DI IER 2022 427 A543 57 M Adv Cardiovasc Dis , July 2022, Vol. 43, No. 7 - 645 -

DHEBRSHBTELCNRBFNARER

we' EaH BEA FF pUe’ kE
(1. R TPEHRFES S AGAFFE, W) R 610075; 2. RATPEL KW E S AR ERS WA,
W)l AR 6111305 3. H3RK R EE RS NA, @)l & EE 610083)

[(WE] CHBFRFLETZBITHC ) RBFEFFFOELRBE LG OMRERAECES R, AT TR
BE ) A0 36 97 2 B BT R T R B0 36 9T F B AL R T A 30% ~40% 4405 Ay 3B B H A E IS EAG B, W, A KR
Rk R L RBARF EEEAREGSIERF ST REmA, R, L CEREF S ERFERAFLE KRR CIERR
TG T EIE T80 PR S JER R F LG T 8 1 3887 7 @ e IR A AT R, S ab R R KR TR AR A

[RER] CIEAER FAHEIT A KRR £ R LRBAM; Ao BRI, Lo F S ERT

[ DOI]10. 16806/]. enki. issn. 1004-3934. 2022. 07. 015

Cardiac Resynchronization Therapy in Heart Failure

HUANG Xiaohua',TANG Mingyang” , OU Dengke” , LI Shuang’ ,LANG Mingjian’ ,ZHANG Denghong’

(1. School of Medical and Life Sciences,Chengdu University of Traditional Chinese Medicine ,Chengdu 610075 ,Sichuan ,
China; 2. Department of Cardiovascular Medicine , Chengdu Fifth People’ s Hospital Affiliated to Chengdu University of
Traditional Chinese Medicine ,Chengdu 611130, Sichuan , China; 3. Department of Cardiovascular Medicine , The General
Hospital of Western Theater Command , Chengdu 610083, Sichuan , China)

[ Abstract] Cardiac resynchronization therapy ( CRT) aims to improve cardiac function by providing more cardiac pacing for patients
with heart failure and conduction abnormalities. CRT based on biventricular pacing is an invaluable intervention currently used in heart failure
patients. However,30% ~40% of patients with heart failure have no response to conventional biventricular pacing. Therefore , CRT, including
His bundle pacing and left bundle branch regional pacing, came into being. In addition, simple left ventricular pacing and multipoint pacing
technology are also the development direction of CRT in the future. This article reviews the current situation and latest progress in CRT, and
highlights future prospects in the development of CRT.

[ Key words] Cardiac resynchronization therapy; His bundle pacing; Left bundle branch regional pacing; Left ventricular pacing; Left

ventricular multipoint pacing

O (03 ) B R ZH0O I B & e 2
KRBT BL. 78RR E G0 AR N, 03 B R 2
2% | Wit IR I, 65 5 LA B ABEROR RN 10% , H
FEE RN BE AT R, 2 13 DR
OE AL T BE AT, SR W A2 R S AR T B (left
bundle-branch block ,LBBB) , S Z.00 W45 A 6] 4, %
0 B T [E 2 4k 36 J7 ( cardiac  resynchronization
therapy , CRT) #2411 BB AR

FEASYEOE RO NS S RGP 1, CRT J2& H i
WIH A S 2 IR YT 7 s BURAE G A0 S
( biventricular pacing, BVP) B\ g #iF B X O B FIE T &
BPhs ME A 25, (B4 30% ~ 40% 1) 0] ML XL

EEWA : }K A AREHE4 (81800338)

% CRT JoJ i, PRIk, 437 A FC 2 44 ( His bundle
pacing , HBP) FlI 38 3 #2 4% (left bundle branch pacing,
LBBP) 25 H.0F 2 S b Ak v i oy X as mi k™,
ZHORC IR B 2 A I8 g S8R s B Ay
HL AR E P S MR A 3. H RTAH G 48 B AN HE 7
HBP = LBBP {1 f&48 CRT (1) 25 X HEEE
Il PRECR B34 0, A 1Y CRT 0] fe2xfiil1a] T 75 R 4%
AR R A A O 1, A0 B g e 0 R A (left
ventricular pacing, LVP) | £ & ;& # ( multipoint pacing,
MPP) F1 2.0 2.0 N R 44 (left ventricular endocardial
pacing, LVEP) 4§ gk CRT (1) 5587 i 70 i |8 Sk ok
R —25R

BIEEE . EBWI i, E-mail : Imjian1976 @ 163. com ; j§ & i, E-mail :64518190@ qq. com



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

1 BVP

DEEAFEAE LM N BVP 248 T HE KR .
HRT, A 05 B2 0T, BVP J2 i3t 0 E R -HL b
) 3 e o0 2 T U BT BT B, AN
O SR O I D) e AR 136 ot 1, 1 L340 3 PR H A
BERAIET R, B AR BVP NZOR IO = B Rt T
BT RIRYT IR H AT T V2 (& N iE , fH#EE LBBB Al
F v i R E T BVP B R FHIE SR AR 2 5
Hh,BVP ANl TR e RO 32 3, R BVP 28
QRS JEHETERE <130 ms (L ERH

23k Z AR I R B AR R BVP 3 18 s %5 I
MEFIBRAR , QA48 A A ERR R SOCR AS L CRT
TCION B BRGE , B e e 0 A O B XURS: o R, 3
F LA A8, 3 T AR L R A A 0 = R
ff A28 BVP TGN I 5125 o
1.1 EF BVP WEi# A%
1.1.1 Adaptive CRT

A5 W] Adaptive CRT Fil BVP —Ff4¢ 4 fE
WG LVP L2 T 3R A5 S A7 A I R 45 R . 75—
WA 63 4l L H SN AT RETERENLEE T 5 R b
BL4>A Adaptive CRT 2 F1 BVP 41, 78 6 /> 1 (5
L T ZH B 22 = Gt I 43 B0 (left ventricular ejection
fraction, LVEF) Fl NYHA .0 I g 20 e 3947 & i 38,
{H Adaptive CRT 205 BVP 4 AH ., CRT #8 5 R g 3%
T (68.4%: 36.4% ,P =0.04) . Fukata 2" [ 555
SR, TEH 45 58 BE QRS Peff 85 h, Adaptive CRT
4 e U WA AIA TR BEAR (39% ), 1 7 5 % iR
WK 2% (P =0.04), HIie QRS P HFIE A anfar,
Adaptive CRT #B 68 I 3 ok 35 f8 3 19 .0 IE - A 2%
[F]25
1.1.2 SyncAV Fk

SyncAV FE IR A 1Y b & 4L R, A 3l
R R R, A5 WA T4 BVP,
SyncAV FILREMGE 2VEFRIRD  SEELER A MR R
7 o FLIRIDR A AR B B T [ G 1 QRS PR 98 RE
HAZAE B LVP AR s A S 4 R Ak A FR 1 . e
I —I0 Z HUO RS IE B, MPP & il SyncAV 3% A]
{ifi QRS P BETEE W FEMR(P <0.01) " 33 T 155
CRT Z e Rl xR o SR, MGG 7 i o
ZWE 5T G PR 28 5 , HAI 34040 75 38 2ok B 22 12 JoT o 11
SRR
1.2 AivE MPP

FH A5 S8R A I 1 A R X 0 A R AN
IR ot 2 ) 5 S5 ] 8T, MIPP 7 DU AR e o0 %5 T R RS 1 3
fith b3 —A~ LVP [a) &, RIA] 7= A 2 A4 05 1] () %

i, R 220 WL, 38 3 A [R) AR S 3RO T sk 9 DA
PR, AR, RS R R BoR, 5
BVP ff kb, MPP 1] 3% CRT St , i — 25 B AR A2 0
BN B, M3 2O LS MR AR T2 S 5UE
LVEF FL0 JIE 5 5, 32 0 32 B WG IR 28 & 3 40
it Marques 260 {1y — T 22 v .0 1 BB LGS IR BIF 52 7
RIGIES BVP Z1AH LG, MPP 2H 260 25 04 R B 25 Rk
LR (MPP 41 A BEAR T 8. 3% , 1fii BVP 413 fin
T10.3% ,P =0.047) , LVEF 315 £ ( MPP 4134 i
T 7.7% ,1fi BVP 4138517 1.8% ,P =0.008) , It4h,
WA AR s 7 Rt AT B S A 22 1 (86. 4% = 56. 0% ,
P=0.027), E Sk MPP 7£ CRT G2 it | & & 0J7
OB S54RI BVP A1 E, MPP 3¢ 6 B0 4 3 2 i
S RGP 5 B O R e S, B AL
CRT HAR5xEASEHE
2 FHRZEHE

il ARG R R A MBS O E R LA
EEN O R FIG T b R ) &, B A HS HBP A
LBBP'"™' | i 5% iF 52 HBP 1] 528 CRT,{H LBBP
AL CRT iR — 5%
2.1 HBP

HBP J2 38 120 5 e 75 v AR AT A A G A T 52 9 7 —
P AR HUEAIE S, Bl O MR SE IR 251, A A
A BEMAT L, & B A T MR
2.1.1 HBP 5Z# CRT

HBP BE 5 QRS I v FE W AR A 30 )
RE, LMD R AL . FEH M CRT JC R N FIA 5 K
CRT FEAEAH 00 2 AR AR A SR, DL S A LBBB 1.0
WAEE LR HBP 5, BE LIRS .6 R AT
RIS A1 LVEF 7] 755 B 3 o6, Kato 4517
IR — 58 Wos , HBP 2 200 %8 67 3k 8 B0 2 ik
3 (14.3% £5.5% ), 0 BVP A H 45 3. 1% +8.1%
(P<0.001), H 545 BVP jay7 ) B M L, 552
HBP J&97 14 8 LVEF FZ20 I s AR A B 0 st
HRHEYR, 25 FFrk, HBP 1.0 % F AP fia )T
AT, MG T MR B J1 5 24k, I, HBP ANY
AT SEEL CRT, i H 3 AT 2 O I 2 e 0 e 30 A 0 1y
A TG .
2.1.2  TEARHEESAHOCO NN B CRT Jg S i) /8 45
H2% k) HBP

B TR AE A I PR Pl A A A 0 B e 4
BRI E O 32, BRI, D30I S 1R 8 A% 435 ) ke
ariFAT CRT g, 7EA Ih R AE AR /9.0 = F LVEF <
50% B B E AT AHE HBP 201719, B Bk 2.0
FEIPROTIRE . (AR — W UL BT BoR, TR



DI IER 2022 427 A543 57 M Adv Cardiovasc Dis , July 2022, Vol. 43, No. 7 - 647 -

h HBP J il RACR AR 2 W0, CRT J6 S5 B Y He
B R . 76 HBP 41, 45 3 Bl (11% ) /& TCmi b,
Xt AL A 16 (4% ) R, 76735 9. 6 A~ A 1kl
VilA[E], HBP 4147 3 i (11% ) AL T 550 284k,
XtHRLE A 4 6] (15% ) (P =0.58) ") B, %t F i
EH L S B U AT CRT G2 i i 23, HBP a] ff
H—FRER T
2.1.3  HBP L F 0= HEBALATT

FERRIC L S8 T, LBBB RO 5 N % 5 BHL i
A RE MBS AA7E , LAY HBP 7E4E 18 F R 50K 1
IS A1 RO LK R, 3 22 R T LVP B, o0 LT [R] 25
ATREEESER Y Vijayaraman 252 15 B0 LR S8
HFSE T HBP {16 T Z2 0 = A 2 4k iR 7 (His-
Optimized CRT, HOT-CRT) fi %k 5. 27 Bl /B & b 4
25 i{HOT-CRT j% ¥y, QRS I #f B & A2 7, oo 1
LVEF 42 7 NYHA .0 DIfg S84, IF ks 1.0 H
[0, B 2 & HAEA 58 QRS P Y B & h ik 1T
HOT-CRT i35, Ptk HOT-CRT Byl PR 5 55 £ 10
WFFERAUESE
2. 1.4 HBP BKA P2 250 Bl D B st 3 v (4 g A

Tl R GRS Py 2 25T o0 22 R R A
LMY 52 O B 25 6 A1 1) 5 2 M o B0 AR A AT AT
HRIhZ e, 78 Wang 22 i —URF S b, 3552 A8 A
LA G BREER Y 31 B4 (1 41) 1 HBP K45 s
FAHRL 52 B (2 ) FEREVT ], 2 4RE &
HERSERIMER N 0% 17 1 410k 15.6% (P <0.01),
H 2 419 LVEF 8038 2.0 2 I8 R W A5 8080 B 3%
BT LA (4 15%: 3% ,P <0.001 f14 mL :
2 mL,P <0.01), R4l TIRE /3 943 AN 2. 57 =
0.68 5]2.73+0.59 A% 1.73 +0.74 %] 1.42 +0.53
(P<0.01), BPFED; BE 3 FI = 4525 QRS I #F 1 A8
i HBP BXA 5 28 2511 BTG YT AT 036 O T RE A1
FIPRFUEE T, LA, 26 AT S 25 05038 A2 O I RE , FEAIAE
A DY o o

H9R HBP TE7E/S N BVP (1 — /N4 R i i 5 4%
' MBS L 55 CRT A Ee, H AT HBP (93 45 4 4o
HBP [ 7875 o R 0 45 00 46 B0 ) 5K RN 75 10 35 3K [
(22 IR, 75 10% ~30% (528 {2 SRR FL/ 5
FEOET IR N B, HBP RAEL IE LBBB 4 5
(1 AR R B 5 R R AT BB A7 A 114 28 ity 14 5 BEL A, PR
il 7 HBP fyila RN H o A4 A RS , HBP i8N HE
& BVP 4E ) CRT [ —Z 35w, I IR 1 & 9 AT A5 0
I} AT 2 R Al Jo i F HBP . (1) bR ik 38 SR A
s BVP Jo i # 5 (2) d2 4 e/ S 0 Wl 5 (3) il
BRI E 5 (4) 7R s = L5 RO = R, B

ok B KB FE AL 5T A0 S BRE E A 4R 0 K R
HBP AT REZ: 08 )iz Mo v o Bl AR B 22 50 1 38 in
DLRGERFE AT A TR LML, an C315 Ay [GR
PRI R 3830 4 T4 56, HBP B A B D) % B g
Hom. A, 5645 BVP A e, HBP H R B AU A
i AR RHBFEAIR T A, A >k HBP ZE 40 4% J7 1l 52 Al B
PR E
2.2 LBBP

UTAF SRR Y B — BT R R SR I B LBBP
Gaad Ay IR S A IR s BEL T DX 3880 22 o S A 7 e
i, GEAERXT LBBP [ et AR 8 REAES
J7TH A5 F W], LBBP 5 HBP AH{RL, AT 52300 ik L[]
oAk, WA R W] LBBP 7E I K AT 47, IF R
LBBP ] $2IAAXS B 2% 1 QRS 5 4 47 2 I [] PR 3 11y
T2 B W (R P ) LA R AR T A A AR B (.
HBP # L., LBBP ELA5 B {EAIK B AT BE T 5 L 2 2R 5
TR EEL AR B i S5 A, 3 T BEL A S A0 S A R
s [ t, LBBP HAT 4RIt 2.0 5 3 30 A 4
DA R S B U PR 1 KT

LBBP 1E b —Ff A= #3857 =0, AN RESE B
4, i RE S B HLMR IR] 45, Hia SR 55 CRT AL .
Heckman 27" fF55 261, Jk Ak LBBP 750 814 2 14
B P07, R LB B 47 1 220 = f-HUA R
B, FTE—IZL s’ o, 5 BVP A 1L, LBBP 7
QRS P REsR2E I} ] | LVEF F01I PE 52 1% 7 i B A 9 18
eF . I H Chen 2 58 59— 35 Rij s PE W 5 3 52 -
LBBP 41 1 BVP 2 iy A A B 1 3R 43 51 A 98. 00% Fil
91.07% ,5 BVP 414 I, LBBP 41 QRS I BEHE4E AT ]
Ay /D[ (102.61 +£9.66)ms : (126.54 +11.67) ms,
P <0.001],LBBP #4H LVEF & T BVP 24 (47.58% =+
12.02% :41.24% +10.56% ,P =0.008) , {£ Bt 1/i B}
] LBBP ZH 4 3 (41K (P <0.001) , XK H] LBBP
Al e — MR A TSR CRT 52t 7 =

SR TTTAB A5 75 1 2, F SR LBBP & Bk 3iF 52 1 52 3
LoHL D H K G RO 2 B e 51648 CRT 3
B AR TSRS, T — R . eah, th TR
FAPHRS Bff 07 B XA B BV E 7K B 3 2R, A i &R
GERHR R HE) W B 2R AE AT
3 LSMELVP

FH T BVP 7E MO 3 J7 THAETE [ B0, AR
DAME LA LVP ARSI — 2o et | A CWF 5T IR
SR AT [ A 1 P 2= AR S 1 HE A 3%, 7E LBBB il p7
AL R0 R R F T, CRT 1y B 3% 3 1 245
R T R 5 T MG 5 PG IE N TER IG5
Z (8] ) S5 A3 A B 0 98 @il A A R R AR L ) AL Bk P R



. 648 -

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

AP, BVP 7 LVEF 720 % 6F K AR 2 B 1
LVP 5B (L e, AR F R 5 1 B2 3 AT il 5 A 4
Ji , LVP FEAR R0 v 1] v 2 90 08 5L A M AT R X0
TN EAFR AR A, 15— 63 fl iR
HBIMEBEYL X FBAE TS kB, 78 6 A A BIBE T
H1, LVP 241 F1 BVP 4111 LVEF 220 U6 R I 45 R
NYHA (0D R/ 234 i 35 0035 , {3 LVP 41 /48 s v, %
BT BVP 41(68.4% :36.4% ,P =0.04), 52
WERA, EA CRT $5AE MY B3, LVP 720G [ O
e Al KRBT A F BVP,
4 FE0SMER LVP

LVEP 38 2 55 8] B A A F AR 21 220 %5 YRS IR, DA
TS 38 50 75 16 M P BRI C 1 JEE , ALSYNC Bl 3
fli 7 LVEP [ f5dE e vk, it 6 A~ H B,
59% i) 5 NYHA IR SE 9k s8 , 55% 1) (835 /00
FEFIR AR AT 15% LA |, CRT JC 50 1 58 AT
LVEP J5 0> 53 8 2035 17 B0t AR BL, B0 2 8 48 EL 61
92% , 2y 30% £ L P Re AT, LVEF JH &, [A] A
B 2, 7E— S8 AN RE R 4% 48 CRT 5 CRT
o R BE A g 1 B, TR LVEP J5 90 18 15
BT E ., BRI RZE LVEP £ R CRT 241t
T RS A AT AT . AR E— 2D B A SR
SE T AR SR
5 BRESRE

FEE 219 20 4R BL I RIESE T CRT # AR E K
TER & ZF Mk R, B2 R R ZHEMLEAER 2
DR BE RIS A, R AR — Sl (A e 7
HETC G 7 B ML ek 4 5. H AT — R i
Az FEPER A i, DAMK A I (40 S 3l B AR 43
HEF RGO, O S b A I IR St AT, K
(A R EE 4 2R B, B 7 S B CRT Jr i & v 17 1.
FESCIERE b, 77 A2 T LBBP BRI R S, AR N A
A BREIESE S 3F LBBP FF CRT (%R, (8 H AR H
L L K Gy AP 2 3 nl AT eI T H B R
W, HARFEIE A, s pal LVP £ .0 % MPP Al
LVEP 7] e 7Eff o 0 CRT IG5 i [a) 0 I % 44
BUERH . BIREARA E 2T B

= E 2 Wt

[1] Naqvi SY, Jawaid A, Goldenberg I, et al.
resynchronization therapy[ J]. Curr Heart Fail Rep,2018,15(5) :315-321.

Non-response to cardiac

[2]  Liu P,Wang Q,Sun H,et al. Left bundle branch pacing:current knowledge and
future prospects[ J]. Front Cardiovasc Med,2021,8:630399.

[3] Smiseth OA,Aalen JM. Mechanism of harm from left bundle branch block[J].
Trends Cardiovasc Med,2019,29(6) :335-342.

[4]  Oeing CU,Tschope C,Pieske B. The new ESC Guidelines for acute and chronic
heart failure 2016[ J]. Herz,2016,41(8) :655-663.

[5]

(9]

[10]

(1]

[12]

[13]

[14]

[17]

[19]

[20]

[21]

Ponikowski P, Voors AA, Anker SD, et al. 2016 ESC Guidelines for the diagnosis
and treatment of acute and chronic heart failure ; the Task Force for the diagnosis
and treatment of acute and chronic heart failure of the European Society of
Cardiology (ESC) Developed with the special contribution of the Heart Failure
Association(HFA) of the ESC[J]. Eur Heart J,2016,37(27) :2129-2200.
Lucat F, Cipolletta L, di Fusco SA et al. Remote monitoring: doomed to let down
or an attractive promise? [ J]. Int J Cardiol Heart Vasc,2019,24:100380.

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.

Fukata M, Yamasaki H,Sai E, et al. Impact of adaptive cardiac resynchronization
therapy in patients with systolic heart failure: beyond QRS duration and
morphology[ J]. J Cardiol ,2022,79(3) :365-370.

Wang Z, Li P, Zhang B, et al. Improvement of LV reverse remodeling using
dynamic programming of fusion-optimized atrioventricular intervals in cardiac
resynchronization therapy[ J]. Front Cardiovasc Med,2021,8:700424.

Schiedat F,Mijic D, Karosiene Z, et al. Improvement of electrical synchrony in
cardiac resynchronization therapy using dynamic atrioventricular delay
programming and multipoint pacing [ J ]. Pacing Clin Electrophysiol, 2021, 44
(12) :1963-1971.

O’ Donnell D, Wisnoskey B, Badie N, et al. Electrical synchronization achieved
by multipoint pacing combined with dynamic atrioventricular delay[ J]. J Interv
Card Electrophysiol ,2021,61(3) :453-460.

Mehta VS, Elliott MK, Sidhu BS, et al. Multipoint pacing for cardiac
resynchronisation therapy in patients with heart failure:a systematic review and
meta-analysis[ J]. ] Cardiovasc Electrophysiol ,2021,32(9) :2577-2589.
Marques P, Nunes-Ferreira A, Silvério Anténio P, et al. Clinical impact of
MultiPoint pacing in responders to cardiac resynchronization therapy[ J]. Pacing
Clin Electrophysiol ,2021,44(9) :1577-1584.

van Everdingen WM, Zweerink A, Salden OAE, et al. Pressure-volume loop
analysis of multipoint pacing with a quadripolar left ventricular lead in cardiac
resynchronization therapy[ J]. JACC Clin Electrophysiol,2018,4(7) :881-889.
Vetta F, Marinaccio L, Vetta G. Alternative sites of ventricular pacing: His
bundle pacing[ J ]. Monaldi Arch Chest Dis, 2020, 90 (2). DOI. 10. 4081/
monaldi. 2020. 1251.

Qi J,Jia X, Wang Z. His bundle pacing for cardiac resynchronization therapy: a
systematic literature review and meta-analysis[ J].J Interv Card Electrophysiol,
2020,59(2) :463-470.

Kato H, Yanagisawa S, Sakurai T, et al. Efficacy of His bundle pacing on LV
relaxation and clinical improvement in HF and LBBB [ J]. JACC Clin
Electrophysiol ,2022,8(1) :59-69.

Senes J, Mascia G, Bottoni N, et al. Is His-optimized superior to conventional
cardiac resynchronization therapy in improving heart failure? Results from a

propensity-matched study [ J ]. Pacing Clin Electrophysiol, 2021, 44 (9):

1532-1539.
Zweerink A, Zubarev S, Bakelants E, et al. His-optimized cardiac
resynchronization therapy with ventricular fusion pacing for electrical

resynchronization in heart failure [ J]. JACC Clin Electrophysiol,2021,7 (7) :
881-892.

Vijayaraman P, Herweg B, Ellenbogen KA, et al. His-optimized cardiac
resynchronization therapy to maximize electrical resynchronization: a feasibility
study[ J]. Circ Arrhythm Electrophysiol ,2019,12(2) :e006934.

Wang S, Wu S,Xu L, et al. Feasibility and efficacy of His bundle pacing or left
bundle pacing combined with atrioventricular node ablation in patients with
persistent atrial fibrillation and implantable cardioverter-defibrillator therapy

[J].J Am Heart Assoc,2019,8(24) :e014253.

(%% 656 T1)



-+ 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



