Supplementary methods
Prosthesis-patient mismatch (PPM) definition and assessment: 
Effective orifice area (EOA) was calculated by the continuity equation indexed to body surface area (BSA), as the product of left ventricular outflow tract (LVOT) cross sectional area derived from LVOT diameter and LVOT velocity–time integral (pulsed-wave Doppler), divided by the aortic valve velocity–time integral (continuous-wave Doppler). Severity of PPM was graded on the basis of  indexed EOA (EOAi) as no (>0.85 cm²/m²), moderate (0.65–0.85 cm²/m²), or severe (≤0.65 cm²/m²) in non-obese patients (body mass index [BMI] <30 kg/m2), and no (>0.70 cm²/m²), moderate (0.55–0.70 cm²/m²), or severe (≤0.55 cm²/m²) in obese patients (BMI ≥30 kg/m²). 
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Supplementary Table S1. Demographics, comorbidities and baseline echo data according to  annular size in patients with baseline KCCQ-OS.
	
	Overall (n=692)
	Larger annuli (n=388)
	Small annuli (n=304)
	p-value

	Age, years
	83 (80–86)
	82 (80–85)
	83 (80–86)
	0.090

	Female sex, n (%)
	394 (56.9%)
	138 (35.6%)
	256 (84.2%)
	<0.001

	Diabetes mellitus, n (%)
	204 (29.5%)
	122 (31.4%)
	82 (27.0%)
	0.201

	Dyslipidemia, n (%)
	403 (58.2%)
	232 (59.8%)
	171 (56.3%)
	0.348

	Hypertension, n (%)
	629 (90.9%)
	350 (90.2%)
	279 (91.8%)
	0.476

	COPD, n (%)
	72 (10.4%)
	43 (11.1%)
	29 (9.5%)
	0.509

	Liver disease, n (%)
	15 (2.2%)
	10 (2.6%)
	5 (1.6%)
	0.403

	Tissue disease, n (%)
	26 (3.8%)
	13 (3.4%)
	13 (4.3%)
	0.525

	Malignancy, n (%)
	62 (9.0%)
	35 (9.0%)
	27 (8.9%)
	0.949

	Previous stroke / TIA, n (%)
	85 (12.3%)
	52 (13.4%)
	33 (10.9%)
	0.311

	Extracardiac arteriopathy, n (%)
	80 (11.6%)
	44 (11.3%)
	36 (11.8%)
	0.838

	Frailty, n (%)
	113 (16.3%)
	60 (15.5%)
	53 (17.4%)
	0.486

	History of atrial fibrillation, n (%)
	247 (35.7%)
	155 (40.0%)
	92 (30.3%)
	0.008

	Coronary artery disease, n (%)
	336 (51.6%)
	213 (57.1%)
	123 (44.2%)
	0.001

	Previous myocardial infarction, n (%)
	76 (11.0%)
	48 (12.4%)
	28 (9.2%)
	0.187

	Previous cardiac surgery, n (%)
	55 (8.0%)
	39 (10.1%)
	16 (5.3%)
	0.021

	NYHA III or IV, n (%)
	515 (74.4%)
	284 (73.2%)
	231 (75.9%)
	0.404

	CCS grade III or IV, n (%)
	40 (5.8%)
	22 (5.7%)
	18 (5.9%)
	0.888

	Syncope, n (%)
	78 (11.3%)
	38 (9.8%)
	40 (13.2%)
	0.165

	Creatinine ≥2.0 mg/dL, n (%)
	25 (3.6%)
	18 (4.6%)
	7 (2.3%)
	0.102

	Creatinine, mg/dL
	1.03 (0.80–1.30)
	1.10 (0.88–1.35)
	0.93 (0.76–1.20)
	<0.001

	STS-PROM score (%)
	3.4 (2.5–4.9)
	3.3 (2.4–4.6)
	3.8 (2.7–5.3)
	0.001

	Baseline echo

	Mean gradient, mmHg
	41 (31–52)
	41 (30–51)
	41 (33–52)
	0.318

	Aortic valve area, cm²
	0.71 (0.60–0.86)
	0.73 (0.60–0.89)
	0.70 (0.56–0.83)
	0.017

	Left ventricular ejection fraction, %
	60 (53–65)
	59 (50–61)
	60 (55–65)
	<0.001

	Tricuspid annular plane systolic excursion, mm
	20 (18–24)
	20 (17–23)
	21 (18–24)
	0.031

	Right ventricular dysfunction, n (%)
	70 (10.4%)
	46 (12.2%)
	24 (8.2%)
	0.090

	Moderate or severe aortic regurgitation, n (%)
	66 (10.8%)
	31 (9.3%)
	35 (12.6%)
	0.189

	Moderate or severe mitral regurgitation, n (%)
	103 (15.5%)
	59 (15.7%)
	44 (15.2%)
	0.854

	Moderate or severe tricuspid regurgitation, n (%)
	72 (11.1%)
	41 (11.2%)
	31 (11.1%)
	0.968



Table S1. Values are n (%) or median (25%-75% interquartile ranges, IQR) unless otherwise indicated.
Abbreviations: CCS = Canadian Cardiologists Society, NYHA = New York Heart Association, COPD = chronic obstructive pulmonary disease, STS-PROM = Society of Thoracic Surgeons Predicted Risk of Mortality, TIA = Transient Ischemic Attack. 





























Supplementary Table S2. Procedural outcomes and complications according to annular size
	
	Overall cohort (n=732)
	Larger annuli (n=409)
	Small annuli 
(n=323)
	p-value

	General anesthesia, n (%)
	160 (21.9%)
	91 (22.3%)
	69 (21.4%)
	0.773

	Balloon pre-dilatation, n (%)
	407 (55.6%)
	227 (55.5%)
	180 (55.7%)
	0.951

	Device implanted, n (%)
SAPIEN 3
ACURATE Neo
	
368 (50.3%)
364 (49.7%)
	
309 (51.1%)
200 (48.9%)
	
159 (49.2%)
164 (50.8 %)
	0.615

	Device size, n (%)
	
	
	
	<0.001

	23 mm
	220 (30.1%)
	8 (2.0%)
	212 (65.6%)
	

	25 mm
	160 (21.9%)
	73 (17.9%)
	87 (26.9%)
	

	26 mm
	205 (28.0%)
	183 (44.7%)
	22 (6.8%)
	

	27 mm
	128 (17.5%)
	126 (30.8%)
	2 (0.6%)
	

	29 mm
	19 (2.6%)
	16 (4.6%)
	0 (0%)
	

	Balloon post-dilatation, n (%)
	241 (32.9%)
	145 (35.5%)
	96 (29.7%)
	0.101

	Procedural complication 

	Any device malposition, n (%)
	8 (1.1%)
	5 (1.22%)
	3 (0.93%)
	0.704

	Multiple device attempts, n (%)
	13 (1.78%)
	9 (2.20%)
	4 (1.24%)
	0.328

	Coronary obstruction, n (%)
	0 (0%)
	0 (0%)
	0 (0%)
	–

	Conversion to surgery, n (%)
	2 (0.27%)
	2 (0.49%)
	0 (0%)
	0.208

	Aortic dissection, n (%)
	2 (0.27%)
	2 (0.49%)
	0 (0.0%)
	0.208

	Annular rupture, n (%)
	3 (0.41%)
	2 (0.49%)
	1 (0.31%)
	0.706

	Cardiac tamponade, n (%)
	5 (0.68%)
	3 (0.73%)
	2 (0.62%)
	0.852

	Access-site complication, n (%)
	43 (5.87%)
	18 (4.40%)
	25 (7.74%)
	0.056

	Stent implantation, n (%)
	15 (2.1%)
	8 (2.0%)
	7 (2.2%)
	0.841

	Vascular surgery, n (%)
	3 (0.41%)
	3 (0.73%)
	0 (0%)
	0.123

	Procedural death, n (%)
	1 (0.14%)
	1 (0.24%)
	0 (0%)
	0.374

	Any procedural complication, n (%)
	61 (8.8%)
	32 (8.3%)
	29 (9.5%)
	0.552



Table S2. Values are n (%).
Supplementary Table S3. Procedural outcomes and complications according to annular size in patients with baseline KCCQ-OS
	
	Overall (n=692)
	Larger annuli 
(n=388)
	Small annuli (n=304)
	p-value

	Device implanted, n (%)
ACURATE Neo 
SAPIEN 3
	
344 (49.7%)
348 (50.3%)
	
191 (49.2%)
197 (50.8%)
	
153 (50.3%)
151 (49.7%)
	0.774

	Device size, n (%)
	
	
	
	<0.001

	23 mm
	208 (30.1%)
	8 (2.1%)
	200 (65.8%)
	

	25 mm
	150 (21.7%)
	68 (17.5%)
	82 (26.9%)
	

	26 mm
	194 (28.0%)
	174 (44.8%)
	20 (6.6%)
	

	27 mm
	124 (17.9%)
	122 (31.4%)
	2 (0.7%)
	

	29 mm
	16 (2.3%)
	16 (4.1%)
	0 (0%)
	

	Any device malposition, n (%)
	8 (1.2%)
	5 (1.3%)
	3 (1.0%)
	0.712

	Multiple device attempts, n (%)
	13 (1.9%)
	9 (2.3%)
	4 (1.3%)
	0.334

	Coronary occlusion, n (%)
	0 (0%)
	0 (0%)
	0 (0%)
	–

	Conversion to surgery, n (%)
	2 (0.3%)
	2 (0.5%)
	0 (0%)
	0.210

	Cardiac dissection, n (%)
	2 (0.3%)
	2 (0.5%)
	0 (0%)
	0.210

	Annular rupture, n (%)
	3 (0.4%)
	2 (0.5%)
	1 (0.3%)
	0.711

	Cardiac tamponade, n (%)
	5 (0.7%)
	3 (0.8%)
	2 (0.7%)
	0.859

	Access-site complication, n (%)
	40 (5.8%)
	17 (4.4%)
	23 (7.6%)
	0.075

	Stent implantation
	15 (2.2%)
	8 (2.1%)
	7 (2.3%)
	0.829

	Vascular surgery
	3 (0.4%)
	3 (0.8%)
	0 (0%)
	0.124

	Death (in-hospital), n (%)
	1 (0.1%)
	1 (0.3%)
	0 (0%)
	0.376

	Any procedural complication, n (%)
	61 (8.8%)
	32 (8.3%)
	29 (9.5%)
	0.552



Table S3. Values are n (%).














Supplementary Table S4. 30-day Echocardiographic findings according to annular size
	
	Overall cohort (n=732)
	Larger annuli (n=409)
	Small annuli (n=323)
	p-value

	Mean gradient, mmHg
	9 (6–12)
	8 (6–11)
	10 (7–13)
	<0.001

	Residual gradient >20 mmHg, n (%)
	22 (3.0%)
	7 (1.7%)
	15 (4.7%)
	0.022

	Effective orifice area, cm2 
	1.6 (1.3–1.9)
	1.7 (1.4–2.0)
	1.5 (1.2–1.8)
	<0.001

	Effective orifice area index to body surface area, cm2/m2 
	0.88 
(0.71–1.05)
	0.90 
(0.73–1.08)
	0.85 
 (0.69–0.99)
	<0.001

	Prosthesis-patient mismatch, n (%)
	
	
	
	0.019

	None
	434 (62.0%)
	259 (66.6%)
	175 (56.3%)
	

	Moderate 
	196 (28.0%)
	97 (24.9%)
	99 (31.8%)
	

	Severe 
	70 (10.0%)
	33 (8.5%)
	37 (11.9%)
	

	Left ventricular ejection fraction, % 
	63 (56–69)
	63 (55–68)
	65 (58–70)
	<0.001

	Left ventricular ejection fraction <50%, n (%)
	93 (12.9%)
	66 (16.5%)
	27 (8.4%)
	0.001

	Tricuspid annular plane systolic excursion, mm
	20 (17–24)
	20.5 (17–24)
	20 (17–25)
	0.646

	Left atrial volume index, mL/m²
	42.6
 (31.5–53.0)
	43.7 
(32.0–54.2)
	40.4 
(31.4–50.0)
	0.668

	Left atrial volume index mL/m2, n (%)
	469 (70.2%)
	263 (70.9%)
	206 (69.3%)
	0.668

	Moderate or severe residual aortic regurgitation, n (%)
	44 (6.1%)
	27 (6.7%)
	17 (5.3%)
	0.438

	Moderate or severe mitral regurgitation, n (%)
	81 (11.3%)
	43 (10.8%)
	38 (11.9%)
	0.633

	Moderate or severe tricuspid regurgitation, n (%)
	102 (14.7%)
	60 (15.6%)
	42 (13.6%)
	0.453













Table S4. Values are n (%) or median (25%-75% interquartile ranges, IQR) unless otherwise indicated. 





Supplementary Table S5. 30-day Echocardiographic findings according to annular size in patients with baseline KCCQ-OS
	30-day echo
	Overall (n=692)
	Larger annuli (n=388)
	Small annuli (n=304)
	p-value

	Mean gradient, mmHg
	9 (6–12)
	8 (6–11)
	10 (7–14)
	<0.001

	Residual gradient >20 mmHg, n (%)
	22 (3.2%)
	7 (1.8%)
	15 (5.0%)
	0.021

	Effective orifice area, cm2 
	1.6 (1.3–1.9)
	1.7 (1.4–2.0)
	1.5 (1.2–1.8)
	<0.001

	Effective orifice area index to body surface area, cm2/m2 
	0.88 (0.71–1.05)
	0.90 (0.74–1.08)
	0.84 (0.68–1.00)
	0.0004

	Prosthesis-patient mismatch, n (%)
	
	
	
	0.013

	None
	409 (61.8%)
	246 (66.7%)
	163 (55.6%)
	

	Moderate 
	184 (27.8%)
	91 (24.7%)
	93 (31.7%)
	

	Severe 
	69 (10.4%)
	32 (8.7%)
	37 (12.6%)
	

	Left ventricular ejection fraction, % 
	63 (56–69)
	63 (55–68)
	65 (58–71)
	0.0006

	Left ventricular ejection fraction <50%, n (%)
	88 (12.9%)
	63 (16.6%)
	25 (8.3%)
	0.001

	Tricuspid annular plane systolic excursion, mm
	21 (17–25)
	21 (17–24)
	21 (17–25)
	0.611

	Left atrial volume index, mL/m²
	42 (31–53)
	43 (32–54)
	40 (31–50)
	0.060

	Left atrial volume index mL/m2, n (%)
	439 (69.8%)
	247 (70.4%)
	192 (69.1%)
	0.723

	Moderate or severe residual aortic regurgitation, n (%)
	40 (5.9%)
	25 (6.5%)
	15 (5.9%)
	0.269

	Moderate or severe mitral regurgitation, n (%)
	77 (11.4%)
	42 (11.1%)
	35 (11.7%)
	0.821

	Moderate or severe tricuspid regurgitation, n (%)
	98 (15.0%)
	58 (16.0%)
	40 (13.8%)
	0.437




Table S5. Values are n (%) or median (25%-75% interquartile ranges, IQR) unless otherwise indicated. 
Supplementary Table S6. Ordinal analysis of KCCQ-OS according to annular size in patients with baseline KCCQ-OS
	
	Overall 
	Larger annuli 
	Small annuli 
	p-value

	1 Year (n=559)
severe decrease (>10 pts)
decrease (by 5-10 pts)
no change (±5 pts)
mild improvement (by 5-10 pts)
moderate improvement (by 10-20 pts) 
substantial improvement (20 pts)
	
36 (6.4%)
14 (2.5%)
58 (10.4%)
40 (7.2%)
99 (17.7%)
312 (55.8%)
	
16 (5.1%)
11 (3.5%)
29 (9.3%)
23 (7.4%)
53 (17.0%)
180 (57.7%)
	
20 (8.1%)
3 (1.2%)
29 (11.7%)
17 (6.9%)
46 (18.6%)
132 (53.4%)
	0.276

	3 Years (n=386)
severe decrease (>10 pts)
decrease (by 5-10 pts)
no change (±5 pts)
mild improvement (by 5-10 pts)
moderate improvement (by 10-20 pts) 
substantial improvement (20 pts)
	
35 (9.1%)
14 (3.6%)
48 (12.4%)
37 (9.6%)
47 (12.2%)
205 (53.1%)
	
16 (7.6%)
6 (2.9%)
25 (11.9%)
23 (10.9%)
22 (10.5%)
118 (57.6%)
	
19 (10.8%)
8 (4.6%)
23 (13.1%)
14 (8.0%)
25 (14.2%)
87 (49.4%)
	0.449



Table S6. Values are n (%). 
Abbreviations: KCCQ-OS = Kansas City Cardiomyopathy Questionnaire – Overall Score, pts= points












Supplementary Table S7. Sensitivity analysis according to different small annuli definition 

	
	Aortic Annulus ≥386 mm2 (N=571)
	Aortic Annulus <386 mm2 (N=161)
	Adjusted HR or OR (95% CI)
	p-value
	Aortic Annulus ≥400 mm2 (N=515)
	Aortic Annulus <400 mm2 (N=217)
	Adjusted HR or OR (95% CI)
	p-value

	1 year follow-up
	
	
	
	
	
	
	
	

	All-cause death at 1 year
	51 (8.9%)
	14 (8.7%)
	1.35 (0.67–2.71)
	0.398
	47 (9.1%)
	18 (8.3%)
	1.29 (0.68–2.46)
	0.438

	Cardiovascular death at 1 year
	31 (5.4%)
	8 (5.0%)
	1.11 (0.45–2.76)
	0.821
	28 (5.4%)
	11 (5.1%)
	1.26 (0.51–3.10)
	0.621

	HF hospitalization at 1 year
	55 (9.6%)
	15 (9.3%)
	1.02 (0.55–1.91)
	0.939
	48 (9.3%)
	22 (10.1%)
	1.26 (0.71–2.24)
	0.436

	Alive with good health status at 1 year
	302 (60.8%)
	76 (47.2%)
	0.78 (0.50–1.22)
	0.277
	272 (60.7%)
	106 (57.0%)
	0.87 (0.57–1.31)
	0.495

	3 years follow-up
	
	
	
	
	
	
	
	

	All-cause death at 3 years
	129 (22.6%)
	35 (21.7%)
	1.19 (0.78–1.80)
	0.428
	118 (22.9%)
	46 (21.2%)
	1.15 (0.78–1.70)
	0.481

	Cardiovascular death at 3 years
	89 (15.6%)
	24 (14.9%)
	1.14 (0.69–1.89)
	0.615
	80 (15.5%)
	33 (15.2%)
	1.22 (0.76–1.96)
	0.403

	HF hospitalization at 3 years
	88 (15.4%)
	24 (14.9%)
	1.06 (0.65-1.73)
	0.829
	79 (15.3%)
	33 (15.2%)
	1.15 (0.72-1.84)
	0.560

	Alive with good health status at 3 years
	199 (42.9%)
	55 (43.3%)
	0.94 (0.59–1.50)
	0.795
	179 (42.7%)
	75 (43.6%)
	0.95 (0.61–1.47)
	0.820



Table S7. Numbers are n (%). Time-to-event outcomes were modeled using Cox regression and are presented as hazard ratios (HR). Binary outcomes were analyzed using logistic regression and are presented as odds ratios (OR). Models were adjusted for age, sex, diabetes mellitus, frailty, NYHA class III–IV, serum creatinine, history of atrial fibrillation, and prosthesis type. 
Abbreviations: CI = confidence interval, HF = heart failure. 

















Supplementary Table S8. Demographics, comorbidities and imaging characteristics according to annular size and valve type (as treated)
	
	SAPIEN 3 (N=368)
	ACURATE Neo (N=364)

	
	Larger annuli
N = 209
	Small annuli
N = 159
	P value
	Larger annuli
N = 200
	Small annuli
N = 164
	P value

	Age, year 
	83 (80-85)
	83 (81-86)
	0.501
	82 (79-85)
	83 (80-86)
	0.060

	Female sex, n (%)
	66 (31.6%)
	136 (85.5%)
	<0.001
	78 (39.0%)
	136 (82.4%)
	<0.001

	Body mass index, kg/m2 
	27.0 
(24.7-31.1)
	27.5 (24.1- 31.1)
	0.985
	26.6 
(23.9-30.5)
	26.6 (24.1-29.7)
	0.611

	NYHA III or IV, n (%)
	151 (72.3)
	117 (73.6)
	0.775
	152 (76.0%)
	129 (78.7%)
	0.548

	CCS grade III or IV, n (%)
	12 (5.7%)
	10 (6.3%)
	0.826
	12 (6.0%)
	10 (6.1%)
	0.969

	Syncope, n (%)
	22 (10.5%)
	22 (13.8%)
	0.332
	17 (8.5%)
	20 (12.2%)
	0.246

	STS-PROM, % 
	3.2 (2.5-4.9)
	3.8 (2.8-5.5)
	0.008
	3.4 (2.4-4.7)
	3.9 (2.7-5.2)
	0.056

	Hypertension, n (%)
	190 (90.9%)
	144 (90.6%)
	0.910
	180 (90.0%)
	153 (93.3%)
	0.263

	Diabetes Mellitus, n (%)
	69 (33.0%)
	47 (29.6%)
	0.480
	61 (30.5%)
	42 (25.6%)
	0.303

	Serum creatinine, mg/dL 
	1.11 (0.88-1.38)
	0.95 (0.78-1.2)
	<0.001
	1.10 (0.87-1.30)
	0.9 (0.7-1.2)
	<0.001

	Coronary artery disease, n (%)
	113 (55.9%)
	69 (47.6%)
	0.124
	106 (55.5%)
	65 (42.8%)
	0.019

	Previous myocardial infarction, n (%)
	35 (16.8%)
	14 (8.8%)
	0.026
	17 (8.5%)
	18 (11.0%)
	0.425

	Previous stroke or TIA, n (%)
	25 (12.0%)
	20 (12.6%)
	0.858
	28 (14.0%)
	19 (12.0%)
	0.494

	COPD, n (%)
	27 (12.9%)
	18 (11.3%)
	0.643
	19 (9.5%)
	13 (7.9%)
	0.598

	Atrial fibrillation, n (%)
	86 (41.2%)
	50 (31.5%)
	0.056
	82 (41.0%)
	50 (30.5%)
	0.038

	Extracardiac Arteriopathy, n (%)
	28 (13.4%)
	11 (6.9%)
	0.045
	20 (10.0%)
	25 (15.2%)
	0.130

	Mean gradient, mmHg 
	41 (30-49)
	42 (31-51)
	0.485
	41 (30-52)
	41 (33-53.5)
	0.385

	Aortic valve area, cm2 
	0.7 (0.6-0.9)
	0.7 (0.6-0.9)
	0.301
	0.7 (0.6-0.9)
	0.7 (0.5-0.8)
	0.008

	Left ventricular ejection fraction, %
	60 (50-62)
	60 (55-65)
	0.006
	56.5 (48-61)
	60 (56-65)
	<0.001

	Right ventricular dysfunction, n (%)
	19 (9.4%)
	12 (7.8%)
	0.605
	29 (14.8%)
	14 (8.8%)
	0.082

	Moderate or severe aortic regurgitation, n (%)
	16 (8.9%)
	23 (16.1%)
	0.049
	18 (10.3%)
	15 (10.0%)
	0.918

	Moderate or severe mitral regurgitation, n (%)
	39 (19.4%)
	21 (13.9%)
	0.175
	22 (11.2%)
	24 (15.2%)
	0.270

	Moderate or severe tricuspid regurgitation, n (%)
	27 (13.9%)
	17 (11.6%)
	0.521
	17 (8.9%)
	18 (11.0%)
	0.363

	Aortic annulus area, mm2 
	486.7 (455.5-514)
	386.7 (366.1-408.7)
	<0.001
	477 (457.7-510.3)
	384.3 (360.6-409.7)
	<0.001

	 Aortic perimeter, mm
	79.7 (77.2-82)
	71 (69.1-73)
	<0.001
	79 (77.4-81.7)
	71.0 (68.8-73.6)
	<0.001

	Annular calcification, n (%)
	178 (85.2%)
	109 (69.0%)
	<0.001
	160 (80.0%)
	119 (72.6%)
	0.095

	LVOT calcification, n (%)
	63 (30.1%)
	34 (21.5%)
	0.064
	48 (24.0%)
	44 (26.8%)
	0.537



Table S8. Values are n (%) or median (25%-75% interquartile ranges) unless otherwise indicated. Abbreviations: CCS = Canadian Cardiology Society; COPD = chronic obstructive pulmonary disease, LVOT = left ventricular outflow tract, NYHA = New York Heart Association; STS-PROM = Society of Thoracic Surgeons Predicted Risk of Mortality, TIA = Transient Ischemic Attack.
















Supplementary Table S9. 30-day echocardiographic parameters according to annular size and valve type (as treated)
	

	
	SAPIEN 3 (N=368)
	ACURATE Neo (N=364)

	
	Larger annuli
N = 209
	Small annuli
N = 159
	P value
	Larger annuli
N = 200
	Small annuli
N = 164
	P value

	Mean gradient, mmHg 
	10 (8-13)
	12 (10-14)
	<0.001
	6.5 (5-9)
	7 (5-10)
	0.040

	Residual gradient >20 mmHg, n (%)
	6 (2.9%)
	10 (6.3%)
	0.108
	1 (0.5%)
	5 (3.1%)
	0.061

	Effective orifice area, cm2 
	1.6 (1.3-1.9)
	1.4 (1.2-1.6)
	<0.001
	1.8 (1.5-2.1)
	1.6 (1.4-1.9)
	<0.001

	Effective orifice area index to body surface area, cm2/m2 
	0.84 (0.69-1.02)
	0.76 (0.64-0.92)
	<0.001
	0.96 (0.84-1.14)
	0.91 (0.78-1.07)
	<0.001

	Prosthesis-patient mismatch, n (%)
	
	
	0.043
	
	
	0.144

	Moderate
	66 (32.7%)
	60 (39.2%)
	
	31 (16.6%)
	39 (24.7%)
	

	Severe
	23 (11.4%)
	27 (17.7%)
	
	10 (5.4%)
	10 (6.3%)
	

	Moderate or more residual aortic regurgitation, n (%)
	8 (3.8%)
	2 (1.3%)
	0.136
	19 (9.8%)
	15 (9.3%)
	0.864

	Left ventricular ejection fraction, %
	62 (55-68)
	65 (57-70)
	0.019
	63 (55-68)
	65 (58-72)
	0.135

	Left atrial volume index, mL/m2 
	41.4 (30.4-49.7)
	44.2 (32.2-54)
	0.066
	42.9 (32.0-54.4)
	40.1 (31.7-50)
	0.223

	Moderate or severe mitral regurgitation, n (%)
	24 (11.7%)
	19 (12.1%)
	0.908
	19 (9.8%)
	19 (11.7%)
	0.556

	Moderate or severe tricuspid regurgitation, n (%)
	30 (14.9%)
	23 (15.2%)
	0.937
	30 (15.0%)
	19 (12.0%)
	0.252



Table S9. Values are n (%), median (25%-75% interquartile ranges, IQR). 










Supplementary Table S10. Clinical and health-status outcomes according to annular size and valve type (as treated)
	
	SAPIEN 3 (N=368)
	ACURATE Neo (N=364)
	SAPIEN 3 vs ACURATE Neo
HR or RR (95% CI); p
	Small annuli vs Larger annuli
HR or RR (95% CI); p
	Interaction HR or RR SAPIEN 3 x Small annuli (95% CI); p 

	
	Larger annuli
N = 209
	Small annuli
N = 159
	P value
	Larger annuli
N =200
	Small annuli
N = 164
	P value
	
	
	

	At 1 year
	
	
	
	

	All-cause death, n (%)
	16 (7.7%)
	12 (7.6%)
	0.969
	25 (12.5%)
	12 (7.3%)
	0.103
	0.70 (0.42-1.16); p=0.167
	1.04 (0.58-1.85); p=0.899
	1.60 (0.57-4.54); p=0.373

	Cardiovascular death, n (%)
	7 (3.4%)
	10 (6.3%)
	0.183
	16 (8.0%)
	6 (3.7%)
	0.084
	0.74 (0.38–1.44); p=0.378
	1.22 (0.57–2.61); p=0.607
	3.64 (0.92–14.4); p=0.065

	Hospitalization for heart failure, n (%)
	22 (10.5%)
	21 (13.2%)
	0.428
	16 (8.0%)
	11 (6.7%)
	0.640
	1.57 (0.97–2.56); p=0.068
	1.35 (0.76–2.39); p=0.300
	1.64 (0.62–4.36); p=0.321

	 Alive with good health status at 1 year, n (%; n= 634)
	116 (63.0%)
	71 (52.6%)
	0.061
	104 (59.8%)
	87 (61.7%)
	0.727
	0.97 (0.85-1.09); p=0.571
	0.91 (0.79-1.05); p=0.195
	0.81 (0.63-1.04); p=0.108

	At 3 years
	
	
	
	
	
	
	
	
	

	All-cause death, n (%)
	51 (24.4%)
	33 (20.8%)
	0.409
	53 (26.5%)
	27 (16.5%)
	0.021
	0.97 (0.71-1.32); p=0.830
	0.87 (0.61-1.24); p=0.426
	1.33 (0.70-2.53); p=0.387

	Cardiovascular death, n (%)
	31 (14.8%)
	26 (16.4%)
	0.690
	38 (19.0%)
	18 (11.0%)
	0.035
	0.94 (0.65-1.37); p=0.760
	0.96 (0.63-1.45); p=0.831
	1.39 (0.87-4.09); p=0.108

	Hospitalization for heart failure, n (%)
	36 (17.2%)
	29 (18.2%)
	0.801
	28 (14.0%)
	19 (11.6%)
	0.494
	1.33 (0.91-1.96); p=0.141
	1.15 (0.73-1.82); p=0.541
	1.43 (0.67-3.07); p=0.358

	   Alive with good health status at 3 years, n (%; n=591)
	75 (44.6%)
	46 (36.2%)
	0.145
	66 (38.6%)
	67 (53.6%)
	0.010
	0.92 (0.77-1.09); p=0.337
	1.00 (0.82-1.62); p=0.985
	0.59 (0.41-0.85); p=0.004


Table S10. Outcomes are shown across annular size and valve type. Hazard or risk ratios (HR/RR) adjusted for transcatheter heart valve type and annular size, and interaction terms (annular size × valve type). Interaction p-values refer to the multiplicative term for Valve × annular size in adjusted models. 

Supplementary Table S11. Within-annulus comparison of transcatheter heart valve type at 3 years

	
	SAPIEN 3 vs ACURATE Neo in Larger annuli
	SAPIEN 3 vs ACURATE Neo in Small annuli
	P for interaction

	All-cause death at 3 years
	HR 0.87 (0.59–1.29)
	HR 1.16 (0.69–1.93)
	0.387

	HF hospitalization at 3 years
	HR 1.14 (0.70–1.88)
	HR 1.64 (0.92–2.93)
	0.358

	Alive with good health status at 3 years
	RR 1.16 (0.91–1.47)
	RR 0.68 (0.52–0.89)
	0.004



Table S11. Estimates are derived from factorial regression models including annular size, transcatheter heart valve type, and their interaction, adjusted for age, sex, diabetes, frailty, NYHA class III–IV, renal function, and history of atrial fibrillation. Within-annulus valve comparisons were obtained using post-estimation contrasts derived from the fitted interaction models. Hazard ratios (HRs) are reported for time-to-event outcomes and relative risks (RRs) for the patient-centered endpoint.









Supplementary Table S12. Clinical and health-status outcomes according to annular size and gender (as treated)
	
	Female sex (N=416)
	Male sex (N=251)
	Small annuli vs Larger annuli
HR or RR (95% CI); p
	Male vs Female
HR or RR (95% CI); p
	Interaction HR or RR Female x Small annuli (95% CI); p 

	
	Larger annuli
N = 144
	Small annuli
N = 272
	P value
	Larger annuli
N =265
	Small annuli
N = 51
	P value
	
	
	

	At 1 year
	
	
	
	

	All-cause death, n (%)
	9 (6.3%)
	20 (7.4%)
	0.674
	32 (12.1%)
	4 (7.8%)
	0.384
	0.73 (0.26-2.10); p=0.563
	0.51 (0.24-1.09); p=0.082
	1.67 (0.44-6.33); p=0.454

	Cardiovascular death, n (%)
	6 (4.2%)
	13 (4.8%)
	0.776
	17 (6.4%)
	3 (5.9%)
	0.886
	0.99 (0.28–3.44); p=0.986
	0.56 (0.21–1.46); p=0.235
	1.38 (0.28–6.90); p=0.692

	Hospitalization for heart failure, n (%)
	14 (9.7%)
	27 (9.9%)
	0.947
	24 (9.1%)
	5 (9.8%)
	0.866
	1.56 (0.58–4.14); p=0.386
	0.92 (0.47–1.80); p=0.805
	0.84 (0.26–2.76); p=0.744

	Alive with good health status at 1 year, n (%; n= 634)
	73 (59.4%)
	133 (56.3%)
	0.586
	147 (62.6%)
	25 (62.5%)
	0.995
	0.77 (0.37-1.60); p=0.481
	0.93 (0.58-1.50); p=0.759
	0.99 (0.73–1.35); p=0.957

	At 3 years
	
	
	
	
	
	
	
	
	

	All-cause death, n (%)
	27 (26.5%)
	54 (19.9%)
	0.787
	77 (29.1%)
	6 (7.2%)
	0.010
	0.44 (0.19-1.01); p=0.053
	0.62 (0.40-0.97); p=0.035
	2.54 (0.97–6.68); p=0.058

	Cardiovascular death, n (%)
	18 (12.5%)
	39 (14.3%)
	0.604
	51 (19.3%)
	5 (9.8%)
	0.106
	0.53 (0.21-1.34); p=0.181
	0.60 (0. 53-1.03); p=0.067
	2.33 (0.78-6.93); p=0.129

	Hospitalization for heart failure, n (%)
	23 (16.0%)
	40 (14.7%)
	0.732
	41 (15.5%) 
	8 (15.7%)
	0.969
	1.26 (0.59-2.73); p=0.551
	0.90 (0.53-1.51); p=0.678
	0.88 (0.35-2.24); p=0.790

	   Alive with good health status at 3 years, n (%; n=591)
	52 (44.1%)
	96 (44.4%)
	0.947
	89 (40.3%)
	17 (47.2%)
	0.432
	1.09 (0.52-2.28); p=0.823
	1.26 (0.77-2.06); p=0.356
	0.92 (0.59–1.42); p=0.695





Supplementary Table S13. Clinical and health-status outcomes according to annular size and new permanent pacemaker implantation (as treated)

	
	New Permanent Pacemaker (N=71)
	No New Pacemaker (N=661)
	Small annuli vs Larger annuli
HR or RR (95% CI); p
	New PM vs no new PM
HR or RR (95% CI); p
	Interaction HR or RR New PM x Small annuli (95% CI); p 

	
	Larger annuli
N = 49
	Small annuli
N = 22
	P value
	Larger annuli
N =300
	Small annuli
N = 301
	P value
	
	
	

	At 1 year
	
	
	
	

	All-cause death, n (%)
	5 (10.2%)
	4 (18.2%)
	0.350
	36 (10.0%)
	20 (6.6%)
	0.123
	0.87(0.46-1.64); p=0.670
	0.79 (0.30-2.04); p=0.621
	4.19 (0.98-17.9); p=0.054

	Cardiovascular death, n (%)
	3 (6.1%)
	2 (9.1%)
	0.651
	20 (5.6%)
	14 (4.7%)
	0.600
	1.11 (0.51–2.44); p=0.792
	0.93 (0.27–3.22); p=0.913
	2.54 (0.36–18.0); p=0.352

	Hospitalization for heart failure, n (%)
	2 (4.1%)
	3 (13.6%)
	0.146
	36 (10.0%)
	29 (9.6%)
	0.875
	1.24 (0.07–1.26); p=0.099
	0.30 (0.70–2,.18); p=0.457
	4.27 (0.65–28.13), p=0.132

	 Alive with good health status at 1 year, n (%; n= 634)
	28 (66.7%)
	7 (33.3%)
	0.012
	192 (60.8%)
	151 (59.2%)
	0.708
	0.87 (0.58-1.30); p=0.493
	1.61 (0.79-3.29); p=0.190
	0.51 (0.27–0.96); p=0.039

	At 3 years
	
	
	
	
	
	
	
	
	

	All-cause death, n (%)
	13 (26.5%)
	8 (36.4%)
	0.401
	91 (25.3%)
	52 (17.3%)
	0.013
	0. 77 (0.52-1.13); p=0.186
	0.80 (0.44-1.45); p=0.469
	3.13 (1.19-8.21); p=0.020

	Cardiovascular death, n (%)
	10 (20.4%)
	4 (28.6%)
	0.827
	59 (16.4%)
	40 (13.3%)
	0.266
	0.92 (0.58-1.45); p=0.720
	1.04 (0.52-2.06); p=0.910
	1.62 (0.47-5.64); p=0.448

	Hospitalization for heart failure, n (%)
	7 (14.3%)
	3 (13.6%)
	0.942
	57 (15.8%) 
	45 (14.9%)
	0.754
	1.13 (0.73-1.77); p=0.584
	0.70 (0.31-1.55); p=0.379
	1.21 (0.29-5.09); p=0.790

	   Alive with good health status at 3 years, n (%; n=591)
	14 (37.8%)
	7 (38.9%)
	0.940
	127 (42.1%)
	106 (45.3%)
	0.452
	0.99 (0.65-1.50); p=0.947
	0.95 (0.45-2.00); p=0.883
	1.01 (0.51–1.99); p=0.977




Supplementary Table S14. Standardized mean difference before and after Overlap weighting 

	Covariate
	SMD before weighting
	SMD after weighting

	Age
	-0.127
	-0.082

	Gender
	-1.152
	-0.551

	BMI
	-0.018
	-0.006

	Frailty
	-0.016
	-0.016

	STS-PROM score
	-0.141
	-0.104

	Diabetes mellitus
	0.093
	0.029

	Hypertension
	-0.052
	-0.059

	COPD
	0.054
	0.029

	Coronary artery disease
	0.213
	0.103

	History of atrial fibrillation 
	0.212
	0.136

	Extracardiac arteriopathy
	0.019
	-0.020

	Serum creatinine
	0.340
	0.204

	NYHA class III-IV
	-0.048
	-0.012

	Aortic valve area (baseline echo)
	0.180
	0.086

	Mean aortic gradient (baseline echo)
	-0.067
	-0.026

	Left ventricular ejection fraction (baseline echo)
	-0.406
	-0.233

	THV Type
	0.037
	0.016



Table S14. Standardized mean differences (SMDs) for all baseline covariates before and after application of overlap weighting. Adequate balance was defined as an absolute SMD <0.10, and acceptable balance as <0.25. Overlap weighting substantially improved covariate balance, with most covariates achieving SMD <0.10 and all except sex achieving SMD <0.25.
Abbreviations:  BMI= body mass index, NYHA = New York Heart Association; COPD: chronic obstructive pulmonary disease, STS-PROM = Society of Thoracic Surgeons Predicted Risk of Mortality, THV = transcatheter heart valve.





Supplementary Table S15. Adjusted clinical outcomes after Overlap Weighting

	
	Adjusted HR or OR (95% CI) for small vs larger annuli
	p-value

	1 year follow-up
	
	

	All-cause death at 1 year
	1.26 (0.66–2.42)
	0.487

	Cardiovascular death at 1 year
	1.32 (0.60–2.91)
	0.487

	HF hospitalization at 1 year
	1.52 (0.85–2.71)
	0.156

	Alive with good health status at 1 year
	0.73 (0.48–1.11)
	0.146

	3 years follow-up
	
	

	All-cause death at 3 years
	0.84 (0.57–1.25)
	0.391

	Cardiovascular death at 3 years
	0.92 (0.58–1.46)
	0.730

	HF hospitalization at 3 years
	1.20 (0.76-1.88)
	0.434

	Alive with good health status at 3 years
	1.02 (0.66–1.57)
	0.931



Table S15. Time-to-event outcomes were modeled using Cox regression and are presented as hazard ratios (HR). Binary outcomes were analyzed using logistic regression and are presented as odds ratios (OR). Models were adjusted for age, sex, diabetes mellitus, frailty, NYHA class III–IV, serum creatinine, history of atrial fibrillation, and prosthesis type.  
Abbreviations: CI= confidence interval, KCCQ = Kansas City Cardiomyopathy Questionnaire – Overall Summary score, HF= heart failure. 






Supplementary Figure S1. Flow diagram of study population derivation from the SCOPE I randomized trial
[image: ]

Abbreviations: AV= aortic valve, CT = computed tomography, KCCQ-OS = Kansas City Cardiomyopathy Questionnaire – Overall score, LVOT = left ventricular outflow tract, TAVR = Transcatheter Aortic Valve Replacement, TF= transfemoral.










Supplementary Figure S2. Covariate Balance Before and After Overlap Weighting
[image: ]
Figure S2. Love plot illustrating standardized mean differences for all baseline covariates before and after overlap weighting. Vertical dashed lines indicate thresholds for acceptable balance (|SMD|=0.10 and 0.25). Overlap weighting resulted in marked improvement in balance across most variables, with residual imbalance primarily observed for sex and left ventricular ejection fraction. 
Abbreviations: AVA= aortic valve area, BMI =body mass index, CAD = Coronary Artery Disease; COPD = chronic obstructive pulmonary disease, LVEF = left ventricular ejection fraction, NYHA = New York Heart Association; and STS = Society of Thoracic Surgeons Predicted Risk of Mortality, THV = transcatheter heart valve.
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Figure $1. Flow diagram of study population derivation from the SCOPE | randomized trial
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