Supplementary Table 1. Diagnostic Echocardiography Framework in Heart Failure with Preserved Ejection Fraction
	Diagnostic Domain
	Parameter
	Abnormal Threshold/Finding
	Clinical Interpretation
	Reference

	1. Confirm Preserved EF
	LVEF
	≥50%
	Required for HFpEF diagnosis
	(1,2)

	2. Structural Remodeling
	LV Mass Index
	>95 g/m² (women) 
>115 g/m² (men)
	LV hypertrophy; chronic pressure overload
	(1)

	
	Relative Wall Thickness
	>0.42
	Concentric remodelling
	(1,2)

	
	LA Volume Index (LAVI)
	>34 mL/m²
	Chronic elevation of LV filling pressure
	(1)

	3. Resting Filling Pressure Assessment (Multiparametric)
	Mitral E/A
	≥2
	Strong indicator of elevated LVFP
	(1)

	
	Mitral E/A 0.8–2.0
	Requires ≥2 abnormal parameters below
	Indeterminate; requires multiparameter approach
	(1)

	
	Average E/e′
	≥14
	Elevated LVFP
	(1,2)

	
	Septal E/e′
	≥15
	Elevated LVFP
	(1)

	
	Lateral E/e′
	≥13
	Elevated LVFP
	(1)

	
	TR velocity
	≥2.8 m/s
	Pulmonary hypertension secondary to elevated LVFP
	(1)

	
	PASP
	≥35 mmHg
	Elevated pulmonary pressure
	(1)

	
	LA reservoir strain (LASr)
	≤16%
	LA myopathy; elevated LVFP
	(1,6)

	
	LV Mass Index
	Elevated (as above)
	Structural substrate for HFpEF
	(1)

	4. AF-Specific Filling Pressure Criteria
	Mitral E velocity
	≥100 cm/s
	Elevated LVFP in AF
	(1)

	
	Septal E/e′
	>11
	Elevated LVFP in AF
	(1)

	
	TR velocity
	>2.8 m/s
	Pulmonary pressure elevation
	(1)

	
	Deceleration Time
	≤160 ms
	Elevated LVFP in AF
	(1)

	5. Additional Supportive Markers
	Pulmonary vein S/D
	<1
	Elevated LVFP
	(1)

	
	PR end-diastolic velocity
	≥2.0 m/s
	Elevated pulmonary artery diastolic pressure
	(1)

	
	PA diastolic pressure
	≥16 mmHg
	Elevated LVFP
	(1)

	
	L-wave velocity
	≥50 cm/s
	Advanced diastolic dysfunction
	(1)

	
	≥50% E/A reduction (Valsalva)
	Present
	Pseudonormal pattern unmasked
	(1)

	6. Exercise (Diastolic Stress Echo)
	Average E/e′
	≥14
	Exercise-induced elevation of LVFP
	(2,3)

	
	Septal E/e′
	≥15
	Abnormal diastolic reserve
	(2,3)

	
	Peak TR velocity
	>2.8 m/s
	Exercise-induced pulmonary hypertension
	(2)

	
	Regional wall motion abnormality
	Present
	Suggests ischemia rather than isolated HFpEF
	(2)

	7. Left Atrial Myopathy Phenotype
	LAVI
	>34 mL/m²
	Chronic LA pressure overload
	(1,6)

	
	LASr
	≤16%
	Impaired LA compliance
	(1,6)

	
	LA stiffness index (E/e′ ÷ LASr)
	Increased
	Disproportionate atrial myopathy
	(6)




Supplementary Table 1: Summary of the diagnostic echocardiographic framework for HFpEF, integrating structural assessment, multiparametric evaluation of resting filling pressures, atrial fibrillation–specific criteria, dynamic stress testing, and recognition of left atrial myopathy and hemodynamic phenotypes. A multiparametric approach is required because no single echocardiographic parameter reliably estimates left ventricular filling pressure.
Abbreviations: LVFP, left ventricular filling pressure; LVMI, left ventricular mass index; LAVI, left atrial volume index; LASr, left atrial reservoir strain; TR, tricuspid regurgitation; PASP, pulmonary artery systolic pressure; AF, atrial fibrillation.
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