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[ Abstract] Background and objective Anaplastic lymphoma kinase (ALK) rearrangement is a common driver
gene of non-small cell lung cancer (NSCLC). Ceritinib is a second-generation ALK inhibitor, which can bring survival
benefits to ALK-positive metastatic NSCLC. However, few studies focus on the safety and efficacy of ceritinib in China.
Therefore, this study intends to investigate the safety and preliminary efficacy of ceritinib 450 mg with meals in Chinese
patients with ALK-positive NSCLC through a real world study. Methods From October 2018 to December 2019, patients
with ALK-positive NSCLC from 8 medical centers in Sichuan province were recruited in this study. All of these partici-
pants received ceritinib 450 mg/d with food. The basic characteristics, adverse effects (AEs) and responses were collected

and analyzed in order to evaluate the safety and efficacy of ceritinib. Results A total of 109 patients were included in this study.
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Data cutoff was January 23, 2020. The median duration of treatment exposure was 5.87 mon (range: 0.4 mon-15.7 mon). Total

AEs were reported in 98 (89.9%) of 109 patients and grade 3 or 4 AEs were reported in 22.9% of patients. Most common AEs

(mainly grade 1 or 2) were diarrhea (60.6%), elevated alanine aminotransferase (ALT)(38.5%) and aspartate aminotransferase
(AST)(37.6%). As of data cutoff, 45 patients discontinued ceritinib. The overall response rate (ORR) was 37.6% (95%ClI:
28.5%-47.4%) and disease control rate (DCR) was 86.2% (95%CI: 78.3%-92.1%). Conclusion The treatment of ceritinib 450
mg with food for Chinese ALK-positive NSCLC patients had a good safety profile and favorable DCR in real-world setting.

However, this conclusion needs to be further verified by large sample, prospective trials.

[ Keywords ] Ceritinib; Anaplastic lymphoma kinase; Lung neoplasms; Safety; Efficacy
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Jit 98 e 4 3K v A 0 M IR, b 28 596 /N AR
N2 i385 (non-small cell lung cancer, NSCLC) ., [Nkt = A
FIR R A TFB, £970%-80% B E IS I EL L 2 FARML
23, AR GALT T R E T AL AAE A BAR L A UK S
SN AL, NSCLCIIRYTA T R o [AIAE P
JR % (anaplastic lymphoma kinase, ALK) Y& a1 5 {3 Ky
il e ) DL BK BN JE R 22—, FENSCLCHIR AR 2 59% 1 , T
PROFILEFR S5 BE5E 12— A LK 2 I At 41 1 571
(tyrosine kinase inhibitor, TKI) v MsFsJE 76 A LK BH M g
JANSCLCHE A PYIRYT M B4, (A B EA TR S 2 i
i 2h . 25 e o AR TR D IR ALK-TKI, {4
A7 36 1k 5 OGP A T i 24 14 e 9 00 A D S 4 o 1
FHEL BeAh, T/ 10 IR PRIFFE (ASCEND-12ASCEND-2)
WA UES: ALK BAMENSCL C R #1252 26 B 85 Je die K 2 5]
750 mg/d %S IR I AT SRATH Y727 TIL I R A
5% (ASCEND-5 X ASCEND-4) JRIF 5L JCIS 7E so e Je i
FPRIGF B e — 2l N ZE B e, XF LG gefbyy, Hnl i
AR FBE ORI R A AT ) ) (A AT 5 Hh e
FEFE750 mg/d=s W IR AR H B TR IR Y W 1
L, BIANAETS | O BRI AE, £49609%-809% 5744 PR E /il S 1
TR A 2450 1 Fh T El SE IR IR 70, AR 52 1IRYT
MM Stk ASCEND-8HIF5E X S5t 5 Je i IR 24 7 =X %
FIEPEAT TIRR, SRR R FE 5 2 450 mghizE Ik
55750 mg=s @ IR B A MBI 28 2, HEHEAR
BV RSB MGE, T7 8CA B3 45 i H. SR, ZF el
ANBE RSO RE A IR AR, AR 22 5B K 5
MEATSANAG T o JE o R B AR 22 4 P K 78 8 dhs L i
WO OCHRIE o R, ARBFFE IR W€ 1 rp e A 52
FE T2 450 mgBE IR T B L Ak, FFHER T I I T AL R
e

1 FEREFE

L1 —GOR ARSI A | BRI S . B
e [l A T20184F107 2019 4R 12 T AR E2 T 0114
8RBT HLII 109 ALKFHPENSCLCI#, T - 13k
3% FE S JE R IRY T, 13 A BT T R G S R A R
HVER AR SEEATRIME BMELH (Eastern Cooperative
Oncology Group, ECOG) #F45, MR 5 | g BEASHY | Jified
OrH L RS T AL L PRDIR 25 45 JE A R AR B B R 9T
Ok, it AR 2 AEBER Pid s, I & T2 BE UL
LB B E A FE R IR T WA AN R 354 (adverse events,
AEs) .
1.2 A KHERRARUE A9 AbRE: D255 B 212 sl 40
241112 MNSCLC; @3 [EAERK A& 514 (American
Joint Committee on Cancer, AJCC) 2 /\ R/ M T11b 1 ak;
IVH; Q% - TG W5 IV (reverse transcription-
polymerase chain reaction, RT-PCR) ., Ventana®J% 4l
RS (immunohistochemistry, IHC) . 2GRN Z A8 12
(fluorescence in situ hybridization, FISH) 8% AT (next-
generation sequencing, NGS) PUF 5 ik Z— 12 A LKFH
s @R IR B ATE IR RS P B 54 32 ZE B i
JEIRTT, I E D2 N FE I e 450 mghiE HIRIAYT; ©
TR e R . HERR R : (DIF] 52 28 B B JE #L 1Ry 7
AHA 4 B PEHUMRA YT s @ TCTE AT A MRl T 1) AR
e
1.3 Gl N L A s s 2 /0 R 26 5 e 450 mg
Bl 1 e o B A A 2o e P 2 B 2 8 R i g L 250 A
M52, BEAE A s T 24
1.4 ARFASITROPS i &R R85 i
W R iz 45 45 7 20 Bir A J8 8 e AT B VT . A R FHAF
Fiz S8 [ ] 57 98 A W 50 e i 8 1 BR v (National
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Cancer Institute Common Terminology Criteria for

Adverse Events, NCI-CTCAE) S.0MU/- Al Fr A i
H AN RFAE T i RS T BOR H SE AR 97 250 F
Hr#rME (Response Evaluation Criteria in Solid Tumors,
RECIST) L.IWPEAY, 430 5¢ 2 %% f# (complete response,
CR) | #4r 52 f# (partial response, PR) | #JiFarE (stable
disease, SD) NIyt @ (progressive disease, PD) . & W
Z%fift % (objective response rate, ORR ) = (CR+PR) fil%{ /%
11%5%100.0%, N T5 % (disease control rate, DCR) =

=1 PABEHEZRH (n=109)

Tab 1 Baseline characteristics of participants (1=109)

Characteristics Data
Age (yr), Median (Range) 52 (25-78)
Gender
Male 48 (44.0%)
Female 61 (56.0%)
ECOG score
0-1 66 (60.6%)
>2 43 (39.4%)

Smoking status

Ex or current smoker 23 (21.1%)

Never smoked 86 (78.9%)
Pathology

Adenocarcinoma 104 (95.4%)

Squamous 2(1.8%)

Others 3(2.8%)
Stage

b 2(1.8%)

1\ 107 (98.2%)
Metastatic site

Brain 68 (62.4%)

Bone 39 (35.8%)

Liver 18 (16.5%)
Chemotherapy in advanced disease

Yes 29 (26.6%)

No 80 (73.4%)
Local treatment to brain

Radiotherapy 30 (27.5%)

Surgery 7 (6.4%)
Prior crizotinib

Yes 103 (94.5%)

No 6 (5.5%)

Others: include adenosquamous carcinoma and non-small cell
lung cancer-not otherwise specified (NSCLC NOS); ECOG: Eastern

Cooperative Oncology Group.

(CR+PR+SD) /A1 %%100.0% . A VR Fifi )i i 1] A7 20204E1
H23H.

1.5 Giit2#0 0 R RISPSS 25 0 AR B i HEA 710 40T,
HR I E P IS F R FARE D Ged T i T B A ik,
S5/ MBS RARL, HHECEHR AUECRT & 3 F HEA TR AR P S5
B ORR 2 DCRIK95% E-15 X ] .

2 #R

2.1 JELRIEN WF LA A 109, JELR BRI 1,
AN BH PRS2 (B 254-78%) , Lk iid61
1] (56.0%) , Hefilim T9E . REHEE To I s (864,
78.9%) o 104051 FR 9 BE A TR A i (95.4% ) o 1075 (834
(98.29%) Zr WA TV, orbfs i U0 %) 28 Ak 5 7% 36 o fivg
(6814, 62.4%) . B (3914, 35.8%) . JIT (1844, 16.5%) K%'
R (166, 14.7%) o TEIELAFAE NN R B D, 376
U A2 1 SRR B TR . 103491 (94.5% ) £ 35 hy s
Bleinir s RT3z, 2961 (26.6%) E WA TR
FE T IRYT BT 2 18 /DA S e 2 1T, iR
HNIZ B2 FE a2 e 16T IR AL A2 16.130 ] (V8
Fil: 0.31H-90.0M1) , Fi1iZ20204E1H23H, B#E AL
i 250 645874 H GERE: 0.4H-15.710H) o
2.2 BARVE TEITA 52 FE R 2 450 mghfigE IR Y109
Bl E T, BRAESKR A% 489.9% (98/109) o 3K-44%
AEsRAHN22.9% (25/109) , Horp 8 ULIK39L-494 AEs
A KT (gamma-glutamyltransferase, GGT) Fti
(11.0%) N Wﬁ@ﬁﬁ%%*ﬁ@ﬁ (alanine aminotransferase,
ALT) B & AR A S A T (aspartate aminotransferase,
AST) JHim (5.5%) o
HIARFHMF 2R, FTAARFM TR AR
FAIETE (60.6%) , ZHUEH &R LTS 259 M iE #5
AR R SR T2 M 20 A8 R B3RS, Hoh i s A
JETE D 2300 mg/d, LA K AL 24 . A ik
EAR NG E AT (31.2%) | MK (24.8%) | &
(23.9%) J P IEJR (15.6%) , F L5 =k 75 M)
fESH [AUFFALT T (38.5%) . ASTTHES (37.6%) . GGT
Th (29.4%) ] . i WUEF TR (20.2%) K #50i (15.6%) o H
il WA B EE Bz KB (22.0%) « 2 77 (19.3%) KA
TR (11.0%) o ASAIFSE AP 0 22 21 Hofth A WA R 544,
F3FIR o WL EE B AR R CoJFE 5 1 B o S i A
R, JCHTR AR R G B, 4R AEs (2 453%%-49% )
PPAT 38 o XA SRR A TR, RS2 PR A 1061
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H (9.2%) 3G-4H AEsTIHWT , I BUR AL 2. TCIRYT
$H3éﬁl§tfpﬁ4ﬂo

3 AR RZ5 AR, A8 (7.3%) AEs
Wﬁ?wﬂ;ﬂ%frﬁ%@ ¥7 7 2300 mg/d, EARJFEUT: 6
DA T AS RS Ry (RS | IR L 0 MRk s Ak
Rif) TR 7R i 1061 PR T R il LR T v 3 S R
PR22J) T 550 5 147 DR 30 2 MR R s a8 751

M2 30a], A SH B (4.6%) FIALT. AST S I L
JiF TH 7 S A Es I R T 259067, SRR i b F AT 4 e Mk
K2y, 3R (2.8%) HAEsIT FHFTK A2, TN
SHEEA R N (2f9]) K Z F7 (1)) o HLARDL %4,
2.4 EHPTRL BREVIRAE, 4sPIRFECIEL, FEEH
JE R R Ut (42491, 38.5%) o 1091 4, 103018 %
FERE D — R MR PEAL, 6 S TE IR 25 J5 B I RO
HIZET, R RTROFMEE . TCEF B FICR, 41418
FITREMPR, S35 & SD. WA 7R BR, i
H A ORRN37.6% (95%Cl: 28.5%-47.4%) , DCRN86.2%
(95%CI: 78.3%-92.1%) o

3 itig

FE I e AR 20144 1 Rk 36 E B 20 I BHiE LR
(Food and Drug Administration, FDA) $flt T & vame
BICIRTT i e ORI 2 i 2 ALK FHPENSCLC A,

R 2 BERFRBHLE (RAHMEXE, FERH>10%E35-44%>2%)

HAEFE R 750 mgZS JE IR o AHAE X — 5 7K R34k
AP R FAF R R R 1K70%-80%, B R AR R
WA/ (BETE: 72%-86%, Eil>: 66%-83%, MK
529%-67%) , PRI IAR A 1 B i) 5 25 W i R 1oz FH U2, i il #E
TRUE 297 3852 5% M 1 [ BsF e AU 245 90 5 A S S f
A 2R B R LA PR ) A
BB AF 5 131605 4 o 2 PR DRt 41 o ) R £ [

A2 B AR KO S FLE N2 Y R Gt R R

TE iy B JE ARG 7E A R 32 103 T EA T TR 5T, A5 —
o HT U, ChofFtom AL THERE A SR AR, ViR
IR ALKBAMENSCLCHR K B 232 ZE 5 B /2450 mghifl
. 600 mgPfiZE 1750 mg2s i — ARG 25 24y 1 2 1),
YT RN R RV & AR 25 5 a5 R R — LR E
FERTE e —LIRITHIORRIM 1M 78.1% . 72.5%H175.7%, 41
)22 S Tegtit i X, ABTE2 & EJrT, — 4B 25
WA 5351 24.1% . 65.19%F160.9%, 1 AN EL S 4
KRS RIN75.9% ., 82.6%H1191.8%. KU, ChoZFIoifF 5y 4%
B 7R450 mg P i 4 HAT AR 25 70 2 A R K
WA TEAN B O K A= % BJ5 20184F 28 ik Je 16 3. = AR AL 10
18 W UE ST 450 mgREAE IR, BEH 1R, BT, ZE 5
JETEEN BT 2 21454, (HRA ZE 5B E iRy A OC
1) 2 A P B By R o ASF AR D B IR T T
FEF 2450 mghlAE MAY T E A -PALKBHYENSCLC
FIAN R R RIS 7 85 580

Tab 2 Summary of common adverse events (regardless of drug relationship, >10% of patients at all grades or >2% of patients at grade 3/4)

Adverse event All grades Grade 1/2 Grade 3/4
Any AE 98 (89.9%) 73 (67.0%) 25 (22.9%)
Diarrhea 66 (60.6%) 64 (58.7%) 2(1.8%)
AlLTincreased 42 (38.5%) 36 (33.0%) 6(5.5%)
AST increased 41 (37.6%) 35(32.1%) 6 (5.5%)
Decreased appetite 34 (31.2%) 31 (28.4%) 3(2.8%)
GGT increased 32 (29.4%) 20 (18.3%) 12 (11.0%)
Vomiting 27 (24.8%) 24 (22.0%) 3(2.8%)
Nausea 26 (23.9%) 26 (23.9%) 0 (0.0%)
Skin toxicity 24 (22.0%) 24 (22.0%) 0(0.0%)
Blood creatinine increased 22 (20.2%) 21 (19.3%) 1 (0.9%)
Fatigue 21 (19.3%) 21 (19.3%) 0 (0.0%)
Upper abdominal pain 17 (15.6%) 15 (13.8%) 2 (1.8%)
Anemia 7 (15.6%) 17 (15.6%) 0(0.0%)
Weight loss 12 (11.0%) 11 (10.1%) 1(0.9%)

ALT: alanine aminotransferase; AST: aspartate aminotransferase; GGT: gamma-glutamyl transferase; skin toxicity: include rash, dry skin or skin
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Tab 3 Summary of rare adverse events (regardless of drug relationship, <10% of patients)

Adverse event All grades Grade 1/2 Grade 3/4
Non-cardiac chest pain 10 (9.2%) 9(8.3%) 1(0.9%)
Creatine kinase increased 7 (6.4%) 7 (6.4%) 0(0.0%)
Cough 6 (5.5%) 6 (5.5%) 0(0.0%)
Back pain 6 (5.5%) 6 (5.5%) 0(0.0%)
Thrombocytopenia 6 (5.5%) 6 (5.5%) 0(0.0%)
Dyspnea 5 (4.6%) 4 (3.7%) 1(0.9%)
Neutropenia 4(3.7%) 4 (3.7%) 0(0.0%)
Leukopenia 4 (3.7%) 4 (3.7%) 0(0.0%)
Peripheral edema 3(2.8%) 3(2.8%) 0(0.0%)
Hyperglycemia 2 (1.8%) 0(0.0%) 2 (1.8%)
Headache 2(1.8%) 2 (1.8%) 0(0.0%)
Dizzy 2(1.8%) 2 (1.8%) 0 (0.0%)
Tinnitus 2 (1.8%) 2(1.8%) 0(0.0%)
Stomatitis 2 (1.8%) 2 (1.8%) 0 (0.0%)
Proteinuria 2 (1.8%) 2(1.8%) 0 (0.0%)
Limb numbness 2 (1.8%) 2 (1.8%) 0(0.0%)
Visual disturbance 2 (1.8%) 2 (1.8%) 0(0.0%)
Prolonged QT 2 (1.8%) 2 (1.8%) 0(0.0%)
Bradycardia 1 (0.9%) 1 (0.9%) 0(0.0%)

x4 BERGHENALGTISREER
Tab 4 Dosage adjustment of patients during medication

Index Ceritinib (n=109)
Median duration of treatment exposure 5.87 mon
Dose adjustment or interruption 12 (11.0%)
AE requiring treatment discontinuation 3(2.8%)
AE requiring dose adjustment 8 (7.3%)
AE requiring dose interruption 5 (4.6%)
Gltoxicity requiring dose adjustment or 6 (5.5%)
interruption
Vomiting 3 (2.8%)
Nausea 2 (1.8%)
Decreased appetite 2 (1.8%)
Upper abdominal pain 2 (1.8%)
Diarrhea 1 (0.9%)
Gl toxicity requiring treatment 2 (1.8%)

discountinuation

AE: adverse event; Gl: gastrointestinal.

AR BN A ER BTG R E LAAEs
WIETE (60.6%) . ALTELAST I (£938.0%) . AT

F% (31.2%) . GGT 1 (29.4%) | MKt (24.8% ) FIE.L>
(23.9%) o WA R il 5 B LA s I gw A E 1
ASCEND RS 57 25 . ASCEND-2HF 5894 A T 14014
28 v MR JE AR YT E E R ALK FHMENSCLC, oA i
ANHEZ540%, Firfy 85 4552 FE 5 )¢ 750 mg/dZs 1
i S5ASCEND-2BFFEAHEL, ASWF 58 HER A Es & AR R AIG
(89.9% vs 100.0%) , 3%%-42% AEs & HE R B BT (22.9% vs
71.4%) o BRAR SR ZAR S T B A B R AR T AL TE AN R R
(MRt : 24.8% vs 62.9%, Wail>: 23.9% vs 81.4%, IE15: 60.6%
vs 80.0%) , - 4N AL IEFEME T B JU I . (MKt
2.8% vs 4.3%, %> 0.0% vs 6.4%, 75 : 1.8% vs 6.4%) .
I, A ZE R 2750 mgZs I i AL, 450 mgRfi%s (145 24
AT BA 8 A AR 2E B B e S B TH AL AN R
I
TE LT N J7 THT, ASF 58 W58 1) i Rl AE s TS5
R R R e P T R AR 1%, F BRI E
WriE T e (TS . I O IR s AR ), & AR
M5.5%. MiEASCEND- 25X, AEs' TR 2548 15
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B T ) BB 3 509, 3 R R L T AL T S R
[, AEs B Kk A RIK E7.9%, B3 & ARG
(2.8%) o TE[AIFE}450 mghfi%E IR AT ASCEND-8HF 5 1)
H, AEs'F B R BT RIS 250 R AR A A
17.6% . 45.4%)%7.4% , WHH S = TAHIEFE . SR, X 4524 i
K 5B 7R, A58 240 8 3 T8 o B0 8 i 1 2 P 32
L5 B e Ak A 2, TR, RS L8R 31 R 5 g 1 P
1S 2510 % A2 R I 5 FASCEND-8MFT (1.8% vs 0.0% ) , 5
FTBE PR I AR T 36 o LA A 45 24 b, T LS
SR W22 Z2 TR S (ANAIF 5 Hh Az e 32 00
SO ), P 22 S B A BT 2R AN ] o BT
F, AT LSS B R 2E 58 JE 450 mghifiE il
(24 ) ST I 25 3 e SR A TR 2 AR I
TENFD 22 52 0518, A5 R LLsk =R RIS & A
HEAWFFE X R ASCEND-8HF 5T M HL R, [AIFE 2 ZE BB e
450 mghlA AR LA 251550, ANERAEAESI A K A= 5%
(89.9% vs 99.1% ) B34%-44L AEs) % A5 (22.9% vs 64.8% )
D5 T, H AR 2 A RO AR R R A S 0 i Ak A
AR R AR 71, BTSN R % 5 ASCEND -8
) (60.6% vs 57.4%) , MK (24.8% vs 38.9% ) S 3il»
(23.9% vs 41.7%) & 45 ASCEND- 853 [ M1 . Bk
T A % iz IR B B ST 1 T ASCEN D -8 F 5% P T4 8 %
i, P& R E AT e B A R A ATEAS S 2 — B 25
BEMEIE, T B IS BRI B RSB A T i — 2D
ARG LR T B 2 B JE 450 mgbifi%E
TALKFTENSCLCHWI AT RO . ZFREVI#E, SR
ORRH37.6% (95%CI: 28.5%-47.4%) , DCR}86.2% (95%CI:
78.3%-92.1% ) . [(JASCEND-2BFFTHIHLH, W4 (07 508k
PEAHIT (ORR: 37.6% vs 38.6%; DCR: 86.2% vs 77.1% ) 7)., Tfii
5 ASCEND-S HA BRI 0 U7AH G, AEFE IR 3R AGAH
FIIDCR (86.2% vs 90.9%) o HTAMFFEFEA TR/, Fifl
Vi), i — 20 W7 ROE R o S TE JS SL R U7 Hh Ak 2
Wtk
KIS, ZEREEIE 450 mghE I 4 25 )7 X Ae
B 24 AR RIRE AR 52 750 mgZs IE ik FH
HIZA 25 AL, FERRER R 450 mgllEE IR FHAENS B & F#AIT
BB RFAF AR AR, RS A IE AN R S0 &
A, TRl RS R T AR E 2GR I o 020 07 R A i
7N, FE L e 450 mghiE IR AR TALKFHPENSCLC H A 4%
UFRIDCR, (H I T S R AEAC T B HiT BE PR 50 R i — 20
B uEAIIESS
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