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Mutual Promotion between HF and AF

HF AF

LA enlargement
↑LA pressure 
Functional MR

↓Cardiac output

Fibrosis
Neurohormonal 

activation



Mechanism of  Arrhythmia
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Effect of AF on Prognosis according to  HF subtype

Prior AF New onset AF

J Am Coll Cardiol 2006;47:1997–2004



Impact of AF on Prognosis in HFpEF
Through LA myopathy

Topic



Mutual Promotion between HFpEF and AF



HFpEF Diagnostic Criteria

2019 New consensus2016 ESC



HFpEF Diagnostic Criteria



HFA PEFF Score



HFpEF Diagnostic Criteria



HFrEF vs HFpEF

Pattern of LV remodeling LV distensibility



Left Atrial Remodeling: HFpEF vs HFrEF

MAYO CLINIC

• 198 pts

• 40 control: 101PEF: 97 REF

• Rt side catheterization

LA reservoir function
= Expansion index

= (LAmax-LAmin) / LAmin



Canine model

• RV pacing (240 bpm) 

for 3 weeks

• according to LA wall 

tension

- gelatinase activity 

- Collagen synthesis

Mechanism of Left Atrial Stiffness



Non-Invasive Analysis of Left Atrial Function

LA function

• Volume analysis
• Spectral Doppler of 

trans-mitral, pulmonary 
venous, and LAA 
appendage flow

• Tissue doppler and 
deformation analysis

(strain and strain rate)



Methods of LA Strain

Tissue doppler imaging Speckle tracking imaging



Relationship of LA strain and prognosis in HFpEF

TOPCAT Trial

• 357 HFpEF

• Strain
- LA (peak LA strain)
- LV longitudinal strain

• Primary Endpoint
- Cardiac death
• Secondary Endpoint
- Hospitalization d/t HF



Common Chamber during Diastole

Left Atrium

• Buffering pressure and flow 

oscillation between LV and 

pulmonary vasculature.

• LV stiffness  Impaired LA 

function LA myopathy 

remodeling of pulmonary 

vasculature -> pulmonary 

hypertension

Atrial fibrillation
= absence of atrial 

kick



MAYO CLINIC

• 96 PEF
• 46 control

• RV dysfunction 
- RV fractional change
(below 35% vs. above 35%)

Survival Predictor for RVD

Odd ratio

- Male: 8.0 (2.9-26)

- AF: 4.0 (1.5-11)

- LVEF: 2.0 (1.2-3.5)

- CAD: 3.1 (1.2-7.1)

- SBP: 0.6 (0.4-0.9)



AF Mangament

MAYO 
CLINIC

• 285 PEF
• 146 control

• Rt side 
catheterization

• TTE



LV strain, no AF vs. PAF vs. PerAF



LA Reservoir Dysfunction



Resting Hemodynamics





Treatment of AF in HFpEF

Heart Rhythm 2018;15:651–657

DUKE univ.

• 230 pts

• 42% HFrEF
• 58% HFpEF

• 63% PeAF

• AF success 
rate



LA myopathy  LA pressure 상승



LA myopathy  LA pressure 상승



Conclusions
• In patients with HFpEF, LV stiffness induced LA 

remodeling (LA myopathy) and AF.

• However, LA function deteriorates at some point 

independent of LV and PAF can occur.

• If this situation persists, RA function declines with 

persistent AF.

• There is a need for research on effective treatment for LA 

myopathy and AF in HFpEF. 



Thank you for your attention. 


