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Supplementary Table 1. Inter- and intraobserver variabilities
	
	Interobserver variability
	Intraobserver variability

	 
	ICC [95% CI]
	ICC [95% CI]

	LV GWI
	0.942 [0.796-0.985]
	0.978 [0.915-0.994]

	LV GCW
	0.961 [0.852-0.990]
	0.979 [0.921-0.995]

	LV GWIV
	0.888 [0.632-0.970]
	0.958 [0.848-0.989]

	LV GCWV
	0.938 [0.773-0.984]
	0.971 [0.892-0.993]


Abbreviations: ICC = intraclass correlation coefficient, LV = left ventricular, GWI = global myocardial work index, GCW = global constructive work, GWIV = volume-adjusted global myocardial work index, GCWV = volume-adjusted global constructive work


Supplementary Table 2. Baseline clinical characteristics of the patients
	Age (years)
	78.7±6.3

	Female sex (n)
	128 (41%)

	Height (cm)
	167.3±11.2

	Weight (kg)
	78.5±16.4

	BSA (m²)
	1.90±0.22

	SBP (mmHg)
	122±21.5

	DBP (mmHg)
	63.1±13.6

	NYHA Stage 2+ (n)
	226 (72%)

	Angina (n)
	110 (35%)

	Syncope (n)
	42 (13%)

	Dyspnea (n)
	261 (83%)

	Hypertension (n)
	297 (94%)

	Diabetes mellitus (n)
	130 (41%)

	Atrial fibrillation (n)
	111 (35%)

	Coronary artery disease (n)
	158 (50%)

	Previous revascularization (n)
	105 (33%)

	Peripheral artery disease (n)
	55 (17%)

	Chronic kidney disease (n)
	176 (55%)

	CIED (n)
	56 (18%)

	COPD (n)
	67 (21%)

	Stroke (n)
	45 (14%)

	Hypothyroidism (n)
	26 (8%)


Data are presented as mean±standard deviation or number of patients (%).
Abbreviations: BSA = body surface area, SBP = systolic blood pressure, DBP = diastolic blood pressure, NYHA = New York Heart Association, CIED = cardiac implantable electronic device, COPD = Chronic obstructive lung disease, 


Supplementary Table 3. Differences in baseline characteristics between the normal-flow, high-gradient, classical low-flow, low-gradient and the paradox low-flow, low-gradient patients
	
	all patients (n=300)
	NFHG 
(n=196)
	cLFLG 
(n=74)
	pLFLG 
(n=30)
	P

	Female sex (n)
	128 (41%)
	85 (43%)
	22 (30%)
	15 (50%)
	0.063

	NYHA Stage 2+ (n) 
	226 (72%)
	141 (72%)
	50 (68%)
	22 (73%)
	0.737

	Angina (n)
	110 (35%)
	71 (36%)
	21 (28%)
	12 (40%)
	0.554

	Syncope (n)
	42 (13%)
	28 (14%)
	9 (12%)
	4 (13%)
	0.967

	Dyspnea (n) 
	261 (83%)
	162 (83%)
	62 (84%)
	24 (80%)
	0.426

	Hypertension (n) 
	297 (94%)
	185 (94%)
	69 (93%)
	28 (93%)
	0.511

	Diabetes mellitus (n)
	130 (41%)
	75 (38%)
	35 (47%)
	10 (33%)
	0.343

	Atrial fibrillation (n) 
	111 (35%)
	55 (28%)
	40 (54%)
	10 (33%)
	<0.001

	Coronary artery disease (n) 
	158 (50%)
	90 (46%)
	46 (62%)
	16 (52%)
	0.068

	Peripheral artery disease (n) 
	55 (17%)
	31 (16%)
	16 (22%)
	6 (20%)
	0.481

	Significant AR (n)
	13 (4%)
	9 (5%)
	4 (5%)
	0 (0%)
	0.556

	Significant MR (n)
	20 (7%)
	15 (8%)
	5 (7%)
	0 (0%)
	0.391

	Significant TR (n)
	25 (8%)
	14 (7%)
	9 (12%)
	2 (7%)
	0.393



Abbreviations: NFHG = normal-flow high-gradient, cLFLG = classical low-flow low-gradient, pLFLG = paradoxical low-flow flow-gradient, NYHA = New York Heart Association, AR = aortic regurgitation, MR = mitral regurgitation, TR = tricuspid regurgitation.


Supplementary Table 4. Echocardiographic characteristics of the patients
	IVSd (mm)
	12.9±3.3

	PWd (mm)
	11.3±5.6

	RWT
	0.48±0.29

	LVMi (g/m²)
	128±99

	LV EDV (ml)
	141.5±48.7

	LV EDVi (ml/m²)
	74.3±22.4

	TAPSE (mm)
	20.9±5.6

	Significant TR (n)
	25 (8%)

	PASP (mmHg)
	39.4±14

	LVOT VTI (cm/s)
	23.5±7.4

	Significant AR (n)
	13 (4%)

	AV peak gr. (mmHg)
	65.3±23.8

	AV mean gr. (mmHg)
	42.8±16.7

	AV VTI (cm/s)
	97.7±23.4

	Significant MR (n)
	20 (7%)

	E/A
	1.1±0.7

	DT (ms)
	198±72.8

	E/e’ average
	12.1±5.2

	LAV (ml)
	81.4±37.8

	LAVi (ml/m²)
	42.1±17.3

	RAV (ml)
	58.6±37.4

	RAVi (ml/m²)
	30.5±19.8

	LV EF (%)
	4.5±14.4

	LV GLS (%)
	-12.4±4

	LV GWI (mmHg%)
	1199.5±506.1

	LV GCW (mmHg%)
	1296.8±548.3

	LV GWW (mmHg%)
	63.7±117.2

	LV GWE (%)
	95±7

	LV GWIVi (mmHg%L/m2)
	55.48±25.58

	LV GCWVi (mmHg%L/m2)
	59.00±26.56

	LV GWWVi (mmHg%L/m2)
	2.84±4.80

	LV GWEVi (%L/m2)
	0.511±0.068


Data are presented as mean±SD or number of patients (%)
Abbreviations: IVSd = interventricular septal thickness; PWd = posterior wall thickness; RWT = relative wall thickness; LVMi = left ventricular mass index, LV = left ventricular, EDVi = end-diastolic volume index, ESVi = end-systolic volume index, TAPSE = tricuspid annular plane systolic excursion, TI = tricuspid valve insufficiency, PASP = pulmonary artery systolic pressure, LVOT = left ventricular outflow tract, VTI = velocity time integral AI =  aortic valve insufficiency, AV = aortic valve, AVA = aortic valve area, MI = mitral valve insufficiency, DT = deceleration time;  LAVi = left atrial volume index, RAVi = right atrial volume index, SBP = systolic blood pressure, DBP = diastolic blood pressure, EF = ejection fraction, GLS = global longitudinal strain, GWI = global myocardial work index, GCW = global constructive work, GWW = global wasted work, GWE =  global myocardial work efficiency, GWIVi = volume adjusted GWI index, GCWVi = volume adjusted GCW index


	
	HR 
[95% CI]
	p-value
	HR 
[95% CI]
	p-value
	HR 
[95% CI]
	p-value
	HR 
[95% CI]
	p-value
	HR 
[95% CI]
	p-value
	HR 
[95% CI]
	p-value

	AUC
	0.684
	0.695
	0.686
	0.698
	0.688
	0.698

	LFLG status
	1.473 
[0.806-2.694]
	0.208
	1.372 
[0.740-2.543]
	0.316
	1.447 
[0.778-2.691]
	0.243
	1.163 
[0.612-2.210]
	0.645
	1.441 [0.783-2.651]
	0.241
	1.181 [0.628-2.222]
	0.605

	Atrial fibrillation
	1.743 
[0.962-3.158]
	0.067
	1.631 
[0.890-2.987]
	0.113
	1.715 
[0.938-3.137]
	0.080
	1.645
[0.905-2.993]
	0.103
	1.695 [0.927-3.102]
	0.087
	1.628 [0.894-2.965]
	0.111

	PAD
	2.303 
[1.240-4.278]
	0.008
	2.328 
[1.254-4.322]
	0.007
	2.358 
[1.254-4.432]
	0.008
	2.650
[1.410-4.981]
	0.002
	2.370 [1.266-4.438]
	0.007
	2.649 [1.411-4.974]
	0.002

	Hemoglobin
	0.981 
[0.969-0.993]
	0.002
	0.980 
[0.968-0.992]
	0.001
	0.981
[0.969-0.993]
	0.002
	0.979
[0.967-0.991]
	<0.001
	0.981 [0.969-0.993]
	0.002
	0.979 [0.967-0.991]
	<0.001

	NT-proBNP
	1.006 
[0.931-1.088]
	0.871
	0.990 
[0.910-1.078]
	0.817
	1.004 
[0.927-1.088]
	0.917
	0.998 
[0.927-1.076]
	0.967
	1.002 [0.924-1.086]
	0.968
	1.000 [0.926-1.080]
	0.999

	EF
	0.997 
[0.975-1.019]
	0.777
	
	
	
	
	
	
	
	
	
	

	GLS
	
	
	1.049 
[0.965-1.140]
	0.264
	
	
	
	
	
	
	
	

	GWI
	
	
	
	
	0.987 
[0.923-1.056]
	0.707
	
	
	
	
	
	

	GWIVi
	
	
	
	
	
	
	0.871 
[0.757-1.003]
	0.055
	
	
	
	

	GCW
	
	
	
	
	
	
	
	
	0.983 [0.925-1.045]
	0.588
	
	

	GCWVi
	
	
	
	
	
	
	
	
	
	
	0.871 [0.761-0.996]
	0.044


Supplementary Table 5. Predictors of all cause mortality independent of LFLG state


Values with a significant independent association are presented in bold.
Abbreviations: HR =hazard ratio; CI = confidence interval; LFLG = low-flow, low-gradient, PAD = peripheral artery disease, NT-proBNP = N-terminal pro-B-type natriuretic peptide, EF = ejection fraction, GLS = global longitudinal strain, GWI = global myocardial work index, GWIVi = volume-adjusted global myocardial work index indexed to BSA, GCW = global constructive work, GCWVi = volume-adjusted global constructive work indexed to BSA.



Supplementary Table 6. Predictors assiociated with all-cause mortality in patients with preserved ejection fraction. 
	
	HR [CI]
	P value

	Age
	1.059 [0.991-1.131]
	0.091

	Male sex
	2.155 [0.991-4.690]
	0.053

	RWT
	0.881 [0.401-1.936]
	0.753

	TAPSE
	1.011 [0.940-1.088]
	0.759

	LAVi
	1.017 [0.999-1.036]
	0.066

	LFLG 
	1.707 [0.825-3.531]
	0.149

	EF
	0.967 [0.911-1.027]
	0.270

	GLS
	1.068 [0.955-1.193]
	0.248

	GWI
	0.954 [0.882-1.032]
	0.242

	GWIVi
	0.862 [0.729-1.018]
	0.080

	GCW
	0.939 [0.869-1.016]
	0.116

	GCWVi
	0.834 [0.705-0.987]
	0.035

	GWE
	15.353 [0.007-31539.1]
	0.483

	GWW
	0.998 [0.994-1.002]
	0.428

	Hemoglobin
	0.983 [0.962-1.004]
	0.118

	DM
	1.137 [0.547-2.361]
	0.731

	AF
	2.719 [1.288-5.743]
	0.009

	CAD
	1.146 [0.567-2.316]
	0.704

	PAD
	1.537 [0.686-3.444]
	0.297

	COPD
	1.337 [0.617-2.898]
	0.462



Values with a significant association are presented in bold.
Abbreviations: HR =hazard ratio; CI = confidence interval, RWT = relative wall thickness, TAPSE = tricuspid annular plane systolic excursion, LAVi = left atrial volume index, LFLG = low flow, low gradient aortic stenosis, EF = ejection fraction, GLS = global longitudinal strain, GWI = global myocardial work index,  GWIVi = global myocardial work index indexed to BSA, GCW = global constructive work, GCWVi = volume-adjusted global constructive work indexed to BSA, GWE = global work efficiency, GWW = global wasted work, DM = diabetes mellitus, AF = atrial fibrillation, CAD = coronary artery disease, PAD = peripheral artery disease, COPD = chronic obstructive pulmonary disease.



Supplementary Table 7. Independent predictors assiociated with all-cause mortality in patients with preserved ejection fraction.

	
	HR 
[95% CI]
	p-value
	HR 
[95% CI]
	p-value
	HR 
[95% CI]
	p-value
	HR 
[95% CI]
	p-value
	HR 
[95% CI]
	p-value
	HR 
[95% CI]
	p-value

	AUC
	0.641
	0.642
	0.645
	0.665
	0.651
	0.676

	Male sex
	2.255 
[1.026-4.956]
	0.043
	2.266 
[1.031-4.980]
	0.042
	2.226 
[0.987-5.019]
	0.054
	2.433 
[1.114-5.315]
	0.026
	2.094 [0.926-4.738]
	0.076
	2.424 [1.111-5.288]
	0.026

	Age
	1.066 
[1.000-1.136]
	0.050
	1.064 
[0.997-1.136]
	0.061
	1.065 
[0.998-1.135]
	0.057
	1.056 
[0.991-1.127]
	0.094
	1.065 [0.998-1.136]
	0.056
	1.056 [0.989-1.126]
	0.101

	EF
	0.972 
[0.913-1.036]
	0.385
	
	
	
	
	
	
	
	
	
	

	GLS
	
	
	1.044 
[0.931-1.171]
	0.459
	
	
	
	
	
	
	
	

	GWI
	
	
	
	
	0.980
[0.901-1.066]
	0.639
	
	
	
	
	
	

	GWIVi
	
	
	
	
	
	
	0.868 
[0.735-1.026]
	0.097
	
	
	
	

	GCW
	
	
	
	
	
	
	
	
	0.961
[0.887-1.042]
	0.337
	
	

	GCWVi
	
	
	
	
	
	
	
	
	
	
	0.844 [0.717-0.994]
	0.042


Values with a significant association are presented in bold.
Abbreviations: HR =hazard ratio; CI = confidence interval; EF = ejection fraction, GLS = global longitudinal strain, GWI = global myocardial work index, GWIVi = volume-adjusted global myocardial work index indexed to BSA, GCW = global constructive work, GCWVi = volume-adjusted global constructive work indexed to BSA.



Supplementary Figure 1. The association of all-cause mortality with the LFLG subtype of aortic stenosis.
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Supplementary Figure 1: Association of all-cause mortality and the low-flow low-gradient subtype (LFLG) of aortic stenosis. LFLG patients exhibited significantly worse survival compared with normal-flow high-gradient patients in Kaplan-Meier analysis (log-rank p-value = 0.003).  
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