Typically seen with chemotherapy, but also I-O therapies.
Captured by existing RECIST and WHO criteria

so— Therapy start

25 r == e
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Response after initial increase in tumor volume.
Novel and specific to I-O therapy

(RECIST or WHO criteria may not be appropriate to assess)
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Graphs for illustrative
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SD: Slow, steady decline in tumor volume seen
with chemotherapy, targeted, and I-O therapies.
Captured by existing RECIST and WHO criteria
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Figures adapted from Wolchok JD et al. Clin Cancer Res. 2009;15:7412-7420; Hoos A et al. Ann Oncol. 2012;23(suppl 8):viii47-viii52.



2/'16
Starting Nivo.

Lung metastasis from renal

cancer

6/'16
A new lesion in LIS ( PD for
RECIST) . Stable other lesions.
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Increase in tumor volume
Improve clinical conditions
Continue Nivo

~] 2/'17 g
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Differentiating a real PD
from a Pseudo progression

PS WORSEN MAY IMPROVE
SYMPTOMS WORSEN MAY GET BETTER
BIOPSY TUMOR GROWTH T CELL

INFILTRATION



Pseudoprogression NSCLC

I@A U.S. Food and Drug Administration

Protecting and Promoting Public Health

www.fda.gov

« Three multi-center clinical trials submitted to FDA evaluating anti-PD-1
monotherapy in 535 patients for the treatment of patients with
MNSCLC who progressed after initial therapy were pooled.

« Patients imaged every 6 weeks after 15t scan and allowed to receive
TPP with anti-PD-1 if in the opinion of the investigator,

— Patient not experiencing rapid disease progression
— Investigator determined clinical benefit received

— Had stable performance status and drug tolerated
— Written informed consent obtained

Presented by: Dickran Kazandjian, MD

Presented By Dickran Kazandjian at 2016 ASCO Annual Meeting



Pseudoprogression NSCLC

ﬁ U.S. Food and Drug Administration
m Protecting and Promoting Public Health

Methods cont’d wtdaor

« 121 anti-PD-1-treated patients with TPP from the
pooled trials identified
« Changes in tumor burden from radiographic
tumor measurement data following RECIST- !
defined progression evaluated. o o ne
« Objective in this group was to determine N=121 N=414
— Demographic and disease characteristics 22.6%
— Best overall response (BoR) per RECIST prior to conventional progression
— Cause of 18t progression per RECIST

— At time of receiving TPP, how many patients received benefit as defined by
a = 30% decrease from baseline in the sum of the longest diameter (SLD)

of target lesions (TL)

Presented by: Dickran Kazandjian, MD

Presented By Dickran Kazandjian at 2016 ASCO Annual Meeting

ALL Anti-PD-1
N=535




Pseudoprogression NSCLC

ﬁ U.S. Food and Drug Administration
'DA_ Protecting and Promoting Public Health

Results oidagor

« Ten patients (8.3%) receiving TPP
experienced additional tumor shrinkage
defined as a subsequent = 30%
decrease in the SLD of TLs compared ! | :
to baseline.

« BoRs prior to TPP were PR: 4; SD 2; Anti-PD-1 TPP No TPP
PD: 4 patients n=121 n=414

ALL Anti-PD-1
N=535

Subsequent PR 1.8%

n=10

Presented by: Dickran Kazandjian, MD

Presented By Dickran Kazandjian at 2016 ASCO Annual Meeting



TGR CAN BE A NEW RESPONSE CRITERIA ?

Carncer Therapy: Clinical

Tumor Growth Rate Is an Early Indicator of Antiturmor Drug

Activity in Phase | Clinical Trials =

Charles Ferta" 357 plarianna Femandez?, Antoirne Hollebecque ', Serge Koscielng™ =, Armtonin Lewy =,
Christophe Massard™ ™ Rastislav Balheda?, Brian Bot”, Carlos Gomez-Roca™, Clarisse Dromain?,

Samy Ammarn®, and Jean-Chares Soria™&%

253patients prospectively treated in 20
phase | trials. TGR was computed during
the pretreatment period (reference) and
the experimental period.

TGR allows for an earlier and more precise
detection of signs of antitumor activity as
compared with the RECIST criteria

It is independently associated with PFS

2014
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Immune Checkpolnt inhibitors Induce paradoxical progression in a subset of Non-Small Cell

GUSTAVE/ Lung Cancer (NSCLC).

R 0 U SSY J. Lahmar®, L. Mezquita', S. Koscielny?, F. Facchinetti’, M.V. Bluthgen', J. Adam®, A. Gazzah*, J. Remon', D. Planchard!, J-C. Sona‘, C. Caramella,

CANCER CAMPUS l \ B Besse!
e "Department of Medical Oncology, 2Department of Biostatistics, *Department of Pathology, * Drug Development Department, *Department of Radiology.
Gustave Roussy - 114 rue Edouard Vaillant - 94805 Villejuif - France

P A e P ) o o

BACKGROUND METHOD PATIENTS

e |mmune -::hmn-a-m inhibitors [u:} rmmm 1 ; TGR Estimation Table Z. Patient characteristics at diagnosis
e et et e e : = Tumar Goowth Rate (TGR) is caloulated usang 2 CT scans =
NSCLGC by improving survival and clinical and the tirme interval behwesn the 2 exams m
! outoomes = |« Let DO and D1 be the RECIST sum of lumor diameters at . s
i = In patents {pis) with non-squamous NSCLC timses 10 and 11, respectively. Age [year)
[ with megetive PD-L1 tumors, IC increases the = TGR=HIn{DA/O0}W{t1-t0)
risk of early death compered fo docataxel In reprasents natural kogarithms Uedian [rarge) B2 (41-T5)
Risks later reverse for the bwo shedy growps to 1 Ni-A1) Bn i SSRh DRISRRAS SYSRIRIORE W PN, Sex
increasingly favor IC. as shownin the phase | |° "2 0 ' = I Famada 37 (42%)
| Il study Checkmate 057. |, TOR%= 100 (exp(TGR)1) s i,

OBJECTIVE Figure 1 Hypothetical representation of EImoking status
TGR across treatment periods e AITHHET 13 [ 15%)

We used Tumor Growth Rale (TGR) estimations E AZ (48%)
i to identify s subset of patients in which IC coubkd o 23 [33%)
i accelerate tumaor progression, leading o earty
i dheath, ]
i &1 (e5%)
PATIENTS AND METHODS .
w 5 = nCEm e comronsic
- e performed a clinical and redsodogical f -
refrospective case study of all NSCLC i j | - i Squarmous cell 1 [248%)
patients treated by J': n o smnie ingtitution £ AT & (5%

| Table 1. RECIST and TGR evaluations
| I

I [ 7 (22%)
I RECIST

gt 25 (T5%)

RECIST 1.1 oriterin

! Comgplate resgonse 3(3%)

We calculsied TGR at baseline of IC

(baseline CTscan {n) ¥vs. n=1 CTscan) and, | Parial response 22 (25%) Pt monfored 57
TGR during IC (n+2 CTscan ws. n#+1 : Stwable dizease 21 (35%) I Treatment

CTscan) Frograssion 30 (34%)

- We further estimated the difference Pseudo Prograssion 3( 3%) ] Fh
(deitaTGR) between TGR during IC and Baseline TGR% (IC start period) Pembrclloamaty 25 |25%)
TGR at baseline. .

Madian (range 40% [-53% - >200% 2
- deltaTGR<D means that the treatmen frange) i ':.,.;”.,.; ! | A — sl pris.
p } I Y A e e i L
= Tm N mm T ".'J':: G o Eur J Camces 47 251 2-4 (201
Madian (range) 0% (-B8% - 188%) silratuwser J ot al. M Eng J Med 3723212008 [H18)
_________________ I Regressingtwmors (TGR<0d = &108%) = ] Sopghes Hel al. MEng J Wed S055% 1T 1EIT-38 2013




Percent change in tumor volume: undertreatment vs. Overall survival according to DeltaTGR>50%
Baseline

500 100%

Delta TGR < 50% e
Delta TGR 2 50% (Hyperprogressor) o o o

— 1: Hyperpragressor
— 2: Not hyperprogressor

0,
£ Joo 5 80%
E Delta TGR = 50% %
| 3 60%
8 fao 0
3 o
5 S 40% -
% 200 %
o 0
§ 20%
1
5
E |
E ! 24
100 1. Hyperprogressor 9
00 0 100 200 300 400
baseine percent change in tumor volume per month 2: Not hyperprogressor 80 56 15 12 8

+ Paradoxical Progressive Disease (PPD) was defined as deltaTGR>50%, corresponding to an absolute increase in TGR greater
than 50% per month. As an example: a TGR of 10% per month before IC initiation had to increase to at least 60% per month after IC
initiation.

« Among the 20 patients with deltaTGR>0, 9 had paradoxical progressive disease.

Characteristics (age, sex, smoKing status, pathology, number of previous lines, PD-L1 status) of the 9 patients were not different
from others.

* Only one patient among the “hyper progressors “ had pseudo progression.




CONCLUSIONS

RECIST 1.1 are the response criteria used in all the immunotherapy trails and are actually
our standard; however they may not always adequately capture the unique patterns of
response of ICK

Although PSPD is now well described, it remains unusual ( around 5%); it is well
captured only by immuno- relater response criteria.

Treatment past RECIST 1.1 progression should only be considered in carefully selected
scenarios, when the patient is stable ( or improving) symptomatically and where there is
a short period before reassessment.

In the future it will be possible to quantify the differences in outcome estimation between
RECIST 1.1 and iRECIST

TGR could be a new response criteria for ICK but needs to be validated



Grazie per I’ attenzione
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