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[ Abstract] Fondaparinux is the world’ s first synthetic long-acting selective coagulation factor Xa inhibitor and has been proven to be

an effective and safe anticoagulant in preclinical studies. It was first listed in the United States in 2001 ,followed by Europe in 2002 and Japan

in 2007. So far,fondaparinux has been approved for the prevention and treatment of venous thromboembolism, acute coronary syndrome and

deep vein thrombosis. In recent years, it has also made great progress in the clinical application of anticoagulant in atrial fibrillation, portal

venous thromboembolism, anti-thrombotic and anti-inflammatory in patients with COVID-19, and heparin-induced thrombocytopenia. This

article reviews the clinical application of fondaparinux in the treatment of the above diseases for clinical reference.

[ Key words] Fondaparinux; Selective coagulation factor Xa inhibitor; Venous thromboembolism; Anticoagulation of atrial fibrillation;

Clinical application

I TGt 25 i IF R A0 F IR sl di A

Z K #5pr7 (vitamin K antagonist, VKA ) X 85 FfE 1fit. K]
THAAMHENE R ZE ST EEH 2580 & TIF & 3 A
A TSSO B R R R I A 1) 590, T DY 5 Xa 502
Horh—Fh R TF A A, A T B i R BE 1) N S
E%ﬁETiﬂL“  TEBE I 38 A7 rp R 4% b AR T, AT A %
BELT 458 1. 2% Tk 1SR M A 69 8 B . T kI 2% 4
(fondaparinux , FPX) (1) J¥- & i ] 1F 2 2 1, 38 5 Bt
58 it 1t 100 A5 R R PR A0 T B 10 PR 7 Xa, 14 SR A0 68 11
M%F Xa PRH) KRR B FVE R, S Pt EBE M A 5 Xa K5
G54 FPX 5t N 45 G A mURE B, A A HC At 470 € i 1
5 Xa B 09456, & $5 (8] 35 410 ) A0 B ke 4R
FAR . Z2Fhsh B I PR AT ST UESE FPX S — il
ARIHCEELSY) , AR 25 1) AR 2 IR Hh 7
B 7P Ry EIE, 2001 4F FPX B iRAESRE LT, b

BEETR )14 B e 2 (1) BHFRE S T WURHIFA (2021 HR26 )
BIE1EE . 45N, E-mail : maomaocao2012@ 163. com

JE 43T 2002 4£ 2007 AELERRIH  HA BT, 1642
1k, & BT T K A A 2 0 2 e IR g Bk 25
A 4E (acute coronary syndrome, ACS) [ 4 7 A1 T B o
PEJUAFR, FPX 7R by Bl ( B B0 F05E AT AE AL 1] i ik
LA FE 5 ( portal vein thrombosis, PVT) 35 Bl 6 % B
fifi#é ( corona virus disease 2019, COVID-19) B & By PL
MARFTHE ACS R 5519 i/ ks /D 4 (‘heparin-
induced thrombocytopenia , HIT) {1l R v A Rt T K
SRR JE, BRER IR FPX TE IR PEM 1A YT J7 1 1Y it IR AF
5T, UMt RS .
1 BBEIRHEEST

A2 B8 5 b5 BRINIE T LR s, DA
PERER g S 1 6T EBRT L A RER M g By
B 7 EH R ) R 0 A Y R, DR DR K SR, BR
TERBEL LR 2 A1, 38 N AT O R R, 0 iR



DI IER 2022 427 A543 57 M Adv Cardiovasc Dis , July 2022, Vol. 43, No. 7 - 653 -

LUK E 0 M AR, A WS F B, B 2 A
T I AR A T A ve KUK , 7 0 A7 00 B 1) 100 9l 1k 3
T o 1E—T5 FPX JAYT 2500 By A s Bl 451 v, 55
VKA F L, B Fl RR 22 4 JAnY FPX $LEEGY7 e, 1
W52 78.6% (VKA 24H 4 50.0% ), B —Tik
F s B £ A A PR A T 4 T Y 5 ) R 2R
Fe i 5 VKA A, A A KU 2 FPX (197
P4 e Aot o) W S e e, 0 5.9 d 8.1 d, etk
I R A5 5 1T , 3k F—101 FPX 258 M 75 0 3 [ A 25
515 P78 A (SAFE-AF) 1942 2 P [ Br 1 1 IR
ATE ", 5 VKA MIH, 76 5 B 0 ] FPX 580
RGEPE AR AR ZE % A A 6, (0 BB S (A
R B2 e ZE GO NUEZEFIZETS ) Kk A A
X (1. 7% vs 1.2% ), For i ofi & A 2% 43 5] R
1.7% F1 0. 6% . T £ — 5 FPX I & 45 iF % L VKA
THIF AR R e B A O A A B I R 1) 4E A Tk
A BRI BEL BT L 2 P A TR
R R M VKA IS FPX 1] i 3 BRI R & A
R(FPX PSR IT R4 2. 8% vs FPX B4 VKA 4]
4.8% ), Horp K i & AR 50018 0. 8% (FPX BRA K
WFRL) f12.4% (FPX A VKA 41) o TiAH E T 7
TRVD LTI e &2 A0 AR e BE 1 D R0 38 0 1 A5 = R 1
ARERL TS (X-VeRT) , fEA T 2 5 2 & i
Pt 2 O WURE PE RN AL T %5 32 B2 4 P38 bs 0 1, A
AP PE R RN 0.50% , VKA Hy 1.02% , H A ZE il
Kl % A 32 4 3 0. 61% F1 0. 80% , TGI8 &
SAFE-AF, if J& X-VeRT {55 , # T IR 2 Pt pL il i
FPX 7E_ LR iR 2 M35 A5 7 AR S AN Bt
U, 76 B B A8 3 I B BE 3R 7 SR s v, T 2 b e 4
FPX 15 SopRE PR 4 il J5 e A P EE 1, 28 ml R IR
& FPX B HA PR M sh S %
2 BFRE{L PVT H3G9T

AFHdfL PVT 2780k 144 ( deep vein thrombosis ,
DVT) fYEE G R KB Z — . PVT J& A Ak 2 1042 20
TR IR AR, W] A R I A IE H i A
MEVA PRI K , 3 Gulley 25" JBIF 5T s, PR AL SR %%
DVT K%K 0.5% JIFREfL 4 DVT K/ % Tk
IR . ABFE S 1 BRI TR ]
AP %, 29 60 % BT EE B A T SEIR P, — G
T FPX S{%5 FHF 23677 PR AL PVT (9 e am et
FW] FPX U LA 4 F I R RE S0 A Rbif 7 PVT, Bl
ity 50, R RE & 4% 58 PR 1 A, 3R 6 T A 1k
PVT (AT RESAYT 7 I, FPX N % R A I PR IR YT 8
Forb o KB AA 124 Bl E  RE LK L% R
b 84% W ks B 5 13% I R _E# K 2

Fih 36% . 41 1] (33% ) & % FPX G977, 83 H
(67% ) BFBZARD TIFEIGIT . 45175 36 A
WEIT A, A B Ak D5 0 e 0 I, FPX 3T 2L I A
HIBRI & T T IFRIBIT 4 (77% vs 51%
P=0.001), Z A 2 [l 94> ¥ B /i, i FH 47 4 FPX
(HR=1.78,P =0.035) J& ") #f bk 5 4= 738 1) i <7 Tt
AT, Zhang %' %t FPX 697 7 4 2 A0 A2 01 )P A
T A0 PVT BOR MWHSE R, 2 Bl #E 4257 d
J5 PVT 5843 2%, ML A5 1 1% 5 4 (1R H 45 2514 d )
PVT SE2ii 2, | il #4525 21 d J5 PVT SE 4,
FRIEAN 100% o ST AEdE LB, 7 6838 ol
BRI I I ) 249 oK B3 A, D- — SR ARTE 16T
IR 2 N, UL FPX RTAESH PVT 3897 8
KELG HE 77 25 4, ELAE 2 245 30045 07 10 S 52 5 000 2 5
Nty R s el = NN TR N A gy 8
3 COVID-19 EEHFMEFHRKIER

R BR 22 (B 7 COVID-19 £ B £ 25 1 0 ik
MR AR FE R R A Rt TR A S 4 s AR 2
SERF R E K LR R ZE A R R, H
B ZE 2P 2576 COVID-19 FHYE &3 th i dins
BEE A 32 000, W I 28 B 2 A e o it i A 1
FISN  ZEAR A% SARS-CoV-2 iR AT Hi 48 L 15 1
PO 3 [a] B4 23 AT #R SARS-CoV-2 B
FEBE L 7E AR T 2 (40 mg 8% 60 mg,1 ¥/d) B
FPX(2.5 mg,1 ¥k/d) #EAT AR T 04T 26 45 7 B BT
FEL AT 2020 42 18 H—4 F 30 HEAFH S %
BEBEH 100 4] COVID-19 2 i3, il it /07 i % 47
AR D- R AR FLER AR A K6 MR
3 JAJE C i A, LAVEAR TR YT A 8] 98 5 A I A4 i ¢
MAREYI RS, 453 B, FPX XA C [y 2
AR D-RARTCRL ; M IF R X R AR D-— R KA
A C R E TG BRI AR -6 FIELIR
I SR XS A R AR D, X F 4 25 1 8 G e A
—I5 FPX FF 100 il COVID-19 B 19 2 .t B S i
RWFFE, R T OFPX SR 3 IF 3 4 G 9T X
COVID-19 B3 ik 28 \DVT K 1ML 22 PE VI 50
CEAE AN B2 B0 T 3R (9 5 W, 45 R 78 Bl 5 1 7 P
11 ] B A e L R S, L rp R T 2R 2 e 2R R
N 14.5% ,FPX 4 5.3% ;4 {9 f 2% S 2B i o 1,
HA R ITRA ] 3.2 % ,FPX 4 5.3% ;17 Bl %
KA AVE VR A e, P KT R AN
17.7% ,FPX 20 15.8 % ;10 | S Z 361, 2 H LT
BRI ZEH ] 9.7% ,FPX 41/ 10.5% ., REECH
B LA 5% FPX T COVID-19 B#FHike P4t y7 i
I R IF 58 B4 & A , (5L FIE AR AT AN 6% 7543, %) FPX



- 654 - DR 2022 27 S 43 57 M Adv Cardiovasc Dis , July 2022, Vol. 43 ,No. 7

FHF COVID-19 S35 1T ML FAHT A it 385 3 A7 7E o
4% Russo %5 {RFFE % A3 38% 119 COVID-19 g 3%
TEAEBE A 452 1 FPXJRY7, — @R bk 77 FPX
TEFR; COVID-19 £ 35 bk i Fpe: 2 04 b F Hh 4 5
R BRSP4 (2019 Tl AR s B R I A T 9 1]
B K I A SE PR T B T ) Y 0 [ I Y
(2021 A K i R ZE A8 A e < JARAE SE S 1 TEB)s A
I B 3 5 3 AR - U DA FPX AT 76 S5
00T T COVID-19 HAE B & WPiRIRIT . 25 1A
4 FPX AE COVID-19 3 BHiAe S HRIGY 7 R FK Hh al
VN E AR R S 25
4 ACS HJiBsT

FERRFETT J& (1) — I KL FPX 5403 I 25 6 B
J7AE ST Be#a i 5 ACS(non-ST-elevation acute coronary
syndrome , NSTE-ACS ) 1 1470 5 ) AF 25 R0 Bl BIL I TR
I R, FPX AR TR AEREAR 9 d SBT3 0
JULARE B8 X v A R I A A= DRI g T £14) 24 SR A 8L, 7
180 d WYERERBEVI RS, S T AR L, FPX Y
BARAY NSTE-ACS Ko R MSE BAAF R, H—
TiET 2 094 f4i] NSTE-ACS 3 B il PR Fifi L% B8 AF
FE2 o SR R I R IR IT 10 B R L, FPX
AN B R Can i i 4 PR AE T AR BEHE O WUAE SE
ARSI ) 1Y A AR KUK 2 25 R AR, 22 8]
30 d, Almendro-Delia 25> 7£ FPX F TR &I A
P ST Betrimg B0 WUREJE R 4 52 PR TR 7 S8 AT
JEP B, 30 d N & AR AE T B0 UL AR AE Y A T
], FPX 2H (n =1 458,2.5 mg iz FiES,1 W/d) R
12.2% X HRA (n =1 409, 22 RE50) + ML B TR
WRLAED) S 15. 1% , FPX 7R3 i 58 1 A 5 E O L
PRREAE A 207 T SE AR [FIFELE OASIS-6 155 3T
T FPX HLBEIR YT S rh FE 2 19 28 R IR
Sk AIRYY R B RE IR YT B 2 ST B
L WURESE 3 b, SARERTBER YT JT kA 1L ,30 d
WA 2.5 mg FPX (1 ¥k/d) A] i 38 /0 58 T a0 L
FEREFE Y 3= 2 R 45 R 9 4 A, MK BREELIY 11. 2% [
3 FPX ZHI1) 9. 7% , T 9 2H ™ B 3 1M 1) & A e A
3% . Bundhun %7V ) —I5 meta SMTA4A T 7 T A
58,359 618 fildl: ST Bedfy iy B0 YU AL A8, 25 2R e
BRI T A FPX A AYFE T3 AR, O JUREFE A A
HAFEA ] B 1 0 . 2% 2 5, {EL FPX 4175 30 d BT
B ARG DR, R H I RN R i & AR BT
W IR 4L, B ik, ™ 8RB I 7 T A B R
B EAE L U i — U 5 R R E S 6 1 94 R
FPX 7 NSTE-ACS I ¢ 8 & 5 09 52 i 08 4K 3 1T
R, IFRE B W T A 0 R R R A

I, I FPX AHECH A AE SEhiBE 254, 7EI6 97 ACS (1)
ST RORI e MR D7 T A 345 R B S (AR HE) T ACS
H—&IGIT TR,
5 HIT 3857

HIT j2—F il 1gG ik WM™ E YA R R
R R N — R A OB TS, R A B
P, B AT {5 S5 0 B S B RN R AL R
S /IR R 4 525 WA A8 4k, IR AR i
PUITB M R IR 45 5 g 25 Y 80
IINBRIE A HILEIAS ] 2R/ 1l M R - 4 A i i o
JERRER A Fe #43 C A v 32 748 3500 A8 P9 1/ MR 5 4k
FIERAE | Il /N A 3% b S0 A i 0t /N Al Bk - 1) A
SR 0 T Y A R, T R ) Bl KRR K i A B
B AR, BRI R T 4 2 AW, IFR
SEEAW S S HIT, Kbtk 51 /Mr45 &5 5N
R AMRLZE A, T35 0N B 20 M T A0 RN I 45 PN R e e v
Fe4 0 Y HIT KR G, 675 BV I IF R B in
I7, IF B AR A HUBE 52, Hod FPX YUk SE ] A
o HIT iR R Z —, B H (454210, Budd-
Chiari ZEAAEFITEAR 20 Ik 55 B R AR AR IS ) RIS
(22 4P 3 FPX JAYT 10 4] HIT g3 1 s
Ol R 2 B P BB 5T R, JCHB A B 1 A
FPX 5 ~7 d Jg /R E00 &R 1E %, 10 4] HIT (3%
oh, B ™ DR B 4G O S ] FPX o
W Z AN, 765 —I FPX 3397 HIT y7ak s
B AR e PR (] R B9F 52 3l i B R T FPX
A2 A BT 1) L ORI Bt T A 1 I A A ZE A
ML/ ., B2 0R0 P B I = 14 A HE 7 3L
Bt L 1022 B8, f5 5 NASRIE 47 i,
e HIT FHAE 12 1, 9144 35 i), 76 12 451 HIT BH4: &
Forb 2 AN 42 5% 4 B Al A ) 51 ( direct thrombin
inhibitor, DTI) , 4 Bl il gy BE AT EE AR5 28 559697, 2 Hi14Z
52 FPXIR97,8 B3 DTLiRYT Jo ¥ A FPX G
J7 (DT + FPX) , 2558 12 {5 8835 34 Jo &2k sl Je vk
MR FE A A AH 2 5] (16. 7% ) 835 HH BRI i
KT R, Her 1 s FH BT i ek B, 1 3l fi ) DT )5 46
FPX; 76 th I =5 4 19 ¥F £ o, DTI 40 & 4 3 fil
(16.7% ) ,FPX 4H &4 1 H](10% ) , 4257 DTI + FPX [
SEE TR IR I M, 3 4 i e R A e
FITGEI B X (P <0.05), F Ik FPX IG47
HIT 73 54 v v 58 P b it — 2D 50 0F 1T FPX
YER HIT G774t 5 & 2, 2018 4,
[ MU 2 T BRI R e JE VA7 4 i T 0 5 1 i
BRI 2= 2 TE I PR S5 B mE <28 SNk sk 2 i
FITEYT R TR < B I 4 A T R TR O R T G (5 9



DI IER 2022 427 A543 57 M Adv Cardiovasc Dis , July 2022, Vol. 43, No. 7

- 655 -

R ) A, HerbiE 206 FPX iR HIT 5& R IE Y
VAIT T R IZY e — AR T I PR R 3 % 3]
6 BEES5RZ

F T Xa PR R0CR B T 024 FF 470058 o i T 7K
-, T FPX B FIALA , 28 35 A Houh i Ak 3 40 e
L35 R IF ) 5 o, 6 F [0 760 2T 44 5 1 5 26 ) R M 68 1.
FEPREIH AR, HAT, 172 B E X 7 T K
I R, ROk B 2 12 3 TS A —E0A
S FPX ZEPC LA J7 I IER AL SR Ay THF K 2%, I IR
WS (4 M S0 A RS 5, AR LR IR YT e s
(R (A5 T8 2 . JEAROR, th T FPX Y &5 4 5
P, R 22 14 1 R 6 2% 00 e 5 R R 0 B 4t
LR 25 5 (1 , a1 A T ) WS b 258, 1 3% %)
HLERATT I H . A BB I R BF S I IR A5 A4
5 B 19 S T, 3 Rl AR T O 15 DL & 8 LA
B, AP AR . (5 TAL Sy
VI FEAS FPX A7) 252, T W AT 2% s 4
TP R IL SR ILEE 5 BT 7 1 96 A 38 1 FPX, R 75 T
K BRI 3T 7T LAt bR A1
FIZEIRZE  (EH 7 IR LE R 26 1

& & 3 Bk

[1] Yin ET, Wessler S, Stoll PJ. Biological properties of the naturally occurring
plasma inhibitor to activated factor X [ J]. J Biol Chem, 1971,246 (11):
3703-3711.

[2] Walenga JM,Jeske WP,Bara L, et al. Biochemical and pharmacologic rationale
for the development of a synthetic pentasaccharide[ J]. Thromb Res, 1997,86
(1):1-36.

[3] Bounameaux H,Perneger T. Fondapariunx:a new synthetic pentasaccharide for
thrombosis prevention[ J . Lancet,2002,359(9319) :1710-1711.

[4] Olson ST, Bjork I, Sheffer R, et al. Role of the antithrombin-binding
pentasaccharide in heparin acceleration of antithrombin-proteinase reactions.
Resolution of the antithrombin conformational change contribution to heparin rate
enhancement[ J . J Biol Chem,1992,267(18) :12528-12538.

[5] Lassen MR, Bauer KA, Eriksson BI, et al. Postoperative fondaparinux versus
preoperative enoxaparin for prevention of venous thromboembolism in elective
hip replacement surgery: a randomized double blind comparison [ J]. Lancet,
2002,359(9319) :1715-1720.

[6] TLane DA, Lip GY. Patient’ s values and preferences for stroke prevention in
atrial fibrillation: balancing stroke and bleeding risk with oral anticoagulation
[J]. Thromb Haemost,2014,111(3) :381-383.

[7]  Lau YC,Brown RA, Lip GY. Fondaparinux in atrial fibrillation—OId dog, new
tricks? [ J]. Arch Cardiovasc Dis,2015,108(2) :85-87.

[8] Rosa GM,Parodi A,Dorighi U, et al. Left atrial thrombosis in an anticoagulated
patient after bioprosthetic valve replacement: report of a case[ J]. World J Clin
Cases,2014,2(1) :20-23.

[9] Apostolakis S, Sullivan RM, Olshansky B, et al. Factors affecting quality of
anticoagulation control among patients with atrial fibrillation on warfarin; the
SAMe-TT, R, score[ J]. Chest,2013,144(5) :1555-1563.

[10] Cohen A, Stellbrink C, le Heuzey JY, et al. SAfety of Fondaparinux in
transoesophageal echocardiography-guided Electric cardioversion of Atrial

Fibrillation ( SAFE-AF) study:a pilot study[ J]. Arch Cardiovasc Dis,2015,108

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[26]

[27]

(2):122-131.

Stellbrink C, Nixdorff U, Hofmann T, et al. Safety and efficacy of enoxaparin
compared with unfractionated heparin and oral anticoagulants for prevention of
thromboembolic complications in cardioversion of nonvalvular atrial fibrillation ;
the Anticoagulation in Cardioversion using Enoxaparin ( ACE) trial [ J].
Circulation,2004,109(8) :997-1003.

Gulley D, Teal E,Suvannasankha A et al. Deep vein thrombosis and pulmonary
embolism in cirrhosis patients[ J]. Dig Dis Sci,2008,53(11) :3012-3017.
Intagliata NM, Caldwell SH, Tripodi A. Diagnosis, development,and treatment of
without cirrhosis [ J ].

portal vein thrombosis in

Gastroenterology ,2019,156 (6) :1582-1599.

patients  with and

Senzolo M, Piano S, Shalaby S, et al. Comparison of fondaparinux and low-
molecular-weight heparin in the treatment of portal vein thrombosis in cirrhosis
[J].Am J Med,2021,134(10) :1278-1285.

Zhang ZH ,Zhang JW ,He P, et al. Fondaparinux is effective for acute portal vein
thrombosis in decompensated cirrhotic patients[ J]. Medicine ( Baltimore ) ,2017 ,
96(42) :8256.

Russo V, Bottino R, Carbone A, et al. COVID-19 and heart; from clinical
features to pharmacological implications[ J].J Clin Med,2020,9(6) :1944.
Scudiero F, Silverio A, di Maio M, et al. Pulmonary embolism in COVID-19
patients : prevalence, predictors and clinical outcome [ J]. Thromb Res, 2021,
198:34-39.

Klok FA, Kruip MJHA, van der Meer NJM, et al. Incidence of thrombotic
complications in critically ill ICU patients with COVID-19 [ J]. Thromb Res,
2020,191:145-147.

Cattaneo M, Bertinato EM, Birocchi S, et al. Pulmonary embolism or pulmonary
thrombosis in COVID-197 Is the recommendation to use high-dose heparin for
thromboprophylaxis justified? [ J]. Thromb Haemost,2020,120(8) :1230-1232.
di Micco P,di Micco G, Russo V, et al. Blood targets of adjuvant drugs against
COVID-19[J]. J Blood Med,2020,11:237-241.

Tiwari V, Beer JC, Sankaranarayanan NV, et al. Discovering small-molecule
therapeutics against SARS-CoV-2 [ J]. Drug Discov Today, 2020, 25 (8):
1535-1544.

Cardillo G, Viggiano GV, Russo Vet al. Antithrombotic and anti-inflammatory
effects of fondaparinux and enoxaparin in hospitalized COVID-19 patients; the
FONDENOXAVID study[ J]. J Blood Med,2021,12:69-75.

Russo V, Cardillo G, Viggiano GV, et al. Fondaparinux use in patients with
COVID-19:a preliminary multicenter real-world experience [ J]. J Cardiovasc
Pharmacol ,2020,76(4) :369-371.

Kosior DA, Undas A, Kopec G, et al. Guidance for anticoagulation management
in venous thromboembolism during the coronavirus disease 2019 pandemic in
Poland ;an expert opinion of the Section on Pulmonary Circulation of the Polish
Cardiac Society[ J]. Kardiol Pol,2020,78(6) :642-646.

Lyman GH, Carrier M, Ay C, et al. American Society of Hematology 2021
guidelines for management of venous thromboembolism ; prevention and treatment
in patients with cancer [ J]. Blood Adv,2021,5(4) :927-974.

Mehta SR, Granger CB, Eikelboom JW , et al. Efficacy and safety of fondaparinux
versus enoxaparin in patients with acute coronary syndromes undergoing
percutaneous coronary intervention : results from the OASIS-5 trial[ J].J Am Coll
Cardiol ,2007,50(18) :1742-1751.

Fifth Organization to Assess Strategies in Acute Ischemic Syndromes
Investigators, Yusuf S, Mehta SR, et al. Comparison of fondaparinux and
enoxaparin in acute coronary syndromes[J]. N Engl J Med,2006,354 (14):
1464-1476.

Anderson JA, Hirsh J, Yusuf S, et al. Comparison of the anticoagulant intensities
of fondaparinux and enoxaparin in the Organization to Assess Strategies in Acute
Ischemic syndromes ( OASIS)-5 wrial [ J]. J Thromb Haemost, 2010,8 (2):
243-249.



-+ 656 -

[29]

[30]

[31]

[32]

[33]

[34]

[35]
[36]

[37]

1411111111111 1111111111111 1@ -1 -1 -1 -

DR 2022 27 S 43 57 M Adv Cardiovasc Dis , July 2022, Vol. 43 ,No. 7

Almendro-Delia M, Izquierdo-Bajo A, Madrona-Jiménez L, et al. Fondaparinux
versus enoxaparin in the contemporary management of non-ST-elevation acute
coronary syndromes. Insights from a multicenter registry[ J]. Int J Cardiol ,2021,
332:29-34.

Yusuf S, Mehta SR, Chrolavicius S, et al. Effects of fondaparinux on mortality
and reinfarction in patients with acute ST-segment elevation myocardial
infarction; the OASIS-6 randomized trial [ J ]. JAMA, 2006, 295 (13):
1519-1530.

Bundhun PK, Shaik M, Yuan J. Choosing between Enoxaparin and Fondaparinux
for the management of patients with acute coronary syndrome: a systematic
review and meta-analysis[ J]. BMC Cardiovasc Disord,2017,17(1) :116.
Soeiro AM, Silva PG, Roque EA et al. Fondaparinux versus enoxaparin-Which is
the best anticoagulant for acute coronary syndrome? - Brazilian registry data[ J].
Arq Bras Cardiol ,2016,107(3) :239-244.

Bhatt VR, Aryal MR, Shrestha R, et al. Fondaparinux-associated heparin-induced
thrombocytopenia[ J]. Eur J Haematol ,2013,91(5) :437-441.

Prince M, Wenham T. Heparin-induced thrombocytopaenia[ J]. Postgrad Med J,
2018,94(1114) :453-457.

Linkins LA. Heparin induced thrombocytopenia[ J]. BMJ,2015,350 . ¢7566.
Guyatt GH, Aki EA, Crowther M, et al. Executive summary: antithrombotic
therapy and prevention of thrombosis, 9th ed. American College of Chest
Physicians evidence-based clinical practice guidelines[ J]. Chest,2012,141 (2
suppl) :7S47S.

Chaudhary RK, Khanal N, Giri S, et al. Emerging therapy options in heparin-
induced thrombocytopenia[ J]. Cardiovasc Hematol Agents Med Chem,2014,12

(L#E 648 T1)

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

Arnold AD, Whinnett ZI, Vijayaraman P. His-Purkinje conduction system
pacing:state of the art in 2020[ J]. Arrhythm Electrophysiol Rev,2020,9(3):
136-145.

Ponnusamy SS, Vijayaraman P. How to implant His bundle and left bundle
pacing leads: tips and pearls[ J]. Card Fail Rev,2021,7:el3.

Padala SK,Ellenbogen KA. Left bundle branch pacing is the best approach to
physiological pacing[ J]. Heart Rhythm,2020,1(1) :59-67.

EFE R AR A A TGRS P A R S A [T ]
LD IR AT 0 A R AR, 2020,34(5) S,

Cano O, Vijayaraman P. Left bundle branch area pacing: implant technique,
definitions, outcomes, and complications [ J ]. Curr Cardiol Rep, 2021, 23
(11) :155.

Padala SK, Master VM, Terricabras M, et al. Initial experience, safety, and
feasibility of left bundle branch area pacing:a multicenter prospective study[ J].
JACC Clin Electrophysiol ,2020,6(14) :1773-1782.

Wu S, Sharma PS, Huang W. Novel left ventricular cardiac synchronization ; left
ventricular septal pacing or left bundle branch pacing? [ J]. Europace,2020,22
(suppl_2) :iil0-iil8.

Li X,Qiu C, Xie R, et al. Left bundle branch area pacing delivery of cardiac
resynchronization therapy and comparison with biventricular pacing [ J]. ESC
Heart Fail ,2020,7(4) :1711-1722.

Heckman L, Vijayaraman P, Luermans J, et al. Novel bradycardia pacing
strategies[ J|. Heart,2020,106(24) :1883-1889.

Vijayaraman P, Ponnusamy S, Cano O,et al. Left bundle branch area pacing for

[41]

[42]

[44]

[32]

[33]

[34]

[37]

(1) :50-58.

Kelton JG, Amold DM, Bates SM. Nonheparin anticoagulants for heparin-induced
thrombocytopenia[ J]. N Engl J Med,2013,368(8) :737-744.

Badger NO. Fondaparinux ( Arixtra( R) ) ,a safe alternative for the treatment of
patients with heparin-induced thrombocytopenia? [ J]. J Pharm Pract,2010,23
(3):235-238.

Cegarra-Sanmartin  V, Gonzdlez-Rodriguez R, Paniagua-Iglesias P, et al.

Fondaparinux as a safe alternative for managing heparin-induced
thrombocytopenia in postoperative cardiac surgery patients[J]. J Cardiothorac
Vasc Anesth,2014,28(4) :1008-1012.

Dulicek P, Ivanova E,Kostal M, et al. Heparin-induced thrombocytopenia treated
with fondaparinux: single center experience [ J]. Int Angiol, 2020, 39 (1):
76-81.

Snodgrass MN, Shields J,Rai H. Efficacy and safety of fondaparinux in patients
with suspected heparin-induced thrombocytopenia [ J ]. Clin Appl Thromb
Hemost,2016,22(8) :712-717.

Cuker A, Arepally GM, Chong BH, et al. American Society of Hematology 2018
guidelines for of venous

thrombocytopenial J]. Blood Adv,2018,2(22) :3360-3392.

management thromboembolism; heparin-induced
Linkins LA, Dans AL, Moores LK, et al. Treatment and prevention of heparin-

induced thrombocytopenia: Antithrombotic =~ Therapy and  Prevention of
Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based
Clinical Practice Guidelines[ J]. Chest,2012,141(2 suppl) :e495S-e530S.

M AE B #7.2022-02-17

1111111111111 - 1@ 111111111111 1@ 1@ -

cardiac  resynchronization therapy: results from the international LBBAP
collaborative study group[ J]. JACC Clin Electrophysiol ,2021,7(2) :135-147.
Chen X,Ye Y, Wang Z,et al. Cardiac resynchronization therapy via left bundle
branch pacing vs. optimized biventricular pacing with adaptive algorithm in heart
failure with left bundle branch block: a prospective, multi-centre , observational
study[ J]. Europace ,2022,24(5) ;807-816.
Peng X,Chen Y, Wang X, et al. Safety and efficacy of His-bundle pacing/left
bundle branch area pacing versus right ventricular pacing:a systematic review
and meta-analysis[ J]. J Interv Card Electrophysiol ,2021,62(3) :445-459.
Waddingham PH, Lambiase P, Muthumala A, et al. Left ventricular-only and
multipoint pacing in cardiac resynchronisation therapy: latest evidence and
strategies for use[ J]. Arrhythm Electrophysiol Rev,2021,10(2) :91-100.
ARG BT SR L 4. /e AR SE O K T [R] 25 AL TR T 0 72 s 45 B
IREASEM [T ] v L IR 5 0 i AR B AR, 2020,34(1) :20-24.
Su Y,Hua W, Shen F, et al. Left ventricular-only fusion pacing versus cardiac
resynchronization therapy in heart failure patients:a randomized controlled trial
[J]. Clin Cardiol ,2021,44(9) :1225-1232.
Carabelli A, Jabeur M, Jacon P, et al. European experience with a first totally
leadless cardiac resynchronization therapy pacemaker system [ J]. Europace,
2021,23(5) :740-747.
Akhtar Z, Leung LWM, Sohal M, et al. Leadless cardiac resynchronization
therapy :a distant Utopia[ J]. Europace,2021,23(5) :817.

WO B 1 :2022-01-06



