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Figure S1 PRISMA flow diagram.
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D2: Bias due to selection of participants. = Moderate
D3: Bias in classification of interventions. . Low
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D7: Bias in selection of the reported result.

Figure S2 ROBINS-I V2 assessment for risk of bias.
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Study Deaths N Proportion 95% ClI

intervention = Annuloplasty :
Nickenig 2021 2 30 - = 0.07 [0.01;0.22)

intervention = TEER :
152 @— 0.01 [0.00; 0.04)

Donal 2025 1

Kodali 2023 (May) 2 65 —'-l— 0.03 [0.00; 0.11)
Lurz 2024 5 511 & 0.01 [0.00; 0.02)
Naik 2025 2 469 l> 0.00 [0.00; 0.02)
Random effects model 1197 ’ 0.01 [0.00; 0.03)
Heterogeneity: p = 0.2419 :

intervention = TTVR :

Kodali 2023 (Dec) 3 176 -'— 0.02 [0.00; 0.05)
Webb 2022 0 27— 0.00 [0.00; 0.13)
Random effects model 203 0 0.02 [0.01; 0.03)
Heterogeneity: p = 0.9457 :

Random effects model 1430 @ 0.02 [0.01; 0.04)
Heterogeneity: p = 0.0457 I ' ' ’

Test for subgroup differences: p = 0.0519 0.01 005 01 0.2 03

30-day / in-hospital mortality (proportion)

Figure S3 Forest plot: 30-day or in-hospital mortality.
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Study Deaths N Proportion 95% CI
intervention = Annuloplasty :

Nickenig 2021 5 30 iE 0.17 [0.06; 0.35]
intervention = CAVI

Blasco-Turrion 2024 3 4 —-F— 0.07 [0.01;0.19]
intervention = TEER

Donal 2025 5 152 =&— 0.03 [0.01;0.08]
Kitamura 2021 2 30 i 0.07 [0.01;0.22]
Kodali 2023 (May) 7 65 — 0.11 [0.04;0.21]
Lurz 2024 72 511 i 0.14 [0.11;0.17]
Lurz 2021 6 84 —E+— 0.07 [0.03;0.15]
Naik 2025 51 469 —— 0.11 [0.08;0.14]
Random effects model 1311 < 0.09 [0.05; 0.15]
Heterogeneity: p = 0.0130

intervention = TTVR

Kodali 2023 (Dec) 14 176 —+— 0.08 [0.04;0.13]
Webb 2022 2 27 -t 0.07 [0.01;0.24]
Random effects model 203 <> 0.08 [0.06; 0.11]
Heterogeneity: p = 0.9218 i

Random effects model 1588 0.09 [0.07; 0.13]

Heterogeneity: p = 0.0295 et
Test for subgroup differences: p =0.3148 (005 0.1 0.15 02025 03
1-year all-cause mortality (proportion)

Figure S4 Forest plot: 1 year mortality.

Study HF Hosp N Proportion 95% CI
intervention = CAVI

Blasco-Turrion 2024 13 44 ; 0.30 [0.17;0.45]
intervention = TEER

Donal 2025 15 152 — 0.10 [0.06;0.16]
Kitamura 2021 6 30 : 0.20 [0.08;0.39]
Kodali 2023 (May) 12 65 — 0.18 [0.10;0.30]
Lurz 2024 78 511 . 0.15 [0.12;0.19]
Naik 2025 201 469 —=a— 0.43 [0.38;0.47]
Random effects model 1227 —_— 0.20 [0.09; 0.38]
Heterogeneity: p < 0.0001

intervention = TTVR i

Webb 2022 2 21 —8—— 0.07 [0.01;0.24]
Random effects model 1298 ﬂ—‘::::}- 0.20 [0.11; 0.33]
Heterogeneity: p < 0.0001 [ I I I

Test for subgroup differences: p =0.1034 01 02 03 04

1-year heart failure hospitalisation (proportion)

Figure S5 Forest plot: 1 year heart failure hospitalization.
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Study <Moderate TR N Proportion 95% CI

intervention = Annuloplasty

Nickenig 2021 10 16 —-'—— 0.62 [0.35;0.85]
intervention = CAVI

Blasco-Turrion 2024 3 M4 & 0.07 [0.01;0.19]
intervention = TEER

Lurz 2024 159 317 - 0.50 [0.45; 0.56]
Lurz 2021 44 63 — 0.70 [0.57;0.81]
Naik 2025 280 336 i . 0.83 [0.79; 0.87]

Random effects model 716 —{:} 0.69 [0.23; 0.94]
Heterogeneity: p < 0.0001 :

intervention = TTVR
Kodali 2023 (Dec) 75 76 . 0.99 [0.93;1.00]

Random effects model 852 ——i}— 0.67 [0.17; 0.95]
Heterogeneity: p < 0.0001 I ! ' '
Test for subgroup differences: p < 0.0001 02 04 06 08

TR < moderate at 1 year (proportion)

Figure S6 Forest plot: tricuspid regurgitation moderate or less at 1 year.

Study NYHA |-l N Proportion 95% ClI

intervention = Annuloplasty

Nickenig 2021 18 23 —_— 0.78 [0.56;0.93]
intervention = CAVI

Blasco-Turrion 2024 23 37 —_— 0.62 [0.45;0.78]
intervention = TEER

Donal 2025 123 152 — 0.81 [0.74;0.87]
Kitamura 2021 27 30 —&— 0.90 [0.73;0.98]
Kodali 2023 (May) 35 38 ——i 0.92 [0.79;0.98]
Lurz 2024 274 365 - 0.75 [0.70;0.79]
Lurz 2021 55 66 —ma 0.83 [0.72;0.91]
Naik 2025 317 379 - 0.84 [0.80;0.87]
Random effects model 1030 <> 0.82 [0.75; 0.87]
Heterogeneity: p = 0.0150

intervention = TTVR

Kodali 2023 (Dec) 83 89 — 0.93 [0.86;0.97]
Webb 2022 16 23 — 0.70 [0.47;0.87]
Random effects model 112 e 0.85 [0.00; 1.00]
Heterogeneity: p = 0.0037

Random effects model 1202 <> 0.82 [0.74; 0.88]
Heterogeneity: p = 0.0003 I I I L

Test for subgroup differences: p = 0.0542 02 04 06 08

NYHA class | or Il at 1 year (proportion)

Figure S7 Forest plot NYHA I-II at 1 year.
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Study N Mean SD Mean Mean 95% CI
intervention = TEER
Donal 2025 152 3.67 3.0000 P 3.67 [3.19;4.15]
Kodali 2023 (May) 65 260 3.5000 —wa 260 [1.75;3.45]
Naik 2025 469 1.68 1.9200 =1 1.68 [1.51;1.85]
Random effects model 686 ———=— T T 264 [0.11; 5.16]
Heterogeneity: p < 0.0001 :
intervention = TTVR
Kodali 2023 (Dec) 176 4.00 3.7000 i 400 [3.45;4.55]
Random effects model 862 —_— 2.98 [1.27; 4.69]
Heterogeneity: p < 0.0001 ' I I I I
Test for subgroup differences: p = 0.0358 1 2 3 4 5
Hospital LOS (days)

Figure S8 Forest plot mean hospital length of stay.
Study Pacemaker N Proportion 95% CI
intervention = TEER
Donal 2025 2 152 &+ 0.01 [0.00;0.05]
Lurz 2024 4511 i 0.01 [0.00;0.02]

Random effects model
Heterogeneity: p = 0.5469

intervention = TTVR

Kodali 2023 (Dec) 15 176 S I
Webb 2022 3 2T
Random effects model 203 -i:}—

Heterogeneity: p = 0.6605

Random effects model
Heterogeneity: p < 0.0001
Test for subgroup differences: p < 0.0001

866 < T

[ T T T 1
005 0.1 0.15 02 0.25

0.01 [0.00; 0.18]

0.09 [0.05;0.14]
0.11 [0.02;0.29]
0.09 [0.02; 0.28]

0.03 [0.00; 0.24]

Pacemaker implantation post-intervention (proportion)

Figure S9 Forest plot: pacemaker implantation rates post TTVI.
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Study Re-intervention N Proportion 95% CI

intervention = Annuloplasty

Nickenig 2021 2 30 —-'— 0.07 [0.01;0.22]
intervention = CAVI :

Blasco-Turrion 2024 1 44 —'—— 0.02 [0.00;0.12]
intervention = TEER

Kitamura 2021 2 30 —/+——— 0.07 [0.01;0.22]
Kodali 2023 (May) 1 .65 =—— 0.02 [0.00;0.08]
Lurz 2024 25 511 =& 0.05 [0.03;0.07]
Lurz 2021 0 84— 0.00 [0.00;0.04]
Naik 2025 24 469 0.05 [0.03;0.08]

Random effects model 1159 <& 0.05 [0.03; 0.07]
Heterogeneity: p = 0.4065 :

intervention = TTVR
Kodali 2023 (Dec) 6 149 —— 0.04 [0.01;0.09]

Webb 2022 0 27—— 0.00 [0.00;0.13]
Random effects model 176 < 0.04 [0.00; 0.46]
Heterogeneity: p = 0.5380 i

Random effects model 1409 ¢ 0.05 [0.04; 0.06]
Heterogeneity: p = 0.6995 I I I I '

Test for subgroup differences: p = 0.7035 0 01 02 03 04

Non-elective CV surgery or re-intervention at 1 year (proportion)

Figure S10 Forest plot: rates of non-elective cardiovascular surgery or re-intervention at 1 year.

Study Renal failure N Proportion 95% ClI
intervention = Annuloplasty :

Nickenig 2021 3 230 -*— 0.03 [0.00;0.17]
intervention = TEER

Kodali 2023 (May) 0 65+ 0.00 [0.00;0.06]
Lurz 2024 28 511 B 0.05 [0.04;0.08]
Lurz 2021 1 84 =+ 0.01 [0.00;0.06]
Sorajja 2023 4 175 #= 0.02 [0.01;0.06]

Random effects model 835 & 0.03 [0.01; 0.09]
Heterogeneity: p = 0.1203

intervention = TTVR
Kodali 2023 (Dec) 5 149 = 0.03 [0.01;0.08]

Webb 2022 2 2] #F— 0.07 [0.01;0.24]
Random effects model 176 < 0.04 [0.00; 0.83]
Heterogeneity: p = 0.3342

Random effects model 1041 & 0.04 [0.03; 0.07]
Heterogeneity: p = 0.2972 I J I I I

Test for subgroup differences: p = 0.8744 0 02 04 06 08

New-onset renal failure at 1 year (proportion)

Figure S11 Forest plot: new onset renal failure at 1 year.
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Study MI N Proportion 95% ClI

intervention = Annuloplasty

Nickenig 2021 0 30 '— 0.00 [0.00;0.12]
intervention = CAVI

Blasco-Turrion 2024 0 44%— 0.00 [0.00;0.08]
intervention = TEER

Kodali 2023 (May) 0 658 0.00 [0.00;0.06]
Lurz 2021 1 848& 0.01 [0.00;0.06]
Sorajja 2023 0 175® 0.00 [0.00;0.02]

Random effects model 324 > 0.01 [0.00; 0.09]
Heterogeneity: p = 0.5159

intervention = TTVR
Kodali 2023 (Dec) 0 149% 0.00 [0.00; 0.02]

Webb 2022 0 27E— 0.00 [0.00;0.13]
Random effects model 176 ¢ 0.01 [0.00; 1.00]

Heterogeneity: p = 0.3998

Random effects model 574 { 0.01 [0.01; 0.02]
Heterogeneity: p = 0.8981 ' I I I I
Test for subgroup differences: p=®973902 04 06 038

Myocardial infarction at 1 year (proportion)

Figure S12 Forest plot: myocardial infarction at 1 year.
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Study

intervention = Annuloplasty

Nickenig 2021

intervention = CAVI
Blasco-Turrion 2024

intervention = TEER
Kitamura 2021

Kodali 2023 (May)
Lurz 2021

Naik 2025

Random effects model
Heterogeneity: p = 0.0757

intervention = TTVR
Kodali 2023 (Dec)
Webb 2022

Random effects model
Heterogeneity: p = 0.9642

Random effects model
Heterogeneity: p = 0.0189

Test for subgroup differences: p = 0.0080 005 0.1
Stroke at 1 year (proportion)

Figure S13 Forest plot: stroke rate at 1 year.
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Study

Bleeding N

intervention = Annuloplasty

Proportion

95% CI

Nickenig 2021 6 30 —‘—'-— 0.20 [0.08;0.39]
intervention = CAVI
Blasco-Turrion 2024 9 44 L 0.20 [0.10;0.35]
intervention = TEER
Kodali 2023 (May) 6 65 - 0.09 [0.03;0.19]
Naik 2025 14 469 0.03 [0.02;0.05]
Random effects model 534 < 0.05 [0.00; 0.99]
Heterogeneity: p = 0.0184
intervention = TTVR :
Kodali 2023 (Dec) 38 149 = 0.26 [0.19;0.33]
Webb 2022 4 27 —— 0.15 [0.04;0.34]
Random effects model 176 ———— 0.23 [0.01; 0.91]
Heterogeneity: p = 0.2376 i
Random effects model 784 <2-‘:=- 0.13 [0.05; 0.28]
Heterogeneity: p < 0.0001 ' I ! '
Test for subgroup differences: p = 0.0746 02 04 06 08

Bleeding (proportion)

Figure S14 Forest plot: major bleeding at 1 year.

Logit proportion (1-year mortaliy) - tim & fill

Figure S15 Trim-and-fill analysis of 1 year mortality rates.
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Study Leave-One-Out Meta-Analysis Proportion 95% Cl Weight 2 (%)

Omitting Donal, 2025 ] 0.020 [0.007;0.054] 12.0% 59.5%
Omitting Kodali, 2023 (Dec) - 0.018 [0.006;0.052] 10.6% 60.7%
Omitting Kodali, 2023 (May) § 0.016 [0.006;0.043] 12.5% 54.4%
Omitting Lurz, 2024 ; 0.020 [0.007;0.058] 11.2% 55.2%
Omitting Naik 2025 : 0.022 [0.009;0.052] 16.6% 43.6%
Omitting Webb 2022 : 0.015 [0.005;0.041] 12.0% 51.6%
Omitting Nickenig 2021 —+— 0.014 [0.007;0.028] 25.1% 15.0%
Random effects model -Iz_‘:;—— 0.018 [0.007; 0.042] 100.0% 53.3%

I I I 1

0.01 0.02 0.03 0.04 0.05
Pooled mortality proportion after leaving out

Figure S16 Leave-one-out analyses for 30-day mortality.

Leave-One-Out Meta-Analysis: 1-Year All-Cause Mortality

Study Proportion 95% ClI Weight  I* (%)
Omitting Blasco-Turrion, 2024 » 0.100 [0.073; 0.137] 55% 52.2%
Omitting Donal, 2025 . 0.112  [0.091;0.136] 7.8% 10.9%
Omitting Kitamura, 2021 . 0.100  [0.072;0.137] 42% 52.9%
Omitting Kodali, 2023 (Dec) = 0.101 [0.072; 0.140] 13.3% 48.1%
Omitting Kodali, 2023 (May) - 0.097  [0.069; 0.134] 9.1% 53.7%
Omitting Lurz, 2024 . 0.092  [0.068; 0.123] 20.8% 22.7%
Omitting Lurz 2021 . 0.101 [0.073;0.139] 85% 504%
Omitting Naik 2025 . 0.095  [0.067;0.134] 19.7% 53.5%
Omitting Webb 2022 - 0.099  [0.072;0.136] 4.1% 53.3%
Omitting Nickenig 2021 . 0.094  [0.070;0.126] 7.0% 50.0%
Random effects model 0.099 [0.074;0.132] 100.0% 48.0%

[ T T T T T I I T 1

0.06 0.07 0.08 0.09 0.1 0.110.12 0.130.14 0.15
Pooled mortality proportion after leaving out

Figure S17 Leave-one-out analyses for 1 year mortality.
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Leave-One-Out Meta-Analysis: 1-Year Heart Failure Hospitalisation

Study Proportion 95% ClI Weight  I? (%)

Omitting Blasco-Turrion, 2024 - 0.186 [0.095; 0.333] 14.3% 95.7%
Omitting Donal, 2025 - 0.227 [0.125; 0.375]) 153% 94.7%
Omitting Kitamura, 2021 - 0.198  [0.098;0.360] 124% 95.7%
Omitting Kodali, 2023 (May) . 0.201  [0.099;0.366] 14.5% 95.7%
Omitting Lurz, 2024 - 0.210 [0.105; 0.377]) 17.2% 921%
Omitting Naik 2025 . 0.167  [0.105;0.255] 17.4% 59.0%
Omitting Webb 2022 . 0.216 [0.118;0.362]) 8.9% 956%
Random effects model 0.201 [0.114; 0.329] 100.0% 94.9%

005 01 015 02 025 03 035 04
Pooled HF hospitalisation proportion after leaving out

Figure S18 Leave-one-out analyses for 1 year heart failure hospitalization.

Leave-One-Out Meta-Analysis: TR < Moderate at 1 Year

Study Proportion 95% ClI Weight  * (%)

Omitting Blasco-Turrion, 2024 - 0.774 [0.368; 0.953] 16.3% 95.6%
Omitting Kodali, 2023 (Dec) . 0.535 [0.150; 0.883] 14.9% 96.2%
Omitting Lurz, 2024 " 0698  [0.123;0.974] 17.6% 93.9%
Omitting Lurz 2021 = 0.660 [0.102; 0.971] 17.3% 96.7%
Omitting Naik 2025 . 0622  [0.094;0.963] 17.5% 92.2%
Omitting Nickenig 2021 o 0.676 [0.110; 0.972] 16.5% 96.7%
Random effects model 0.665 [0.192; 0.943] 100.0% 95.9%

[ T T T T 1

0 0.2 04 0.6 0.8 1
Pooled proportion (TR < moderate) after leaving out

Figure S19 Leave-one-out analyses for rates of tricuspid regurgitation moderate or less at 1 year.
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Leave-One-Out Meta-Analysis

Study Proportion 95% CI Weight (%)

Omitting Blasco-Turrion, 2024 - 0.82 [0.76;0.87) 10.3% 65.7%
Omitting Donal, 2025 » 0.81 [0.72;0.88]) 13.0% 73.8%
Omitting Kitamura, 2021 . 0.80 [0.72,087) 6.3% 725%
Omitting Kodali, 2023 (Dec) - 079 [0.72;0.85] 89% 63.3%
Omitting Kodali, 2023 (May) o 0.80 [0.72,0.86]) 64% T71.1%
Omitting Lurz, 2024 o 0.82 [0.73; 0.88) 145% 652%
Omitting Lurz 2021 - 0.81 [0.72;0.88] 105% 73.5%
Omitting Naik 2025 o 0.81 [0.72,0.88) 14.2% 68.8%
Omitting Webb 2022 S 0.82 [0.74;0.88]) 83% 723%
Omitting Nickenig 2021 . 081 [073;088]) 75% 73.8%
Random effects model 0.81 [0.73;0.87] 100.0% 70.6%

[ I I I I I I I I I 1

0.7 0.720.740.760.78 0.8 0.820.840.860.88 0.9
Pooled proportion after leaving out

Figure S20 Leave-one-out analyses for NYHA I-II classification at 1 year.

Leave-One-Out Meta-Analysis: Hospital Length of Stay

Study Mean  95% CI Weight  ? (%)
Omitting Donal, 2025 - 275 [1.39;411] 254% 96.9%
Omitting Kodali, 2023 (Dec) N 264 [146;381] 25.0% 96.7%
Omitting Kodali, 2023 (May) . 310 [1.66;4.53] 229% 98.2%
Omitting Naik 2025 - 349 [273;424] 266% 73.0%
Random effects model 2,98 [1.91;4.05] 100.0% 97.3%

[ I I T I I I I 1

1 A6 2 285 3 .35 4 45 .5
Pooled mean LOS (days) after leaving out

Figure S21 Leave-one-out analyses for hospital length of stay.
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Leave-One-Out Meta-Analysis: Pacemaker Implantation

Study Proportion 95% ClI Weight I (%)
Omitting Donal, 2025 - 0.0472 [0.0012; 0.6691] 23.0% 90.8%
Omitting Kodali, 2023 (Dec) *® 0.0265 [0.0007; 0.5084] 27.7% 86.2%
Omitting Lurz, 2024 . 0.0612 [0.0043; 0.4957] 253% 73.6%
Omitting Webb 2022 . 0.0250 [0.0011; 0.3735] 24.0% 91.0%
Random effects mode| ~—————— 0.0371 [0.0045; 0.2463] 100.0% 88.3%

[ T T T T T I 1

0 01 02 03 04 05 06 07
Pooled pacemaker proportion after leaving out

Figure S22 Leave-one-out analyses for pacemaker implantation rates.

Leave-One-Out Meta-Analysis: Stroke at 1 Year

Study Proportion 95% ClI Weight (%)
Omitting Blasco-Turrion, 2024 . 0.0209  [0.0100; 0.0432] 17.4% 26.6%
Omitting Kitamura, 2021 = 0.0287 [0.0116; 0.0691) 58% 63.8%
Omitting Kodali, 2023 (Dec) - 0.0302  [0.0119; 0.0744] 148% 61.8%
Omitting Kodali, 2023 (May) N 0.0244  [0.0097; 0.0597] 16.4% 60.9%
Omitting Lurz 2021 o 0.0294  [0.0116; 0.0722]) 11.7% 63.2%
Omitting Naik 2025 . 0.0382  [0.0183; 0.0779] 16.6% 24.8%
Omitting Webb 2022 o 0.0285  [0.0115;0.0689] 5.8% 63.9%
Omitting Nickenig 2021 - 0.0257  [0.0102; 0.0628] 11.5% 63.4%
Random effects model 0.0278 [0.0125; 0.0606] 100.0% 58.3%

0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08
Pooled stroke proportion after leaving out

Figure S23 Leave-one-out analyses for strokes at 1 year.

© AME Publishing Company. https://dx.doi.org/10.21037/acs-2025-aw-39-tvd



Leave-One-Out Meta-Analysis: Bleeding

Study Proportion 95% Cl Weight ? (%)
Omitting Blasco-Turrion, 2024 - 0.1242  [0.0406; 0.3222] 16.8% 92.8%
Omitting Kodali, 2023 (Dec) - 0.1160  [0.0401; 0.2917] 189% 87.6%
Omitting Kodali, 2023 (May) - 0.1448  [0.0470; 0.3675] 16.1% 92.9%
Omitting Naik 2025 - 0.1935  [0.1206; 0.2956] 18.0% 42.7%
Omitting Webb 2022 . 0.1323  [0.0422; 0.3454] 146% 93.0%
Omitting Nickenig 2021 - 0.1251  [0.0410; 0.3238] 15.7% 92.9%
Random effects model 0.1361 [0.0570; 0.2910] 100.0% 91.3%

0 005 01 015 02 025 03 035 04
Pooled bleeding proportion after leaving out

Figure S24 Leave-one-out analyses for severe bleeding at 1 year.
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