Roma, 02 Dicembre 2019

. ca . -
—— . T -

Post-ESMO : from Barcellona to Real-World

Tumori Toracici: Il punto di vista dell’esperto

Antonio Passaro MD PhD
Division Of Thoracic Oncology
European Institute of Oncology, IRCCS, Milan, Italy
Email antonio.passaro@ieo.it Twitter: @APassaroMD

Il




Disclosure

Advisory Boards/Honoraria/Speakers’ fee/Consultant for:
— AstraZeneca
— Bristol-Myers Squibb
— Dako / Agilent
— Roche Genentech

— Merck Sharp & Dohme

Antonio Passaro, MD PhD @APassaroMD European Institute of Oncology



5-Year Pooled OS: Nivolumab vs Docetaxel
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From PFS to long-term survival

Gettinger, WCLC19

Nivolumab  Docetaxel
(n =427) (n=427)
Median OS, mo 11.1 8.1
80 (95% Cl) (9.2-13.1) (7.2-9.2)
HR (95% ClI) 0.68 (0.59-0.78)
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0 6 12 18 24 30 36 42 48 54 60 66 72 78
No. at risk Months
Nivolumab 427 280 205 150 113 84 70 64 55 54 50 30 6 0
Docetaxel 427 264 145 84 57 45 34 26 19 12 9 4 0 0

. 5-year OS rate (nivolumab vs docetaxel): 12.3% vs 3.6% (CheckMate 017; SQ); 14.0% vs 2.1% (CheckMate 057; NSQ)
aMinimum follow-up for OS: 62.6 months (CheckMate 017), 62.7 months (CheckMate 057).
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PD-L1 2 50% 1° line: what have we learnt? KN-024

v Responses = 45%
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Looking for a wide spectrum of activity

' PD-11
neg

! \ )

CM-227 Y
Regardless PD-L1/TMB IMpower 110
TC/IC 1/2/3

Antonio Passaro, MD PhD @APassaroMD European Institute of Oncology



Options for Non-Oncogene addicted NSCLC with PD-L1 250%

KN 024 NSCLC Pembrolizumab 26.3 0.65 51.7% | 43.7% | 41.0%
KN 042 NSCLC Pembrolizumab 20.0 0.69 - 44.7% -
IM 110 NSCLC Atezolizumab 20.2 0.59 | 64.9% - -

SINGLE
AGENT

N
KN 189 | NSq Pembro+ P/Pem NR [(0.59)| 73% | 51.9% | -
KN 407 Sq Pembro+ Carbo/Pac NR 0.64 - o .
IM 150 NSq Atezo+Carbo/PactBeva | 252 0.70 - - -
IM 130 NSq Atezo+Carho/nah Pas 17.3 0.84 - - -
IM 131 Sq Atezo+ Carbo/nab Pac 23.4 0.48 ~ = =
CM 227 | NSCLC | NMivolumabiDipilimumsb | 21,2 0.70 67% 48% -
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Single Immuno agent vs Combo in PD-L1 250%

(TPS250%) (TPS>50%

0 0,
45/’ 61.4% All TRAEs 76.6% 99 8%
. Grade 3-5 TRAEs 31.2
Median PFS 10.3 11.2
Discontinuation Rate 13.6% 27.7%
HR 0.50 0.36
Median OS 30.0 NR Lead to Death 1.3% 6.7%
HR 0.63 0.59
AL >1.5% >1.9% Never smokers
Women

WHO ARE THE PATIENTS CANDIDATE
TO IMMUNO/CHEMO COMBO?

Brain/Liver Mets
High cancer related Symptoms
Bulky disease

N NI NI NI
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Impower 110: survival analysis

A B (veme) |
|

Landmark

z .
* \
] R
z X )
i g !
:: i 1\. &% 7
s &
H
]
k3
>—t
{ § 1 12 M9 ,:v M X X 4 1 x
T . Whie W2 624 =
EERESMOD e
nNa 3 I
PFS?: TC3 or IC3WT
Landmerk Arm A w:fyr-. Arm R‘nrvifm\r )
o n=107 V= 98 -
- ’ . 6-mo PFS 508 8.3 :
é \\\ Q5% O % 504 6029 285 48 1) NoN-QuEmo 0y w18 4
- Sa s h 44
g \ 12-mo PFS 68 2186 PR - ad’
1 sy 95% C1). % 27.0. 46 8) 12,6, 306)
] \ s
3 k! \ HR" 0.63 (95% C): 0.45,0.88); P = 0.0070"* ¢
; “N\. -
$ A : AU TCY or I3 WT patients 205 (108) . 0S40 008 02 13
§ X — —— - -
? . Hazard Ratio
= \ ——
) e - 3% A1 ) Favours Am A (mexe) Favouns Amm B (2temo
a ¥ 1 1 M f - 1] (o ax Mooe alies 32 = Mow " va
R o Months a2 ek 0 Semte &

Antonio Passaro, MD PhD

@APassaroMD

European Institute of Oncology



Immuno Single Agent Benefit limitations
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(censored)
Pembrolizumab group 637 (0) 463(0) 365(3) 214 (104) 112(174) 35(235) 2(264) 0(266)
Chemotherapy group 637(0)  485(6)  316(10) 166(88) 88(128) 24(175) 1(198) 0(199)
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CM227: Primary Endpoint: OS N+l vs CTx in pts with PD-L1 2 1%

100 NIVO + [Pl Chemo
%ﬁi (n = 396) (n=397)
3 Median OS, mo 171 149
80 TRy, HR 0.79
97.72% CP 0.65-0.96
63° P=0.007
-~ 60
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Minimum follow-up for primary endpoint: 29.3 months. ) - ~ i
NIVO + IPf dosage was NIVO (3 ma'kg Q2W) = IPI (1 ma/kg QEW). Subsequent systemic therapy was received by 35% of patients in the NIVO + [Pl arm and 54% of patients in the chemo
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Options for Non Oncogene addicted NSCLC with PD-L1 1-49%

Pembro+ P/Pem

Pembro+ Carbo/Pac

IM 150 NSq Atezo+ Carbo/Pac+Beva 20.3 0.80 - -
IM 130 NSq AT e (R 23.7 0.70 - -
IM 131 Sq Atezo+ Carbo/nabPac | 12.8 | 1.08 - -
CM 227 | NSCLC | Nivolumab+Dlpilimumab | 157 | 0.94 - -
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Options for Non Oncogene addicted NSCLC with PD-L1 < 1%

KN 189 NSq Pembro+ P/Pem 17.2 0.52 /1 63.4% | 38.5% -
KN 407 Sq Pembro+ Carbo/Pac 15.9 0.61 . . .
o IM 150 qu Atezo+ Carbo/Pac+Beva 17.1 0.82 _ _ _
% IM 130 qu Atezo+ Carbo/nab Pac 15.2 0.81 - - -
= IM 131 Sq Atezo+ Carbo/nab Pac 14.0 0.87 - - -
CM 227 | NSCLC | Nivolumabsp filmumab [ 17 5 (o’gz 60% | 40% | -

0 . 33-3% - " ’ e
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OS with Nivo + Ipi vs Chemo in PD-L1 < 1%

NIVO + IPI Chemo
(n =187) (n = 186)
Median OS, mo 17.2 12.2
80 - HR (vs chemo) 0.62
Cl 0.48-0.782
~ 60+
o~
2 1
O 40+ !
I oo NIVO + IPI
|
1
207 | 23% 1
: : ; Chemo
0 L] | I II I I I : I I I II I | | 1
0 3 6 9 12 15 18 21 24 27 30 33 3 39 42 45
No. at risk onths
NIVO+IPI 187 165 142 120 110 100 87 80 73 ) 5 4 19 2
Chemo 186 164 135 107 92 74 62 49 41 35 29 19 12 5 0

Dosages were NIVO (3 mg/kg Q2W) + IPI (1 mg/kg Q6W), and NIVO (360 mg Q3W) plus chemo. Subsequent systemic therapy was received by 44% of patients in the NIVO + IPI
arm, 41% of patients in the NIVO + chemo arm, and 53% of patients in the chemo arm; subsequent immunotherapy was received by 4%, 4%, and 36%, respectively.
ag5% CI.
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Looking to the future of combinations

Checkmate 9LA POSEIDON

Durvalumad « Trameimumad «
Pistinum-goubist $OC

Durvasumad -
Patinum-goudist $OC

Primary endpoints: OS Primary endpoints: FFS

Press Release ik m e Wl sern a8 s e Imfinzi and Imfinzi plus tremelimumab delayed disease
CheckMate -9LA, a Phase 3 Trial Evaluating Opdivo (nivolumab) Pius Low- progression in Phase 1II POSEIDON trial for 1st-line treatment of

Doso Yervoy (ipilimumab) Combined with Chemotherapy, Meets Primary Stage IV non-small cell lung cancer
Endpoint Demonstrating Superior Overall Survival Compared to
Chemotherapy Alone In First-Line Lung Cancer
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The Immune Response & the Cancer Immunogram
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Numerous factors determine effectiveness of a tumour-directed immune response

L]
. Some cancers are NOT immunogenic; there is no immune response
. How does the tumour EVADE an immune response, assuming there is one?
L. . . . . Blank CU et al. Science 2016
. Inhibitory immune checkpoints are one important mechanism Chen DS et al. Nature. 2017
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Consideration about TMB by F Cecere

Considerations:
* TMB threshold of 175 muts by WES and 10 muts/mb is a consistent threshold

e Higher TMB levels associated with improved clinical outcomes for
pembrolizumab monotherapy in patients with PD-L1 positive tumors

* PD-L1 1-49% and TMB high may be benefit from pembrolizumab monotherapy
* Pembrolizumab and chemo active in both TMB high and low

Questions: Harmonization needed to define TMB

Antonio Passaro, MD PhD @APassaroMD European Institute of Oncology




Why we consider the failure of TMB in NSCLC?

* |sthe impact of TMB in PD-L1 high pos clinically relevant?
NO

 |sthere arole of TMB in combo-treatment? NO
Combo treatments: chemo + |0 / anti PD1 + anti CTLA4

* |s TMB able to indentify fast-progressor or poor prognosis
patient pupulation? NO!
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The spatial and temporal heterogenty is the key

Central tumor section
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Quality and not quantity

Antonio Passaro, MD PhD

TUMOR IMMUNOLOGY

Clonal neoantigens elicit T cell
immunoreactivity and sensitivity to
immune checkpoint blockade

Survival is related to clonal neoantigen burden
CD8+ TILs react to clonal neoantigens
Cytotoxic chemotherapy (& target therapies) induce

only subclonal neoantigens
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10-combo in SCLC

Skeptic or Believer

Two different oncological moods

1) We've been stopped for about 20 years ... 3
months are enough for now

2) Only 3 months in SCLC? Yes, but | don’t think
that these results are really pratice changing

European Institute of Oncology



Outcomes 10 in SCLC: IMpower133 vs CASPIAN

Overall Survival (Primary Endpoint)

Durvahamas + EF B

Eveeris, AN (%) 155060 (57 8] Thime 8T
Atezolizumab Placebo Durvalumab Placebo - fvx:::ssz«c. ""?f,;‘[fi_‘:?:_f'
(pts n 201) (pts n 202) (pts n 268) (pts n 269) " paaka neoys
Overall Survival :- =
HR 0.76 0.73 e oa—
median 12.3 10.3 13.0 10.3 - 28
12 mos 52% 39% 54% 40% O 3 % s w_w_ % n »
Tirm fom sndomeston (morths)
Progression-free survival [ 'm 2 a2 ? e
HR 0.77 0.78
median 5.2 4.3 5.1 5.4 Progression-free Survival
12 mos 12.6% 5.4% 17.5% 4.7% ’ R B BRI
Response a8 HRESNCH 0.78 (0 645.0.905}
E * PFS wan not formaly tested for stadsticsl signficance
S o84 . of pathents in tha controt anm received 6 cycles of EP
ORR 60.2% 64.4% 67.9% 57.6% T e :
DoR mos 4.2 3.9 5.1 5.1 §
AEs >
G3- G4 67.7% 63.3% 61.5% 62.4% i T T
e oM randomsion (months)
Discontinuation 12.1% 3.1% 9.4% 9.4% e B X p
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_:é 0.4 -
o
u (4]
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: 4T% T T Ay
0.0 T = ] |I I — — T 1
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Time from randomisation (months)
No. at risk
Durvalumab + EP 268 220 119 54 34 22 10 0 0
EP 269 194 109 30 9 7 0 0 0
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IMpower 133: biomarkers

C Overall Survival According to Baseline Characteristics Ongress
Subgroup No. of Patients (%) Median Overall Survival (mo) Hazard Ratio for Death (95% Cl) m
Atezolizumab Placebo . .
Sex ; Updated OS in PD-L1 expression subgroups
Male 261 (65) 123 109 ——] 0.74 (0.54-1.02)
A Female 142 (35) 125 9.5 '—0—: 0.65 (0.42-1.00) Subgroup Median CS (months) O3S Hazard Ratio*
ge ! Atezo + CP/ET Placebo + CPIET (95% Ci)
<65 yr 217 (54) 21 115 — 092 066139 || ;v e ety e s gt 5 ot aaitom
265 yr 186 (46) 125 96 — 0.53 (0.36-0.77) ' ~ s
ECOG score ! ITT-BEP (n = 137) 89 59 . 0.70 {045, 1.02)
0 140 (35) 166 12.4 —— 079 (049-1.27) Non BEP (n = 208 "o "2 1811061, 1 08)
1 263 (65) 114 93 ——| 0.68 (0.50-0.93)
Brain metastases H POLY axpresson 1% TC or IC
Yes 35(9) 8.5 97 ————— 107 (047-2.43) 1% POLY |0 = 65 W02 83 -%+%~ 0.5110.30.0:29)
No 368 (91) 126 104 —— 0.68 (0.52-0.89) £ 1% PO fn < 72 0 106 0871051, 149)
Liver metastases i
Yes 149 (37) 9.3 7.8 — 0.81 (0.55-1.20) PO-LT axpeessan TC or K
No 254 (63) 168 112 —— 0.64 (0.45-0.90) b gy by e PR B B Al bl
T : i %P n=29 218 92 * } 01025 )
<10 mutations/Mb 139 (34) 118 92 R — 0.70 (0.45-1.07) =
210 mutations/Mb 212 (53) 146 112 —— 0.68 (0.47-0.97) W
<16 mutations/Mb 271 (67) 12.5 9.9 == 0.71 (0.52-0.98) Faveurs kiwso + CPET Favours. Placsbo + CPIET
=16 mutations/Mb 30 (20) 17.8 11.9 0.63 (0.35-1.15) Eo o
Intention-to-treat 403 (100) 173 103 —— | 0.70 (0.54-0.91) Mt ot e s et megr g e htnd s 1T
population T T ) SC00 2 Jarmawy 20
ol 10 25 ooser Paac (X5 Accigrm prwveened by Tr M Rach o
T K e PD-L1 analysis was based on a limited data set
(34% of the ITT)

Exploratory biomarker analyses that included both PD-L1 IHC and bTMB are not usefull to stratify patients

Horn, NEJM 2018; Reck ESMO 2019
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3° Gen EGFR TKIs upfront or TKIs sequence?
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AURA?3J overall survival D

Median OS, months (95% ClI)

26.8 (235, 31.5)
= Platinum-pemetrexed 225(20.2, 28.8)
§ HR (95% Cl) 0.87 (0.67, 1.12); p=0.277
E 071
E 064
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05 4
£
g 0.4 +
0.3 4
0.2 1
0.1 4
00 L] | T L L L T T T L T T L) Ll L) | I L}
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54
Number of patients at risk Time from randomisation (months)
Osimertinib 2719 212 63 245 21 22 1M 149 136 120 110 101 87 80 61 39 22 B 0
Platinum-pemetrexed 140 127 119 112 103 88 81 67 50 48 44 35 34 31 28 16 8 2 0
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From a conceptualized sequential therapy to a dramatic reality

By T Mok

First genaranon TI

LMD Subsequent treatment issues

Secand ganoration TK|

Among RCT,
. 47-82% (first generation TKis) and 58-78% (second generation TKIs) received second line
. The majority of patients received CT (except H2H trials)

. At that time T790M was not routine and third generation EGFR TKIs were not available

In Real World Data, the proportion of patients receiving second line treatment can be lower

. German study 70 % received second line (moeper, 1 et of 170 2018 Abet 5494-5495)

, A A . US study 38% received second line (cheng et ot , /70 2018 Abstr $410-5411)
M‘E(’:F; Die during 1L ar mceive
n iati A -
patents rcelva “;'O;.:‘o’:(f‘:"‘;‘:;" . US Flatiron Electronic Health record database 44% received second line 1/ ver al mos one 2019)
. ey’ tost)? a .
. Theoretically, S0% of patients treated with first and second generation TKis will be T790M + and eligible to
- 60-76% A receive osimertinib
can roceive a "f, Can't receive an acourate
TTI0M teat s> rroom tost resul 49 . Real-World EGFR T790M Testing (plasma sample, cytology or tissue biopsy) in Japan: only 30% T790M+
+ False-nagaitve on piasma tost {Seto T et al. Oncol Mher 2018)
« Not odgbie for tissue bopsy
- 505 - InsuMiciant S8 from Diopsy of
of those with a valid test  an valid test resut
result are T790Me *7

A

TT9OM negative
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FLAURA: final overall survival data

Patients with locally advanced

or metastatic NSCLC (z:l't:;:’t::l‘:l RECIST Vi L asseanment evety
Key Inclusion criteria Stratification by (n=279) & weeks until objective

progressive disease
Fallowing the primary PFS analysis, progression

mutation status

218 yea sl
{exon 19

WHO performance status 0/1 — deletion/ events per RECIST 1.1 were no jonger collected
Exon 19 deletion/LBSSR (enrollment LASAR) and race cuntrally

v i S & 1 EG stin Asfan/nor Comparstor EGFR-TKI;
R O gt S ,\,,,'.,,‘; ' Geofitinib (250 mg po gd) or Crossover was allowed for patients

Erfotinib (150 mg po ad) in the comparator arm, who could
(=277) receive open-abel osimertinib upon
contral confirmation of progression
and T790M positivity

No prior systemic anticancer/

{

|

1

|
EGFR-TKI therapy L

Stable CNS metastases were allowed

Median OS, months (95% Cl)
38.6(34.5,41.8)

1.0 ““—&\ . - Comparator EGFR-TKI 31.8(26.6,36.0)

0.9 - ‘\\ ) HR (95.05%Cl) 0.799(0.641, 0.997); p=0.0462

0.8 8\\\ . 321 deaths in 556 patients #t data cut-off: 58% maturity FLAURA StUdy Outcomes
'i ‘
£ 07 4 - + Clinically meaningful ?
2 o6 g .
» « Median OS Improvement of aimost 7 months
% 0.5 — . L"'\,\“\ — . b s Of patients receiving stugy therapy B8t 36 manths
S 04 ! 44% ““‘k\;\“ " + Consistent across subgroups ?
= ! Maaia TEREATS, - Yes but magnitude of benefit vanes in subgroups
3 0.3 =
£ 02 » Change clinical practice ?

Not in US {already changed)
0.1 1 ! Should dissuade EGFR TKI sequencing
0.0 T T T T L T T L LJ L L L] L T 1

0 3 6 9 12 15 18 le 2'4 217 30 33 36 39 42 45 48 ™ 54
Time from randomisation (months)

279 276 270 254 245 236 217 24 193 180 166 153 138 123 86 S0 17 2 0

277 263 252 239 219 205 182 165 148 138 131 121 110 101 72 40 17 2 0

Ne. at risk
Osimertinib

Comparator EGFR-TKI
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Post-progression treatment

First Subsequent Therapy

100+ ] Treatment Status

90 M Received first subsequent anticancer therapy

80 No subsequent anticancer therapy (alive)

70 M No subsequent anticancer therapy (dead)
;\E 60 Still receiving trial drug
2 504 ;
8 First Subsequent Therapy
S i X . W Other

\\\ e < M Cytotoxic chemotherapy
20+ N \‘\ Osimertinib
104 22 \‘\\ 2 ﬂ- X a1 EGFR-TKI other than osimertinib
° Osimertinib Received FST Comparator Received FST
(N=279) (N=133) EGFR-TKI (N=180)
(N=277)

SS Ramalingam et al. N Engl ) Med 2019. DOI: 10.1056/NEJM0a1913662
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What do we do next to avoid or treat acquired resistance?

,,.'ai"‘
EGFR Ab + Tk co
%,

&ay,
R ng

inhibilors

Arbour and Riely, Cancer 2018

European Institute of Oncology

@APassaroMD

Antonio Passaro, MD PhD



What can we do after osimertinib?

1 CLINICAL TRIALS

Standard Chemo

Antonio Passaro, MD PhD @APassaroMD European Institute of Oncology



Improving the outcome over 3° Gen TKI

Looking for the ideal combination

Antonio Passaro, MD PhD @APassaroMD European Institute of Oncology



FLAURA-2 trial

Study design: randomised phase

Osimertinib plus platinum/pemetrexed in newly-diagnosed advanced EGFRm-positive NSCLC

0 Osimertinib Maintenance
= i3 + cisplatin / carboplatin (Osimertinib +
E?.gsaaﬁé‘gﬁfe" ] Epamaiaxhg pemetrexed)
advanced/metastatic § x4 cycles
non-squamous NSCLC ; %

(N=556) Osimertinib

Abbreviations: AE, adverse event; EGFR, epidermal growth factor receptor; EGFRm, epidermal growth factor receptor mutation; Ex19del, exon 19 deletion; NSCLC, non-small cell lung cancer; OS, overall survival; PFS,
progression-free survival; PFS2, time from randomisation to second progression or death on a subsequent treatment; QD, once daily; STx, subsequent treatment; vs, versus; WHO, World Health Organization

Antonio Passaro, MD PhD @APassaroMD

European Institute of Oncology



Understading how to target the clonal evolution

Tumor heterogeneity (Lasen) (Ex 18 cioty

Branches ADO1 A112 ADES

(LBSaR) {(Ex 20 Ins) (Lasan)

832 S15

Drug A + Drug B

Q
- = =3 \
<

TINNE

19, .52 52, 154

Antonio Passaro, MD PhD @APassaroMD European Institute of Oncology
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100 Patients with Lung Cancer: 100 different evolutionary Cancer Histories
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Implications for Therapy and Outcome

Swanton, ESMO19

Intertumour Heterogeneity Intratumour Heterogeneity Intercellular Heterogeneity

Intercellular genetic
and non-genetic heterogeneity

= ubclone 3
Subclone 2

Clonal heterogeneity

* Intervene earlier in the disease course when Diversity is low to achieve cures?
Burrell et al. Nature (2013)
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