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Aortic Stenosis; a 50 yr journey
JAMA Cardiol. 2018;3(12):1141-1143







Mechanisms of FMR in HFrEF



GW Stone et al. N Engl J Med 2018;379:2307-2318.

Primary Effectiveness and Safety End Points and Death.



FDA Approval of tMVR, 03/2019

• “… The new indication, approved today, is for 
treatment of patients with normal mitral valves 
who develop heart failure symptoms and 
moderate-to-severe or severe mitral regurgitation 
because of diminished left heart function 
(commonly known as secondary or functional 
mitral regurgitation) despite being treated with 
optimal medical therapy. Optimal medical therapy 
includes combinations of different heart failure 
medications along with, in certain patients, cardiac 
resynchronization therapy and implantation of 
cardioverter defibrillators…”



GW Stone et al. N Engl J Med 2018;379:2307-2318.

Characteristics of the Patients at Baseline.*





Who was enrolled in COAPT?

Inadequate MR: 15%
Insufficient GDMT:25%
No GDMT: 5%



What constitutes GDMT?



Treatment of  HFrEF Stage C and D 

†Hydral-Nitrates green box: The combination of ISDN/HYD with ARNI has not been robustly tested. BP response should be carefully monitored. 

‡See 2013 HF guideline. 

§Participation in investigational studies is also appropriate for stage C, NYHA class II and III HF.

ACEI indicates angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor-blocker; ARNI, angiotensin receptor-neprilysin inhibitor; BP, blood pressure; 

bpm, beats per minute; C/I, contraindication; COR, Class of Recommendation; CrCl, creatinine clearance; CRT-D, cardiac resynchronization therapy–device; Dx, 

diagnosis; GDMT, guideline-directed management and therapy; HF, heart failure; HFrEF, heart failure with reduced ejection fraction; ICD, implantable 

cardioverter-defibrillator; ISDN/HYD, isosorbide dinitrate hydral-nitrates; K+, potassium; LBBB, left bundle-branch block; LVAD, left ventricular assist device; 

LVEF, left ventricular ejection fraction; MI, myocardial infarction; NSR, normal sinus rhythm; and NYHA, New York Heart Association.

Yancy C, et al. JACC, 2016



GDMT- a moving target?



Date of download:  10/2/2017
Copyright 2017 American Medical Association. 

All Rights Reserved.

From: The Metabolodiuretic Promise of Sodium-Dependent Glucose 

Cotransporter 2 InhibitionThe Search for the Sweet Spot in Heart Failure

JAMA Cardiol. 2017;2(9):939-940. doi:10.1001/jamacardio.2017.1891

Proposed Mechanism of Cardiorenal Protection With Sodium-Dependent Glucose Cotransporter 2 (SGLT2) InhibitorsAt the level of the kidney, SGLT2 inhibition promotes 

glycosuria and natriuresis. It also promotes afferent arterioral constriction resulting in a decrease in intraglomerular pressure. A reduction in preload and resultant left ventricular 

(LV) wall stress improves overall LV filling conditions. Additionally, metabolic effects of SGLT2 inhibition to improve myocardial energetics and reduce afterload have also been 

proposed as cardioprotective mechanisms. ATP indicates adenosine triphosphate.

This figure was specifically commissioned for this article and has not been reproduced in any form in any media format. Figure created by M. Gail Rudakevich, BSc, MScBMC.

Figure Legend: 



Cardiovascular Outcomes and Death from 
Any Cause.

Zinman B et al. N Engl J Med 2015;373:2117-2128



SGLTbitorsSGLTbitors

Lancet 2018 Nov (online)

SGLT2 Inhibitors Reduce the Risk of Heart 
Failure Events in Type 2 Diabetes

Is the Mechanism of Benefit Through NHE-1 Inhibition?



Possible Mechanism of Hematocrit Elevation by Sodium Glucose Cotransporter 2 Inhibitors and Associated Beneficial Renal and Cardiovascular Effects, Volume: 139, Issue: 

17, Pages: 1985-1987, DOI: (10.1161/CIRCULATIONAHA.118.038881) 



JJ McMurray et al. N Engl J Med 2019. DOI: 10.1056/NEJMoa1911303

Cardiovascular Outcomes.



DAPA-HF: Effect of Dapagliflozin in Heart
Failure, With or Without Diabetes

Effect on Primary Endpoint of Cardiovascular

Death and Serious Heart Failure Events



• Benefits seen in those with or without Diabetes

• Once a day therapy; single dose; no need for 

titration (N.B. low use of ARNI)

• No episodes of hypoglycemia or diabetic 

ketoacidosis

• Negligible incidence of amputations

• NNT= 21; benefits seen even in those >75

• Needs further validation; awaiting EMPEROR-

REDUCED; candidate COR I/LOE A??

• Resolution of mechanism of action is needed

An inflection point in the care of patients with heart 
failure…





GDMT- a challenging target?



“Only 1% of eligible patients 

were simultaneously treated 

with target does of

ACEI/ARB/ARNI, beta-blocker, 

and MRA therapy,

and <25% of patients 

simultaneously received

any dose of all 3 medications.”



Target Doses of Heart Failure Medical Therapy and 
Blood Pressure: Insights From the CHAMP-HF 

Registry



Longitudinal Titration of Medical Therapy 
for Heart Failure with Reduced Ejection 

Fraction: CHAMP HF Registry

Greene, Fonarow, DeVore et al. JACC 2019



When is GDMT adequate?







Cumulative Impact of Evidence-Based

Heart Failure with Reduced EF Medical Therapies

Cumulative risk reduction if all evidence-based medical therapies are used: 

Relative risk reduction 74.0%, Absolute risk reduction: 25.9%,  NNT = 3.9

Relative-risk 2 yr Mortality

None - - 35%

ACEI or ARB 23% 27%

Beta Blocker 35% 18%

Aldosterone Ant 30% 13%

ARNI (replacing ACEI/ARB) 16% 10.9%

SGLT2 inhibitor 17% 9.1%

Updated from Fonarow GC, et al. Am Heart J 2011;161:1024-1030 and Lancet 2008;372:1195-1196.



“Transcatheter Valve 
Therapies in Heart 
Failure; new 
perspectives for 2020”

Be aware of this…



Challenges in the attainment of GDMT for 
heart failure

• The complexity has increased

• Eight evidence based medical therapies, Four evidence 
based device therapies plus an array of disease 
management schemes & an indication for cardiac rehab

• Major challenges in drug titration, adherence- requires 
a team-based approach

• A call for more personalized therapy; Precision Medicine 
is needed to refine the choices of GDMT, especially 
regarding race, sex, age, co-morbidity

• Even with covered therapies, the aggregate cost of co-
payments may be beyond the resources of many 
patients with heart failure



Successful valvular heart disease care 

requires team management



“I have been impressed 
with the urgency of doing. 
Knowing is not enough; we 
must apply. Being willing is 
not enough; we must do.” 
― Leonardo da Vinci 


