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oY/ R 2012 2013 2014 2015 2016
Ceritinib - - 31.00 79.00 91.00 :
Crizotinib 123.00 282.00 438.00 488.00 561.00
R —— T —
Alectinib - - 12.74 70.75 143.42 208
Brigatinib - - - - -
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| Router | ARBARFRHER

LB 8 S8 : 101 mg R : 6.2% R
(HD)@QN CERT-017

“ N
cl | HEIERS CAS = i)
ol HaSO4 KNO;, al Pd,(dba)s, SPhos, K3PO,, Hy0, S
o X o ! | o
0°Ctort Cs;C03, 2-PrOH, 60 °C on Dioxane, Microwave, 150 °C O CERT-014 452-73-3 MRERUK
1% O,N 95% 2 o 73% 2
Y OY CERT-015 112108-73-3
CERT-014 CERT-015 CERT-016 CERT-018 CERT-016 1032903-50-6
Clj\/\ CERT-017 1692-15-5 MERRUK
©\ /L CERT-006 1032903-63-1
s=o"
o CERT007 CERT-007 761440158
1) Xanlphcs, Pd(OAc),, Cs;CO;,
n-BoC THF, Microwave, 150 °C NH CERT-012 76697-50-2
1) HOAGc, TFA, PtO,, Hy, 1 atm 2) DCM, TFA
2) DCM, TEA, Boc0, r.t. 3) 1N HCl in Et,0 CERT-013 5750-76-5 MERCK
60% for 2 steps H,N 35% for 2 steps 2 HC

D\r O\(
CERT-006 Ceritinib Dihydrochloride
[101 mg obtained]

1) CERT-012, NaH,
DMF, DMSO, 0 °C

Cl
o 2) CERT-013, DMF, f\J‘N\
NHy 4 f\){v\ DMSO, 0°C to rt. X N e
al cl s-0
\r 3

60%

CERT-012 CERT-013 CERT-007

SPhos: 2-Dicyclohexylphosphine-2' 6'-dimethoxybiphenyl

N 75 B | rEETFHIE
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>
B N-Boc .Boc
a N

CERT-004
2-bromopropane, B Br Pd(OAc),, Dioxane,
K,CO3, DMF, 100 °C Fuming HNO;, rt H,0, reflux
91.7% 79.1% 0N 85.6% ON
0. 0. o)
OH \( j/ \I/
CERT-001 CERT-002 CERT-003 CERT-005
G~y
L
N N*CI
$=0
O CERT-007
1) Pd(OAC);, Cs;C04,
NEC T THE, reflux NH
2) DCM, TFA, 1.t Cle_~
10% PdiC, Hy, MeOH, 1 atm 3) 20% NaOH, H;0 o

)20 el F®

80% HzN 39% for 2 steps NT N
H
o\( C’\r
CERT-006 Ceritinib
[1.5 g obtained]

@ .\ i K,CO3, DMF, 100 °C ©N02 m-CPBA, DCM, rt @\N%
NO; quant s 80% $=0
F \r \r\b
CERT-008 CERT-009 CERT-010 CERT-011
Cl ey,
. | ERT013
N el
1) CERT-012, NaH, cl
DMF,0°Ctor.t, “ N
2) CERT-013, .t NS
ZCERTO 1. NN
7% SfD
o

3 29 B | REETHE
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10% Pd/C, Hy, MeOH, 1 atm
e e

88%

=]

S : 10
HEERES
CERT-001
CERT-002
CERT-003
CERT-004
CERT-005
CERT-006
CERT-007
CERT-008
CERT-009
CERT-010
CERT-011
CERT-012

CERT-013

B8 : 1.59
CAS S
60710-39-6
1254062-68-4
1202858-68-1
1048970-17-7
1663471-00-8
1032903-63-1
761440-16-8
1493-27-2
75-33-2
70415-85-3
70415-86-0
76697-50-2

5750-76-5
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MRRUK

MRRUK
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cl
r\ he CERT-021
NH 1) 40% HBr, NaNO,,

NH,
H;0,0to 5°C r.t.t0 90 °C, then 120 °C

NH 1) sztdha)3 {-BuOK, DMSO,

7 ) )
S Hy, PdIC, HCI, i-PrOH, } i )
501060 °C, 8-10 kg/om? 2) CuBr, 50 to 60 °C .
ON T e15%  HN 83.0% Br 78.0%

2) 5% NHj: H,0
o\( OY

CERT-018 CERT-019 CERT-020
NH NH
Cl AN Ha, 10% P(!FC,."-F‘FOH.2 Cl A N
N i 40 to 50 °C, 5-8 kg/cm N J\
O,N” "N ﬁ 91.4% HN™ N H
DT/ O\(
CERT-022 CERT-023

A,

=0
‘0 CERT-024

Pd,(dba)s, NaHMDS,
DMF.401050°C

Cl
BD 8% ©\ I\J\

v e

Ceritinib
L s RS
23 B

[4.50 g obtained]
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S5 BFEE 459 PR : 43.7% n =353
FENERS CAS S ==l
CERT-018 1032%03-62-0
CERT-019 1035230-24-0
CERT-020 1622997-09-4
CERT-021 16225997-13-0
CERT-022 1622997-11-8
CERT-023 1622597-12-9
CERT-024 900174-43-8
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ESPRFERS(EERor
Chiral-HPLC)

=

EERES=(=100°0)

RERRME(<00

R

Route 1

5.0%

10

1.5 g (Ceritinib)

Yes

Pd(OAC)2 (CERT-005, Ceritinik)

Pd(OAC)2 (CERT-005, Ceritinik) Pd/C (CERT-012)

MeCN (Ceritinib)

100 *C (CERT-010)

Route 2

6.2%

101 mg (Ceritinib Dihydrochloride)

Ves

Pd2(dba)3 (CERT-018};
P02 (CERT-006):
PA(OAC)2 (Ceritinib Dihydrochloride)

Pd2(dba)3 (CERT-018};
PtO2 (CERT-006);
Pd(OQAC)2 (Ceritinib Dihydrachloride)

Microwave (CERT-018, Ceritinib Dihydrochloride)

CERT-015;
CERT-018;
CERT-018;
CERT-008;
Ceritinib Dihydrochloride

MeCN (CERT-007)

150 °C (CERT-018, Ceritinib Dihydrochloride)

Route 3

43.7%

4,50 g (Ceritinib)

Ves

NaNO2 (CERT-020}

Pd2(dba)3 (CERT-022, Ceritinib)

CuBr (CERT-020);

Pd2(dka)3 (CERT-022, Ceritinib}

NaHMDS (Ceritinib)

EtOAc / n-Hexane (CERT-019);
EtOH (CERT-022);
EtOH (CERT-022);
MeCN (Ceritinib)

120 °C (CERT-022)

8-10 kg/em?2 (CERT-013);
5-8 kg/cm2 (CERT-022)
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Mechanism of Action

In Vitro Efficacy

In Vivo Efficacy

As an ALK kinase inhibitor, ceritinib was approximately 50-fold more specific for ALK (IC5, = 0.15 nM) than insulin receptor
(InsR, 1Cso = 7 nM) and insulin-like growth factor 1 receptor (IGF-1R, ICs, = 8 nM), and other members of the insulin
receptor superfamily.Ceritinib inhibited autophosphorylation of ALK, ALK-mediated phosphorylation of the down-stream

signaling protein STAT3, and the proliferation of ALK-dependent cancer cells.

Phosphorylation of ceritinib in Karpas299 cells:

. ALK protein: IC55 = 46 nM.

. STAT3 protein: IC5, = 150 nM.

Anti-proliferative activity in tumor cells:

. Ba/F3 cells containing ALK fusion protein: ICs = 26-56 nM.

. Ba/F3 cells containing EMLA-ALK mutation: ICsy = 37.6-940 nM.
. Ba/F3 cells containing other fusion proteins: ICs, = 180-400 nM.
. Human NSCLC cell lines: ICs, = 3.8-14.6 nM.

. Other human cell lines containing wild type and fusion ALK: ICs, = 24-45 nM.

. Cells from crizotinib-resistant patients with ALK mutation: ICg, = 25-230 nM.
. Cells from crizotinib-resistant patients without ALK mutation: ICsy = 2.6 nM.
. JFCRO13-2 cells (from ceritinib-resistant patient): ICs, = 192 nM.

H2228 cells xenograft models:

. In SCID mouse:

v Tumor growth inhibition: 41% T/C at 3.125 mg/kg.

v Complete tumor regression at 25 mg/kg after 14 days treatment.
. In nude rat:

v Tumor growth inhibition 2% T/C at 10 mg/kg.

v Complete tumor regression at 25 mg/kg.

Crizotinib-resistant H2228 cells carrying the ALK-mutation xenograft model in SCID mouse:

. Non-ALK-mutation:

v Tumor growth inhibition: T/C% = -15.97% at 50 mg/kg and complete tumor regression at 100 mg/kg.

. 11171T ALK-mutation:

v Tumor growth inhibition T/C% = 44% at 25 mg/kg and complete tumor regression at 50 mg/kg.

C1156Y ALK-mutation:

v Tumor growth inhibition T/C% = 11.7% at 50 mg/kg and complete tumor regression at 100 mg/kg.

Karpas299 cells xenograft models:

. In SCID mouse:

v Tumor growth inhibition T/C% = 18% at 12.5 mg/kg.

v Significant tumor regression at 25 mg/kg after 14 days treatment.
. In nude rat:

Tumor growth inhibition T/C% = 30% at 12.5 mg/kg.

v
v Significant tumor regression at 25 mg/kg after 14 days treatment.

N 75 3B | AEETHIE
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Table 3 fu Virro Inhibition of Ceritinib and Crizotinib on Human Protein Kinases'® 9l

ICss (M) TCs (nM)
Kinase Type Kinase Type
Ceritinib  Crizotinih Ceritinib Crizotinib
EML4-ALK v 31 160 EML4-ALK LI196M v 69 1460
EML4-ALK C1156Y ¥ 160 440 EML4-ALK G1202R Y 940 1370
EPK CE ALK (1066-1459) Y 0ns EPK ROCK2 ST 450 2500
EPK CEIGF-IR (960-1369) Y § 400 EPK EPHB4 (566-987) ¥ 2600 150
EPK CE INSR (871-1343) Y 7 290 EPK LCK Y 600 50
EPK AURORA_A ST 1no 60 EPK MET (956-1390) Y 3200 8
EPK cABLT313 ¥ 130 6 EPK JAK2 ¥ 600 60
EPK CE AXL (515-685) Y 180 13 EPK CE FGFR3 N . o
EPK CE RET (658-1072) Y 200 2200 (411-KGS0E-806)

Vehicle control
Crizotinib, 100 mg/kg
Ceritinib, 12.5 mg/kg
Ceritinib, 25 mg/kg
& Ceritinib, 50 mp/kg

H Dose

(RN

uases for seritinib (I <500 aM

1= i vilro activity agaiast 36 recombinant lamuan protein kinses using the caliper mobility

VST Ser

ad crizotini (ICs < 200 M), V: Tyrosine-specific protein

Study: Antitumor activitics in crizotinib-resistant ALK 111717 mutant H2,
cells xenograft wodels.

Animal: SCID beige mouse (female, n = 6/group)

CLC cells with ALK 11171 T mutations

Model: Crizotinib-resistant H2228
were implanted s.c. info SCID mouse

- Administration: Ceritmib: 12.5, 25, or 50 mg/kg/day. p.o.: Crizotnib: 100
mgkg/day. p.o.. Vehicle control: 0.5% MC/0.5% Tween 80

Starting: Mice bearing established mmors (mean ~ 130 mm?).

2
El
2
=

5
=

g
3
=

o e Rt oo e Test: Mean tumors volunes were ~130 .
0 2 4 6 8 10 12 14 Result: Treatment with 50 mgkg centinib resulted in complete tumor regres-
sion after 14 days of treatment. (™ /220.05: ™™ P 0.0001).
Treatment (Days)

Figure B Effect of Ceritinib on Crizotinib-Resistant with ALK 111717 Mutations Human H2228 NSCLC Xenografts

in SCID Mouse Model
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CeritinibllfiRBi PK

Table 7 I Vivo Pharmacokinetic Parameters of Ceritinib in Mice, Rats and Monkeys after Single Intravenouns
Absorption Exhibited non-linear pharmacokinetics in humans after oral administrations. The increase in AUC appeared to be greater and Oral Doses of Certinibl”!

than dose-proportional in the dose range of 50 to 750 mg ceritinib. Species Route  D?% T Cnas AUCium AUCun Tz Clor CVF Vi F
Had moderate bioavailability in rats (48.3%), but high in mice (54.6%) and monkeys (58%). (mghkg) (&) (ag/mL) (gml)  @phml) w kg  (Likg) %)
Was observed slowly (T,,., = 3.98-15 h) in humans, mice (7 h), rats (12 h) and monkeys (13-18.3 h). iv 5 L 17532509 M 557‘4\*14“ -"-‘53 i‘-‘;’9 6as05 206% lkl 97506
Showed a half-life ranging between 19.4-40.6 h in humans, much longer than those in rats (13.2 h) and monkeys (12.1-16 Ball/c mouse b MK ml/minkg
h), after oral administrations. (male) po 20 70400 695=31nM Jllgflx]fsl 103:‘\’11?53 > o - 546
Had moderate system clearance in mice (26.6 mL/min/kg), rats (1.49 L/h/kg), but low to moderate in monkeys (0.366-0.78 m "
L/h/kg), in contrast to liver blood flow, after intravenous administrations. The CI/F in humans was 44.5-147 L/h after oral Han Wisarrar 1V 10 6950£1470  6890=1510 9712 1490342 199049
administration. (uale) po. 25 120 363 §390 8330 132 NA NA 483
Exhibited an extensive distribution in mice, rats and monkeys, with the apparent volumes of distribution at 9.7, 19.9 and v B 0083 1410 4530 6450 " om 135
6.53-13.5 L/kg, after intravenous administrations. The V,/F in humans was 1880-6230 L after oral administration. ) N - o - o
Was classified as a low passive permeability compound. :‘”—:‘:‘I‘E“\"]“‘“ iv 10 0.083* 3190 27800 27400 14.5 0366 6.53
(male) po 30 183298 881=12  35800=3460 35500£3520 121220 - - 430
Efficacy Distribution Exhibited high plasma protein binding in rats (97.9%-98.4%), dogs (98.3%-98.8%), monkeys (94.4%-95.2%) and humans po. 60 13292 9472140 4530048860 4510028840 162061 B B T
(96.7%-98.8%). Note that ceritinib was mainly bound to HSA. e T m—————
AUCozs. P Fisst sampling time poia.

The binding to RBC was 56.9%-58.6% in humans, indicating the drug was distributed more to blood cells than to plasma.

L 5 Bl of "L el e o

Metabolism Could be slightly metabolized in rat, monkey and human hepatocytes. J——— rr—
e

W ewr Wi NNS WET WwieRTe wne weo au wma wr

CYP3A was the major metabolizing enzyme, with CYP2C19, 1A2, 2C8, 2D6 and 2C9 involved in the metabolism of ceritinib.
The metabolism of ceritinib included mono-oxygenation, O-dealkylation, S-dealkylation, and N-formylation of
ceritinib. Secondary biotransformation pathways involving the primary biotransformation products included

glucuronidation, dehydrogenation and the addition of a thiol group to O-dealkylation ceritinib. ‘ oo s
Overall, the parent drug was the most abundant component in plasma in humans. Eleven metabolites were found in the N o
human plasma, each at levels <2.3% of the total drug-related AUC. . = -
Five of these eleven metabolites were not detected in rat or monkey plasma. The remaining three unique human X o
metabolites detected at low levels in plasma included M46.6 (1.7%), M48.8 (1.7%), and M52.0 (2%). ' oo
Excretion Was predominantly eliminated in feces in rats, monkeys and humans, with the parent drug as the significant component J PN
in rat, monkey and human feces. - e
About 24.3% and 65.4% of ceritinib were recovered via biliary excretion in bile duct-cannulated (BDC) rats after oral and - s =
intravenous administration, respectively. B f o -

DDI Ceritinib was a strong inhibitor of CYP3A4/5 (IC5, = 0.2 uM), moderate of CYP2A6 (IC5o= 5 uM), CYP2B6 (ICso= 2 uM),

CYP2C8 (IC5, = 2 uM, amodiaquine as substrate) and CYP2C9 (ICs, = 2 pM), but weak of CYP2C19 (IC5, = 70 uM), CYP2D6
(ICso =20 uM), CYP2E1 (IC5o= 30 pM) and CYP2C8 (ICs, = 25 pM, paclitaxel as substrate).

Ceritinib had no induction for CYP1A2, CYP2B6 or CYP2C9 mRNA/activities, but had concentration-dependent induction
for CYP3A4 mRNA.

-}

N 75 3B | AEETHIE
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Single-Dose Toxicity

Repeated-Dose Toxicity

Safety Pharmacology

Genotoxicity

Reproductive and
Developmental Toxicity

Carcinogenicity

Acute toxicity in monkeys: No lethality up to 250 mg/kg.

A series of oral repeat-dose toxicology studies were conducted with ceritinib in rats (up to 13 weeks) and monkeys (up to 13

weeks).

« By the 13-week studies, the NOAEL was 10 mg/kg/day in monkeys, but not established in rats.

« Target organ of species-concordance: Pancreas (atrophy and inflammation in both species), biliopancreatic and bile ducts
(inflammation and dilatation in rats), Gl tract and liver (elevation of liver enzymes in both species).

Both in vitro and in vivo safety pharmacology studies were conducted to assess the effects on cardiovascular, behavioral,

general physiological, and respiratory function.

* Ceritinib was unlikely to interfere with vital functions of the respiratory and central nervous systems.

* It demonstrated sort of potential for causing QT prolongation (modest): Ceritinib inhibited the hERG current at all tested
concentrations, with an estimated ICs of 0.4 uM. The effects was confirmed by the monkey study at a single dose of 100
mg/kg.16!

The micronucleus test in TK6 cells was considered positive, but no mutagenicity or clastogenicity was confirmed in other in
vitro and in vivo genotoxicity studies with ceritinib. Therefore, genotoxic risk was not expected in humans.

No fertility, early embryonic development, pre-/postnatal or juvenile toxicology studies have been conducted, in line with ICH

S9 for the advanced cancer indication.

Embryo-fetal development in rats and rabbits:

* No feototoxicity and teratotoxicity after dosing with ceritinib organogenesis. However, maternal plasma exposure was less
than that at the clinical RHD of 50 mg.!6!

No carcinogenicity studies were performed and are generally required for the cancer indication according to ICH S9.
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Table 24 Genotoxicity Studies of Ceritinib!

Assay Species/System M'“"":';"‘ Dose Finding
In vitro reverse mutation assay S, nphimnriran: TA97, TA98, g
Y =59 0-1000 pig/pls Negativ
(Ames) TA100. TAIS35. TAL02 yepiare egative.
In vitro miniscreen Ames fest 5. yphimuritan: TA98. TALOO =50 30-1000 pg/well Negatives.
Invitro cluomosome aberration f— Jor 17h: =59 0-16 pg/mL. Negative.
assay 2059 0-22 pe/ml. Incomplete®.
3or20 h: -89 —n
HPBL g 0-18.6 pg/il Negative
In vitro micamucleus assay
e 3or20h: -89 Positive for 20 h
TG cel 30459 0-33 pg/ml treatment

In vivo micsenucleus assay

Rat bone marrow -

0-2000 mg’kg. po

Negative.

* Positive and negative control results were not provided for comparative purposes.

®

cells containing micronuclei afier 20 treatment ~$9, but not after 3 I treatment = 59,

2% assay cancelled (-S9: 20k; +80: 3+ 17h) by the Applicant. © Increased mumber

Table 25 Reproductive and Developmental Toxicology Studies of Ceritinib by Oral (Gavage) Administration!”)

Dose

Study Species Endpoint Finding

i (mg/kg/day)

Maternal Depressed gestational body weight at MD and HD.
Wistar rat 0.1.10.50
Fetal developmental No embryo lethality or fetotoxicity.
Embryonic-fetal Mildly depressed gestational body weight and food consumption at
i Matemal % = ' 9
development HD.
NZW rabbit 0.2,10,25

No significant embryo lethality or fetotoxicity.

Fetal developmental  Significant incomplete ossification of sternebrae at all doses.
Incidence of visceral anomalies in a small number of fetuses.

Vehicle: 0.5% (w/¥) MC in RODI water.
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A Long-Term Spinal Intramedullary Response to Ceritinib in
ALK Rearranged Non-Small-Cell Lung Cancer

Josette Biva, MD. Caroline Caramella, MD, Calin R. Lindsay, MD). David Planchard. MD, PRD,
and Benjamin Besse, MD, PhD

Patients: With sdvamce nom xma'll‘-“ Tung cancer {NSCLE) bar-
inase (ALK) ge
often esponds irmpreivly o AL % mhnhmors. 3uch a3 crizoti®.

In July 2013, the patient experienced motor weak-
mess of the right leg (arade 3 of 5), difficulty with walkipg
and hypoesthesia of the chest: MR1 of whale spine showed

afiera median
p!ngr:mﬂn-ﬁm survival ur* : 0109 manths, with several mecha-
nisms of resistanoe already described. Secand generation ALK inbib-
itors, such a5 ceritinib, may overcoms some of thess mechanisms and
have known efficacy i brain metastases. Their effect on intramesul-
lary spinal cord melastases, 2 rare form of central nerwous system
metastzscs, is urknown

42-year-old man complained of cough and weight loss
(4¥g) over 6 months. He had no occupational expo-
sure o family history of cancer and was a light smoker
(<5 pack-years). Computerized tomography (C
a left upper lobe tumor with pleural thickening, subse-
quent biopsy of which led to a diagnosis of TINZM1a lung
adenocarcinoma. Mutational status was not assessahble at
this time because of inadequate tissue quantity. Between
January and May 2012, he was treated with initial plati-
tum-pemetrened chemotherapy and second lin erlotinib.
Two further biopsies were parformed at the point of dis-
casa progression during bath treatments: the first revaalod
ALK expression by immunohistochemistry, but no ALK
rearrangement by FISH because of technical issues. The
second confirmed ALK rearrangement by FISH, and
crizotinib was, therefore, introduced in June 2012. A par-
tial response to crizotinib was evident for 7 months, at
which point asymplomatic brain metastases were note
enetic resonance image (MRI)
v zotinib was stopped. and the patient
underwent whole brain radiotherapy. with erizotinib
resumed thereafier

Department of Medicdl Cncolugy, It Gestave Rosssy, Villeuit,
France.
All mtbors have coniribuied 1 e prepesaticn of this mam=ript

metastases at C6, T1-2, and T4 levels
Palliative spinal irradiation was performed (30 Gy in 10
fractions, directed at C4-T5). Six weeks after radiotherapy
completion, MRI of spine showed no improvement of spi-
nal metastases, and the patient remained symptomatic. In
October 2013, hecause o further clinical or radiological
benefit was evident, crizotinib was discontinued and ceri-
tinib was started at 750 mg/d within an expanded access
program. The patient’s motor weakness quickly improved
(grade 4 of 5), allowing him to mobilize more freely for
the first time in months. After two months, aspartate trans-
aminase and alanine aminotransferase levels exceeded
seven times the upper limit of normal, and ceritinib was
consequently withdrawn for | week then reinstated at
600 mg/d with no further problems in liver function tests
Interval MR of whole spine after 2 months of ceritinib
treatment showed a reduction in size of the T1-T2 lesion
(Fig. 1). Thirteen months afier initiation of ceritinib, the
patient remains in stable clmical condition, and there is
still no evidence of any new systemic or central nervous
system lesion

DISCUSSION

CNS relapse during crizotinib treament is well charac-
terized in ALK+ NSCLC patients Intramedullary spi-
nal cord metastases (ISCMs} are rare, occurring i less
than 1% of all cancer patients.? Incidence and outcome
of ISCMs have been poorly described in ALK+ NSCLC
patients. Cainor et al.’ reporied three patients with ALK-
positive NSCLC featuring ISCMs and prior crizotimib. As
with our patient, these patients all had a history of brain
metastases and underwent spinal irradiation, but none of
them were exposed to a second generation inhibitor, such
a5 ceritinib.

W prv:wulﬁ]y dzwn'bcd 8 case of leptomeningeal
er form of CNS metastases, in &

Disclosue: Tienjamin Besse Plancherd

spondence. Benjmin Ospartment
oy Bt oot R, 10 it Bl v, v,
% et b bty

sat
Imernations] Asocition fo the Sty of Lung Cancer
1006 e

women mn\lngcﬂlim:hmﬂnhaﬂﬂpcﬂtmcd ONS progres-
‘siom an crizotinib.* As with our patiznt, this patient required a
dose reduction to 600mg/d because of prade 2 nausea. More
secently, Gaimor et al.* reporied four patients with leptomn-
ingeal carcinomatosis successfully treated with the second
‘peneration ALK inhibitor, alectinib, afler failure of bath crizo-
tinib and ceritinib.

Jnurnal of Thoracie Oneokogy® = Volurme 10, Nummber 6, june 2015

Dmgs (013) B 1691070
DO 201007425 013 4155

@(‘:EHMHI(

LEADING ARTICLE

Treatment of ALK-Rearranged Non-Small Cell Lung Cancer:
Recent Progress and Future Directions

Laird Cameron’ * Benjamin Solomon™

Publickert colise- 16 Juse 2013
& Sprisger Iernaonal Publiaing Swiesiasd 2015

Abstract Resmangements of the snaplstic lymphoms
Kinsie (ALK) gene originally discoverad nearly 20 years
ago in the comext of anaplstic large cell lymphoms were
identified & neogenie drivers in & subset of non-smsll cell
lung cancers (NSCLCs) in 2007, These ALK gene rear
rangements are present in 35 % of NSCLC patiens
typically younger, never or ight smokers with sdenocar
cimomas, Crizatinib is 2 firstinclss ALK tyrosine Kinase
inibator with significant activity in ALK-ositive NSCLC
thet received sccelersied US Food and Drug Adminisr
tion spprovel for restment of ALK-pesitive NSCLC in
2011, jus 4 years sher idenification of ALK resrrange
ments i this selfing. Subsequently. two phase 11 wials
have shown crizoind % have & Wlershle Losicity profile
#nd 1o be superion o standand chemotherapy for the first: o
secondline westment of advanced ALK-positive lung
cancer and numerows countries have spproved s we.
Despie inital responses, acyuired resistnce 1o erizatinib
invarisbly ks 1o disesse progression Mechanisms of
resistance have been described 1o include ALK tyrosine
kinse mutstions, sctivation of bypas signalling pativays
nd phemmecokinetic failure of erizatinb. Seversl next
generstion ALK intubitors, including ceritinib snd alec
tinib, =te in clinical devebpment snd show e flicacy in both
the criztinb asive sd ciztinb reltorny elting.

Thin arsicle ks pas of the topucs] collarsion o Lung Camoer

Ongoing clinical wisls will Kentify the optima] srategy o
incorporste these novel agents in the treatment of patients
with ALK-pesitive NSCLC.

Ansplstic lynphoms kinsse (ALK) gene
reamrangements are found in 3-5 % of non-small cell
lung cancer patients, typically, alth
exclusively, in younger, never o light srmukers with
ademocarcinoma,

h ot

ALK-positive lung cancers afe semsitive 1o crizotiniby
= ALK tyrosine kinsse mhibitor (TKI) that has been
shown i two phase LIl studies. 1 improve response
rates, progresion-free surival, lung cancer-relsted
syl snd quality of life in comparison &
chemitherspy, m both the first- snd second-line
setting,

Disesse progression on crizotinib reflect the
development of acquited resistance, which can
manifest tirough ALK pathway-dependent (ALK
tyrosine Minse domsin muations or s plifl cabion)
o ALK- independent mechsnisms {activation of
bypass signalling pethways) = well =

failure (e.g. central nervous system

1 Besjamn Sokomon
b sokomon #petema o

Depazmens of Medical Qacriogy. Paer MacCallam Camcer
Cesmre. S Anfew’'s Place. Exe Meloare, VIC 3002

® Sir Peer Mactallom Depamest of Omcology, Usiverséy of
Mebosme, Paivle, VIC, Asrala

melsases).

Multiple novel ALK TKIs are in clinical
development that show incressed potency agaimt
ALK including ALK mutstions et conles resistance
10 crimtinib, and demonstrste clinical efficacy in the
crtzotinibresistant selfing

A i
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Data is Powerful , Data is Beautiful !
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