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Table S1. Detailed Search Strategy for Each Database
	PubMed

	#1
	[bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK3][bookmark: OLE_LINK2]"Transcatheter Aortic Valve Replacement"[MeSH Terms] OR "transcatheter aortic valve implantation"[Title/Abstract]

	#2
	[bookmark: OLE_LINK6][bookmark: OLE_LINK1]((((((((("volume"[Title/Abstract] NOT "tidal"[Title/Abstract]) NOT "hemodialysis"[Title/Abstract]) NOT "stroke"[Title/Abstract]) NOT "lung"[Title/Abstract]) NOT "pressure"[Title/Abstract]) NOT "platelet"[Title/Abstract]) NOT "blood"[Title/Abstract]) NOT "brain"[Title/Abstract]) NOT "hematoma"[Title/Abstract]) NOT "hemofiltration"[Title/Abstract]

	#3
	#1 AND #2

	Embase

	#1
	[bookmark: OLE_LINK15]'transcatheter aortic valve replacement'/exp OR 'transcatheter aortic valve replacement'

	#2
	volume:ab,ti NOT tidal:ab,ti NOT hemodialysis:ab,ti NOT stroke:ab,ti NOT lung:ab,ti NOT pressure:ab,ti NOT platelet:ab,ti NOT blood:ab,ti NOT brain:ab,ti NOT hematoma:ab,ti NOT hemofiltration:ab,ti

	#3
	#1 AND #2 AND [embase]/lim

	Web of science

	#1
	[bookmark: OLE_LINK11][bookmark: OLE_LINK14][bookmark: OLE_LINK12]TS=(Transcatheter Aortic Valve Replacement OR transcatheter aortic valve implantation)

	#2
	TS=((((((((((volume NOT tidal) NOT hemodialysis) NOT stroke) NOT lung) NOT pressure) NOT platelet) NOT blood) NOT brain) NOT hematoma) NOT hemofiltration)

	#3
	#1 AND #2 AND [embase]/lim




Table S2. Quality assessments of included studies by Newcastle-Ottawa Scale
	Study

	Selection
	
	Comparability
	
	Outcome
	Total score

	
	Exposed cohort
	Nonexposed cohort
	Ascertainment of exposure
	Outcome of interest
	
	
	
	Assessment of outcome
	Length of follow-up
	Adequacy of follow-up
	

	D‘Onofrio 2013
	1
	1
	1
	1
	
	0
	
	1
	1
	1
	7

	Badheka 2015
	1
	1
	1
	1
	
	2
	
	1
	1
	1
	9

	Kim 2015
	1
	1
	1
	1
	
	2
	
	1
	1
	1
	9

	De Biasi 2016
	1
	1
	1
	1
	
	0
	
	1
	1
	1
	7

	Bestehorn 2017
	1
	1
	1
	1
	
	0
	
	1
	1
	1
	7

	Verma 2017
	1
	1
	1
	1
	
	0
	
	1
	1
	1
	7

	Ando 2018
	1
	1
	1
	1
	
	2
	
	1
	1
	1
	9

	Kaier 2018
	1
	1
	1
	1
	
	0
	
	1
	1
	1
	7

	Mao 2018
	1
	1
	1
	1
	
	2
	
	1
	1
	1
	9

	Wassef 2018
	1
	1
	1
	1
	
	0
	
	1
	1
	1
	7

	Ahuja 2019
	1
	1
	1
	1
	
	0
	
	1
	1
	1
	7

	Vemulapalli 2019
	1
	1
	1
	1
	
	2
	
	1
	1
	1
	9

	Bansal 2021
	1
	1
	1
	1
	
	2
	
	1
	1
	1
	9

	Ando 2023
	1
	1
	1
	1
	
	2
	
	1
	1
	1
	9

	Bestehorn 2023
	1
	1
	1
	1
	
	0
	
	1
	1
	1
	7

	Willner 2024
	1
	1
	1
	1
	
	0
	
	1
	1
	1
	7

	Isogai 2022
	1
	1
	1
	1
	
	2
	
	1
	1
	1
	9





Table S3. Baseline Characteristics of Included Studies.
	[bookmark: _Hlk191226977][bookmark: _Hlk191219420]Number
	[bookmark: _Hlk191226916]Author
	Year
	Country
	Study period
	Number of patients
	Number of hospitals
	Operation types
	Hospital volume (case/year)
	Odd ratio 
(95% CI)
	POM（death/total）
	Definition of POM

	1
	D’Onofrio(23)
	2013
	Italy
	2008-2012
	774
	21
	TA-TAVI
	<27
	NR
	12.20
	30-day

	
	
	
	
	
	
	
	
	≥27
	NR
	9.1
	

	2
	Kim (10)
	2015
	United States
	2012
	7660
	256
	TA-TAVI
	<10
	3.08(1.69-5.65)
	8.5
	In-hospital

	
	
	
	
	
	
	
	
	≥10
	1
	4.1
	

	
	
	
	
	
	
	
	TF-TAVI
	<20
	1.55(1.09-2.21)
	6.5
	

	
	
	
	
	
	
	
	
	≥20
	1
	4.55
	

	3
	De Biasi (24)
	2015
	United States
	2012
	7635
	256
	TA-TAVI/TF-TAVI
	<20
	NR
	6.3
	In-hospital

	
	
	
	
	
	
	
	
	20-39
	NR
	7.0
	

	
	
	
	
	
	
	
	
	40-59
	NR
	5.1
	

	
	
	
	
	
	
	
	
	≥60
	NR
	3.6
	

	4
	Badheka (9)
	2015
	United States
	2012
	1481
	248
	TA-TAVI /TF-TAVI
	<5
	1
	6.4
	In-hospital

	
	
	
	
	
	
	
	
	6-10
	0.92(0.70-1.21)
	5.9
	

	
	
	
	
	
	
	
	
	11-20
	0.80(0.60-1.06
	5.2
	

	
	
	
	
	
	
	
	
	≥20
	0.38(0.27-0.54)
	2.8
	

	5
	Bestehorn (15)
	2017
	Germany
	2014
	9224
	87
	TF-TAVI
	<50
	NR
	5.6
	In-hospital

	
	
	
	
	
	
	
	
	50-99
	NR
	5.0
	

	
	
	
	
	
	
	
	
	100-149
	NR
	4.0
	

	
	
	
	
	
	
	
	
	155-199
	NR
	3.4
	

	
	
	
	
	
	
	
	
	≥200
	NR
	2.4
	

	6
	Verma (25)
	2016
	United States
	2014-2015
	196
	3
	TF-TAVI/TA-TAVI/TAo-TAVI
	<40
	1
	9.5
	30-day

	
	
	
	
	
	
	
	
	40-75
	NR
	4.8
	

	
	
	
	
	
	
	
	
	>75
	0.33(0.16-0.68)
	6.1
	

	7
	Kaier (16)
	2018
	Germany
	2008
	1122
	NR
	TA-TAVI/TF-TAVI
	<50
	NR
	10.11
	In-hospital

	
	
	
	
	
	
	
	
	50-99
	NR
	9.32
	

	
	
	
	
	
	
	
	
	≥100
	NR
	6.59
	

	
	
	
	
	2009
	2599
	NR
	
	<50
	NR
	9.81
	

	
	
	
	
	
	
	
	
	50-99
	NR
	8.36
	

	
	
	
	
	
	
	
	
	≥100
	NR
	6.08
	

	
	
	
	
	2010
	4806
	NR
	
	<50
	NR
	9.00
	

	
	
	
	
	
	
	
	
	50-99
	NR
	8.11
	

	
	
	
	
	
	
	
	
	≥100
	NR
	6.14
	

	
	
	
	
	2011
	6523
	NR
	
	<50
	NR
	7.68
	

	
	
	
	
	
	
	
	
	50-99
	NR
	8.02
	

	
	
	
	
	
	
	
	
	≥100
	NR
	5.87
	

	
	
	
	
	2012
	8240
	NR
	
	<50
	NR
	6.15
	

	
	
	
	
	
	
	
	
	50-99
	NR
	7.07
	

	
	
	
	
	
	
	
	
	≥100
	NR
	5.03
	

	
	
	
	
	2013
	9147
	NR
	
	<50
	NR
	5.49
	

	
	
	
	
	
	
	
	
	50-99
	NR
	5.85
	

	
	
	
	
	
	
	
	
	≥100
	NR
	5.29
	

	
	
	
	
	2014
	1155910.
	NR
	
	<50
	NR
	5.34
	

	
	
	
	
	
	
	
	
	50-99
	NR
	4.58
	

	
	
	
	
	
	
	
	
	≥100
	NR
	3.70
	

	Number
	Author
	Year
	Country
	Study period
	Number of patients
	Number of hospitals
	Operation types
	Hospital volume (case/year)
	Odd ratio 
(95% CI)
	POM（death/total）
	Definition of POM

	8
	Ando (11)
	2018
	United States
	2011-2015
	9110
	NR
	EV-TAVI
	≤30
	2.31(1.53-3.52)
	2.31
	In-hospital

	
	
	
	
	
	
	
	
	30-130
	1.87(1.24-2.81)
	1.87
	

	
	
	
	
	
	
	
	
	≥130
	1.57(1.02-2.24
	1.57
	

	9
	Wassef (26)
	2018 
	Northern and Southern Europe
	2005-2016
	2205
	16
	TA-TAVI/TF-TAVI
	<50
	NR
	8.80
	30-day

	
	
	
	
	
	
	
	
	50-100
	NR
	5.70
	

	
	
	
	
	
	
	
	
	≥100
	NR
	3.90
	

	10
	Mao (27)
	2018
	United States
	2013-2014
	10962
	NR
	TF-TAVI/TA-TAVI
	<35
	1
	6.90
	30-day

	
	
	
	
	
	
	
	
	≥35
	0.93(0.77-1.12)
	6.60
	

	
	
	
	
	2014-2015
	24442
	
	
	<52
	1
	6.30
	

	
	
	
	
	
	
	
	
	≥52
	0.81(0.67-0.99)
	5.00
	

	11
	Vemulapalli (14)
	2019
	United States
	2015-2017
	96256
	554
	TF-TAVI
	5-36
	1.21(1.03-1.41)
	3.19
	30-day

	
	
	
	
	
	
	
	
	37-54
	1.19(1.05-1.34)
	3.14
	

	
	
	
	
	
	
	
	
	55-85
	1.10(0.99-1.09)
	2.93
	

	
	
	
	
	
	
	
	
	≥86
	1
	2.66
	

	12
	Ahuja (28)
	2019
	United States
	2012-2015
	30405
	228
	TAVR
	5-50
	NR
	4.1
	In-hospital

	
	
	
	
	
	
	
	
	50-100
	NR
	4.3
	

	
	
	
	
	
	
	
	
	≥100
	NR
	3.5
	

	13
	Bansal (29)
	2021
	United States
	2014-2017
	25933
	5296
	TAVR
	Q1
	1
	4.32
	In-hospital

	
	
	
	
	
	
	
	
	Q2
	0.660(0.452-0.951)
	2.82
	

	
	
	
	
	
	
	
	
	Q3
	0.511(0.345-0.745)
	2.28
	

	14
	Ando (13)
	2023
	Japan
	2018-2020
	22741
	172
	TF-TAVI
	<27
	0.45(0.22-0.94)
	0.50
	30-day

	
	
	
	
	
	
	
	
	27-38
	0.67(0.41-1.12)
	0.75
	

	
	
	
	
	
	
	
	
	38-60
	1.03(0/69-1.55)
	1.19
	

	
	
	
	
	
	
	
	
	>60
	1
	1.21
	

	15
	Bestehorn (12)
	2023
	Germany
	2018
	18763
	81
	TF-TAVI
	1-99
	NR
	3.70
	In-hospital

	
	
	
	
	
	
	
	
	100-149
	NR
	1.90
	

	
	
	
	
	
	
	
	
	150-199
	NR
	2.60
	

	
	
	
	
	
	
	
	
	200-249
	NR
	2.80
	

	
	
	
	
	
	
	
	
	250-299
	NR
	2.00
	

	
	
	
	
	
	
	
	
	300-349
	NR
	2.90
	

	
	
	
	
	
	
	
	
	350-399
	NR
	2.00
	

	
	
	
	
	
	
	
	
	≥400
	NR
	2.00
	

	
	
	
	
	2019
	22137
	82
	
	1-99
	NR
	2.30
	

	
	
	
	
	
	
	
	
	100-149
	NR
	3.80
	

	
	
	
	
	
	
	
	
	150-199
	NR
	3.10
	

	
	
	
	
	
	
	
	
	200-249
	NR
	2.10
	

	
	
	
	
	
	
	
	
	250-299
	NR
	2.40
	

	
	
	
	
	
	
	
	
	300-349
	NR
	1.60
	

	
	
	
	
	
	
	
	
	350-399
	NR
	1.60
	

	
	
	
	
	
	
	
	
	≥400
	NR
	1.80
	


Table S3.(continued). Baseline Characteristics of Included Studies 
	Number
	Author
	Year
	Country
	Study period
	Number of patients
	Number of hospitals
	Operation types
	Hospital volume (case/year)
	Odd ratio 
(95% CI)
	POM（death/total）
	Definition of POM

	16
	Willner (30)
	2023
	France
	2010-2019
	58111
	NR
	TAVR
	Q1
	NR
	2.90
	In-hospital

	
	
	
	
	
	
	
	
	Q2
	NR
	3.60
	

	
	
	
	
	
	
	
	
	Q3
	NR
	3.10
	

	17
	Isogai (31)
	2022
	United States
	2012-2017
	82764
	789
	TAVR(non-transapical)
	≤49
	1
	2.98
	In-hospital

	
	
	
	
	
	
	
	
	50-99
	0.79(0.69-0.90)
	2.25
	

	
	
	
	
	
	
	
	
	100-1999
	0.64(0.55-0.73)
	1.82
	

	
	
	
	
	
	
	
	
	≥200
	0.55(0.46-0.66)
	1.58
	




Figure S1. Distribution of annual hospital TAVR procedural volume and associated short-term mortality rates across the included studies.

[image: A graph of a patient's disease

AI-generated content may be incorrect.]



Figure S2. Subgroup analysis by adjustment for confounders (adjusted vs unadjusted).

[image: A graph with numbers and lines

AI-generated content may be incorrect.]


Figure S3. Subgroup analysis by sample size (<5000 vs ≥5000).
[image: A screenshot of a graph

AI-generated content may be incorrect.]
Legend: Forest plot comparing the association between hospital TAVR procedural volume and short-term postoperative mortality stratified by study sample size. Studies with <5000 participants showed a stronger inverse volume–outcome association (OR = 0.49; 95% CI 0.40–0.60) compared with studies with ≥5000 participants (OR = 0.73; 95% CI 0.58–0.91).


Figure S4. Subgroup analysis by number of hospitals included (<100 vs ≥100).
[image: A diagram with numbers and lines

AI-generated content may be incorrect.]
Legend: Forest plot showing the relationship between hospital TAVR volume and mortality stratified by the number of hospitals included in each study. Studies with <100 hospitals demonstrated a larger risk reduction than those including ≥100 hospitals.



Figure S5. Subgroup analysis by hospital volume categorization method.
[image: A diagram of a graph

AI-generated content may be incorrect.]
Legend: Forest plot illustrating the effect of different hospital volume stratification methods on mortality estimates. Studies using finer classifications (e.g., quintiles, octiles) showed stronger volume–outcome associations.


Figure S6. Subgroup analysis by mortality definition (30-day vs in-hospital).
[image: A screenshot of a graph

AI-generated content may be incorrect.]
Legend: Forest plot assessing whether the definition of short-term mortality influences the volume–outcome relationship. The association was significant when mortality was defined as in-hospital death but nonsignificant for 30-day mortality.





Figure S7. Subgroup analysis according to Newcastle–Ottawa Scale total score (9 vs <9).
[image: A screenshot of a graph

AI-generated content may be incorrect.]
Legend: Forest plot comparing high-quality (NOS = 9) versus moderate-quality studies (NOS < 9). 



Figure S8. Subgroup analysis according to Newcastle–Ottawa Scale comparability subscore (2 vs <2).
[image: A screenshot of a graph

AI-generated content may be incorrect.]
Legend: Forest plot assessing whether studies with stronger comparability control (score = 2) reported more conservative effect estimates compared with studies with limited confounder control.


Figure S9. Leave-one-out sensitivity analysis.

[image: ]


Figure S10. Funnel plot assessing publication bias in the association between hospital TAVR procedural volume and short-term mortality.
[image: A graph with blue dots and white text

AI-generated content may be incorrect.]
Funnel Plot for Publication Bias of Association Between Hospital Surgical Case Volume Per Year and The Risk of Postoperative Mortality Among Aortic Valvular Heart Disease Patients Undergoing TAVR.
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