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Adverse event signal detection and analysis of apixaban based on FAERS database
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Abstract: Objective To conduct adverse event signal detection of apixaban using data from the US FDA Adverse Event Reporting
System (FAERS) database, providing reference for clinical drug therapy monitoring. Methods Adverse event (AE) reports related to
apixaban were extracted from the FAERS database covering the period from April 2013 to March 2024. After data cleaning, three
methods—reporting odds ratio (ROR), Proportional Reporting Ratio (PRR), and Bayesian Confidence Propagation Neural Network
(BCPNN)—were employed to detect and analyze the adverse event signals. Results A total of 124 098 AE reports related to apixaban
were obtained, uncovering 331 AEs, which were categorized into nine System Organ Classes (SOCs). The top three SOCs by proportion
were Nervous System Disorders (12.22%), Injury, Poisoning and Procedural Complications (11.72%), and Gastrointestinal Disorders
(8.78%). The results indicated that bleeding and related AEs were the primary adverse events for apixaban, consistent with the drug’s
label information. In addition, this study identified nine AEs not mentioned in the drug’s label: valvular heart disease, atrial fibrillation,
cardiac disorders, mitral valve disease, falls, COVID-19, infectious pneumonia, dementia, and malignant tumors. Conclusion The
common AEs of apixaban observed in the real world were consistent with the drug’s label, but there were also several new AE signals.
This suggests that close monitoring is essential in clinical practice to ensure patient safety.
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Table 1 Contingency table for disproportionality analysis.
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Table 2 ROR, PRR and BCPNN methods, formulas and thresholds

ik NN BRI{E
ROR _(a/o) _ad a=3 and 95%CI (FFR)>1
ROR = (b/d) ~ bc

SE(InROR) = 1+1+1+1
i - (a b ¢ d)

1,1,1,1
95%CI = eln(ROR)il.% (E+E+E+3)

PRR _a/(a+b)
PRR = c/(c+d)

SE(InPRR) = j(%——+———)

1
+196% |[(-— — 4+ - — ——
ln(PRR)_196A)\/(a —5 )

9501 = eln(PRR)il.%% )

a=3and 95%CI (FR)>1
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2 #HR E, HAPIERE (76.74%) % ; HEART 3 kS &

2.1 AE #REEXERLRAOZFHE
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Table 3 Basic information of apixaban AE reports

i H Bi% i EL/% i H %L i kb /%
£ g-gc 59 473 4792  |€ER <18 1722 1.39
B 54 555 43.96 >18~<65 12 350 9.95
Bk 10 070 8.11 =65 58 758 47.35
G FE0 2013 919 0.74 (TN 51 262 41.31
2014 3005 242 | WEH e 79 298 63.90
2015 5190 4.18 (il 22701 18.29
2016 7917 6.38 20 15 253 12.29
2017 10 701 8.62 HAth 6310 5.08
2018 12 040 9.70 (S 361 0.29
2019 15 301 12.33 e 175 0.14
2020 17 464 14.07 WEEE (F8) ey 95 234 76.74
2021 20 601 16.60 1 ] 5 424 4.37
2022 15809 12.74 H 5382 4.34
2023 12 298 9.91 hE 3257 2.62
2024 2 853 2.30 ey 2621 2.11
I (RT3 HAth 83243 59.67 R i 72 2393 1.93
¥R 26 924 19.30 =Wl 1271 1.02
T 22 899 16.41 N 1233 0.99
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23 AE F 4 FMIRIPIE AE RF SOC
[FH 2 3 RO EIBIRYDEE AE PT FR554 Table 4 AE signal of apixaban affecting SOC
BALAH 331 4, #H5 55 (ROR95% FIR) [ soc B HEH/%
FPHEF WA 5, = BUR A SR BE P Ay W3 6. 217 I 555 7 B S 16 209 6.92
EEMRIEHIT, BT 3 A0 PT KGRI DR F L7es7 750
oL A ORI . Bl B, i 3 gi{{iﬁ?iﬁr zon 0o
) PT e ARAEL L BRI 1R o £ o e
3 Wik VLR AR 13784 588
FRYDHET 2012 FEAESEE 15 IRFRAT B il 24 i 3 % K 5 2 B 4504 1.92
WEE R (FDA) HIitiE, BEfS T 2013 Rl 1 FIGWT . PEIIROIRAE 27435 1172
]2 S R R (EMA) BIE L, FFHFaa7ERR T H i R G50 20 568 8.78
£S5 MUKIDIE AE 2% 5 SEER 30 i PT
Table 5 Top 30 PTs of AE signal strength for apixaban
socC PT IR ROR(95% CI) PRR(95% CI) IC (1Co2s)
BRE RFIEW e FEPE A 263  19.6(17.25, 22.27) 19.58(17.07, 22.46)  4.14(3.96)
o IR B R LA I 162  19.29(16.39, 22.69) 19.27(16.47, 22.54)  4.12(3.89)
O IR B R o P P I 342 19.08(17.06, 21.34) 19.05(16.94, 21.43)  4.10(3.94)
B RME RGP P P9 I 1078  18.82(17.67, 20.05) 18.74(17.67,19.87)  4.08(3.99)
R PR AR O 270  18.43(16.25, 20.9) 18.41(16.37,20.71)  4.06(3.88)
KRR RGIEIR FEIE AT H I 63  17.94(13.83, 23.26) 17.94(13.9, 23.15)  4.03(3.66)
BRI R RAEIERAE MR I 110 15.73(12.94, 19.13) 15.72(12.92,19.12)  3.85(3.57)
KRR RGBT i e 1 51  15.73(11.8, 20.95) 15.72(11.72, 21.09)  3.85(3.44)
O IR BB Loy IS 173 15.63(13.37, 18.27) 15.62(13.35, 18.27)  3.85(3.62)
KRR R ZINI i 87  15.51(12.45,19.33) 15.51(12.5,19.24)  3.84(3.52)
1A 5 90k B2 A 2 AT A 4385 15.42(14.94,15.91) 15.15(14.57, 15.76)  3.80(3.76)
& HRARE R RN NILENGEE S 60 15.15(11.63, 19.74) 15.15(11.74, 19.55)  3.80(3.43)
BRI R REIERAE EVRAL TR 1320 14.55(13.75, 15.4) 14.48(13.65, 15.36)  3.74(3.66)
FIEA
B RME RGBT i 2t 1 133 13.61(11.4,16.24) 13.6(11.4, 16.22) 3.66(3.41)
WG M e ik R 2 B JE% I e 1t 109  13.48(11.09, 16.39) 13.48(11.08, 16.4)  3.65(3.37)
Bk B B R RS BN 184  13.44(11.57, 15.62) 13.43(11.48,15.71)  3.64(3.43)
FRMM . PR RARMEIERAE B R M 143 13.29(11.21, 15.76) 13.28(11.13, 15.84)  3.63(3.39)
IR ik B2 2R B9 BBk RLR G 77 13.29(10.54, 16.76) 13.29(10.5,16.81)  3.63(3.30)
WP RS, B T O\ R B JI A T B 556  13.11(12.03, 14.3) 13.08(12.09, 14.15)  3.61(3.49)
FRMMG . HRERARMEIERAE BT L 712 12.89(11.94, 13.91) 12.85(11.88,13.9)  3.59(3.48)
KRME RGN iR 1301  12.76(12.06, 13.5) 12.7(11.97,13.47)  3.57(3.49)
O IR BB IR 69 12.53(9.81, 16) 12.53(9.9, 15.85) 3.55(3.20)
O IR BB ZES 4353 125(12.11, 12.89) 12.28(11.81, 12.77)  3.53(3.48)
D ERS B O 4075  12.45(12.06, 12.86) 12.25(11.78, 12.74)  3.52(3.48)
B R 5 m B H i 522 12.45(11.39, 13.61) 12.43(11.27,13.71)  3.54(3.41)
FRMMG . PR RARMEIERAE RS L 59  12.29(9.43, 16.01) 12.28(9.52,15.84)  3.53(3.15)
B ARG RGP R H afi 1611  12.2(11.59, 12.83) 12.12(11.43,12.85)  3.51(3.43)
BRME RN K0 i 150  12.02(10.19, 14.19) 12.01(10.27, 14.05)  3.50(3.26)
BRI TR BHPE 76 11.97(9.49, 15.11) 11.97(9.46,15.14)  3.49(3.16)
F ARG RGP i 0785 7 b 6390  11.74(11.45, 12.05) 11.45(11.23,11.68)  3.43(3.39)
VTR e

“drug insert is not yet included.
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Table 6 Top 30 PTs of AE occurrences for apixaban
soc PT IR ROR(95% Cl) PRR(95% CI)  IC (1C025)
A GV R YA & RS AETE 15957  4.77(4.69, 4.85) 4.51(4.42, 4.6) 2.14(2.12)
B RME RGP i 111785 7 7 6390  11.74(11.45,12.05)  11.45(11.23,11.68) 3.43(3.39)
I 5 R B4 2S5 AT 4385  15.42(14.94,15.91)  15.15(14.57,15.76) 3.80(3.76)
O BB A B 4353  12.5(12.11, 12.89) 12.28(11.81, 12.77)  3.53(3.48)
o 2 E OB 4075  12.45(12.06,12.86)  12.25(11.78,12.74) 3.52(3.48)
FRI . E KRR I RE B 3912  3.02(2.92,3.11) 2.98(2.87,3.1) 1.56(1.51)
M4 5 Ik B 28 H afi 3783  9.69(9.37,10.01) 9.55(9.18, 9.93) 3.18(3.14)
2 BV R AL SRR L AE 3258  9.01(8.69, 9.33) 8.89(8.55, 9.25) 3.09(3.04)
SV B RS 8 o i 2822  8.27(7.96, 8.59) 8.18(7.87, 8.51) 2.97(2.92)
FRINE RGITR D 2463  1.27(1.22,1.33) 1.27(1.22, 1.32) 0.34(0.29)
BT AR e _Eri LI 2283  5.53(5.3,5.76) 5.48(5.27,5.7) 2.42(2.36)
18 FH 1) 7t

WP R G M S R =i} 2083  7(6.7,7.31) 6.94(6.67, 7.22) 2.75(2.68)
I B ik B R B auiiil 2036  2.78(2.66, 2.9) 2.76(2.65, 2.87) 1.45(1.39)
WP RGE . W RN itk 2 2032  6.33(6.05, 6.62) 6.28(6.04, 6.53) 2.61(2.54)
R BRI R E 4% 1877  4.99(4.76,5.22) 4.96(4.77, 5.16) 2.28(2.21)
58 5 Wk B2 2950 TR I B 1629  7.42(7.06,7.8) 7.38(6.96, 7.83) 2.83(2.76)

JRGe T AR S IR HRLERI RN
. 1627  1.88(1.79,1.97) 1.87(1.8, 1.94) 0.90(0.82)

(COVID-19)
FRINE RGIET R i 1611  12.2(11.59,12.83) 12.12(11.43,12.85)  3.51(3.43)
R B R oA B 1 e T i 1597  6.01(5.71,6.32) 5.97(5.63, 6.33) 2.54(2.46)
LIRS B UL 1397  2.52(2.39, 2.66) 2.51(2.37, 2.66) 1.32(1.24)
TR YL S AR G PN TR i 2 1381  1.07(1.01, 1.13) 1.07(1.01, 1.13) 0.09(0.02)
HHRI . B SR I ROAE EEUBAL S ZS 1320 14.55(13.75,15.4) 14.48(13.65, 15.36)  3.74(3.66)
FIEAR 2
FRE RGIET iR 1301  12.76(12.06,13.5) 12.7(11.97,13.47)  3.57(3.49)
B LN R g YTt ARt KA 1273  5.43(5.13,5.74) 5.4(5.09, 5.73) 2.40(2.32)
Y I B BTG 1215  1.09(1.03, 1.16) 1.09(1.03, 1.16) 0.13(0.04)
o 3 B R O I 3E 1183  3.89(3.67,4.12) 3.87(3.65, 4.1) 1.93(1.85)
FREE 127 2 A BRI 1143 2.96(2.79, 3.14) 2.95(2.78, 3.13) 1.55(1.46)
I A R 2R S5 50 B ohReiE 1121 3.39(3.2,3.6) 3.38(3.19, 3.58) 1.74(1.65)
A B PR SR AL S R R L AR K 1102  1.46(1.37,1.55) 1.46(1.38, 1.55) 0.54(0.45)
HRANE RGBT PPy I 1078  18.82(17.67,20.05) 18.74(17.67,19.87)  4.08(3.99)
2 4 R

“drug insert is not yet included.
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