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George Giannakoulas
Ass. Professor in Cardiology

Aristotle University of Thessaloniki



Conflicts of interest

Honoraria for lectures or Advisory boards

Actelion Pharmaceuticals Ltd

Bayer Healthcare

Boehringer Ingelheim

GlaxoSmithKline

ELPEN

GENESIS Pharma

Lilly

MSD

Novartis

Pfizer

Servier

United Therapeutics



HFpEF = a misunderstood disease in search of a therapy



Heart Failure Definition

• The inability to provide adequate cardiac output to the body 
at rest or with exertion, or to do so only in the setting of 
elevated cardiac filling pressures 

– E. Braunwald modified by B. Borlaug and M. Redfield

• Clinically: A clinical syndrome characterized by breathlessness, 
fatigue and edema caused by an abnormality of the heart

Borlaug BA et al. Nat Rev Cardiol 2014 



30 - 50% of all HF admissions

Fonarow GC et al. J Am Coll Cardiol 2007 















HFpEF: different phenotypes

74 year-old lady with chronic Afib
RVSP=38mmHg

62 year-old lady with chronic Afib
RVSP=78mmHg
Negative V/Q scan
Normal lung function



Phenotyping patients into pathophysiologically

homogeneous groups may enable better targeting of 

treatment.

Evidence Supporting the Existence of a Distinct Obese 

Phenotype of Heart Failure With Preserved Ejection 

Fraction

Obokata M, et al. Circulation. 2017.



Exercise capacity and hemodynamic reserve is reduced in obese heart 

failure with preserved ejection fraction (HFpEF)



Diastolic dysfunction in HFpEF: 
Potential mechanisms

• Dysfunctional calcium handling

• Abnormalities in spring-like titin protein

• Myocardial fibrosis

• Lower PKG and cGMP activity with increased 
oxidative stress

Borlaug BA, et al. Eur Heart J. 2011

Greene SJ et al. JAHA 2013x



Potential role of inflammation in HFpEF

Shah S et al. Circulation 2016



Coronary microvascular dysfunction in HFpEF

Taqueti VR et al. Eur Heart J 2018



Etiology of HFpEF

• The etiology of HFpEF is almost certainly heterogeneous

• We do not yet have enough understanding about the 
molecular mechanisms responsible fore all patients with 
HFpEF to offer “targeted” therapies





Age dependence of myocardial relaxation 
velocity in healthy hearts

• 60 healthy adults in Sweden aged 23-88

• Normal aging causes a decrease in early diastolic and a 
substantial increase in late diastolic  myocardial lengthening 
velocities

Henein M et al. Eur Heart J 2002





Systolic dysfunction in HFpEF

Longitudinal strain most 
likely represents systolic 
function of subendocardial 
myofiber bands

Shah A et al. Circulation 2015





















What do we do in HFpEF in 2019?

• Consider alternative diagnoses

• Prescribe diuretics to relieve congestion

• Treat hypertension

• Treat other comorbidities

• Rate or rhythm control of atrial fibrillation

• Treat ischemia

• Spironolactone?



Potential alternative diagnoses

• Amyloidosis and other cardiomyopaties

• Ischemic heart disease

• Lung disease 

• Anemia, high output HF

• Hypertensive crisis









INDIE-HFpEF 

Borlaug BA et al. JAMA 2018























Reduction in HF hospitalisations with CardioMEMS
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Genetic similarities

Assad et al. J Am Coll Cardiol 2016 





Packer M et al. JACC Heart Fail 2017



Packer M et al. JACC Heart Fail 2017















Vachiéry JL et al. Eur Respir J. 2018



Exploratory hemodynamics analysis



Exploratory biomarker analysis



Short-term RCTs have failed to show evidence of 
PAH-specific therapy in PH-LHD



Planned/ongoing studies for the treatment of 
PH due to HFpEF



Mechanical intervention to improve HFpEF 
and/or PH-LHD







Take home messages

• If pursued, future trials should be limited to PH due to HFpEF 
with CpcPH. The agent of choice should ideally be a HFpEF 
disease-modifying drug. 

• A proof-of-concept study should be performed first, with 
safety and tolerability, haemodynamic and/or CPET efficacy 
end-points. 



Management of PH-LHD patients: focus on the 
left heart and comorbidities



• No standard care for patients 
with HFpEF

• No study met the primary 
endpoint

• PH is a complication of the 
disease with no established 
therapy







Opitz et al. J Am Coll Cardiol 2016 
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