5531 % 4 1] FRHEBKRE ER Vol. 31, No. 4

376 20254E7 A Journal of Tianjin Medical University Jul. 2025

DOI:10.20135/}.issn.1006-8147.2025.04.0376

BRI 5 0T 00 B B RO UL BE B 22
PRI LR b e

BT, I, BATE , R EF, XA, BRER =
(RO MU B 15 0 THLRE HE i 52 3, KRR R R 50— BEBe O IERL , KELC I A I i, Kt
300211)

HE BHH: R A8 9 RE N (DOAC)F kT AT F #4274 57 (BHT) 25 MUAZ S (MD) & 4203 B 313 (AF) w6 77 69 &4
oA Fe M TR BE SRR T 2010 1 A £ 2024 53 A P E R E 82 K E IR 69 ©UBULIA 5 AT . o ARIEAE 52 2 18] 69 H0 %
I 78 W B h DOAC 4iA= BHT 41, 5F R AR @3 o B B (PSM)#E4T T #7 , £ 24 5 Q362 A e 5 (AN ML F+)
Fo R HAMEE(E2 LT LA L F R RERIS B dih), KEALOELARL T, L2 R RS o fo b B F o
(MACCE) A Z % R Bl R F#H(NACE), KEi7ariE s 3 A H . 4R :DOAC 45 £ 24 S (IR ARFA HREE) T HRS
F BHT 8., 5 BHT A48+, DOAC 28 5 fo bk 5= b 64 B Yo (HR ) 4 1.14(95% CI: 0.34~3.78,P=0.828) ,MI %3 HR  1.16(95%
CI: 0.29~4.65, P=0.523), £ &t d e HR % 1.76(95% CI: 0.92~3.37, P=1.000), £ K &4 5P BHT 69 2B T FERNEF 5
(HR % 1.88, 95% CI: 1.01~3.50,P=0.045) , o At F &4 5 (MACCE #= NACE) E LA A B E £/ iR EMIE3AA A,
DOAC 47497 Kok 55 BHT Hrikib 77 Lok A2 AF &35 F B A ARG oM fo 200, BT 2R TL 4R,

K S BT S IUEIL; HEREST

RESES R541.7 XHEARERD A XEHE  1006-8147(2025)04-0376-06

Comparative safety and efficacy of oral anticoagulant versus heparin in the treatment of myocardial
infarction patients with atrial fibrillation
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(Tianjin Key Laboratory of Tonic—Molecular Function of Cardiovascular Disease, Department of Cardiology, Tianjin Institute of Cardiol—
ogy, The Second Hospital of Tianjin Medical University, Tianjin 300211, China)

Abstract Objective: To compare the safety and efficacy of direct oral anticoagulants(DOACs ) versus low—molecular—weight hep—
arin bridging therapy(BHT) in atrial fibrillation( AF) patients receiving post—myocardial infarction(MI) treatment. Methods: Data for
this study were sourced from a retrospective cohort of 82 hospitals in Tianjin, China, from January 2010 to March 2024. The patients
were classified into DOAC and BHT groups according to anticoagulant therapy during hospitalization. The patients were matched
based on propensity score matching(PSM ). The primary outcomes included safety endpoints (recurrent MI, stroke ) and effectiveness
endpoints (major bleeding defined as Bleeding Academic Research Consortium type 3-5 bleeding ). The secondary outcomes includ-
ed all—cause mortality, major adverse cardiovascular and cerebrovascular events(MACCE ) and net adverse clinical events( NACE ).
The follow—up time point was set at 3 months. Results: The DOAC group was not inferior to the BHT group in terms of primary out—
comes, including safety endpoints and effectiveness endpoints. Hazard ratios( HR ) of DOAC group incidence proportions was 1.14 (95%
CI:0.34-3.78, P=0.828) for the ischemic stroke, 1.16 (95% CI: 0.29-4.65, P=0.523) for MI, and 1.76 (95% CI: 0.92-3.37,P=
1.000) for major bleeding versus BHT group. In the secondary outcomes, BHT group showed a higher risk of all—cause mortality
(HR=1.88,95% CI:1.01-3.50,P=0.045) , with no significant differences observed in other composite outcomes (MACCE and
NACE) between the groups. Conelusion: Over a 3—month post—MI period, the DOAC maintenance therapy strategy and BHT bridg—
ing therapy strategy have similar safety and efficacy in patients with AF, with a reduced risk of all-cause mortality.
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Tab.1 Basic demographic characteristics and drug use situation of clinical data[r( % )]
-_ PSM Fi PSM J&
DOAC 41(n=158) BHT ZH(n=887) X P DOAC 41 (n=146) BHT Z(n=269) ba P

i (=65 %) 141(89.2) 702(79.1) 8.133 0.004 131(89.7) 241(89.6) 0.000 1.000
PE5 0.004 1.000 0.086 0.769

5 59(37.3) 329(37.1) 53(36.3) 103(38.3)

x 99(62.7) 558(62.9) 93(63.7) 166(61.7)
R G 77(48.7) 493(55.6) 2.267 0.132 71(48.6) 154(57.2) 2.496 0.114
fR ML 144(91.1) 833(93.9) 1.270 0.260 134(91.8) 256(95.2) 1.3 0.243
WEACUEESE 31(19.6) 156(17.9) 0.252 0.691 27(18.5) 47(17.5) 0.016 0.900
COPD 26(16.5) 76(8.57) 8.598 0.003 20(13.7) 32(11.9) 0.140 0.708
CKD 17(10.8) 87(9.81) 0.050 0.823 15(10.3) 29(10.8) 0.000 1.000
LAY 2.474 0.116 0.000 1.000

STEMI 7(4.43) 75(8.46) 5(3.42) 10(3.72)

NSTEMI 151(95.6) 812(91.5) 141(96.6) 259(96.3)
o] ] DE A 97(61.4) 766(86.4) 56.369 <0.001 96(65.8) 192(71.4) 1.156 0.282
DY, #5405 122(77.8) 840(94.7) 53.716 <0.001 120(82.2) 234(87.0) 1.375 0.241
ACEI/ARB 109(69.0) 592(66.7) 0.213 0.644 100(68.5) 178(66.2) 0.138 0.711
Killip TI/IV4 36(22.8) 181(20.4) 0.328 0.567 33(22.6) 69(25.7) 0.324 0.569

14 : STEMI: ST Be4f =i AL VRS s NSTEMI : JEST Bt 4f =5 L0 IUASIFE s COPD : 48 BH € 4 i ; CKD « 18 M 55 5 Killip TI/IV - 0> 6 Killip
SR MBIV S ; ACEVARB : I 5 55 7k 32 HEAR B Al 1 2 M 45 X 3k 38 11 2 AR5 B0 s DOAC: B2 1 RGP R YT s BHT: JF R M HEIRYT s PSM : i

W PET S IE L

B (¢*=56.369, P<0.001; ¥*=53.716, P<0.001 ) . PSM
J& \DOAC 414 146 il ,BHT 214 269 4 .
F 2 W T WAL AN [R] B0 BE 25 W B fil T o0 A
DOAC A, RZHUEH Ml AP BE, U IA
FEIMBERNSC 2 Vb PE. BHT 41 kit T R 2 d5ci
R 254y, HIRARUCZAR 7 7 JTF 3R IR i i 38 ik
.

22 “mFEH

220 WA EBLRO AR LN R £ 3

2 WAANBEFRBBAZIFI PSM ILEBA 5 B ik
2R ERN( % )]
Tab.2 The administration of anticoagulant drugs between the

two groups of people in the original cohort and the
PSM-matched cohort[n( % )]

PSM i PSM J&5
iR 2Ly DOAC#l  BHT4l DOAC#4l  BHT4]
(n=158)  (n=887)  (n=146)  (n=269)

DOAC

FIRTBE 138(87.3) N/A 128(87.7) N/A

AU 6(3.8) N/A 5(3.4) N/A

ik HnE 18(11.4) N/A 17(11.6) N/A
BHT

KR N/A 448(50.5) N/A 120(44.6)

AR FER N/A 157(17.7) N/A 45(16.7)

KT N/A 214(24.1) N/A 92(34.2)

R N/A 68(7.7) N/A 12(4.5)

W8T PSM G RZHTE 1.3 > H 1 FEEFIRE LS
PO e R EESJRFER AT, AR 3%
R WA R A, ZEDCECBAA L 2.7%
%3 ABLFIH DOAC HF1 BHT &
TRZEREHRILBN( %)
Tab.3 The comparison of different outcome events between the

DOAC group and the BHT group in the matching cohort[n( % )]

ELIEERLY DOAC #(n=146) BHT #H(n=269) P
FELE )G
PR LS
1A 2(1.4) 1(0.7) 0.615
31A 4(2.7) 6(2.2) 0.746
SHTAR L AR 2
1A 2(1.4) 3(1.1) 1.000
31A 3(2.1) 8(3.0) 0.754
BARC 3~5 H M2
A
;/:\E 1((()).7) 2((?.7) 1.000
WL R
BT
1A 11(7.5) 37(13.8) 0.083
31MA 13(8.9) 43(16.0) 0.062
MACCE
1A 15(10.1) 40(26.8) 0.112
31MA 19(13.0) 54(20.1) 0.137
NACE
1A 15(10.1) 40(26.8) 0.112
31A 20(13.7) 54(20.1) 0.095

¥ :DOAC: 4% IRBTEEIEIT ; BHT : B M #9477 s PSM: {0
R NI

T : BARC3~5: SRR 10 s MACCE » 32 7 A0 1
AR FM;NACE: Hrlfi KA R FF
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3 itig

AR E IR LR T B R A ML AT AF &
H IR FEIBTEERYT T R RIIGIRI YA F X R
e L I v R XU Y AF AT MI R R BT 5T

S PP AG A [0 B SR W X R TS s o ST
AF & LSl J1 22 250U 208 IOl s SR s
S MI B ZE Y UL ACIE AR RS2 T 2,
PRLHE A e 9 18] Ak R A 2 e it i o oA 3 8l PRAN



380 FHERRKEER

LERIE

B 76 MIEZ ABE d R i/ 5 300
i B AR 3 S I 224 A 4 e 0 T Py s v B
IBIT M, AT R BRI 3~5 h,
Y2J5E 3~4 h IRENE(ERON . T BHT Afase B
S A BTBEAE T BE 5 B0 IR I AE 2 00X —
NBER 251022 4. BRIDGE FFFE 84 T K 0346
HEEARPUBEERYT 1Y AF FEE 7 D BT ) Bl F AR
T BT EFERIT . Z R AR BN, Mkl
T IR 5 R R (3.2% ) B TR AR Ak
TRITHL(1.39% )1, BLAMEICA RS AR RS o, % T
P22 AR B kv 52 A SR B A AR A LA R il
Jhk IRl 8 BHT 3697 IF AR Wos AR, 5
AT RESE AR ZE il F R0 K AR XU o ARIFSE S
DOAC fE} AF A3 MI 25 15 Be 181 Bk a0 £t ik
Ji % AEN T Xa 15, O 200G R b
U E BHT B35 0 g (028 S MERRAE , D& PR 3
SIS DA B I T T M6 o R A RS 1 R . AF FRE
FEZ TR B K S A A (AFCAS )X 36 LA K2 WOEST
R 7T Y90, DOAC PUEERNE 5 BHT 3R & [F] 4
A0 KIS RS AFCAS K WOEST i3 4%
VSAHENIE, DOAC 18 o 4 S A1 i B i A -5 P 47
AR i 55 S o XU P S B0AS M 45, T BHIT PRIT
RIW T ZPUEAEH v RE S BOE & AR RE M i
H BHT 75451 % W e i o) e S R %59 i, ] g2 3K
TR T A B AR SR AR I R (U 28 A
M) 1 DOAC 14 [ 22 77 18 R T 5 W 5 ] Bk
IR . (EAF A, BHT & HAtT R 0
FTh R X AT AR RS T 0 a0/ A R BB Y
JERL RS G AT 2, A A AR BT I/
M/ B e PN R e A R (A F R ) 2 SRR
FH T R T SR R 5 1 ) I B A 8 S N 7] 4225 i)
Joio BT RN 22 SR AT BHT 38 Wik
(AN AL 5 8 B o ot A RS ) B, 2 A SE e %
DOAC DA E TG . Hk AT LARifkia i e
P ZE - DOAC 1Y [ 5 77 12 A1 1 il 25 245 7 =Xl sl
PR, U HGE T IR R Ry I L (AR
PE— LS RAIE . AN, DOAC ZH P R TP BE 5 1
87.3% , A K A9 1 (5~13 h) S5Fa5E M BTEERn;
AT REFR R 2 AR AT, (AT R A, AR
I SETE NG 11 =R S 8 3 S R G
DAL L6 AS 07 4 331 2 5 A A [ 309 ] 4 28 58+ 1B DOAC
PIREAR MI R E B R s A%, BRTHE R
¥ DOAC $5& N TBT AF 5 i M 2R v i 1 vk
222 KRR T A S 5544 DOACIRIT T
St , MR SR I R, X T2 R A2 W o T

AREJKI DOAC B, WAL g b D IR EELS My i

B B U 2B G T B ORI AR T AN ST HBE N

BET S 2 Wl P s EA T AR A TR SR . SR, th

T DOAC Kl K Py 25 Ll K DOAC 165550 14

PRI, DOAC (2R3 1 it — B IREEE, R

WFFEAFAE SRy BRAE < 5 g B 5, R 17 PR SR 4

W7 s DOAC 4 19 i e /b, 5L 263 4 73 #r (AN A [+)

DOAC Z5¥ L A0 PTREFFTER IS A IR Z Ak o AT

FLHE L PSM AZIE TIRZSN R (A A RS 4 HERR

HABEAETR 2 R YA, AR B AL X IR X

% (RCT)HHE DOAC 7E AF 4 JF MI 3 i K )

Wi o WA, E LT 2L aMELR, BB

AR AT W LARD 7 a7 H il XU >

U S . I REAN e ElE I A E I RE R

# Wit DOAC [9A R FZE A PRI .

Zf b TR I S AR b, R 2 B
ZARAMEIRIT I ML G AF B A I %
TEAE Be 1 T 4ify 1 IRACBEZS W L BHT B A2 2l
TR I HAERF D IRGTEELS YR 7 il AR AL PR AR 4
IR ARk R Hils
BE30Hk:

[1] HINDRICKS G, POTPARA T, DAGRES N, et al. 2020 ESC guide—
lines for the diagnosis and management of atrial fibrillation devel—
oped in collaboration with the European Association for Cardio —
Thoracic Surgery (EACTS): the task force for the diagnosis and
management of atrial fibrillation of the European Society of Cardiol—-
ogy (ESC) Developed with the special contribution of the European
Heart Rhythm Association(EHRA ) of the ESC[J]. Eur Heart J, 2021,
42(5): 373-498.

[2] ESCUDERO-MARTINEZ I, MORALES-CABA L, SEGURA T. A-
trial fibrillation and stroke: a review and new insights[J]. Trends
Cardiovasc Med, 2023, 33(1): 23-29.

[3] FREDERIKSEN T C, DAHM C C, PREIS S R, et al. The bidirec—
tional association between atrial fibrillation and myocardial infarc—
tion[J]. Nat Rev Cardiol, 2023, 20(9): 631-644.

[4] WANG R, TANG LV, HU Y. Genetic factors, risk prediction and
Al application of thrombotic diseases[J]. Exp Hematol Oncol, 2024,
13(1): 89.

[5] FREDERIKSEN T C, BENJAMIN E J, TRINQUART L, et al. Bi-
directional association between atrial fibrillation and myocardial in—
farction, and relation to mortality in the framingham heart study[J].
J Am Heart Assoc, 2024, 13(11): €032226.

[6] LASICA R, DJUKANOVIC L, POPOVIC D, et al. Use of anticoag—
ulant therapy in patients with acute myocardial infarction and atrial
fibrillation[J]. Medicina (Kaunas), 2022, 58(3):338.

[7] HIRSH J. Heparin[J]. N Engl J Med, 1991, 324(22): 1565-1574.

[8] WANG B, SUY, MA C, et al. Impact of perioperative low—molec—
ular—weight heparin therapy on clinical events of elderly patients
with prior coronary stents implanted > 12 months undergoing non—

cardiac surgery: a randomized, placebo-controlled trial[J]. BMC



JRBET, 2. ITEER AT R X O B BB 1 O S E £ 7 22 AR R LA

381

9

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Med, 2024, 22(1): 171.

CARNICELLI A P, HONG H, CONNOLLY S J, et al. Direct oral
anticoagulants versus warfarin in patients with atrial fibrillation: pa—
tient—level network meta—analyses of randomized clinical trials with
interaction testing by age and sex[J]. Circulation, 2022, 145(4):
242-255.

NAZHA B, PANDYA B, COHEN J, et al. Periprocedural outcomes
of direct oral anticoagulants versus warfarin in nonvalvular atrial fib—
rillation[J]. Circulation, 2018, 138(14): 1402-1411.

MEHRAN R, RAO SV, BHATT D L, et al. Standardized bleeding
definitions for cardiovascular clinical trials: a consensus report from
the bleeding academic research consortium[J]. Circulation, 2011,
123(23): 2736-2747.

SCHMITT J, DURAY G, GERSH B J, et al. Atrial fibrillation in
acute myocardial infarction: a systematic review of the incidence,
clinical features and prognostic implications[]]. Eur Heart J, 2009,
30(9): 1038-1045.

SUNDB@LL J, HOVATH-PUH@ E, ADELBORG K, et al. Risk of
arterial and venous thromboembolism in patients with atrial fibrilla—
tion or flutter: a nationwide population—based cohort study[J]. Int J
Cardiol, 2017, 241: 182-187.

DOUKETIS J D, SPYROPOULOS A C, SPENCER F A, et al. Pe—
rioperative management of antithrombotic therapy: antithrombotic
therapy and prevention of thrombosis, 9th ed: American college of
chest physicians evidence —based clinical practice guidelines [J].
Chest, 2012, 141(2 Suppl): €326S-e350S.

HIRSH J, RASCHKE R. Heparin and low—molecular—weight hep—
arin: the seventh ACCP conference on antithrombotic and throm-
bolytic therapy[J]. Chest, 2004, 126(3 Suppl): 188S-203S.
DOUKETIS J D, SPYROPOULOS A C, KAATZ S, et al. Perioper—
ative bridging anticoagulation in patients with atrial fibrillation[J]. N
Engl ] Med, 2015, 373(9): 823-833.

ALALAWNEH M, AWAISU A, ABDALLAH I, et al. Pharmacoki-
netics of single—dose rivaroxaban under fed state in obese vs. non—

obese subjects: an open—label controlled clinical trial (RIVOBESE-

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

PK)[J]. Clin Transl Sci, 2024, 17(6): ¢13853.
LAHTELA H, RUBBOLI A, SCHLITT A, et al. Heparin bridging
vs. uninterrupted oral anticoagulation in patients with atrial fibrilla—
tion undergoing coronary artery stenting. Results from the AFCAS
registry[J]. Circ J, 2012, 76(6): 1363-1368.
DEWILDE W J M, JANSSEN P W, KELDER J C, et al. Uninter-
rupted oral anticoagulation versus bridging in patients with long—
term oral anticoagulation during percutaneous coronary interven—
tion: subgroup analysis from the WOEST trial[J]. Eurolntervention,
2015, 11(4): 381-390.
AREPALLY G M, CINES D B. Pathogenesis of heparin—induced
thrombocytopenia[J]. Transl Res, 2020, 225: 131-140.
ANGIOLILLO D J, BHATT D L., CANNON C P, et al. Antithrom—
botic therapy in patients with atrial fibrillation treated with oral an—
ticoagulation undergoing percutaneous coronary intervention:
anorth American perspective: 2021 update[J]. Circulation, 2021,
143(6): 583-596.
JANUARY CT, WANN L S, CALKINS H, et al. 2019 AHA/ACC/
HRS focused update of the 2014 AHA/ACC/HRS guideline for the
management of patients with atrial fibrillation: a report of the Amer—
ican College of Cardiology/American Heart Association Task Force
on Clinical Practice guidelines and the Heart Rhythm Society in
collaboration with the society of thoracic surgeons[J]. Circulation,
2019, 140(2): el25-el51.
VAN ES N, DE CATERINA R, WEITZ J 1. Reversal agents for cur—
rent and forthcoming direct oral anticoagulants|J]. Eur Heart J, 2023,
44(20): 1795-1806.
SAMUELSON B T, CUKER A, SIEGAL D M, et al. Laboratory as—
sessment of the anticoagulant activity of direct oral anticoagulants:
a systematic review[J]. Chest, 2017, 151(1): 127-138.
CAPPATO R, MARCHLINSKI F E, HOHNLOSER S H, et al. Un—
interrupted rivaroxaban vs. uninterrupted vitamin K antagonists for
catheter ablation in non—valvular atrial fibrillation[]J]. Eur Heart J,
2015, 36(28): 1805-1811.

(2025-01-26 itk )



