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Why do we assess diastolic function?

• We want to diagnose HFpEF. 
– For a patient with HF symptoms with normal EF, we 

suspect a possibility of diastolic dysfunction.
• We want to know patient’s prognosis.

– We know diastolic dysfunction and high filling 
pressure worsen the patient’s prognosis.
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Definition of heart failure
HFrEF HFmrEF HFpEF

1 Symptoms ± signs Symptoms ± signs Symptoms ± signs
2 LVEF <40% LVEF 40 – 49% LVEF ≥50%
3 - 1. Elevated levels of natriuretic 

peptides (BNP>35 pg/mL and/or 
NT-proBNP>125 pg/mL)

2. At least one additional criterion:
a. Relevant structural heart disease 

(LVH and/or LAE)
b. Diastolic dysfunction

1. Elevated levels of natriuretic 
peptides (BNP>35 pg/mL and/or 
NT-proBNP>125 pg/mL)

2. At least one additional criterion:
a. Relevant structural heart disease 

(LVH and/or LAE)
b. Diastolic dysfunction

(2016 ESC GL, EHJ 2016;37:2129)

Signs of diastolic dysfunction
• Structural alterations: LAVI>34 mL/m2 or LVMI≥115 g/m2 (male) ≥95 g/m2 (female).
• Functional alterations : E/e′≥13 and average e’<9 cm/s.
• Other : TR velocity
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2009 2016
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(ASE GL 2009)
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Were 2009 GLs helpful?
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(Cardiovasc Ultrasound 2015;13:28)
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• Complete diastolic evaluation obtained in 20 pts and interpreted 
by 14 experts in 8 countries.

• Concordance assessed with recommendations by 2 investigators.

• Complete agreement was obtained in 10 of 20 pts.
• Sens and Spec of raised filling pressure were 66% and 88%.
• Overall, kappa values for filling pressure and diastolic class were 

0.71 and 0.68.
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Concordance between observers and 
the reference read

(Unzek S, JACC Img 2011;4:460)
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The inclusion of many parameters in
the guidelines was perceived to render
diastolic function assessment too
complex.

This update places more emphasis on
applying the most useful, reproducible,
and feasible 2D and Doppler
measurements from the 2009
guidelines.
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Algorithm for diagnosis of 
LV diastolic dysfunction

Normal LVEF

Depressed EF or myocardial disease with 
normal LVEF(2016 ASE/EACVI recommendations)
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Nagueh SF, CCI 2019

Sanchis L, JASE 2018

Lancellotti P, EHJI 2017

Andersen OS, JACC 2017

Balaney B, JASE 2018

2016 recommendations are more 
accurate and user friendly than 
2009 recommendations. 
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Are 2016 GLs really helpful?

13

Among 1000 individuals with EF≥50%, DD was 
1.4% with 2016 recommendations and 38.1% with 
2009 recommendations. 
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Comparison of 2009 GL and 2016 GL

• The concordance between 2009 GL and 
2016 GL was modest (κ=0.44, p<0.001).

• The reclassification rate was 39%.
• 2016 GL was comparable to 2009 GL in 

predicting the endpoint.

(EHJ CVI 2019;20:1129)
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Survival curves in HFpEF

• Grade I was differentiated by 2009 GL while Grade III was differentiated 
by 2016 GL.

(EHJ CVI 2019;20:1129)
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Age and gender difference
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(2016 ESC GL, EHJ 2016;37:2129)
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Is E/e’ accurate?
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Association between E/e’ 
and MACE in HFpEF

(Nauta JF, EHJF 2018;20:1303)

Correlations between E/e’ 
and invasive filling 
pressures in HFpEF
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Limitations of E/e’ 
to assess filling pressures

• Healthy subjects
– Bhella PS et al. Circ CV Img 2011, Jacques DC et.al. Chest 2004

• HCM
– Geske JB et al. Circulation 2007

• MR, MS
– Diwan A et al. Circulation 2005

• Mitral annular calcification
– Soeki T et al. Eur J Echocardiogr 2002, Abudiab MM et al. JACC CV Img 2017

• Advanced systolic heart failure
– Mullens W et al. Circulation 2009, Kimura K et al. Echocardiogr 2012

• LBBB, PM rhythm, MI, severe PH …..
– Oh JK, et al. JACC CV Img 2020
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What is the diastolic grade of this patient?

• 86 yo female
• E 86 cm/s
• A 119 cm/s
• E/A 0.72 
• DT 220 ms
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86 yo female

• Sudden onset of dyspnea
• She felt dyspnea after bathing which was worsening. 

Transported by an ambulance. 
• Hypertension for >30 years
• BP 172/80, HR 90/m, SIII, bilateral moist rales, pretibial 

edema
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Chest X-ray
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TTE at ER
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Echo and BNP
• LVDd/Ds = 43/28 mm
• EF = 62%
• IVS/PW = 12/12 mm
• LAVI = 40 mL/m2

• E 86 cm/s（>50 cm/s）
• A 119 cm/s
• E/A 0.72 (<0.80)
• DT 220 ms
• BNP = 580 pg/ml

Even with E/A ≤0.8, some patients may develop CHF with 
high filling pressure.

E/A≤0.8 + E>50 cm/s
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Algorithm for myocardial disease and 
normal LVEF
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(Kuwaki H, JACC Img 2014;7:749)

MACE
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Are the guidelines helpful?

• Yes, they are helpful.
• But they are not perfect.

– Age and gender are not considered.
– E/e’ is not very much accurate to predict high filling 

pressure.
– Not all Grade 1 patients have low filling pressure.

• Guidelines will progress. Let’s wait for the 
“New” guidelines. 
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