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[ Abstract ] Background and objective Crizotinib was developed in recent years based on targets of anaplastic
lymphoma kinase (ALK) fusion genes. The aim of this study is to explore the efficacy of crizotinib in treatment of non-small
cell lung cancer (NSCLC) with ALK/ROS] rearrangement. Methods Retrospective analysis of 40 patients with ALK/ROS1-
positive NSCLC, who received treatment in Beijing Cancer Hospital during the period from Jun. 2013 to Dec. 2014. Results
Among these cases, 39 were adenocarcinoma and adenosquamous carcinoma, with characters involving signet-ring cell car-
cinoma, polypoid adenocarcinoma, acini and papillary adenocarcinoma. The median age was 49.5 years old, with the overall
response rate of 62.5% and disease control rate of 95.0%. Of all the cases, median follow-up was 14.6 months and median PFS
7.5 months; median OS has not been reached; the one-year survival rate was 77.4%. The median PES and OS of patients receiv-
ing first and second-line treatment tend to be longer than those who received post-second line treatment, but with no statistical
significance (PFS: 9 mo vs 6 mo, P=0.06; OS: 21.5 mo vs 14.6 mo, P=0.12). Twenty patients who experienced progression in
brain metastases. After experiencing progression, the patients receiving 2/ generation ALK-TKI treatment showed efficacy
of disease control and survival. The adverse events include gastrointestinal reaction, transaminase elevation, and distinctive
visual abnormalities, etc. Conclusion The clinical features, efficacy, and adverse events of crizotinib in the treatment of the 40
patients with ALK/ROS1-positive NSCLC are similar to the data from the previous reports. The most common site of progres-
sion was brain metastases. The treatment of crizotinib-resistant patients using 2"'/3" generation ALK-TKI could delay progres-

sion.
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JiiJEE (non-small cell lung cancer, NSCLC) # A K KF T
Z & (epidermal growth factor receptor, EGFR ) iR A8
EGFR¥E S R 4 B 57 (tyrosine kinase inhibitor, TKI)
FPRAHSCH R . gk, FHRNSCLCH A TERY 3K ) 58
P8 F AT A R B s 25 WA SR 20074F, A
M54 (SodafE IR ikova S5 R [ & B TNSCLC
HK 75— YRS [N — — o B Sh W) B A G 1 4 5 Te) A2
WRELIRE S (echinoderm microtubule associated protein like
4-anaplasticlymphomakinase, EML4-ALK ) J& K 5 HE 7 v @il
Bro X RlEJE RAE Ry —Fh 2 P BOE TR, SRS 41 N
W R SRS S BRI 1) — 2% 2 25 5l i (RAS/MEK/
ERK, PI3K/AKT, JAK2/STAT3) i&4k, {2 #ENSCLCHJ H
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SRR 2 25 TR (£ XFALK/MET/ROS-1 41
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BT FIR— RS RYE R CR , 201148 SE[H &
A S 2 PR se M JE BT SR FALK E HE
PFHEEAINSCLC, IXJELKEGFR-TKLZ JFNSCLCHE VAT
AR R 20134F, v e JE A8 P R AL
i, [l o RIS TS AL TR AR ) Ventana S 22 21
iz (immunohistochemistry, IHC) 5 5 B4
BER IV (reverse transcription-polymerase chain reaction, RT-
PCR) S HALKBHENSCLCIZW T ik, P TR EE
WirAIG Y FALK FHYENSCLCHB R IS, 285 i 245 I PR 22
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NSCLC ([ B ifi i A 58 B 23 55 7 AN S CL C o A B iy
P51 ) , ZVentana IHCEL D¢ G RN 2458 F4 AR (fluorescence in

situ hybridization, FISH ) B{RT-PCRIE R A LK = HERl A
FEIPAPE (BLROSIIEAIEHER MBI ) | #2323 2 /28K
TR JRIRYT (WIIAPAER 250 mg bid) 5 A MIT 3L
PEAS A, AR ST T RO TN AR HE (Response Evaluation
Criteria in Solid Tumors, RECIST) 1.1 #EF TIP3 04N, I
IRGERISERE, NALEAE M Tl 2RI K Vi
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INHAWNSG A BORWE LR, e e iy F I e kT
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CT) . R % (magnetic resonance imaging, MRI) %],
HAERECICT LIFRHESA P ROTY, Z )5 fE2 4 E Wik
Trfe s R N5 . HRCE (response rate, RR) iE LK
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5N Bk rofl, bk, P AR IR 49.5 % . AR
H1580%, HAPIVEIA T (39/40) , JELZ W LIRS R 32

(39/40) - 35/ Ventana THCHK M ALKPAYE, 451 FISHAS
ALK[AYE, 3fRT-PCRAG M ALKFHM: ; 26ROS- 145 1 FH
P P SALKIL ) 5 26 S EGFRE LAY, 147
S KRASHRAILAE, 2 B EIT ML H 200 (23
i), WA E 11 A 2HIRYT e H B B i R A RS it
2 2161) . SR IRT TR LLA—— 2 A 45 136,
— 2D F14.
2.2 7RI EJRIEIRYT MAEAEE L AR 2E VAL vl e
e A R N62.5% (25/40) , Hih—£RI6T7 A Rk
76.9% (10/13) , ZRIAIT A BEN69.2% (9/13) , =&
ZRIRITHFEN42.9% (6/14) . LA PIRIE NI HF95%

(38/40) , MR LN o AFEPER] L 4R (<502
5>50%) | WARR B (AR S AN SR ) | A TCHE
R SLRIGT (—E 5 LR 28 ZMARETST
2% 5 (FisherAGHIRE: P>0.05) .

401N AAAF ST, T BT 14.6 1, 4241 P {37 PES
7.5 1 AP AOSHARR (IKE21.51H ), UEAELF
K77.4% . AFPER] Al (<505 5>50%) | WARARSGL (MK
JHE S ARSRARE)  ATCIN % Z (B PES X OS TL 4t 1
S U T RAAE R AN — S X Tk
JEIRYT & IO R LA S R A 2 LT L-T&12. anE2 R,
Hi— CEIRITE I R IRIT T OIPES . OSHTIEK
W, HE IG5 L (PES: 9N vs 611, Log-rank
K36 : P=0.06; OS: 21.5TH vs 14.6™H, Log-rankA 5 :
P=0.12) .
2B U R Lk 4 A AT 3 1491 AR T e R e S T

J'&, KRB E G SRy T BRI AR (i A it
kT MK B 1 K M ALY . IFFE RS A AR IT ) |
Ak S MRS SR IR YT B e 4 BT T R (A =ARALK-
TKI. 2 5by7 sOMABEAL ST S ) | 1697 S 15 Bl
R, U R Ry i SR 5 64.5% (20/31) , 251
B AL S 80% (16/20) ML AL J 2 e Mo kb i0F
Jre B Rl ke AR 2%, I 45 TR AL B4 RO
kL vame e (253 i —fCALK-TKY) FiK, 70%

(14/20) {5471, HO7OSHAR]E (KME21.57) o
2.3 RN (Z4tE) AR BREREZ ORI TR B
B AT, WA RN (& AR KT 10%) h: Bl
Bkt AR R AE RS JEYS | e S W T e S L
AL B =TT, ZEONP2H, 3H/ABAR
SALEE: STt Sk 2 48] (59%) | RIS (2.5%) | HdER:

7 1 40fIALK/ROS-TE HEFRE B3 I AR R AR IR £ G NFFAE
Tab 1 Clinical and pathological, genetic testing features for 40
patients with ALK/ROS-1 rearrangement

Feature Classification and cases

Gender Male 19
Female 21

Smoking status Never smokers 32
Regular smokers 6

Occasional smokers or unknown 2
ECOG score 0-1 37
2 3
Stage vV 39
b 1
Age (year) >50 16
<50 24
Characteristics of  Pleura effusion/ pericardium 28
metastasis Brain and meninges 1
Bone 15
Liver
Adrenal gland
Treatment line 1 13
2nd 13
3rd 6
4th 5
5th 2
6t 1

AL 28] (5% ) LA S S T340 (7.5% ) o JoA /0l
BEPEALES: SEME OB 2 BAOK I, SR PERRAC | Wb
SR (B Wy RRE) BB RS IBLLRT . FE
PR R TR AR 55 845 F B PRI AR T s 1, S0
P BRI V213 07 A N ) 2 N 1 8 0 W L =3
JEIRITSRZEIANH, 2091 2 TRy S5 ROk A i g5 =2 Uk
2 A S0%-80%, LA IARYT R LRSI e A
R L 3k3.

3 it

EML4-ALKRG A LS5 I6TT 201 AR ER il PR i
TP TR S Z—, IS TR 58 A Ry T R
fRB), M 20074E T R A LKHE 5 & PR E 201 14EA LKA &
FEPI IR T e TR AL ETTIARYE, ALK-TRIDI44E
i a)E 58 T M EGFE|EGFRIFZEGFR-TK LT F-404E Y &
JRDIRE, WM EAHIETT A 28 B,

HRERERERERE
www.lungca.org



<164 -

2 3 ERATFHEREE HRIEX. FEATREA

Tab 2 Clinical modes, subsequent treatments and management outcome for 31 cases in progression diseases with the treatment of crizotinib

mOS (mo)

mPFS

Subsequent treatments classification after crizotinib failure (Cases/Controlled Cases?)

Progression

(mo)

modes (cases)

Local treatment

Systemic therapy

Interventional

Thoracic cavity

Local radiotherapy

Chemotherapy Symptomatic-

2nd/3rd ALK-

Crizotinib-

therapy

treatment

(Brain, lung, bone)

based
1/0

TKI
4/4

based

Not reached

8.0

2/1

10/9

4/4b

10/8

Gradual or

local progression (17)

1/1 5.5 Not reached

5/4 2/0

2/0

5/4¢ 3/1

5/3

Dramatic progression or

PFS<3 mo (14)

a: The controlled cases in each treatment item not only come from a particular therapy but from the combination of systemic therapy and local treatment. b: Of the four patients receiving

chemotherapy, two received the treatment of Crizotinib plus alkylating agent and one continued to take Crizotinib after one cycle of systemic chemotherapy, which were all attributed to the

comprehensive treatment. c: One uncontrolled patient died only after one-week treatment of 2nd generation ALK-TKI. mPFS: median progression free survival; mOS: median overall survival.
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ALKFEHRA N AR | KE X8 T 1r 24
2 T g [ JE P AF 5 UE S NSCLCHRA LK FHEAY 2 A2 %0 39%-59% (4F
B Atk . DORWEAR I B9 X — R AT BE TR ££8.3% ) o ALK
HHENSCLCHEGFRZE AR ifi i Wb ] T AF 52 N CRip S B 5%
FULIK 525 PROFILE 1001, 1005, 100745 E1 8 /RALK
P BB 2T R AR IS Y 36T 504 -51% ), AN IR =i /D iR
(4 EL A5 0 1, JCBH SRR 22 5, B TR Mm T, 250 i,
EGFR., KRASKEIN 2l 1A= Rl ALKBHE B UL A4 fE A
i It . LR PRl SRR |« B8 e s 15 R PR B
L FSC G B SR BRI YR i 28 B8 o A I 9 4 L i DR e Y
65T = B0 2 0 B RN sz R,

LTI 40 1 AL GIEARY , rh A7 4E1%49.5%, 80% MA
WA, JLTE AR, AGVFREI R L SR R RS AR |
EL 02 At g AN AR 2 A K B4 AR 1 26 A L IR P il e 11 2 AL
57, SEGFR, KRASTRAEILAF I B R 3 A5, H s |
W 52 BB AT B, X BRI PR B B AE357 5 [ e o 11 4 2
AHAL

PROFILE 1001FIPROFILE 10054} /& a5 Jg 4 Bk 2 Hues
FERCAR U | TGRS, M4k T20064F . 20094F )5 3h, A4l
AIPEAL SRR B4 B o143 25901, 455 B R BE AL TR
ALKEEHENSCLC I va e Je 2 WA %% 5 1560% (PROFILE
1001 JJ7 BF4 4, P 4F e 38 A 30K S3%-61% , BT £t 5 H s
PROFILE 100547 8% — 34, ¥1#41160%) , PESH5I289.71H | 8.1
A, VEAAERD N H75% ., 67%36101 5t vt i T 2540y 7 16 B
IRATEP R AN 10% . PESI2H-3HBIFRL, HIF80kfs
U, PEROREEE T UL AT BB 8RN . Z )5, WY
BEAIL X BRI AT B PROFILE 1007, PROFILE 1014414k 53301, 435
5T — 2 F— 4R Iy FH e e B Je X He AR TP iR FALK FHE NS CLC I
788 20134F Shaw S 7F (HT oAk 2= 243 ) i TPROFILE 10074
FELEIRY, BR T e IE (17361)) X Hks 58 i 2E sk 2 7
M ZEAIT (17415)) AT R M65% vs 20% (P<0.001) , L PESH
7740 Fvs 3.0 (P<0.001) , BaMs 2 2T 1/3 0 Zi bt ZB A oot
60%, TV PESSEALITZH 21542, 20144E Solomon 25 L7E Gl Jitg
i) & F TPROFILE 1014fF 58 45030, UFS—4k sa s B e

(172451)) X LU MR A LAl AR ST (171681)) TP 80 B . A 0%
74% vs 45% (P<0.001) , FF{ZPFES 10.9MH vs 7.0 H (P<0.001) , 1k
7 B i J I P 58 W ik B R A, 2R SR AT A A AT
BT, POOSASE, X—45 N 20144 36 [E [E 37 27 A e M 245
(National Comprehensive Cancer Network, NCCN) 8 vamp

Ble—4IG 7 A ALKBHPENSCLCRE 2 T A, 4P, ShawZ04
1B F 5T 2R fEPROFILE 1001H0 A ZH 7 A Bk Je 1 R B R A
HEAEAF B, PA0SIk29.61 A, X2 FRILI7 A

HRERERERNRN

www.lungca.org



[ il g 2% i 201643 1 55194 55 3 1) Chin J Lung Cancer, March 2016, Vol.19, No.3

%3 NARWERESEMEEEXHARKIE (n=40)
Tab 3 Adverse reactions associated with any reason after crizotinib treatment (n=40)

* 165 ¢

Dose reduction/ temporary

Adverse reactions Any grade [n (%)]  3/4 grade [n (%)] . Treatment termination
withdrawal
Digestive reaction
Nausea & vomiting 25(62.5) 2(5) 3 0
Abdominal pain and constipation 7(17.5) 0 0 0
Diarrhea 14 (35) 1(2.5) 1 0
Disordered vision 17 (42.5) 0 0 0
Neutropenia 7(17.5) 2(5) 2 0
Anemia 4(10) 0 0 0
Transaminase elevation 21 (52.5) 3(7.5) 2 0
Increased bilirubin 1(2.5) 0 0 0
Albumin decline 1(2.5) 0 0 0
Fatigue 4(10) 0 0 0
Sinus bradycardia 3(7.5) 0 1 0
Limb edema 3(7.5) 0 0 0
Nerves numb 2(5) 0 0 0
Tinnitus, hearing loss 1(3) 0 0 0
Limb vein thrombosis 3(7.5) 0 1 0
Rash 3(7.5) 0 0 0
Lower creatinine clearance 1(2.5) 0 0 0
S S
g E
pe PFS for all 40 =
2 Censored data 9
3 5
2 2
g k7 0S for all 40
= o Censored data
2 g
2 s
3 2
0 5 10 15 20 25 0 5 10 15 20 25
Treatment time Treatment time
Bl 1 £4E405 Ok ME R BEPFSHZ (A) FIOSHZ (B)
Fig 1 PFS (A) and OS (B) curves for all 40 patients receiving crizotinib treatment
S 5
ks s
2 PFS in 1t and 2" line 3
c
o PFS in post-2" line S
3 Censored data E
< =
= = 0S in 15t and 2" line
o >
= 5 0S in post-2"d line
v a
Censored data
0 5 10 15 20 25 0 5 10 15 20 25

Treatment time
2 —%. ZEXE L& EIRTTPFSHIZ (A) FOSHZ (B)
Fig 2 PFS (A) and OS (B) curves in 1tand 2" line vs in post-2"¢ line treatment
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T 0378 YT Ko X BB AT 5 HR A I 7 R B A, PESJL
oS THRIE.

e LR PRI 5 T, AR S5 B R 406 rome Ry
JRIRIT I BA R 62.5%, —LRIBIT HRCR76.9%, iR
JF A R0%69.2% , A HFPES 7.5, oS A TF21.8
A, VEAAER77.4%; BT 80KF-5 EIBR T 45 R AR,
—R | TR T RIFIRYT A PO PES  OSH K A, 1R
IR L T A ALK BHPENSCLC S T —28 . 2R 0 JH vamk
B IRy ROER

H AT PRaF 58 A R va e 2 va T o B v o B
R — MR AR RSO . 20124F, OuEBIEFPROFILE
100111005 IR IR LB F5 i, I FH ro s Je iF Ji2 J5 4k 29k
#a RE G IR EON AL 583, 25 R MR Je AL I
FR R RE M I 2% 7KF190.26% (0.001,4 pmol /L) , TA A ik
(DI ST 28 J i e Tt 2 s s R e 1) ik ik 6 b, Tl ECIE
(e MR SR TR 205 SR iy [l st 4k S s R e v Y 7 T L
B SR B RN /b6 1 H I PES . 20154 Daniel
2R ZEPROFILE 1005 H11007 K42 7R . 7e mhER JE vy i
12 JA B4 B R N A B ) A A B (56%-65% ) , Ll
DAL ek P v 7 20 S s ] B S e 4 B S g ke e 7 3
Jmtal,  Fa e s R YT I R T e T A A BT R 1Y
F g kL R — RS IS, A[FTFEGER-TKIMIA
JPRFIE, XATRE S ALK EHENSCLCH X A2 R4 (central
nervous system, CNS) ¢ F 2R FEAH G, {E b 55 813X 18 2
O N M - N 2] 10 o O i 2 B S el 1 170 0 T B 4
HE J ) BB A s R JE TR YT HE R IR 23R T A AR A
FERR RS, M AR ST M I S B 1 J AN 2 ARG MR 24 1) L
FEI, TSR A AR SE SR e IR YT TR PR O 1) SR LA
FEA AR Jr i kb 4 B il A s ] 04l i B —fGALK/ROS
TR TG I TCNS (1) %8 15 77 1 L v i B JE 5 58 [ ALK
TRIE M, FHTFH0I6 MM 25 ALK FHENSCLCiN #4765 1
A AR, HRT— 2Py 5256 FlG A S/ — A%
ALK TKIFEIRYT HARRIZE RGN 7E s fy e
it 24 3 R 7 L e,

AWFEL27% (11/40) FBFAFAEILL NG HS, T8 5ok
BRIBIT R EE T, £764.5% (20/31) B k-
HERE, SCAF v MR JETR YT I R 1Y R R AR L XTI
Y NEE, FATKZ R gkl i B e sl 7 5T 0, =R
ALK 0 2 BA I I R A R oy, 2508
Bk, Bk AR, AR AP ARSIk 2R, 2001 ik
Rt R R AL OSHIAR RS, BT 2151, Bl
PG L RS AN A5 v AR JE B A LK-TKIFRAE, i

Jry TR TRCIT X 2k 7 il e 2 SCEE R o A2 1A i % i R
RO Jr 11 52 2 T 24 K0 R 4 081 o 2 RS 0 T i 4k 2 T 2454
R A/ =ALK TRUS #48 HLLPES . OS3R £5 F11
JEAR PSS, S HEHT— VALK TKIA 72 IR some B e it 24 1o 1
#

TR JE AV E I MET I G A, /2 ALK/MET/
ROS-1Z LS TKI, PR TALKEHE, C-METY 3, %
AFFIROS-1 2 HER At 2 s e R JE ) E 2880 1 . ROS- L2
N S8 Z AR A TR Pl 2 —, S ALK S OC, 7E
NSCLCH R E%R19%-2% o i1 FE M B Fii Bergethon
AR 0124 428 1,073 FINSCLCH R FE A i 15 HE ROS-1
HENSCLC 18 (1.7%) , 7= W A A& A28 1%, I KR
TESALKHEHENSCLCHLL, FEMERJEIRTT A 4% 57%, 8
PIpi a1 #879%; PROFILE 1001418 ROS-1E HENSCLC 50
151), vEm s e WA WK 72% , AEPES 1921, 4EAAE
%859%12, HE/RROS-1T HHE ALK-TKIMA S 5, U1 kT
5323 B, 55 —4RALK/ROS-1 TKI PF-06463922 . A 5
Fro MR JE I ROS- 1AM HIlTE M FICNS R M, X 7 ik e
AL SRS

ARUFFEAA2BIROS- 1AM %, o 1ALK/ROSI
[ B 2 T B Je 7 R4S D, PES 6N H, 0SB k134
H; 51BIROS-1FAYE 35, e JeyT 44 PR, PESHL 61
A, same R Je i i i 4k IR e e JE + R R TR YT, s A
PRI EE RS REAR, AR FH —4CALK-TKI PF-06463922
SEIH BRI, AERAF S, N TE R AEIR , 0Sik141 ],
FHFPE-064639221] LA IR ROS-1PHIENSCLC X v e 5 g
Ik K T2

KF MR e ) e b BEA JLAS IR Bl PR 56
BAie IR, SRR BTN 37 AT, K2 HOAN KN
oG, AR ROV AR 4 B & AR 5% . B AN R
NALFEE AL TE RN CEC R, IGYS | A S HOEER ) |
PUBEZEL S S BT R AR D LA OK I, 9% = %, H
rhRc R DL SR A R e T R At e AE D
DA RSO A s D8t 28 QTIRMHAE | Z M5 FEIL
A AR AN R SN R B e (<19) | [ 5T it
I (1.6%) , ¥y 7 s WD g . Ml gtk LTS S it sl f5
2,

ARSI R S 5 R PR R K BOR AL, & A%
P o B AR R T AL T8 T % B R IR R R
AL D I Z 5, RTAFIOR RSO BRI SR AN AL 3
G /AT, 3R /A R AR S EPRGE R (N34
JAGEE G TV K HE7.5% , S PROFILE 100141110053t
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T3 W A Tl T i 2 A28 7.496 ) KE 75 FE# 29 5% AH
o1, FRE DRl 2t R B 2, R XPRETR YT I BT A2
1BYY, BEA R LA EI6Y7 &, BV —ACALK-TK I
(] 1 BT S A 2% 3 — ™ B R 18], 845 2520 K FTEL
FIRITIRAE R AT, R mgkSGYY, B4 —fRALK-
TKUR CE K o AT 55 BRI ARG 40l , B
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