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eTable 1. Baseline Characteristics of the Included Studies

Author, Ref # Year N Male Follow- Age, years NYHA NYHA Ischemic Previous ICD, % CRT, AF, %
gender, up classl- | class etiology, Ml, % %
% I n-1v %
Abate E.! 2016 | 1599 77 50 m 60112 N/A N/A 100 9 N/A N/A N/A
Agricola E.? 2009 | 404 77.7 3.3+2.1 | 70.2+10 N/A 36 76.5 N/A 19.8 11.8 183
y
AgricolaE.? 2010 | 198 67 37m 66112 N/A N/A 0 N/A N/A N/A N/A
AronsonD.* | 2006 | 1190 83.3 24m 58+12 N/A N/A 100 14.6 N/A N/A N/A
BarraS.’® 2012 | 796 63.2 24m 68.8+13.4 N/A N/A 100 26.4 N/A N/A 35.2
Boriani G. ° 2012 | 659 89.5 15m 66.3+9 19.5 80.5 68 N/A N/A N/A 11.5
Bruch C.’ 2007 | 370 78 790 d 59+13 N/A N/A 56 N/A N/A N/A N/A
Bursi F.° 2005 | 773 51.3 4.7y 69.6+11 N/A N/A 100 N/A N/A N/A N/A
Bursi F.° 2010 | 469 66.7 51y 59.6+13.3 67.4 32.6 36.2 27.7 16.6 11.7 14.5
Calafiore 2008 | 4226 82.6 102 m 63.619.8 N/A N/A 100 54.9 N/A N/A 1.2
AM."
Cioffi F. ! 2005 | 175 66.3 1y 75.445 33.1 66.9 51.4 N/A N/A N/A 30.8
Ellis S.” 2002 | 4221 71.9 3y 63+11 6.8 3.0 100 53.9 N/A N/A N/A
Engstrom AE. | 2010 | 147 63.9 366 d 63.9+14.2 N/A N/A 100 23.8 N/A N/A N/A
13
FarisR. ™ 2002 | 337 73.6 43 m 53.2415 68.2 31.8 0 N/A N/A N/A N/A
FattouchK. ™ | 2010 | 530 57.3 30m 64.319 75.7 24.3 100 N/A N/A N/A 3.2
Feinberg MS. | 2000 | 417 77.9 1y 61.6+12 N/A N/A 100 21.8 N/A N/A N/A
16
Garcia-Cosio | 2017 | 1526 78.0 3.4y N/A 43.0 57.0 57.0 N/A N/A N/A N/A
mp. "
Grayburn 2005 | 336 81.0 42m 60.5+12.5 0 100 56.5 N/A N/A N/A N/A
PA."”
Grigioni F. *° 2001 | 303 72.9 5y 70.6+10 57.1 42.9 100 N/A N/A N/A 11.6
Grigioni F.2° 2005 | 173 78.7 5y 69.7+10 N/A N/A 100 N/A N/A N/A 10.4
Hickey M. % 1988 | 11848 | N/A 6.5y N/A N/A N/A 100 N/A N/A N/A N/A
Hillis GS. 2005 | 737 61.0 5y 72 (61-80) N/A N/A 100 22.0 N/A N/A N/A
Kajimoto K. 2016 | 1825 53.8 530 d 74.4+13.1 94.7 3.9 33.9 N/A N/A N/A 30.7
(pEF)*
Kajimoto K. 2016 | 1532 72.1 530d 67.5+14.6 92.5 5.7 426 N/A N/A N/A 23.8
(rEF)®
KaratoliosK. | 2015 | 206 76.0 55.6 m 52.1+12.6 49.0 51.0 0 N/A N/A N/A N/A
24
Koelling T. > 2002 | 1421 67.7 369 d 61.7+14.7 N/A N/A 59.3 N/A 13.6 N/A 10.7
Lamas G.”° 1997 | 727 83.0 35y 57+10 N/A N/A 100 N/A N/A N/A N/A
Lancellotti 2005 | 161 66.5 35m 65411 N/A N/A 100 N/A N/A N/A N/A
P.27
Lehmann KG. | 1992 | 206 82.5 1y 57.6 N/A N/A 100 N/A N/A N/A N/A
28
Lopez-Perez 2014 1036 80.0 2.8y 61.9+13 N/A N/A 100 7.3 N/A N/A N/A
M'zs
MacHaalany | 2014 | 174 79 366 d 63+12 N/A N/A 100 10 N/A N/A N/A
J. 30
Mentias A.>* | 2017 | 4005 55.6 59y 61.9+13 N/A N/A 100 39 N/A N/A N/A
Naser N. 2016 | 138 61 5y 6249 N/A N/A 100 N/A N/A N/A 25
Neskovic AN. | 1999 | 131 72.5 32m 5519 N/A N/A 100 N/A N/A N/A N/A
33
Nunez-Gil .>* | 2013 | 237 73.8 6.95y 66.1£12.9 N/A N/A 100 20.7 N/A N/A 22.4
Pastorius CA. | 2007 | 711 61.7 5y 63.9+11.5 N/A N/A 100 47.3 N/A N/A N/A
35
Patel J. ** 2003 | 558 76.5 5y 68.8+10.7 N/A 22.4 55.5 N/A N/A N/A 23.5
Pellizzon 2004 | 1976 62.8 1y 59.2 N/A N/A 100 13.3 N/A N/A N/A
GG.”
Perez de Isla 2007 | 279 71.7 418d 66.3£13.2 N/A N/A 100 N/A N/A N/A 21.9
l.. 38
PerssonA.* | 2010 | 725 71 98 m 65110 N/A N/A 100 20 N/A N/A N/A
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Rihal C. © 1994 | 102 63.7 36m 61+14 56.8 43.2 0 N/A N/A N/A 18.6
Rossi A. ** 2011 | 1256 78.7 2.7y 67+11 64 36 57.7 N/A N/A N/A N/A
Tcheng JE. 1992 | 1480 67.3 3y 57.3 N/A N/A 100 18.3 N/A N/A N/A
Trichon B. 2003 | 2057 60 5y 61.6 24.9 75.1 59 35.2 N/A N/A N/A
UddinAM.* | 2012 | 888 68.7 3.1y 62.9+13.2 N/A N/A 100 17.3 N/A N/A N/A
Upadhyay 2015 | 439 79.5 3y 70.2(61.1- N/A N/A 58.1 N/A N/A N/A 48
GA.* 78.2)
Kaneko H. * 2014 | 1701 76.5 1123 d 64.8+12.5 49.4 50.6 0 15.6 N/A N/A 25.8
Kwon DH. ¥ 2016 | 336 80 54m 62+11 N/A N/A 100 N/A N/A N/A N/A
Mallidi HR. ®* | 2003 | 489 65.8 34y 65.3+10 55.5 44.5 100 N/A N/A N/A N/A
gi Mauro M. | 2006 | 239 96.4 62m 63.9+9.9 N/A N/A 100 92.9 N/A N/A N/A
Okura H.*° 2008 | 524 68.9 615 d 68.6+11 N/A N/A 100 29.3 N/A N/A 17
Stolfo D. ** 2015 | 470 70 6m 45+14 74 26 0 N/A N/A N/A N/A
Verheart D.> | 2012 | 266 69 36y 64.2+11.8 10 90 51 N/A 93 N/A N/A
Ysalonetsky s. | 2014 | 179 61 41y 62.9+10.5 N/A N/A 100 22.5 N/A N/A N/A
5!
LVEF | LVEDD | LVESD, | LA, | EDV, ml | ESV,ml Sphericit | EROA | EROA, | Reg Reg VCW | Mitra
, % , mm mm mm y index , PISA | Dopple | Volum Fractio ,cm |
(ecm?) | r(ecm?) e, ml n, % Decel
Time,
msec
47+9 | N/A N/A N/A | 53.3+ 28.5+ N/A N/A N/A N/A N/A N/A | 212+
15.5% 10.9* 74
344 | N/A N/A N/A | 181165 | 12154 N/A N/A N/A N/A N/A N/A | 184+
+ 83.3
10.8
33+9 | N/A N/A N/A | N/A N/A N/A N/A N/A N/A N/A N/A | N/A
47+ | N/A N/A N/A | N/A N/A N/A N/A N/A N/A N/A N/A | N/A
12
N/A | 54.6+ | 38.2¢8. | 38. | N/A N/A N/A N/A N/A N/A N/A N/A | N/A
7.7 6 6+
10.
2
26+7 | N/A N/A N/A | 223.1+8 | 151.1+81. | N/A N/A N/A N/A N/A N/A | N/A
8 5
31+ | N/A N/A 49+ | 116+ 82+38* N/A N/A N/A N/A N/A N/A | 193+
10 8 45* 84
46.4 | N/A N/A N/A | N/A N/A N/A N/A N/A N/A N/A N/A | 205.8
+14 +56
29.7 | 68.419 | N/A 46. | N/A N/A N/A N/A N/A N/A N/A N/A | N/A
+7.9 547
59.3 | 47.6+ | 32.3t N/A | N/A N/A N/A N/A N/A N/A N/A N/A | N/A
+18 | 10.1 8.8
29.4 | N/A N/A N/A | 98.6+ N/A N/A N/A N/A N/A N/A N/A | N/A
+7 36*
54+ | N/A N/A N/A | N/A N/A N/A N/A N/A N/A N/A N/A | N/A
12
N/A | N/A N/A N/A | N/A N/A N/A N/A N/A N/A N/A N/A | N/A
N/A | 66.7+9 | 55.9+ N/A | N/A N/A N/A N/A N/A N/A N/A N/A | 101.7
11 +27
43+ | 57.7¢7 | 4734 | 25. | N/A N/A N/A N/A N/A N/A N/A N/A | N/A
10 747
425 | 50.3+6 | 34.248 | 37. | 122.9+ | 69.4436.3 | N/A N/A N/A N/A N/A N/A | N/A
+ 314 | 45.7
10.2
N/A | N/A N/A N/A | N/A N/A N/A N/A N/A N/A N/A N/A | N/A
24+ | 6619 59+10 | 45+ | 114439 | 87+36 0.310.1 0.15+ | 0.06+ N/A 0.1+ 0.35 | 165+
10 7 0.1 0.1 0.45 0.1 | 68
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333 [ 325+ | 27.3%6 | 25. | N/A N/A N/A N/A | N/A N/A N/A N/A | 189.1
+13 | 5* * 2+ +61
5*
36.6 | 31.8t | 26.2¢ 45. | N/A N/A N/A N/A | 011 21.2+ N/A N/A | 198.6
+13 | 5* 6* 947 0.06 12 +50
N/A | N/A N/A N/A | N/A N/A N/A N/A | N/A N/A N/A N/A | N/A
48 51 35(31- | N/A | N/A N/A N/A N/A | N/A N/A N/A N/A | 192
(37- | (48- 40) (165-
58) | 55) 225)
573 | 49.8+ | 34.4+ 43. | N/A N/A N/A N/A | N/A N/A N/A N/A | N/A
+ 8.5 8.5 4+
10.8 8.8
29.2 | 61.2+ | 52.3% a4. | N/A N/A N/A N/A | N/A N/A N/A N/A | N/A
+7.6 | 9.6 10.1 8+
8.4
30.1 | 68.2+ | N/A N/A | N/A N/A N/A N/A | N/A N/A N/A N/A | N/A
+84 | 7.7
200 | 63.0+ | N/A 47+ | N/A N/A N/A N/A | N/A N/A N/A N/A | N/A
+5.0 | 10.0 9
320 | N/A N/A N/A | N/A N/A N/A N/A | N/A N/A N/A N/A | N/A
+7.0
3617 | N/A N/A N/A | 144+ 93+25* N/A 0.17+ | N/A N/A N/A N/A | 178+
30%* 9 51
49.4 | N/A N/A N/A | 70.9+ 36.4+12* | N/A N/A | N/A N/A N/A N/A | N/A
+ 18*
10.5
53.9 | 48.9+6 | 33.627 | N/A | N/A N/A N/A N/A | N/A N/A N/A N/A | N/A
+11
46+ | 47t6 | 35%7 N/A | 102435 | 57429 0.55#0.7 | N/A | N/A N/A N/A 0(0- | N/A
12 0.23)
452 | 46.5+8 | 31.749 | 37. | N/A N/A N/A N/A | N/A N/A N/A N/A | N/A
+13 7+
41+ | 53.8+ | 33.5% a4. | N/A N/A 0.56+0.7 | 0.22+ | N/A 42421 | 0.48+ N/A | N/A
12 43 6.4 2+ 0.16 0.1
43
455 | N/A N/A 32. | 61.9+ 34.9+13* | 037+ N/A | N/A N/A N/A N/A | N/A
+11 4+ | 12* 0.08
3.5
57.7 | 47.9+7 | 31.8+ 38. | 74.9(54- | 33.4 N/A N/A | N/A N/A N/A N/A | N/A
+15 8.4 3+ | 104.5) (21.2-51)
9.6
54.1 | 485+ | 34.0+ N/A | N/A N/A N/A N/A | N/A N/A N/A N/A | N/A
+ 8.5 7.6
12.5
217 | 657+ | 5671 | 50. | N/A N/A N/A 0.25+ | N/A 28.7+ N/A N/A | 159.8
+7.5 | 10 1 948 0.1 12 +41.5
N/A | N/A N/A N/A | N/A N/A N/A N/A | N/A N/A N/A N/A | N/A
55.7 | 49.5+9 | 31.3% 52+ | N/A N/A N/A N/A | N/A N/A N/A N/A | N/A
+16 8.9 9.1
N/A | N/A N/A N/A | N/A N/A N/A N/A | N/A N/A N/A N/A | N/A
238 | 69+9 | 6049 N/A | N/A N/A N/A N/A | N/A N/A N/A N/A | 172%
66
3248 | 63.1+8 | 53.4+ N/A | N/A N/A N/A N/A | N/A N/A N/A N/A | 166.5
12 +65
454 | N/A N/A N/A | N/A N/A N/A N/A | N/A N/A N/A N/A | N/A
263 | N/A N/A N/A | N/A N/A N/A N/A | N/A N/A N/A N/A | N/A
483 | N/A N/A N/A | N/A N/A N/A N/A | N/A N/A N/A N/A | N/A
+
11.6
25+8 | 6249 | 54+10 | 46+ | N/A N/A N/A N/A | N/A N/A N/A N/A | N/A
8
56.8 | 49.8+ | 33.1* N/A | N/A N/A N/A N/A | N/A N/A N/A N/A | N/A
+ 9.1 11.4
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15.4

267 | N/A N/A N/A | N/A N/A N/A 0.12+ | N/A N/A N/A N/A | N/A

+ 0.11

11.6

N/A | N/A N/A N/A | N/A N/A N/A N/A | N/A N/A N/A N/A | N/A

26.7 | N/A N/A N/A | 1185+ | 85+28* N/A N/A | N/A N/A N/A N/A | N/A

+3.9 27*

54.8 | N/A N/A 39. | 88.7¢ 42.6£31.8 | N/A N/A | N/A N/A N/A N/A | 208.7

+ 1+ | 382 +69.5

13.7 7.5

30+ | 36¢ 30+13* | N/A | 101+ 73+34* N/A N/A | N/A N/A N/A N/A | N/A

10 17* 38*

2549 | N/A N/A N/A | N/A 94+40 N/A N/A | N/A N/A N/A N/A | N/A

N/A | N/A N/A 40. | N/A N/A 2.01 N/A | N/A N/A N/A N/A | N/A
545

Abbreviation list. BMI: body mass index; MI: myocardial infarction; CKD: chronic kidney disease; COPD: chronic obstructive
pulmonary disease; ICD: implantable cardioverter-defibrillator; AF: atrial fibrillation; CRT: cardiac resynchronization therapy;
LVEF: left ventricle ejection fraction; LVEDD: left ventricle end-diastolic diameter; LVESD: left ventricle end-systolic diameter; LA:
left atrium; EDV: end-diastolic volume; ESV: end-systolic volume; EROA: effective regurgitant orifice area; VCW: vena contracta
width. *refers to measures indexed for body surface area.
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eTable 2. Data Extraction and Relative Adjustment for the Primary Outcome (All-Cause Mortality)

Authors, Ref* All-cause mortality All-cause mortality All-cause mortality

(SMR yes/no) (Qualitative SMR (Quantitative SMR assessment)
assessment)
Abate E. ' - - - - 6.59 [4.09- Adjusted
10.61] (Multivariate)
Agricola E. 2 - - - - 50% vs 36% Unadjusted
Agricola E.? 48.4% vs Unadjusted - - 2.1[1.2-3.6] Adjusted
28.5% (Multivariate)
Aronson D.* 16.2% vs Unadjusted 2.0 [1.2- Adjusted - -
6.5% 3.4] (Multivariate)
Barra .’ 1.42 Adjusted 38.5%, Unadjusted - -
[1.028- (Multivariate) 37.5%,
1.957] 21.7% vs
12.0%
Boriani G. ° - - 0.9 [0.5- Unadjusted - -
1.5]
Bruch C.”’ - - - - 2.42 [1.43- Adjusted
4.13] (Multivariate)
BursiF.? - - 1.55 Adjusted - -
[1.08- (Multivariate)
2.22]
Calafiore AM.  1.03 [0.81- Adjusted - - - -
10 1.31] (Multivariate)
Cioffi F. ! - - 4.47 Adjusted - -
[1.54- (Multivariate)
13.01]
Di Mauro M. - - 2.2[1.11- Adjusted - -
49 4.34] (Multivariate)
Ellis S. 2 - - 31.4%, Unadjusted - -
25.4%,
15.4% vs
7.7%
Engstrom AE. 1.71[1.02- Adjusted 57.9%, Unadjusted - -
B 2.87] (Multivariate) 30.0%,
22.6%
vs7.7%
FarisR. ™ 1.8 [1.1- Adjusted - - - -
3.2] (Multivariate)
Fattouch K. *° - - - - 2.7 [1.5-4.8] Adjusted
(Multivariate)
Feinberg MS. - - 2.31 Adjusted - -
16 [1.03- (Multivariate)
5.20] Adjusted
2.85 (Multivariate)
[0.95-
8.51]
Garcia-Cosio - - 1.54 Adjusted - -
mp." [1.14- (Multivariate)
2.08]
Grigioni F. 1 1.88 [1.23- Adjusted - - 2.23[1.31- Adjusted
2.86] (Multivariate) 3.79] (EROA) (Multivariate)

© 2017 American Medical Association.
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Hickey M. 2

Hillis GS.

Kaneko H. *
Koelling T. 2

Lehmann KG.
28

Lopez-Perez
M. 29
MacHaalany J.
30

Mallidi HR. *®

Mentias A. *

32
Naser N.

Neskovic AN.
33

Okura H. *°
Pastorius CA.

35

Patel J. %
Pellizzon GG.
37

Persson A. *°

3.7 [1.1-
12.1]

2.5% vs
0%

0.958
[0.73-1.27]

14% vs 6%

1.57 [1.20-
2.05]

4.8% vs
1.4%

Adjusted
(Multivariate)

Adjusted
(Multivariate)

Unadjusted

Adjusted
(Multivariate)

Unadjusted

Adjusted
(Multivariate)

Unadjusted

0.98
[0.66-
1.44]

1.06
[0.64-
1.76]

1.62
[0.80-
3.28]
2.179

[1.266-

3.751]
1.845

[1.429-

2.382]

3.1[1.34-
7.2]
5.2%,
1.6% vs
0%

1.28
[1.07-
1.52]
2.35
[1.80-
3.08]

2.54-1.62-
3.97)

27.6% vs
10.1%

1.53
[1.06-
2.19]

Adjusted
(Multivariate)
Adjusted
(Multivariate)
Adjusted
(Multivariate)

Adjusted
(Multivariate)

Adjusted
(Multivariate)

Adjusted
(Multivariate)
Unadjusted

Adjusted
(Multivariate)
Adjusted
(Multivariate)
Adjusted
(Multivariate)

Unadjusted

Adjusted
(Multivariate)

2.05 [1.30-
3.23](RegV)

54.2% vs 27.2%

(EROA)

57.1% vs29.1%

(RegV)

Adjusted
(Multivariate)

Unadjusted
Unadjusted

Unadjusted

© 2017 American Medical Association. All rights reserved.



Rihal C. % - - 1.30 Adjusted - -

[0.67- (Multivariate)
2.53]
Rossi A. ! - - - - 1.8 [1.3-2.6] Adjusted
(EROA) (Multivariate)
2.0 [1.3-2.6] Adjusted
(RegV) (Multivariate)
TchengJE.**  1.48[1.21- Adjusted - - - -
1.83] (Multivariate)
Trichon B. ** 1.234 Adjusted - - - -
[1.134- (Multivariate)
1.343]
Uddin AM. * - - 1.10 [0.7- Adjusted - -
1.73] (Multivariate)
1.27 Adjusted
[0.72- (Multivariate)
2.17]
Upadhyay GA. 1.329 Adjusted - - - -
4 [1.011- (Multivariate)
1.748]
Yalonetsky S. - - 3.57 Adjusted - -
>3 [1.62- (Multivariate)
7.84]

Abbreviation list. SMR, functional mitral regurgitation .
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eTable 3. Values of LVEF and LVESV According to SMR Grade in the Included Studies

LVEF, % LVESVi, ml or LVESV, ml
Author, Ref * None/trace Mild Moderate/severe Pvalue | None/trace Mild SMR Moderate/severe P value
SMR SMR SMR SMR SMR
Abate E.! - 47+9 43+10 <0.001 | - 32.9+14.6 | 28.1+10.4 <0.001
Agricola E. 2 - - - - - - - -
Agricola E. * - - - - - - - -
AronsonD.* | 47+12 43+12 39+11 <0.001 | - - - -
Barra$.’ - - - - - - - -
Boriani G. ° - 26+7 26+7 0.602 - 153+84 150479 0.802
Bruch C.’ - 3110 29+9*% 0.102 - 79+35 91+45* 0.026
Bursi F.° 49+13 45+14 40415 <0.001 | - - - -
BursiF.° 32.2+7.8 29.7+47.9 | 27.1¢7.2 0.001 - - - -
Calafiore 59.4+11.7 59.2+12.7 0.600 - - - -
AM 10
Cioffi F. ! 3047 2746 0.04 - - - -
Ellis S.” 56+11 48+14 42+15 <0.001 | - - - -
Engstrom AE. - - - - - - - -
13
FarisR. * - - - - - - - -
FattouchK. ® | 43#8 43+12 0.21 - - - -
Feinberg MS. | 44+13 45+9 43+10 0.61 70429 66+28 79452 0.18
16
Garcia-Cosio - - - - - - - -
mp. "
Grayburn - - - - - - - -
PA."
Grigioni F.° | 34#11 33+14 0.14 - - - -
Grigioni F.° 36411 37414 0.92 - - - -
Hickey M. 2 - - - - - - - -
Hillis GS. 55 (48-60) 50 (38-58) | 35 (27-53) <0.001 | - - - -
Kajimoto K. 58.4+10.7 57.2+10.6 | 56.0+11.2 0.005 - - - -
(pEF)
Kajimoto K. 30.4+7.4 29.1+7.7 28.6+7.4 0.011 - - - -
(rEF)®
Karatolios K. - - - - - - - -
24
Koelling T.” | 21#5 2045 1945 0.001 - - - -
Lamas G.” 3247 31+7 0.471 120447 148465 <0.001
Lancellotti - - - - - - - -
P 27
Lehmann KG. | 50.2+10.1 44.5+7.3 44.0£11.4 <0.01 36+12 39+11 41412 ns
28
Lopez-Perez 57+10 53+11 46+14 <0.001 - - - -
M 29
MacHaalany | 48+1 45+2 4143 0.03 5343 59+4 66+7 0.16
j, 30
Mentias A. > | 4612 43+13 40+14 <0.001 | - - - -
Naser N. * - - - - - - - -
Neskovic AN. | 47+11 43411 ns 33.12 38+13 <0.05
33
Nunez-Gil . ** | 59.3+17.0 51.1+14.7 0.05 31.0 (21.2- 37.0 (21.5-51.0) 0.25
44.0)
Pastorius CA. 57.419.6 51.0£11 45+14.5 <0.001 - - - -
35
Patel J. *® 2448 2349 19+6 <0.001 | - - - -
Pellizzon 58 (49-65) 53(39-59) | 51 (45-68) 0.0004 | - - - -
GG 37
Perezdelsla | 58.5+17.6 51.1+15.5 0.001 - - - -
|. 38
Persson A. *° - - - - - - - -
Rihal C. ® - - - - - - - -
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Rossi A. 34+8 33+8 29+8 <0.0001 | - - - -
Tcheng JE. > | 47 (40-54) 39 (33-49) | 35 (29-44) <0.001 | - - - -
Trichon B. ©® 28 (22-34) 25(19-32) | 25 (20-33) 0.001 - - - -
Uddin AM. * | 50+11 47412 44414 <0.0001 | - - - -
Upadhyay - - - - - - - -
GA.*

KanekoH.* | 58.6+16.8 28.6+14.0 <0.001 | - - - -
Kwon DH. ¥ - - - - - - - -
Mallidi HR. *® | - - - - - - - -

Di Mauro M. 26.5+3.7 26.814.1 Ns 82122 87134 ns

49

Okura H. *° 56.3+12.8 43.0+14.6 <0.0001 39.0+25.6 71.5+37.9 <0.0001
Stolfo D. ** 34+10 2548 28+9 <0.001 | 60+27 91+38 86136 <0.001
VerheartD.** | - - - - - - - -
Yalonetsky S. | - - - - - - - -

53

Abbreviation list. LVEF, left ventricle ejection fraction; LVESV, left ventricle end-systolic volume; SMR, secondary mitral regurgitation.
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eTable 4. SMR Detection and Quantitation Methods Used in the Included Studies and Relative Study Population

Author, Ref # MR quantitation method MR grading Study population
Abate E." Echocardiography VCW and PISA First STEMI
Agricola E. 2 Echocardiography VCW and PISA Ischemic and non-ischemic LV
dysfunction
Agricola E. 3 Echocardiography VCW and PISA Non-ischemic LV dysfunction
(EF<50%)
Aronson D. * Echocardiography Maximum regurgitant jet Acute Ml
area
BarraS.’ Echocardiography Maximum regurgitant jet First STEMI
area
Boriani G. ° Echocardiography Maximum regurgitant jet CHF
area
Bruch C.’ Echocardiography EROA CHF
Bursi F.2 Echocardiography maximum regurgitant jet area  >30 days after acute Ml
Bursi F.° Echocardiography maximum regurgitant jet area CHF

Calafiore AM."
Cioffi F. *

Ellis 5.

Engstrom AE. B
FarisR. ™

Fattouch K. *°
Feinberg MS. 16

Garcia-Cosio MD.

17

Grayburn PA."®

Grigioni F. 1
Grigioni F.2
Hickey M. 2
Hillis GS.

Kajimoto K. (pEF)
23

Kajimoto K.
(rEF)®
Karatolios K. **
Koelling T. »

Lamas G.”°
Lancellotti P.”
Lehmann KG.
Lopez-Perez Mm.?

Echocardiography
Echocardiography

Left ventriculography and
echocardiography

Echocardiography
Echocardiography

Echocardiography
Echocardiography

Echocardiography
Echocardiography
Echocardiography
Echocardiography
Left ventriculography
Echocardiography
Echocardiography

Echocardiography

Echocardiography
Echocardiography

Left ventriculography
Echocardiography
Left ventriculography
Echocardiography

Maximum regurgitant jet
area ,VCW and PISA
Maximum regurgitant jet
area

MR present/absent
Maximum regurgitant jet
area

Maximum regurgitant jet
area and VCW

Maximum regurgitant jet
area

EROA

Maximum regurgitant jet
area

Maximum regurgitant jet
area

VCW and EROA

Reg Volume and EROA
Reg Volume and EROA
MR present/absent
Maximum regurgitant jet
area ,VCW and PISA
Maximum regurgitant jet
area

Maximum regurgitant jet
area

Visual

Maximum regurgitant jet
area

MR present/absent
EROA

MR present/absent
Maximum regurgitant jet

Patients undergoing CABG
CHF with EF<40%

Stable patients undergoing PCI

First STEMI
Idiopathic DCM

Patients undergoing CABG
First Ml within 48 h of MI

Symptomatic CHF with EF<40%

Advanced CHF due to systolic
dysfunction

History of Q-wave MI > 16 days
History of Q-wave MI > 16 days
NSTEMI

Acute Ml

Acute decompensated HF- pEF
Acute decompensated HF- rEF

non-ischemic DCM
Advanced CHF with EF<35%

History of Q-wave Ml < 16 days
Chronic ischemic LV dysfunction
First MI within 7 h of onset

First STEMI
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MacHaalany J. 30

Mentias A.

Naser N. *
Neskovic AN. *

Nunez-Gil I. **
Pastorius CA. *®
Patel J. *

Pellizzon GG.”’

38
Perez de Isla L.

Persson A. *°
Rihal C. %
Rossi A. **
Tcheng JE. 2

Trichon B. ®

Uddin AM. *

Upadhyay GA. *

Kaneko H. *

Kwon DH. ¥
Mallidi HR. *®
Di Mauro M. ¥

Okura H. *°
Stolfo D. **

Verheart D. *
Yalonetsky S. >3

Echocardiography
Echocardiography

Echocardiography
Echocardiography

Echocardiography

Left ventriculography and

echocardiography
Echocardiography
Left ventriculography

Echocardiography
Echocardiography

Echocardiography
Echocardiography
Left ventriculography
Left ventriculography
Echocardiography
Echocardiography
Echocardiography
Echocardiography
Left ventriculography
Echocardiography
Echocardiography
Echocardiography

Echocardiography
Echocardiography

area
Maximum regurgitant jet
area and VCW

Maximum regurgitant jet
area

Reg Volume and EROA
Maximum regurgitant jet
area

EROA

MR present/absent
Maximum regurgitant jet
area

PISA and continuity equation

MR present/absent

EROA

Color and continuous wave
Doppler

Maximum regurgitant jet
area

Reg Volume,EROA, VCW
MR present/absent

MR present/absent

Maximum regurgitant jet
area

Maximum regurgitant jet
area ,VCW and PISA
Maximum regurgitant jet
area

EROA

MR present/absent
Maximum regurgitant jet
area

Maximum regurgitant jet
area

EROA and VCW

VCW

Maximum regurgitant jet
area, PISA and EROA

First STEMI
First STEMI

History of Q-wave Ml > 16 days
First STEMI

NSTEMI
Patients undergoing PCl for
acute Ml

Advanced CHF with EF<35% and
NYHA 3-4

Patients undergoing PCl for
acute Ml

NSTEMI

Acute coronary syndromes

Idiopathic DCM

Ischemic and idiopathic DCM
Acute Ml

Advanced CHF with EF<40% and
NYHA 3-4

First STEMI

LV dysfunction undergoing CRT
CHF

Ischemic DCM

Patients undergoing CABG
Ischemic DCM

Ischemic DCM

Idiopathic DCM

DCM
STEMI

Abbreviation list. EROA, effective regurgitant orifice area; MR, mitral regurgitation; VCW, Vena Contracta
Width; PISA, proximal isovelocity surface area; STEMI, ST elevation myocardial infraction; CHF, chronic heart
failure; EF, ejection fraction; MI, myocardial infarction; NYHA, New York Herat Association; CRT, cardiac
resynchronization therapy; DCM, dilative cardiomyopathy; PCl, percutaneous coronary intervention; NSTEMI,
non-ST elevation myocardial infarction; CABG, coronary artery by-pass graft.
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eTable 5. Newcastle-Ottawa Quality Assessment Scale

Author, Ref # Selection Comparability Outcome

Points Risk of bias Points Risk of bias Points Risk of bias

(max 4) (max (max

2) 3)

Abate E.! 3 Medium 2 Low 3 Low
Agricola E. 2 3 Medium 2 Low 2 Medium
AgricolaE.? 2 Medium 2 Low 1 High
Aronson D. * 4 Low 2 Low 2 Medium
BarraS.’ 3 Medium 2 Low 2 Medium
Boriani G. ° 4 Low 1 Medium 2 Medium
BruchC.” 3 Medium 2 Low 2 Medium
Bursi F.2 4 Low 2 Low 3 Low
BursiF.° 3 Medium 2 Low 3 Low
Calafiore AM.™ 4 Low 2 Low 3 Low
Cioffi F. 4 Low 2 Low 2 Medium
Ellis 5. 3 Medium 2 Low 1 High
Engstrom AE. B 4 Low 2 Low 1 High
Faris R. * 4 Low 2 Low 2 Medium
Fattouch K. ©° 4 Low 2 Low 3 Low
Feinberg MS. *° 4 Low 2 Low 3 Low
Garcia-Cosio MD. 4 Low 2 Low 1 High
17
Grayburn PA."® 4 Low 2 Low 3 Low
Grigioni F. ™ 4 Low 2 Low 3 Low
Grigioni F.2 4 Low 2 Low 2 Medium
Hickey M. 2 4 Low 2 Low 3 Low
Hillis GS. % 4 Low 2 Low 1 High
Kajimoto K. (pEF) > 4 Low 2 Low 3 Low
Kajimoto K. (rEF)* 4 Low 2 Low 3 Low
Karatolios K. ** 3 Medium 2 Low 2 Medium
Koelling T. » 4 Low 2 Low 3 Low
Lamas G.”° 4 Low 2 Low 3 Low
Lancellotti P.”’ 4 Low 2 Low 2 Medium
Lehmann KG. 4 Low 2 Low 3 Low
Lopez-Perez M. 4 Low 2 Low 2 Medium
MacHaalany J. 30 4 Low 2 Low 2 Medium
Mentias A. ** 4 Low 2 Low 2 Medium
Naser N. * 2 Medium 1 Medium 3 Low
Neskovic AN. * 2 Medium 2 Low 3 Low
Nunez-Gil I. * 3 Medium 2 Low 3 Low
Pastorius CA. *° 4 Low 2 Low 3 Low
Patel J. *° 4 Low 2 Low 3 Low
Pellizzon GG.”’ 4 Low 2 Low 2 Medium
Perez de Isla L. 4 Low 2 Low 2 Medium
Persson A. *° 4 Low 2 Low 2 Medium
Rihal C. * 4 Low 2 Low 3 Low
Rossi A. *! 3 Medium 2 Low 2 Medium
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Tcheng JE. * 4 Low 2 Low 3 Low

Trichon B. ® 3 Medium 2 Low 2 Medium
uddin AM. * 4 Low 2 Low 2 Medium
Upadhyay GA. * 3 Medium 1 Medium 2 Medium
Kaneko H. * 4 Low 2 Low 2 Medium
Kwon DH. ¥ 4 Low 2 Low 2 Medium
Mallidi HR. ** 4 Low 2 Low 2 Medium
Di Mauro M. ¥ 4 Low 2 Low 3 Low

Okura H. *° 3 Medium 2 Low 2 Medium
Stolfo D. > 4 Low 2 Low 1 High

Verheart D. >’ 4 Low 2 Low 2 Medium
Yalonetsky S. > 3 Medium 2 Low 2 Medium

Two independent reviewers undertook quality assessment and allocated stars/points for
adherence to following criteria:

¢ Selection (adequate selection and definition of groups)

e Comparability (comparability of two groups for a selected variable and comparability for other
variables)

¢ Outcome (modality of assessment, enough length of follow-up and adequacy of follow-up)

Studies with 4 stars for selection, 2 for comparability, and 3 for outcome were defined at low
risk of bias. Studies with 2 or 3 stars for selection, 1 for comparability, and 2 for outcome were
defined at medium risk. Any study with a score of 1 for selection or outcome ascertainment, or 0
for any of the three domains, was deemed at high risk of bias.

© 2017 American Medical Association. All rights reserved.




eTable 6. Leave-One-Out Sensitivity Analysis for the Primary End Point (Results After
Removing 1 Study at a Time)

Authors, Ref* All-cause mortality All-cause mortality All-cause mortality
(SMR yes/no) (Qualitative SMR (Quantitative SMR
assessment) assessment)
RR [95% ClI] p value RR [95% CI] p value RR [95% CI] p value
Abate E.* - - - - 2.01[1.73- <0.00001
2.32]
Agricola E. 2 - - - - 2.00 [1.72- <0.00001
2.32]
AgricolaE.? 1.76 [1.44-  <0.00001 - - 1.97 [1.70- <0.00001
2.16] 2.28]
Aronson D.* 1.72[1.41-  <0.00001 2.00 [1.69- <0.00001 - -
2.10] 2.37]
Barra .’ 1.83[1.48-  <0.00001 1.87 [1.59- <0.00001 - -
2.26] 2.20]
Boriani G. ° - - 2.01[1.71- <0.00001 - -
2.36]
Bruch C.”’ - - - - 1.94 [1.68- <0.00001
2.25]
Bursi F. ® - - 2.04 [1.73- <0.00001 - -
2.41]
Calafiore AM. *° 1.88[1.52-  <0.00001 - - - -
2.33]
Cioffi F. ! - - 1.94 [1.65- <0.00001 - -
2.28]
Di Mauro M. ¥ - - 1.96 [1.66- <0.00001 - -
2.31]
Ellis S. *2 - - 1.83 [1.56- <0.00001 - -
2.14]
Engstrom AE. 1.80 [1.46-  <0.00001 1.90 [1.62- <0.00001 - -
2.21] 2.23]
FarisR. ™ 1.79 [1.46-  <0.00001 - - - -
2.20]
Fattouch K. *° - - - - 1.93 [1.67- <0.00001
2.24]
Feinberg MS. *° - - 1.95 [1.65- <0.00001 - -
2.30]
Garcia-Cosio - - 1.99 [1.68- <0.00001 - -
mp." 2.35]
Grigioni F. ™ 1.78 [1.45-  <0.00001 - - 1.96 [1.66- <0.00001
2.20] 2.31]
Hickey M. 2 1.88[1.49-  <0.00001 - - - -
2.38]
Hillis GS. - - 2.07 [1.75- <0.00001 - -
2.45]
Kaneko H. *° - - 1.96 [1.66- <0.00001 - -
2.31]
Koelling T. - - 1.98 [1.67- <0.00001 - -
2.35]
Lehmann KG. % 1.76 [1.44-  <0.00001 - - - -
2.15]
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Lopez-Perez M. *° - - 1.94 [1.65- <0.00001 - -

2.29]
MacHaalany J. > 1.78 [1.46-  <0.00001 1.95 [1.66- <0.00001 - -
2.17] 2.29]
Mallidi HR. *® 1.89[1.53-  <0.00001 - - - -
2.32]
Mentias A. ** - - 1.98 [1.66- <0.00001 - -
2.37]
Naser N. - - - - 1.90 [1.64- <0.00001
2.20]
Neskovic AN. * 1.78 [1.45-  <0.00001 - - - -
2.17]
Okura H.>° - - 1.93 [1.64- <0.00001 - -
2.27]
Pastorius CA. * 1.82 [1.47-  <0.00001 - - - -
2.25]
Patel J. > - - - - 2.06 [1.78- <0.00001
2.38]
Pellizzon GG. ¥’ 1.61[1.36-  <0.00001 - - - -
1.91]
Persson A. *° - - 1.99 [1.68- <0.00001 - -
2.35]
Rihal C. *° - - 1.99 [1.69- <0.00001 - -
2.34]
Rossi A. ! ] - - - 2.03 [1.70- <0.00001
2.42]
Tcheng JE. * 1.65[1.37-  <0.00001 - - - -
1.97]
Trichon B. * 1.90 [1.49-  <0.00001 - - - -
2.43]
Uddin AM. * - - 2.03 [1.72- <0.00001 - -
2.40]
Upadhyay GA. * 1.84[1.49-  <0.00001 - - - -
2.29]
Yalonetsky S. > - - 1.94 [1.65- <0.00001 - -
2.28]

Abbreviation list. SMR, functional mitral regurgitation; RR, risk ratio.
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eTable 7. Additional Sensitivity Analysis for the Primary Outcome

All-cause mortality

SMR present vs absent detected SMR detected at echocardiography SMR detected at
either at echocardiography or and qualitatively graded. echocardiography and
ventriculography quantitatively graded
Studi n RR P Studi n RR P Studie n RR P
es [95 es [95 s [95%
% % al
cl cl
Removal 1.6 2.61 2.17
of studies [1.1 [1.8 [1.7
at low 5 3637 7- <0.001 8 8789 9 <o.§)oo 5 226 6- <o.§)oo
risk of 1.59 3.60 2.68
bias ] ] |
;e::d"izls 2.12 1.65 1.86
with 2307 [1.5 1358 [1.4 <0.000 299 (1.4 <0.000
moderate 12 1 2 <0.001 5 3 1- 01 4 0 3 01
N 2.96 1.93 2.42
-high risk ] ] ]
of bias
Removal 2.17
of studies [1.6
with PISA - - - - - - - - 3 358 2- <O£OO
assessme 2.89
nt of SMR ]
Removal 1.47 1.62 2.02
of studies (1.2 (1.4 (1.7
reporting 2299 ' <0.000 1369 ’ <0.000 425 ’ <0.000
unadjuste 12 9 4 01 16 3 0 01 6 6 2 01
(: 1.73 1.88 238
estimates ] ] ]

Abbreviation list. SMR, functional mitral regurgitation; RR, risk ratio.
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eTable 8. Meta-regression Analysis for All-Cause Mortality

All-cause mortality (SMR All-cause mortality All-cause mortality
yes/no) (Qualitative SMR (Quantitative SMR
assessment) assessment)

Variable Slope p n Slope p n Slope p n
Age -0.03 0.250 14 -0.01 0.732 21 -0.03 0.129 9
Atrial Fibrillation 0.00 0.705 4 0.01 0.287 12 0.00 0.990 6
EDV (ml) 0.03 0.603 3 -0.01 0.227 9 - - -
ESV (ml) 0.03 0.790 3 -0.01 0.221 8 - - -
Ischemic etiology -0.00 0.623 15 0.00 0.244 21 -0.00 0.743 7
Left Atrium -0.02 0.106 4 -0.03 0.178 13 -0.00 0.865 4
dimension (mm)

LVEDD (mm) -0.00 0.777 7 -0.03 0.139 20 -0.01 0.366 4
LVESD (mm) 0.00 0.915 7 -0.02 0.277 19 -0.01 0.128 4
LVEF (%) 0.00 0.904 7 0.01 0.170 21 0.05 0.028 7
Male gender (%) 0.01 0.440 13 0.00 0.522 21 -0.03 0.057 7
Mitral Deceleration - - - -0.00 0.994 10 0.01 0.267 4
Time (msec)

NYHA I/11 0.01 0.667 4 -0.01 0.424 9 -0.02 0.231 2
NYHA llI/IvV -0.01 0.667 4 -0.01 0.036 10 0.03 0.005 4
Number of patients -0.00 0.084 15 -0.00 0.786 21 -0.00 0.174 6
Previous Ml -0.02 0.046 7 -0.00 0.925 21 - - -
Length of Follow-up -0.01 0.047 15 -0.01 0.030 26 -0.00 0.607 7

Abbreviation list. EDV, end-diastolic volume; ESV, end-systolic volume; LVEDD, left ventricle end-diastolic diameter; LVESD, left ventricle end-
systolic diameter; NYHA, New York Class Association; MI, myocardial infarction.
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Supplementary Figure 1.

Risk Ratio Risk Ratio
Study or Subgroup log[Risk Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
7.16.1 SMR present vs absent
Grigioni F. 2005 1.2947 0344 41% 3.65(1.86, 7.16)
Nunez-Gil |, 2013 054 02096 7.2% 1.72[1.14, 2.59] ——
Perez de Isla L. 2007 05878 0.2513 6.0% 1.80[1.10, 2.95) —
Subtotal (95% CI) 17.4% 2.09[1.39, 3.14] B

Heterogeneity. Tau®= 0.06, Chi*= 3.77, df=2 (P = 0.15), F= 47%

Testfor overall effect Z= 3.56 (P = 0.0004)

7.16.2 Mild SMR vs no SMR

Agricola E. 2010 0.6814 0.3736
Aronson D. 2006 09933 0.236
Barra 8. 2012 09398 0.2131
Bursi F. 2005 0.3001 0.2126
MacHaalanyJ. 2014 15718 16413
Subtotal (95% CI)

3.7%
65.4%
7.1%
71%

1.98(0.95, 4.11]
2.70[1.70,4.29]
2.56 [1.69,3.89]
1.35(0.89, 2.05]

0.3% 4.82(0.19,120.14)

24.6%

2.09[1.50, 2.90]

Heterogeneity: Tau®*= 0.05, Chi*= 6.58, df= 4 (P = 0.16), F=39%

Testfor overall effect: Z= 4.40 (P < 0.0001)

7.16.3 Moderate-severe SMR vs no SMR

Agricola E. 2009 11632 0.266
Agricola E. 2010 0.7419 03785
Aronson D. 2006 1.335 0.3026
Barra 8. 2012 0.6747 02779
Bursi F. 2005 1.2355 0.3478
Cioffi G. 2005 0.3075 0.2772
Fattouch K. 2010 2.2994 0.561
Kaneko H. 2014 0.5983 0.2415
Lopez-Perez M. 2014 1.1939 0.5334
MacHaalany J. 2014 274 16526
Okura H. 2008 1.0704 0.354
Persson A 2010 0.7324 02437
Rossi A 2011 0.5306 01777
Subtotal (95% CI)

5.7%
3.6%
4.9%
5.4%
41%
5.4%
1.9%
6.3%
21%

3.20 [1.90, 5.39]
210 [1.00, 4.41]
3.80(2.10, 6.88]
1.96[1.14, 3.39]
3.44 [1.74, .80]
1.36(0.79, 2.34]
9.97 [3.32, 29.93)
1.82(1.13,2.92)
3.30[1.16, 8.39]

0.3% 15.49[0.61, 395.08)

4.0%
6.2%

8.2%
58.0%

2.92[1.46,5.84]
2.08 [1.29, 3.35)
1.70[1.20, 2.41]
2.43[1.92, 3.09]

Heterogeneity: Tau®= 0.08, Chi*= 22.64, df=12 (P=0.03), F= 47%

Test for overall effect: Z=7.32 (P < 0.00001)

Total (95% CI)

100.0%

2.26 [1.92, 2.67]

Heterogeneity: Tau®= 0.06; Chi*= 33.69, df= 20 (P=0.03),; F= 41%

Testfor overall effect: Z= 9.64 (P < 0.00001)

Testfor subgroup differences: Chi*= 0.73,df= 2 (P=0.70), F=0%

¥

0.01

0.1

10

no SMR any SMR
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Supplementary Figure 2.

Risk Ratio Risk Ratio
Study or Subgroup log[Risk Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
7.7.1 EROA (cut-off 0.2 cm2)
Agricola E. 2009 0.9933 04137 7.3% 2.70[1.20, 6.07)
Agricola E. 2010 0.9163 03336 B86% 2.50[1.30, 4.81] S —
Lancellotti P. 2005 1.5041 04675 66% 4.50[1.80,11.25) ——
Subtotal (95% Cl) 22.4% 2.94 [1.88, 4.59] <
Heterogeneity: Tau®*= 0.00; Chi*=1.11,df=2 (P=057); F=0%
Test for overall effect. Z= 4.75 (P < 0.00001)
7.7.2 Others
Abate E. 2016 0.9042 03516 8.3% 2.47[1.24,492) S —
Calafiore AM. 2008 -0.0101 01625 11.3% 0.99[0.72, 1.36) N
Di Mauro M. 2006 0.9555 04036 75% 260[1.18,5.73) r——
Fattouch K. 2010 1.4573 0.2965 9.2% 4.29[2.40, 7.68) —
Garcia-Cosio MD. 2017 0.6419 01706 11.2% 1.90 [1.36, 2.65) -
Kaneko H. 2014 0.8633 0.3661 8.0% 2.37 [1.16, 4.86) ——
Lamas G. 1997 0.6931 0.2277 10.3% 2.00[1.28,3.12) -
Lehmann KG. 1992 20149 06744 43% 7.50[2.00,28.13) ==
Okura H. 2008 1.8144 03999 75% 6.14 [2.80,13.44) ——
Subtotal (95% Cl) 77.6% 2.54[1.69, 3.81] <
Heterogeneity: Tau*= 0.28; Chi*= 37.96, df= 8 (P < 0.00001); F=79%
Test for overall effect: Z= 4.48 (P < 0.00001)
Total (95% CI) 100.0% 2.62[1.87, 3.69] Eis
Heterogeneity: Tau®= 0.24; Chi*= 42.11, df= 11 (P < 0.0001); F= 74% =o Y n= p ] 1=0 100’

Test for overall effect: Z= 5.56 (P < 0.00001)
Test for subgroup differences: Chi*=0.23, df=1 (P=0.63), F=0%

no SMR any SMR
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Supplementary Figure 3.

Risk Ratio

SE Weight IV, Random, 95% CI

Risk Ratio
IV, Random, 95% CI

Study or Subgroup log[Risk Ratio]

7.4.1 Mild SMR vs no SMR

Bursi F. 2010 0.2776 0.2429 6.7%
Kajimoto K. 2016 (pEF) 0.3365 0.1048 95%
Kajimoto K. 2016 (rEF) 0.0862 0.1329 8.9%
Karatolios K. 2015 0678 03615 4.6%
Lopez-Perez M. 2014 01044 0.34 4 9%
Subtotal (95% CI) 34.6%

1.32[0.82,2.12]
1.40[1.14,1.72)
1.09[0.84,1.41]
1.97 [0.97, 4.00]

1.11[0.57, 2.16]
1.29[1.12, 1.49]

Heterogeneity: Tau®= 0.00; Chi*= 3.79, df= 4 (P = 0.43); F= 0%

Test for overall effect: Z= 3.44 (P = 0.0006)

7.4.2 Moderate-severe SMRvs no SMR

BursiF. 2010 094 0243 66%
Kajimoto K. 2016 (pEF) 0.3365 0.0916 9.7%
Kajimoto K. 2016 (rEF) 0.3436 0.1408 8.8%
Kwon DH. 2016 0.5988 0.2342 6.8%
Lopez-Perez M. 2014 11442 03537 4.7%
Okura H. 2008 0.8502 0.3323 50%
Stolfo D. 2015 0.3853 0.1966 7.6%
Verhaert D. 2012 -0.5276 0.3451 4.8%
Subtotal (95% CI) 54.2%

2.56[1.59, 4.12)
1.40[1.17, 1.68]
1.41[1.07,1.86)
1.82[1.15, 2.88]
3.14[1.57,6.28)
2.34[1.22, 4.49)
1.47 [1.00, 2.16)

0.59 [0.30, 1.186]
1.63[1.28, 2.07]

Heterogeneity: Tau*= 0.07, Chi*=19.72, df= 7 (P = 0.006); F= 65%

Test for overall effect: Z= 3.93 (P < 0.0001)

7.4.3VCW (cut-off 0.4 cm)

Grayburn PA. 2005 2.3674 07763 1.5%

RossiA. 2011 09163 0083 9.7%
Subtotal (95% CI) 11.3%

10.67 [2.33, 48.86)

250210, 2.98]
4.21[1.08, 16.46]

Heterogeneity: Tau*= 0.75; Chi*= 3.45, df=1 (P=0.06), F=71%

Test for overall effect Z= 2.06 (P = 0.04)

Total (95% CI) 100.0%

1.63[1.33, 1.99]

Heterogeneity: Tau*=0.10; Chi*=63.57, df=14 (P < 0.00001); F=78%

Test for overall effect: Z= 4.69 (P < 0.00001)

Testfor subgroup differences: Chi*= 512, df= 2 (P=0.08), F=60.9%
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Supplementary Figure 4.

A.

Risk Ratio Risk Ratio
Study or Subgroup log[Risk Ratio] SE_Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
7.1.4 Mild SMR vs no SMR
Aronson D. 2006 01823 02069 32% 1.20(0.80,1.80) N
Barra 8.2012 07115 02136 3.0% 2.04(1.34,3.10)
Bursi F. 2005 0.01 01451 6.6% 1.01(0.76,1.34) =1
Ellis S. 2002 0.7885 01657 5.0% 2.20[1.59,3.04)
Engstrom AE. 2010 12528 07962 02%  350[0.74,16.67) 1
Feinberg MS. 2000 08372 04121 08% 231[1.03,5.18]
Hillis GS. 2005 -0.0202 0.2017 34% 0.98 [0.66, 1.46] =1
MacHaalany J. 2014 15718 16413 01% 4.82(0.19,120.14) ’
Mentias A 2017 0.2469 00914 165% 1.28(1.07,1.53)
Uddin AM. 2012 00953 02306 26% 1.10(0.70,1.73] m
Subtotal (95% CI) 41.5% 1.34 [1.19, 1.50]

Heterogeneity: Chi*= 24.07, df= 9 (P = 0.004), F= 63%

Test for overall effect Z= 5.04 (P < 0.00001)

7.1.5 Moderate-severe SMRvs no SMR

Aronson D. 2006
Barra 8. 2012
Boriani D. 2012
Bursi F. 2005

Cioffi G. 2005

Di Mauro M. 2006
Ellis §. 2002
Engstrom AE. 2010
Feinberg MS. 2000
Garcia-Cosio MD. 2017
Hillis GS. 2005
Kaneko H. 2014
Lopez-Perez M. 2014
MacHaalany J. 2014
Mentias A 2017
Persson A 2010
Rihal C. 1994

Uddin AM. 2012
Yalonetsky S. 2014
Subtotal (95% CI)

0.6931
1.4608
-0.1054
0.4383
1.4974
0.7885
1.1151
1.6376
1.0473
04318
0.0583
0.7788
1.1314
274
0.8544
0.4253
0.2624
0.239
1.2726

0.26086
0.2588
0.2999
01843
0.5437
0.3468
01621
08128
0.5605
01534
0.2574

0.277
04279
16526

0136
01872
0.3382
0.2696
0.4031

20%  2.00(1.20,3.33)
21%  4.31(259,7.16)
15%  0.90(0.50,1.62
41%  1.55[1.08,2.22]
05%  4.47[1.54,12.99]
11%  220[1.11,4.34)
53%  3.05(2.22,4.19
02%  5.14[1.05,25.30]
04%  2.85(0.95,8.55]
59%  1.54[1.14,2.08]
21%  1.06(0.64,1.76)
18%  2.18[1.27,3.75)
08%  3.10(1.34,7.17]
01% 1549 [0.61, 395.06]
75%  2.35(1.80,3.07)
39%  1.53(1.06,2.21)
12%  1.30(0.67,2.52
16%  1.27(0.72,2.24]
0.9% 357 [1.62,7.87
429%  1.98([1.77,2.21]

Heterogeneity. Chi*= 49.81, df= 18 (P < 0.0001), F= 64%
Test for overall effect: Z= 12.00 (P < 0.00001)

7.1.6 Severe SMR vs no SMR
Barra 8. 2012

Ellis 8. 2002

Engstrom AE. 2010

Hillis GS. 2005

Koelling T. 2002

Mentias A. 2017

Okura H. 2008

Subtotal (95% CI)

1.4233
1.7358
28034
0.4824
0.6088
0.8322
1.2226

0.4668
0.3007
0.8704

0.36
0.1286
0.2295
0.33186

06%  4.15[1.66,10.36]
15% 567 (315,10.23)
0.2% 16.50 (3.00, 90.96]
11%  1.62(0.80,3.28)
84%  1.84(1.43,237)
26%  2.54[1.62,3.99)
13%  3.40([1.77,6.50]
156%  2.39[1.99,2.88]

Heterogeneity: Chi*= 21.08, df=6 (P=0.002); F=72%

Test for overall effect: Z= 9.29 (P < 0.00001)

Total (95% CI)

100.0% 1.73[1.61, 1.86]

Heterogeneity: Chi*= 132.22, df= 35 (P < 0.00001); F= 74%
Test for overall effect. Z= 14.78 (P < 0.00001)
Test for subqroup differences: Chi*= 37.25, df= 2 (P < 0.00001), F= 94 6%

no SMR any SMR

B.

Risk Ratio Risk Ratio
Study or Subgroup _log[Risk Ratio] SE_Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
7.2.1 EROA (cut-off 0.2 cm2)
Agricola E. 2009 0571 02069 120% 1.77[1.18, 2.66) o
Agricola E. 2010 0.7419 02855 6.3% 210([1.20,367) ——
Bruch C. 2007 08838 02684 T.1% 242(1.43,4.10 ==
Fattouch K. 2010 09933 02999 57% 2.70(1.50,4.86) ——
Grigioni F. 2001 0802 02714 70% 223[1.31,380] —
NaserN. 2016 11817 0386 34% 3.26[1.53,6.95 —_——
PatelJ. 2003 0174 0.2564 78% 1.19[0.72,1.987] -T—
Rossi A 2011 05878 0166 186% 1.80[1.30,249] -
Subtotal (95% CI) 67.9% 1.95[1.65, 2.31] +
Heterogeneity Chi*=807, df=7 (P=0.33),F=13%
Testfor overall effect Z=7.70 (P < 0.00001)
7.2.2 Regurgitant Volume (cut.off 30 mi)
Grigioni F. 2001 07178 02324 95% 2.05[1.30,323) i
NaserN. 2016 11756 03862 34% 3.24(1.52,691] —_
Rossi A 2011 06931 02198 106% 2.00(1.30,3.08) "
Subtotal (95% CI) 23.6% 2.17[1.62,2.89) *
Heterogeneity. Chi*=1.28,df= 2 (P=0.53),F=0%
Testfor overall effect Z=5.24 (P < 0.00001)
7.2.3 Combination of VCW and EROA
Abate E. 2016 0.5008 0.2454 85% 1.65[1.02 267 e
Subtotal (95% CI) 8.5% 1.65(1.02, 2.67] <
Heterogeneity. Not applicable
Test for overall effect Z= 2.04 (P = 0.04)
Total (95% CI) 100.0% 1.97 [1.71,2.27] ¢
Heterogeneity. Chi*=10.30, df=11 (P = 0.50); P= 0% l + ¥ |
Testfor overall effect Z= 9.48 (P < 0.00001) W e e
Test for subaroup differences: Chi*= 0.95, df= 2 (P = 0.62). = 0%

C.
Risk Ratio Risk Ratio

Study or Subgroup __log[Risk Ratio] SE_Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
7.3.1 SMR present vs absent at Echocardiography
Agricola E. 2010 08538 03182 09%  2.35[1.26,4.38)
Aronson D. 2008 1.0188 01977 23% 2.77[1.88,4.08] -
Barra §. 2012 03507 01638 34%  1.42[1.03,1.96] [~
Calafiore AM. 2008 00296 01226 6B1% 1.03[0.81,1.31) b i
Engstrom AE. 2010 05365 02636 1.3%  1.71[1.02,287) —
Faris R. 2002 05878 02513 14%  1.80[1.10,2.95] =
Grigioni F. 2001 06313 02165 20%  1.88[1.23,287) —
MacHaalany J. 2014 1.8183 15567 0.0% 6.16([0.29,130.24) —
Neskovich AN. 1999 0906 06158 02%  247(0.74,8.27) = RCE
Pastorius CA. 2007 04511 01371 49%  1.57(1.20, 2.05) B
Trichon B. 2003 0.207 00433 488% 1.23[1.13,1.34] [
Upadhyay GA 2015 0.2852 01404 46%  1.33[1.01,1.75] =
Subtotal (95% CI) 76.0%  1.32[1.24,1.42]) |
Heterogeneity. Chi*= 33.07, d¢f= 11 (P = 0.0005), F=67%
Test for overall effect Z=8.05 (P < 0.00001)
7.3.3 SMR present vs absent at Ventriculography
Hickey M. 1988 02231 00746 164% 1.25[1.08, 1.45) -
Lehmann KG. 1992 1.3083 06189 02% 3.70[1.10,1245) —
Mallidi H. 2003 -0.0429 0142 45% 096(0.73,1.27) & i
Pellizzon GG. 2004 1.7297 02303 1.7% 564 [3.59,8.86] =
Teheng JE. 1992 1816 02947 11% 6.15[3.45 1095 =
Subtotal (95% CI) 24.0% 1.44[1.27,1.62] 1}
Heterogeneity. Chi*= 73.55, df = 4 (P < 0.00001), F= 95%
Test for overall effect Z= 586 (P < 0.00001)
Total (95% CI) 100.0%  1.35[1.27, 1.43] |
Heterogeneity: Chi*= 107.97, df = 16 (P < 0.00001); F= 85% ':0001 011 1=|:' 1000"

Testfor overall effect Z=9.89 (P < 0.00001)
Test for subqroup differences: Chi*= 1.36, df= 1 (P = 0.24), P= 26.6%

no SMR  any SMR
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Supplementary Figure 5.

A. B.
Risk Ratio Risk Ratio Risk Ratio Risk Ratio
Study or Subgroup log[Risk Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% Cl Study or Subgroup _log[Risk Ratio] _ SE_Weight IV, Random, 95% CI IV, Random, 95% C1
7.13.4 Mild SMR vs no SMR 7.14.1 EROA (cut-of1 0.2 cm2)
ronson D. 2006 01823 02068 52%  120(080,1.80) i Buch . 3007 06838 0284 97% 2420143410 —
BU.I'SI F. 2005 0.01 0.1451 65.4% 1.01 [D?G, 13"] T Fattouch K 2010 0.8633 0.2999 78% 2,70 [1.50, 4.86) s
Hillis GS. 2005 -0.0202 0.2017 53% 0.98 [0.66, 1.46) -1 Rossi A 2011 05878 0166 254% 1.80[1.30, 2.49) -
Mentias A 2017 02469 00914 75% 1.28(1.07,1.53] = Subtotal (95% CI) 61.0%  2.10[1.70,2.59] *
Uddin AM. 2012 00953 0.2306 4.7% 1.10(0.70,1.73] -+ Heterogeneity. Tau*= 0.00; Chi*= 1.89, df= 4 (P = 0.76), F= 0%
Subtotal (95% Cl) 31.5% 1.18[1.02, 1.35] . Testfor overall effect Z = 8.92 (P < 0.00001)
Heterogeneity. Tau®= 0.00; Chi*= 5.54, df=5 (P = 0.35), F=10% 7.14.2 Regurgitant Volume (cu-off 30 mi)
Testfor overall effect Z= 2.27 (P = 0.02) Grigioni F. 2001 07178 02324 130%  2.05(1.30,323) .
Rossi A 2011 06931 02198 145%  2.00[1.30,3.08) —
7.13.5 Moderate-severe SMR vs no SMR Subtotal (95% CI) 27.4%  202[148,2.77] L 2
Aronson D. 2006 06931 02606 4.2% 2.00[1.20,3.33) -_— Heterogeneity: Tau®= 0.00; Chi*= 0.01, df=1 (P = 0.94); F= 0%
Bursi F. 2005 04383 D.1843 56% 1.55(1.08, 2.22] = Testfor overall effect Z= 4.41 (P < 0.0001)
Cioffi G. 2005 1.4974 05437 16%  4.47[1.54,1298) —
Di Mauro M. 2006 07885 03468 30%  2.20(1.11,4.34) —_— 7.14.3 Combination of VCW and EROA
Feinberg MS. 2000 10473 05605 15% 2.85(0.95, 8.55] 1 ;f::z&:(!g; 2 & 05008 0.2454 11 11 ,56: 11'2355 ll: 322, gg} —-‘—
Garcia-Cosio MD. 2017 04318 0.1534 6.3% 1.54[1.14, 2.08) - Heterogeneily. Not applicable ! i e
Hillis GS. 2005 00583 02574 43%  1.06[0.64,1.76) -1 TeoHir el GNSE 2 208 P % 000
Kaneko H. 2014 07789 0277 3.9% 218[1.27,3.75) —
Lopez-Perez M. 2014 11314 04279 23% 310(1.34,7.17] — Total (95% CI) 100.0%  2.02[1.72,2.38] +
Mentias A 2017 08544 0136 6.6% 2.35[1.80, 3.07) = Heterogeneity. Tau®= 0.00, Chi*= 2.71, df= 7 (P = 0.91);, F= 0% 10 o1 011 1:0 100:
Persson A 2010 0.4253 01872 56% 1.53[1.08,2.21) — Testfor overall effect Z= 8.41 (P < 0.00001) ) " noSMR anySMR
Rihal C. 1994 02624 0.3382 31% 1.30 [0.67, 2.52) ——— Testfor subaroup differences: Ch*=081,.df=2(P=067). F=0%
Uddin AM. 2012 0.239 0.2896 38% 1.27(0.72, 2.24) e —
Yalonetsky S. 2014 12726 04031 25% 3.57[1.62,7.87) —_—
Subtotal (95% CI) 54.1% 1.83[1.53, 2.18] 4
Heterogeneity. Tau™= 0.04; Chi*= 21.84, df= 13 (P = 0.06), F= 40% c Risk Ratio Risk Ratio
Testfor overall effect Z=6.63 (P < 0.00001) Study or Subgroup _log[Risk Ratio] __ SE_Weight IV, Random, 95% CI IV, Random, 95% CI
7.15.1 SMR present vs absent at Echocardiography
7.13.6 Severe SMRvs no SMR Barra §.2012 03507 01638 89%  1.42(1.03,198) -
Hillis GS. 2005 04824 036 29% 1.62(0.80,3.28] T Calafiore AM. 2008 00206 01226 105%  1.03(0.81,1.31) -+
Koelling T. 2002 06098 01286 68% 1.84[1.43,2.37) b Engstrom AE. 2010 05365 02636 58%  1.71(1.02,287) |
Mentias A 2017 09322 0.2295 4.7% 2.54 [1.62,3.98) T Faris R. 2002 05878 02513 61% 1.80(1.10, 2.95) T
Subtotal (95% CI) 14.4% 1.95[1.58, 2.41] kS Grigioni F. 2001 06313 02165 7.1%  1.88(1.23,2.87) —_
Heterogeneity: Tau®= 0.00; Chi*= 1.80, df= 2 (P = 0.41); = 0% ::;‘;:”; ‘;‘3023““7 “;;;‘T g::i;; 1373: :;; :: 132 fgf} v
Testfor overall effect Z=6.24 (P < 0.00001) Upadhyay GA 2015 02852 01404 98%  1.33(1.01,1.75) e
Subtotal (95% Cl) 71.3%  1.36[1.20, 1.55] [}
Total {95% C1) 100.0%  1.62[1.40, 1.88) ) ¢ ) Heterogeneity: Tau*= 0.01; Chi*= 12.88, df= 7 (P = 0.08); 7 = 46%
Heterogeneity: Tau®= 0.07, Chi*= 56.95, df= 22 (P < 0.0001), F=61% a 01 o1 10 100: Test for overall effect Z= 4.63 (P < 0.00001)
Test for overall effect Z=6.41 (P < 0.00001) : ! no SMR any SMR
Test for subaroup differences: Chi*= 22.25, df= 2 (P < 0.0001), F= 91.0% 1"‘23 i"?gl::'““ absent :;‘;':‘";':‘;T;P':Vz o 125008145
ckey M. , ; : ; 08,1, I
Lehmann KG. 1992 13083 06189 16%  3.70(1.10,12.45)
Mallidi H. 2003 00429 0142 98%  096[0.73,1.27) -
Teheng JE. 1992 1816 02947 51%  6.15[3.45,10.95) —_—
Subtotal (95% CI) 28.7%  2.01[1.07,3.76] -l

Heterageneity Tau™= 0.33; Chi*= 35.54, df= 3 (P < 0.00001), = 92%
Test for overall effect Z= 2,18 (P = 0.03)

Total (95% CI) 100.0% 1.47[1.24,1.73) L]

Heterogeneity: Tau®= 0.05; Chi*= 48.44, df= 11 (P < 0.00001), F= 77% :001 u:1 1:0 mo:
Test for overall effect Z= 4,56 (P < 0.00001) . " ne SMR any SMR

Test for subqroup differences: Chi*=1.40,dr=1 (P =0.24), "= 28.7%
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Supplementary Figure 6.

Risk Ratio Risk Ratio
Study or Subgroup __ log[Risk Ratio] SE_Weight IV, Random, 95% CI IV, Random, 95% CI
8.6.1 Ischemic Cardiomiopathy
Abate E. 2016 05008 0.2454 34% 1.65[1.02, 2.67)
Aronson D. 2006 1.0188 01977 4.0% 2.77[1.88,4.08) —
Barra 8. 2012 0.3507 01638 4.4% 1.42[1.03,1.96) =
Bursi F. 2005 0.4383 01843 41% 1.55[1.08, 2.22] =
Calafiore AM. 2008 0.0296 01226 49% 1.03[0.81,1.31] ==
Di Mauro M. 2006 0.7885 0.3468 24% 220[1.11,4.34) ——
Ellis S. 2002 0.7885 01657 4.4% 2.20[1.59, 3.04) =
Engstrom AE. 2010 05365 0.2636 3.2% 1.71[1.02, 2.87) e
Fattouch K 2010 09933 0.2999 28% 2.70[1.50, 4.86) —
Feinberg MS. 2000 08372 0.1 21 1.9% 2.31[1.03,518] [
Grigioni F. 2001 06313 0.2165 3.7% 1.88[1.23,2.87] =
Hickey M. 1988 0.2231 0.0746 54% 1.25[1.08, 1.45] T
Hillis GS. 2005 -0.0202 0.2017 3.9% 0.98 [0.66, 1.46) =
Lehmann KG. 1992 20149 06744 09% 7.50(2.00,28.13]
Lopez-Perez M. 2014 11314 04279 1.8% 310[1.34,7.17) -
MacHaalanyJ. 2014 1.8183 15567 02% 6.16[0.29,130.24) *
Mallidi H. 2003 -0.0429 0142 47% 0.96[0.73,1.27) B I
Mentias A 2017 08544 0136 4.7% 2.35[1.80,3.07) =
MNaserN. 2016 11817 0386 21% 3.26 [1.53, 6.95) —
Neskovich AN. 1999 0906 06158 1.0% 247100.74,8.27] -
Okura H. 2008 1.2226 03316 25% 3.40[1.77,6.50) e
Pastorius CA. 2007 0.4511 013N 4.7% 1.57 [1.20, 2.05) =
Pellizon GG. 2004 0.8755 03088 27% 240[1.31,4.40) —
Persson A 2010 0.4253 01872 41% 1.53[1.086, 2.21] R
Tcheng JE. 1992 0392 01028 51% 1.48[1.21,1.81) =
Uddin AM. 2012 0.0953 0.2306 35% 1.10[0.70,1.73) i
Yalonetsky S. 2014 1.2726 0.4031 20% 357 1.62,7.87) E——
Subtotal (95% Cl) 88.6% 1.76 [1.52, 2.04] ¥
Heterogeneity: Tau®= 0.09; Chi*= 82.37, df= 26 (P < 0.00001), F=72%
Test for overall effect: Z=7.47 (P < 0.00001)
8.6.2 Idiopatic Cardiomiopathy
Agricola E. 2010 08538 0.3182 286% 2.35([1.26, 4.38) —
Faris R. 2002 05878 02513 33% 1.80[1.10, 2.95) s
Kaneko H. 2014 0.7789 0.277 3.0% 218[1.27,3.75) =
Rihal C. 1994 0.2624 03382 24% 1.30[0.67, 2.52] e r—
Subtotal (95% CI) 11.4% 1.89[1.42, 2.51] &+
Heterogeneity: Tau®*= 0.00; Chi*=1.99, df=3 (P=0.57), F=0%
Test for overall effect: Z= 4.38 (P < 0.0001)
Total (95% CI) 100.0% 1.77 [1.54, 2.03] ¢
Heterogeneity: Tau*= 0.08; Chi*= 96.47, df= 30 (P < 0.00001), F=69% D 01 011 ] 150 100:
Test for overall effect: Z= 8.18 (P < 0.00001) ' ' no SMR any SMR

Test for subaroup differences: Chif=0.19, df=1 (P=067). F= 0%
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Supplementary Figure 7.
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Supplementary Figure 8.

A. SMR present/absent.
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Supplementary Figure 9.

A. Hospitalization for Heart Failure.
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B. Cardiac Mortality.
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C. Death, Heart Failure and transplant.
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