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Abstract: Objective To mine the adverse events (ADE) data of anaplastic lymphoma kinase—tyrosine kinase inhibitor
(ALK-TKI) on the base of the United States Food and Drug Administration (FDA) adverse event reporting system (FAERS) da-
tabase, so as to provide the basis for clinical safe use of drugs. Methods ADE data of five ALK-TKIs (the first generation of
crizotinib, the second generation of ceritinib, brigatinib, alectinib, and the third generation of lorlatinib) in 14 quarters from
the first quarter of 2019 to the second quarter of 2022 were extracted from FAERS database. After deduplication and data
cleaning, signal mining was performed using reporting odds ratio (ROR) and proportional reporting ratio (PRR). Results A to-
tal of 8 444 ADE reports with five ALK-TKIs as the primary suspected drugs were screened out, and 563 ADE signals were
obtained after analysis and processing. After removing the irrelevant signals such as product problems, social environment,
various injuries, poisoning, and operation complications as well as various operations and medical treatments, a total of 20

kinds of system/organ class (SOC) were affected. Conclusion The SOCs involved by the five ALK-TKISs varied greatly, so spe-
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cial attention should be paid to the monitoring of systemic diseases when these drugs used clinically. The common ADE sig-

nals obtained in this study were consistent with the specifications to a certain extent, proving the reliability of the research

method. The clinical use of the five ALK-TKIs should be individualized considering the characteristics of different drugs.

Keywords: ALK-TKI; FAERS; Adverse event signal mining; Report ratio method; Proportional reporting ratio method
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] 7% P4 bk B 9% 34 i (anaplastic lymphoma ki-
nase, ALK) & — 5 5 i 22 TR A 2 44, 1h 2 %5
R B ALK SEDY b 5 180, Jm T I0E 8 3R 2 M K
R ALK SRR 32 B3 i — oy N80 s G
AR R GR , Horh i W R RS R . ALK il
G4 H I C W 2 1 22 M i R 08 B0 9K Bl [
R M SIS M OCREE 1 4 5 ALK Rl A R ]
J2&: 3E /N 4 B il %% (non—small cell lung carcinoma,
NSCLC) 1y 3= # Filt -5 PR 7, 2 d5c 35 1) ALK 56 ]
FHE BT 0, 5l ALK % 22 R it 41D i
7 (tyrosine kinase inhibitor, TKI) £ 48 i 3¢ [F & 5 24
mn Wi B 45 BiLR) (UL S. Food and Drug Administration,
FDA) St o b7l S Je 2 15 A 3R AT T ALK B
PE I NSCLC (1) ALK-TKI™ ; — 48 ALK-TKIs Fi >k
e EEE e AN e B se 1R 4 b v ik — X
ALK-TKIs f 1t 25 37 s, HiE < 8 /Y 0 ik e A2 A7
ol = A0 ALK-TKI 97 02485 & 0 B o Ay fii 5 %
BAEMEBARIT 75" . ALK-TKIs 3l % i 52 1 &
U SR, AT TS RO & A A O K
kTS S ) RS A JE K A QT ) 5 4
1, oxF BB B A T B AR P A AR, —
T5i Meta 73 #7245 53 7, ALK=TKIs (1 A8 B Sz 7 2
W RS RG AR RS ARG O &
8 MR G IR R GE, Hoh W R G st It
Y Bl ALK-TKIs BF 58 19T A R R A8
I, HAS RS 7 5 R PR A5G T A E A

FDA A R W4 R 48 (FDA adverse events re-
porting system, FAERS ) J&— 50 245 ) o Ak 40
B, HTFUWE A E 2R A A RS 14 (adverse
drug event, ADE), " Z NI BT fE25 iR R 3
PRz B2 B el aEN . Hir, B
[# Jo XS ALK-TKIs A K25 R 4008 12 4l 1 418, ALK -
TKIs 8 ADE Stk 45 3= 25K i R0 A (41 15, £1
Xt ALK=TKIs [ ADEs BEAT 1 73 Bt A I 1 Bk = B
S SR ST B AN SEFNIRAIE , R0 HE R AT TRl
MG YT bk Z UE 4l FI 22 56 . A SCE £ ok A
FAERS 1y 215 tH S804 36 5 Fh ALK-TKIs (5 8

JE . OEE e PR JE A JE M S5 R JE ) Y
ADEs FEATHZ 8 , il PR & B 25 B IR .

1 #RERE

1.1 BHESRIE AW EEE R B T FAERS ¥4
Ji . A 5 b ALK-TKIs i _E i i} 1], A FAERS %%
it e rh S 2019 4R 5 — A= FE 5] 2022 4R 45 — F= i 4t
144 Z= () ASCIT 5 XML (s 12 b i i 76 313
BLr A 2 B8 20 B4 K m R B g R R
ADEs R A AfF Bie# (DEMO) R A&, T A
MySQL # A #E4753H7

1.2 #IEFIE  LIFDA#LHEL S P 25 s A RN
b, B 0 6 B JE 4 38 FH 44 “crizotinib” 1R & 24
“XALKORI” | (% 2 J& 138 FH 44 “ ceritinib” FI R iy
2 “ZYKADIA” (Bl % 5 Je 1) 38 FH 44 “alectinib” FI R
i £ “ALECENSA” i fin 4% Jé %) 38 JH] 44 “brigatinib”
FIFT 4 “ALUNBRIG” , 55 1 Je (1438 JH 44 “lorlati-
nib” FIF 44 “LORBRENA” g 5 i 7] 17 BB UT
Be , 0 6 B BE 25 ) Sy s e | B A JE L BT
KB AR e MoF R e T A i . AR R
e BN A5 Bk B 2 R I, e A&A5 51 23 0634~
ADEs 150 J5U R AT 58 cdks -

1.3 HiEAIE T FAERS 3088 2 a9 8 i A
S, BIRFE N EEEAE, AR E AR
LB R ADE RIEER S ZEARFF. BT
PUIAH R ADE ARTEIF AT ARIE G — , AW 5EAK
P (P = 27 FH 8 ) 88 ) (Medical Dictionary for Regu-
latory Activities, MedDRA) v25.0, ¥ 15 2| #Y ALK-
TKIs #f¢ 5 o 1 ADE A 35 B 2 MedDRA 1Y 15 £ 15
(preferred term, PT) , PR 5 28 AH N (9 R G0/4% B
2 (system organ class, SOC) , X ADE Rif it 47451k
Gt — (A5 25 FhBCHE 09 gn S 3RS S o B O AR
AL,

1.4 #HESH AR S HE L (reporting
odds ratio, ROR) % H1 LU 51 #2 45 LU AE LE (proportional
reporting ratio, PRR) &, 3 = Hb 5] 2 47 2 DU #% =
HEAT ADEAR 248" . 43 BRI B BE 259 0 v
MR e En e Bk e A I Je #n9 hi g e
() B A5 ADEs #5755, LA S ADEs & 4= (915 550545k

- 481 -



iR 242F 2023 4F 8 14 13 58 4 1)
Anti—tumor Pharmacy, August 2023, Vol. 13, No.4

P, AR A 38 ROR I PRR A, ROR ¥EMI(E
S WA E R S B0=3, ROR 1Y 95% & 15 X [A]
(confidence interval, CI) FFE>1;PRRIEME S 4K
FAE RIS H3, PRRIE>2 HR K40 =4, A
WF5E4E4 7 RORYEMI PRR B 1M S A L 4, 1l
BRI B NAERR S 5S4 R ROR HAR 259
5% ADE Z M AFAE Ge it 27 I {5 5 5 B ik R (RP
ROR {H# K ) , /R 1% ADE () % 2 5 25 W (/) FH 56
AT o BRI e R Ak B AR DL 1

2 #R

21 ADE R EHFEAE MR 18 ADE it & 3t
5389 510 %l . 28k H 4k o vk , HEAS 2 DL 5 Fh ALK-
TKIs & B AREE25 Y 19 ADE #1523 063 143, 45 & i
H 8 444 ], Hodr Tk R 2 2 432 491 | 5 R JE 608
] BT >k JE 2 896 5 A I Je 791 4] L 55 Hi e
1 71741, BAKAY ADE #2551 BEACRRAE L2 1,

-
| 8 444t (5 Cumje2 43203

————————

| FAERSY{#f; i

|
|
s : —> i Ee0st PRI E2 89607 |
| JR20194 U AT RIS R 7176 ]
: F20224F5 | [EEN RN RUE PR BRI CRE R E 3
| “ZEFADE | [
|| e b’ e -
! 53895100 ! | RORW | | PRRIL |
T 3 T 17
WL MR | __ Y
| £ ARORIEAPRRIEE UK A ADE3 51
| SHIALK- i § I 3
! TKIfYADE | Fap=lecen) porssdorosn prptocry
LSRR P EAER | RESERS | BT
R ) Ry
| o |y
P ANFISERAE 1] 3 e SOCHERL |
1 3R it AR
Fig. 1 Flow chart of data extraction, screening and processing
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Tab. 1 Basic characteristics of the reported ADE cases related to the 5 ALK—TKIs in FAERS
. , ADE 4258 (R B 1 /% )
(=35 Es
LR T 5 e Rk Je A e Sihi e
ki 2432 608 2896 791 1717
P51 Hk 974(40.05) 278(45.72) 1081(37.33) 302(38.18)  621(36.17)
Aok 1210(49.75) 280(46.05) 1569(54.18) 357(45.13)  772(44.96)
A 248(10.20) 50(8.22) 246(8.49) 132(16.69) 324(18.87)
L <18 % 95(3.91) 13(2.14) 49(1.69) 80(10.11) 73(4.25)
>18~<65 % 816(33.55) 271(44.57) 850(29.35) 208(26.30)  637(37.10)
=65 % 958(39.39) 145(23.85) 570(18.71) 148(18.71) 457(26.62)
RH 563(23.15) 179(29.44) 1427(49.27) 355(44.88)  550(32.03)
i P I 781(32.11) 138(22.70) 1037(35.81) 270(34.13)  763(44.44)
2500 178(7.32) 19(3.13) 203(7.01) 64(8.09) 164(9.55)
f#REER 206(8.47) 62(10.20) 262(9.05) 109(13.78)  212(12.35)
oA g T K 151(6.21) 39(6.41) 57(1.97) 28(3.54) 62(3.61)
HEE 1039(42.72) 314(51.64) 1297(44.79) 319(40.33)  453(26.38)
A 77(3.17) 36(5.92) 40(1.38) 1(0.13) 63(3.67)
FMERET34) [ 1172(48.19) 110(18.09) 1 667(57.56) 441(55.75) 806(46.94)
210 203(8.35) = = = 166(9.67)
HE 141(5.80) 89(14.64) — = —
H A S 94(15.46) 223(7.70) 153(19.34)  283(16.48)
I = = 124(4.28) — —
i [ — o — 50(6.32) —
st ra] 2019 4F 871(35.81) 174(28.62) 614(21.20) 62(7.84) 449(26.15)
2020 4 670(27.55) 130(21.38) 939(32.42) 78(9.86) 421(24.52)
2021 4F 499(20.52) 184(30.26) 787(27.18) 277(35.02)  499(29.06)
2022 4F 386(15.87) 106(17.43) 371(12.81) 374(47.28) 347(20.21)
R0 6(0.25) 14(2.30) 185(6.39) = 1(0.06)
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Tab. 2 Signals of the top 20 ADE reports of crizotinib, ceritinib and alectini
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Note: * means the PT not included in the drug specification.
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£ 3 AanE R F4aA B ADE R HRT 20420915 %
Tab. 3 Signals of top 20 ADE reports of brigatinib and lorlatinib
e A Je FhiE e

PT(RAM)  EEL ROR (95% CI) PTUZRAMIR) sl ROR (95% CI)
1 /N0 e i 91 751.52(598.51, 943.64) T 416 7.36(6.59, 8.21)
2 T 80 2.58(2.05, 3.26) PR 279 76.17(66.93, 86.69)
3 L 63 2.41(1.86, 3.12) 10 I B e 66 23.72(18.53, 30.36)
4 i 60 2.49(1.91, 3.23) K Ji 60 17.45(13.48, 22.59)
5 7 it P ) A 55 3.89(2.96, 5.11) i JEL 0 e I 59 128.12(98.34, 166.93)
6 MR BERR T2 48 67.96(50.69, 91.11) A 56 3.20(2.45, 4.17)
7 it P 46 16.21(12.03, 21.84) HME K i 55 8.31(6.35, 10.88)
8 T 2 R G 45 102.19(75.49, 138.34) UN A 52 13.72(10.41, 18.1)
9 M2k 31 2.87(2.00, 4.11) £ 46 7.92(5.91, 10.63)
10 P it R 30 7.91(5.49, 11.40) 15 H Y =R il 41 95.21(69.53, 130.36)
11 MR TR 25 4.05(2.72, 6.03) 1 R I 40 76.29(55.55, 104.76)
12 1 ML 23 3.04(2.01, 4.60) A b ik 39 2.37(1.73, 3.26)
13 i R RN 21 5.72(3.71, 8.82) i fs AR 39 8.83(6.42, 12.13)
14 BARIIR 21 2.43(1.58, 3.75) FRBPIR S 32 2.67(1.88, 3.79)
15 TA RFH 20 3.00(1.93, 4.68) Ji [ 22 9 31 3.66(2.56, 5.22)
16 lERzE 19 3.19(2.03, 5.03) L3240 28 2.40(1.65, 3.49)
17 fHAL 18 2.23(1.40, 3.56) P R G AE 27 18.01(12.3, 26.36)
18 YT Z 18 3.55(2.23, 5.67) 10 H I = EE T 26 30.21(20.47, 44.58)
19 i s RE R 16 7.83(4.77, 12.85) i 2 26 4.41(2.99, 6.49)
20 Hi 17 B 5 14 61.28(36.04, 104.19) A M ] X 23 3.46(2.29, 5.23)

E R REBLIA B P B ILeY PT,

Note: * means the PT not included in the drug specification.
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F 4 54 ADEs R & SOC #9323 A= # mx, bt

Tab. 4 Reported number and component ratio of ADEs involvement in organ/system of five drugs

<oc TEEE e e Rk e Gy lIE=9 FPIE e
A Mt/ AEE M/%  HREE At/ AR Mbioe S HLk/%
PRI B SRR 108 3.63 56 3.61 40 1.60 30 2.75 179 8.63
H K ok B I 35 1.18 — — 14 0.56 — — 15 0.72
JIFIB 2R Ge 5 131 4.41 71 4.58 132 5.27 8 0.73 12 0.58
TR T AR IR 14 0.47 54 3.48 29 1.16 4 0.37 7 0.34
HEK A 302 10.16 170 10.96 364 14.54 126 11.56 237 11.43
HIME R GIRIA 88 2.96 97 6.25 38 1.52 19 1.74 307 14.81
Gl 7 — — 20 1.29 138 5.51 34 3.12 — —
LEARI AR
WP RS M AR 199 6.70 84 5.42 260 10.39 81 7.43 129 6.22
URLETES 10 0.34 5 0.32 4 0.16 — — 192 9.26
e 472 15.88 435 28.05 222 8.87 268 24.59 288 13.89
Jieg (F A5 IR E IR
KRB TR — = 3 0.19 44 1.76 21 1.93 — —
53U R GLIR 9 0.30 = = = = = = 8 0.39
é%@iﬁ);ii%%m 777 26.14 217 13.99 708 28.29 216 19.82 583 28.12
TEURAY] AR S
R - T o = = = =
55 M K WA R R G5 58 1.95 23 1.48 3 0.12 12 1.10 8 0.39
H W R G 469 15.78 285 18.38 200 7.99 153 14.04 31 1.50
MRS BB 95 3.20 14 0.90 88 3.52 14 1.28 51 2.46
M4 55k LA PR 37 1.24 3 0.19 30 1.20 23 2.11 16 0.77
IV B L R SR I 15 0.50 11 0.71 74 2.96 — — — —
RS B 134 4.51 — — 7 0.28 — — — —
E:—RTEA R BIZSOC,
Note: — indicated this SOC was not involved.
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Fig. 2 Component ratio of the number of cases involving ADEs in organ systems of five drugs
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