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ABSTRACT OBJECTIVE; To mine the risk signals of three new oral anticoagulants such as dabigatran etexilate,
rivaroxaban and apixaban based on big data sample analysis, so as to provide reference for rational clinical drug use.
METHODS: Based on the FDA Adverse Event Reporting System ( FAERS) database, OpenVigil 2.1 platform was
used to extract reports from the 1st quarter of 2004 to the 3rd quarter of 2021. Reporting odds ratio ( ROR) and
proportional reporting ratio ( PRR) were used for signal mining. The risk signals were described and classified
according to the preferred terms ( PT) and systematic organ classification (SOC) in the MedDRA ( Edition 25.0).
RESULTS: A total of 54 932, 112 642, and 108 850 adverse drug event reports were retrieved for dabigatran
etexilate, rivaroxaban and apixaban, respectively. Adverse drug reactions with the first number of cases of dabigatran
etexilate, rivaroxaban and apixaban were respectively gastrointestinal haemorrhage ( PRR =28.31, ROR =32.01),
gastrointestinal haemorrhage (PRR=46.45, ROR=54.47) , and haemorrhage (PRR=6.09, ROR=6.25). Adverse
drug reactions with the first signal intensity were gastric occult blood positive ( PRR = 66.55, ROR = 66.56),
haemorrhagic arteriovenous malformation ( PRR = 689.45, ROR =692.06), and spinal subarachnoid haemorrhage
(PRR =50.58, ROR =50.59). Meanwhile, rivaroxaban may lead to acute kidney injury (the 10th ranked by

occurrence ) , apixaban may lead to renal impairment ( the 9th ranked by occurrence) and hypoacusis (the 10th ranked
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by occurrence) and auditory disorder (the 7th ranked by signal strength), which were not mentioned in the drug

instructions and should be taken into account.

The overall incidence of bleeding risk for the three new oral

anticoagulants was rivaroxaban > dabigatran etexilate > apixaban. CONCLUSIONS: Dabigatran etexilate, rivaroxaban

and apixaban need to be used with a focus on bleeding risk, and new risk signals for rivaroxaban and apixaban need to

be followed.

KEYWORDS  Signal mining; Dabigatran etexilate; Rivaroxaban; Apixaban; Adverse drug reactions; Proportional

reporting ratio; Reporting odds ratio
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Tab 1 Four-fold table of disproportionality measurement
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Tab 2 Basic information and demographic characteristics
of ADE reports [ cases( %) ]

. » IR pilfvaizils FR Vbt
i H FE

(n=54932) (n=112642) (n=108 850)
3 il 24500 (44.60) 46368 (41.16) 47639 (43.77)
bk 21268 (38.72)  45637(40.52) 50407 (46.31)
K 9164 (16.68) 20637 (18.32) 10 804 (9.93)
iRt % 0~18 56 (0.10) 188 (0.17) 114 (0.10)
>18~65 5689 (10.36) 19910 (17.68) 11837 (10.87)
>65 25409 (46.26)  43321(38.46) 41402 (38.04)
PR 23778 (43.29) 49223 (43.70) 55497 (50.98)
L] et 8738 (15.91) 16614 (14.75) 14568 (13.38)
fi B A 3091 (5.63) 3582(3.18) 3088 (2.84)
BegE 331 (0.60) 800 (0.71) 992 (0.91)
RSB AE K 21455 (39.06) 40869 (36.28) 24 747 (22.73)
HAb AR 20317(38.81) 50777 (45.08) 65455 (60.13)
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Tab 3 Results of ADR signal mining for the three NOAC ( top 15 ranked by occurrence)

K H R R HlkibgE PR BE

i3 , ROR , ROR N ROR

PT % PRR(X?) (9591 FI) PT %k PRR(X?) (95%CI T PT % PRR(X?) (95%C1 FR)
1 Bl 5477 28.31(126975.20)  32.01(31.07)  BAHIM 14645 46.45(437051.28)  54.47(53.34) L 2927 6.09(11730.67)  6.25(6.01)
2 il 2280 10.34(18370.47)  10.83(10.37) L 5776 13.31(57849.69)  14.09(13.69) Bl 2294 4.96(6 897.42) 505(4 84)
3 A 1268 3.79(2 570.85) 3.87(3.66) B 3005 10.82(24797.72)  11.14(10.73) A 1534 2.08(848.34) 10(1.99)
4 B 1159 14.81(13906.31)  15.17(14.28) W 2894 86.18(126778.45)  88.79(84.38) B 1527 4.88(4475.23) 494(4 69)
5 AR 904 4.72(2597.71) 4.80(4.49) BRI 255 16.74(32040.10)  17.16(16.44) et 1423 3.80(2829.83)  3.84(3.64)
6 Kl iy 808 11.59(8213.65) 11.80(11.02) ML FRAE 2532 19.58(36946.23)  20.07(19.22) KMt 1143 6.78(5241.39)  6.85(6.44)
7 B 836 22.50(15427.44)  22.90(21.30) 21! 2436 3.47(4 150.23) 3.53(3.39)  AMAMMK T 1110 2.30(795.79) 2.31(2.18)
8 LY 794 18.96(12331.71)  19.28(17.91) kMt 2116 13.86(22021.47)  14.15(13.51) MZIERFEFEIE 951 2.41(765.11) 2.42(2.27)
9 ILFRSE 697 10.00(5 376.21) 10.14(9.39)  FISMLEHIM 2059 38.64(53420.45)  39.45(37.46) FIMAEMIE T 944 2.73(1009.47)  2.75(2.58)
10 i) 694 4.76(2015.34) 4.82(4.47)  AEEEG 1949 2.35(1477.55) 2.37(2.27)  UEEEGE 873 3.80(1726.93)  3.82(3.57)
11 Fifedlm 633 19.74(10236.79)  20.00(18.42)  fiHM 1427 19.52(20744.98)  19.80(18.69) ML 837 10.19(6231.60)  10.27(9.56)
12 B 612 22.55(11312.41)  22.84(21.00) L 1321 13.13(12980.66)  13.29(12.55) Ik 802 7.30(4035.09)  7.35(6.84)
13 MAHRAKK 609 3.38(1004.04) 3.41(3.15)  MAEARE 1313 3.48(2238.36) 3.51(3.32) ML hRAE 734 4.78(2081.36)  4.80(4.46)
14 THfBERm 593 43.02(19998.33)  43.57(39.85) FIHMLEMIM 1196 51.99(38408.28)  52.63(49.02) 1 625 3.61(1130.96)  3.62(3.34)

15 WEBCFALM 575 19.84(9344.27) 20.07(18.42) w1 1021 9.80(7300.71) 9.89(9.27) it 609 3.40(994.13) 3.42(3.15)
T R A A B ADR( B2 R T AR A A AR TR, U5 A Rk B ADR) 5 24 A 50 5T 3 L I RE R ( PRADAXA, Boehringer Ingelheim
Pharmaceutl(alq Inc) FI&IPE( XARELTO , Bayer HealthCare AG) FIFTHRYPHE( ELIQUIS, Bristol-Myers Squibb Pharma Company)
Note: ™" refers to ADR that does not mention in the drug instructions ( due to drug instructions indicate that bleeding may occur in any site, involving bleeding is not considered as ADR) ; the drug
instructions is derived from dabigatran etexilate (PRADAXA, Boehringer Ingelheim Pharmaceuticals, Inc. ) , rivaroxaban ( XARELTO, Bayer HealthCare AG) and apixaban ( ELIQUIS, Bristol-Myers Squibb
Pharma Company).
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Tab 4 Results of ADR signal mining for the three NOAC ( top 10 ranked by signal strength)

RS HIfRD Y PR v BE
HEF " ROR , ROR . ROR
P R PRR(X") (95%CI TIR) . s PRR(Y) (95%CI THR) o i PRR(Y") (95%CI FIR)
1 BiEmm 3 66.55(100.07)  66.56(18.02)  HIMMEEIE 369 689.45(30189.07) 692.06(515.04) HBEEKME 14 50.58(404.64)  50.59(26.30)
ke T

2 HRMETmMM 9 48.57(299.90)  48.58(23.44) BN 4 373.68(226.79)  373.70(4L.77) HREHGIMA 6 45.16(144.26) 45.17(16.95)
TR 593 43.02(19998.33)  43.57(39.85) HIMAEEAE 145 202.18(9109.61)  202.48(151.57) R * 9 40.65(213.19)  40.65(18.51)

&Y
4 Afitkmy 17 43.52(545.26)  43.53(25.76) WA OWZIIN 32 110.72(1541.92)  110.76(66.36)  MiEEME 42 39.93(1078.42) 39.95(27.78)
‘E.a-w«
5 RmtERm 99 42.97(3305.30)  43.06(34.65)  FAEAZIMN 510 106.35(24 842.14) 106.90(94.15)  EBEMM 52 26.39(963.24)  26.40(19.38)
6 Ol 183 38.91(5626.02)  39.06(33.33) PHIT 2894 86.18(126778.45) 88.79(84.38) JGHEEAENE® 6 25.81(92.63)  25.81(10.42)
7 fAZRdm 5 38.40(122.85)  38.40(14.75) BMEEMMIM 45 80.85(1859.34)  80.88(54.27)  WRAEEERE T 111 24.58(1954.82) 24.60(19.94)
8 WRSMEm 8 32.60(184.23)  35.24(10.33)  MIMMERERE 47 75.70(1872.36)  75.74(51.55) MM 4 24.09(52.67)  24.09(8.00)
HER "
9 Bt 5477 28.31(126 975.20) 32.01(31.07) £ feyliiss 3 70.07(80.23) 70.07(15.68)  FEIIKEER 13 23.49(204.44)  23.49(12.76)
JIAEd 5 i fil

10 Mg i 8 25.35(145.06) 25.36(12.15) HpHIE™ 19 61.21(643.57) 61.22(34.33) W i 10 22.03(144.76)  22.03(11.04)
VE B2 W o H LA ADR (25 I 4R BN 0T RE R AR TEAE TR AL, 5 B L AR K BERY ADR) ; 24 BEH R T35 L IR ( PRADAXA, Boehringer Ingelheim
Pharmaceutlcals Inc) FIHIPPE(XARELTO, Bayer HealthCare AG ) FIFRYSHE( ELIQUIS, Bristol-Myers Squibh Pharma Company)

Note: ™" refers to ADR that does not mention in the drug instructions ( due to drug instructions indicate that bleeding may occur in any site, involving bleeding is not considered as ADR) ; the drug
instructions is derived from dabigatran etexilate (PRADAXA, Boehringer Ingelheim Pharmaceuticals, Inc. ) , rivaroxaban ( XARELTO, Bayer HealthCare AG) and apixaban ( ELIQUIS, Bristol-Myers Squibb
Pharma Company).

2.3 37 NOAC WEEHIM ADR X 4R HE M09, 97%) W L (13.00% ) |t 1fiL (2. 69%) , %
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Fig 1 Incidence of major bleeding ADR in the three NOAC
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