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ADE Signal Mining of Intravenous Iron Based on FAERS Database
DING Ziyan'~,CHEN Qiexin'**,CHEN Li'”
(1. Department of Pharmacy / Evidence — Based Pharmacy Center,West China Second University Hospital,Sichuan University, Chengdu , Sichuan , China
610041; 2. Key Laboratory of Birth Defects and Related Diseases of Women and Children ,Ministry of Education,Chengdu,Sichuan,China 610041 ;
3. West China School of Pharmacy .Sichuan University . Chengdu.Sichuan ,China 610041 )
Abstract: Objective To provide guidance and basis for the rational clinical application of intravenous iron agents. Methods The
proportion unbalance methods [including reporting odds ratio (ROR) method and Medicines and Healthcare Products Regulatory
Agency (MHRA) method] were used to mine and analyze the adverse drug event (ADE) report data of five intravenous iron
agents (nanocrystalline iron oxide, carboxyl maltose iron,iron isomaltose,low molecular iron dextran,and iron sucrose) in the Food
and Drug Administration (FDA) Adverse Event Reporting System (FAERS) from the first quarter of 2016 to the second quarter
of 2021 (the data of iron isomaltose were obtained from six quarters:the first quarter of 2020 to the second quarter of 2021).

Results A total of 6 111 ADE reports with five intravenous iron agents as the primary suspect drugs were obtained. After
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analyzing and processing the data,a total of 479 effective adverse drug reaction (ADR) signals were obtained. Except that the
effective signals of iron isomaltose (three reports) and iron dextran (twenty — one reports) were too few,the other three intravenous
iron agents involved twenty — six different organs/ systems. Conclusion In the clinical application of intravenous iron, special
attention should be paid to the monitoring of systemic diseases. The organs/ systems involved in intravenous iron are different from
each other. For patients without underlying disease, nanocrystalline iron oxide with the least ADE should be the first choice for

treatment, but attention should be paid to monitoring their allergic reactions. For patients with chronic underlying diseases, metabolic

alkalosis and other diseases that are easy to cause hypophosphatemia,the use of carboxyl maltose iron should be avoided.

Key words:intravenous iron;FDA Adverse Event Reporting System;proportional unbalance method;signal mining
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Fig. 1 Flowchart of the data extraction and screening
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Tab.1 Basic information of three intravenous iron — related ADE

reports [case (%) ]

WA Bk MARMG BALFHS  RBH
(n=742)  (n=3961) (n=1287)
P 3 95(12.80)  587(14.82) 262(20.36)
* 331(44.61) 2859(72.16) 885(68.76)
rER 316(42.59)  515(13.00) 140(10.88)
i <18% 17(2.29)  145(3.66)  56(4.35)
>18~64 % 208(28.03) 1614(40.75) 575(44.68)
>65% 108(14.56)  524(13.23) 244(18.96)
RiE# 409(55.12) 1678(42.35) 412(32.01)
hEF EJf 154(20.75)  713(18.00) 107(8.31)
#HF 201(27.09)  293(7.40)  274(21.29)
Ltk ER 57(7.68)  1411(35.62) 495(38.46)

b3l 0(0) 10(0.25)  0(0)
&4 175(23.58) 1035(26.13) 231(17.95)
REER 17(2.29)  467(11.79) 170(13.21)
Rk 138(18.60)  23(0.58)  10(0.78)
REBR /R £H 681(91.78) 2111(53.29) 706(54.86)
mEX 6(0.81)  965(24.36) 280(21.76)
BT 7R BA) T 100.13)  152(3.84) 127(9.87)
FEALINS  1(0.13)  136(3.43)  73(5.67)
RH % 53(7.14)  101(2.55)  11(0.85)
ADRIRESFH 2016 83(11.19)  451(11.39) 251(19.50)
20174 23(3.10)  663(16.74) 192(14.92)
2018 4 213(28.71)  841(21.23) 210(16.32)
20194 210(28.30) 1003(25.32) 334(25.95)
2020 4 156(21.02)  840(21.21) 227(17.64)
2021 % 57(7.68)  163(4.12)  73(5.67)

R2 MBS FIEXADEREREEREFER[F1(%)]

Tab.2 Outcome information of three intravenous iron — related
ADE reports [case (%) ]

wp MREMB BALFHEK BB

(n=742) (n=3961) (n=1287)
L 25(3.37) 95(3.24)  56(4.35)
SR 48(6.47) 204(5.15)  110(8.55)
fERSERER 78(10.51)  757(19.11)  299(23.23)
hRkk 2(0.27) 158(3.99) 14(1.09)
A B 1(0.13) 14(0.35) 2(0.16)
T F G kR ARG 4(0.54) 3(0.08) 9(0.70)
HmE BT ES 210(28.30) 1702(42.97) 506(39.32)
RFE 374(50.40) 1028(25.95) 291(22.61)
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Tab.3 Top 20 signals of ADE caused by ferumoxytol in terms of signal strength and reports number

PT(#135 3% ) REH(H) ROR(95%CI) PT(#AZ AMA) & (H) ROR(95%CI)
A LB R 5 12257.19(3 284. 86,45 736.71) | "FR B Ak 187 12.17(10.31,14. 36)
iR T & 16 554.92(3 333.66,922.91) s 104 43.36(35.23,53.36)
Ak 6 3 425.18(133.53,1353. 84) H R 91 12.51(10.05,15. 58)
iR ARk 39 165.96(119.92,229. 67) RN 89 3.55(2.84,4.43)
hi% 21 152.50(98. 50,236. 10) A RE 75 24.64(19.40,31.29)
BRAEH & 11 92.30(50. 75,167. 87) REE B 73 11.23(8.82,14.30)
AL AT 4 106. 15(39. 52,285.07) HRE SR 72 45.30(35.51,57.79)
B EEHR 7 45.30(35.51,57.79) Sk 62 3.85(2.97,4.99)
W4 104 43.36(35.23,53.36) B AR KRB 60 35.21(27.03,45. 86)
HRAR R BR 60 35.21(27.03,45. 86) 1k, o R 59 9.13(6.99,11.91)
R BB R K 28 36.34(24. 89,53.04) JiaBe 52 9.61(7.25,12.74)
MEHRE 75 24.64(19. 40,31.29) P eI 48 3.85(2.88,5.16)
i SR AL 3 53.24(17.08,165.97) ik AL h 39 165.96(119.92,229. 67)
ool 4 18 21.09(13.21,33. 68) EZi 39 9.34(6.76,12.90)
oo ) 1 187 12.17(10.31,14.36) s 35 3.97(2.83,5.57)
A 91 12.51(10. 05,15. 58) Rt 33 2.16(1.52,3.06)
e ¥ Yok kYA 3 28.70(9.22,89. 35) SRR K 28 36.34(24.89,53. 04)
RBR 73 11.23(8. 82,14.30) FiRfkk 27 6.70(4.56,9.84)
KRR 21 12.14(7.87,18.75) S 25 3.30(2.21,4.92)
" B e A B AR 22 12.01(7. 85,18.35) % 23 3.43(2.26,5.19)

ECATRES SR P RIGIFGPT R4 EAS5F,

Note:” indicates that the new PT is not recorded in the drug package insert (for Tab.3-5).

F4 BEZFBUADEESHRESHREHEIN200ES
Tab.4 Top 20 signals of ADE caused by ferric carboxymaltose in terms of signal strength and reports number

PT(#45 5 & 4t) A2 (4) ROR(95%CD) PT(4: 4 A4k it) RE2(4) ROR(95%CI)
A e A K B F 23 e 10 2031.44(825.02,5002.04) | Zws 444 3.29(2.98,3.63)
AT &R 4 1460. 42(392. 02,5 440. 68) | "= B % 360 3.61(3.24,4.03)
B AR 3 A 10 571.34(280. 68,1 162.99) | 1Ak f3E 328 324.05(287. 08,365.79)
iR T & 56 419.38(313.25,561.47) | HH#=E 302 4.61(4.10,5.18)
AR BR o 328 324.05(287.08,365.79) | FAA 275 9.55(8.45,10.80)
o B A 137 259.80(216.70,311.47) | k4 270 2.27(2.00,2. 56)
SlhEELE 3 684.40(181.50,2580.75) | *# 238 2.70(2.37,3.08)
AR o 3 P B SR AL 16 259.26(153.45,438.04) | && 202 2.37(2.06,2.74)
A An 6 288.39(121. 84,682.58) | "Ruk 199 2.45(2.13,2.83)
e 1,25 - ZHNLBALE AL 3 248.87(74.46,831. 84) Al 172 12.10(10. 38,14. 10)
KBk B BS B 3 248.87(74.46,831. 84) K 165 2.75(2.36,3.22)
“EEAL 33 86.20(60.71,122.38) | 'ZFdafiikid 2P e R E 161 9.88(8.44,11.58)
Shik 54 74.11(56.36,97. 45) oL 153 5.13(4.36,6.03)
ik A A o 4 130. 39(47. 26,359. 76) A 147 3.45(2.93,4.07)
i AR 72 56. 13(44.30,71. 10) B A 137 259.80(216.70,311. 47)
hFkEGRFTE 5 88.64(36. 11,217.60) MR E 134 7.68(6.46,9.13)
hiE%kEaITG 43 46.22(34.09,62. 65) WL 131 4.26(3.58,5.07)
AL AT 11 55.57(30.48,101.32) | '£J& 130 2.47(2.07,2.94)
FERAETZ 3 91.25(28.61,291.08) NSRS 128 8.40(7.04,10.02)
B e L E P A 13 44.62(25.72,77.43) & o S 117 3.22(2.68,3.87)
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Tab.5 Top 20 signals of ADE caused by iron sucrose in terms of signal strength and reports number

PT(#45 5 3% JE31) MK (H)) ROR(95%CI) PT(#Z A AY)  HREHM) ROR(95%CI)
g F R AL K R 4 2.816. 179(846. 94,9 364.01) | FR A X 112 3.44(2.83,4.18)
Shik 61 268.27(206. 30,348. 84) R 112 2.48(2.04,3.01)
iR AL R R 4 500. 65(179.79,1394.09) | " mA 88 9.37(7.54,11.64)
"B Fh I AT 3 582.20(177.13,1913.65) | &%= 87 4.04(3.25,5.02)
AR laAR & 5 420.65(169.27,1045.34) | K=t 77 2.95(2.34,3.71)
"R AP e R K 21 139. 69(90. 29,216. 12) 1% o = 76 6. 63(5.26,8.36)
R G 7 133. 50(62. 97,283. 06) S B I Ak 76 6.54(5.19,8.25)
Wi 8 82.78(41.10,166.72) ki 73 2.54(2.01,3.22)
T SR G AL 8 80. 56(40. 01,162. 24) it 65 2.15(1.67,2.75)
EIF LT 3 111.81(35.61,351.04) B 61 268.27(206. 30,348. 84)
i AL IS 30 43.14(29.99,62.04) 4 AR 61 3.49(2.70,4.51)
A 5 68.74(28.41,166.31) AIBE R 52 4.33(3.28,5.72)
Hehk K 12 45.21(25.55,80.00) H 48 3.47(2.60,4.62)
W7k &2 3 75.37(24.09,235.78) K 47 2.40(1.79,3.21)
ok r tm T A AR R e 7 48.25(22.88,101.73) EiR Tk 46 14.82(11.04,19.90)
kA F 6 50.51(22.57,113.05) B SRS § 4 46 10.70(7.97,14.37)
“fn AR 8 43.45(21.63,87.31) TR 42 4.64(3.41,6.31)
i R A 3 61.39(19. 65,191.79) K B 40 9.73(7.10,13.33)
i & KA 3 59.45(19.03,185.67) K 40 6.34(4.63,8.69)
"y i AL AR 11 33.63(18.54,60. 98) g 39 3.98(2.90,5.48)

F RN X T 3R ER KRR, M B ADE [
K, AH B i A W 78 M R KRR ADR S A AH
SSCHR, % B AT RE A oMl IDA KR R T Bk Ar ke,
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IR R AR A i AR R A 1l 2k i SR B A IR
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3 KA R 25 it E BH A5 B S i ADR, i B
N RS R AL AR (A Sk K fIRBR IR IR 4 3
FAE B ADR, UL T 5T ik B — e R mT 5k

ADEAG S0 5 AN, REEF 2Pk ADE B AR E /1 &
Giga i 2 , OO AR A Lo =5 h R
WE [ RGN X PR AE R LA 2
BRIV TR A B 07 4 1A W G4 R 48 ADE R AE G
B, e R I 2R A | B s SR BURH R 485 i, AH %58 1
LUK EER BB | ARG HAR S E
AR T 3 02 4 (Ll P R 107 224 %8 01) W ) D
ME R E | 7Y ADR.

ARMFGREE I B, Al FH R kR0 5 & 2B /Y ADE
3FPERIKER K R T / R A T ES R EILFE W
G B PR S 25 25 45 R R R A, RERRER 5 R L
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Fig.2 Comparison of ADE signals involved in organs/systems among three intravenous iron agents
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Fig.3 Comparison of ADE reports involved in organs/systems among three intravenous iron agents
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