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Signal Mining and Analysis of Bivalirudin — Induced Adverse Drug Reaction Based on FAERS
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Abstract: Objective
reference for the rational drug use in the clinic. Methods
Drug Administration (FDA) Adverse Event Reporting System (FAERS) from January 2004 to December 2021 were collected. The
reporting odds ratio (ROR) and the proportional reporting ratio (PRR) were adopted for the data mining,and the Spearman rank

To mine and analyze the signals of bivalirudin — induced adverse drug reaction (ADR),and to provide a

The adverse drug event (ADE) reports of bivalirudin in the Food and

correlation was adopted for the correlation analysis. Results A total of 1 549 ADE reports mainly induced by bivalirudin were
collected, involving 1 549 patients, including 641 males, 482 females and 426 patients with unknown sex. The average age of the
above patients was (63.71 + 15.42) vyears, and the top one country with the most reports was the United States of America
(81.79%). A total of 143 ADR signals were screened by the ROR and PRR methods, involving 15 system organ classification
(SOC). The correlation analysis showed that the age was positively correlated with the incidence and severe degree of outcome of
bivalirudin — induced bleeding and embolism (P < 0.05). Conclusion During the use of bivalirudin in the clinic, bleeding and
embolism should be monitored, especially for the elderly.

Key words: bivalirudin; Food and Drug Administration Adverse Event Reporting System;reporting odds ratio; proportional reporting

ratio;adverse reaction signal;correlation analysis
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Tab.1 Fourfold table of disproportionality measurement

kR BAFADEHE  HILADEHE At
AARZ 4 a b a+b
H 2ty ¢ d c+d
£t a+c b+d a+b+c+d

2 EBIREUEFRTEAR
Tab.2 Calculation formulas of disproportionality measurement
R R AR P AR A

PRR#%  PRR=[al/(a+b)]/[c/(c+d)] a>3,PRR>2,¢>4

X =[lad=bc)(a+b+c+d)]/

[(a+b)(c+d)(a+c)(b+d)]

ROR#* ROR=(alc)/(b/d)

95% (I = oInkOR = 196V TTa+ 170+ 1/c+ 174

a>3,95%Cl> 1

Z:ROR AR AL, PRR A Wl 3 &0k R 4R
Note: ROR is short for reporting odds ratio,and PRR is short for

proportional reporting ratio (for Tab.2 and Tab. 4).
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(83. 80 +24. 53 kg PR3 3,
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3 BEAEADERSEERER (n=1549)

Tab.3 Basic information of bivalirudin — induced ADE reports

(n=1549)
REEE WA MR (%)
Ex 3 641 41.38
4 482 31.12
RiE 426 27.50
W& H R EJf 699 45.13
AWELEAR 339 21.89
b 252 16.27
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e 4 0.26
R 240 15.49
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= E 25 1.61
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#E 21 1.36
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% 12 0.77
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Tab.4 Top 10 bivalirudin — induced ADR signal with higher intensity

- T Ty S e RE L PRR % ROR i
(%) i PRR1E  ROR{L 95%CI
1 B 123 & E#ud 346 407.18 5688.20 6004.74 4659.55
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3 BRIMRALAAZE 5 SEZRERME 5114.77 1597.53 1601.07  597.30
4 hEIRAE 97 A H MR R R 4 2h R4 & AP R 106 107.32  1353.67 1414.42 1130.47
5 FiEESY 16 ©FHHkeEF ELER 15712.51 1172.73 1181.62  701.86
6 BRI kB 4 hELEREEEER 2392.66  899.35  900.94  314.99
7 BRI AT, 182 WEREER 136 860. 84  800.38  875.98  749.87
8  FE AR 12 &G WEmRALBIALEA B R 7147.62  728.47  732.36  401.84
9  FRIARNARE 3 A G MR R AL AL B AR R R 2226.84  607.06  608.41  242.40
10 o F ) 3645 s b 6 A H PR IR A T IRAL B RS 5060.00  498.95  501.61  278.05
®5 XA EADRERRGHRENE B3 | 0.031 | -0.140 | 0.012
Tab.5 SOC involved in bivalirudin — induced ADR 0. 481 EXS ~0.112 0. 120
as PPN (B¢ wEH AR 0.001 | 0.010 | #kJA=E | 0.018
(n=143) (n=2667) (%) 0.777 | 0.006 | 0.681 2y
L SEEERR 3 8203075 AN NS LTRSS V- IR
2 bRuE . w5 1 BRI S 45 R
3 hEERETEER 19 623 23.36 Note:The data in the lower left comner is the P value,and the data in
4 AYBRERESBIGEEMAE 18 340 12.75 the upper right corner is the correlation coefficient r, (for Fig. 1 —2).
5 R A% AR AERR 16 111 4.16 Fig. 1 Results of correlation analysis of group with bleeding
6 BEMZAGER 10 143 5.36 P | 0.129 | -0.170 0. 038
T BWA%sERA 9 96 3.60 0.000 | ## | -0.121 0. 097
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9 BRAKE RGAER 3 38 1.42 0.275 | 0.005 0.031 %5
10 %k A%AR 2 25 0.94 B2 REBEHEXESHEER
11 KRAK TAREER 1 3 0.11 Fig.2 Results of correlation analysis of group with embolism
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Tab. 6 Results of correlation analysis of bleeding or embolism

. [ 3

SCES RS - o . o J5 L, AP/ 25 P2Y 12 2 A3 57 CAn Gl A% i 8
P 0058 000 0,094 0.000 *%ﬁ”rﬁ?%% ) I AR RGN 5 A B e i 00 i 5 ke
PRl ~0.049  0.004' 0.055  0.001" LTS R TAE R A SR P FE R IR B ik
KRE -0.004  0.829 -0.039  0.023 JIM‘%JBEJZ\Eﬁﬁéwmﬁ%ﬁi\ﬂﬂﬁﬁiﬁmﬁﬁ%%%ﬁ
B AFEEARE. FE ADR {55 A 38 X HERT 1057 o f B RIS 5 8%
Note:* refers to significant correlation. P (IPD) I B 43 B A& 81, ST Be 6 i A0 (U BE B8 35 19

S U8 K B AR S A S R B R HEAE A G R O WS R A SRR S AR A R B 28 B kA

B, AR (PCI) & Ho AR i 5 252 B e 19 79 4 28 DDA oL
ARG T 14340 ADRMG 5, i etk e (Hm 0 & AR S [T i — 2D A 5T .

24 St B A5 B A i R 2E , B ROR VA A1 PRR 7% AHRNE AT BN, AR RS S H I )  EAR E

105



AT

Drug Evaluation

¥ %

China Pharmaceuticals

202344 A 5 H 32557
Vol. 32,No. 7, April 5,2023

A OC , AH AR 1 51 5 4 2 35 5 TE AH G, i W

Pl AR R I i 0 M R0 3 T N A i e 0 5 PR R

TN A R FEA O ADR TGS SR Y LA 2 A FEREAA

A BT i 5 A 3 5l 3 TR DG, BROR AR IS RO, A BT

TR IR X 5N N NI OC A

AR R 25 )R 5 e i 2 R DG 1 B AT S R

R, L2 SRy TR FEREAR T, 25 )R S AR AT

0 ) A I TR A DGR AR DG, 10 I AR I8 R AR BT

B A RS R ™ XS [ N 2 A A R A AR

S50 — 2202 (EAHIE B AR B R Sk AR

4 AR T A 23 I 2404 AT g 5 M) 555 R DG PR kS 2

Ve, HAER AT A fr i — 2P Rk

AW FAAEAE— 2 SR PR B 58, FAERS i H & &2

R RS0, W AR 1Y ADE 5 vl gt i R4, AWFR ok

At B A ZH 41 (WHO) 1 Vigilbase 5580408 7 , ik =

M HE ADE i A 7RIl ADR AR % BT RE  HIK,

RGN ADE 5 24 i [8] 1Y PR OC R ANRE 58 2 IRIE,

AR R S 2285 R SO AR B A 2 g |k

S AT T, ADR A5 5 5 24 5 19 L3 A SC PEATY 75 I R A

FEHE— VR4 S BL AL, BT 4R 255 AR BB sk

Tl = P B ey ) sl 4R R i 5 ADR ARG

53T

e

[1] WARKENTIN TE,GREINACHER A,KOSTER A. Bivalirudin[J].
Thromb Haemost,2008,99(5) : 830 — 839.

[2] NEUMANN FJ, SOUSA — UVA M, AHLSSON A, et al. 2018
ESC / EACTS Guidelines on myocardial revascularization [J].
Eur Heart J,2019,40(2) : 87 - 165.

[3] LEVINE GN,BATES ER, BLANKENSHIP JC, et al. 2015 ACC /
AHA / SCAI Focused Update on Primary Percutaneous Coro-
nary Intervention for Patients With ST - Elevation Myocardial
Infarction [J]. Circulation,2016,133(11): 1135 — 1147.

(4] d 4 B 5 200 Bk F 5 RS IESR 40, P B E I

AU hEAHEF S AR EELERA, PESHE

BAEEBBENS . YRAZERZRIKRAINEF IS

(2016)[J]. 4 o9 42 & ,2016,44(5) : 382 - 400.

BISSELL BD, GABBARD T, SHERIDAN EA, et al. Evaluation

of Bivalirudin as the Primary Anticoagulant in Patients Receiv-

—
W
()

ing Extracorporeal Membrane Oxygenation for SARS — CoV — 2 -
Associated Acute Respiratory Failure [J]. Ann Pharmacother,
2022,56(4):387 - 392.

[6] CLARK RT, JOHNSON L, BILLOTTI J, et al. Early Outcomes
of Bivalirudin Therapy for Thrombotic Thrombocytopenia and
Cerebral Venous Sinus Thrombosis After Ad26. COV2. S Vacci-
nation [J]. Ann Emerg Med,2021 ,78(4):511 - 514.

[7] Purrington A. B & k4% AR 3 HE % FDALWHO - UMC,
Eudravigilance 482 [J]. B 454 5%,2009,6(6):382 - 384.

106

[8] KASS - HOUT TA, XU ZH, MOHEBBI M, et al. OpenFDA : an
innovative platform providing access to a wealth of FDA's pub-
licly available data [J].J Am Med Inform Assoc,2016,23(3):
596 - 600.

(9] sk4ewr, ik 2, 24 . RAFAFLBRRRLFHES
AL (1], EH,2022,31(4):114 - 117.

[10] 7k #L,#Rzpbe 4 F 4, % . KT FAERS #h &tk B2 &

RRB AT ST FE 2 ,2022,31(1):106 - 109.

[11] SUN X, ZE B, ZHANG L], et al. Hemorrhage Risk Profiles
among Different Antithrombotic Regimens: Evidence from a
Real = World Analysis of Postmarketing Surveillance Data [J1.
Cardiovasc Drugs Ther,2020,36(1):103 — 112.

[12] ROTHMAN KJ,LANES S,SACKS ST. The reporting odds ratio
and its advantages over the proportional reporting ratio [J].
Pharmacoepidemiol Drug Saf, 2004, 13(8):519 - 523.

[13] YANG HX, ZUO HJ, JIA SJ, et al. Gender differences in risk
factors and characteristics of young patients hospitalized for
first acute coronary syndrome[J] . National Medical Journal of
China,2021,101(19):1403 - 1409.

[14] VIRANI SS, ALONSO A, BENJAMIN EJ, et al. Heart disease
and stroke statistics — 2020 update:a report from the American
Heart Association [J]. Circulation,2020,141(9) :e139 — e596.

[15] HAN YL, GUO JC, ZHENG Y, et al. Bivalirudin vs heparin
with or without tirofiban during primary percutaneous coronary
intervention in acute myocardial infarction: the BRIGHT ran-
domized clinical trial [J]. JAMA,2015,313(13):1336 - 1346.

[16] REED MD,BELL D. Clinical pharmacology of bivalirudin [J].
Pharmacotherapy,2002, 22(6 Pt2):1058 - 1118S.

[17] KINNAIRD T, YAZJI K, THORNHILL L, et al. Post — Proce-
dural Bivalirudin Infusion Following Primary PCI to Reduce
Stent Thrombosis [J]. J Interv Cardiol,2016,29(2):129 - 136.

[18] RAJAGOPALAN P,GILCHRIST IC. A look into stent — related
thrombus — burden : Bivalirudin versus heparin [J]. Catheter
Cardiovasc Interv,2020,96(6):1172 — 1173.

[19] BIKDELI B, MCANDREW T, CROWLEY A, et al. Individual
Patient Data Pooled Analysis of Randomized Trials of Bivaliru-
din Versus Heparin in Acute Myocardial Infarction: Rationale
and Methodology [J]. Thromb Haemost,2020,120(2):348 - 362.

[20] & 4t,& X, AHXF,F. WERFZAESIRAKEAC
o B FANR 7 AR ARARL)] P BEIES b
E 4 7% &,2020,12(12) : 1450 - 1453.

[21] BB A . A SR PR FE Z AT RIRANG A K
W5z enaR (D] RiE: REEFKF,2019.

[22] £ifF . MR SMARE & &9 % B BRI AN
%97 B AR B B PR 0GR S A A AT (D] KiE
Ri#EEAKF,2015.

[23] F& b, T 4. RF R ST BAe SR S UL &4 F 2
BT R ]. P Bl ARATE F,2020,13(9):941 - 944,

O 4122022 - 06 - 02; &[0l F 92022 - 11 - 22)



