Nowe trendy w chemioterapii
| leczeniu celowanym raka ptuca
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Kinaza anaplastycznego chtoniaka z komorek T (ALCL)

« Translokacja(2;5)

« Geny ALK i NPM

- . . S

1Shiota M & Mori S. Leuk Lymphoma. 1996;23:25-32. 2Pulford K, et al. J Cell Physiol. 2004;199:330-58.
3Palmer, et al. Biochem J. 2009;420:345—61. “Mano. Cancer Sci. 2008;99:2349-55.



Gen fuzyjny EML4-ALK w raku ptuca
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EML, echinoderm microtubule-associated protein-like 4;
HELP, hydrophobic echinoderm mizroxbule-associated protein-like protein Soda M, et al. Nature. 2007;448:561-67.
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Anaplastic lymphoma kinase (ALK)-induced malignancies: novel mechanisms of cell transformation and potential
therapeutic approaches.
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Abstract

Among the many oncogenic variants of the anaplastic lymphoma kinase (ALK), nucleophosmin 1 (NPM)/ALK fusion
protein expressed in the subset of T-cell ymphoma (ALK(+)TCL) is currently the best characterized. NPM/ALK activates
several signal transduction pathways, including PI3K/AKT, MEK/ERK, mTORC1, STAT3, and STAT5b. In turn, the pathways
modulate expression and function of many genes and proteins involved in the key cellular functions such as
proliferation, growth, survival, metabolism, and angiogenesis. Recent data indicate that NPM/ALK also promotes
immune evasion of the ALK(+)TCL by inducing through STAT3 activation the expression of immunosuppressive cytokines
interleukin-10 (IL-10) and transforming growth factor-beta (TGFss) and cell surface protein CD274 (PD-L1, B7-H1). In
addition, NPM/ALK protects its own expression by mediating via STAT3 and at least one member of the DNA
methyltransferase family DNMT1 epigenetic silencing of the SHP-1 and STAT5a genes. In ALK+TCL cells, SHP-1 and
STAT5a proteins act as potent tumor suppressors by promoting degradation of the NPM/ALK protein and inhibiting
expression of the NPM/ALK gene, respectively. These findings provide further rationale to therapeutically target ALK
and its effector proteins, foremost STAT3. They also suggest that immunotherapeutic approaches to ALK(+)TCL and,
possibly, other ALK-driven malignancies may require inhibition of ALK and STAT3 to achieve the optimal clinical efficacy.

Cancer Therapeutics Insights

ALK Inhibitor PF02341066 (Crizotinib) Increases Sensitivity

to Radiation in Non-Small Cell Lung Cancer Expressing
EML4-ALK
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EML4-ALK — potencjat onkogenny

* Inne geny partnerskie dla fuzji: NPM, EML4, TPM3, ATIC, TFG, CARS, CLTC?

1Soda M, et al. Nature. 2007;448:561-67.
2Zhang, et al. Mol Cancer. 2010;9:188.



Kryzotynib: selektywny inhibitor ALK i MET

IC50 (nM) [ Selectivity
Kinase mean* ratio

c-Met
ALK @ 2X
O 298 34X Cl CH
189 22X B0
o 294 34X o
322 37X F
Tie2 448 52X
Trk A 580 67X
Trk B 399 46X
Abl 1,159 166X
IRK 2,887 334X
Lck 2,741 283X
Sky >10,000  >1000X

VEGFR2  >10,000 >1000X
PDGFRB  >10,000 >1000X




Kryzotynib (A8081001):
szybkie odpowiedzi

Symptoms at study entry Improvement in symptoms

Cough Significant improvement at day 3, completely resolved by week 2
Daily low-grade fevers Resolved by day 3
Anorexia Gained 1.5 kg of weight by week 2

Right neck pain due to tumour invasion Resolved by day 3



Survival distribution function
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A8081001: PFS (N=119)

Median PFS=10.0 months (95% CI: 8.2, 14.7)
50 events (42%; 40 PD events)
69 patients (58%) censored, 59/69 (86%) in follow-up
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Camidge DR, et al. Presented at ASCO 2011; Abstract 2501.



|
S o)) 0o o
o (@) o o

N
o

Percent progression free

Gruczolakorak ptuca z rearanzacjg ALK:
gorsze rokowanie na terapii anty-EGFR

TTP on platinum-based chemotherapy
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TTP on EGFR-TKI monotherapy
ALK may predict sensitivity to EML4-ALK
inhibition but resistance to EGFR TKIs
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Patients with ALK-positive disease (n=15): 5 months
Patients with EGFR-positive disease (n=25): 16 months

Patients with EGFR WT/WT disease (n=49): 6 months

1Shaw AT, et al. J Clin Oncol. 2009;27:4247-53.



Today (2013)  Targets today Targets in the future
EGFR ALK ROS1 ‘ * t w
KRAS BRAF HER2  RET DDR2  MET FGR1 PI3K
and others and others
2008 Adenocarcinoma Large-cell carcinoma Squamous cell carcinoma
2000 Non-small-cell lung cancer ' i , ' ' ' Small-cell lung cancer |
TTXTHAL e
1990 Lung cancer

f

by
)

y

i

f .

Adenocarcinoma

Adenocarcinoma and treatable oncogenic alterations with approved
drugs (EGFR mutation and ALK translocation)

* Large-cell carcinoma

' Small-cell lung cancer

' Squamous cell carcinoma without oncogenic alteration

T Squamous cell carcinoma with oncogenic alteration



Pojedyncze mutacje indukujgce
w przerzutowym raku gruczotowym ptuca

N =733
bez mutacji
36%
MEK1 | EGER
<1% (mut. wrazliwosci)
17%
NRAS
<1% J
|
MET
<1% PIK3CA
<1%
B;QF HER2 2 1ub |
(ErbB2) wiecej mutacji EGFR (inne)
3% 3%, 4%

Kris MG et al. JAMA 2014;311(19):1998-2006.
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Koszt testowania dla rearanzacji ALK:
zZaporowo wysoki

Table 3. Summary of ALK-targeted agents.

TKlagent Comparison Costreporting  Cost (native currency) Estimated cost (US$) Study(year) Notes Ref.
regimen
Crizotinib Mot specified Screening cost US546,144 (FISH) 546,144 (FISH) Atherly etal. Based on [46]
(cost of per QALY gained (2012) molecular testing
treatment methodologies
not for ALK analysis,
included) excluding the cost
of treatment
Uss24,720 (IHC) 524,720 (IHC)
Crizotinib Cisplatin/ ICER {per QALY  CADS255,970 5232700 Djalalov Compared to 23]
gemcitabine gained) etal. (2014}  standard care
with no testing
and no crizotinib
treatment
Currency conversion is estimated based on the historical exchange rate provided based on the period average from the month of publication of the article. Estimates are
rounded to the nearest US$100.
ICER: Incremenital cost-effectivenass ratio; IHC: Immunohistochemistry: QALY- Quality-adjusted life year.
Diata taken from [&0).




Table 1. Summary of EGF receptor-targeted agents in EGFR mutation-positive patients.

Country TKlagent Comparison regimen Costreporting  Cost(native Estimated Study MNotes Ref.
currency) cost (year)
First-line treatment in EGFR mutation-positive patients
UK GEF Carboplatin/paclitaxel ICER (per QALY  GB£35,700 USs56,600 Brown [24]
gained) etal.
(2010)
UK GEF Cisplatin/paclitaxel ICER (per QALY  GBE£57.440 USs87,200  Brown Based on British
gained) etal Mational Formulary
(2013) prices
GEF Carboplatin/paclitaxel GBE£85,6848 US5130,300 Based on mean NHS [26]
negotiated prices
China ERL Carboplatin/gemcitabine ICER (per QALY  US5585,927 US5585927  Wang [28]
gained) etal.
(2013)
UsSA ERL Carboplatin/paclitaxel ICER (per QALY  US5122,234 US5122,234 Handorf Based on rebiopsy [15]
gained) etal strategy for obtaining
(2012) tissue for molecular
diagnostics
Carboplatin/pemetrexed Uss103,132 USs103,132
Carboplatin/pemetrexed/ Us544.036  US544,036

bevacizumab
Second-line treatment in EGFR mutation-positive patients

Canada GEF DOC ICER (per QALY  CADS43,825 USS44600 Horgan [25]
gained) for GEF for GEF etal.
(2011)

CADs30,764  USs$31,300
for DOC for DOC

Canada ERL Best supportive care ICER (per life CADS138,168 US5134,800 Bradbury [33]
year gained) etal.
(2010}

Currency conversion is estimated basad on the historical exchange rate provided basad on the period average from the month of publication of the artide. Estimates in US4 are
rounded to the nearest 100.

CAD: Canadian dollars; DOC: Docetaxel; EGFR: EGF receptor; ERL: Erlotinib; GEF: Gefitinib; ICER: Incremental cost-effectiveness ratio; MHS: Mational Health Service; QALY: Quality-
adjusted life year: TKI: Tyrosine kinase inhibitor.

Diata taken from [&0].




Ceritinib (LDK378) Induces Responses in the

Majority of Crizotinib-Resistant Patients

* Atotal of 114 patients with NSCLC received at least 400 mg of
ceritinib daily

e OQverall response rate (ORR) was 58%
* Confirmed complete response: 1(1%)
* Confirmed partial response: 65 (57%)

* The majority of patients with NSCLC who received ceritinib
had previously received crizotinib: 83/122 (68%)

 Among patients who previously received crizotinib,
ORR =56%

* Among patients who had not received crizotinib previously
and who received ceritinib at 2400 mg daily, ORR = 21/34
(62%)

Shaw AT et al. N Engl J Med 2014;370(13):1189-97.



Ligandy EGF Hereguliny
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Mutacje EGFR

10 % - 15% wszystkich chorych na raka ptuca, w Polsce
10-20% chorych z rakiem gruczotowym, 85% chorych
wrazliwych na inhibitory EGFR

Czestsze u niepalacych, kobiet i Azjatow (>50% raka
gruczofowego)

Nie wszyskie sa mutacjami wrazliwymi na leczenie.
Gtéwna mutacja opornosci to T790M

85% mutacji to delecje eksonu 19 lub mutacja eksonu 21
L858



EGFR: delecja w eksonie 19
erlotynib

DOB: Aug 22
Nov 22 |

),




EGFR: ekson 21 858
erlotynib

Newly diagnosed 3 months of erlotinib
3-16-07 6-18-07



IPASS: gefitynib vs karboplatyna-paklitaksel
w nieselekcjonowanej populacji chorych

e gEfitynib EGFR M+ (n=132)

------ gefitynib EGFR M- (n=91)
'.-._ karboplatyna/paklitaksel EGFR M+ (n=129)
. karboplatyna/paklitaksel EGFR M- (n=85)
®
".'._ gefitynib EGFR M+
E Mediana PFS
. (95% Cl) 9,5 miesigca

Prawdopodobienstwo przezycia
wolnego od progres;ji

Czas od randomizacji (miesigce)

EGFR — receptor naskdrkowego czynnika wzrostu
EGFR M+ - mutacja w genie kodujgcym receptor naskdrkowego czynnika wzrostu

EGFR M- - typ dziki genu kodujgcego receptor naskérkowego czynnika wzrostu

Mok TS i wsp. N Engl J Med 2009;361:947-957



IPASS: gefitynib vs karboplatyna-paklitaksel
w nieselekcjonowanej populacji chorych

EGFR M+

gefitynib (n=132)
karboplatyna/paklitaksel (n=129)

HR (95% Cl) = 0.48 (0.36, 0.64)
p<0.001
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EGFR M-

gefitynib (n=91)

karboplatyna/paklitaksel (n=85)
HR (95% Cl) = 2.85 (2.05, 3.98)
p<0.001
0 4 8 12 16 20 24
miesigce
91 21 4 2 1 0 0
85 58 14 1 0 0 0



NEJ0O02: gefitynib vs karboplatyna-paklitaksel

Znaczace wydtuzenie mediany przezycia wolnego od progresji

100

80

60

40

Przezycie wolne od progres;ji (%)

20

karboplatyna/

gefitynib paklitaksel
n 114 114
Mediana PFS 10,8 miesigca 5,4 miesigca
(95% Cl)
5,4 10,8 0,30 [0,22-0,41]; p < 0,001
miesigca miesigca
5 10 15
miesigce

Maemondo M i wsp. N Engl J Med 2010;362:2380-2388



WITOG3405: gefitynib vs cisplatyna/docetaksel

100
gefitynib cisplatyna/
S docetaksel
T 80 " 86 86
Qo
o
o Mediana PFS 9,2 miesigca (8,0- 6,3 miesigca (5,8-
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o 60
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miesigce od randomizacji

PFS (Progression-free survival) — czas przezycia wolny od progresji choroby

Cl (confidence interval) — przedziat ufnosci
Mitsudomi T. i wsp Lancet Oncol 2010;11:121-128 HR (hazard ratio) — wspétczynnik ryzyka



Badania w 1 linii leczenia chorych
z mutacjg vs chemioterapia

mies.

|IPASS1? Gefitinib vs
Carbo/pac

NEJO023 Gefitinib vs
Carbo/pac

OPTIMAL%> Erlotinib vs 83 vs
Carbo/gem 36

EURTAC® Erlotinib vs Platinum- 58 vs
based chemo 15

1Mok TS et al. N Engl J Med 2009;361(10):947-57. 2 Fukuoka M et al. J Clin Oncol
2011;29(21):2866—74. 3 Maemondo M et al. N Engl J Med 2010;362(25):2380-8.
4Zhou C et al. Lancet Oncol 2011;12(8):735-42. > Zhou C et al. Proc ASCO
2012;Abstract LBA7520. 6 Rosell R et al. Lancet Oncol 2012;13(3):239-46.




Porownanie skutecznosci terapii celowanej
do postepowania standardowego (analiza populacyjna)

1.0
0.8
Q&4 therapy
Targated therapy
0.4 -
Mo driver
0.2
Log-rank P < .00
D I | | I !
] 1 2 3 4 5

Years



Badania w 1 linii leczenia chorych
z mutacjg vs chemioterapia

Badanie Schemat

|IPASS1? Gefitinib vs
Carbo/pac

NEJO023 Gefitinib vs
Carbo/pac

OPTIMAL%> Erlotinib vs
Carbo/gem

EURTAC® Erlotinib vs Platinum-
based chemo

1Mok TS et al. N Engl J Med 2009;361(10):947-57. 2 Fukuoka M et al. J Clin Oncol
2011;29(21):2866—74. 3 Maemondo M et al. N Engl J Med 2010;362(25):2380-8.
4Zhou C et al. Lancet Oncol 2011;12(8):735-42. > Zhou C et al. Proc ASCO
2012;Abstract LBA7520. 6 Rosell R et al. Lancet Oncol 2012;13(3):239-46.
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1

EGFR T790M: mutacja nabytej opornosci

[ Patient [ Sex | Smoking | Drug | Duration | Prior | Prior [ Sites Examined Primary Secondary EGFR
chemo RT for Acquired Mutation Mutation copy
Resistance number
1a.b F Mever E 19 i M Lung, spine del L7 47-E749; A/50F T/50M 5.7
2 Pt Mever e 13 i i Lung del L7 47-5752 T790mM nd
3 Pt Oligo e 11 i i del E746-A7 50 T790mM 51 =863
4 F Mever 5 15 i M Lung, pencardial del L7 47-P7535inss T/S0M 9B =11
fluid
5 F Mever E 10 M M Pleural fluid del EF4B-T/51insA T790mM nd
] F Oligo G—=E® n'a i M Lung del E74B-A7 50 T7S0 R nd
/2 F Mever 5 10 i M Pleural fluid LE5ER T790mM nd
d F Mever 5 15 M M Lung LE5ER T790mM nd
4 F Mever 5 13 M M Lung LE5ER T790 M= nd
10 F Mever 5 13 i N Brain LE5ER —Erretr— B.0
113k F Mever E 16 I+ [ Lung del L7 47 -P753ins0 INoned 7.1
122 F Farmer (5 11 i I Lung del L7 47-E749; A750F Mone nd
132 Ml Mewver (5 11 i [ Pleural fluid, del E74B-A750 Mone 29 =81
8sEiies
14 F Oligo e 19 i M Ascites del E746-A7 50 Mane nd
15 F Mever 5 &) M M Fleura del BV 4b-A7F 50 Mone 5.4
16 F Mever E 10 i M Lung del BV 4b-A7F 50 Mone 5.7
17 fut Mever E 2] M M Fleural fluid del BV 4b-A7F 50 Mone 7.2
18 F Oliga 5 7 i M Cervix del® Mone nd
19 fut Former 5 12 i i Inguinal lymph del® Mone nd
nade
20 F Oliga 5 28 M M Lung del® Mone nd
21 Il Mever 5—=E E i i Fleural fluid LasaR Mone nd

Pao W, et al. PLoS Med. 2005;2:e73; Balak MN, et al. Clin Cancer Res. 2006:;12:6494-6501.




T790M blokuje wigzanie erlotynibu

Michalczyk et al. Bioorganic & Medicinal Chemistry 16 (7): 3482; April 2008



Erfonls n aclive EGFR-TED mogel
Erotink n pactive EGIR-THD mocw



RODZAJE WIAZAN CHEMICZNYCH

Jjest to wiqzanie utworzone przez wspolng
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Afatinib: an irreversible ErbB Family Blocker

EGF ligands — Her

€quling

.....................
.......................

i ition
EGFR mhib\--

==y

ErbB Famil Bloc!@qe
A‘ e —

S EGFR (ErbB1) S ErbB3
W HER2 (ErbB2) W ErbB4

« Afatinibis an orally available, irreversible ErbB Family Blocker, with high
efficacy potential

— Inhibition of ErbB Family receptor heterodimerization
— [n vitro activity against EGFR-resistant T790M mutation

LiD, etal. Oncogene 2008,27:4702-11.

Yang et al. ASCO 2012 Abstract LBA7500



Badanie fazy IlIl LUX-Lung 3

[1IB/IV, adenoca

Mutacja EGFR +

Afatinib Cisplatyna + Pemetrexed

1269 screened, 452 EGFR mutation (+) => 345 randomized

Yang et al. ASCO 2012 Abstract LBA7500



LUX-Lung 3

Afatinib Cis/pem
(n =230) (n = 115)




ORR

All patients Common mutations (Del19/L858R)
100 - m Afatinib = Cis/pem 100 m Afatinib ®Cis/pem
90 1 <0001 p<0.001 90 1 1200001 p<0.0001
80 - 80 - 75
20 - 69.1 20 -
60.8
60 - 56.1 60 -
% 50 - % o0 -
40 - 40 -
30 - I -
20 - 20 -
18- 10 -
D 7 | = 0 n = ball =
Independent Investigator Independent Investigator

Median duration of response: 11.1 vs. 5.5 months (all patients; independent review)

Yang et al. ASCO 2012 Abstract LBA7500



PFS

1.0 Afatinib  Cis/pem
n=230 n=115
g 08 PFSevent,n (%) 152(66) 69(60)
e O -
8 Median PFS (months)  11.1 6.9
o}
a azardratio  0.58(0.43-0.78)
E 0.6 - (95% confidence interval) p=0.0004
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Yang et al. ASCO 2012 Abstract LBA7500



PFS Independent Review Subgroup Analysis

Number of Hazard ratio

Fagtars patients (95% confidence interval)
Total 345 .—’—. 0.58({043-0.78)
Gender

Male 121 ; 2 2 g 0.61(0.37-1.01)

Female 224 . 054(0.38-0.78)
Age at baseline (<65 v =65 years)

<65 years 211 . 0.53(0.36-0.76)

=65 years 134 | 3 : 0.64(0.39-1.03)
Race stratification factor

Non-Asian 96 [ * : 0.68(0.39-1.19)

Asian 249 . = 0.54(0.38-0.76)
EGFR mutation category

Del19/L858R {(common) 308 - ¢ 047 (0.34-0.65)

Del18 170 : L 2 | 0.28(0.18-044)

L858R 138 | XS 4 0.73(046-1.17)
Baseline ECOG score

0 133 = 2 2 : 050(0.31-0.82)

1 211 e 0.63(043-091)
Smoking history

Never smoked 236 e 047 (0.33-067)

<15 pack years + stop =1 year 30 b - . 050({0.19-1.34)

Other currentfex-smoker 79 : * : 1.04 (0.54-1.98)

<*+—Favors afatinib . Favors CiS/perm e
1116 1/4 1 4 16

Yang et al. ASCO 2012 Abstract LBA7500



EURTAC Erlotinib 58 9.7 19.3 NSCLC with EGFR exon 19 deletion or L858R mutation
Cisplatin/carboplatin+  [15. p<0.001 [5.2;p<0.001 [19.5 in exon 21. First-line treatment
docetaxel/gemcitabine

OPTIMAL Erlotinib 33 13.1 22.6 Chemotherapy-naive Asian patients with advanced
Carboplatin + gemcitabine36: p < 0.001 |4.6; p < 0.001 [28.8 NSCLC and EGFR exon 19 deletion or L858R mutation in

’ ’ exon 21. First-line treatment

NEJ-02 Gefitinib 74 10.8 27.7 Advanced NSCLC with EGFR mutation. First-line
Carboplatin + paclitaxel 31; p<0.001 [5.4;p<0.001 |26.6 treatment

WJTOG 3405 [Gefitinib 62 9.2 35.5 Advanced NSCLC with EGFR exon 19 deletion or L858R
Cisplatin + docetaxel 32:p<0.001 [6.3; p<0.001 38.8 mutation in exon 21. First-line treatment

IPASS' Gefitinib 71.2 9.5 22 Chemotherapy-naive Asian patients (nonsmokers or
Carboplatin + paclitaxel  [47.3; p < 0.001 |6.3; p < 0.001 [22 light smokers) with advanced NSCLC. Study enrolled

- ' B ) patients independent of EGFR mutation status
Gefitinib 55 9.2 17.5 Advanced NSCLC with EGFR mutation. First-line
treatment
Erlotinib 70.6 14 27 Advanced NSCLC with EGFR exon 19 deletion or L858R
mutation in exon 21.
Gefitinib 76.4 9.7 4.3 Advanced NSCLC Asian patients with EGFR mutation
treated with gefitinib.

LUX-Lung 3  |Afatinib 56 11.1 16.6 Advanced NSCLC harboring EGFR-activating mutation

Cisplatin + pemetrexed |3 p=0001 [6.9;p=0.001 [14.8 (exon 19 deletion, L858R, or other). First-line treatment]
) - . . ) - . .

LUX-Lung 6 |Afatinib 67 11 22.1 Advanced NSCLC harboring EGFR-activating mutation

Cisplatin + gemcitabine 3. p < 0.001 [5.6; p < 0.001 [22.2 (exon 19 deletion, L858R mutation). First-line
’ ’ treatment

ENSURE Erlotinib 63 11 NR Advanced NSCLC harboring EGFR-activating mutations

Cisplatin + gemcitabine  [34: p = 0.0001 [5.655.5% p< |NR (exon 19 deletion, L858R mutation). First-line
’ ’ treatment
0.0001




Table 1 Studies of EGFR TKIs versus chemotherapy as first-line therapy in INSCLC with typical EGFR mutations

Study EGFR TKI n Median PFS in TKI arm {months) P value HR
OPTIMAL (11) Erlotinib 154 131 <0.0001 0.16
First Signal (8) Gefitinib 42 84 0.084 0.61
IPASS (4) Gefitinib 261 95 <0.0001 0.48
WJTOG 3405 (9) Gefitinib 177 9.2 <0.001 0.48
NEJSG 002 (10) Gefitinib 200 10.8 <0.001 0.36
EURTAC (5) Erlotinib 174 94 <0.0001 0.42
LUX-3 (12) Afatinib 308 13.6 <0.0001 0.47

Table 2 Main criticisms reported with first-generation EGFR-TEIs
() No response in near 30% of NSCLC with classical
exon 19-21 mutation

() No clear benefit in presence of uncommon mutations

() Toxicity
(IV}  No patient is cured: median duration of response 9-12
months

(V) Lack of efficacy in presence of “acquired” T790M
mutation

Table 3 Comparison of best reported phase II results for EGFR TKIs in patients with EGFR-Mutant lung cancers (Exon 19 and Exon 21)

Pts Enrolled, N RR, % mPFS, mos mOS, mos
Dacomitinib (57) 46 74 17 NR
Afatinib (53) 129° 66 15 32-39
Erlotinib (61) 33 70 14 31
Gefitinib (62) 27 59 9.2 17.5

‘51 treated first-line



Afatinib
Afatinib (BIBW2992) — nieodwracalny inhibitor EGFR, HER2, HER4, w tym EGFR T790M

Dacomitinib
Dacomitinib (PF0299804) - nieodwracalny inhibitor EGFR, HER2 and HER4

Neratinib
Neratinib (HKI-272) - nieodwracalny inhibitor EGFR, HER2 and HER4



Progresja nowotworu po odstawieniu TKI (flare)

Resurhed TKI®

Szybka progresja choroby po odstawieniu: 23% (n=14)

Riely et al. Clinical Cancer Research 2007, Chaft et al. CCR 17 (19): 6298-6303, 2011



W trakcie terapii TKI rozwija sie
oligometastatyczna choroba oporna na TKI

» Kontynuowac TKI?
- Radioterapia / Resekcja ognisk opornych ?
* Whnikliwe monitorowanie ?

« Czy da sie w ten sposob
wydtuzy¢ PFS (6.2-10 miesigca ?) | OS (41 miesiecy?)

Weickhardt et al. JTO 7: 1807-1814, 2012; Yu et al. ASCO 2012 abstract 7527, JCO 30, 2012



EGFR mutation and ALK mutation patients with oligo-progressive
disease + local therapy have PFS benefit

A PFsofall patients treated with LAT and continuation of TKI therapy
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Tsao Conclusions on Clinical Management
for EGFR mutation patients
with Acquired Resistance

- Continue EGFR TKI +
Oligo-PD | mmmm) localized therapy

Chemo

Chemo then EGFR TKI
Global PD | mss®) |1 omo + EGFR TKI

Chemo intercalated with EGFR TKI




Proposed treatment schema

EGFR mutant NSCLC patients on first-line of EGFR TKils

&

Widespread progression

|

/

Rebiopsy

l

.

o

Oligoprogression

No leptomeningeal disease

No more than 4 sites of CNS progression
ECOGPS <2

Good tolerance of EGFR TKils

MET Other targetable
SOLG TEORM 4 Amplification mutations
; Inhibitor of the
Novel EGFR TKils Combined 4 3
Chemotherapy |~ combination | EGFRand MET | Mutation-single
for SCLC $eianies inhibition or combination
P therapy

Systemic therapy-continue
EGFR TKils

Local disease control-Radiation
or surgery to the sites of
progression




Kombinacja afatynibu z cetuksymabem: EGFR T790M
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Regales et al. JCI 2009


http://informahealthcare.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=+authorsfield:(Newton,+Robert+C)
http://informahealthcare.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=+authorsfield:(Newton,+Robert+C)
http://informahealthcare.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=+authorsfield:(Scherle,+Peggy+A)
http://informahealthcare.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=+authorsfield:(Scherle,+Peggy+A)

Kombinacja afatynibu z cetuksymabem

BT790M+ T790M- EGFR wt M Uninformative for T790M

from baseline (%)
do
=

Maximum percentage decrease

1 1 | | | | 1 | | | | | 1 | | | 1 1 | | 1 1 | | | 1 | |
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
Patient index sorted by maximum % decrease

Lynch, T. IASLC Targeted Therapies Meeting Feb 2013; Janjigian, et al. ESMO 2012



VEGE

Bgvagizumab | v

Ziv-aflibercept

Ramucirumab4|
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ECOG-E4599: bewacyzumab
raku ptuca innym niz ptaskonabtonkowy

paklitaksel/karboplaty
na paklitaksel/karboplatyna
+bewacyzumab
(n =443) (n =444)




Taxotere (Docetaxel) +/- Cyramza (Ramucirimab):
Progression-Free Survival

Median(95% CI) Censoring Rate
RAM+DOC 4.5(4.2-54) 11.1%
PL+DOC 3.0(2.8-3.9) 6.7%
RAM+DOC vs PL+DOC:

Stratified HR (95% CI) = 0.762 (0.677-0.859)
Stratified log-rank P < .0001
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—— RAM+DOC
—— PL+DOC
| Censored

| 1 1 1 I

3 6 12 15 18

Survival Time (months)
Number at risk
RAM+DOC 628 383 204 120 59 38 11
PL+DOC 625 301 172 95 37 17 9




Taxotere (Docetaxel) +/- Cyramza (Ramucirimab):
Overall Survival

Median (95% Cl) Censoring Rate

RAM+DOC 10.5(9.5-11.2) 31.8%
PL+DOC 9.1 (8.4-10.0) 27.0%

RAM+DOC vs PL+DOC:
Stratified HR (95% CI) = 0.857 (0.751-0.979)

Stratified log-rank P = .0235

[=2]
(=]
1

—
s
—
m
2
=
-
wn
™
[
4]
>
(o)

— RAM+DOC
— PL+DOC
| Censored

12 15 18
Survival Time (months)
Number at risk

RAM+DOC 628 527 415 231 156 103 70 45
PL+DOC 625 501 386 197 129 86 56 36

Lek ma w Europie rejestracje w raku zotadka



Podsumowanie cz. 1.

* Erlotynib, gefitynib, afatynib — podstawa terapii 1 rzutu
u chorych na raka ptuca w IV st. zaawansowania
z obecnoscig mutacji wrazliwosci w genie EGFR

e Kazdy chory w IV st. zaawansowania
Z rozpoznaniem raka gruczotowego lub mieszanego
winien by¢ badany w kierunku mutacji wrazliwosci
EGFR

* Opcje terapii antyangiogennej: bewacyzumab (Avastin,
1 rzut) i ramucirimab (Cyramza, 2 rzut) w skojarzeniu z
chemioterapig nie sg zarejestrowane w Europie



Chorzy bez mutac;ji ?

60-90% raka gruczotowego
100% raka ptaskonabtonkowego



Docetaxel Gefitinib
2002 2003

First-line
Erlotinib

Second-line Docetaxel
1999 Pemetrexed
Third-line 20)0)!

Paclitaxel

Not approved == '
PP Gemcitabine Bevzcacz)lémab

1998

\inorelbine
1994 .
Carboplatin® Median

Cisplatin® 1989 overall
survival,

1978
o g months
1970 1980 1990 20]0]0)

Best supportlve care / Single-agent platinum / /
| |

*Label does not include NSCLC-specific indication  Standard Therapies




cis-Platinum (DDP) and VP 16-213 (etoposide) combination chemotherapy for advanced non-
small cell lung cancer. A phase Il clinical trial.

Mitrou PS, Graubner M, Berdel WE, Mende S, Gropp C, Diehl V, Klippstein TH.
Eur J Cancer Clin Oncol. 1984 Mar;20(3):347-51.

Forty-six patients with non-small cell lung cancer were treated with a combination of cis-
platinum, 90 mg/m2 i.v. on day 1 and VP 16-213, 100 mg/m?2 i.v. on days 1, 3 and 5. The overall
remission rate was 22%, with a median duration of 7 months. Squamous cell and large cell
undifferentiated carcinomas responded in 27 and 22% of patients, and seven patients with
adenocarcinoma did not respond to chemotherapy. Survival was 7 months for all patients, 11.5
months for responders (7-27+), 8.5 months for patients with stable disease (3-27+) and 5 months
for progressive tumours (1-9). Prognosis was adversely influenced by a performance status of
less than 80%, a weight loss of more than 10 kg during the last 3 months before start of
treatment and a radiologically demonstrable 'major' atelectasis (collapse of at least one superior
or inferior lobe of the lung). Only one out of 31 patients with one or more poor prognostic
factors came into remission. In contrast, nine out of 15 patients without poor prognostic factors
showed objective tumour regression (60% remission rate). Stage and age did not affect the
results. Haemotologic and renal toxicity were mild, but poor subjective tolerance (nausea,
vomiting, loss of appetite) was prominent


http://www.ncbi.nlm.nih.gov/pubmed/?term=Mitrou PS[Author]&cauthor=true&cauthor_uid=6538496
http://www.ncbi.nlm.nih.gov/pubmed/?term=Graubner M[Author]&cauthor=true&cauthor_uid=6538496
http://www.ncbi.nlm.nih.gov/pubmed/?term=Berdel WE[Author]&cauthor=true&cauthor_uid=6538496
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mende S[Author]&cauthor=true&cauthor_uid=6538496
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gropp C[Author]&cauthor=true&cauthor_uid=6538496
http://www.ncbi.nlm.nih.gov/pubmed/?term=Diehl V[Author]&cauthor=true&cauthor_uid=6538496
http://www.ncbi.nlm.nih.gov/pubmed/?term=Klippstein TH[Author]&cauthor=true&cauthor_uid=6538496
http://www.ncbi.nlm.nih.gov/pubmed/6538496

,Zastosowanie paliatywnej CTH u chorych na NDRP w |V stopniu
zaawansowania klinicznego jest mozliwe przy spetnieniu
nastepujgcych warunkow:

— bardzo dobry lub dobry stan sprawnosci (0 lub 1 w skali Zubroda-
WHO lub przynajmniej 70 w skali Karnofsky’ego);

— prawidtowa masa ciata lub jej ubytek nie wiekszy niz 10% w ciggu 3
miesiecy przed rozpoczeciem leczenia;

— brak powaznych choréb wspétwystepujgcych i/lub nastepstw
przebytego wczesniej leczenia;

— wydolnosc uktadu krwiotworczego, watroby, nerek oraz uktadu
sercowo-naczyniowego i oddechowego;

— mozliwosc obiektywnej oceny odpowiedzi na leczenie, przy czym
zalecane sg kryteria klasyfikacji RECIST (response evaluation criteria in
solid tumours) w wersji 1.1



Karnofsky Status

Karnofsky |[ECOG

Grade

Grade

ECOG Status

Able to carry on normal activities. Minor

Restricted in physically strenuous

assistance

signs or symptoms of disease 90 activity but ambulatory and able to
1 |carry out work of a light or
Normal activity with effort 80 sedentary nature, e.g., light house
work, office work

Care for self. Unable to carry on normal 70 Ambulatory and capable of all

activity or to do active work ) selfcare but unable to carry out any
Requires occasional assistance, but able work activities. Up and about more

to care for most of his needs 60 than 50% of waking hours

]IcRequires con;idelrable assistance and 50 Capable of only limited selfcare
requent medical care :
Dis(:\bled Requires special care and 3 ol © budl er dizlr mwns e

' 40 50% of waking hours




SC+CT

SC alone

(no. events/no. entered) Hazard Ratio (fixed)
Age
<60 429/456 368/382
ve mmomm o ewel e
=70 336/365 344/367 [P
Sex
Male 997/1,076 933/984 I
Female 287/313 301/322 - Interaction P=.77
Stage
1 &1 37/40 27/28 . - A
LE] 86/92 101106 PN E——
b 313/337 289300 m Trend P= .35
v A77/508 451/466 -l
Histology
Adenocarcinoma  302/320 295/300 -
Squamous cell 567/605 532/554 vl iteraction P=.78
Other 214/224 194/204 o
Performance Status
Good 9461034 904/969 '
Poor 298/310 2791284 I e
Exploratory Analysis
Performance Status (WHO or Karnofsky)
0 or 100-90 3101347 2731299 =
10r 8070 636/687  631/670 il Trand P=.76
2+ or< 60 298/310 279284 5
OTO OTS 1.0 11.5 2.'0

= S( + CT better

SC alone hetter s




Carboplatin/Paclitaxel

Paclitaxel 225 mg/m2 over 3 hours
Carboplatin AUC 6 mg/mL/min

Every 3 weeks

J Clin Oncol 2005; 23:190

Paclitaxel 100 mg/m2
Carboplatin AUC 2 mg/mL/min

Weekly

Clin Lung Cancer 2006; 7:338

Cisplatin/Etoposide

Cisplatin 100 mg/m?2
Etoposide 100 mg/m2 days 1, 2, 3

Every 3 weeks

Ann Oncol 1997; 8:525

Cisplatin/Vinorelbine

Cisplatin 100 mg/m2 day 1
Vinorelbine 25 mg/m2 days 1, 8, 15, 22

Every 4 weeks

J Clin Oncol 1998; 16:2459

Cisplatin/Paclitaxel

Cisplatin 75 mg/m2
Paclitaxel 135 mg/m2

Every 3 weeks

J Clin Oncol 2000; 18:623

Cisplatin/Docetaxel

Cisplatin 75 mg/m?2
Docetaxel 75 mg/m2

Every 3 weeks

J Clin Oncol 2003; 21:3016

Carboplatin/Docetaxel

Carboplatin AUC 6 mg/mL/min
Docetaxel 75 mg/m?2

Every 3 weeks

J Clin Oncol 2003; 21:3016

Cisplatin/Gemcitabine

Cisplatin 100 mg/m2 day 1
Gemcitabine 1000 mg/m2 days 1, 8, 15

Every 4 weeks

J Clin Oncol 2000; 18:122

Cisplatin/Pemetrexed

Cisplatin 75 mg/m2 day 1
Pemetrexed 500 mg/m2 day 1

Every 3 weeks

Scagliotti, G. J Clin Oncol 2008

Carboplatin/Gemcitabine

Carboplatin AUC 5 mg/mL/min
Gemcitabine 1200 mg/m2 days 1, 8

Every 3 weeks

Lung Cancer 2003; 41:321

Cisplatin/Irinotecan

Cisplatin 80 mg/m2 day 1
Irinotecan 60 mg/m2 days 1, 8, 15

Every 4 weeks

Proc Am Soc Clin Oncol 2004;
22:618s

Carboplatin/Paclitaxel/Beva

cizumab

Carboplatin AUC 6 mg/mL/min day 1
Paclitaxel 200 mg/m2 day 1
Bevacizumab 15 mg/kg day 1

Every 3
weeks*

N EnglJ Med 2006; 355:2542

Carboplatin/Pemetrexed

Carboplatin AUC 5 mg/mL/min day 1
Pemetrexed 500 mg/m2 day 1

Every 3 weeks

J Clin Oncol 2007; 25:388s

Carboplatin/Vinorelbine

Carboplatin AUC4 day 1
Vinorelbine 25 mg/m2 day 1

Every 3 weeks

Br J Cancer 2007; 97:283
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http://www.google.pl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.nature.com/nrclinonc/journal/v11/n5/abs/nrclinonc.2014.51.html&ei=Pb5WVb-nMcvsUouYgJAE&bvm=bv.93564037,d.d24&psig=AFQjCNFuz1ML1eFdLKr5AFa-gQ_GmM_KxQ&ust=1431834405389931
http://www.google.pl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.nature.com/nrclinonc/journal/v11/n5/abs/nrclinonc.2014.51.html&ei=Pb5WVb-nMcvsUouYgJAE&bvm=bv.93564037,d.d24&psig=AFQjCNFuz1ML1eFdLKr5AFa-gQ_GmM_KxQ&ust=1431834405389931

cisplatyna/pemetreksed
vs. cisplatyna/gemcytabina

Scagliotti GV, Parikh P, von Pawel J, et al. Phase Il study comparing cisplatin plus gemcitabine with cisplatin plus pemetrexed in
chemotherapy-naive patients with advanced-stage non-small-cell lung cancer. J Clin Oncol. 2008;26(21):3543-3551.




Podsumowanie cz. 2

Chorzy w stanie sprawnosci PSO, PS1 i PS2 zdolni do samoobstugi sg
kandydatami do chemioterapii

Pemetreksed + cisplatyna jako optymalna opcja dla chorych na raka
gruczotowego (PT)

Cisplatyna+winorelbina, cisplatyna+gemcytabina jako racjonalne
opcje terapii 1 rzutu u innych chorych

Karboplatyna + paklitaksel jako opcja dla chorych z
przeciwwskazaniami do terapii cisplatyng

Chemioterapia bez pochodnych platyny, w tym doustna, jako opcja
dla pozostatych chorych

Oligometastatyczny rozsiew raka ptuca (pojedyncza zmiana w
nadnerczu, pojedyncza zmiana w mozgowiu)
— rozwazyC terapiie z zatozeniem radykalnym



PointBreak: badanie lll fazy

] L Pemetrexed
Inclusion Criteria: SOOCmgI[/)m2 IIV g21d O(g’em/etrzexed; ,
arboplatin 500 mg/m? IV g21
Stage IIIB/IVINSCLC R Arm.A AUC of 6 IV g21d Bevacizumab?
ECOG PS 0-1 . 450 patients Bevacizumab? 15 mg/kg IV gq21d
No prior systemic N 15 mg/kg IV g21d
Rx for lung cancer D
o
M Paclitaxel
I 200 mg/m? IV g21d
7 Carboplatin Bevacizumab#?
E Arm B AéJC of 6 IV q2b1¢d 15 mg/kg IV g21d
, evacizuma
450 patients 15 mglkg IV q21d

Exclusion Criteria:

Peripheral | |
:el:goeaihy Induction Therapy: Maintenance Therapy:
l_JﬁcontroIIed oleural Up _to four 21-day cycles Until. PD or treqtment
offusions Patients with CR, PR, or discontinuation
SD after 4 cycles of
induction therapy continue
*Investigational on to maintenance therapy

Reprinted with permission from Patel JD, Bonomi P, Socinski MA, et al. Treatment rationale and study design for the pointbreak study: a randomized, open-label phase Il
study of pemetrexed/carboplatin/bevacizumab followed by maintenance pemetrexed/bevacizumab versus paclitaxel/carboplatin/bevacizumab followed by maintenance
bevacizumab in patients with stage IlIB or IV honsquamous non-small-cell lung cancer. Clin Lung Cancer. 2009;10(4):252-256.



ECOG-E5508: badanie fazy Il

Eligibility

e Stage IlIB/IV nonsquamous
NSCLC

e No brain metastases R

e Stable or better response
after 4 courses of carbo,
paclitaxel and bev




AVAPERL

First-line induction Continuation maintenance q3w
4 cycles, q3w until PD

CR/PR/SD
Per RECISTC

Stratification factors:

* Gender

* Smoking status

* Response at randomization

Primary objective: PFS
Secondary objectives: OS, response rate, DCR, duration
of response, duration disease control, safety, QOL

aRandomized open-label phase 3 study
bDose of bevacizumab = 7.5 mg/kg; dose of pemetrexed = 500 mg/m?; dose of cisplatin = 75 mg/m2.
RECIST-related end points measured from the preinduction phase

_ _ Barlesi F, et al. ESMO 2011.[Abstract 34LBA].
*Investigational Slide courtesy of F Barlesi.



AVAPERL: PFS

100 —
Bev+pem 7.4 months (81 events)
X Bev 3.7 months (104 events)
15 HR, 0.48 (0.35-0.66); P < 0.001
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Patients at risk Time, months

Bev+pem 128 104 67 25 4 0
Bev 125 73 36 13 2 0

Median follow-up time in ITT population (excluding induction): 8.28 months (bev+pem arm), 7.95 months (bev arm)

Barlesi F, et al. ESMO 2011.[Abstract 34LBA].
Slide courtesy of F Barlesi.



PointBreak: grupa terapii podtrzymujacej
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Reprinted with permission from Patel JD, Socinski MA, Garon EB, et al. PointBreak: a randomized phase Il study of pemetrexed plus carboplatin and
bevacizumab followed by maintenance pemetrexed and bevacizumab versus paclitaxel plus carboplatin and bevacizumab followed by maintenance
bevacizumab in patients with stage lIIB or IV nonsauamous hon-small-cell lune cancer. J Clin Oncol. 2013:31(34):4349-4357.




