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Farmaci biologici nel NSCLC

EGFR-TKIs nel NSCLC EGFR mutati
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EGFR e strategie di inibizione SSE-—"
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radiotherapy sensitivity

Baselga et al, Drugs 2000; Baselga et al, J Clin€ah2000; Hidalgo et al, J Clin Oncol 200




Fattori clinici predittivi T .
della risposta a EGFR -TKIs

niversitaria di Parma

Group Response p value Study

Female 19%

VS VS 0.001 IDEAL 2
Male 3%

Japanese 27.5%

VS VS IDEAL 1
Caucasian 10.4%

Adenocarcinoma 13%

VS VS IDEAL 2
Others 4%

Non-smokers 36%

VS Vs <0.001 MSKCC
Former/current 8%

Fukuoka et al, JCO 2003; Kris et al, JAMA 2003: NHr et al, JCO 2003
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Fattori biologici predittivi T
della risposta a Gefitinib

Characteristics (n=91) CR+PRn(¥%) SD+PD (%)

EGFR gene mutations, n=63
Mutated g9(82) 2(18)
Wild -type 5 (10 47 (90

K-ras gene mutations, n=63
Mutated 00 7 (100]
Wild -ty pe 14 (25 42 (75)

EGFR FISH, n=54
Positive B (50) 6 (50
Negative 6(14) 36 (86)

HER2 FISH, n=58
Positive 2(18) a(82)
MNegative 11(23) 36(77)

EGFR IHC, n=59
Positive 11 (24) 34 (76)
MNegative 1 (7] 13(93)

EGFR intron 1 polymorphism, n=76
(CA s genotype 14 (25) 42 (75)
(CA e EENOLYPE 2(10) 18 (90)

Tiseo et al, Lung Cancer 2010



Mutazioni di EGFR

Mutazioni attivanti con aumento dell attivit a
recettoriale indipendente dalligando

90% riguardano esoni 19 (delezione) e 21 (LB58R)
Incidenza globale:10% caucasicj 30-40% asiaticli

Popolazione:never-smoker o light-smoker
Piu frequenti nel sesso femminile

Istotipo principale: adenocarcinoma(in particolare
BAC non mucinoso)

Fattore altamente predittivo di risposta agli EGFR

TKIs (in studi retrospettivi e prospettici)
Tiseo et al, Drug De®evel Ther 2011
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Endpoints

Patients Primary
- Chemonaive - * Progression-free survival (non-
Gefitinib inferiority)
_ (250 mg / day)
- Adenocarcinoma Secondary
histology « Objective response rate

- Never or light ex-smokers* _ o  Overall survival
1:1 randomisation « Quality of life

>

- PS 0-2 (AUC 5 0r 6)/

- Measurable stage IlIB / IV paclitaxel

coomg/mo N Sy
° bl S

#
3 Weekly * EGFR mutation
 EGFR-gene-copy number
* EGFR protein expression

- Age 218 years

Mok et al, NEJM 2009
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Progressiorfree survival in EGFR EiFias

. _Azienda Ospedaliero - Universitaria di Parma

mutation positive and negative patients

XX ) ® o of

EGFR mutation positive EGFR mutation negative

Gefitinib (n=132) Gefitinib (n=91)
Carboplatin / paclitaxel (n=129) - Carboplatin / paclitaxel (n=85)

HR (95% CI) = 0.48 (0.36, 0.64)
p<0.0001

No. events gefitinib, 97 (73.5%)
No. events C/ P, 111 (86.0%)

HR (95% CI) = 2.85 (2.05, 3.98)
p<0.0001

No. events gefitinib , 88 (96.7%)
No. events C / P, 70 (82.4%)

Probability of progression-free survival
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Months Months
At risk :
Gefitinib 132 108 71 31 91 21
C/P 129 103 37 7 85 58

Treatment by subgroup interaction test, p<0.0001

ITT population

Cox analysis with covariates
Mok et al, NEJM 2009




EGFR-TKI vs. CTin | linea
IN EGFR mutati

N (EGFR Median PFS Median OS

Study mut+) (Months) (Months)

e Tasso di risposte doppio
e PFS doppio

e Effetto rapido, migliore controllo dei sintomi
e Effetto indipendente da eta, PS, comorbidita
e Minore tossicita

e Somministrazione orale

1. Mok TS etal. N Engl J Med 2009;361:947-957; 2. Fukuoka M etal. J Clin Oncol. 2011;29:2866-2874; 3. Han JY etal . J Clin Oncol. 2012;30:1122-1128; 4. Mitsudomi T etal. Lancet
Oncol 2010;11:121-128; 5. Yoshioka H et al. ASCO 2014 Ab stract 8117; 6. Maemondo M, etal. N Engl J Med 2010; 24:362:2380-2388; 7. Inoue A etal. Ann Oncol. 2013; 24:54-59.; 8.
Zhou C et al. Lancet Oncol. 2011;12:735-742.; 9. Zhou C et al. ASCO 2012 Abs tract 7520; 10. Rosell R et al. Lancet Oncol. 2012;13:239-246.; 11. Costa C etal. Clin Cancer Res.
2014;20:2001-2010; 12. Sequist LV etal. J Clin Oncol. 2013 31:3327-3334; 13. Yang JC-H, et al ASCO 2014 A bstract 8004; 14. Wu YL et al. ASCO 2013 Abstract 8 016.




Mutazioni di EGFR e TKIs:
stato dell arte 2015

Netto impatto in sopravvivenza 2-3 anni
8 studi random di | lineavsCT

- TKI > CT In RR (60-70%), PFS (213 mesi), QoL

3 TKlIs In | linea (Gefitinib, Erlotinib, Afatinib )
- non disponibili confronti diretti di faselll

Efficacia in qualungue linea di terapia

ossicita peculiari (diarrea e tossicita cutaneg

Instaurarsi di resistenza differenti meccanismie
diverse potenziali strategie
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Meccanismi di resistenza a EGIEﬁ-TKIs

Activation of other receptor tyrosine kinases?
(eg, ERBBEZ amplification)

FAS/NF«B activation?

Epithelial-mesenchymal transition?
(AXL, Slug activation?)

Loss or spliced variant of BIM?

Other? (eg, CRKL or ERK ~60% second-site EGFR

amplification) mutations (mosthy T790M)

~1% BRAF mutations + Exogenous factors
eg, HGF, IL-6

~5% small-cell cancer transformation
~5% PIK3CA mutations

5-10% MET amplification

Ohashi et al, J Clin Oncol 2013
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EGFR inibitori di terza generazione

Drug N  |T790M+ |T790M- |PFS
RR (%) |RR (%)

HM61713" 83 29% 4.3 mesi

CcOle8¢& 72 59% 13.1mesi T790M+
5.6 mesi T790M

AZD92913 127 61% 9.6 mesi T790M+
2.8 mesi T790M

Compounds selectively target EGFR T790M that are 30 to IKim et al, ASCO 2014
100-fold more potent againstEGFR T790M and up to 10Gfold 2Sequist et al, NEJM 2015
lesspotent againstWT EGFR 3Janne et al, NEJM 2015




Paziente con ADK EGFR L858R + con T790M, in rispost a
AZD9291 (dopo Gefitinib per 2 anni e CT per 6 cic)




Farmaci biologici nel NSCLC

EGFR-TKIs nel NSCLC EGFR mutati
ALK -TKls nel NSCLC ALK positivi
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FISH Assay for ALK Rearrangement Lo e

~— ALK 29.3

1| O I'I;I [ I

ALK break-apart FISH assay

G

\EML4 42.3

Telomere 2p23 region Centromere
t(2;5) ALK gene

/ breakpoint region

\

[Courtesy John lafrate, Massachusetts General Hospi
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|€&— ~250 kb —»] |«—-~300kb —¥]
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Assay is positive if rearrangements can be detected
FISH = fluorescence in situ hybridization

Break-apart FISH assay
for ALK-fusion genes 1!

—
Split signal

in 215% of cells
Shaw AT et al. J Clin Oncol 2009




ALK rearrangements:
clinico-pathologic characteristics

Global incidence:~ 5%; + EML4 -ALK translocation
Determination with FISH (and with |HC)

++ neversmoker or light-smoker; ++ young pts
Similar incidence in Caucasians and Asiatic pts

++ adenocarcinomawith acinar o solid patterns (in
particular signet ring-type cellg

In general mutually exclusive with EGFR and kras
mutations

Factor of EGFR-TKI resistance; data of higher response to
pemetrexed

Tiseo et al, Expert Rev Anticancdiher 2011
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PROFILE 1007: Study Design

L Endpoints
Key entry criteria

ALK+ by central FISH
testing

Stage 1IB/IV NSCLC

1 prior chemotherapy
(platinum-based)

ECOG PS 0-2 - OS

Measurable disease — Safety

Treated brain — Patient reported

metastases allowed outcomes (EORTC
QLQ-C30, LC13)

Primary

— PFS (RECIST 1.1,
independent
radiology review)

Secondary
— ORR, DCR, DR

MN—-—X<0022>X

CROSSOVER TO CRIZOTINIB
ON PROFILE 1005

8Stratification factors: ECOG PS (0/1 vs 2), brain metastases (present/absent), and prior

EGFR TKI (yes/no) Shaw et al. NEJM 2013




PFS of Crizotinib vs
Pemetrexed or Docetaxel

100 Crizotinib DOC
(n=172% (n=99") (n=72")

Events, n (%) 100 (58) 72 (73) 54 (75)
Median, mo 7.7 4.2 2.6

HR® (95% ClI) 0.59 (0.43t00.80) 0.30 (0.21 to 0.43)
P <0.001 <0.001
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0 10
Time (months)
172 38 11
99 12 3
72 13 3

No. at risk
Crizotinib
PEM
DOC

®Excludes 1 patient who did not receive study treatment; Pexcludes 3 patients
in chemotherapy arm who did not receive study treatment; °vs crizotinib Shaw et al. NEJM 2013




PROFILE 1007: ORR
by independent radiological review (ITT)

ORR ratio: 3.4 (95% CI, 2.54.7); p<0.0001
80
65.3 65.7

B Crizotinib B Crizotinib
(n=173%) 50 (n=172°%)
O
Chemotherapy Pemetrexed
(n=174") (n=949%)

Docetaxel
(N=72%)

6.9

|

Treatment Treatment

Shaw et al. NEJM 2013



PROFILE 1014: Crizotinib
Superior to Plat-PemCT in PFS—15tline
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Crizotinib Chemotherapy
(N=172) (N=172)

Events, n (%)
Median, months
HR (95% CI)

pb

100 (58) 137 (80)
10.9 7.0
0.45 (0.35—0.60)
<0.0001

No. at risk
Crizotinib
Chemotherapy

Data cutoff: November 30, 2013
aAssessed by IRR
b1-sided stratified log-rank test

15
Time (months)

38 19
12 2

Mok et al, ASCO 2014 and Solomon et al, NEJM 2015
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Rispostadopo 15 giorni con crizotinib
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Riarrangiamento di ALK e
terapia con Crizotinib

Crizotinib ha dimostrato di superarel’ efficaciadella CT
INn secondae prima linea

Efficacia in qualungue linea di terapia

Registrato al momentoin secondainea in Italia
Tossicita peculiari (per es disturbi visivi)
Spess@roseqguireoltre la progressionestrumentale
Frequente progressionecerebrale

Instaurarsi di resistenzadopo circa 9-10 mesi
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Crizotinib: most common
treatment -related AEs*

Table 1 | Commeon adverse events attributed to crizotinib

Common treatment-related Proportion of
adverse events® patients affected (%)

Vision disorder 62

Nausea 53
Diarrhoea 43
Vomiting 40

Table 2 | Other adverse events attributed to crizotinib

Constipation 27
Characterlstic treatment-related Anticipated frequency

Decreased appetite 19
adverse ayentss2=

Oesophageal disorders 11
Dedema 28 Renal cysts® Rare

Fatigue 20 Asymptomatic bradycardia Frequency unknown
Dizziness 1&

Meuropathy 13

Rapid onset low testosterone inmen  Common

Dvsgausia 12
Rash 10

Increased alanine aminotransferase 13
levels

*Treatment-related adverse events (all grades) occcuring in =10% of
patients. *5* % Ysually irvolving brief light trails, lashes or image
persistence occurring at the edges of the visual field; most commonly,
these occur in association with light adaptation.

*AE Occurring in 2 10% of patients Camidge & Doebele. Nat. Rev. Clin. Oncol 2012
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Resistenza a Crizotinib

Bias = ime & .
Mo identification AR mEEhiIEETQ LT ——

~22-33%

KIT amplification = L1196M

oAy - G1202R

_ _ » S1206Y
Change in driver mutations « G1769A ALK

=% . 1151Tins | tareet
alteration

N D‘th ers _2 E—49%

Increased EGFR signalling ALK
=ik % amplification
o ~6-16%

Camidge et al, Nature Reviews 2014
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ALK Inibitori di seconda generazione

Drug Company |RRIn
Crizotinib
Naive
LDK378! Novartis 66%
Ceritinib

CH5424802 Chugai/Ro 93.5%
Alectinib che (43/46%

AP26113 Ariad 100%
(7/7)

RR dopo
Crizo

RR
Brain
mis

IKim et al, ASCO 2014

2Seto et al, Lancet Oncol 201
SGadgeel et al, Lancet Oncol 2014
4Gettinger et al, ESMO 2014




Paziente con ADK ALK +, In risposta a AP26113
(dopo CT e Crizotinib): malattia metastatica da 3 anl




Novita terapeutiche nel NSCLC "
Risultati In OS

i

3rd generation JMDB - ECOG - PARAMOUNT - EGFR/ALK TKls in
CT Pemetrexed Bevacizumab Cont Pemetrexed mutated




EGFR/ALK e terapia con TKIs: considerazioni

EGFR e ALK TKIs sono esempi di terapia
“personalizzatd nel NSCLC, che ha dimostrato d
superare [ efficacia della CT In pz selezionati e con
iIndice terapeutico migliore

Bassa frequenza delle mutazioni nella popolazione

caucasica EGFR 10-15%, ALK 5% ) e tipizzazione
non sempre realizzabile

Efficacia comunque a termine(10-12 mesi)
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EGFR-TKIs nel NSCLC EGFR mutati
ALK -TKIs nel NSCLC ALK positivi
Altri target molecolari




Mutations
in KRAS,
EGFR, ALK

Unknown
oncogenic
drivers

1

9%-14% with new
targetable oncogenes

Oxnard and Janne, J Clin Oncol 2013
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New Targetable Oncogenes in Non—Small-Cell Lung Cancer

Table 1. New Targetable Oncogenes in Lung Adenocarcinoma

Oncogenic Target

Prevalence
(%)

Reported Clinical
Associations

Potential Kinase
Inhibitors

HERZ insertions

BRAF mutations

FPIK3CA mutations

RET rearrangements

2.87

2 04,9012

151257

ROST rearrangements 1.2 to 2.67918

MNever-smokers®
Asian race®
Female sex®

Ever-smokers'®
White race®

VGOO0E: never-
srokers'’

VBOO0E: fermale
sex'’

MNo association
Soen 1316

MNeversmokers'®
Asian race'”’

Afatinib (BIBVV-2992)
MNeratimb (HKI-272)
Dacomitinib
(PF00293804)
Vemurafenib
G5SK2118436

GDC-0941

XL147

BKM120
Vandetanib
Sorafenib

Sunitinib
Cabozantimb (XL184)

Never-smokers' Crizotinib

Asian race’d
Younger age'®




Crizotinib in NSCLC ROS1+ [ i —
(1-2%)

PFS 19.2 MESI

Probability of Progression-free Survival

| T
10 15

Months

No. at Risk
Crizotinib

Shaw et al, N Engl J Med 2014




Paziente di 46 anni con ADK polmonare stadio 1V in teza linea con Crizotinib per
ROS1+ da 2 anni (metastatica da 4 anni)

DoB: &pr 20 1967 | Sed!3 DoB: opr 20 1967
ExMavza 213 » | 2775 ExXxAng 07 2013
. I 78

s OFOY 33

sharnm A3 v 3 1]

DoB. Apr 20 1967 , Sed/3 B Anr 20 14967
ExMay2azini 2rdS Exwyng 0F 2013
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NSCLC con oncogengaddiction

Pazienti con diagnosi di tumore polmonare
non a piccole cellule in stadio IV

ROS1 positivo

#
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EGFR mutati
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ALK ot /@




Farmaci biologici nel NSCLC

EGFR-TKIs nel NSCLC EGFR mutati
ALK -TKIs nel NSCLC ALK positivi
Altri target molecolari

Immunoterapia
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Immune Checkpoints Pathways

Periphery Tumour microenvironment

Activation
(cytokines, lysis, proliferatiory
migration To tumour)

' Dendritic e~

c%\ cell
/\KJ Anti-PD-1 N
g )

CTLA-4 pathway PD-1 pathway

li Universitaria di Parma



Anti-PD1, Anti-PDL1
IN NSCLC: considerazioni

Agenti attivi in pazienti pretrattati
Risposte durevoli (anche 23 anni)
Attivi Indipendentemente dall istologia, sembra

maggiore in fumatori

Possibilita di combinazioni con TKI e con CT
Dati iniziali anche in | linea

Ruolo dell espressione PDL1?

Studi in corso In vari setting di malattia
(adiuvante e malattia localmente avanzata)




NIVOLUMAB vs DOCETAXEL in squamous 2" line: CheckMate 017

100
a0
a0
70
&0
a0

0S (%)

40
30
20
10

Overall Survival

1-yr OS5 rate = 42%

‘1\\

o~

Mivelumab Docetaxel
n= 135 n=137
mos mo, .2 &.0
(95% Cl) (73,133 (9.1,7.3)
Z avents 26 113

HR = 0.59 (95% Cl: 044, 0.79), P = 0.00025

Mivelumab

1-yr OS rate = 24%

Number of Patients at Risk

MNivelumakb
Docetaxeal

135
137

113
103

Symhbolz represent censored observations

SLIDES ARE THE PROPERTY

5] g 12 15 18
Time {months)

86 69 52 31 158

65 45 30 14 7

OF THE AUTHOR. PERMISSEON REGUIRED FOR REUSE.

Docetaxel
=

1 1

21 24

7 0

2, 0

FRESENTED AT

- Annual ‘15
ASCE® | “Mecting

Presented By David Spigel at 2015 ASCO Annual Meeting



NIVOLUMAB vs DOCETAXEL in non-squamous 2" line:

CheckMate 057
Overall Survival

100 — MNivolumab Docetaxel
90 — (n=292) (n=290)
o moOS, mo e 9.4
0 — HR = 0.73 (96% Cl: 0.59, 0.89); P=0.0015
- 80 -
E [ o e e 1-yr OS rate = 51%
m -_‘\I_L‘_I_l‘“
w0
20 —
10 4 =
Docetaxel
0 T T T T T T T T 1
1} 3 6 9 12 15 18 21 24 27
Number of Patients at Risk Time {months)
Nivolumab 292 232 194 169 146 123 62 32 9 0
Docetaxel 290 244 194 150 111 88 34 10 5 0
Symbolzrepresent censored observations. .
SLIDES ARE THE PROPERTY OF THE AUTHOR. PERMISSION REGUIRED FOR REUSE. PRESENTED AT ASC@ anﬁ:{:le_‘t!::!lg

Presented By Luis Paz-Ares at 2015 ASCO Annual Meeting



NIVO vs DOCETAXEL in non-squamous 2" line: CheckMate 057

Treatment-related Select AEs

Nivolumab (n = 287) Docetaxel (n = 268)

Any Grade Grade 3-4° Any Grade Grade 3—42

Endocrine, %
~ Hypothyroidism | 7 _ 0 | 0 | §
Gastrointestinal, %
Liarrhea a il 23 1
Hepatic, %
ALTincreased 2 ) i =1
AST increased 3 = il [
Pulmonary, % ' ' ' '
Frneumonitis 2 1 < =
Skin, % i ' ' i
Fash 9 = 3 [
Fruritus 3] ] i ]
Erythema i ] 4 0
Hypérsensitivitwlnfusiﬂn reaction, %
Infusion-related reaction 3 i 3 =1

+ Select AEs: AEs with potential immunologic etiology that require freguent monitoring/intensention

Includes events reported in 22.5% ofpatients.
aplo grade 5 events were reported &t DBEL,1 grade 5 event for nivolumab was reported post-DBAL.

SUIDES ARE THE PROPERTY OF THE AUTHOR. PERMISSION REGUIRED FOR RELISE. ERC=ERES N ASC@ aw"i%l:t!::!li
b =

Presented By Luis Paz-Ares at 2015 ASCO Annual Meeting



Farmaci biologici nel NSCLC

EGFR-TKIs neil NSCLC EGFR mutati
ALK -TKIs nel NSCLC ALK positivi
Altri target molecolari

Immunoterapia

Farmaci anti-angiogeneticl

- Bevacizumabcombinato alla chemioterapia (poco impiegato)

- Dati positivi di Nintedanib e Ramucirumab combinati alla CT
- Non esistono fattori predittivi




Farmaci Biologici nel NSCLC:
conclusioni

Aumentano le opzioni e le linee terapeutich@n

generale con migliore profilo di to
Piu articolata segmentazione del

lerabilita)

nazienti

ldentificazione di specifica popolazione con miglio
prognosi e prospettive terapeuticheEGFR mutati,

ALK positivi, ROS1 positivi, etc)

Ricadute nella fase diagnostica con problematiche

relative al campione tumorale (qu

antitL e qualita)

Importante novita dell'immunoterapia




Grazie per lattenzione

mtiseo@ao.pr.it




