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What is heart failure?

• Heart failure is a clinical entity of findings and symptoms which stems 
from the body’s inability to pump enough blood to meet the need for 
circulation of oxygen and nutrients

• Symptoms can include:
• Shortness of breath
• Chest pain
• Difficulty lying flat (orthopnea), waking up from sleep due to shortness of 

breath (paroxysmal nocturnal dyspnea)
• Fluid retention Abdominal bloating and Leg swelling
• Poor appetite and weight loss
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What is heart failure?

www.RiseAboveHF.org

What is heart failure?

https://www.cardiologistmidtownnyc.com/conditions/heart-failure-cardiomyopathy-enlarged-heart/

• Systolic Heart Failure
• Acute MI or Coronary 

Artery Disease
• Arrhythmia
• Hypertension
• Alcohol Use
• Genetic Abnormalities

• Diastolic Heart Failure
• Hypertension
• Diabetes
• Kidney disease
• Genetic Abnormalities

Scope of the Problem

• Recent data report there are approximately 6.5 million people in the U.S. 
>20 years of age living with heart failure

• Projections show this will increase 46% from 2012 to 2030 resulting in 
nearly >8 million people with heart failure

• There are nearly 1 million hospitalizations per year where heart failure is 
the primary diagnosis

• In 2012 there were an estimated $30.7 billion in costs for HF with an 
projected rise of 127% by 2030 to $69.7 billion
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Temporal Trends in the Age-Adjusted 
Incidence of Heart Failure

Levy D et al. NEJM. 
2002;347:18

JAMA 2004; 
292:344-350

Prevalence of Heart Failure for Adults >20 years

Benjamin et al, 
Circulation 2018.

Heart Failure Prevalence

Curtis L, et al.  Arch Int Med.  2008.  168:418-424
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Hospital Discharges for Heart Failure by Sex

Benjamin et al, 
Circulation 2018.

Heart Failure Hospitalization Rates

Chen J, et al.  JAMA 
2011;306:1669-1678

Why should we care about hospitalization?

Chen J, et al.  JAMA 2011;306:1669-1678
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Why should we care about hospitalization?
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Hospital Readmissions Reduction Program 
(HRRP)

• A CMS program inducted in 2012 to reduce excess readmissions to 
inpatient prospective payment hospitals

• Defined readmission within 30 days of discharge from the same or another 
subsection hospital for any reason

• Tracked conditions included were acute myocardial infarction, heart failure
and pneumonia.  Later expanded to include patients admitted for coronary 
artery bypass grafting surgery (CABG), total knee or hip arthroplasty 
surgery and chronic obstructive pulmonary disease (COPD).

Hospital Readmissions Reduction Program 
(HRRP)

• The maximum penalty has been 
rising from 2013 to 2015 from 1% 
to now 3%.  

• For FY 2019 hospitals will be 
stratified into peer groups based 
on the number of qualified 
services
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Hospital Readmissions Reduction Program 
(HRRP)

• In its first year, the HRRP penalized 2,213 hospitals a total of $280 
million dollars for excessive readmission rates.  

• This included 70% of eligible hospitals with 60% receiving a penalty of <1% 
and 10% receiving the maximal penalty

• By 2014, there were 2,610 hospitals penalized with 39 receiving the 
maximum penalty of 3% due to added conditions

Hospital Readmissions Reduction Program 
(HRRP)

Circulation. 2015 May 19; 131(20): 1796–1803 

Hospital Readmissions Reduction Program (HRRP) 
– Effects on HF Post-Discharge Mortality

JAMA Network Open. 2018;1(5):e182777. doi:10.1001/jamanetworkopen.2018.2777
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Heart Failure is a Multiorgan Process

Cunningham et al, Neurohormonal Blockade, 2018 In: The Encyclopedia of 
Cardiovascular Research and Medicine

Natural History of Heart Failure
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Can we identify patients at risk for 
hospitalization or dying?

• Biomarkers
Brain natriuretic peptide
Troponin

• Timing of Discharge – how do we ensure success?

• After hospital care
Follow up visits
Continued monitoring

Use of Biomarkers to Predict Mortality and 
Readmission

• Brain natriuretic peptide (BNP) is measured in heart failure patients to 
guide diagnosis and to provide prognosis

• BNP is released from myocardial tissue in response to wall stress, i.e. 
increased filling pressures within the heart or volume overload

• It has beneficial physiologic effects including vasodilation, decrease 
production of circulating maladaptive hormones and promoting 
diuresis in the kidneys

Brain Natriuretic Peptide

Singh JSS, Heart 2017;103:1569-1577



11/26/2018

9

BNP Assists with Diagnosing Heart Failure

“BNP was more accurate than any historical or physical exam findings or laboratory values in identifying 
congestive heart failure as the cause of dyspnea”

Maisel AS et al, N Engl J Med. 2002;347:161-167.

BNP Assists with Predicting Outcomes in 
Heart Failure Patients

Anand et al., Circulation 2003

• A troponin blood test 
measures the level of the 
troponin protein circulating 
in the blood

• Elevation of troponin 
occurs when myocardial 
cells die and leak this 
protein into the blood 
stream

Troponin is Not Just for Predicting Acute 
Myocardial Infarction
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Troponin I is Not Just for Predicting Acute 
Myocardial Infarction

Troponin I in acute decompensated heart failure: insights from the ASCEND‐HF study, Volume: 14, Issue: 11, Pages: 1257-1264, First published: 18 
February 2014, DOI: (10.1093/eurjhf/hfs110) 

Troponin I in acute decompensated heart 
failure: insights from the ASCEND-HF study

Troponin I in acute decompensated heart failure: insights from the ASCEND‐HF study, Volume: 14, Issue: 11, Pages: 1257-1264, First 
published: 18 February 2014, DOI: (10.1093/eurjhf/hfs110) 

Who is ready to be discharged?
• Persistent or subclinical congestion at discharge is associated 

with increased mortality and risk for HF hospitalization

Lucas C, et al. Am Heart J.
2000;140:840-847.

Fonarow GC, et al. Circulation. 
1994;90(pt. 2):1-488.

Logeart D, et al. J Am Coll Cardiol. 
2004;43:635-641
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Does Follow up Matter?

Hernandez et al. JAMA 2010;303:1716-1722.

Recurrent congestive heart failure most 
common reason for readmission

Vader, et al.  J Card Fail 2016

1/3 are thought to be preventable

How do we prevent readmission?

Adapted from Adamson et al, Curr Heart Fail Reports, 2009.
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Weight does not always track with filling pressures

Renlund D, et al.  Circulation 2007; 116:II_599

Telemonitoring of Weight Does NOT reduce 
readmissions

Ong MK et al. JAMA Intern Med. 2016;176:310-318.

Findings were consistent out to 180 days

*No sig difference

How do we prevent readmission?

Adapted from Adamson et al, Curr Heart Fail Reports, 2009.
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Thoracic Bioimpedance

http://www.jlgh.org/Past-Issues/Volume-1---Issue-1/Thoracic-Impedance.aspx

Impedance Monitoring Does NOT Reduce 
Hospitalization

How do we prevent readmission?

Adapted from Adamson et al, Curr Heart Fail Reports, 2009.
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Implantable PA Pressure Monitor

Remote Monitoring of PA Pressures DOES 
Reduce Hospitalizations

Abraham WT, et al. Lancet, 2011;377:658-666.
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Beta-Blockers Reduce Death and 
Hospitalization in Heart Failure

Cunningham et al, Neurohormonal 
Blockade, 2018 In: The Encyclopedia of 
Cardiovascular Research and Medicine

Angiotensin-Converting Enzyme Inhibitors 
Decrease Death and Rehospitalization

Cunningham et al, Neurohormonal 
Blockade, 2018 In: The Encyclopedia of 
Cardiovascular Research and Medicine
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Entresto Decreases HF Admissions Over Enalapril

Cunningham et al, Neurohormonal 
Blockade, 2018 In: The Encyclopedia of 
Cardiovascular Research and Medicine

Spironolactone Decreases Death and 
Admission in Heart Failure

Cunningham et al, Neurohormonal 
Blockade, 2018 In: The Encyclopedia of 
Cardiovascular Research and Medicine

Each Therapy Has ADDITIVE Benefits

Adapted from: Yancy, et al.  2013 ACCF/AHA Guideline for the Management of Heart Failure - A Report of the 
American College of Cardiology Foundation/American Heart Association Task Force on Practice Guidelines.  
Circulation.  2013;138:e270.
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What Happens When Medications Are Not 
Enough?

Symptoms with dressing, showering or 
at rest

LVEF <30%

2 or more hospitalizations in 6 months

Having to decrease or stop meds due 
to low blood pressure

Fluid retention despite high doses of 
diuretics

Yancy, et al.  2013 ACCF/AHA Heart Failure Guideline

Advanced Heart Failure Therapies

• Heart Transplant
Requires immunosuppressive medications for life
Outcomes are good – 90% survival at 1 year and 50% at 11 years

• Left Ventricular Assist Devices (LVADs)
Can be implanted as a bridge to transplant (BTT) or destination therapy (DT)
Requires anticoagulation with Coumadin/Warfarin
Can be associated with complications including infection, stroke and right 

heart failure
For those awaiting transplant, most recent survival is 85% at 1 year

Heart Transplant
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Adult and Pediatric Heart Transplants: Number of 
Transplants by Year and Location
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NOTE: This figure includes only the heart transplants that are 
reported to the ISHLT Transplant Registry. As such, the 
presented data may not mirror the changes in the number of 
heart transplants performed worldwide.

2017
JHLT. 2017 Oct; 36(10): 1037-1079

HeartMate
• HeartMate XVE

• Implantation: Intra-
abdominal

• Approved by FDA for use 
as BTT and DT in 
November 2002

• Weighs 1150 grams

Rose EA, et al. NEJM 2001 

HeartMate
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HeartMate - REMATCH

1 year survival: 52% LVAD, 24% OMT 
(p=0.002)
2 year survival: 23% LVAD, 8% OMT 
(p=0.01)

Rose, et. al.  NEJM 2001.

HeartMate - REMATCH

Rose, et. al.  NEJM 2001.

HeartMate II
• Implantation: 

Subdiaphragmatic or 
intrathoracic

• FDA approved
• BTT in 2008
• DT in 2010

• Weighs 281 grams

• Single moving rotor
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HeartMate 2

HeartMate II - DT

Slaughter MS, et al.  NEJM 2009.
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HeartWare (HVAD)

HeartWare (HVAD)
• Implantation: Intrapericardial

• Partially magnetically levitated

• Weight 145 grams

• FDA Approved 
• BTT in November 2012
• DT in September 2017

HeartWare (HVAD)
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HeartWare (HVAD) - ADVANCE

• Enrollment of 140 patients to the HVAD device with comparison to 
registry of 499 axial-flow device recipients

• All patients were enrolled as a BTT strategy

• Primary outcome was non-inferiority of survival at 180 days

HeartMate III

Mehra, et al.  NEJM. 2017.

HeartMate III – MOMENTUM 3

Mehra, et al.  NEJM. 2017.
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Smaller Devices, Less Complications

Questions?


