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Clinical features of Sl
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Guideline recommendations for
treatment of HFNEF

Level of

Recommendation Class evidence
Control of hypertension I

Rate control in atrial fibrillation I C
Diuretics for pulmonary congestion and peripheral edema I C
Coronary revascularization in coronary artery disease with Ila £

ischemia-induced cardiac dysfunction

Restoration and maintenance of sinus rhythm in atrial fibrillation IIb C
p-Blockers, ACE inhibitors, angiotensin Il receptor blockers, Ob™ C

calcium antagonists in patients with controlled hypertension

According to American College of Cardiology/American Heart Association (Hunt et al. 2005) and

European Society of Cardiology guidelines (Swedberg et al. 2005).
* Differs between ACC/AHA (class IIb) and European (class I1a) guidelines.
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Isovolumetric relaxation
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PRESSURE

Effects of prolonged relaxation on LV
diastolic pressures
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Interplay between t and heart rate

Pulmonary vein pressure [mmHg]
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The LV pressure decay
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Determinants of myocardial inactivation

» Ca® homeostasis
—  Ca®* concentration
— sarcolemmal and SR Ca®" transport
—  madifying proteins [phospholamban, calmodulin, calequestrin)
>  Myohloments
—  Tn-C Ca®* binding
—  Tnl phosphorylation
—  Ca®" sensitivity
—  a/p-MHC ATPase ratio
» Energetics
— ADP/ATP ratio
— ADP and Pi concentration

ADP, adenosine diphosphate; ATP, adenosine triphosphate; MHC,

mwvosin heavy chain: SR, sarcoclasmic reticulum: Tn. trooonin.

Leite-Moreira A, Heart 2006



Cellular mechanisms of diastolic dysfunction
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Left Ventricular Diastolic Pressure

(mm Hg)

Passive properties in diastolic heart failure
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Passive properties in diastolic heart failure
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Mechanisms that interfere with structural/functional
abnormalities in HFPEF

 Prominent cardiomyocyte hypertrophy

e Breakdown and turnover of ECM which leads to
concentric hypertrophy

 Elevated cardiomyocyte resting tension and less
phoshorylation of the stiff N2B titin isoform

« Shift in myocardial metabolism from glucose to free fatty
acids use because of diabetes and obesity

Paulus and van Ballegoij, JACC 2010



Effect of ischemia on LV diastolic pressure

— 0.5 sec — — 0.5 sec —

100 —
LV
PRESSURE 50—
mm Hg

CONTROL POST-PACING

Bourdillon PB, Circ 1983



Transmural differences in perfusion and
effects of a coronary stenosis
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Cardiovascular response, at low and equivalent workload, in
subjects with diastolic dysfunction vs. control patients
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How to diaghose HFPEF

| Symptams or signs of heard failure |
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How to diaghose HFPEF

Shortness of breath and LVEF >50% ‘

¥

Cardiac causes

Non-cardiac causes

+ HFNEF
» Other Cardiac Entities

* Coronary artery disease
* Valvular heart disease

« HOCM

» Restrictive CMP

» Constrictive pericarditis

» Intracardiac shunt

* Lung disease

» Obesity

+ Deconditioning

« Anemia

» Hyperventilation

* Thyrotoxicosis

« PAHT

+ Extracardiac shunt

Maeder MT et al, JACC 2009
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PV analysis of ventricular-vascular coupling
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mmHg or cm/s
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E-wave deceleration e stiffness ventricolare
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Nonlinearity of end-diastolic P-V relationship
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Ventricular properties via P-V analysis
End diastolic pressure-volume relationship
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