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Homeostatic mechanisms in HFrEF



Pharmacological treatments in patients with HFrEF (NYHA II-IV)



Management of HFrEF



Definition of HF





Fu M et al. Int J Cardiol 2012;155:33

ACE-I reduce all cause mortrality but not CV 

Treatment of  HFpEF



CHF: EMPEROR – Preserved and DELIVER



EMPEROR – Preserved and DELIVER

Lancet 2022; 400 (10354): 757-767
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Recommendation for the treatment of patients 
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Recommendation for the treatment of patients 
with symptomatic HFpEF



DMT2 and CKD

Lancet 2022; 400 (10365): 1788-1801



DMT2 and CKD

Lancet 2022; 400 (10365): 1788-1801



Recommendation for the prevention of HF in 
patients with DMT2 and CKD



Effective treatment of Heart Failure is 
based on global cardiac function

• Diuretics

• ACE-Inhibitors/ARBs

• ℬ Blockers

• Spironolactone

• SGLT2 inhibitors

• QRS duration

• PR interval



HF with wide EF range 



Henein M et al. JACC 1998; 32: 1187



ACE-I for restrictive LV filling

A2A2
A2

Henein M et al; HEART 1995





Objective of Pacing in Heart Failure

   ↓ symptoms

     ↑ stroke volume

     ↓ LA pressure

   ↑ survival

But 30 % do not respond



Normal Doppler response to dobutamine stress

Rest Stress

ECG
PCG

A2 A2

ET

FT

ET: 20s/min vs 22s/min

FT: 31s/min vs 34 s/min 

IVT: 9s/min   vs 5s/min

p<0.001



Dilated Cardiomyopathy: CAD + LBBB

Rest Stress

ECG
PCG

A2 A2

ET: 19s/min vs 20s/min

FT: 23s/min vs 22s/min 

IVT: 18s/min vs 18s/min

p=ns



Effect of isovolumic time on CO at stress

y = -0.3465x + 11.053
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r= 0.73, p<0.001

No CAD, normal activation
Normal coronaries, LBBB
CAD, normal activation
CAD, LBBB

Duncan A,… Henein M  JACC  2003



LV filling 50 % LV filling 30%

A2
A2



Filling time vs Exercise tolerance 
DCM



Pre-systolic MR limiting filling 
DCM



DDD prolongs filling time



Early diastolic MR limiting filling

A2



Failure to respond to DDD

Septum

Free wall

LV filling

A2

A2





LV function in CAD

CRT – OFF



LV function in CAD

CRT – ON 



Biventricular pacing & LV filling



Effect of pacing mode on LV function

Saluke T et al, Am J Card  2006



Effect of pacing mode on LV function

Saluke T et al, Am J Card  2006





BSH causing SAM









Summary

• Classifying heart failure patients according to a single measure of LV 
function i.e. EF does not help, at least, 50% of symptomatic patients.

• In contrast, aggregating patients based on raised LA pressures, 
irrespective of EF, might show evidence for a more consistent response 
to vasodilators and conventional HF therapy.

• Identifying patterns of cardiac physiology that explain patient’s 
symptoms and clinical signs should guide towards optimum treatment.



Thank you
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