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Analysis of 113 Adverse Drug Reactions Induced by Small Molecule Protein Kinase

Inhibitors in a Hospital

DAI Li,WANG Fengling ,XING Haiyan ,WANG Xinghui ,MENG Xiangyun
(The Second People's Hospital of Hefei,Hefei,Anhui,China 230011 )
Abstract: Objective To understand the characteristics of adverse drug reactions (ADRs) induced by small molecule protein kinase
inhibitors. Methods The ADR reports related to small molecule protein kinase inhibitors reported by hospitals to the National
Center for Adverse Drug Reaction Monitoring from January 2018 to December 2021 were retrospectively and statistically analyzed
from the patients’ gender, age, primary disease, drug variety, reporting subject, occurrence time, system / organ, clinical manifestations,
treatment and outcome. According to Adverse Drug Reaction Reporting and Monitoring Management Measure, the correlation and
severity of ADR were evaluated. Results A total of 113 ADR reports were collected,involving 113 patients and 121 occurrences of
ADR. Among them, the ratio of male to female was 1.26 : 1,83 patients (73.45%) were aged 61 years or older,and 93 cases
(82.30%) were reported by physicians. Nine types of small — molecule protein kinase inhibitors were used,and 59 cases (52.21%)
were induced by apatinib. A total of 91 cases (80.53%) occurred within one month after medication. A total of 33 cases
(27.27%) mainly involved the skin and its accessories and 29 cases (23.97%) mainly involved the digestive system. The
correlation evaluation showed that there were 33 possible cases (29.20%),73 very possible cases (64.60%) ,and seven positive
cases (6.19%). A total of 93 cases (82.30%) recovered or improved after drug withdrawal or symptomatic treatment. The new and
severe ADR manifestations were abnormal tearing in one case (0.88%),rash in one case (0.88%),and grade IV thrombocytopenia
in two cases (1.77%). Conclusion During the course of treatment with small molecule protein kinase inhibitors in the clinic,
attention should be paid to the occurrence of the damage of skin and its accessories, and digestive system. Meanwhile, clinical
pharmacists should strengthen education to identify and intervene the case earlier, and improve patients’ compliance and
effectiveness of the treatment.
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it AN B W et HOCGERYERR I 5 AR AT RE AT
B ADR 1215 , 9 6 tH /N 43— 2 Ui il 590 10 i 5
113 053 o R I BUBUPE B9 05 1%, 4% 24 i 35 24 TR A
25, %R PR AR AR 2 A Bl LADR B
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BT o ADR JCIR DA A o ™ 25 AR B 3 LA b AN
(RS 2 A D A I ) o A A i
2 #HR
2.1 BEUNEERSH

LAY A 113 6y ADR 2, W5 S 3 113 461 e, 55
63 51 (55. 75%) , % 50 5] (44. 25%) ; 4E-i% 30 ~ 87 %, F
¥1(67.8+13.7)% JEWFE 1.

F1 BEERSMENSH(n=113)
Tab.1 Age and gender distribution of patients (n =113)
i WA(F b)) ) HR(%)

18~30% 1/0 1 0.88
31~40 % 1/0 1 0.88
41~50% 2/9 11 9.73
51~60% 3/14 17 15. 04
~70 % 24/ 14 38 33.63
>70 % 32/13 45 39.82
il 63 /50 113 100. 00

2.2 ADR REEHE

113 53 ADR iz 45, B U - 4z 93 3 (82.30%) , 2
Jii b4 1847 (15. 93%) , 47+ B4 24 (1. 77%) -
2.3 INMYFEAREMNEFIAHER

113 £ ADR e 45 v, W0 22 452 g FH 245 42 4, TH Ak
RGN 25 39 00, A= 58 R Ge bgd FH 245 8 1y, FLAR R
2570, MR R GERRE 2 3 00, WA PR ZR Geiied FH 24 2 0y
HoAthJiygg FH 25 1247 J\ﬁ%ﬁﬁ(%m’&#ﬂfﬁmiﬁﬁﬁ“ﬁ
FH245 27 411 (23. 89% ) , Hrp Bl A s 2 24 491 (21. 24%) . 3
W32,
2.4 35|# ADR B/ FEBMEEIIGF MM EEX
ADR £ 4155

113 {3 ADR et o, 2698 K 9 /N o3 2 R
) i A5 PN R A A A 4 32 AR (VEGEFR) 91 7]
7040, B A A 52 4 (EGFR) il 71 40 173, A1 45
T P S DA (BTKO) 41770 249, BCR — Ab 1 #5143
TEWLK 3,
2.5 ADR k401

113 41 #9141 (80. 53% ) 1Y ADR & AE1E 1 24
JE LA AW, H g 261 (1. 77%) KA 7E FH25)5 30 min N
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Tab.2 Statistics on off — label use of small molecule protein

kinase inhibitors
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ZRBBLIA), B0 EREIA( L%%%
napal)

FFHER EDMABEE MBS FIERA(), ERLFRBEEERA) B
BAARNE ANE  FEENE()
B TRBERS
#3 S| ADRBI/NY FE B HEEINHF &7 E 1% ADR
KEER(n=113)

Tab.3 Varieties of small molecule protein kinase inhibitors those
induced ADRs and the incidence of related ADRs (n =113)

iEBE ADRBIE BRR(%) FRAR(H)

VEGFR 10 61.95 AHHR(59), % FHR(10) % EH A1)

EGFR 40 35.40 EHHR09), AFBR0), TR A1), LB A
BTK 2 L7 FRERQ)

BCR - Abl | 0.88 #HER(D)
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KA 4~ 64 A 5 141(0. 88%) & A= 78 H 25 5
6~91H.
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R DIRes s TS OIS LR 4,
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x4 MG FEAHBENMEIFEXADRERRE /FE
SigKREMR (n =121)
Tab.4 Systems/organs involved and clinical manifestations of

ADR related to small molecule protein kinase inhibitors (n =121)

A% BT s R AL (1K) A Hk(%)]

BRALIA BA10) 358), FAGAET), RFIRWG),  33(27.27)
aREHH(3), EARRERE £ (1)

HARG Rt (12), 175 (10), BovEek(7) 29(23.97)

ShE A% HRE(4),QTRHMER(2) 26(21.49)

ik R4 Ry (7), PRy (5), b 18(14.88)
R (4), A hamis, (1), § (1l

RRAERAE BARGS),MEAE() 6(4.96)

LY K9 (2), kB (2), HARER(1) 5(4.13)

R#EER  AETHN) EEGRE(]) 2(1.65)

L EY (1) 1(0.83)

-2 FiBFE (1) 1(0.83)

& 1) B T Rk 2 248 R B £ ADR.
Note:One patient with ADRs may have two or more ADRs.
x5 I FEOHEBEMEFIHIFRS™E ADR
Tab.5 New and severe ADR induced by small molecule protein

kinase inhibitors
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PRIt , BRI I RIS v 0 4 i 22 4 25 R BRI
245 XU 5 I DR 247 U o7 Itk 245 2 W 47, 48 v R AR T K
PRI 252 41
3.4 ADR %k 4Htg]

ARG AN A /N3 55 O 57 AH DG ADR
ZRETHZY)E 14 H W (80.53%) , 5 3CHk[ 19 ] A9 F
ARG R IEE A 1240 A L5 &4 ADR.
A, 206 AR 24 )5 30 min & A4E ADRL IR, 23418011
PR I Ui R 24 Vil 7 55 3 FH 245 0 07 8 U0 W ADR 1 & 2B 1
0, %F TR /N3 8 O A 1 ) & A2 ADR Y
5 AT VEE— 25 W98 LA A .

3.5 ADRERR%G/%:HE

B RRBE P 5N S AN [ B /N B 1 AT 7 5
()% UL ADR, 40 VEGFR i 5 0] 35 & F 25 5 1E20
EGFR #0551 k& B2 9% e e 5520 L Bz ka5 M 2 0y iy
HLH E A AS B, 0T RE 5 1E B IRl 8L AR e )
VEGFR, EGFR 45 24 W)/ FH I 500k 00 i 32 11 52 0o 48
b R EZ AR BT G O 2R IR A SG ADR
SR EAREER B R 077 T S MKAE BB i AR
HT FRREXTREIRYT , HORE 45 T it sl (5 24123 AR5 v
S P14 7 o A B Bk ADR 80 % ¢ il i S5 P R 3 10 T
BT e I A R B A BR BRTIR YT S A, e B B AR
H R R TR 50% ~ 60% , K& M 7™ 5 BB A e A B
BIT A FIBTWA R JE B R B BR AT, 25 T4 B B R
PTG Y R HREIRTT , 10 d J5 BB HEA IR L R I,
I /I —F- 2 B I A 7 I I R 24 I s
25 2 Ve BB R R R GBI I, ORRE B Dk SR

TH A ZR G0 S A 2 /N F3 - 2 1 U0 ) 55 8 DL Y
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A2 2R EAEM S L MR 254

B8 & /1N 731 F A A ) 500 A i R A 2
HCADR 28 0 B W A IS FH A0 300 7 o A5 A Y R
JHR B R4 3 T A 2R e A A | ] Ao i B 1Y
ADR Rz ARSI R , 280N 18
il 750 BT S0 ADR 2 ] 19 B R 1 1Y), 2845 28 s Ab B
J PR A B L DR I R 24 U 1 i B2 A )
PUI RT3, DU i R IR T IO AR DA R RPE | IR
BRI 4
S % STk
[1] SOPHOCLEOUS G, OWEN D, MOTT HR. The structure and

function of protein kinase C - related kinases (PRKs) [J].

Biochem Soc Trans,2021,49(1):217 - 235.
[2] ROSKOSKI R JR. Properties of FDA - approved small mole-

cule protein kinase inhibitors: A 2022 update [J]. Pharmacol

128

Res,2022,175:106037.

(3] M &, FRwede, 548, 5 . B QBB o T A5 AR B 4
77T R[T]. B 15K, 2020,47(10):523 - 529.

[4] TAN YW, YE Y,ZHOU XB. Nilotinib — induced liver injury: A
case report[]] . Medicine (Baltimore ) ,2020,99(36) :e22061.

[5] VAN SEBILLE YZ, GIBSON RJ, WARDILL HR, et al. Gastro-
intestinal toxicities of first and second — generation small mole-
cule human epidermal growth factor receptor tyrosine kinase in-
hibitors in advanced nonsmall cell lung cancer [J]. Curr Opin
Support Palliat Care, 2016, 10(2):152 - 156.

(6] FAAREAMEZAIN . H& R R FE RS BN E 2
%[A/0L]. (2011 - 05 -04)[2022 - 06 — 13]. http: // www.
nhe. gov. en/ wjw / bmgz / 201105 / b442a66£c52h4793a57160
002ac2ala9. shtml.

[7] SUNG H, FERLAY ], SIEGEL RL, et al. Global Cancer Statis-
tics 2020: GLOBOCAN Estimates of Incidence and Mortality
Worldwide for 36 Cancers in 185 Countries [J]. CA Cancer ]
Clin,2021,71(3) :209 - 249.

(8] 274, & W, EE#H F . ATHRDODARNBEHEDRE
BB REGRATE A Eemad)]. PRAGFLRE,
2022,57(24):2127 - 2134.

(9] B R B AMEE R & ANT . A BRI 25 M 16 K5 R 45
FRN (2022 SF#O[A /OL]. (2022 - 12 -29)[2023 - 01 - 13].
http: // www. nhe. gov. en / yzygj / s7659 / 202212 / 8df034¢9af
b442a9d95c¢d986d4e12fbd8. shiml.

[10] &, &A% B,F . BFTAEHFLRERBH

PR B RMAE A AR AR ABI[]]. FTRE
Fe2h 5 4 &,2022,42(15) : 1553 - 1556.

(MM BREAREERSHANT . RABMEYL TS
(2022 i) [J]. tAe B 5 % &,2022,13(4) :549 - 570.

[12] LI Z, LIU ZB, WU YY, et al. Efficacy and safety of apatinib
alone or apatinib plus paclitaxel / docetaxel versus paclitaxel /
docetaxel in the treatment of advanced non — small cell lung
cancer: A meta — ana]ysis[]]. Thorac Cancer, 2021, 12(21):
2838 - 2848.

[13] LIANG JM, GU WG, JIN ], et al. Efficacy and safety of apa-
tinib as third = or further — line therapy for patients with ad-
vanced NSCLC:a retrospective study[]]. Ther Adv Med Oncol,
2020,12(10) : 1758835920968472.

[14] LIU JQ,LIU Q,LI'Y,et al. Efficacy and safety of camrelizumab
combined with apatinib in advanced triple — negative breast
cancer: an open — label phase II trial[J]. J Immunother Can-
cer,2020,8(1):e000696.

[15] CHEN W, LI ZT,ZHENG Z, et al. Efficacy and safety of low —
dose apatinib in ovarian cancer patients with platinum — resis-
tance or platinum — refractoriness: A single — center retrospec-
tive study[]]. Cancer Med,2020,9(16):5899 - 5907.

[16] GOU MM, SI HY,ZHANG Y, et al. Efficacy and safety of apa-

tinib in patients with previously treated metastatic colorectal



