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Abstract

Objective: A comparison of the drug safety of clopidogrel versus ticagrelor was initiated. Methods:
Randomized controlled trials studying ticagrelor versus clopidogrel were retrieved, and meta-anal-
ysis was used to study the adverse reactions triggered by the two drugs; the risk signals of adverse
events of ticagrelor versus clopidogrel were mined and analyzed based on the FDA Adverse Event
Reporting System (FAERS). Results: Meta-analysis included 12 RCTs with 37,156 patients, 20,236
clopidogrel and 16,920 ticagrelor, with major bleeding events (RR = 1.27, 95%CI: 1.11~1.44, P <
0.05) and dyspnea (RR = 1.69, 95%CI: 1.56, 1.82, P < 0.05) in the two groups; based on the FAERS
obtained 26,829 adverse event reports in the clopidogrel group and 16,720 adverse event reports
in the ticagrelor group, with 430 positive signals for clopidogrel and 357 positive signals for ticagre-
lor. Conclusions: Ticagrelor presented a higher risk profile for bleeding and respiratory adverse
events, and clopidogrel showed a broader positive signal for adverse events.
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Table 1. Descriptors and Keywords
1. TS5 EH1E

3 iA] =REERE
B i Ticagrelor Brilinta
Brilique

Plavix. Iscover. Clopidogrel Napadisilate
Clopidogrel Besylate. Clopidogrel Besilate

SRS E lopi |
RUILHH Clopidogre Clopidogrel Hydrochloride. Clopidogrel Sandoz
Clopidogrel-Mepha. Clopidogrel Mepha
BE AL 56 Randomized Controlled Trial

2.2. XEATHE R REFN

BST R SCHR A H S, TR ER ST ARG TT s X RID 0 K SRR AT A S0 B 2, 1P
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Table 2. 2 x 2 disproportionality analysis table
= 2. FRkEEBI T HERNAE SR

ITEM TARGETAEs OTHERAESs SUMs
TARGETDRUG a b a+b
OTHERDRUGS c d c+d

SUMs atc b+d atb+c+d

Table 3. Formulas and thresholds for ROR and BCPNN methods
# 3. ROR #1 BCPNN A AR 51
Algorithms Equation Criteria
ROR = ad/b/c
ROR lower limit 0of 95%CI > 1,N>3

95%CT = eN(ROR)E1L.96(1/a+1/b+1/c+1/d)°0.5

IC = log2a(atb+c+d)(atc)(ath)
BCPNN
95%CI = E(IC) + 2V(IC)"0.5
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Figure 1. Flowchart of study selection in the Meta-analysis
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Figure 2. Risk of bias assessment
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Table 4. Basic characteristics of included studies
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Christopher — \ =
| R i + +11. 5]
P. Cannon 2007 [4] ZEPrZ e RCT 334 635+11890mg 327 62+110 75mg 12/ O@B@@
Christopher ¢ e ity RCT 6651 61 (53~69) 90mg 6585 6l 75mg 612 DEG
P. Cannon 2010 [5] » & (53~70) &
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Shinya [G;]’to 015 smpzdt, RCT 387 67+12 90mg 380 66+11 75mg 6~12 F D@O@
Huidong Wang 2016y g, RCT 100 79 (76~85) 90mg 100 80 5mg 2 OO
[8] (74~86)
Y. H“[‘S‘j‘ 2014 gmEprghn RCT 43 635 90mg 46 64  75mg 4F DO
Philippe Gabriel T ™ 5 59
Steg 2010 [10] ZEFrZ L RCT 3719 59 (52~68) 90mg 3752 (52-68) 75mg 12 OQB®
Xiuying Tang 2016 4 64.36 = 64.18 £
1] B RCT 200 1409 90mg 200 1ogg 7°mg 6 H 00
Ricky D. Turgeon L ERE 62 o
3020 [12] A RCT 4076 60 (53~69) & 7109 (54-72) KEE 127 OO
Xinyun Li 2018 [13] A RCT 161 5984112 90mg 281 612;;9* 75mg 12H ©OO®
D. Alexopoulos — \ 653+
& N iy
2016 [14] ZEPrZ P RCT 717 60.1+£11.4 90mg 959 s 15mg 12/ QW)
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E &| N iy ~
2020 [15] ZHEFrZFL RCT 502 77(73~82) 90mg 500 (73-81) 75mg 12H  QO@

O EMARFEMN; @ MliiA RS © WREME @ KA REFCIE. ME. B,

4.12. ERFREH

12 4@ SCERANN 37156 9] 5835 29 WAH RS R 3, B FE IAAAAE S (P = 0.0003, 12 = 63%), K HIBE
MURSAR BRI EAT b 5 (K 3)BoR, BEsHEE SNARFHRERR TAMWKELH, ZR6459
TH22 5 L(RR = 1.31, 95%CI = 1.21~1.42, P < 0.05).

Ticagrelor Clopidogrel Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H. Random. 95% CI
Christopher P.Cannon2007 217 334 164 327 138% 1.30[1.13,1.48] -
Christopher P.Cannon2010 1885 6651 1410 6585 20.2% 1.32[1.25,1.41] -
D.Alexopoulos2016 408 17 361 959  16.5% 1.51 [1.36, 1.68] -
Huidong YWang2016 21 100 14 100 1.5% 1.50[0.81, 2.78] T
Laurent Bonello2014 7 30 a 30 0.6% 1.40[0.50, 3.92] I
Marieke Gimhel2020 118 502 a8 500 71% 1.34[1.04,1.71] +
Fhilippe Gabriel Steg2010 1686 3719 1454 3719 208% 116 [1.10,1.22] ™
Ricky D. Turgeon2020 396 4076 65 7109 14.8% 1.2211.08,1.38] ™
Shinya Goto20145 44932 3ar 441 a0 Mot estimahle
Hin-yun Li2018 31 161 34 281 2.8% 1.591[1.02, 2.49] —
Kiuying Tang2016 10 200 7 200 0.7% 1.43[0.55, 3.68] T
Y. Hiasazi14 17 43 10 46 1.3% 1.6821[0.94, 3.52] T
Total (95% CI) 16920 20236 100.0% 1.31[1.21, 1.42] +
Total events 5288 4553 . . . .

Heterogeneity: Tau®= 0.01; Chi®= 26.96, df=10 (F = 0.003); F= 63% IEI.D'I D:1 ] 110 100

Test for overall effect Z= 6.77 (P = 0.00001} Ticagrelor Clopidogrel

Figure 3. Forest plot of Meta-analysis for overall adverse event incidence comparison
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Ticagrelor Clopidogrel Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H. Random, 95% CI
Christapher P.CannonZ007 34 334 30 327 OA3% 141 [0.70,1.77] -, T
Christapher P.Cannonz010 461 GBS 8283 AAB5 159% 1.08[0.99,1.17] r
O Alexopoulos2016 408 1T 361 958 15.3% 1.51 [1.36,1.68] -
Huidong Wang2016 21 100 14 100 34% 1.50[0.81,2.78] T
Marieke Gimbel2020 118 502 a8 500 10.5% 1.341.04,1.71] ™
Fhilippe Gabriel Steg2010 00 3714 861 3vA? 158% 1.05[0.97,114] r
Ricky D. Turgean2020 277 4076 449 7109 14.0% 1.08[0.93,1.24] T
Shinya Goto2014 59 387 G 380 8.3% 1.8901.20,2137] -
Hin-yun LiZ018 31 161 34 28 5.6% 1.59[1.02, 2.49] —
Hiuying Tang2016 10 200 T 00 17% 1.43[0.55, 3.68] -
. Hiagaz014 17 43 10 46 31% 1.82[0.94, 3.57] I
Total (95% CI) 16890 20239 100.0% 1.27 [1.11, 1.44] L]
Total events 2876 2798

Heterogeneity: Tau®= 0.03; Chi*= 4529 df=10(P = 0.00001); *=78% 'D.U1 Df1 ) 1'0 100

Testfor overall effect 2= 361 (P =0.0003) Ticagrelor Clopidogrel

Figure 4. Forest plot of Meta-analysis comparing bleeding event incidence between the two groups
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B B A ey Risk Ratio Risk Ratio
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Christapher P.Cannon2007 K1TECKT. ] 21 327 12%  1.63[087 274 —'_
Christopher P.CannonZ010 424 GRS1 527 BABA AA0% 174147182 |
Laurent Bonello2014 7 30 a 30 058%  1.40[0580, 3492 ]
Philippe Gabriel Stegz010 486 3714 34 aTA? 3ZA% 1AE[1.37,1.79) L
Ricky 0. Turgeon2020 119 4076 16 7109 8.8%  1.79[1.349, 2.30] -
Shinya Goto2014 22 38T 9 380 09% 24001126148 -
Total (95% Cl) 15197 18183 100.0%  1.69[1.56, 1.82] t
Total events 16493 492
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Figure 5. Forest plot of Meta-analysis comparing dyspnea incidence between treatment groups
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Figure 6. Baseline characteristics of adverse drug event reports between treatment groups
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Table 5. Top 30 positive PT signals by drug group report frequency
5. RAAYHIREHHZAT 30 (fA PT (ES

S B FR %

PT #ilx ROR (95%CI)  IC (IC-2SD) PT e ROR (95%CI) IC (IC-2SD)
Hipdifn 3108  28.1(27.09~29.16)  4.68 (3.02) MR PRI SE 2449 6.54(6.28~6.82)  2.63 (0.96)
gl 1977  8.15(7.79~8.53)  2.98 (1.31) LYUAESE 1114 12.18 (11.47~12.93)  3.55 (1.89)
VM EAER 1487  7.38(7.01~7.78)  2.84(1.18) 15978 721 6.4 (5.94~6.89) 2.65 (0.98)
i 1175 8.49 (8.01~9) 3.05 (1.38) m%ﬁ%?;mﬁ 580 447.36 (405.01~494.13) 8.22 (6.56)
KM 1153 25.4(23.93~26.96)  4.58 (2.91) H i 490 6.89 (6.3~7.54) 2.76 (1.1)
15 1L 1013 13.34 (12.53~14.21)  3.68 (2.02) Ja AN 469 6.9 (6.3~7.56) 2.76 (1.1)
A 1008 37.61 (35.26~40.12) 5.11 (3.44) £ 420 7.83(7.11~8.62)  2.95(1.28)
Hpdim 777 14.06 (13.09~15.11)  3.76 (2.1) M 419 3.32 (3.01~3.65) 1.72 (0.05)
Wi =sh 768  3.87(3.61~4.16)  1.93(0.27) B 1 334 5.5 (4.94~6.13) 2.44 (0.78)
i 711 3.87(3.61~4.16)  2.73(1.06) SMEOHUEE 295 16.2 (14.43~18.18)  3.99(2.32)

WK IfiL 642 20.98 (19.38~22.71) 4.32(2.65) DB 238 14.15 (12.45~16.09) 3.8 (2.13)
MAFEAMKM 606  4.59 (4.24~498)  2.18(0.51) R 1 237 9.8 (8.62~11.14)  3.27(1.61)
IR AE 606 13.22(12.19~14.34) 3.68(2.01) AFREHOLIHF 192 57.46 (49.65~66.5)  5.75 (4.09)
I i 542 16.17 (14.84~17.62)  3.96 (2.3) WiisEE: 188 3.91 (3.38~4.51) 1.96 (0.29)
TEME T M 526 27.73(25.39~30.28) 4.7 (3.04) FWMHPIMLARTERT 176 120.08 (102.6~140.54) 6.73 (5.06)
WML 489 65.54(59.61~72.06) 5.84 (4.17)  FUIRZNAKIAIZE 174 2538 (21.82~29.51) 4.62(2.96)
B 488 19.6 (17.9~21.46)  4.23 (2.56) B 169 11.57 (9.94~13.47)  3.51(1.85)
A% T A% 372 3.48 (3.14~3.85) 1.79 (0.12) Fii A I 149 14 (11.91~16.47)  3.78 (2.12)
S OVEEZE 371 10.35(9.33~11.47)  3.34 (1.67) LaBlit % 147 4.19 (3.56~4.92)  2.06(0.39)
mﬁ%}?ﬁiﬁuﬁ 357 (103.19163'17361.14) 6.54 (4.88) I P A 138 3.21 (2.71~3.79) 1.68 (0.01)
e IfiL 329  8.83(7.92~9.85)  3.11(1.45) IMELZEMHZE" 131 528.32(426.15~654.99) 8.39 (6.72)
PRI 300 14.52(12.94~16.29) 3.81(2.15) 7 fytERpIR AXE 128 4.66 (3.92~5.55)  2.21(0.55)
wHH" 290  8.23(7.32~9.24)  3.01(1.35) H g 124 4.29 (3.6~5.12) 2.09 (0.43)
%E%?Eq&fﬁm 288 7.75(6.9~8.71)  2.93 (1.26) I JRAE 107 4.48 (3.7~5.42) 2.16 (0.49)
DB 277 8.35(7.41~9.41)  3.04(1.37) AMEMKZEEME 106  20.25(16.7~24.56)  4.31(2.64)
E&;ﬁ%ﬁ;}g 272 85.41(75.04~97.21) 6.17 (4.51) B 104  8.68(7.16~10.53) 3.1 (1.44)
%Mﬁﬁf% 239 17.49 (15.37~19.91) 4.07 (2.41) AR 100 6.97 (5.72~8.49)  2.79(1.12)
B 229 11.09 (9.73~12.64) 3.44 (1.77)  ARSIEKERG 100 6.42 (5.27~7.82)  2.67(1.01)
HMIMERTE 209 19.04 (16.58~21.87)  4.19 (2.53) RSV i 92 3.97 (3.23~4.87) 1.98 (0.31)
BufbEsEd 208 8.34(7.27~9.57)  3.03 (1.37) MR JfiL 87 537 (4.35~6.63)  2.42(0.75)

T

T BRI B IR RORIR R PT 5 5.
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AU FAERS BUE2 4845 BAeor, BBENA L 64 NMARRIEAH EMLE S, AR EA 111 DA
AL S, MR IR A R AR IR, Biig g 2R i ML(BARC 732K
= DFEM R AR T SIS T 4H(17.4% vs. 8.5%, P=0.009) [13]. TREAT B 58 A WA BE 17 45 5 07 5 4t i
&R EW NS T BARC 1 Z2(HR =2.06, P < 0.01)/1 2 Z4(HP = 1.91, P < 0.0 ) HIfiL UK [ 101 AHE 5T (1)
Meta 748 RABFEIR, B MG Sl 10 H I RO I oy T AR B o B AR I i AR R T i 1 P2Y 12 24 B,
2250 75 ARG 5 T DA R R 250 S R R 5 R AL /INBR BRI A Y, 2R P A 5 3 AR O I R I
PR AEZR M EIS,  RTEEX AR IR ) 1h LD RE = A= LR [ 11]

BRI 70U 552 215 4% 3 15 A7 A PP W IR FRYAS B A, 8 6 i 15 175 J PR PR Wl A R S P R A 2R TA
12.5%~44.3% [16]o AU FE 25 R AL R AR SUEAE 77, A& Hves I S0 75 R WP IR DR A G AN R A, %2
2 K T VR TT ) S5 2EL I TR R X £ RS, b 42 52 U VR T B SR R 69% o B FT R SI 1 L AR RS
B PROR R IS4 DA 5 A i 745 A DA IO PR R e 2 A PR 7 s 6 TR 3%, TR R e A 2 52 i 8 5 A Mk A
T RAF AR R 2 —[17]. BN SRR ESR GRS IR B M hnis Ja, MR MR E IR &, TS
FREF AT RIF R e . ASARSE 18]I P2Y 12 SZARIEMI G TN bABAT 04, DRI Ji 5 25 A Bl v 1T
B0 B P2Y 12 524k, AT PH B @ O G 7 XS IR ERR IS A, B9 cAMP WKEE, 34
ST A% T BT R AE o 5 REE, B B e 175 R IR IR N M 22 R B il 2 v S5 A FE TR R IR AN 3
REZBUEFERER MG L) 1A IR N AL 52 BRI 2k, 200 0.9% M3 DR KRR SR IR ) RE R
A Z[19].

ZYWIAR EAE R IG IR 290697 k%O i, B T R R i 2 4 . fEAIR FAERS 5%
W AN IR HE O T A AH BAE I BAPE S 5, LS B I 25 A ELVE AR E 3R 2 T 5 45 5
7#%(1487 vs. 28), {555 Z H5E[ROR = 7.38, 95%CI (7.01~7.78)] vs. [ROR = 3.2, 95%CI (2.21~4.64)]. ¥t
FEBE T 112 254550207 Sk 7 SO A% 55 I PRIDE & FH 24 Hh i DL IR 2500 At VT 2R i 7 ARAR YT 485 1 o BT+ ekt
VTES Ry, I8 SRR R S ARBR RICE KD I A SR R B . Bl RV R )&, SRS B 78 S Prst 25 84
I /NER 245 B FH NPT A S8 I XU 38 . 5 A i AR BT S A T A BV E AN R0, (BAEEE A
REZAR BB 5 5 o AHOCHE LR, FAMBE R AE N CYP3A FKIGIF LEg 4 (CYP3A4)s@ M| 5 %
25 CYP3A4 B AU 1 B Ag B A FH 240, BEAs i 2 TH e B A v 11 I 259K B2, 330 i XU 4 n 217
X T M B i S AR YT SRR TR RN O AR DR e I e U SR S AR T T SR 2] 2
FREAN Y, T 16 1 A% v 38 At T 288 L 24 R B T v UGy, B 51 R M SOV [ 22] 0 TP AP 2541 AX
PRI, SRS T A HER S ] SR A B CYP2C19 #HI57), BM Eis ARS8 CYP3A 582L
75 o

KRR FAAELE— 58 BRI (1) 5230 NFE B 5 R RFAE A A 08 R 52003 155 DA AE 7 0 M AR AT A
g —, NIRTFHE AT R E S B Rl 5000 708 B R IR1F SOk IR A 550, 33047 AN 093 1 B s
(Individual patient data, IPD)8 45 —JE 26 5 AR1E R 40 HTs (2) FAERS AE N —A A R PERE RS0, fE1(E
WERR A SR KRG B BBR UGS AR R EA SR8, DL 0] R85 S8 S £
(3) AT TR I LA A AR T TR B Be v 5 RS 5, (RZ R R i 2 R et %y, Tovk A
FEAE IR KGR, VIF s EE S ARG ER R, FE T — SRR 7.

ZE FRTIR, ARSO SRS T 5 A S S AR S R R e VT T IR R T, S RIERHZ
MBS & RGN A RF4E, 5 HAZYAFAEA AR . Meta 701745 A28 B A& Hfives 75
IS WP R GEAS B A 7 TH B R ARG RRAE , s T BRI e 45 BRI R HA R FAMHEE S 2
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