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Abstract: Objective To explore the potential adverse reactions of anthracyclines (doxorubicin, DOX; doxorubicin lipo-
somal, PLD;epirubicin, EPC; idarubicin, IDC; daunorubicin, DAC; mitoxantrone, MT) by mining the FDA adverse event re-
porting system (FAERS) database to provide evidence for the safe use of these drugs in clinical settings. Methods Signal
mining was performed by extracting adverse drug event (ADE) data for 6 anthracyclines from the FAERS database for a to-
tal of 20 quarters from the first quarter of 2017 to the fourth quarter of 2021 and by using the reporting odds ratio (ROR)
and the medicines and healthcare products regulatory agency (MHRA) methods. Results Totally 16 334 ADEs with anthra-
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cyclines as the primary suspected drugs were retrieved as the original data. A total of 1 654 ADE signals were obtained

from the 6 anthracyclines, including 637 from DOX, 441 from PLD, 247 from EPC, 183 from DAC, 87 from IDC and 59

from MT. The signals involved 23 different system organ classes (SOCs). The ADEs of different anthracyclines were mainly

involved in the SOCs like blood and lymphatic disorders, infectious and invasive diseases and cardiac disorders. Conclu-

sion There were differences in the major systems involved in the common ADEs of anthracyclines.The association intensity

between different drugs and adverse reactions of each system were also different. Clinical application of anthracyclines re-

quires monitoring the related indicators of blood and lymphatic system, heart organ system and nervous system to ensure ra-

tional medication.
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EPC N ZEM B2 PT Ry 5 426 191, Hie 454 1 792
15y 3 LA DAC A 2 BE25 1Y PT 2l 3 028 f41], iz 25
094343 5 LA IDC A ZEMEE W1 PT 1 11245,
5B 417 15 LAMT b B B BE 25 9 1 PT 2y 858
B, #5364 1y . FEC AR I BA T, 18~65 %

R 7 HAR R 7 AR 8 R BR IDC RTMT
4k, DOX PLD \EPC . DAC 7£ & 1 (2 3 Fh i) ADE )45
BT R R, LLEPC Y25 53 i K 78 R
FHRO R R AR Z; EAIERE N
A3 KON S L E R, BRI ADE
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%1 DOX.PLD.EPC.DAC.IDC.MT R B B_M IRt & A4z 8

Tab.1

Basic information of ADE reports on DOX, PLD, EPC, DAC, IDC and MT

K

A B A1 75 491 K (R B /9% )

DOX PLD EPC DAC IDC MT
<18 984(11.35) 282(7.10) 27(1.51) 97(10.29) 16(3.84)  54(14.84)
. 18~65 3838(44.29)  1515(38.14)  904(50.45)  266(28.21)  220(52.76)  87(23.90)
>65 1852(21.37)  891(22.43) 307(17.13)  182(19.30)  91(21.82)  30(8.24)
EN 1992(22.99)  1284(32.33) 554(30.92)  398(42.21)  90(21.58)  193(53.02)
FH 3154(36.40)  1287(32.40) 177(9.88) 370(39.24)  188(45.08)  91(25.00)
53 ik 3813(44.00)  1854(46.68)  1190(66.41) 311(32.98) 149(35.73)  92(25.27)
A 1699(19.61) 381(9.59) 425(23.72)  262(27.78)  80(19.18)  181(49.73)
HE 492(5.68) 224(5.64) 158(8.82) 411(43.58)  27(6.47) 12(49.73)
fl L5 2226(25.69)  721(18.15) 229(12.78) 61(6.47)  63(15.11)  89(10.37)
A 18(0.21) 1(0.03) 28(1.56) — — —
J‘E‘f{% B 3260(37.62)  1976(49.75)  658(36.72)  277(29.37)  152(36.45)  169(19.70)
2 485(5.60) 237(5.97) 183(10.21) 53(5.62) 18(4.32) 8(0.93)
HAbfHEL xR 2072(23.91)  785(19.76) 532(29.69) 85(9.01)  152(36.45)  83(9.67)
ARH 113(1.30) 28(0.70) 4(0.22) 56(5.94) 5(1.20) 3(0.35)
. 1 EE(2196)  EEO118)  FAFM(359) EE(1469) EE(107)  SEE(90)
(#134) 2 R (1 178)  FEARAFI(938) 1% (283) ®E(343)  EET78) E(70)
3 21 (703) H7<(839) T (196) BeE(217) fEE(32) :[E (64)
2017 1261(14.55)  706(17.77) 359(20.03) 66(7.00)  61(14.63)  50(13.74)
2018 1462(16.87)  705(17.75) 367(20.48)  133(14.10)  112(28.86)  43(11.81)
U 2019 1848(21.32)  822(20.69) 337(18.81)  263(27.89) 112(28.86)  71(19.51)
2020 2231(25.74)  1218(30.66)  357(19.92)  219(23.22)  67(16.07)  92(25.27)
2021 1855(21.41)  495(12.46) 371(20.70)  262(27.78)  65(15.59)  107(29.40)
KA 9(0.10) 26(0.65) 1(0.06) 1(0.11) — 1(0.27)
=ani 8 666(100) 3972(100) 1792(100) 943(100) 417(100) 364(100)
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Ao XFAHIE ADE #4749, A5 80 1 627 2~ 85
S, H P DOX AR5 5 637 4~ (£it 12 798 i) ADE
&), PLD A3 555 4104~ (R 3T 10 073 1] ADE 4
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&2 DOX.PLD #» EPC k44 A] 201249 ADE15 5
Tab. 2 The top 20 ADE signals of DOX, PLD and EPC

DOX PLD EPC
[ s 95% CI s 95% CI s 95% CI
PT P TRR PT - TR PT - THR
(ROR) (ROR) (ROR)
1 kwﬁjﬁﬁmm 876  35.77 km% ;fﬂ:ﬂmﬂ@ 441  37.85 SRRk v il O R i B B 8.81
2 PRI RE 542 9.97 rhoPRR ML E 345 13.84 At 105 246
3 (] BT it 429 21.16 Z L 253 7.12 zh 92 2.56
4 LMl 334 4276 ML/ N I i 233 10.84 KR 81 2.42
5 O 208 80.60 Vi) T il i 177 17.70 km% };;ﬁﬂmﬂ@ 71 1071
6 ML/ N I i 261 545 R 171 1.85 i 55 2.87
7 JHe B3 AE 256 5.13 JHeFEE 167 7.16 )R 52 6.09
8 NRWIB 33 193 532 R 164 235 1 44t L ek /i 51 9.37
9 Ak E 182 7.82 D EEEPE 140 74.46 LIIRES 43 83.06
10 i ha 177  14.70 JK Y 139 4.44 M/ A 42 349
11 IRIIRE 167 30.49 FHIE A AE 130 23.14 2 BRI EAL 38 3.14
12 SF il A3 AR AR 164 21.83 Jii [ o 2 130 6.14 SR 38 231
13 TGRS 140 7.02 1 4 B 126 11.64 RS 35 11.50
14 F1 20 s i 133 557 O 1 112 647 ] ot 5 35 3.07
15 Jii R o 29 127 2.69 A 101 2.10 (i) S5 P it i 33 5.82
16 2PERER 0K 125 17.95 4 1200 L i 91 8.01 LI * 29 1.50
17 ‘B BT RE 122 9.8 R RN 73 7.48 i P RE R 27 3.84
18 I o 11 325 CE¥ESEEALAME 71 24.03 A AT BEAIR 27 1.98
19 g%g/j;?f% 98 5.04 1 B % 68  4.64 S 1T B A 25 1230
20 RN SRPEE* 96  35.06 IWilIRTS 64  22.59 BB 25 13.03
WE kR AEGLI P B ILeY PT,
Note: *indicated the PT was not included in the specification.
23 ADE Z2RHSOC EidSOCKAHESHPT 24 FHHESFERSOC AR LE T 6 Fl

PEAT 432, PR TR ) A S IR BT A 2R AR
o g SCERAE IT R AE RS B TR MR ST RS
ADE JCEME S, 45 R R, 6 Fl IR K259 1) ADE
553 R 234-50C, HH,DOX B ADE {55 &
K234~ S0C,PLD #J ADE {5 5 B K& 224, EPC iy
ADE {55 2 X 221, DAC i ADE 5 5 2 & 194,
IDC /) ADE {5 5 2 & 144>, MT iy ADE {55 5 2 &
134>, DOX.PLD .EPC i ADE {5 5 £ 224 f Tl
W Sk B R G590 , T DAC . IDC K2 MT [ ADE {55
FEAE TR R AR P25 (1) o

NG 45 M 2 R G R LU M
5 (T 1), S5 5 Bon , Bk MT AN 5 Rl BUR 2 259
¥ RS RGP, B R 25 Sui
5% . DOX.PLD.EPC.DAC LA X IDC 5| 2 it 4% 2
M2 RGEPIR I ADE 55 /0 i (£ 4) /R, PRR
EBR R, OCHR B My . 5 M JLAN 259 48 LE, DOX
A 855/ 2%, 354 . ILAh, EPCHIHEAY ADE
FEIZ SOC i bR i, HL5 25 34806 9 DI A ik
(PRR=1514.30, x’=3299.58).
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43 DAC.IDC #o MT k4 237 204249 ADEAZ 5
Tab. 3 The top 20 ADE signals of DAC, IDC and MT

DAC IDC MT
¥ .. 95% CI v 95%CI L. 95% CT
2 PT ;%g{ IR pT g’jgt T pT g’jg[ T
(ROR) (ROR) (ROR)
1 RPPER PR AR DE 100 3174 AR MR ATEAGE 64 4573 AR MR AR GE 113 118.95
2 JHe AR 62 10.33 rh A 20 s /D 29 827 Y 23 6.41
3 KA 59 327 TRt 46 19 1.90 TRt 46 16 1.76
4 PR 2 D 50  6.79 TG PERTE 19 15.13 ESI Y O g 13 8.92
5 I/ AR A i 45 733 KR 18 1.79 YL AR 11 8.58
6 27 42 159 SVPERE AR M 17 37.56 LS 10 4.04
7 TR il 4% * 39 1.98 WP I g 17 788 rh PR A s D i 9 211
8 G PEIRTE 30 1146 JHeBEAE 17 497 JHe B 9 248
9 B BT RE 29 16.87 I/ NS E 17 5.16 LNk /1 i 9 258
10 A o 27 213 ST E LA 14 2626 ZASEUREALLIGMEr 7 4.97
11 2 22 134 4 120 e D 14 854 HHETIRE R 5 443
12 4 1M 20 Ff s D o 22 6.55 ST I 25 13 16.28 AR IR+ 5 596
13 NS pUBE 22 3.83 B RET e 12 12.84 2 9+ 5 3.17
14 WEEE AR 21 6.00 NI 9 3.05 i 24 5 358
15 PR AN D MEEEE 21 45.17 S 1 53 BRI 9 14.67 EE iV eadng 5 243
16 A A4 20 4.4 BB A A 9 1878 T I 4 767
17 ZHENRERSLGAMs 20 745 SCRAE Il i A 8§ 2527 I35 32 B+ 4 5795
18 7B 19 7.18 FHIE A i 8 781 IR 4 723
19 RMMEEREHAERS 18 52,63 ZHBEUREAZLEMr 8 520  AKPMEEMERMARG 4 1778
20 & 18 7.42  HPRRCAHMOEA RS A T 79.14 il 2 4 979
WE R AR ALY P P B ILeY PT,
Note: *indicated the PT was not included in the specification.
%4 DOX.PLD.EPC.DAC.IDC 5| ##y & £A4P 2 & 4k A0 ADE 12 5 ik
Tab. 4 Comparison of neurological disorders—related ADEs caused by DOX, PLD, EPC, DAC, IDC
DOX PLD EPC DAC IDC
o G PRR ¥ B PRR ¢ B PRR ¢ DU PRR X BUPRR x
A 3 6104 16509 — — — @— @ — — - - - = = —
Bk tE 5 868 3367 — — — — @ — — - - - = = —
ik 7K e 12 250 10.81 - - - = = — 4 73 21 — — —
KRz Rg 5 2085 9221 — —  — — — — - - - = = —
/NG H 3 439 781 - - = = — — - - - = = —
/NP R 3 625.67 1069.165 — — — @— @ — — - = = = = —
i e i 7 408 1622 4 508 1308 — @ — — - = = = = =
KixgbkEmRESR 3 903 2020 — — @ — @—  — — - - = = = —
g 59 6.17 25449 15 341 2553 — @ — — 394 27 — — —
T2 9 655 4206 — — — — @ — — - - - = = —
M ELFIZE ST 5 281 584 3 368 58 — @ — — - - = = = —
Fi P S I 15 218  9.56 - - - = = — 7 9.33 5209 3 9.0521.49
JHFPE R 95 10 279 1150 — — — — — — - - - = = —
fii Bk 6 288 737 3 3.4 438 — @ — — - = = = = =
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23R4
- DOX PLD EPC DAC IDC

%k PRR  x  Uil% PRR ¥ BI¥ PRR ¥ GBI PRR x¥ I PRR x

Fisi PN T e — | — — 4 405 920 — @ — — — = =
o I 22 8 894 5587 @ — — — - @— — - - - = = —
P e B JRR 9 5 716 2630 3 935 2227 — @ — — - - - = = —
Giengillwsviyce 3 4 10.14 32.57 3 1655 4345 — @ — — - - = = = —
WUE h&E A1 4 12.09 40.11 - - = = = — - - - - - —
B 4 509 13.08 3 832 1926 — @ — — - - - - = —

P RS E — | = = 14 4.04 3201 — — — - - - = = —
Jiil R b 28975 127 3.18 19046 130 7.11 68399 —  — — - - - = = —
Pz 2 e 40 4.84 12129 33 870 22433 — @ — — - - - = - —

T B E 6 817 3744 4 1186 39.54 —  — — - - - = = —
SNEIBEShMRZ IO 10 17.56 15298 12 46.20517.63 — @ — — - - - = = —
JABESIE SN 6 1442 73.69 09— —  — 35 423 8684 — — — — — —
S BT R 20 16 6.83  79.01 32 30.07885.03 10 5.83 4001 — - - - - —
i T AN 3 £ 31025 2475 3 2239 6057 — @ — — - - - - = —
ZRML 70 13.32 786.03 45 1859 742. — @ — — - - - = = —
AR RS R 49 1150 46384 15 7.61 8589 — @ — — - - - = = —
AR o = 3 19.86 53.17 — @ — — - - - = - —
VY 2 4 600 16.55 3 820 1889 — @ — — - - - = = —
i = — 4 521 1359 5 1446 6245 — — — — — —
4 PN IR AR 4 11917 41014 — — — — @ — — —- - = = = —
T I K 4908 3 2051 5435 @ @— — — -  — = — = =
TR AL 4 2022 7136 — — - - @ — — — = =
FPEE I Mk 9 442 2371 4 427 1002 — @ — — 3 13493466 — — —
T ESR 4 58 1606 — — — @— @ — = S

7 Je s fivids 5 1913 8400 — — — @— @ — — — =
AR o S - - — 3 6619 18954 — — — @— — —
Kk HEFE — | — — - - — 5 254 467 - — — — — —
I fo 1 T — | = — — = = 3 1999 538 — — — — — —
ARG — | = = - — — 15 379 3098 — — - — — —
e = — = = — — — 13 293 1657 — — — — — —
Wi (5 — | = — — — — 16 333 2617 @ — — - - — —
AR — = — — = 3 151430 329958 — — — — — —

W F Rt — | — = - - — 3 1116 2769 5 388 1071 — — —
S T — | = = — — — 38 314 5594576 — — — — — —
% RANZN — | = S — —  — 12 1091 1078416 — — — — — —
T A — | = — — = = 7 521 2381 @ — - — — — —
IR e i — | = — — = — 5 294 640 — — — — — —
BEPLRE U — | = = — = = — 4 429 1013 — — —
ki H 1 — | — = — = = 8 5022580 — — —
AR I 975 — = — — — 3 2726213 — — —
AR NRLR AL —  — o SR R — 5 10654371 — — —
ek DO ST S 1 i — | — — - - = = = — 3 6321345 — — —
J R NS - — — - = = = = — 4 404 915 — — —
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Fig. 1 Proportion of reported cases of anthracyclines involving systemic adverse events
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