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Data S1.

Supplemental Methods

Search strategy.

PubMed (n=393 on 29/12/2020)

("Pulmonary Valve"[Mesh] OR “Pulmonary valve*” OR “Valves, Pulmonary” OR “Valve,
Pulmonary”) AND (“Replacement*” OR “Replantation®*” OR “Surgical Replantation®*” OR
“Replantation, Surgical” OR “Reimplantation®*”) AND ("Tricuspid Valve"[Mesh] OR
“Tricuspid valve*” OR “Valve, Tricuspid” OR “Valves, Tricuspid” OR “Tricuspid”)

Embase (n=709 on 29/12/2020)

(Cpulmonary valve'/lexp AND (‘replacement’ OR 'replantation’ OR ‘reimplantation’)) OR
‘pulmonary valve replacement’/exp OR 'pulmonary valve replacement’) AND (‘tricuspid
valve'/exp OR 'tricuspid valve' OR 'tricuspid’)

Scopus (=929 on 29/12/2020)

(TITLE-ABS-KEY ( "Pulmonary valve*" OR "Valves, Pulmonary” OR "Valve, Pulmonary"
) AND TITLE-ABS-KEY ( "Replacement*" OR "Replantation*” OR "Surgical
Replantation*" OR "Replantation,Surgical* OR "Reimplantation*") AND TITLE-ABS-
KEY ( "Tricuspid valve*" OR "Valve, Tricuspid” OR "Valves, Tricuspid® OR "Tricuspid"
)



Figure S1. Bias assessment of observational studies (ROBINS-1 tool).
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Domains: Judgement
D1: Bias due to confounding. .

D2: Bias due to selection of participants. . Critical
D3: Bias in classification of interventions. . Serious
D4: Bias due to deviations from intended interventions.

D5: Bias due to missing data. = Moderate
D6: Bias in measurement of outcomes. . Low

D7: Bias in selection of the reported result.



Figure S2. Forest plots for TR grade (0-3). Pooled mean difference and conclusions plot
for all comparisons. CI, confidence interval; MD, mean difference; PVR, pulmonary valve
replacement; SD, standard deviation; TR, tricuspid regurgitation; TVI, tricuspid valve
intervention.

A. Difference in pre-op TR grade (0-3) between TVI+PVR and PVR

TVI+PVR PVR Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
Taejung Kim 2019 38 279095 29 145056 i —%— 134 [098;170] 19.1% 25.1%
Lueck 2018 10 200077 18 194 062 —*—é 0.06 [-0.50;0.62] 82% 20.3%
Cramer 2015 18 270050 18 220 040 —iE- 050 [0.20;0.80] 29.0% 26.7%
Kogon 2015 16 263043 19 208 0.26 o 055 [0.31;0.79] 437% 27.9%
H
H
Fixed effect model 82 84 <> 0.65 [0.49; 0.81] 100.0% -
Random effects model =———=— 0.64 [-0.18; 1.45] - 100.0%
Heterogeneity: I = 85%, p < 0.001
Test for overall effect (fixed effect): z = 7.95 (p < 0.001) 15 -1 050 05 1 15

Test for overall effect (random effects): t, = 2.47 (p = 0.090)

B. Difference in post-op TR grade (0-3) between TVI+PVR and PVR

TVI+PVR PVR Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
Taejung Kim 2019 38 142063 29 128045 0.14 [-0.12,0.40] 49.4% 49.4%
Lueck 2018 10 160 049 18 172056 012 [052;028] 208%  20.8%
Cramer 2015 18 094 090 18 071070 023 [-0.30,0.76] 11.9% 11.9%
Kogon 2015 16 131075 19 129050 002 [-0.41;045] 17.8% 17.8%
Fixed effect model 82 84 - 0.08 [-0.11; 0.26] 100.0% -
Random effects model —_— 0.08 [-0.14; 0.29] -~ 100.0%
Heterogenetty: /” = 0%, p = 0.670
Test for overall effect (fixed effect): z = 0.81 (p = 0.417) 06-04-02 0 0204 06
Test for overall effect (random effects): t; = 1.13 (p = 0.342)

C. Change from pre-op to post-op TR grade (0-3) in TVI+PVR

Weight Weight
Study TE seTE Mean Difference MD 95%-Cl (fixed) (random)

Deshaies 2020 (mild TR) -0.40 0.0910 : -0.40 [-0.58;-0.22] 60.2% 16.2%
Deshaies 2020 (moderate TR) -1.45 0.1590 i -1.45 [-1.76;-1.14] 19.7% 15.8%
Deshaies 2020 (severe TR)  -2.35 02910 —— 235 [292,-1.78] 59% 14.7%
Taejung Kim 2019 -1.68 0.2690 —a— -168 [221;-1.15] 69% 14.9%
Lueck 2018 -0.56 0.4590 T -0.56 [-1.46; 0.34] 24% 127%
Cramer 2015 -2.36 0.4450 —— | -2.36 [3.23,-149] 25% 12.9%
Kogon 2015 -2.10 04520 ——— z 210 [-299;-1.21] 24% 12.8%
Fixed effect model i -0.90 [-1.04; -0.77] 100.0% -
Random effects model = -1.53 [-2.28; -0.79] - 100.0%
Heterogeneity: /“ = 94%, p < 0.001

Test for overall effect (fixed effect): z =-1281 (p <®.00D -1 0 1 2 3
Test for overall effect (random effects): t, = -5.02 (p = 0.002)

D. Change from pre-op to post-op TR grade (0-3) in PVR

Weight Weight

Study TE seTE Mean Difference MD 95%-Cl (fixed) (random)
Deshaies 2020 (mild TR) -0.40 0.0260 -0.40 [045,-035] 913% 217%
Deshaies 2020 (moderate TR) -0.93 0.0970 -093 [1.12;,-0.74] 66% 20.9%
Deshaies 2020 (severe TR)  -2.89 1.4430 ————| -289 [-5.72;-0.06) 0.0% 22%
Taejung Kim 2019 -0.33 0.2650 -0.33 [0.85; 0.19] 0.9% 16.6%
Lueck 2018 -0.36 0.3360 I -036 [-1.02; 0.30] 05% 14.6%
Cramer 2015 -2.56 0.4610 b -256 [-3.46;-166] 0.3% 11.3%
Kogon 2015 -1.94 04010 —— -194 [[273,-1.15] 04% 12.8%
Fixed effect model -0.45 [-0.50; -0.40] 100.0% -
Random effects model < -0.99 [-1.81; -0.16) - 100.0%
Heterogeneity: 2 =91%, p <0.001

Test for overall effect (fixed effect): z =-17.99 (p < 0.041) -2 0 2 4
Test for overall effect (random effects): t, = -2.94 (p = 0.026)

E. Difference in change in TR grade (0-3) between TVI+PVR and PVR

TV+PVR PVR Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
Deshaies 2020 (mild TR) 19 -0.32 0.80 235 -0.25 061 e -0.07 [-0.44, 0.30] 10.4% 14.6%
Deshaies 2020 (moderate TR) 83 -1.07 0.74 92 -0.71 0.76 - -0.36 [-0.58;-0.14] 28.3% 17.9%
Deshaies 2020 (severe TR) 65 -1.49 064 4 125043 024 [-069, 021] 69% 127%
Taejung Kim 2019 38 137095 29 -0.17 068 —*— -120 [-1.59,-081] 92% 14.1%
Lueck 2018 10 -040 029 18 -022 0.20 T -0.18 [-0.38; 0.02] 34.8% 18.3%
Cramer 2015 18 -1.76 096 18 -149 074 027 [0.83; 029] 4.4% 10.5%
Kogon 2015 16 -1.32 087 19 -0.79 0.52 -053 [-1.02,-0.04] 59% 12.0%
Fixed effect model 249 415 > -0.34 [-0.46; -0.22] 100.0% -
Random effects model — -0.40 [-0.75; -0.05] - 100.0%
Heterogeneity: I* = 75%, p < 0.001
Test for overall effect (fixed effect): z = -5.66 (p <0.001) 15 1 050 05 1 15

Test for overall effect (random effects): t, = -2.79 (p = 0.031)



Figure S3. Forest plots for PR grade (0-3). Pooled mean difference and conclusions plot
for all comparisons. ClI, confidence interval; MD, mean difference; PR, pulmonary
regurgitation; PVR, pulmonary valve replacement; SD, standard deviation; TVI, tricuspid valve
intervention.

A. Difference in pre-op PR grade (0-3) between TVI+PVR and PVR

TVI+PVR PVR Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
Cramer 2015 18 290 031 18 3.00 0.10 H— -0.10 [0.25;0.05] 16.3%  26.3%
Krogon 2015 16 3.00 0.10 19 3.00 0.10 —N— 0.00 [-0.07;007] 837% 737%
Fixed effect model 34 37 :‘ -0.02 [-0.08; 0.04] 100.0% -
Random effects model —— ~0703-{059,0.53] - 100.0%
Heterogeneity: /= 30%, p = 0.234 I T ! T L
Test for overall effect (fixed effect): z = -0.53 (p = 0.599) 02 -01 0 01 02

Test for overall effect (random effects): t, = -0.60 (p = 0.657)

B. Difference in post-op PR grade (0-3) between TVI+PVR and PVR

TVI+PVR PVR Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
Cramer 2015 18 050 050 18 0.50 0.50 0.00 [-0.33;0.33] 659%  659%
Kogon 2015 16 037 047 19 041087 i -0.04 [049,041] 341% 341%
i
i
Fixed effect model 34 37 = -0.01 [-0.28; 0.25] 100.0% -
Random effects model -0.01 [-0.25; 0.23] - 100.0%
Heterogeneity: 12 = 0%, p=0889
Test for overall effect (fixed effect): z = -0.10 (p = 0.920) 04 02 0 02 04

Test for overall effect (random effects): t, =-0.72 (p = 0.603)

C. Change from pre-op to post-op PR grade (0-3) in TVI+PVR

Postop Preop Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
Cramer 2015 18 050 050 18 290 031 -240 [-267;-213] 429% 45.5%
Kogon 2015 16 037 047 16 3.00 0.10 = -263 [-287;-239] 571% 545%

|

Fixed effect model 34 34 <I> -2.53 [-2.71; -2.35] 100.0% -
Random effects model —— -2.53 [-3.98; -1.07] - 100.0%
Heterogeneity: /° = 36%, p = 0.210
Test for overall effect (fixed effect): z = -27.88 (p < 0.001) 2 4 0 1 2

Test for overall effect (random effects): t, = -22.05 (p = 0.029)

D. Change from pre-op to post-op PR grade (0-3) in PVR

Postop Preop Weight Weight

Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
Cramer 2015 18 050 050 18 3.00 0.10 + -2.50 [-2.74,-2.26] T736% 73.6%
Kogon 2015 19 041087 19 3.00 0.10 . -2.59 [-2.98;-220] 26.4% 26.4%

i

1
Fixed effect model 37 37 <@ -2.52 [-2.73; -2.32] 100.0% -
Random effects model - -2.52 [-3.03; -2.02] - 100.0%
Heterogeneity: I = 0%, p = 0.701
Test for overall effect (fixed effect): z = -24.47 (p < 0.001) 2 0 1 2

Test for overall effect (random effects): ¢, = -63.65 (p = 0.010)

E. Difference in change in PR grade (0-3) between TVI+PVR and PVR

TVI+PVR PVR Weight Weight

Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
Cramer 2015 18 -240 014 18 -250 0.12 0.10 [0.02;0.18] 61.8% 52.9%
Krogon 2015 16 -263 012 19 -259 0.20 -0.04 [-0.15;0.07] 382% 471%
Fixed effect model 34 37 ~= 0.05 [-0.02; 0.11] 100.0% -
03 [0:86-0:92F—— +00-0%

effectsTrodet
Heterogeneity: 12 = 75%, p = 0.045 T
Test for overall effect (fixed effect): z = 1.37 (p = 0.172) 015 -0050 0050.10.15
Test for overall effect (random effects): {, = 0.49 (p = 0.711)



Figure S4. Forest plots for TV annulus (mm). Pooled mean difference and conclusions plot
for all comparisons. CI, confidence interval; MD, mean difference; PVR, pulmonary valve
replacement; SD, standard deviation; TV, tricuspid valve; TVI, tricuspid valve intervention.

A. Difference in pre-op TV annulus (mm) between TVI+PVR and PVR

TVI+PVR PVR Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
Taejung Kim 2019 38 21.30 480 29 21.10 6.30 —=1—— 020 [-2.55;2.95] 36.0% 36.0%
Cramer 2015 18 31.10 200 18 29.50 4.00 160 [-047,367] 640% 64.0%
Fixed effect model 56 47 ——— 1.10 [-0.56; 2.75] 100.0% -
Random effects model e s aias 963—- 100.0%
Heterogeneity: i = 0%, p = 0.425
Test for overall effect (fixed effect): z = 1.30 (p = 0.194) 3 2 10 1 2 3

Test for overall effect (random effects): £, = 1.63 (p = 0.350)

B. Difference in post-op TV annulus (mm) between TVI+PVR and PVR

TVI+PVR PVR Weight  Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
Taejung Kim 2019 38 1440 350 29 1750 460 \ 310 [-511;-1.09] 407%  483%
Cramer 2015 18 2490 200 18 24.90 3.00 000 [-167;,167] 593% 517%
Fixed effect model 56 47 <‘.>‘ -1.26 [-2.54; 0.02] 100.0% -
Random effectsmodet 02—t 9———=—100.0%
Heterogeneity: I = 82%, p = 0.020 f T ' T !
Test for overall effect (fixed effect): z = -1.93 (p = 0.054) -4 2 0 2 4

Test for overall effect (random effects) ¢, =-097 (p = 0.511)

C. Change from pre-op to post-op TV annulus (mm) in TVI+PVR

Postop Preop Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
Taejung Kim 2019 38 1440 350 38 21.30 480 —+=— 690 [-879.-501] 324%  32.4%
Cramer 2015 18 2490 200 18 31.10 200 e 620 [-751,-489] 676% 67.6%

|

Fixed effect model 56 56 <‘> -6.43 [-7.50; -5.35] 100.0% -
Random effects model — -6.43 [10.59; -2.27] - 100.0%
Heterogeneity: /“ = 0%, p = 0.550
Test for overall effect (fixed effect) z=-11.72 (p < 0.001) 5 0 5

Test for overall effect (random effects): t, = -19.62 (p = 0.032)

D. Change from pre-op to post-op TV annulus (mm) in PVR

Postop Preop Weight Weight

Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
Taejung Kim 2019 29 1750 460 29 2110 6.30 4&-*-7 -3.60 [-6.44,-076] 398% 39.8%
Cramer 2015 18 2490 300 18 29.50 4.00 y -460 [-691,-229] 602% 60.2%

i

i
Fixed effect model 47 47 — -4.20 [-5.99; -2.41] 100.0% -
Random effects model ————— -4.20 [10.42; 2.02] - 100.0%
Heterogeneity: I = 0%, p = 0.592
Test for overall effect (fixed effect): z = -4.60 (p < 0.001) 6 4 2 0 2 4 6

Test for overall effect (random effects). {, = -8.58 (p = 0.074)

E. Difference in change in TV annulus (mm) between TVI+PVR and PVR

TVI+PVR PVR Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
Taejung Kim 2019 38 690096 29 -360 145 5=} -3.30 [-391,-269] 513% 50.1%
Cramer 2015 18 -620 067 18 -460 1.18 E+ -160 [-223;-097] 48.7% 49.9%
H
i
Fixed effect model 56 47 - -2.47 [-2.91;-2.03] 100.0% -
effects model = 245 19-25,-8:35] - 100.0%
Heterogeneity: I° = 93%, p < 0.001 f J 1
Test for overall effect (fixed effect): z =-11.09 (p < 0.001) 2 0 2

Test for overall effect (random effects) ¢, =-2.88 (p = 0.212)



Figure S5. Forest plots for RV dilatation (0-3). Pooled mean difference and conclusions
plot for all comparisons. Cl, confidence interval; MD, mean difference; PVR, pulmonary
valve replacement; RV, right ventricular; SD, standard deviation; TVI, tricuspid valve
intervention.

A. Difference in pre-op RV dilatation (0-3) between TVI+PVR and PVR

TVI+PVR PVR Weight  Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
Lueck 2018 10 170100 18 1.50 0.96 ——FH#=——— 020 [056;096] 293% 29.3%
Kogon 2015 16 227086 19 224 056 —a 003 [-0.46;052] 707% 70.7%

i

Fixed effect model 26 37 I 0.08 [-0.33; 0.49] 100.0% -
Random eﬁec}s model 9.08 [-0.90; 1.06] - 100.0%
Heterogeneity: /= 0%, p =0.713 I L 1
Test for overall effect (fixed effect): z = 0.38 (p = 0.705) -05 0 05

Test for overall effect (random effects): ¢, = 1.03 (p = 0.490)

B. Difference in post-op RV dilatation (0-3) between TVI+PVR and PVR

TVI+PVR PVR Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
Lueck 2018 10 211099 18 178 0.92 ——f—+#=——— 033 042,108 333% 33.3%
Kogon 2015 16 170077 19 153 0.82 — 0.17 [-0.36;0.70] 66.7%  66.7%
i
Fixed effect model 26 37 "=I$‘ 0.22 [-0.21; 0.65] 100.0%

Random effects model [_—'_;_—f:"_?ﬁﬂ [-0.73; 1.18] - 100.0%

Heterogeneity: /° = 0%, p = 0.732
Test for overall effect (fixed effect). z = 1.02 (p = 0.310) -1 -05 0 05 1
Test for overall effect (random effects): t, = 2.96 (p = 0.207)

C. Change from pre-op to post-op RV dilatation (0-3) in TVI+PVR

Postop Preop Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
Lueck 2018 10 211099 10 170 1.00 041 [0.46;1.28] 296% 44.0%
Kogon 2015 16 170 0.77 16 227 0.86 -0.57 [-1.14,0.00] 70.4% 56.0%
Fixed effect model 26 26 ——r -0.28 [-0.75; 0.19] 100.0% -

effectsToder 14 163276:04} 106:0%
Heterogeneity: /“ = 71%, p = 0.065
Test for overall effect (fixed effect): z = -1.16 (p = 0.248) 1 05 0 05 1
Test for overall effect (random effects): ¢, = -0.28 (p = 0.823)

D. Change from pre-op to post-op RV dilatation (0-3) in PVR

Postop Preop Weight Weight

Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)

Lueck 2018 18 178 092 18 150 0.96 i 0.28 [-0.33; 0.89] 34.6% 47.6%

Kogon 2015 19 153082 19 224 056 071 [-1.16,-026] 654%  524%

Fixed effect model 37 37 "\’“:)— -0.37 [-0.73; -0.01] 100.0% -

effectsToaet G2 662604} 106:0%
Heterogeneity: I° = 85%, p = 0.011 f T J T L
Test for overall effect (fixed effect): z = -2.00 (p = 0.046) 1 05 0 05 1

Test for overall effect (random effects): t, =-0.48 (p = 0.714)

E. Difference in change in RV dilatation (0-3) between TVI+PVR and PVR

TVI+PVR PVR Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
Lueck 2018 10 041044 18 028 0.31 — 0.13 [-0.18;0.44] 240% 24.0%
Kogon 2015 16 -057 029 19 -071 023 -1 3 0.14 [-0.03;0.31] 76.0% 76.0%

|

Fixed effect model 26 37 é— 0.14 [-0.01; 0.29] 100.0% -
Random effects model < 0.14 [0.08; 0.19] - 100.0%
Heterogeneity: I = 0%, p = 0.956
Test for overall effect (fixed effect): z = 1.77 (p = 0.077) 04 02 0 02 04

Test for overall effect (random effects): t, = 32.24 (p = 0.020)



Figure S6. Forest plots for RV dysfunction (0-3). Pooled mean difference and conclusions
plot for all comparisons. Cl, confidence interval; MD, mean difference; PVR, pulmonary
valve replacement; RV, right ventricular; SD, standard deviation; TVI, tricuspid valve
intervention.

A. Difference in pre-op RV dysfunction (0-3) between TVI+PVR and PVR

TVHPVR PVR Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
Lueck 2018 10 180087 18 156 0.96 024 [-0.46;0.94] 450%  45.0%
Kogon 2015 16 193104 19 142083 051 [0.12,1.14] 550%  55.0%
Fixed effect model 26 37 T 0.39 [-0.08; 0.86] 100.0% -
Random effects model 132;-2.10] - 100.0%
Heterogeneity: /“ = 0%, p = 0.574
Test for overall effect (fixed effect): z = 1.63 (p = 0.104) =4 05 0 05 1
Test for overall effect (random effects): t, = 2.89 (p = 0.212)

B. Difference in post-op RV dysfunction (0-3) between TVI+PVR and PVR

TVI+PVR PVR Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
Lueck 2018 10 244 107 18 206 1.03 0.38 [-0.44;1.20] 326% 326%
Kogon 2015 16 190083 19 103 0.88 —T+— 087 [0.30;1.44] 67.4% 67.4%
Fixed effect model 26 37 === 0.71 [0.24; 1.18] 100.0% -
Random effects model 22 1965) - 100.0%
Heterogeneity: 1 = 0%, p = 0.334
Test for overall effect (fixed effect): z = 2.99 (p = 0.003) 1 05 0 05 1

Test for overall effect (random effects): t, = 3.09 (p = 0.199)

C. Change from pre-op to post-op RV dysfunction (0-3) in TVI+PVR

Postop Preop Weight  Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
Lueck 2018 10 244 107 10 1.80 087 +—*— 064 [0.21,1.49] 36.8% 41.1%
Kogon 2015 16 190 083 16 193 1.04 —— -0.03 [-0.68;062] 632% 58.9%
Fixed effect model 26 26 4:> 0.22 [-0.30; 0.73] 100.0% -
Random effects model 261394 A4 100.0%
Heterogeneity: /% = 33%, p = 0.222 —Tr—r—T
Test for overall effect (fixed effect): z = 0.82 (p = 0.413) -1 05 0 05 1

Test for overall effect (random effects): t, = 0.75 (p = 0.592)

D. Change from pre-op to post-op RV dysfunction (0-3) in PVR

Postop Preop Weight Weight

Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
Lueck 2018 18 206 1.03 18 1.56 0.96 = 050 [0.15;1.15] 41.2% 47.9%
Kogon 2015 19 1.03 088 19 142083 72 -0.39 [-0.93;0.15] 58.8% 52.1%
Fixed effect model 37 37 - -0.02 [-0.44; 0.39] 100.0% -
004 -6 T00:0%

effectsTmodet ;04
Heterogeneity: 1% = 76%, p = 0.040 I ! ! ) !
Test for overall effect (fixed effect): z=-0.11 (p = 0.911) -1 05 0 05 1

Test for overall effect (random effects): t, = 0.08 (p = 0.948)

E. Difference in change in RV dysfunction (0-3) between TVI+PVR and PVR

TVI+PVR PVR Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
Lueck 2018 10 064 044 18 0.50 0.33 0.14 [0.17,0.45] 304%  354%
Kogon 2015 16 -0.03 033 19 -0.39 0.28 —+=—— 036 [0.15/057] 696% 64.6%
Fixed effect model 26 37 === 0.29 [0.12; 0.46] 100.0% -
Random effects model - 2SR5 62— 100.0%
Heterogeneity: P =25% p =0.247 f T ! T 1
Test for overall effect (fixed effect): z = 3.35 (p < 0.001) 04 02 0 02 04

Test for overall effect (random effects): t, = 2.68 (p = 0.227)



Figure S7. Forest plots for RVEDV (mL). Pooled mean difference and conclusions plot
for all comparisons. CI, confidence interval; MD, mean difference; PVR, pulmonary valve
replacement; RVEDV, right ventricular end-diastolic volume; SD, standard deviation; TVI,
tricuspid valve intervention.

A. Difference in pre-op RVEDV (mL) between TVI+PVR and PVR

TVI+PVR PVR Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
Roubertie 2017 (moderate TR group) 8 166.40 3300 16 160.20 19.00 i 6.20 [-18.49;30.89] 426%  426%
Roubertie 2017 (severe TR group) 8 168.00 15.00 9 179.00 35.00 — = -11.00 [-36.12,14.12] 41.1% 41.1%

Cramer 2015 18 175.40 6200 18 157.30 60.00 —*——— 18.10 [-21.76;57.96] 16.3% 16.3%

Fixed effect model 34 43 ; 1.07 [-15.04; 17.18] 100.0% -
Random effects model '% 1.07 [-32.04; 34.18] - 100.0%
Heterogeneity: I* = 0%, p = 0.416

Test for overall effect (fixed effect): z = 0.13 (p = 0.896) 40 20 0 20 40

Test for overall effect (random effects): t, = 0.14 (p = 0.902)

B. Difference in post-op RVEDV (mL) between TVI+PVR and PVR

TVHPVR PVR Weight  Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
Roubertie 2017 (moderate TR group) 8 9800 4500 16 86.00 32.00 12.00 [-22.90,46.90] 10.9% 10.9%
Roubertie 2017 (severe TR group) 8 8000 900 9 86.80 18.00 —=1 680 [20.11; 651] 746% 74.6%
Cramer 2015 18 106.90 4200 18 100.70 50.00 6.20 [-2397;36.37] 145% 14.5%

Fixed effect model 34 43 % -2.87 [-14.37; 8.63] 100.0% -
Random effects model -2.87 [-23.83; 18.09] - 100.0%
Heterogeneity: 1> = 0%, p = 0.502

Test for overall effect (fixed effect): z = -0.49 (p = 0.625) 40 20 0 20 40

Test for overall effect (random effects): t, = -0.59 (p = 0.615)

C. Change from pre-op to post-op RVEDV (mL) in TVI+PVR

Postop Preop Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)

Roubertie 2017 (moderate TRgroup) 8 98.00 45.00 8 166.40 33.00 ———— -68.40 [-107.07,-29.73] 8.0% 8.0%

Roubertie 2017 (severe TR group) 8 8000 900 816800 1500 == 8800 [10012 7588) 819%  819%
Cramer 2015 18 106.90 42.00 18 17540 62.00 —'—’_ -68.50 [-103.10;-33.90] 10.1% 10.1%
Fixed effect model 3 34 <

-84.46 [-95.43;-73.49] 100.0% -
-84.46 [-107.36; -61.57] -~ 100.0%

Random effects model -
Heterogeneity: I = 0%, p = 0.405
Test for overall effect (fixed effect): z = -15.09 (p < 0.001) 100 50 0 50 100

Test for overall effect (random effects). ¢, = -15.87 (p = 0.004)

D. Change from pre-op to post-op RVEDV (mL) in PVR

Postop Preop Weight Weight

Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)

Roubertie 2017 (moderate TRgroup) 16 86.00 3200 16 16020 1900  —+=— -7420 [-9244;-5596] 569%  50.3%

Roubertie 2017 (severe TR group) 9 86.80 18.00 9 179.00 3500 —#+ 9220 [-117.91;-6649] 286% 315%

Cramer 2015 18 100.70 50.00 18 157.30 60.00 ‘H -56.60 [-9268;-2052] 14.5% 18.2%
|

Fixed effect model 43 43 : -76.79 [-90.54; -63.04] 100.0% -

Random effects model -76.66 [-114.22; -39.11] ~ 100.0%
Heterogeneity: I° = 25%, p = 0264

Test for overall effect (fixed effect). z = -10.94 (p < 0.001)
Test for overall effect (random effects): ¢, = -8.78 (p = 0.013)

E. Difference in change in RVEDV (mL) between TVI+PVR and PVR

TVHPVR PVR Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
Roubertie 2017 (moderate TR group) 8 -68.40 1973 16 -7420 9.30 —_— 580 [-861,2021] 210% 281%
Roubertie 2017 (severe TR group) 8 -88.00 6.18 9 -9220 13.10 = 420 [-537;1377] 476%  38.4%
Cramer 2015 18 -68.50 1765 18 -56.60 1840 —*— -11.90 [-2368;-0.12] 31.4% 33.4%

Fixed effect model 34 43 . -0.62 [-7.12; 6.08] 100.0% -
Random effects model % -0.74 [-24.90; 23.43] - 100.0%
Heterogeneity: P =62%, p =0072

Test for overall effect (fixed effect): z = -0.16 (p = 0.877) 20 -10 0 10 20

Test for overall effect (random effects): t, =-0.13 (p = 0.908)



Figure S8. Forest plots for RVESV (mL). Pooled mean difference and conclusions plot for
all comparisons. Cl, confidence interval; MD, mean difference; PVR, pulmonary valve
replacement; RVESV, right ventricular end-systolic volume; SD, standard deviation; TVI,
tricuspid valve intervention.

A. Difference in pre-op RVESV (mL) between TVI+PVR and PVR

TVHPVR PVR Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
Roubertie 2017 (moderate TR group) 8 8050 2800 16 71.30 17.00 ——— 920 [-1192,3032] 372% 37 2%
Roubertie 2017 (severe TR group) 8 7540 2000 9 8640 2600 —F—— -1100 [-3262;1092] 345%  345%
Cramer 2015 18 7920 2700 18 7320 4500 — = 600 [-1824,3024] 282% 282%

Fixed effect model 34 43 . 1.32 [-11.56; 14.20] 100.0% -
Random effects model ’%‘ 1.32 [-26.18; 28.82] -~ 100.0%
Heterogeneity: I* = 0%, p = 0,388

Test for overall effect (fixed effect) z = 0.20 (p = 0.841) 30 20 10 0 10 20 30

Test for overall effect (random effects) t; = 0.21 (p = 0.855)

B. Difference in post-op RVESV (mL) between TVI+PVR and PVR

TVI+PVR PVR Weight Weight
Study Total Mean  SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
Roubertie 2017 (moderate TR group) 8 5800 2900 16 4900 2200 ——T % 900 [-13.80,31.80] 19.6% 19.6%
Roubertie 2017 (severe TR group) 8 47.70 14.00 9 53.80 17.00 — 610 [-20.85; 865] 46.8% 46.8%
Cramer 2015 18 47.90 2400 18 4580 29.00 — 210 [-1529,1949] 336%  336%

Fixed effect model 34 43 0.39 [-10.47; 9.70] 100.0% -
Random effects model ’_'_—;?'_'_‘ -0.39 [-18.28; 17.51] - 100.0%
Heterogeneity: i* = 0%, p = 0.520

Test for overall effect (fixed effect): 7 = -0.08 (p = 0.940) -30 -20 10 0 10 20 30

Test for overall effect (random effects). ;= -0.09 (p = 0.934)

C. Change from pre-op to post-op RVESV (mL) in TVI+PVR

Postop Preop Weight  Weight
Study Total Mean SD Total Mean SD Mean Difference MD 956%-Cl (fixed) (random)
Roubertie 2017 (moderate TR group) 8 58.00 2900 8 8050 2800 —=—1 -2250 [5043; 543] 153%  153%
Roubertie 2017 (severe TR group) 8 47.70 14.00 8 7540 2000 —— 2770 [44.62,-10.78] 418%  41.8%
Cramer 2015 18 47.90 2400 18 7920 27.00 —F— -31.30 [47.99,-1461] 429% 429%

|

Fixed effect model 34 34 _ -28.45 [-39.38; -17.52] 100.0% -
Random effects model - -28.45 [-37.65; -19.25] - 100.0%
Heterogeneity: I° = 0%, p = 0.863
Test for averall effect (fixed effect): z = -5.10 (p < 0.001) 40 20 0 20 40

Test for overall effect (random effects): - = -13.30 (p = 0.006)

D. Change from pre-op to post-op RVESV (mL) in PVR

Postop Preop Weight  Weight
Study Total Mean  SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
Roubertie 2017 (moderate TR group) 16 49.00 2200 16 71.30 17.00 L 2230 [-35.92, -868] 57.0%  57.0%
Roubertie 2017 (severe TR group) 9 53.80 17.00 9 8640 2600 —*F{— -3260 [5290;-1230] 257% 257%
Cramer 2015 18 4580 29.00 18 73.20 45.00 . T— -2740 [52.13; -267] 17.3% 17.3%
|
Fixed effect model 43 43 <I> -26.83 [-36.11; -15.54] 100.0% -
Random effects model —_— -25.83 [-39.20; -12.46) = 100.0%
Tt T 1

Heterogeneity. I° = 0%, p = 0.704
Test for overall effect (fixed effect) z =-4.92 (p < 0.001) 40 20 0 20 40
Test for overal effect (random effects) t, =-8.31 (p = 0.014)

E. Difference in change in RVESV (mL) between TVI+PVR and PVR

TVI+PVR PVR Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)

Roubertie 2017 (moderate TR group) 8-2250 1425 16 -2230 695 _— 020 [-10.65,1025 220%  233%
Roubertie 2017 (severe TR group) 8-27.70 863 9 -32.60 10.35 — 490 [-4.13;1393] 295% 30.3%
Cramer 2015 18 -31.30 851 18 -27.40 1262 — -390 [-10.93; 313] 485%  464%

Fixed effect model 34 43 -0.49 [-5.39; 4.41] 100.0% -
Random effects model -0.37 [-11.84; 11.09] - 100.0%
Heterogeneity: I° = 12%, p = 0.320

Test for overall effect (fixed effect): z = -0.20 (p = 0.843) 0 5 0 5 10

Test for overall effect (random effects): t; =-0.14 (p = 0.901)




Figure S9. Forest plots for RVEF (%). Pooled mean difference and conclusions plot for
all comparisons. Cl, confidence interval; MD, mean difference; PVR, pulmonary valve
replacement; RVEF, right ventricular ejection fraction; SD, standard deviation; TVI, tricuspid
valve intervention.

A. Difference in pre-op RVEF (%) between TVI+PVR and PVR

TVI+PVR PVR Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)

Roubertie 2017 (moderate TR group) 8 3810 800 16 4150 700 -340 [992 312] 281% 333%

Roubertie 2017 (severe TR aroup) 8 4250 500 9 3830 500 420 [-056; 8.96] 526%  338%
Cramer 2015 18 561.00 13.00 18 523.00 11.00 —#*— 3800 [3013;4587] 19.3% 329%
Fixed effect model 34 43

8.58 [ 5.13;12.04] 100.0%
. -

Random effects model [-41.75; 67.30 100.0%
Heterogeneity I° = 97%, p < 0.001
Test for overall effect (fixed effect) z = 4 87 (p < 0.001) 40 20 0 20 40

Test for overall effect (random effects). t; = 1.01 (p = 0.420)

B. Difference in post-op RVEF (%) between TVI+PVR and PVR

TVI+PVR PVR Weight Weight
Study Total Mean SD Total Mean SD Mean Difference mMD 95%-Cl (fixed) (random)

Raubertie 2017 (maderate TR group) 8 4340 1100 16 4430 700 090 [-926,746) 96%  307%

Roubertie 2017 (severe TR group) 8 4610 200 9 4330 400 280 [-0.16, 576] 76.3%  366%
Cramer 2015 18 578.00 1000 18 559.00 11.00 —*— 1000 [1213;2587] 142% 327%
Fixed effect model 34 43 < 474 [ 216; 7.32] 100.0%

Random effects model 96 [-18.98; 32.89] - 1000%
Heterogeneity: I° = 90%, p < 0.001
Test for overal effect (fixed effect): z = 3.60 (p <0.001) 20 10 0 10 20
Test for overall effect (random effects). £, = 1.15 (p = 0.368)

C. Change from pre-op to post-op RVEF (%) in TVI+PVR

Postop Preop Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)
Roubertie 2017 (moderate TR group) 8 43.40 11.00 8 3810 800 : 530 [-4.13;1473] 112% 282%
Roubertie 2017 (severe TR group) 8 4610 200 8 4250 500 [ 360 [-013;733] 715% 396%
Cramer 2015 18 578.00 10.00 18 561.00 13.00 PiITTF— 1700 [9.42,24.58] 173%  321%
Fixed effect model 34 34 <= 6.11 [2.96; 9.27] 100.0% -~
Random effects model === §.38 [-9.77; 26.54] -~ 100.0%
Heterogeneity: I = 79%, p = 0.008
Test for overall effect (fixed effect): z = 380 (p <0.001) 20 -10 0 10 20

Test for overall effect (random effects) t; = 1.99 (p = 0.185)

D. Change from pre-op to post-op RVEF (%) in PVR

Postop Preop Weight  Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-C| (fixed) (random)
Roubertie 2017 (moderate TRgroup) 16 4430 7.00 16 4150 7.00 =t} i 280 [-205 765 357% 336%
Roubertie 2017 (severe TR group) 9 4330 400 9 3830 500 [ 500 [082 918 480% 338%
Cramer 2015 18 559.00 11.00 18 523.00 11.00 i —=— 3600 [2881;43.19] 163%  326%
Fixed effect model 43 43 & 9.26 [ 6.36; 12.16] 100.0% -
Random effects model e =435 [-31.49; 60.19] -~ 100.0%
Heterogeneity: I* = 97%, p < 0.001

Test for overall effect (fixed effect): z = 6.26 (p <0.001) 40 20 0 20 40

Test for overall effect {random effects): ¢, = 1.35 (p = 0.310)

E. Difference in change in RVEF (%) between TVI+PVR and PVR

TVI+PVR PVR Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (fixed) (random)

Roubertie 2017 (moderate TR group) 8 530481 16 280 247
Roubertie 2017 (severe TR group) 8 3.60 1.90 9 500213
Cramer 2015 18 17.00 3.87 18 36.00 3.67 =

250 [-105; 605] 154%  330%
-140 [-332 052] 527%  336%
-19.00 [-21.46;-16.54] 31.9%  334%

Fixed effect model 34 43
Random effects model

Heterogeneity: 7 =09% p <0.001

Test for overall effect (fixed effect): z = -9.03 (p < 0.001) 20 10 0 0 20
Test for overall effect (random effects). t; = -0.91 (p = 0.460)

641 [-7.80; -5.02] 100.0% -
-6.00 [-34.44; 22.45] - 100.0%



Figure S10. Forest plot for 30-day mortality. Pooled odds ratio and conclusions plot. Cl,
confidence interval; OR, odds ratio; PVR, pulmonary valve replacement; TVI, tricuspid valve
intervention.

TVI+PVR PVR Weight Weight
Study Events Total Events Total Odds Ratio OR 95%-Cl (fixed) (random)
Roubertie 2017 0 16 2 25 : 028 [0.01; 633] 33.2% 11.3%
Cramer 2015 0 18 0 18 i 0.0% 0.0%
Kogon 2015 0 16 0 19 E 0.0% 0.0%
Deshaies 2020 6 180 5 362 T 246 [0.74; 818] 556% 75.6%
Lueck 2018 1 10 1 18 . 1.89 [0.11;33.89] 111% 13.1%

Fixed effect model 240 442 : 1.67 [0.62; 4.52] 100.0% -
Random effects model ’% 1.86 [0.24; 14.61] - 100.0%
Heterogeneity: I~ = 0%, p = 0.437

Test for overall effect (fixed effect): z = 1.02 (p = 0.309) 01 0581 2 10

Test for overall effect (random effects): {; = 1.30 (p = 0.324)



