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[ Abstract]  Secondary mitral regurgitation (SMR) is an important comorbidity common to a variety of heart diseases.
Because of its altered hemodynamics, it not only aggravates the condition of the primary heart disease, but also leads to a poor
prognosis of cardiovascular disease. With the rapid development of SMR interventional treatment technology represented by
MitraClip, the clinical diagnosis and treatment of SMR has undergone revolutionary changes. However, there is no formal clinical
guidelines or consensus on the clinical diagnosis and treatment of mitral regurgitation secondary to heart failure. In 2021, the Heart
Failure Association (HFA) , European Association of Cardiovascular Imaging (EACVI) , European Heart Rhythm Association
(EHRA) , and European Association of Percutaneous Cardiovascular Interventions (EAPCI) of the European Heart Association
(ESC) jointly issued the Management of Secondary Mitral Regurgitation in Patients with Heart Failure: a Joint Position Statement
from the HFA, EACVI, EHRA, and EAPCI of the ESC. This is the first official position statement worldwide on the clinical
management of mitral regurgitation secondary to heart failure. This article elaborates and interprets this statement in terms of the
clinical prevalence, pathophysiological mechanisms, clinical preliminary evaluation and imaging methods, clinical management

process and treatment decision—making of mitral regurgitation secondary to heart failure, in order to provide practical guidance for

the clinical diagnosis and treatment of mitral regurgitation secondary to heart failure.
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Table 1 Quantitative assessment of MR severity by echocardiography

- i T iy
" (1) 2 345 (4%)

AN, R KRR (>

B R AL W, FREEmE - AREE  50%L0F) o

] D DPE I RE S
GRRSTE (mm) <3 3-7 =7 -
AREUR IR (em®)

(2D PISARE ) <020 0.20~029 0.30~0.39 =040
FRAR (ml) <20 20~44  45~59 =60
SR (% ) <30 30~39  40~49 =350

2D PISA=" 4R A MR ; —FRTTNE

3.22 CEAES.OSIER A ST U O3 BT R
B R 2R F 24 S50 VA O 7 3 4% e MR ™ L A
FE o BT 4ETTER A VM0 1 R0 4k E MR™ 2
JEEEA—E SRR, I, =48R0 sh KA IR
St HAA HEME . O T R 4k & MR —F i £ o
R AT S A AR BN, K A R RS AR
) HAG A 4 JL AR AN, DRI 2R e o A S8 3 Ak T lfe R AR
R CILsh 12 kase . il & LA AR AL 25903k
SPIEOLTR ) BFEAT . A, SMRAYE X —JBAR 4 s PR W



c 4 -

MG . BT RES R AR i AR (effective
regurgitant orifice area, EROA) >20 mm =}/ i & =
30 mliE XN ZESMR N ART, A EHTEATSMR ) E AR
B HA R B E RO, RMERR G R RE, N
TR AR R, T 2B 2SO TLR A P, X
BB EFREROA R i i 2 100

323 f4EEBEFOHERA SEEESOIEKAE
A TPl ) T 4k 2 MR™ SR ) K I 3h 112 .
BB O SRR A AT DU ER R A RS O, B
PRt L2 | TR RPN S, DRSO
AR MR ERLE Y A, SRS LS
G2 LV I RE LA X SMRAE B AE F R L7 8 1 246 &
BPAGE L B, SR O SR A TR
1Ak R MRIGTEN TP B EE S HME,

3.2.4 ODNEREIRAG A ORI IRAG A AR B A
LVAERURLVEF, BB EuEl . Su kA H
AR R AR, LT S AR s JULET 2 Ak RN R R R
Kt MR E AR, (H i T HAE 5 5= DL RERE
2, IRPRBLHARR

3.3 TRMHEERSAEE SR RAR ARG A
A I E BRI 2 AR 5 O 1 R 4k MRIB YT
WS A E B Y L R BT O ) SR Lk R MR
FEE B AR LR AR, WIS IR 24
(1) ZRMSH. Mt BB SORAE (s
oE JE ) L AT ESAE . JE S R T Y
Jeff . R E | REE AR S >4 em’; (2) LV
BH LVESKRWINAE . LVIRZE KNS . LVATFH .,
LVEF. LVANEZE . LVERMEFR A ( LV S LV 4
FOfE )« FLI LR S LK Jm i 2 Bz sl i O

4 DAFBHEEZMRHIGARSIELEETRE

4.1 OREZIR AR EENE O s DL R i
B D INRG I LAE R FERHAE, 6K B S
Uy BE A B R A ML A TR, JUHUR O S i gk
KEMREFE, FHARRM. 50 M58 DIEsh
Bl DMLY RS . S EIRIT O NEIE R R
AFR, R RS IR (BAA) T
(1C3) , DAL AR0 B IRAS A A A di (R A BEASE
K IBITRRIFRNAI L.

R H A A J AR R, (HAE R R 24
VR LA RO O R BB B R 2R i R, FoD e
LA BABEA T A I PR A R ANG PSR ml bt Sy 8l R
W @AkaE L R RS I M A RZ AL O 1
WERER . DMEFRER . DIEHRAEBSELR . A
NDIERARFR . BHA AN AR 250 ()0l
SR RE14, AR E e A&, L
RIETR T B R G IRIE O . IR 22 AR s 7

PJCCPVD  September 2022, Vol.30  No.9 http://www.syxnf.net

S I RIS, SRS 2L A AR M
4.2 MRIEIRZ WG REA YRS RHRER S
FFSMRIBH I—ZIRIT H R, (BAHH) 1 R
[0 ST RS W RIAY T HE HE2018 ) 1) AR ) b
AR MRBF AL IRETRHET, a0 g TR
BEIFE- S I A B oK R AR B 7] (angiotensin—
converting enzyme inhibitors, ACEIL) /I 55K % 11 521k
BHI#] (angiotensin receptor blockers, ARB) i Il '&
K SZ AR MERKES 677 (angiotensin receptor neprilysin
inhibitors, ARNI) . B -ZZ{RBHHA . £ BRI
R KRRV G 25697 o BB 25 IR 9T B Hp 2k
BOR =EOT, IFARE BB IR SR AU 1 ™ R T
o KEWFECIEN], 29WI077 ] LIS BE AR A7 4
Ja 1O, BT OB EEMR R L 3T B
Ak EMREE , TR SR O AR IR Tk,
TETCHE 2 I L LR AR O 3 0 [F] i 25 7 ik
GYNRIT . O IR MR 253G 7 19 ) B FT
M JCSE—hRiE, COAPTRFSE ' R AR #4£3230 d
LI BIBRUEZGYNIGST , MITRA-FREFFSE ' Bk Ak
BRI H N DS LRARELYNAYT . BT A O
TR AR MRS I B et 52 1~30 A iR 25 W0ia
7, ZJEEIEESMRE AL

PR R 3 T SMIR I A4S B %) £ — A1 S
O ) B Ak MR AR N AR i FIRE S AR A 45 1 48
S YEYT (guideline—directed medical therapy,
GDMT) . (LB EAIGT I 2018) 1
SHRE PRI BUR] (GFEACETRIARB ., B —3Z(ABH i
LR BUMER Z AR PR ) JEHFIEF4k A MR R
SP AT, JBE VA R o 2 R e B R
i 52500 6, BRAR A 25 W88 AR BN 25 WA 52
CARIRIESE,  FiR25Y) BA SR LY DI REA 2 i
OMER R o s, SAIEHES:, ACEDR
B —SZ MR BH FI TEZZARSMRIY I, FTBGELV L4544
FITIfe, BN 70 1Ak & MR B R 5 1) SE Rl
—275 [17] N

TE FIRZGYNAY TR b, A AR O S
AR, T2 A AR B oA B e TE N 25 DL AIR YT
P LD LW AR TR HI2018 ) ) HEE R K,
A B E 0 A A G R PR A SE O H O H > 70
W /minB G40 1] AN 32 B —S2ARBH AR ). [RlF, W]
¥ ACEIELARBIE ey vb e L i 40 30 . PRIMEMFF %
O 1Ak & MRS TERR HEZS YR 7 Bl b0 VD e
CLth & VP SR TIR YT, JFREVI AR, 48R R, &
EROA K it W AR, ELAR & AR AR M s s A A R
[ A

X0 gk R MRS, A R HARYT



SO R L4505 4% 582 202249 H 55304545911

R http://www.syxnf.net

« 5.

FdE s (1) FIBRGR . AR MRS F0 R b e ] eI AR
MILVET . J5 sy, JFnldes B imRaEk; (2) 0
B S Ak A MR W I IRPUEER s (3) HAATEFERIR
SP 7 R EE RGBS (s BRI
AT REMCE O TR AR Z MR E FORER

4.3 OHEFFIZEAIARYT (cardiac resynchronization
therapy, CRT) {nI3R#E 0 1 vl i H WL E AN
A, MO E AR ALE S 2 FLEH 2 5SMRI A . R
B FTETERRCTIESS , (HA HARMTFEUESS, CRTA]
W 4 400 B EEMR AR QRSP 58 . BEELVEAR T fE)

IHILVEAY, a0 o] s LSk U A ) 20, Bl
TGN Z AP e 1 R AM G R i Bl el R R
TR IR L S, MIMZEMSMR ' o — T KR AR
AIRCTIESE, CRTHLA AT S5 ) 55 4k K MR (%
TR, (HHIR ks B ws .

4.4 SEARBIPKIMGE EHEASENE O TR EEEZ
Iz FE AR 5 O KSR IESE, (EACA A7 FR 1Y %K
PEUETZ 0 T i Ak K MR AR B2 NRHA T 5432 25)
WRITAR LA BRI S AR RS &R L RS
Won, PRAGEIRSINKSFEEASAEA (coronary artery bypass
graft, CABG) JiF, 50%MHFHSMRAT RS ",

H AR S0 S 3 iy 4k MR 48 5 IR sh ik AR dT
( percutaneous coronary intervention, PCI) A &CPERIEL
PEASARE, /IR S RS B 29 1/3 19 (5 MR T 15
B, HUBE BABEER

4.5 HAREFARIBITBFEIERBIAL AR BB AR &
el HBYSMERATFMRIY 7k, HAH N AT I8 42 MR ™ E
B BeEAER, HTLVaER . (2017 ESC/
EACTSHERSHE TR ISR ) ' et TAMREF ARG
JYSMRIGFEME, ffh: (1) EESMRHLVEF>30%,

PATCABG ( 1 C) 5 (2) AERVESMRAILVEF <30%,

It HAT O WL J i iz AR AR RIS (Ta C)

(3) fEREEESMRALVEF>30%, {HARE S JET
MmizEdE (b C) . 2RI, 7ERERRMN, REUESE
2GS 8 — MEE R (transcatheter mitral valve repair,

TMVR ) REGE {8 515 3 B WS TE A 4 A I UESE i R
KeF Y RN, HATZ MR G SMRIYIEDE T
T AR HI, O IRk MR E HEZ AR AR
TEHEZ R, B4, 10Tk KMREF =
RANPHRATFRIEOL T, BTHRE BUBAMIOR 5 BRI 25
R EEAR (FLRWE AL ) W] REZ DR 0 ) il 4k &
MR 1 A R TT %

SN A & el = g 11 8 5] 17 92 5 RN IS R [ D O
FEFARBAT R BRI, HLIR IR SR a5 A 00, HAEIR
70 1 Ak MRS AR D R H o Ak, ZEMR 0 T
EIUE R MREE IRTT L, ONERAR AR sl A0 0 il B 4

B (VERIR AR BB A AR R H ) AT R R
IR

4.6 HHEARWNE  TMVRIE—A K & 14k,

FARF XMW A FH F, Hh & S8 QM %0 &
B2 AR (transcatheter mitral edge to edge repair, TEER )
T JE R ME MR 128 4 P AT ohE B R4S 1L 08 A TEE 2
R, HEAMBITAREBARS S 22 8Rifi, TEERTE
D FI AR K MR B3 H 9 R AT AL TR R AR A 4 F
BrBE. (2017 ESC/EACTSHRMENECHERTE IS5 R ) 2
WEAEXT T Z AR YIRIT TG A AR B . LVIIRESZ
PO T R AR R MR FEJEATTEER (1Th C) , {H2
UEHER N R B IS & . R IRk CFTEERIA
I 0 1 ik A MRECRF R B 45 AR — 2, HiE
FERCARCTIIIUEL T2 FEN AIRITAED S50
4k R MRBFE R RIRI N > . —I48 A >100 0004
BERIIR B, S8 TR AR T 1 RO L
IR R MREBFH I —L A AT L Rk
B, TEERJGO b4k & MR E INYHA S HREE

6 minAATHE B AER, VI, AR m; [
AFFE Y, WO ) (NYHA S M IVY ) | LVEF
JEEREL (<30%) . EROAMLE (>70 mm®) . NT-
proBNPH (=10 000 ng/L) . BB AALEDREAN S
( AR a9 A% <15 mm ) . PE B Mlish Ik
fe R =AM i A R A E (AN A B D REAS
4) JERHFPUG A R AP A Z 2,

T 4 548 R Je ARG T7 0 1 g 4k &k MR
ROR B R T £ B 34, HahieAR—k, Hdok
H s R 22 S KA IRCTIFAL T4 S48 R
I ARIGIT AL 25 IRT7 J5 A R0 1 2 W Uk
b i MR SR 2 R R T B AT
RESHAPE-HF2HFSE IEEBEATH, woRimE 2.
MITRA-FRBFSE 00 v, s Jy ek s MRS 5 B BERL S
Be% 2 24 S48 OO e R+ GDMTE H4EGDMT, 45
s SRRAIGDMTHLL, 454 R JeAR+GDMT
XA 1240 A PR BET 3R Bk PR O g 5 vy (3 e 119 32 B4
ST (HR=1.16, 95%CI (0.73, 1.84) ),
FERLGOINREIRS . 6 minBATHEES | AR 3 i s LV AT
SR WA B R BN A ES . TZECOAPTRFSE ) o,
ZARH ML 2 2 A M e R+ AL GDMT 5 B
it ALGDMT, 45RE/R. 258 R Je R+ 1k
GDMTH R FRAR T R BL S A% (O ) il
B 535 M 35.8%H167.9%; HR=0.53, 95%CI ( 0.40,
0.70) , P<0.001 ) , [FIBFHLREAR TR EA S R4
R BRI M ST T AL, (H 3 2 0l
BB VERE . 29RO EE L B TR AR IE . HER
£ (FAREAE . BEREBEREAR) ZRTRIETA



FIRLEE " T RESHAPE-HF2BF5T | 2
650010 ) EEM 4k & TP E EMR ( EROA>30 mm®) (&
LA N2 T4 AR e R +GDMTA B L. 45GDMT4AL,
FEL T RO M ST B A MO T i A B IR YT
SR E20224F R 58 o X EEFSE FIA KR A 45
hn b IFZE#EF T B X MITRA-FR . COAPTHFSE SR FE 45
Br, mZORtfie &8 IRk, NI
Il PR B A RS AE IERA A B ML R B e B LE B IR 7 T 8
PR

4.7 IRLIEM RN B S ERA A SC2YTY R T

TERE PR B8 AR 6 o 0T T AR g T 0 T v gk R

MR E, N Ed Bt . KU i 28 nT BB TG AL TR

J7, WLLHEANE . B A O B . AR

LB B T B T Sl B T A2 4 sl e I e o EUR

FHE AR (< V4F) |, N HRAER R 2R

IS 7

5 NG
SMR 5.0 77 5ty (8 8 AN RS A7 AHOC,  H TG

PRATSMR 4 S B DFAS RS BRATS SR AN HRAR s ARH R i

A T2 Wihs HE T 8 S i i) Z2 2B PEAL . eI T

UE B 2= R 8 B vA YT 7 226 B B4 o v 4k k MR AR

FmIRR S o B TR PEAS . 282N LA GDMT

A, A ANIRIT IR RO S i 4k K MR RV IGYT T B o

TENGIRSE B, B S APR O ik MR EF412 2

CHEZ IR A AT RS A BE, I min b R s 254

RIT S, R TARYESE r SR LACRT, T LR

TTRMABEVT . BEAh, IRIR LR 25 A& 258827 . M A BRAG A

M FEN ABITIIEER S, IR AERIT T2

O TIFERAR R MR RIS A LI
H Tk, FTEEFLFOMEEET, Aax

TR EERAFTAR, AXFERG T, BEEE;, T

AN AR B AT BRI T N i BT SR/

BRI BB ToANE, TEAERTR BT,
AX A HAFR,

S22 3k

[1]COATS A J S, ANKER S D, BAUMBACH A, et al.The
management of secondary mitral regurgitation in patients with heart
failure: a joint position statement from the Heart Failure Association
(HFA ) , European Association of Cardiovascular Imaging
(EACVI) , European Heart Rhythm Association (EHRA ) , and
European Association of Percutaneous Cardiovascular Interventions
(EAPCI) of the ESC [ J ] .Eur Heart J, 2021, 42 (13) : 1254-
1269.DOI: 10.1093/eurheartj/ehab086.

(2] 4BEE, FAF. 5T 5T 5 B AR 00 J1 BEB YT 69104
[ —— (2021 ACCHEFILIPLIR AR it 1 53R YA
I7 ) e (7] SEH ORI AR 29, 2021, 29 (3) @ 1-10.
DOI: 10.12114/j.issn.1008-5971.2021.00.036.

PJCCPVD  September 2022, Vol.30  No.9 http://www.syxnf.net

oL J7 LA ul L EMR

NS DS R,
il LR (L GDMTELCRT

M (R AR <14) |

AR Bk 75 BT

‘ CLRH RALIGDMT. JiEk AT

SERFR AR IR

Fege, 4R TEMR

ARV 2 )

LV AL A
LRI

CLRfFge T r—
TEER tﬁ%ﬁtﬁg XC)OAPT Frite CABG W R

TE: MR="JUMRL, CDMT=FEHHESIAPIAIT, CRT=LJE
FEEAEARIRYT . RV=AT0%, LV=/00%, TEER=2 948 Mg
GIEEAR, CABG=TERFINKFZHFE A

E1 0 aEhgk Z MRIWIG RIZIA Tk
Figure 1 Clinical diagnosis and treatment process of MR secondary to

heart failure

[3 ] v o i A8l R 5 0 4T 5 5 2. o LA P S5 8 A
202012 [J ] P ETEFRZLRS, 2021, 36 (6) : 521-545.D01:
10.3969/j.issn.1000-3614.2021.06.001.

[4] GREENBERG B, FANG J, MEHRA M, et al. Advanced heart
failure: trans—atlantic perspectives on the Heart Failure Association
of the European Society of Cardiology position statement [ J ] .
Eur J Heart Fail, 2018, 20 (11) : 1536-1539.DOI: 10.1002/
ejhf.1313.

[ 5] KAMPAKTSIS P N, LEBEHN M, WU I Y.Mitral regurgitation in

2020: the 2020 focused update of the 2017 American College of

Cardiology expert consensus decision pathway on the management of

mitral regurgitation [ J ] .J Cardiothorac Vasc Anesth, 2021, 35

(6) : 1678-1690.DOI: 10.1053/j.jvca.2020.08.056.

MURPHY S P, IBRAHIM N E, JANUZZI J L Jr.Heart failure
with reduced ejection fraction: a review [ J ] JAMA, 2020, 324
(5) : 488-504.DOI: 10.1001/jama.2020.10262.
LANCELLOTTI P, TRIBOUILLOY C, HAGENDORFF A,

[6

[

[7

[a—

et al. Recommendations for the echocardiographic assessment of native
valvular regurgitation: an executive summary from the European
Association of Cardiovascular Imaging [ J | .Eur Heart J Cardiovasc
Imaging, 2013, 14 (7) : 611-644.DOI: 10.1093/chjci/jet105.

[8] MEMBERS W C, OTTO C M, NISHIMURA R A, et al.2020 ACC/

[

AHA guideline for the management of patients with valvular heart
disease: executive summary: a report of the American College of
Cardiology/American Heart Association Joint Committee on clinical
practice guidelines [ J ] .J Am Coll Cardiol, 2021, 77 (4) : 450-
500.DOI: 10.1016/j.jacc.2020.11.035.

9] il B2 2.0 MBS O 2 UL O B4 = S
KA EINBRG T L IR [ ] A .0 i 4 AR 2%
A, 2022, 38 (3) : 156-163.DOI: 10.3760/cma.j.cn112434~



SO R L4505 4% 582 202249 H 55304545911

R http://www.syxnf.net

20220126-00029.

[10 ] IR A Ol Ll R R 2y, ekl
PR D R, AR B S L R S A5
PEOMEEE, SF T IIMIA ATR YT R Bl A o
ELZIGR [1] PE AR, 2019, 27 (1) -
6-12.DOI: 10.3969/j.issn.1004-8812.2019.01.003.

[11] BARTKO P E, PAVO N, PEREZ-SERRADILLA A,
et al.Evolution of secondary mitral regurgitation [ J | .Eur Heart J
Cardiovasc Imaging, 2018, 19 (6) : 622-629.DOI: 10.1093/
ehjci/jey023.

[12] ZOGHBIW A, ADAMSD, BONOW R O, et al.Recommendations
for noninvasive evaluation of native valvular regurgitation: a
report from the American Society of Echocardiography developed
in collaboration with the Society for Cardiovascular Magnetic
Resonance [ J ] .J Am Soc Echocardiogr, 2017, 30 (4) : 303-
371.DOI: 10.1016/j.ech0.2017.01.007.

[13] THAVENDIRANATHAN P, PHELAN D, THOMAS J D,
et al.Quantitative assessment of mitral regurgitation: validation of
new methods [ J ] .J Am Coll Cardiol, 2012, 60 (16) : 1470-
1483.DOI: 10.1016/j.jacc.2012.05.048.

[ 14 ] vpr iR B2 o o O IR 0 2 2 23 0 JD o iy o 2L, vl [l IR 0 B
S IR 2 b oy, AR IR A% S R 2
2 P EG ) S W ANA T AR 2018 [J ] AR i
Wi, 2018, 46 (10) : 760-789.DOI: 10.3760/cma.
J.issn.0253-3758.2018.10.004.

[15]IUNG B, MESSIKA-ZEITOUN D, BOUTITIE F,
et al.Characteristics and outcome of COAPT-eligible patients in the
MITRA-FR trial [ J ] .Circulation, 2020, 142 (25) : 2482-
2484.DOI: 10.1161/CIRCULATIONAHA.120.049743.

[16 ] OBADIA J F, ARMOIRY X, IUNG B, et al.The MITRA-
FR study: design and rationale of a randomised study of
percutaneous mitral valve repair compared with optimal medical
management alone for severe secondary mitral regurgitation [ J ] .
Eurolntervention, 2015, 10 (11) : 1354-1360.DOI: 10.4244/
EIJVIOI11A232.

[ 17 ] SEFEROVIC P M, PONIKOWSKI P, ANKER S D, et al.Clinical
practice update on heart failure 2019: pharmacotherapy,
procedures, devices and patient management.An expert consensus
meeting report of the Heart Failure Association of the European
Society of Cardiology [ J ] .Eur J Heart Fail, 2019, 21 (10) :
1169-1186.DOI: 10.1002/ejhf.1531.

[18 ] MCDONALD M, VIRANI S, CHAN M, et al.CCS/CHFS
heart failure guidelines update: defining a new pharmacologic
standard of care for heart failure with reduced ejection fraction

[J] .Can J Cardiol, 2021, 37 (4) : 531-546.DOI: 10.1016/

j.cjca.2021.01.017.

[ 19 ] RUSCHITZKA F, ABRAHAM W T, SINGH J P, et al.Cardiac—

[

resynchronization therapy in heart failure with a narrow QRS
complex [ J] .N Engl J Med, 2013, 369 (15) : 1395-405.
DOI: 10.1056/NEJMoal306687.

[20 ] NEUMANN F J, SOUSA-UVA M, AHLSSON A, et al.2018 ESC/
EACTS guidelines on myocardial revascularization [J] .Eur Heart
J, 2019, 40 (2) : 87-165.DOI: 10.1093/eurheartj/ehy394.

[21 ] BAUMGARTNER H, FALKV, BAX]J, etal.2017 ESC/EACTS

[

guidelines for the management of valvular heart disease [ J ] .Eur
Heart J, 2017, 38 (36) : 2739-2791.DOI: 10.1093/eurheartj/
ehx391.

[22 ] TUNG B, URENA M.Transcatheter mitral valve repair for primary
and secondary mitral regurgitation: new insights from a nationwide
registry [ J ] .Eur J Heart Fail, 2021, 23 (8) : 1377-1379.
DOI: 10.1002/ejhf.2203.

[23] GODINO C, MUNAFO A, SCOTTI A, et al.MitraClip in

[

secondary mitral regurgitation as a bridge to heart transplantation:
I-year outcomes from the International MitraBridge Registry [ J ] .
J Heart Lung Transplant, 2020, 39 (12) : 1353-1362.DOI:
10.1016/j.healun.2020.09.005.

[24] O0OMS J F, VAN MIEGHEM N M.Transcatheter repair and
replacement technologies for mitral regurgitation: a European
perspective [ ] | .Curr Cardiol Rep, 2021, 23 (9) : 125.DOI:
10.1007/s11886-021-01556-6.

[25] WEBB J G, HENSEY M, SZERLIP M, et al.l1-year outcomes
for transcatheter repair in patients with mitral regurgitation from the
CLASP study [ J | .JACC Cardiovasc Interv, 2020, 13 (20) :
2344-2357.DOI: 10.1016/}.j¢in.2020.06.019.

[26 ] GEIS N A, PULS M, LUBOS E, et al.Safety and efficacy
of MitraClip™ therapy in patients with severely impaired left
ventricular ejection fraction: results from the German transcatheter
mitral valve interventions ( TRAMI ) registry [ J ] .Eur J Heart
Fail, 2018, 20 (3) : 598-608.DOI: 10.1002/ejhf.910.

[27 ] CORPATAUX N, BRUGGER N, HUNZIKER L, et al.The role of
transcatheter mitral valve leaflet approximation for the treatment of
secondary mitral regurgitation: current status and future prospects
[ J] .Expert Rev Med Devices, 2021, 18 (3) : 261-272.
DOI: 10.1080/17434440.2021.1899804.

[28 ] AILAWADI G, LIM D S, MACK M J, et al.One-year
outcomes after MitraClip for functional mitral regurgitation
[J] .Circulation, 2019, 139 (1) : 37-47.DOIL: 10.1161/
CIRCULATIONAHA.117.031733.

(ki H . 2022-05-19; fEEIE . 2022-07-08 )
(ASChitt . ARERLL)



