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Plan:
•Define What is Heart Failure
•Who Gets It (Epidemiology)
•What Causes It (Etiology)
• Types of Heart Failure
•Classification Systems  
•Diagnostics
• Therapeutics
•Prognostics



Case Presentation
• A 47 year old woman is a loyal 15 year employee of the US Cathode Ray 
Manufacturing.  
• She went for a regular checkup and a breast mass was discovered. Mammography 
led to a breast biopsy and a diagnosis of breast cancer.   She was on a leave from 
work for 16 weeks to have a mastectomy and went through a course of 
chemotherapy and radiation and maintenance therapy.  Her heart function was 
tested prior to beginning therapy and was normal.
• At the end of 16 weeks she returned to work. A new supervisor had arrived and 
told the woman that the “only job he could offer her was the one she left—take it or 
leave it”  She accepted the job.
• At the end of 4 months she began to get short of breath limiting her job 
performance.
• A detailed evaluation showed no evidence of recurrent cancer but a profound form 
of heart failure.



•Heart failure, sometimes known as congestive 
heart failure, occurs when your heart muscle 
doesn't pump blood as well as it should. Certain 
conditions, such as narrowed arteries in your 
heart (coronary artery disease) or high blood 
pressure, gradually leave your heart too weak or 
stiff to fill and pump efficiently.

Definition





The Epidemic of Heart Failure in the US

• More deaths from heart failure 
than from all forms of cancer 
combined 

• 550,000 new cases/year

• 4.7 million symptomatic 
patients; estimated 10 million in 
2037

*Rich M. J Am Geriatric Soc. 1997;45:968–974.
American Heart Association. 2001 Heart and Stroke Statistical Update. 2000. 
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Who Gets Heart Failure…..Equal Opportunity Disease











Jessup M, Brozena S. N Engl J Med 2003;348:2007‐2018.



Types of Heart Failure
(Phenotypes)

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. 



Additional Types of Heart Failure
• Low‐Output Heart Failure

• Systolic Heart Failure: 
• decreased cardiac output
• Decreased Left ventricular ejection fraction

• Diastolic Heart Failure: 
• Elevated Left  and Right ventricular end‐diastolic pressures
• May have normal LVEF

• High‐Output Heart Failure
• Seen with peripheral shunting, low‐systemic vascular resistance, hyperthryoidism, beri‐beri, carcinoid, anemia
• Often have normal cardiac output

• Right‐Ventricular Failure
• Seen with pulmonary hypertension,  large RV infarctions.



New York Heart Association (NYHA) Class of Heart Failure

Focuses on symptoms

Class I:  No limitation of physical activity.
Class II:  Slight limitation with ordinary exertion.
Class III: Marked limitation with less than ordinary exertion.
Class IV: Symptoms are present at rest.

ACC/AHA Classification (Stages)
Emphasizes evolution and progression of heart failure.

Class A: At risk for CHF, but heart is structurally normal.
Class B: Structural abnormality of the heart, never had symptoms
Class C: Structural abnormality; current or previous symptoms.
Class D: End‐stage symptoms; refractory to standard treatment.









Stage Drives Treatment of  HF







METS
1 MET = 3.5 ml/kg of VO2

METABOLIC COSTS OF SELECTED ACTIVITIES
METS
1.5 Sitting at a desk; driving a car; walking < 2 mph
3.0 Stocking shelves; janitorial work; walking 3 mph
5.0 ADL’s (Activities of Daily Living); lawn work; walking 4mph
7.0 Lifting/carrying 65 lbs.; Tennis; jogging 5 mph
9.0 Shoveling (10/min ‐ 14 lbs); Peak for POLICE  and FIREFIGHTERS



















How Heart Failure Is Diagnosed

•Medical history is taken to reveal symptoms
• Physical exam is done
• Tests 

• Chest X‐ray
• Blood tests
• Electrical tracing of heart (Electrocardiogram or “ECG”)
• Ultrasound of heart (Echocardiogram or “Echo”)
• X‐ray of the inside of blood vessels (Angiogram)





Lab Analysis in Heart Failure
• CBC

• Since anemia can exacerbate heart failure

• Serum electrolytes and creatinine
• before starting high dose diuretics

• Fasting Blood glucose
• To evaluate for possible diabetes mellitus

• Thyroid function tests
• Since thyrotoxicosis can result in A. Fib,
and hypothyroidism can results in HF.

• Iron studies
• To screen for hereditary hemochromatosis as cause of heart failure.

• ANA
• To evaluate for possible lupus

• Viral studies 
• If viral mycocarditis suspected









Echocardiogram







Management of Heart Failure 

1. General measures

2. Correct underlying cause

3. Remove precipitating cause

4. Prevention of deterioration of 
cardiac function

5. Control of congestive HF state



Nonpharmacologic therapy

• Exercise training for stable HF patients increased exercise capacity, 
decreased hospitalization rate, increased quality of life, decreased 
symptoms. 

• Weight loss in obese patients 
• Dietary Na restriction (≤ 2 g/day)
• Fluid and free water restriction (≤ 1.5 L/day) especially if 
hyponatremic

• Minimize medications known to have deleterious effects on heart 
failure (negative inotropes, NSAIDs, over‐the‐counter stimulants)

• Oxygen 
• Fluid removal (dialysis, thoracentesis, paracentesis)





Evidence‐Based Treatment for Heart Failure (HFrEF)

Control Volume Reduce Mortality

Diuretics

Digoxin

‐BlockerACEI
or ARB

Aldosterone
Antagonist 
or ARB

Treat Residual Symptoms

CRT 
an ICD*

Hyd/ISDN*

= Life Saving Therapy



Heart Failure and Sudden Cardiac Death 

Sudden Cardiac Death (SCD)
• Your heart suddenly goes into a very fast and chaotic rhythm and stops pumping 
blood

• Caused by an “electrical” problem in your heart

• SCD is one of the leading causes of death in the U.S. – approximately 450,000 
deaths a year

• Patients with heart failure are 6‐9 times as likely to develop sudden cardiac death 
as the general population





Cardiac Resynchronization

• Transvenous Approach
• Standard pacing lead in RA
• Standard pacing or defibrillation lead in RV
• Specially designed left heart lead placed in a left ventricular cardiac vein 
via the coronary sinus

Right Atrial
Lead

Right Ventricular
Lead

Left Ventricular
Lead



Indications for CRT Therapy



Adult Heart Transplants
Kaplan‐Meier Survival by Diagnosis
(Transplants: January 1982 – June 2011)
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Cardiomyopathy (N=42,175) Coronary artery disease (N=38,845)

Congenital diagnosis (N=1,853) Retransplant (N=1,895)

Valvular (N=3,325)

All pair‐wise comparisons were significant at p < 0.01 except 
cardiomyopathy vs. congenital (p=0.9113).

Median survival (years): Cardiomyopathy= 11.6; 
CAD=9.4; Congenital=14.4; Retransplant=6.3; 
Valvular=10.9

JHLT. 2013 Oct; 32(10): 951-964

2013



Heartmate II (Non‐pulsatile LVAD)

• Axial flow pump, simple blood path minimizes hemolysis/clotting 
• Weighs only 375 gm, 4 cm x 6 cm 
• Flows up to 10 L/min  



The Insidious‐ness of End of Life



Figure 2. Sample algorithm for treatment of end-stage heart failure. 

Eric D. Adler et al. Circulation. 2009;120:2597-2606

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



Barbossa: "First of all, Miss Turner, 
returning you to shore was never part of 
our agreement. Second, you are not a 

pirate, so the Pirate's Code does not apply. 
And third, the Pirate's Code is more of a 
set of what you'd call "guidelines" than 
actual rules. Welcome aboard the Black 

Pearl, Miss Turner."

The Evolution of “Guidelines”

Pirates of the Caribbean (2003)



Classification of  Recommendations and Levels of  Evidence
A recommendation with 
Level of Evidence B or C 
does not imply that the 
recommendation is weak. 
Many important clinical 
questions addressed in 
the guidelines do not lend 
themselves to clinical 
trials. Although 
randomized trials are 
unavailable, there may be 
a very clear clinical 
consensus that a 
particular test or therapy 
is useful or effective. 

*Data available from 
clinical trials or registries 
about the usefulness/ 
efficacy in different 
subpopulations, such as 
sex, age, history of 
diabetes, history of prior 
myocardial infarction, 
history of heart failure, 
and prior aspirin use. 

†For comparative 
effectiveness 
recommendations (Class I 
and IIa; Level of Evidence 
A and B only), studies 
that support the use of 
comparator verbs should 
involve direct 
comparisons of the 
treatments or strategies 
being evaluated.



A thorough history and physical examination should be
obtained/performed in patients presenting with HF to
identify cardiac and noncardiac disorders or behaviors 
that might cause or accelerate the development or 
progression of HF.

In patients with idiopathic DCM, a 3‐generational family 
history should be obtained to aid in establishing the 
diagnosis of familial DCM. 

Volume status and vital signs should be assessed at 
each patient encounter. This includes serial assessment 
of weight, as well as estimates of jugular venous 
pressure and the presence of peripheral edema or 
orthopnea.

History and Physical Examination
I IIa IIb III

I IIa IIb III

I IIa IIb III



Noninvasive Cardiac Imaging
Patients with suspected or new‐onset HF, or those presenting with acute 
decompensated HF, should undergo a chest x‐ray to assess heart size and 
pulmonary congestion, and to detect alternative cardiac, pulmonary, and other 
diseases that may cause or contribute to the patients’ symptoms.

A 2‐dimensional echocardiogram with Doppler should be performed during initial 
evaluation of patients presenting with HF to assess ventricular function, size, wall 
thickness, wall motion, and valve function.

Repeat measurement of EF and measurement of the severity of structural 
remodeling are useful to provide information in patients with HF who have had a 
significant change in clinical status; who have experienced or recovered from a 
clinical event; or who have received treatment, including GDMT, that might have 
had a significant effect on cardiac function; or who may be candidates for device 
therapy.

I IIa IIb III

I IIa IIb III

I IIa IIb III



Pharmacological Treatment for 
Stage C HFrEF (cont.)

Diuretics are recommended in patients with HFrEF who have 
evidence of fluid retention, unless contraindicated, to improve 
symptoms.

ACE inhibitors are recommended in patients with HFrEF and 
current or prior symptoms, unless contraindicated, to reduce 
morbidity and mortality.

ARBs are recommended in patients with HFrEF with current or 
prior symptoms who are ACE inhibitor‐intolerant, unless 
contraindicated, to reduce morbidity and mortality.

I IIa IIb III

I IIa IIb III

I IIa IIb III



• CD ECHO 2D COMPLETE W DOP AND COLOR‐ADLT Event Date: 05/19/12 10:21:26 Updated: 05/20/12 10:21
• CD ECHO 2D COMPLETE W DOP AND COLOR‐ADLT
• This document has an image
• Reason For Exam
• CHF, CAD, DYSLIPIDEMIA
• RADRPT
• ECHOCARDIOGRAPHIC REPORT
• INDICATION: CHF, coronary artery disease, hyperlipidemia
• Height: 70 inches
• Weight: 187 lbs.
• Blood Pressure: 93/60
• MEASUREMENTS:
• Right Ventricular dimension in diastole (normal range 2.0cm‐2.8cm)
• Diastolic intraventricular Septal Thickness (normal range 0.6cm‐1.1cm) 1.0
• Left Ventricular Diastole(normal range men 4.2‐5.9cm, women 3.9‐5.3cm) 7.8
• Left Ventricular Systole (normal range 1.5cm‐4.0cm ) 7.1
• Diastolic Left Ventricular Posterior Wall Thickness (normal range 0.6cm‐1.1cm) 0.93
• Aortic Root diastolic dimension (normal range <3.8cm) 3.1
• Left Atrial dimension in systole (normal range < 4.0cm) 4.9
• Ejection Fraction by Simpson's method (normal range >or equal to 50%) 12.6%
• Pulmonary Systolic Pressure 45‐50 mmHg



• This study was technically difficult.
• The left ventricle is markedly dilated, with thinning of the interventricular septum and apex and 
• exhibits severely reduced overall systolic function.
• Regional wall motion analysis reveals severe global hypokinesis with the inferolateral segment exhibiting the best contractility. 

Although the apex is
• poorly seen, there appears to be good filling of color in the left ventricular apex. Contrast echo could be considered for further 

evaluation
• Ejection fraction is visually estimated at about 15% .
• Aortic valve is poorly seen.
• Mitral valve exhibits symmetric echodensity which could be consistent with placement of a mitral annuloplasty ring.
• Left atrium is severely enlarged. Left atrial end systolic volume index is 45.3 mL/sq m
• Aortic root is normal.
• Right ventricle is upper limits of normal to mildly dilated and exhibits moderately reduced function.
• Right atrium is normal.
• Tricuspid valve is poorly seen.
• Pulmonic valve is poorly seen.
• Pulmonary artery is poorly seen.
• There is no pericardial effusion seen.
• There are no intracardiac masses seen.
• There is a linear echodensity within the right sided chambers consistent with an intracardiac lead.



• DOPPLER
• Doppler of mitral valve inflow is suggestive of a restrictive filling pattern 
and there is probably mild to moderate mitral regurgitation. There is a very

• dense continuous‐wave Doppler signal seen. Mitral regurgitation could be 
underestimated on this study and clinical correlation is advised. The mean

• gradient across the mitral valve is 4 millimeters of mercury which is 
acceptable

• Doppler of aortic valve is normal. There is no LVOT obstruction seen. There 
is no aortic insufficiency.

• Doppler of tricuspid valve is normal and shows mild regurgitation.
• Pulmonary pressure was estimated in the moderately elevated range.
• Doppler of pulmonic valve is normal and there is no significant pulmonic 
insufficiency.

• Tissue Doppler shows extremely low E prime velocities and elevated E to E 
prime ratios suggesting increased filling pressures.



• CONCLUSION:
• Markedly dilated left ventricle with thinning of the interventricular septum and apex and severe, global reduction in left 

ventricular systolic function as
• detailed above. The study was technically difficult and apical segments were poorly seen. Contrast echo could be considered for 

further evaluation if
• clinically relevant.
• Severe left atrial enlargement present. Mitral inflow suggests a restrictive pattern of diastolic filling abnormality.
• Mitral valve appearance suggestive of placement of a mitral annuloplasty ring with a mean gradient of 4 mmHg across the valve 

and probably mild to
• moderate mitral regurgitation. MR could be underestimated on this study as detailed above and clinical correlation is advised.
• Mild tricuspid regurgitation and moderately elevated PA systolic pressure.
• Tissue Doppler suggests elevated filling pressures.
• Right ventricle appears to be hypocontractile.
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