o 246 - [ bR O AR 255 2016 4F 7 A48 43 %% 40 Int J Cardiovasc Dis, July 2016, Vol. 43, No. 4

£ 51l O PR L L
AT

wOERE BEE k& B OHENE KER

* Hﬁ

[EEY B89 24N E 58 T3 E R ARG O IR 69 & & R Z TN K T,
ik A @& PubMed, Springer . Elsevier-SDOL ., EMbase, SSCI,CNKI, VIP, ¥ E A %
E 5 AR 7 HAE R R A KSR 2009 51 A £ 2015 4 11 A R &0 30 ki
R S VEINY IR FiA R e & S DR Sk W SR U S i e
Comprehensive Meta-Analysis 2. 0 2k #3472 FE o4, BR: LN IANHFR,H
A A AT BT T, Sk @8 2 A23 Bl R 4 8 T MR B J AR 69 ° F  F) Rk %
Bk, RESIBA 6 EARKAEFEH 20.5%(95%C1:18.5~22.7), BF% IR
BHRARSEZ A CIBA 695k TN B F o5 . 20 KRR FHFRER R AL
REZENG 2 AFFEE K o B o | IR B AR AR AR AL R R % kT Roat
] ARA A LR DR A G ZFEENRFERASG S 0 BRE ARG
ik 20.5%, T4 Xﬂﬁfﬁ ARRF e, S AT LT BT AT T TR E A
iz .

[XEIFAY Z25F MM ERR SIFA ; TN B F; 2 F 54

doi: 10. 3969/j. issn. 1673-6583. 2016. 03. 016

Meta-analysis of myocardial injury in patients with aortic stenosis undergoing transcatheter aortic valve
replacement ZHU Hao, REN Xiaomin, PAN Daorong, PANG Si, TIAN Nailiang, ZHANG
Yaojun. Department of Cardiology. Nanjing First Hospital, Nanjing Medical University ,
Jiangsu 210006, China

[Abstract] Objective: To systematically review the incidences, predictors of myocardial injury in
patients undergoing transcatheter aortic valve replacement (TAVR). Methods: We searched PubMed,
Springer, Elsevier-SDOL, EMbase, SSCI, VIP, CNKI, Chinese biomedical literature database,
Wanfang data resource between January 2009 and November 2015 for the publications or reports
regarding the myocardial injury after TAVR. The quality of enrolled studies was assessed using
Loneycriteria. Meta-analyses were performed by Comprehensive Meta-Analysis Version 2. 0 software.
Results: Nine eligiblenon-randomized controlled registries with a total of 2 423 patients with severe aortic
stenosis undergoing TAVR were included in the present meta-analysis. The incidence of myocardial
injury after TAVR was 20. 5% (95%CI; 18.5~22. 7). The independent predictors of myocardial injury
after TAVR reported in these studies included: transapical approach, early experience, valve
embolization/second valve, major or life threatening bleeding, history of coronary heart disease,
procedure time, baseline renal insufficiency.  Conclusion; The estimated incidence of myocardial injury
after TAVR was as high as 20.5%, which may result in a poor prognosis. Identification and
management of predictive factors of myocardial injury could help to improve the prognosis of patients.

[Key words] Transcatheter aortic valve replacement; Myocardial injury; Predictor; Meta-analysis

FEF AT : 210006 [ % EERF R 2% B pg 5t = e (R ot Tl 56 — = ) O it 48 I b
WAEVEH . H )55 , Email ; tiannailiang@163. com



[ B LA 2% 5 2016 4F 7 45 43 35 4 1

Int J Cardiovasc Dis, July 2016, Vol. 43, No. 4 e 247 o

FUHE S IR A R A B MO
(transcatheter aortic valve replacement, TAVR) &
JEImREF A E A5 2 W] Wk, HRT2 ik A 2 A&
it 80 000 BHEZ LT ARIGIT IR WA ST AR
AR R F ROk TR . 2014 4, EEERRT
CoreValve 3 I ) 26 & it 36 (Pivotal TriaD)™ % ¥k
W] TAVR FESMEF AR TH 25 1) ™ 32 3l ok o
P B TP R T AR IR IR AR, B R AR T
BER L AESE T R (14 2% X 19. 1%, [l 48
Sapien XT JREME 1) R VEFIA ROPE WA 2] T L2
H.l> PARTNER 115 FIRK I PREVAIL TA
WEFE Y RS, 2015 4F 8 — 4R Sapien 3 HR M5 7E
1 0764514 Hp fe T A AU 1) 8 b U T RAF 97
20 H 30 d RBET- R AL 1%, i 4 PARTNER
AR5, 20650 X R TR SRR 45 i fi
TAVR Wi B RS e MR AR P fE R &, K
ok TAVR FARWRESERIMEFFEARS,

SR TAVR FARAGFFAEA DI RAE S 500 S8
BUE" . ETFARMONAEE TAVR RJ5H WY
JERIEZ — A B E R G LR R4 BT 5 3 ik
WA FE 152 TAVR R 5.0 WU 3 19 & A= 22 R
TR
1 HZPITTE

AL 48 3% B8 Cochrane PpE M ) PRISMA
P AT EE RO M
1.1 hAFederrir

PNBRAE : (D WF 5T 28 BN I PR BE BT BEF 5%
MNPSOS (OB TE XS RN T A 252 TAVR
IMBETA AU 1 28 5 (3D WF 584kl T TAVR
ARG O LA P 1 A FE RN 0 B . HE B Bk o
(DR 1 TAVR RGN bR & T 5 1Y
BB O WFR AR HRIE TAVR AR J5.0 L85 5
RAEZ; (3) LR 5T .

1.2 &R

i FE S S B R #ETR R, PCRR
TG BRI E R A A T S RO E
AR? UG FE RO AAR” . JESCK R I -
“aortic valve replacement”, “transcatheter aortic valve
replacement” ., “transcatheter aortic valve implantation”
“myocardial injury”. “myocardial infarction”, KGR

PubMed, Springer. Elsevier-SDOL, EMbase, SSCI,

VIPCNKI, [ 4= 49 = 27 SCER B e 0 5 8500 9%
JRZ S0 2000 4E 1 % 2015 4F 11 7 K0Tk
(] i ] B 2 2 SRR R 7 10 25 26 43 B A0 A A B A
I
1.3 FARBA R E 5

PRI G 98 AW 5% FEAE DL G 7 6
FEACSR) PSR G AR L1 51 TR B 42 O L
P 3L Se AR Bl ik o A Bl b e O I Gt O ) 9
SR B A O i S L 4 TR AL LR 49 1)
A TN . B 4 >R FH Loney S84 Hi (1908
FEAERIE ST ) S35 VPAN 9 U HE AT P43 45 23 Y 0~
7 53 AR FOR SCRR TR AT
1.4 SitEa

AT IR Cochrane T RGEEMHE RS - 4T
PR i B HE B2 R TE S, SR T Bl AL &0 R A
(DerSimonian and Laird 7, D-L &7 7145 950 CI,
BEE B TKT-R 0. 05 CRUID , - F ARAR I 7 IR A
WEER, [ PR TRME Y P=>50200 Ak
FEAE S e . U S B i BRI B — 5T
AR TN s T € I v 2 s T O
Comprehensive Meta-Analysis Software 2. 0 #4521,
2 #£R
2.1 AN EREARE R

WA SCHRA 11 28 T 38 2 B 13280 B L 4% 2 A
A0, WIS AR SCER 15 F . HERRTFA 30, &
VM2 2 TR PR IR i Sk 1 R . AR
FE 9 SCERAF S A 5. T A SCER B
R YESC SRR BIF 5T M S 43 ) AE 38 L g L
KPR 22 B RS, 5 FXF TAVR R
Je O LI 15 & A G S 0 B R AT T 4 AT

SRR 2 423 FilH52 TAVR R .

SCHR TR PEAN B B R LR AR AR L 1, R R
L ER 4 43, eIkl Carrabba %5 (5%, 2 3
g3 s S8 A 0T SR H At SCER 1 PE Ay B =4 8
5 3R SCHR
2.2 SR 69 K A R IR B F

30 38 BEATLRR N 55 7R % A A I E AT 25 25 20 #
iR WoR TAVR AR50 WU 5 1 SR & A2 0
20.5%(95%ClI;18. 5~22. 7, P<<0.001), WE 1,
TAVR ARG & A O WL 50 7 T30 5 0,45 22
DRIFR RIATF AR EIA I ZE ol 7 2



.« 248 .

[ Fr O MBI 2016 4F 7 H 5 43 4555 4 1]

Int J Cardiovasc Dis. July 2016, Vol. 43, No. 4

NG 2 AR R H I s P L e

FARB A AR S EEAE LR 2) .

F1 NEHRHNEZRFUAMIEEE
AT KFEG  OEF O RS BN OB/ BRG] /% TARR/ICL ORI/ BRI B0
1. Ribeiro 4~ 2015 JIEWN 7 VARC-2 109 1131 80+7 230(20. 3) 608(53. 8) 473(41.8)
2. Nilsson 41 2015 Fig i 5 VARC-2 26 125 808 37(30) NA NA
3. Dangas 2 2015 2 5 VARC 5 398 82.3£6.5 0 196(49. 2) 142(35.7)
4. Sinning %> 2015 1 5 VARC-2 144 276 80.9+6.2 0 179(64. 9) 234(84.8)
5. Kim 2 2014 il 4 VARC-2 36 61 81.9+5.3 26(42. 6) 40(68.9) NA
6. Rodes 44 2011 JEvN 4 HLi 3 101 79+8 63(64) 63(64) 0
7. Barbash 4§13 2012 FEH 4 VARC 7 150 856 47(31.3) 84(56) 119(79)
8. Yong 1% 2012 fif 22 4 VARC 20 119 80.7+7.8 0 24(20) 119(100)
9. Carrabba 2§ 2013 BH 3 VARC 0 62 80.9+6. 4 0 NA 62(100)
T NA KR AERRIURN s TA 2000005 VARC B AR BFSE b2
T K& 95%Cl VAL P{H R [ 95%CT
1.Ribeiro® 0.096 0.080~0.115  —22.213  0.000 ]
2 Nilsson 0.208 0.146~0.288  —6.067  0.000 -
3.Dangas”%"" 0.013 0.005~0.030  —9.698  0.000 d
4. Sinning”"” 0.522 0.463~0.580 0.722  0.470 m
5. Kim 20 0.590 0.464-0.706 1401  0.161 L ==
6.Rodes’5 0.030 0.010~0.088  —5.948  0.000 5
7.Barbash %" 0.047 0.022~0.095  —7.794  0.000 -
8. Yong %! 0.168 0.111~-0.246  —6.524  0.000 -
9.Carrabba’i™  0.008 0.000~0.115  —3.401  0.001 §
it 0.205 0.185~0.227  —20.736 0.000 -1.00 -0.50 0.00 0.50 1.00
TR JRAL JA: 184
E1 TAVR REOABGEZERNEESH
F 2 TAVR R0 AR5 BTN E F
o) A ¥ OR 95% CI P i aE Sck
FE LI 0. 95 0.38~2.38 0. 906 25
AHTE R4 5.17 1.37~19.6 0.015 15
FARKFE] 0. 004 0. 002~0. 005 0. 001 25
R?
ZRIER 0.07 <0. 001 15
EHFRZB AR R 0.013 <0. 001 15
SREIPCRR ST A 2 TR 0.019 <<0. 001 U
K H I SR A H O 0. 007 <0. 001 155

2.

3 BEMESHT

BRUCMBR— I BIF 5 o 68 FH 181 5 280 A8 3

I FEAR ] A
3 itig

X EEHE AT WS S 5 25 SRR R RS — o fil
PREE R = A et 24 A o Al P I 280 A 25 A
HIUASONE A 70 iy 7 4 SR A B b B 45 9 25 2R e 1k

2011 A3 B =2 R W98 th 2= (Valve Academic

Research Consortium, VARC) X} [l FARH.0 LA I
YEH T ARG X7 ARG 72 h P BT & B i
AR CAn M I o P W IR X 5, I L JUL A8 49 i 35 4 T
e CHER (0 T JUL IR V8 il ) T8l AR 5 (R i) 2 2%
ERRAEAY 10 e i 5 /5 0F B2 AA 2 A8k
B R Q ) o SR [E] A SC T 40 A 2% B
FER I KRBT A5 G A% 0 SR HEL T AR
UREFE R TE 4D R 2 R IO L A7 % — WL



[ B LA 2% 5 2016 4F 7 45 43 35 4 1

Int J Cardiovasc Dis, July 2016, Vol. 43, No. 4 e 249 .

Rl o XTI R X BB 5T P R BRAT A0 LAE BE L
JUUREF A o 1) R R AR AR5 I 0 B Uitk I HL sk
AR B4R GE B AR KA 32 I, 5 SO0 58 o0
WUREBEAR TE 5 /00 SR 0 WL 1 B 5 4
B o - ELR O U 4 b 25 0 0K B o B A e 7
ARSI 5 B S AR B R TR 2 P98 B 1Y
JEL, ARHIF 5 X 4% F 5T SC Rk R O LA 493 o 2 4 7K
ST B A AU WURE SEAR U G BT AT 8 EAT A #T
MIARTSIZ B 2 ISR . ARWFIE R, I
AR WAF T # R T VARC & K 3k B
TAVR AR5 U WA 5 B 58 » A F 500 98 %
T VARC-2 5 XM, R~ & 3 18 S2 bR A b
20 IEETF AR, i R SME R 2 2800 L
ZAR T LATE 2013 4F VARC-2 72 S 58 il A )
O IVAEBERRIE A -0 LR 55 b 0 T i3 2049 B L
R A IR TR T 5 RE s AS & B 7 15 £
Carrabba 2™ 524 . TAVR AR J5 0 LR 45
(R 0. 8% i WF 5 iR HiE VARC 2 SCR AL
P 5 T Iv) 1 it L5 8 1 A S KO- TH AR 2
Wiks e, B E W RRAZLLRERTFR, WL
TAVR AJ5 WU 0 % Az R K. 1 Kim 260
WF5T 6 1) TAVR A J5 0 JLR 5 10 & 4 R o8
59% B IR VARC-2 22 SUAE A2 Wi B AR )
O UVEEZE R bR IE , 25 R A BUARPEAR G 72 h WS &
FHBE T 15 f %k — AR e A 59 %6 i 0 LR
Vi & BT AR WO WU SE . 5 42. 6 %01
BERATRORERTFAT X, XTiES ARG
O NURGARE Y AT T s HA M 5. AR &3,
TAVR ARJ5 O WU B AR &R R 20, 5%, X %
B H AT TAVR AR5 090 U & 2B R85 5
W5t &3, TAVR RG0S ARG 9 4~ H
BESET R TR A L. 98 TAVR AR50 WL 4
T B A B F S IR A TR L AR ML R
BUH B s EE X6 P 36 07 48 i, ol 3% R E BUEDY
TAVR RJ5518.0NUERG R RR Z . A8 A
I, TAVR AR J5 KA C UG5 0 0 7 B B -G 4%
L RERE R TR KA AR 2 ok 7 52
BN 2 AR L A H It 8 A e I T 9
L LFARBE R FEE B TIREA S, k. Z20R
AR TR Ty OO U A B R 35 R, 280 2R
TRAR PR T LA MG 5 S 45 o AR M PR i T 5 2%
FEAS TR A EA ORBEX TR S
SRR P TS 0 B A% /W 20 T S T

KA R RN 5B 51k MU JF B2
RIEAR I F AR R B — 2P I T LA 7 A
RN H R PR 250 A 2 B A Bk
P M 8 A B 5 PR B 1 ) SO H
X —HRA 2 | A o AR ot P R{ER o 3 78 2
L R R P o ) A A R M 25 O A
AR ) A A O UL S 38 R > R A
FEBUVE N 2 D IREAR 2 B A A9 s tin BN
TSR, Bl KA 7 A1 D o DA T 52 W o JULEE 3
OIIRE. HAB NI Y i sl i e O
SR T ARG B A YO EASE . HHTIA
S ARHTE DHREA 42 BT S 200 U 5.0 B 4G
EFLHRIARRI . PR AR S 00 LBE I AS 2 5L
A ) TR 3% A 4 3 00 LA 47 » i Sk I B 4
A AR RO REIRES X AE Rl KRR T
TAVR A J& 0 WU 8 36 Rk 2 & /9 OF 52 15 21
HESE

AWIFAFAE— 52 B SR BRAE - (1) A28 1 STk
AR BERLXT BB AR AN s (2) 3 F0 LA
FRE SCBEAT GE— 3 (3) AL STk A ik = A I 19 J oy
WS AR W T BB s () FFAE BT A 98 A F
FEHR AT L) $i B 5E B T8 15 19 B A7 16— 5E 19 I
faye TAVR AR5 O WU A 9 e A= AL B 35T Bl 45 it
SO s 2/ P

5 % x o
(1] # F.A J6.FKX EIhMOREsE Gy R kL]
[ ProC M4 24 2014,41(2): 65-68.

[2] Adams DH, Popma JJ, Reardon M]J. Transcatheter aortic-valve
replacement with a self-expanding prosthesis[J]. N Engl J
Med, 2014,371(10) : 967-968.

[3] Kodali S, Pibarot P, Douglas PS, et al. Paravalvular
regurgitation after transcatheter aortic valve replacement with
the Edwards sapien valve in the PARTNER trial:
characterizing patients and impact on outcomes [ ] ]. Eur
Heart J, 2015,36(7) . 449-456.

[ 4] Walther T, Thielmann M, Kempfert J, et al. PREVAIL
TRANSAPICAL: multicentre trial of transcatheter aortic valve
implantation using the newly designed bioprosthesis ( SAPTEN-
XT) and delivery system ( ASCENDRA-I[) [J]. Eur J
Cardiothorac Surg,2012, 42(2) . 278-283.

[5] Smith CR, Leon MB, Mack MJ, et al. Transcatheter versus
surgical aortic-valve replacement in high-risk patients[J]. N
Engl ] Med, 2011, 364(23); 2187-2198.

Lo KIS, 28], 258 £ 3 ORAE AR I BUR B ik R
U] EbROMmAERZE, 2014,41 (3): 154-157,

[7] ZRmaWR. 5 frfh. 459 Edwards-Sapien 3 IR AE AR I
IRBLALT]. EPL AR 2011, 38(4): 209-212.



« 250 -

[s]

L9]

[10]

[11]

[12]

[13]

[14]

RO

B ML A 24 5 2016 4F 7 J 45 43 545 4 1)

Int J Cardiovasc Dis, July 2016, Vol. 43, No. 4

Carrabba N, Valenti R, Migliorini A, et al. Prognostic value
of myocardial injury following transcatheter aortic valve
implantation[J]. Am J Cardiol,2013,111(10); 1475-1481.
Ribeiro HB, Nombela-Franco L., Munoz-Garcia AJ, et al.
Predictors and impact of myocardial injury after transcatheter
aortic valve replacement: a multicenter registry[J]. J Am
Coll Cardiol, 2015,66(19): 2075-2088.

Nilsson L, Appel CF, Hultkvist H, et al. Evaluation of the
valve academic research consortium-2 criteria for myocardial
infarction in transcatheter aortic valve implantation: a
prospective observational study[J]. PLoS One, 2015,10(6);
0130423,

Dangas GD, Lefevre T, Kupatt C, et al. Bivalirudin versus
heparin  anticoagulation in transcatheter aortic valve
replacement. A randomized phase 3 trial[J]. J Am Coll
Cardiol, 2015,66(25) :2860-2868.

Sinning JM, Hammerstingl C, Schueler R, et al. The
prognostic value of acute and chronic troponin elevation after
transcatheter aortic valve implantation[ ] ]. Eurolntervention,
2016, 11(13). 1522-1529.

Kim WK, Rolf A,
myocardial injury by CMR after transcatheter aortic valve
replacement[J]. J Am Coll Cardiol, 2014,64(4); 349-357.

Rodes-Cabau J, Gutierrez M, Bagur R, et al.

Liebetrau C, et al. Detection of

Incidence,
predictive factors, and prognostic value of myocardial injury

following  uncomplicated  transcatheter  aortic  valve

(3% 245 )

L7]

[8]

L9]

Maly R, Gal R, Chamzin A, et al. Thrombelastography

during an acute normovolemic hemodilution in patient

undergoing radical retropubic prostatectomy []]. Bratisl Lek
Listy, 2010, 111(9):518-521.

Jones SB, Whitten CW, Despotis GJ, et al. The influence of
crystalloid and solutions in acute

colloid  replacement

normovolemic hemodilution; a preliminary survey of
hemostatic markers [ J]. Anesth Analg, 2003, 96 (2):
363-368.

TP RER. ARSI RS SRS [T, e

[15]

[16]

[17]

(18]

[19]

[10]

[11]

implantation[ J ]. ] Am Coll Cardiol, 2011,
1988-1999.

57 (20):

Barbash IM, Dvir D, Ben-Dor I, et al. Prevalence and effect

of myocardial injury after transcatheter aortic valve

replacement[ J . Am J Cardiol,2013, 111(9); 1337-1343.
Yong ZY, Wiegerinck EM, Boerlage-van DK,

Predictors and prognostic value of myocardial injury during

et al.

transcatheter aortic valve implantation[ ] ]. Circ Cardiovasc
Interv,2012, 5(3); 415-423.
Leon MB, Piazza N, Nikolsky E,

definitions  for

Standardized

et al.

endpoint transcatheter  aortic  valve
implantation clinical trials: a consensus report from the Valve
Academic Research Consortium [ J ]. J Am Coll Cardiol,
2011, 57(3): 253-269.

Fearon WF, Yeung AC. Clinical relevance of myocardial
injury after transcatheter aortic valve replacement[J]. J Am
Coll Cardiol, 2015,66(19): 2089-2091.

Head SJ. Updated

standardized endpoint definitions for transcatheter aortic valve

Kappetein AP, Genereux P. et al
implantation: the Valve Academic Research Consortium-2
consensus document [ J]. J Thorac Cardiovasc Surg, 2013,

145(1): 6-23.

A% :2015-12-07  #45:2016-05-24)
RS - R )

BRI 275 ,2001,21(11) ; 645-648.

TSR XU AR . P B A 4 5 I R T I
FE VIR A EE L D e i g m [T ) PE B 2%, 2003, 25 (3) :
371-373.

Joubert KE. Acute normovolaemic haemodilution—is it a
solution to reduce perioperative blood transfusions? [J]. J S
Afr Vet Assoc, 2007, 78(4):188-194,

kA5 :2016-03-22 = :2016-05-30)

(AR ST - RIS



