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W & B P A g 78 B 5 — 4% 0 JE s 4 BB B A% (non-small cell lung cancer, NSCLC) & Aifi %
85%-90% * K 3k 2 9m AL B BF O % i) o KA TR R & T A% 3 69 18 A4 4 J& (personalized
therapy) 2B S T Wi JE ) fa B i R 76 /R 09 AT % £ AR 5 TAR 32 7T A 70 ¥e &) 18 2k BUE B
%64 Bl F (oncogenic drivers) * B 2011 ] 4 Mk ©78 %85 (anaplastic lymphoma kinase, ALK)
pml B R LT AR 0 PR SRR BT — X ALK 3 A0 B SR R 0 AR H 3w R P9 S SRR S HH A
R P EATRAE o K SRR AI R A ARG - 3 B ROR A &R BALE EH
(progression-free survival, PFS) » A X4t ¥ B AT L@ LT 2 % —REH =69 ALK 3 %] |

B 2 BB R IR BUG I REAT SUBEE E o

RASERA | FEMEMEZREERE (Anaplastic lymphoma kinase-positive)
FE/INEBERTE (Non-small cell lung cancer)
ALK HI#E (Anaplastic lymphoma kinase inhibitors)

il

Al

i e o Bl PR FE SE R B8 — A2 '+ FE/ DN
fifi % (non-small cell lung cancer, NSCLC) (5 fiifi
T 85%-90% » R FEB 539 A% 22 W JE /Nl it
s Py e e S A - I B 2 ik ATl 1)
PREECREEEHERE 2 - BRTERS
FIEEC A IE AABTE B (personalized therapy) £
Se a1 EAFE NI vE PR BT RT R 0 AR
ANE 15 FRYRFRA - BAECH 2D R
41 : epithelial growth factor receptor (EGFR)
anaplastic lymphoma kinase (ALK) DU % # 1Ak
tyrosine kinase inhibitors (TKIs) ] A #E[A] 35 L5
B BEENTIIK T (oncogenic drivers) » FHEEA
% W NGB IE - I HAE R A

S AFIE (progression-free survival, PFS) #
10 E[ 30 i H - Erita 25 B A LEER ikl
5+ Him ARG S8 R0 -

ALK E[X E#H (Rearrangements)

£ 2007 £F 17 28 B I/ NI 4% ALK 2
e B AH U OB T RN R 9 ALK B 1
HIIER J71k » ALK B K EHE R Gt 2p £7
B2 LU/ NYEIE (inversion) [T BCR & R A
(fusion gene) * TEFF/ N Afifes o A 2 B 43 A R
SEEIVIAE 1 4 &K (echinoderm microtubule-
associated protein-like 4) Jz ALK %:[K3 - ALK
15 T 3 /N e i s 0 4055 B 5 9% 22 B R FE /1N
JiE Bt 9 19 3~7% © ALK B M55 HE B AE — 26 4F
IR AR 2 3 H R AT DL i 5% % U AR

WA BER WAL I THEREER 289 8 MAARBERMEEAG AT BIRESE
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(fluorescence in-situ testing, FISH) ~ G tH A%k
£ (immunohistochemistry, IHC) B¢ KZAH X
HAIE P (next-generation sequencing, NGS) 2K
# E ALK Z L o 1R IHIE/ N IR i g o - 3R
Bl ALK ZE[KHAHGFRFUTHI 7% ALK-TKIs Z£9)
(B4l = crizotinib ~ ceritinib ~ alectinib) Y KUK
P+ IS LR BEY) A HE T A R AR ISR
SEYLAE -

ALK Bz1%FE/\lRR AR AR

3 25 W BT B R /N B R 3R 0 - (TR
AL ER 10 I BB IR+ AN i 2 1 IR B T
B A 3 B A 3 B 2 HAR TR IR R
FHZ S G R © H 2011 4F crizotinib By 55—
1 38 ot A IR 3 ALK B5 1 FE /0N e A g 19 11
e ALK-TKI » A] DAE £ B HAFE /N IR s A
IS A LA TE I ] 2 1% Ry RES I A TAS 5
At B AN S R T g R HE TR 2R A ALK-
TKIs » 40 : ceritinib ~ alectinib * brigatinib HE 5
BRI E AR R R 348 M H - &
EF R = ALK-TKIs 411 : lorlatinib » $} %
FF AR E R SERL R Froent - W A GRS
AR T B 5 (R 5 SR 2R U J A B A L E Y
ALK HIHIEIEREE - LURNEHAT ALK HIHIHIEEY 8

fIomie -

5 —1X ALK DI
Crizotinib

ks ALK ~ hepatocyte growth factor receptor
(HGFR, ¢c-MET) & ROS Proto-Oncogene 1,
Receptor Tyrosine Kinase (ROS1) 5z #& 1Al /]N73
T HNHAE - AE ALK B 6 51 I /N s 2 9
NBURE KRAIHUEREHERN - crizotinib A ALK
K5 1 W RS 1 T /DN e M s 22 5 7 R P R A
IR 5 = AR PRE B » 43 B Ry @ 3t crizotinib [
A58 43 V5 (PROFILE 1007) K¢ 55— R i5 %
(PROFILE 1014)°8 »

£ 2013 £F Shaw F A —HEFER 7K ~ 15
M 5 B2 5 PR 24 B& oh (PROFILE 1007) @ J 8% 1
SO O thEl - HHLLRFEESE 21
BI% - 4L 347 11 ALK 514 JE /N B it 9 5

A+ BB 53R By crizotinib #H B0 AL B2 1G4

TEALBIGEAH T » B85 pemetrexed il 57% ~ #2
% docetaxel 15 41% o W22 T B FE AL Ry JHE
AL IEIE A » H crizotinib BAALERIGHEH R
B 7.7 18 H % 3.0 H (HR: 0.49, 95% CI 0.37-
0.64, p < 0.001) ; FEIJEZR (objective response
rate, ORR) HI| 53 11l By 65% vs. 20% (p < 0.001) »

W T I 9 A SR B SR W AH R T B Ay
5o 5Ah » REFEFRHEIE Ry B S (overall
survival, OS) 235k 21.7 @l H#121.9 {# H (HR:
0.85, 95% CI 0.66-1.10, p = 0.11) » FRAH AER
FTER LR B 50 o SERERE ST - (EISHERS 2
o5 AT crizotinib HYVEHE » H IS AL AE I
RERIBRALEIR R A E 2 HI8% ° -

5 W52 R 2016 4 Solomon %A 2 %%
Hholy 58 = HARE B 43 UK o R IR BB (PROFILE
1014) » ARIERER M ALK B FE/ N it
TR A EE —HRIGHE 0 IOBR 343 AR A - R
IR crizotinib fHELEEFH ; (LEGHHH D
A #25Z pemetrexed 15 ff cisplatin B, pemetrexed
& Df carboplatin o 3= R SUFRAT By 9 L 17
15 » 7 crizotinib #H &ALERIGHEAH ST B 10.9
# H B 7.0l H (HR: 0.45, 95% CI 0.35-0.60, p <
0.001) » Z I FESR (ORR) BE/R B NLEIGIE
FH (74% vs. 45%, p < 0.001) ° BT EETE 46
il H » crizotinib A 5E R B gE 715 A AL 8 M
{EEAH A Ky 47.5 8 H (HR: 0.76, 95% CI 0.548-
1.053, p=0.078) °

AN ¥ & 7F PROFILE 1007 B2 PROFILE
1014 EEs o0 » crizotinib BF BE/REIRAL 215
A B e 1Y fE i 8 AL 17 0 s 4 1Y 5 8 I R
T {EMIY ALK BT E/ NI 978 A 597
SEALRAERE T ALK IR » 400 crizotinib » AJRHE
R P IER RS 10 -

2 X ALK DI
— ~ Ceritinib

ceritinib J5 28 LAY ALK HIHI# > 2 &
BRI ALK HIHIA (L crizotinib %58 20
i) 52 IGFR-1 #I il &l » {H ¥ c-MET fE H]
IR 112 o ceritinib AR ALK B 14 #5814 JF
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7N R Ao 2 7 o T i e 20 DI 28 = B AR
B > o3 A Ry E%aT ceritinib F A S8 — SRIGHE BT 5T
ASCEND-4 J2 35 =# G52 ASCEND-5"1

12017 £ Soria FF A & — HFEH 7K -
BB AR (ASCEND-4) » U8R AR I6 7 & W HH
IIB/IV ALK B 1 FF /Nl fii dee i A - BEAS o>
Ik 2 ceritinib 0 B EIEHEMH ; ceritinib #H A
f F 750 mg/day 22 JE {6 F - 052 75 93 #H FI 58
Fi cisplatin 75 mg/m? & ff pemetrexed 500 mg/
m? B & carboplatin AUC 5-6 & fff pemetrexed
500 mg/m? ° fFFEEE AR T EE RN FEAR M AL
173 BA T A7 003 W Ry 16.6 {8 H #0 8.1 M A (HR:
0.55, 95% CI 0.42-0.73, p < 0.001) » #& |7 JiE K
(overall response rate) 5z & AN S EZR (overall
intracranial response rate) 7EJRERH A By 73%
F127%"14 > HASRES BRI A AT 2 2
B3,

53— Wt5e Ry 2017 4 Shaw F A2 —IH B
PR+ 2R PRI - BE RO B = TR IR B
B% (ASCEND-5) » FIRSERT #5258 —f s —
#% platinum doublet 2 crizotinib iG R FE &R H &
A bIEIE & ALK Bt FR/ IR e A
FEHE 737 IR 2 ceritinib AH R ALEAIEHRHH 5 ceritinib
#HEEH 750 mg/day 22 HE AR - (LER G G
docetaxel 75 mg/m? B¥, pemetrexed 500 mg/m? ° ¥+
SR AR By 95 AL A TR T ceritinib KL
ERGERH  E 5.4 8 H ke 1.6 8 H (HR: 0.49,
95% CI 0.36-0.67, p < 0.0001) ° &7 FESR 531k
39.1% % 6.9%" ~ HEHE HA A S HE R 53 51y 35%
B2 5.0% ° BTG SR B AR AR ST R AL 2R VG 95
I _E crizitinib 355 % 2 42 ALK BE K 8 #H 2 5K
A R AEE = KB ceritinib 1] 153 2#ALE 1A
BT HIRER AR » PRS2 A - R
ceritinib B HAMEE FHALHEE » S AR el SR B 8
F ceritinib FH B8 A AL RH A A 5 o TR S
s

T 7 ki DA {6 P 75 2 B i PR 3B ASCEND-4
Bl ASCEND-5 tffii FI B & A [F] - 2 2L 2017
F Cho FEA—THZ H0 ~ BEBE /IR ES — WIRG IR
#A BN (ASCEND-8) » #RE T A A HUAS S 7 =
177 20 (43 71 Ky 450 mg BL &) HF A ~ 600 mg

K
A
P

EL Y OFAR ~ 750 mg 2208 ) IR R 22 2 1 -
ASCEND-8 Gt B il 5 Ry 5 ceritinib 16 HEHY &
BTy R - K R R SR 450 mg Bl R
VIbtiR - AlREIRAIG B EHEE (BEE ~ L - TE
M) B4 HR K B AL » [RIFRAHERT LR ST
#E 750 mg ZEEAR I EMRNSRZ R © - KILHE
A AT BRI & R H — K+ R [E—
MPEE AR A 450 mg Y& -

— ~ Alectinib

alectinib 7E A fii F i crizotinib 8¢ & fif FJ
crizotinib [ 2 A= M Z€ 1% 2 8 A » B 2Rk
15 52 5 Mk 2 ALK HIRIA) » BE PR i 3k B B R
alectinib ¥} A FF %% crizotinib Rk [K| 24 &7 $L A7 H
2 B IEEHE ROST B IGF-1R'71 o DUR 43 1
Ky alectinib 5 R 15 #45Z crizotinib {GHEHY ALK
5 1 B S I/ DN B i o 7 HR B SEA R R Sz 98 A
FIRFZE (ALUR)® » LUJ alectinib FA SR —HtiA
Bt ALK (5 P B $01 FF /) i it 9 2% (ALEX
J-ALEX » ALEXIA)?!-%6 o

alectinib il FJ A & $2 5% crizotinib JGHEHY
ALK [ eI N e U B A bR e
9 A — IS = JARR R3S (ALUR) HH 1S fifE
V7 © 4F 2018 4F Novello 5 Az —THFEBE /3K ~
2L RO 28 = IRR REABE R (ALUR) » FI®
SERTE B AL BRI EUE crizotinib A
Bt 5 A AL A B RS 1 ALK (51 /N
fifide - FEFR IR 2 alectinib fHE L E VG -
53 {5 F alectinib 600 mg — KK B AL B 15

pemetrexed 500 mg/m? 2% docetaxel 75 mg/m?® » £

R = — R R o FERAE A Ry I
{EAAIEHA » 1E alectinib #H KL 2EHEAH 57 51 By
9.6 il H 5 1.4 8 H (HR: 0.15, 95% CI 0.08-0.29,
p < 0.001) » 7EA]HIT5HY EHR HhAE R W A
WKy alectinib 24 2 LLURALERIGHEE 16 if » HifiE
ZHIHEZR (CNS objective response rate) 535Ky
54% Jz 0% * alectinib FHEHZE =LA IGHEAE -
T C B8R AE S 1 5 F 38 crizotinib 7578 ALK 5
PEIE/ N R g 2 o A+ {52 alectinib #{5E
{LERIG IR BEE e N2 B 1 e s 20

ifij alectinib FIA ALK B4 FE /N Rt &
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ez ALK B I6 7 2 i A B2 crizotinib
AL A A M P o Y = TE SR = AR PR A
B (ALEX » J-ALEX » ALESIA) J# 5 ff 37 - 7F
2017 4 Peters 55 A2 —TERERE IR ~ BABGAER
= HARGIREEE T (ALEX) » AR JERiARSZmIGHT
Z ALK B PEIE/ Nt s A+ WA 23 s
alectinib 600 mg X, crizotinib fH 250 mg — K 7
R o BT R s AL G I - BB
ch 7 80K By alecitinib 27.8 1 H K crizotinib 22.8
il IR 9 AL TG 1A 53 1 Ky alectinib 34.8
fi#l H K% crizotinib #H}% 10.9 1 H (HR: 0.15, 95%
CI 0.08-0.29, p < 0.001)*'"22 o 7 45 5 45 ] 15
R SRS 2 5 AR JIE S A A S0 A7 #8053
2778 H 81 7.4 18 H (HR: 0.35, 95% CI 0.22-
0.56) 3 TEASMEREALIHIG -HHEIERS / KRR 2 IH A
IS FEA L A7 TR A7 B 3 7 Ry 34.8 {18 H B
14.7 @ H (HR: 0.47, 95% CI: 0.32-0.71)°2% o X
FRH AR by & S ESR > 4F alectinib B crizotinb
FH o3 A ks 82.9% Bl 75.5% o DL _EWFFEEERAE AR
IBFE ALK B IR N e A G S S

fssuiRs » i [ alectinib {58 7 crizotinib B
HY A B LATE - fESS I TE 9T ks 2017 4
Hida % A (J-ALEX) K 2018 4E Zhou 5 A & [t
A3 ~ BRBGEE =R KA ES + (ALESIA) W5E
i Jil53 R ST HASRRE F alectinib 300
mg — RN R K BE N 2 B 45 F alectinib 600
mg — KWK » e fER S L EEi - K
[ JFESRES BB ALEX 3B —BUPAG S 226 »

= * Brigatinib

brigatinib £y 58 XAy ALK #IHIE] - 735
T R AR R HETETEE ALK BT TR/ N At A
PR R AL BUIEA Y 32 crizotinib o E % crizotinib
A i SENE B 8 AR 28 T B Th 1S 2
3 (ALTA)?28 o

£ 2017 £ Kim FARY—IE58 1 PR
th (ALTA) » B ¥ crizotinib i S8 ALK B5 1% JE
7INHE AT 9o FE A A brigatinib & FH = - [
FTIKZ brigatinib 90 mg BX brigatinib 180 mg —
R—R (I 7 K 90 mg —R—RK ) » Bk
FRA7 Ry 19.6 8 H K 24.3 il H » B E TR

R BB FERAERIAH 5T 1 Ry 46% B2 56% » RE
TR AT o JEI AL TS 53 R 9.2 8 H B¢
16.7 6 H » BEPI A AL S A5 A1 Ry 12.8 1A
H ke 18.4 M8 H » R8I Ry 29.5 il H & 34.1
il A - BEWFFEEEARLE crizotinib EL S84 B3
{# F brigatinib (180 mg "R —XK » #hH 7 KB
90 mg —RK—R) HEMNEERER > DIk
a2 5 ) S5 T A7 05 S0 e R PR s S L T
27-28

brigatinib fESEHIAREEZ 3 ALK HIHIHIHIHG
H ALK [5 7 NSCLC i & B AL ALTA trial
SHEE2E - 4F 2018 Camidge 5 A MY —IEEH iR
HYEE 3 JHBE % 73 IR R PR S B  (ALTA-1L) »+
JASERIT R 23238 ALK HI5H1E A HE AR B ALK
Bk FE/ NIRRT A - BERE /IR 2 brigatinib
180 mg —RK—K (#4H 7 R 90 mg —K—
X ) B, crizotinib 250 mg — KR K o £ BN
FEAE Ry s AL A0 1 BB HE R 36 H H
ff » brigatinib 5 crizotinib & M5 AL 7 TG HH 43
Al By 24.0 8 H 2 11.0 fE A (HR: 0.49, 95% CI:
0.35-0.68, p < 0.0001) 5 K ZEHERFE I 4 85 I
AR 79% ~ 75% » BN R B AL F TR
Ay 45% K 65% (HR: 0.31, 95% CI: 0.17-0.56, p
<0.0001)>-3%

=1 ALK HD I
Lorlatinib

RIS ES — A ALK #IHIBIBiEG s — A i
LT B —RE LM EE S WA SR T
RS B9 AR B » (ki 2 B R 2Ry
ok o RIBLSFEEE (R ALK PLEE M & B
SHEM SR 78 =& ALK HIHDE] 10 o fEEs2
SR AN 18 A ALK #IHIERE R < W AR
K ALK [ SE 1 B K28 88038 A SR 55 50% » 8Lk
WAH—FLL EERE A S R 24 G1202R 28
19 - G1202R 2SRRI EE » [K Ry G1202R Z€
B AL B ALK-TKI A = i EEd: > -
{H lorlatinib 7 DL 58 i 38 A i [ R 1952  H Rij
lorlatinib EL#E 32 E ~ W BE DL K 50 - 45 BRI A
HEFTY ALK (514 W N e A s 9 A T
Fi 1. crizotinib FI£&4E 24> —FHIELANAY ALK HI5H]
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5l 2. DL alectinib B ceritinib U 58— ALK
ﬁﬂﬁﬂ(ﬁ%‘f#d\fﬁﬂﬁ@ﬂﬂﬂ;?iMﬂ: o HERUN

Z MR —TEEE IR RGBS TR P .

1E 2018 4F Solomon 5 A —IEHE —Hi-~ %
BZ ol ~ BB - A B ER IR
/N e HL 287 ALK 5% ROS1 FE[R S FHA L
A - Hrf ALK (1 A 228 £7 » 73 Ry LA
N 6% EXP1#H(n=30): ALK M~ K #

N
A
e

A%@““ZT“}\ s EXP 2 # (n = 27) : ALK 5
L&L i crizotinib R AL 2B A 5 EXP
3 (n = 60) X453 FsiigH » EXP 3A f# (n = 32) :
ALK 51 ~ 25238 crizotinib DL ¢ — Fé 5 [k fl
LI (R Z A5 crizotinib IGHERTEIE T ) T
IR AL IR A s EXP 3B #H (n = 28) : ALK B
M~ 252 58 H AR IE crizotinib &2 ALK HIHIHE +
(BB RITEIRELZIEA 5 EXP 4 #H (n = 65) :

&— ¢ ALK HIE < BRIR SRR SR

: WA G Medium PFS Medium OS
g 1 N s IRA. 0,
e BRI ( L ) (12%3%)  (months) (months) ORR (%)
F—
Crizotinib ALK PROFILE 1007 2nd 7.7 vs. 3.0 21.7vs.21.9 65% vs. 20%
MET (Pemetrexed or (Chemo- (HR: 0.49,95%  (HR:0.85,95%  (p<0.001)
ROS-1 Docetaxel) pretreated) CI10.37-0.64) CI10.66-1.10)
PROFILE 1014 1 10.9 vs. 7.0 NR vs. 47.5 74% vs. 45%
(Pemetrexed + (HR:0.45,95%  (HR:0.76,95%  (p <0.001)
Platinum) CI 0.35-0.60) CI 0.548-1.053)
FA
Ceritinib ALK ASCEND-4 I 16.6 vs. 8.1 NIL 73% vs. 27%
IGF-1R (Pemetrexed + (HR: 0.55, 95% (intracranial ORR:
ROS1 Platinum) CI10.42-0.73) 73% vs. 27%)
ASCEND-5 3 54vs. 1.6 NIL 39.1% vs. 6.9%
(Pemetrexed or (Chemo and (HR: 0.49, 95% (intracranial ORR:
Docetaxel) Crizotinib- CI10.36-0.67) 35% vs. 5.0%)
pretreated)
Alectinib ALK ALUR 3xd 9.6 vs.1.4 NIL 37.5% vs. 2.9%
LTK (Pemetrexed or (Chemo and (HR: 0.15, 95% (CNS ORR:
GAK Docetaxel) Crizotinib- CI0.08-0.29) 54% vs. 0%,
pretreated) p <0.001)
ALEX I 34.8 vs. 10.9 NIL 82.9% vs. 75.5%
(Crizotinib) (treatment- (HR: 0.43, 95% (CNS ORR:
naive) CI0.32-0.58) 85.7% vs. 71.4%)
J-ALEX 1 34.1vs.10.2 NR vs. 43.7 85% vs. 70%
(Crizotinib) (treatment- (HR: 0.37,95%  (HR: 0.80; 99%
naive) CI: 0.26-0.52) CI: 0.35-1.82)
ALESIA 1 NR vs. 11.1 NIL 91% vs.77%
(Crizotinib) (treatment- (HR: 0.22, 95% (CNS ORR:
naive) CI: 0.13-0.38,) 73% vs. 22%)
Brigatinib ALK ALTA-1L 1™ 24.0 vs. 11.0 NIL 79% vs. 15%
T790M-mutant  (Crizotinib) (treatment- (HR: 0.49, 95% (intracranial ORR:
EGFR naive) CI: 0.35-0.68) 78% vs. 30%)
ROSI
F=AR
Lorlatinib ALK NCT01970865 N/A NR NR 53.1%
ROS1 (Phase I/11, dose
EGFR escalation)

#F 1 NIL, nothing; N/A, not applicable; NR, not reached.
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ALK 51 ~ #2528 mifE ALK HIHH + [bE%
R AL Z IR A 3 EXP 5 #H (n =46) : ALK [5
e~ B2 = ALK JIH08 + LB 5N
AL A < B R 3 FESE S AH S 2 R A
B EXP3B#H - EXP4#H -~ EXPS#H - &5 R &
7~ EXP 3B #H ~ EXP 4 & 5 fHAYZE S ER 371
By 32.1% (95% CI: 15.9-52.4) F 38.7% (95% CI:
29.6-48.5)* o DL EERIRAESZ SGEHIE NS

— - 0

A

& ¥ B ALK B3 7 9 NSCLC Ji5 A i F
ALK I - EpidERE S HUR B # 2 (L BG
FE o SEATIE T S 2 G A T E /N B A AR
FIETE T2 - BIE BT ALK HIHIBILE R
ez 2 S B B H AR EE B E %
Kl ik - 2 L E AR ALK HIHI % 5
Bl FEAYET - SUEHE TPAEER R AR
(2 ) e B S 3R IR I OF F - R ZRBES 2
HETE 2 N RIIGRHR A B AL ZIGRAE -

e

LS AR AT BE - TR 074ESE ARG T - v
REI1094E-2H - https://www.mohw.gov.tw/cp-16-48057-1.
html

2.Siegel R, Ma J, Zou Z, Jemal A. Cancer statistics. CA Cancer
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3.Soda M, Choi YL, Enomoto M, et al. Identification of the
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cancer. Nature 2007;448:561-6

4.Wong DW, Leung EL, So KK, et al. University of Hong
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gene is involved in various histologic types of lung cancers
from nonsmokers with wild-type EGFR and KRAS. Cancer
2009;115:1723-33.

5.Shaw AT, Kim DW, Nakagawa K, et al. Crizotinib versus
chemotherapy in advanced ALK-positive lung cancer. N
Engl J Med 2013;368:2385-94.

6.Shaw AT, Janne PA, Besse B, et al. Crizotinib vs chemo-
therapy in ALK+ advanced non-small cell lung cancer
(NSCLC):Final survival results from PROFILE 1007. J Clin
Oncol 2016;34 (Suppl 15): 9066.

7.Solomon BJ, Mok T, Kim DW, et al. First-line crizotinib
versus chemotherapy in ALK-positive lung cancer. N Engl J
Med 2014;371:2167-77.

8.Solomon BJ, Kim DW, Wu YL, et al. Final overall survival
analysis from a study comparing first-line crizotinib versus
chemotherapy in ALK-mutation-positive non—small-cell lung

cancer. J Clin Oncol 2018;36:2251-8.
9.Wu YL, Lu S, Lu Y, et al. Results of PROFILE 1029, a phase

III comparison of first-line crizotinib versus chemotherapy
in east asian patients with ALK-positive advanced non—small
cell lung cancer. J Thorac Oncol 2018;13:1539-48.

10.0u SH, Janne PA, Bartlett CH, et al. Clinical benefit of
continuing ALK inhibition with crizotinib beyond initial
disease progression in patients with advanced ALK-positive
NSCLC. Ann Oncol 2014;25:415-22.

11.Friboulet L, Li N, Katayama R, et al. The ALK inhibitor
ceritinib overcomes crizotinib resistance in non-small cell
lung cancer. Cancer Discov 2014;4:662-73.

12.Marsilje TH, Pei W, Chen B, et al. Synthesis, structure-
activity relationships, and in vivo efficacy of the novel
potent and selective anaplastic lymphoma kinase (ALK)
inhibitor 5-chloro-N2-(2-isopropoxy-5-methyl-4-(piperidin-
4-yl)phenyl)-N4-(2-(isopropylsulfonyl)phenyl)pyrimidine-
2,4-diamine (LDK378) currently in phase 1 and phase 2
clinical trials. ] Med Chem 2013;56:5675-90.

13.Soria JC, Tan DSW, Chiari R, et al. First-line ceritinib versus
platinum-based chemotherapy in advanced ALK-rearranged
non-small-cell lung cancer (ASCEND-4): a randomised,
open-label, phase 3 study. Lancet 2017;389:917-29.

14.Ziogas DC, Tsiara A, Tsironis G,et al. Treating ALK-positive
non-small cell lung cancer. Ann Transl Med 2018;6:141.

15.Shaw AT, Kim TM, Crino L, et al. Ceritinib versus chemo-
therapy in patients with ALK-rearranged non-small-cell
lung cancer previously given chemotherapy and crizotinib
(ASCEND-5): A randomised, controlled, open-label, phase 3
trial. Lancet Oncol 2017;18:874-86.

16.Cho BC, Kim DW, Bearz A, et al. ASCEND-8: a randomized
phase 1 study of Ceritinib, 450 mg or 600 mg, taken with a
low-fat meal versus 750 mg in fasted state in patients with
anaplastic lymphoma kinase (ALK)-rearranged metastatic
non-small cell lung cancer (NSCLC). J Thorac Oncol 2017;
12:1357-67.

17.Sakamoto H, Tsukaguchi T, Hiroshima S, et al. CH5424802,
a selective ALK inhibitor capable of blocking the resistant
gatekeeper mutant. Cancer Cell 2011;19:679-90.

18.Kodama T, Tsukaguchi T, Yoshida M, et al. Selective ALK
inhibitor alectinib with potent antitumor activity in models
of crizotinib resistance. Cancer Lett 2014;351:215-21.

19.Gainor JF, Dardaei L, Yoda S, et al. Molecular mechanisms
of resistance to first- and second-generation ALK inhibitors
in ALK-rearranged lung cancer. Cancer Discov 2016;6:1118-
33.

20.Novello S, Maziéres J, Oh 1J, et al. Alectinib versus chemo-
therapy in crizotinib-pretreated anaplastic lymphoma kinase
(ALK)-positive non-small-cell lung cancer: results from the
phase III ALUR study. Ann Oncol 2018;29:1409-16.

21.Peters S, Camidge DR, Shaw AT, et al. Alectinib versus
crizotinib in untreated ALK-positive non-small-cell lung
cancer. N Engl J Med 2017;377:829-38.

22.Camidge DR, Peters S, Mok T, et al. Updated efficacy and
safety data from the global phase IIIl ALEX study of alectinib
(ALC) vs crizotinib (CZ) in untreated advanced ALK+
NSCLC. J Clin Oncol 2018;36 (Suppl 15):9043.



404 MRZE

23.Hida T, Nokihara H, Kondo M, et al. Alectinib versus
crizotinib in patients with ALK-positive non-small-cell lung
cancer (J-ALEX): An open-label, randomised phase 3 trial.
Lancet 2017;390:29-39.

24.Nakagawa K, Hida T, Nokihara H, et al. Final progression-
free survival results from the J-ALEX study of alectinib
versus crizotinib in ALK-positive non-small-cell lung cancer.
Lung Cancer 2020;139:195-9.

25.Zhou C, Lu Y, Kim SW, et al. Primary results of ALESIA:
Phase IlI, randomised open-label study of alectinib (ALC)
vs crizotinib (CRZ) in Asian patients (pts) with treatment-
naive ALK+ advanced non-small-cell lung cancer (NSCLC).
Annals of Oncology 2018;29 (Suppl 9): ix173-ix178.

26.Zhou C, Kim SW, Reungwetwattana T, et al. Alectinib
versus crizotinib in untreated Asian patients with an aplastic
lymphoma kinase-positive non-small-cell lung cancer
(ALESIA): a randomised phase 3 study. Lancet Respir Med
2019;7:437-46.

27.Huber RM, Hansen KH, Paz-Ares Rodriguez L, et al.
Brigatinib in crizotinib-refractory ALK+ NSCLC: 2-year
follow-up on systemic and intracranial outcomes in the phase
2 ALTA trial. J Thorac Oncol 2020;15:404-15.

N
A
e

28.Kim DW, Tiseo M, Ahn MJ, et al. Brigatinib in patients with
crizotinib-refractory anaplastic lymphoma kinase-positive
non-small-cell lung cancer: A randomized, multicenter phase
II Trial. J Clin Oncol 2017;35:2490-8.

29.Camidge DR, Kim HR, Ahn MJ, et al. Brigatinib versus
crizotinib in ALK-positive non-small-cell lung cancer. N
Engl J Med 2018;379:2027-39.

30.Camidge DR, Kim HR, Ahn MJ, et al. Brigatinib vs
crizotinib in patients with ALK inhibitor-naive advanced
ALK1 NSCLC: Updated results from the phase 11l ALTA-1L
trial. Annals of Oncology 2019;30(Suppl 9):ix183-ix202.

31.Friboulet L, Li N, Katayama R, et al. The ALK inhibitor
ceritinib overcomes crizotinib resistance in non-small cell
lung cancer. Cancer discovery 2014;4:662-73.

32.Zou HY, Friboulet L, Kodack DP, et al. PF-06463922, an
ALK/ROSI1 inhibitor, overcomes resistance to first and
second generation ALK inhibitors in preclinical models.
Cancer Cell 2015;28:70-81.

33.Solomon BJ, Besse B, Bauer TM, et al. Lorlatinib in patients
with ALK-positive non-small-cell lung cancer: Results from
a global phase 2 study. Lancet Oncol 2018;19:1654-67.

Treatment of ALK Positive in Advanced-stage
Non-small Cell Lung Cancer

Li-Jou Yang, Fang-Pei Tsai, and Tzu-Rong Peng
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Buddhist Tzu Chi Medical Foundation, New Taipei City, Taiwan

Lung cancer is the leading cause of cancer death in Taiwan. Non-small cell lung cancer is around 85%-90%
of lung cancer. Most patients those have been diagnosed as NSCLC already have advanced stage. Personal-
ized therapy already changes the prospective of advanced NSCLS treatment. There are various multiple molecule
targets to oncogenic drivers, such as EGFR, ALK and TKis. Since Crizotinib as the first ALK TKI for the treatment
of ALK-positive metastatic NSCLC in 2011, new generation of ALK inhibitors consequently are being developed
until today. The new generation of ALK-TKIs are developed to overcome the acquired resistance to therapy and to
improve efficacy in ALK inhibitor pretreated ALK-positive patients, intracranial activity and keep extending the time
to progression. This review mentions treatment options of established phase IlI clinical trials from 1st- generation to
3rd-generation ALK inhibitors. (J Intern Med Taiwan 2020; 31: 398-404)



