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Agenda

•New Epidemiology of Heart Failure
•New Prevention Strategies
•New Treatment Paradigms



Date of download:  6/10/2016

Copyright © 2016 American Medical 
Association. All rights reserved.

From: A Contemporary Appraisal of the Heart Failure Epidemic in Olmsted County, Minnesota, 2000 to 2010

JAMA Intern Med. 2015;175(6):996-1004. doi:10.1001/jamainternmed.2015.0924

Temporal Trends in Heart Failure Incidence Rates Overall and by Reduced or Preserved Ejection Fraction Among Women and Men 
in Olmsted County, Minnesota, 2000 to 2010Yearly rates (smoothed using 3-year moving average) per 100 000 persons have been 
standardized by the direct method to the age distribution of the US population in 2010. HFpEF indicates heart failure with preserved 
ejection fraction; HFrEF, heart failure with reduced ejection fraction.

Figure Legend: 
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Stages, Phenotypes and Treatment of  HF

STAGE A
At high risk for HF but 
without structural heart 

disease or symptoms of HF

STAGE B
Structural heart disease 

but without signs or 
symptoms of HF

THERAPY
Goals
• Control symptoms
• Improve HRQOL
• Prevent hospitalization
• Prevent mortality

Strategies
• Identification of comorbidities

Treatment
• Diuresis to relieve symptoms 

of congestion
• Follow guideline driven 

indications for comorbidities, 
e.g., HTN, AF, CAD, DM

• Revascularization or valvular 
surgery as appropriate

STAGE C
Structural heart disease 

with prior or current 
 symptoms of HF

THERAPY
Goals
• Control symptoms
• Patient education
• Prevent hospitalization
• Prevent mortality

Drugs for routine use
• Diuretics for fluid retention
• ACEI or ARB
• Beta blockers
• Aldosterone antagonists

Drugs for use in selected patients
• Hydralazine/isosorbide dinitrate
• ACEI and ARB
• Digoxin

In selected patients
• CRT
• ICD
• Revascularization or valvular 

surgery as appropriate

STAGE D
Refractory HF

THERAPY
Goals
• Prevent HF symptoms
• Prevent further cardiac 

remodeling

Drugs
• ACEI or ARB  as 

appropriate 
• Beta blockers as 

appropriate

In selected patients
• ICD
• Revascularization or 

valvular surgery as 
appropriate

e.g., Patients with:
• Known structural heart disease and
• HF signs and symptoms

HFpEF HFrEF

THERAPY
Goals
• Heart healthy lifestyle
• Prevent vascular, 

coronary disease
• Prevent LV structural 

abnormalities

Drugs
• ACEI or ARB in 

appropriate patients for 
vascular disease or DM

• Statins as appropriate

THERAPY
Goals
• Control symptoms
• Improve HRQOL
• Reduce hospital 

readmissions
• Establish patient’s end-

of-life goals

Options
• Advanced care 

measures
• Heart transplant
• Chronic inotropes
• Temporary or permanent 

MCS
• Experimental surgery or 

drugs
• Palliative care and 

hospice
• ICD deactivation

Refractory 
symptoms of HF 
at rest, despite 
GDMT

At Risk for Heart Failure Heart Failure

e.g., Patients with:
• Marked HF symptoms at 

rest 
• Recurrent hospitalizations 

despite GDMT

e.g., Patients with:
• Previous MI
• LV remodeling including 

LVH and low EF
• Asymptomatic valvular 

disease

e.g., Patients with:
• HTN
• Atherosclerotic disease
• DM
• Obesity
• Metabolic syndrome
             or
Patients
• Using cardiotoxins
• With family history of 

cardiomyopathy

Development of 
symptoms of HFStructural heart 

disease



Survival (years)
Ammar et al. Circulation 2007; 115:1563

Prevalence and prognostic significance of HF Stages



STAGE A HF:
Hypertension as a Risk Factor for HF in African 
Americans

Bibbins-Domingo et al. N Engl J Med. 360(12):1179-1190 



Lancet 2014; 384 (August 16 2014))

Blood Pressure Lowering Treatment Based on CV Risk: A 
Meta-analysis of Individual Patient Data



SPRINT Hypertension Trial
• Study Type: Interventional Study Design: Allocation: Randomized

Endpoint Classification: Efficacy Study
Intervention Model: Parallel Assignment
Masking: Single Blind (Outcomes Assessor)
Official Title: Systolic Blood Pressure Intervention Trial

Primary Outcome Measures: First occurrence of a myocardial infarction (MI), acute 
coronary syndrome (ACS), stroke, heart failure (HF), or CVD death [ Time Frame: 6 
years ] [ Designated as safety issue: No ]

Secondary Outcome Measures: All-cause mortality ; Development of end stage 
renal disease (ESRD), Dementia, Decline in cognitive function, Small vessel cerebral 
ischemic disease 

•
Estimated Enrollment: 9250 Study Start Date: October 2010 Estimated Study 
Completion Date: December 2018 Estimated Primary Completion Date: October 
2018 (Final data collection date for primary outcome measure)



Increased CV risk as defined by SPRINT:

• clinical or subclinical cardiovascular disease other than 
stroke; 

• chronic kidney disease, excluding polycystic kidney 
disease, with an estimated glomerular filtration rate 
(eGFR) of 20 to less than 60 ml per minute per 1.73 m2

of body-surface area, calculated with the use of the 
four-variable Modification of Diet in Renal Disease 
equation;

• a 10-year risk of cardiovascular disease of 15% or 
greater on the basis of the Framingham risk score; 

• or an age of 75 years or older



Systolic Blood Pressure in the Two Treatment Groups over the Course of the Trial.

The SPRINT Research Group. N Engl J Med 2015;373:2103-2116



Primary Outcome and Death from Any Cause.

The SPRINT Research Group. N Engl J Med 
2015;373:2103-2116



Primary and Secondary Outcomes and Renal Outcomes.

TheSPRINT Research Group. N Engl J Med  2015;373:2103-2116



09/11/2015; Announcement of premature termination 
of SPRINT for benefit

• “… treating high-risk hypertensive adults 50 
years of age and older to a target of 120 mm Hg 
significantly reduced cardiovascular events by 
30% and reduced all-cause mortality by nearly 
25% when compared with patients treated to a 
target of 140 mm Hg…”



Copyright © 2014 American Medical 
Association. All rights reserved.

From: Natriuretic Peptide–Based Screening and Collaborative Care for Heart Failure: The STOP-HF 
Randomized Trial

JAMA. 2013;310(1):66-74. doi:10.1001/jama.2013.7588

Kaplan-Meier Analysis of Major Adverse Cardiovascular Events in the Full Study Sample and in Participants With BNP ≥50 pg/mLBNP indicates brain-type natriuretic peptide. Major adverse 
cardiovascular events included arrhythmia, transient ischemic attack, stroke, myocardial infarction, peripheral or pulmonary thrombosis/embolus, or heart failure. In the full sample, 51 (7.3%) of 697 
patients were admitted for major adverse cardiovascular events in the intervention group and 71 (10.5%) of 677 were admitted in the control group. In participants with BNP ≥50 pg/mL, 35 (13.3%) 

of 263 were admitted for major adverse cardiovascular events in the intervention group and 45 (19.1%) of 235 were admitted in the control group.

Figure Legend:
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HFrEF Stage C
NYHA Class I – IV

Treatment:

For NYHA class II-IV patients. 
Provided  estimated creatinine 

>30 mL/min and K+ <5.0 mEq/dL

For persistently symptomatic 
African Americans,
 NYHA class III-IV

Class I, LOE A
ACEI or ARB AND                                        

Beta Blocker

Class I, LOE C
Loop Diuretics

Class I, LOE A
Hydral-Nitrates

Class I, LOE A
Aldosterone 
Antagonist

AddAdd Add

For all volume overload, 
NYHA class II-IV patients

2013 ACCF/AHA Heart Failure Guidelines
Pharmacologic Treatment for Stage C HFrEF

Yancy C et al. Circulation, 2013



GDMT RR Reduction 
in Mortality

NNT for Mortality 
Reduction 

(Standardized to 36 
mo)

RR Reduction
in HF 

Hospitalizations

ACE inhibitor or 
ARB 17% 26 31%

Beta blocker 34% 9 41%
Aldosterone 
antagonist 30% 6 35%

Hydralazine/nitrate 43% 7 33%

Fonarow, G, Yancy, C. American Heart Journal, 2012.

Medical Therapy for Stage C HFrEF: Magnitude of 
Benefit Demonstrated in RCTs



Mechanism of Action of LCZ696

Vardney O et al. JACC:Heart Failure. 2014;2:663-670.



PARADIGM HF



Death from CV causes
20% risk reduction

HF hospitalization
21% risk reduction

693

558

658

537

McMurray, Packer et al  NEJM 2014

P = 0.00008 P = 0.00008

Primary composite outcome
HR: 0.80 (0.73, 0.87) p = 0.0000004

PARADIGM-HF 
(Prospective Comparison of ARNI with ACEI to Determine Impact 
on Global Mortality and Morbidity in Heart Failure trial)



Kaplan–Meier Curve for the Time to First 
Hospitalization for Heart Failure During First 30 
Days After Randomization, According to Study 
Group 

Packer M et al. Circulation. 2015;131:54-61Copyright © American Heart Association, Inc. All rights 
reserved.



Pharmacologic Treatment for 
Stage C HFrEF- 2016

HFrEF Stage C
NYHA Class I – IV

Treatment:

For NYHA class II-IV patients. 
Provided  estimated creatinine 

>30 mL/min and K+ <5.0 mEq/dL

For persistently symptomatic 
African Americans,
 NYHA class III-IV

Class I, LOE A
ACEI or ARB AND                                        

Beta Blocker

Class I, LOE C
Loop Diuretics

Class I, LOE A
Hydral-Nitrates

Class I, LOE A
Aldosterone 
Antagonist

AddAdd Add

For all volume overload, 
NYHA class II-IV patients

? Valsartan/Sacubutril
? Ivabradine

Strategies:
Disease Management
Genetic Counseling
Frailty Assessments
Palliative Care
Co-morbidities
Anemia
Sleep disordered breathing
Hypertension
Atrial Fibrillation
Devices
Remote PA monitoring
Wearable Vests
Quality Improvement
Process Improvement
Patient Education



New Guidelines Have Emerged- 2016



COR/LOE 2016



RAAS inhibition- 2016



RAASi in Heart Failure and Post-MI LV Dysfunction
Post-MI
Low EF

Mild-Mod CHF
Low EF

CHF
Severe HF

CHF
Preserved EF

ACEi1 AIRE
SAVE

SOLVD CONSENSUS PEP-CHF
(perindopril)

MRA EPHESUS1

(eplerenone)
EMPHASIS1

(eplerenone)
RALES1

(spironolactone)
TOPCAT2

(spironolactone)

ARB1 OPTIMAAL
VALIANT

ELITE-II
HEALL

VAL-HeFT
CHARM

CHARM-Preserved

I-PRESERVE

ARNI3 PARADIGM-HF
(LCZ-696)

1. Mentz RJ, et al. Int J Cardiol. 2013:167:1677-1687. 
2. Pitt B, et al. N Engl J Med. 2014;370(15):1383-1392. 
3. McMurray JJV, et al. N Engl J Med 2014;371:993-1004.

RAASi=renin-angiotensin-aldosterone inhibitor; MI=myocardial infarction; EF: ejection fraction; CHF=chronic heart failure; 
ACEi=angiotensin-converting enzyme inhibitor; MRA=mineralocorticoid receptor antagonist; ARB=angiotensin II receptor 
blocker; ARNI=angiotensin receptor-neprilysin inhibitor.



ACE-I & ARB- 2016 



ARNI 2016



ARNI – (Harm) 2016



Ivabradine 2016



SUMMARY OF ACC/AHA/HFSA 2016 HF Guidelines; 
Focused Update



Evidence-based medical therapy. 

Mitchell A. Psotka, and John R. Teerlink Circulation. 
2016;133:2066-2075

Copyright © American Heart Association, Inc. All rights reserved.



ESC HF Guidelines 2016



ESC HFrEF Treatment Algorithm



A new classification?

ESC HF GUIDELINES 2016



2013 ACCF/AHA Guideline for the 
Management of  Heart Failure

Developed in Collaboration With the American Academy of Family Physicians, 
American College of Chest Physicians, Heart Rhythm Society, and International Society 
for Heart and Lung Transplantation

Endorsed by the American Association of Cardiovascular and Pulmonary Rehabilitation

© American College of Cardiology Foundation and American Heart Association, Inc.



Definition of  Heart Failure
Classification Ejection 

Fraction
Description

I. Heart Failure with 
Reduced Ejection Fraction 
(HFrEF)

≤40% Also referred to as systolic HF. Randomized clinical trials have 
mainly enrolled patients with HFrEF and it is only in these patients 
that efficacious therapies have been demonstrated to date.

II. Heart Failure with 
Preserved Ejection 
Fraction (HFpEF)

≥50% Also referred to as diastolic HF. Several different criteria have been 
used to further define HFpEF. The diagnosis of HFpEF is 
challenging because it is largely one of excluding other potential 
noncardiac causes of symptoms suggestive of HF. To date, 
efficacious therapies have not been identified.

a. HFpEF, Borderline 41% to 49% These patients fall into a borderline or intermediate group. Their 
characteristics, treatment patterns, and outcomes appear similar to 
those of patient with HFpEF.

b. HFpEF, Improved >40% It has been recognized that a subset of patients with HFpEF 
previously had HFrEF. These patients with improvement or recovery 
in EF may be clinically distinct from those with persistently 
preserved or reduced EF. Further research is needed to better 
characterize these patients. 



Date of download:  7/11/2016
Copyright © 2016 American Medical 

Association. All rights reserved.

From: Characteristics and Outcomes of Adult Outpatients With Heart Failure and Improved or Recovered 
Ejection Fraction

JAMA Cardiol. Published online  July 06, 2016. doi:10.1001/jamacardio.2016.1325

Kaplan-Meier Curves, Adjusted for Age and Sex, Across the 3 Heart Failure GroupsThe stratified log-rank χ2
2 was 15.0 (P < .001) for 

difference in mortality between groups. HFpEF indicates heart failure with preserved ejection fraction; HFrecEF, heart failure with 
recovered ejection fraction; and HFrEF, heart failure with reduced ejection fraction.

Figure Legend: 



Nature Reviews Cardiology, Vol. 13, October 2016



Date of download:  7/11/2016

Copyright © 2016 American Medical 
Association. All rights reserved.

From: Potential Mortality Reduction With Optimal Implementation of Angiotensin Receptor Neprilysin Inhibitor 
Therapy in Heart Failure

JAMA Cardiol. Published online  June 22, 2016. doi:10.1001/jamacardio.2016.1724

Demonstrated Benefits of Evidence-Based Therapies for Patients With Heart Failure and Reduced Ejection Fraction

Table Title: 
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