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Types of Heart Failure

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;128:e240-e327



Stages of Heart Failure

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 HF
Structural heart 

disease

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;128:e240-e327



Comparison Between ACC/AHA HF Stage and 
NYHA Functional Class

1Hunt SA et al. J Am Coll Cardiol. 2001;38:2101–2113.
2New York Heart Association/Little Brown and Company, 1964. 

Adapted from: Farrell MH et al. JAMA. 2002;287:890–897.

ACC/AHA HF Stage1 NYHA Functional Class2

A At high risk for heart failure but without

structural heart disease or symptoms

of heart failure (eg, patients with

hypertension or coronary artery disease)

B Structural heart disease but without

symptoms of heart failure

C Structural heart disease with prior or

current symptoms of heart failure

D Refractory heart failure requiring

specialized interventions

I      Asymptomatic

II    Symptomatic with moderate exertion

IV Symptomatic at rest

III Symptomatic with minimal exertion



Pressure Volume Loops

In systolic HF, there is  

decreased contractility and 

subsequent increase in LV 

volume/LVEDP, shifting the 

loop DOWN and to the RIGHT

In diastolic HF, there is an 

increase in LVEDP due to 

increased stiffness with 

minimal effect on contractility, 

shifting the loop UP and to the 

LEFT 

End Diastole

End Systole

Contractility 

EDPVR



Pathologic Progression of systolic CHF

Line N to A represents the initial reduction in cardiac output

Line A to B represents the mechanism of compensation; an increase in LVEDP 

needed to maintain cardiac output



(venous return)
(fibrosis)



Recommendations for Treatment
Stage A

Stage B

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;128:e240-e327



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;128:e240-e327

NYHA class II-IV and EF ≤ 35%

OR

EF ≤ 40% after an acute MI 

and either has sx’s of CHF or DM



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;128:e240-e327



Treatment for Stage C: HFpEF



Stage D/Advanced HF

INTERMACS (The Interagency Registry for 
Mechanically Assisted Circulatory Support)



Treatment

Consists of 2 parts

• Support (ie- inotropes) until definitive therapy 
implemented 

• Definitive therapy 

• medications/procedures (ie- revascularization, valve 
surgery)

• MCS/Transplant

• palliative care



T= tachyarrhythmia's 





OPTN Data, Duke Heart Center

• An estimated 5.7 million Americans ≥20 years of age have HF

• Projections show that the prevalence of HF will increase 46%  

from 2012 to 2030, resulting in >8 million people ≥18 years of age  

with HF
Heart Disease and Stroke Statistics—2015 Update A Report From the American Heart Association. Circulation. 2015;131:e29-e322.





LVAD for Destination Therapy

Fang et al. N Engl J Med 2009; 361:2282-2285



Holley et al. J Thorac Dis. 2014 Aug; 6(8): 1110–1119. 

1 year transplant survival rate                                         87.8%                    



CHF Management
The Acute Setting

A: Management to prevent disease progression

B: Diuretics and vasodilators/afterload reduction (ie- HDLZ/NTG, ACEi)

C: Inotropic agents (ie- Dobutamine/milrinone) and diuretics

L: ?adjust outpatient meds, inotropes

Medical Management of Advanced Heart Failure. JAMA. 2002;287:628-640



Diuretic therapy

• Dose Equivalents

• Bolus vs Infusion, ideal dose for acute CHF?

DOSE Trial…



• prospective, double-blind, randomized trial

• 308 patients with acute decompensated heart failure to receive 
furosemide IV either as a bolus every 12 hours or continuous infusion AND
at either a low dose (equivalent to the patient’s previous oral dose) or a 
high dose (2.5 times the previous oral dose)

• 2 coprimary end points after 72hrs: patient’s global assessment of 
symptoms (VAS), change in Cr

N Engl J Med 2011;364:797-805.





Secondary Endpoints
Bolus vs. Continuous

Low-dose vs. High-dose

No congestion at 72 hours
14% vs. 15% (P=0.78) 

11% vs. 18% (P=0.09) 

Weight change at 72 hours
-6.8 vs. -8.1 lbs (P=0.20) 

-6.1 vs. -8.7 lbs (P=0.01) 

Net fluids at 72 hours 
-4,237 vs. -4,249 mL (P=0.89) 

-3,575 vs. -4,899 mL (P=0.01) 

Persistent or worsening HF 
25% vs. 23% (P=0.78) 

26% vs. 22% (P=0.40) 

Hospital stay 
5 vs. 5 days (P=0.97) 

6 vs. 5 days (P=0.55) 

All-cause mortality, rehospitalization, or 

ED visit 
HR for continuous infusion 1.15 (95% CI 0.83-1.60; 

P=0.41) 

HR for high-dose 0.83 (95% CI 0.60-1.16; P=0.28)



Monitoring and Guiding Therapy



One of the Best Devices for 
Monitoring Heart Failure



NP Guided Therapy

Diagnosis For HF

Heart Failure: A Companion to Braunwald's Heart Disease.

3rd Edition. Mann and Felker



Meta-Analysis of Trials Evaluating 
NP- Guided Therapy

All Cause Mortality HF Hospitalization

(NP Guided Rx) (NP Guided Rx)

RW Troughton, et al. Effect of B-type natriuretic peptide-guided 

treatment of chronic heart failure on total mortality and hospitalization: 

an individual patient meta-analysis. European Heart Journal. Mar 2014



Circulation. 2004;110:2168-2174



• Evaluate dynamic changes in renal function (sWRF: absolute increase in

serum Cr level of >0.5 mg/dl in combination with >25% increase in

serum Cr level) compared to dyanmic changes in Pro-BNP

• 1,232 pts hospitalized for ADHF (74% HFrEF, 26% HFpEF)

• Endpoints were all-cause mortality and the composite of all-cause 
mortality and/or readmission for a cardiovascular reason within 180 days 
after discharge

J Am Coll Cardiol HF 2015;3:751–61



sWRF ~    10% in 180 mortality

≥ 30% BNP reduction ~   15% in 180 mortality

…BNP is stronger predictor of outcomes vs renal fnc

Kaplan-Meier curves for all-cause mortality (A) and composite endpoint (B) at 180 days by NT-proBNP reduction and sWRS during hospitalization.Key objective in CHF treatment: relieve 

congestion and achieve euvolemia 



OptiVol in Patients with CRT/ICD Devices

• Measures intrathoracic impedance, which is inversely
related to PCWP 

• The OptiVol fluid index will rise as intrathoracic fluid 
level increases



Upon Discharge

Medical Management of Advanced Heart Failure. JAMA. 2002;287:628-640



New Developments



• Prospective, randomized double blind trial

• 8442 pts with EF ≤ 40%, NYHA II-IV

• LCZ696 (ARB valsartan + neprilysin 

inhibitor) vs. enalapril (mean dose 18.9mg)

• Primary Endpoint: Death from  cardiovascular 

causes or hospitalization for heart failure

N Engl J Med 2014;371:993-1004



21.8% vs 26.5% 13.3% vs 16.5%

12.8% vs 15.6% 17% vs 19.8%

NNT to prevent one primary event 

and one death from CV causes
= 21 and 32



• Double-blinded multi-center RCT

• Ivabradine vs placebo

• 6558 pts with EF ≤ 35% AND

• Sinus rhythm

• HR ≥ 70

• Symptomatic, hosiptalized for CHF within past year

• On stable chronic therapy, including BB

• Primary Endpoint: Composite of cardiovascular death or hospital admission

for worsening heart failure

Lancet. 2010 ;376:875-85



Mainly driven by reduction in HF hospitaliztions



CardioMEMS
Inserted via RHC

Placed in branch of PA

Measures PAP (PASP, PADP, mean)





Take Home Points

• Treatment based on Type/Stage of CHF

• Systolic (HFrEF) vs Diastolic (HFpEF) CHF: different 
pathophysiology

• Evaluation of CHF pt: congestion and perfusion

• Key is to relieve congestion



Thank You


