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Why diastolic still matters
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Dyspnea is common.
Filling pressure is the 
bridge.

The practical question is rarely 
“does relaxation exist?”
It is: “are pressures normal now, 
or will they rise with stress?”

Relaxation
active, time-dependent

Elastic recoil
early suction

Compliance
volume at low pressure

HFpEF diagnosis requires symptoms, phenotype, natriuretic peptides, 
and echo context — not a single Doppler number.

Elevated LAP explains exertional dyspnea, pulmonary venous 
congestion, and prognosis.

Reports should answer normal vs abnormal diastolic function, grade, 
and estimated filling pressure when possible.

Sources: ASE 2016, ASE 2025



Diastolic is a pressure-gradient relation 
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Normal filling

Rapid LV pressure fall creates suction
Adequate compliance allows volume at low pressure
LA pressure remains low at rest and exercise

Diastolic dysfunction

Relaxation delay blunts early filling
Stiffer LV shifts pressure–volume relation upward
LAP rises first with stress, then at rest

Sources: BSE 2024; Pai & Varadarajan, 2024; ASE 2025;



“Filling pressure” is not one number
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LVEDP
End-diastolic LV pressure

Can be isolated early in disease
Reflects chamber stiffness at end-
diastole
May rise before mean LAP

Mean LAP / PCWP
Mean left atrial / wedge pressure

Closest to pulmonary congestion
Often what echo algorithms estimate
Invasive abnormal at rest: PCWP >15 mmHg

Sources: ASE 2025
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ALGORITHM IN PRACTICE

Simplified from ASE 2025 Figure 3; exceptions and supplemental parameters should be checked in the guideline.
Nagueh et al Journal of the American Society of Echocardiography, July 2025



Echocardiographic correlates with 
mean PCWP and with LVEDP
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• The term LV filling pressure refers to mean 

LAP or its correlates (mean PCWP, LV pre-A 

pressure).

• LVEDP and LAP are not the same.

• Elevated LAP is always associated with 

elevated LVEDP in patients with diastolic 

dysfunction, elevated LVEDP may be present 

when LAP is normal.

Nagueh et al Journal of the American Society of Echocardiography, July 2025



2025 ASE: diagnosing LV diastolic dysfunction

8

ALGORITHM IN PRACTICE

Simplified from ASE 2025 Figure 3; exceptions and supplemental parameters should be checked in the guideline.
Nagueh et al Journal of the American Society of Echocardiography, July 2025



2025 ASE: diagnosing LV diastolic dysfunction
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ALGORITHM IN PRACTICE

Simplified from ASE 2025 Figure 3; exceptions and supplemental parameters should be checked in the guideline. Nagueh et al Journal of the American Society of Echocardiography, July 2025



2025 ASE: estimating mean LAP and grading
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Three primary signals Reduced e′ velocity Average E/e′ ≥14 TR Vmax ≥2.8 m/s or PASP ≥35

How many are abnormal?

0/3

Normal LAP

Normal DF

Reduced e′ only

Normal LAP

Grade 1

2/3 or 3/3

Elevated LAP

Grade 2 if E/A <2
Grade 3 if E/A ≥2

Discordant

Use supplemental
parameters or stress echo

LAVi, LARS, PV flow, IVRT, 
Valsalva

Do not apply the general algorithm uncritically in severe primary MR, mitral stenosis, moderate/severe MAC, AF, LVAD, non-cardiac 
PH, transplant, or constriction.

Source  from ASE 2025



Transmitral inflow
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E wave early LA-to-LV pressure gradient and 

recoil/suction.

A wave atrial contribution to LV filling.

DT rate of early pressure equalization; short 

with high pressure/stiffness.

IVRT time from aortic valve closure to mitral 

opening; shortens with high LAP.

Limitation Mitral inflow is load- and age-dependent. 
Pseudonormal patterns are the classic trap.

Sources: ASE 2025



Tissue Doppler e′
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e′
Mitral annular early diastolic velocity

A practical marker of LV relaxation that is less 
load-dependent than transmitral flow, but not 

load-independent.

ASE 2025 LV diastolic function update.

2025 ASE age-independent trigger 
for impaired relaxation

Septal e′ ≤ 6 cm/s

Lateral e′ ≤ 7 cm/s

Average e′ ≤ 6.5 cm/s

Caveats: annular calcification, prosthetic rings, 
regional wall motion abnormality, constriction, 
pacing/LBBB, and mitral valve disease.

Sources: ASE 2025



E/e′ Ratio
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E/e′
Approximate relation: transmitral 

pressure gradient / annular 
relaxation velocity

Average E/e′ ≥ 14

supports elevated LAP in the general 
algorithm

When E/e′ can mislead

Heavy MAC
Prosthetic mitral rings
Mitral stenosis
Primary MR and severe secondary MR 
Constrictive physiology
HCM
pacing/LBBB
Young healthy patients and marked preload shifts

Sources: ASE 2025



The left atrium: pressure memory and reservoir function
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LAVi
Left atrial volume index

>34 mL/m²

Chronic exposure to 
elevated filling pressures 

but enlarged LA can 
reflect AF, MR, anemia, 

athletic remodeling, 
high-output states.

Sources: ASE 2025



The left atrium: pressure memory and reservoir function
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LARS
LA reservoir strain

≤18%

Dynamic functional marker 
increasingly incorporated in 

contemporary algorithms; high 
specificity for elevated LAP but 
vendor/training quality matters.

Sources: ASE 2025



TR velocity and pulmonary venous flow
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TR velocity / PASP
Elevated LAP can transmit to 
pulmonary circulation, but TR 

velocity also reflects pulmonary 
vascular and RV disease.

TR Vmax ≥2.8 m/s
or PASP ≥35 mmHg

Use with RAP estimate and clinical context.

Sources: ASE 2025; BSE 2024.



TR velocity and pulmonary venous flow
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Pulmonary venous flow
S/D ratio reduced systolic dominance can 
support elevated LAP.
Ar–A duration >30 ms suggests elevated 
LVEDP.
Best use as supplemental evidence when 
primary parameters conflict or are missing.
Practical caveat PV flow is technically 

demanding and rhythm/mitral 
disease sensitive.



2025 ASE: LAP estimation in Atrial Fibrillation
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Source  from ASE 2025 Figure 8



2025 ASE: LAP estimation in Moderate-Severe MAC

19

Source  from ASE 2025 Figure 4



2025 ASE: LAP estimation in Pulmonary Hypertension
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Source  from ASE 2025 Figure 6



Algorithm for HFpEF diagnosis
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Source  from ASE 2025 Figure 9

Multimodality imaging and cardiac catheterization should be used as needed to establish

the presence of alternative diagnoses to HFpEF



HFpEF: The Algorithm
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Sources: HFA–PEFF consensus 2019; ASE 2025 HFpEF section; ACC summary of HFA–PEFF.



HFpEF: The Algorithm
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Sources: HFA–PEFF consensus 2019; ASE 2025 HFpEF section; ACC summary of HFA–PEFF.



Diastolic stress echo
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Indication
Unexplained exertional dyspnea 

with nondiagnostic or normal 
resting filling pressure 

assessment, especially when 
HFpEF remains clinically 

plausible.

The physiology:
stiff LV → disproportionate 

pressure rise during exercise.

HFA–PEFF consensus 2019



Special populations
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Source  from ASE 2025  Table 7



Special populations
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Source  from ASE 2025  Table 7



Special populations
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Source  from ASE 2025  Table 7



Key Messages

• Diastolic is pressure-gradient physiology  
• LV filling pressure refers to mean LAP or its correlates (mean 

PCWP, LV pre-A pressure).
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• Diastolic is pressure-gradient physiology  

• LV filling pressure refers to mean LAP or its correlates (mean PCWP, LV pre-
A pressure).

• Elevated LAP is always associated with elevated LVEDP in patients with 
diastolic dysfunction, elevated LVEDP may be present when LAP is normal

• LVEDP and LAP are not the same.

• The 2025 ASE approach is more structured and incorporates LA strain, 
reflecting filling pressure → used to diagnosing HFpEF
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Alhamdulillah 
THANK YOU
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