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eart failure is a common clinical syndrome

that results from the impaired ability of the

ventricle to fill with or eject blood. The term

heart failure is preferred over the older term
congestive heart failure because not all patients with
heart failure have volume overload. Heart failure re-
sults from multiple causes, including coronary artery
disease, hypertension, valvular heart disease, and idio-
pathic dilated cardiomyopathy. The cardinal symptoms
of heart failure include dyspnea and fatigue that can
occur at rest in severe cases and with exertion in mild-
er cases. The diagnosis of heart failure was traditionally
made at the bedside based on clinical evaluation that
combined characteristic symptoms from the history
with various signs on physical examination. Other than
the obvious need to determine whether a patient has
heart failure, it is also important to determine what
type of heart failure is present. Patients with heart fail-
ure need a comprehensive workup that begins with the
history and physical examination.

Medical education and residency training have
undergone many changes in the last few decades,
partly because of the advent of modern technologies.
Training increasingly is focused on use of technologies,
namely echocardiography in the diagnosis of cardiac
conditions. With the increased focus on technology,
less emphasis has been placed on the physical exami-
nation. A recent study demonstrated the poor car-
diovascular examination skills of residents and pointed
out that cardiac examination skills do not improve
after the third year of medical school." This article re-
views the approach to diagnosing heart failure, with a
focus on the signs and symptoms. A brief discussion of
laboratory evaluation is also included.

EPIDEMIOLOGY

Heart failure is a relatively common condition en-
countered in clinical practice. Although the incidence
of heart failure has been stable over the past 2 decades,
it remains a substantial health burden.>* Heart failure
is the most frequent cause of hospitalization in persons
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EVALUATION OF HEART FAILURE

¢ Coronary artery disease is believed to be the under-
lying cause of heart failure in approximately two
thirds of patients with heart failure.

¢ The cardinal symptoms of heart failure include
dyspnea and fatigue that can occur at rest in severe
cases and with exertion in milder cases.

¢ For the dyspneic patient in the acute care setting,
a history, physical examination, chest radiograph,
and electrocardiogram should be performed.

¢ The presence of a third heart sound is a strong pre-
dictor of heart failure, with a specificity of 99%.

¢ Ifheart failure is suspected, measurement of serum
brain natriuretic peptide may help exclude heart
failure.

aged 65 years or older.? Other negative outcomes asso-
ciated with heart failure include a poor quality of life,
frequent hospitalizations, medication side effects, and
an increase in morbidity and mortality. The mortality
rate associated with heart failure may be underestimat-
ed, but it is approximately 50% at 2 years and 70% at
3 years.* However, over the past 50 years survival after
the onset of heart failure has improved, probably due
to more effective treatment of hypertension, coronary
heart disease, and valvular disease and increasing use
of pharmacologic therapies.”

CLASSIFICATION SYSTEMS

The most commonly cited heart failure classification
system is the New York Heart Association (NYHA) clas-
sification (Table 1).°® The NYHA classification system is
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Table I. New York Heart Association Classification for Stages
of Heart Failure

Table 2. American College of Cardiology/American Heart
Association Stages of Heart Failure

Class Symptoms Stage Description

Class | (mild) Ordinary physical activity does not cause A Patients at high risk for developing heart failure due to
symptoms underlying conditions such as systemic hypertension, coro-

Class Il (mild) Comfortable at rest but ordinary physical nary artery disease, diabetes mellitus, or family history of

activity results in symptoms
Class Ill (moderate) Comfortable at rest but less than ordinary
activity causes symptoms

Class IV (severe) Symptoms at rest

based on the patient’s symptoms obtained only by the
history and does not rely on objective measures. The
NYHA classification also predicts mortality. According
to one study, the estimated l-year mortality among pa-
tients with NYHA heart failure classes II, III, and IV was
7%, 15%, and 28%, respectively.” A newer approach
to the classification of heart failure was presented by
the American College of Cardiology and the Ameri-
can Heart Association (Table 2).3° Unlike the NYHA
classification system, this newer approach takes into
account objective measures, risk factors, and subjective

symptoms.
SYMPTOMS

Dyspnea is defined as an uncomfortable awareness
of breathing.'’ It is a subjective sensation for which
there is no accurate objective measurement. Dyspnea
is usually the result of a cardiac or pulmonary disease
process, although healthy individuals may experience
dyspnea with exercise. The most common pathologi-
cal causes of dyspnea include asthma, congestive heart
failure, chronic obstructive pulmonary disease, pneu-
monia, and cardiac ischemia.!! The mechanisms of
dyspnea are not well understood.

Dyspnea, especially with exertion, is one of the most
common symptoms of heart failure, and it frequently
appears early in the disease. In the early stages of heart
failure, dyspnea occurs with severe exertion, but as the
heart failure worsens the amount of exertion required
to produce dyspnea progressively decreases. According
to a study that assessed the features of heart failure,
the absence of dyspnea on exertion essentially ruled
out the presence of heart failure due to left ventricular
dysfunction."” Dyspnea on exertion has a sensitivity of
84% to 100% in the diagnosis of heart failure, but the
specificity is much lower, ranging from 17% to 34%.'*"3

Dyspnea presents in other forms, including or-
thopnea and paroxysmal nocturnal dyspnea (PND).
Orthopnea is the worsening of dyspnea on assuming
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cardiomyopathy

B Patients have structural heart disease such as left ventricular
hypertrophy or valvular heart disease but show now symp-
toms of heart failure

C Patients have current or prior symptoms of heart failure
associated with underlying structural heart disease that
includes left ventricular systolic dysfunction

D Patients with advanced structural heart disease and marked
symptoms of heart failure at rest despite maximal medical
therapy

Adapted from the ACC/AHA Guidelines for the Evaluation and Man-
agement of Chronic Heart Failure in the Adult: Executive Summary
A Report of the American College of Cardiology/American Heart
Association Task Force on Practice Guidelines (Committee to Revise
the 1995 Guidelines for the Evaluation and Management of Heart
Failure). Circulation 2001;104:2996—-3007.

the supine position. Orthopnea has a reported sensitiv-
ity of 22% to 50% and a specificity of 74% to 77% for
heart failure.'?"® Patients with heart failure require in-
creased numbers of pillows to sleep at night in order to
avoid symptoms of orthopnea. The number of pillows
required can be used to gauge the severity of heart fail-
ure. PND refers to attacks of shortness of breath that
occur at night and may awaken the patient from sleep-
ing. The sensitivity and specificity of PND for heart
failure range from 39% to 41% and from 80% to 84%,
respectively.'*!?

Advanced or end-stage heart failure can present
with an abnormal pattern of breathing characterized by
periods of hyperpnea and apnea called Cheyne-Stokes
respiration. Several factors contribute to Cheyne-Stokes
respiration, including hyperventilation from pulmo-
nary congestion and hypoxia; hyperventilation leads to
a low arterial co, level, which triggers a central apnea
once the apneic threshold is reached. This cycle further
stresses the failing heart." In addition, patients with
heart failure have a prolonged circulation time, leading
to delays in transmitting changes in arterial blood gas
measurements to the carotid body chemoreceptors.
This circulatory delay influences the length of hyper-
pnea.'* Cheyne-Stokes respiration is a marker of poor
prognosis in patients with heart failure, especially if it
occurs during the daytime."

Fatigue and weakness are common but nonspecific
symptoms of heart failure. Severe heart failure may lead
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to symptoms of anorexia and can be severe enough
to cause cardiac cachexia, a syndrome characterized
by end-stage heart failure and severe weight loss and
malnutrition.'® Cachexia is a sign of very poor prog-
nosis. The term cachexia is of Greek origin derived
from the word kakos (bad) and hexis (condition).'® The
exact mechanism of anorexia in cardiac cachexia is not
known, but it may be related to a protein-losing enter-
opathy caused by intestinal edema.'® Anorexia could
also be a side effect of medications used in the treat-
ment of heart failure, such as digitalis.

HISTORY

The presence of comorbidities such as hyperten-
sion, hyperlipidemia, diabetes mellitus, and obstruc-
tive sleep apnea increase the likelihood of developing
heart failure.®? Elements of the social history including
smoking, heavy alcohol use, and illicit drug use are
also important risk factors. A family history of coronary
artery disease, dilated cardiomyopathy, and sudden
cardiac death can provide important information
regarding the etiology of heart failure. A detailed fam-
ily history is also helpful in identifying whether there
is a familial predisposition to atherosclerotic disease.
Coronary artery disease is believed to be the underly-
ing cause of heart failure in approximately two thirds
of patients with heart failure.’

Heart failure is characterized by specific symptoms
in the medical history. The history should focus on the
following questions:

¢ When did the symptoms start?

* Are symptoms exertional or do they occur at rest?
® Are there associated symptoms such as chest pain?
¢ s orthopnea or PND present?

* s lower extremity swelling present?

The NYHA functional classification system has limi-
tations depending on the questions used to ascertain
functional capacity. Patients with heart failure are com-
monly asked to estimate the distance walked before the
onset of dyspnea. Estimated walking distance is not as
accurate as pointed questions.'® The following pointed
questions are helpful in distinguishing between patients
belonging to class I and class IIT heart failure."”

* (Can you get dressed without feeling breathless?
* Do you feel breathless when showering?
¢ (Can you walk up one flight of stairs without stop-

ping?
A study by Mueller and colleagues presented odds

ratios for the likelihood of heart failure in the follow-
ing symptoms for acutely dyspneic patients in the acute
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care setting: weight gain (3.6), lower extremity edema
(2.8), and paroxysmal nocturnal dyspnea (2.4). In this
study of 452 consecutive patients presenting with acute
dyspnea to the emergency department, heart failure
was the cause in 48% of cases.'®

In patients presenting in the acute care setting with
dyspnea, how useful are the medical history, physical
examination, and rapid diagnostic tests in heart fail-
ure? A medical history and clinical examination alone
in the evaluation of the dyspneic patient predicts the
final diagnosis in 70% to 80% of cases."”* A recent
study evaluating clinical examination revealed that
77% of patients with heart failure were diagnosed by
history alone.?'

PHYSICAL EXAMINATION

Mueller and colleagues also presented odds ratios
for the likelihood of heart failure in the following clini-
cal signs for the acutely dyspneic patients in the acute
care setting: elevated jugular venous pressure (4.3),
inspiratory crackles (3.1), lower extremity edema (2.8),
hepatojugular reflux (2.7), and wheezing (0.4)."® The
following sections discuss the evidence-based evalua-
tion of each clinical sign in heart failure.

Pulse and Blood Pressure

Blood pressure changes occur with heart failure,
with a diminished pulse pressure that reflects a reduc-
tion of stroke volume. A decrease in cardiac output
should be suspected when the pulse pressure is low
(eg, pulse pressure of <20 mm Hg in a blood pressure
reading such as 90/70 mm Hg). Pulsus alternans, the
beat to beat variation in the amplitude of the peripher-
al pulse, if present, is virtually pathognomonic of severe
left ventricular failure. Pulsus alternans is attributed to
an alternation in stroke volume with each cardiac cycle
and is typically seen in patients with severe advanced
heart failure.

Neck Exam

The jugular venous pulse is best observed in the right
internal jugular vein with the patient’s head turned
away from the examiner. Jugular venous pressure re-
flects right ventricular filling pressure, and it remains
the most reliable noninvasive means of estimating cen-
tral venous pressure (CVP).2 In adults, normal CVP is
typically in the range of 5 to 9 cm H,0. In patients with
leftsided heart failure, elevated leftsided pressures are
transmitted through the pulmonary circulation and
right ventricle to the jugular veins, resulting in elevated
jugular venous pressure. As such, it is a poor prognostic
indicator for patients with heart failure.?
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The abdominojugular (hepatojugular) reflux sign is
useful in diagnosing right ventricular failure.** The hep-
atojugular reflux sign is elicited by applying slow, steady
abdominal pressure to the middle of the abdomen
for 15 seconds.® It is not necessary to apply pressure
to the liver, as the name might imply. Midabdominal
pressure may be preferred as pressure on the liver may
cause pain. A positive result is defined by an increase in
jugular venous pressure of more than 3 cm H,O that is
sustained for longer than 15 seconds. A positive abdomi-
nojugular reflux sign suggests reduced right ventricular
compliance in that the right ventricle cannot accommo-
date an increase in venous return.** Other conditions
such as constrictive pericarditis, right ventricular infarc-
tion, and restrictive cardiomyopathy can cause a positive
sign. Left ventricular failure will cause a positive sign
only when the right ventricular pressures are elevated.**

Elevation in jugular venous pressure in patients
with asymptomatic left ventricular dysfunction was also
found to correlate positively with future risk of progres-
sion to heart failure.?® In patients with heart failure,
increased jugular venous pressure has been shown to
be an adverse prognostic indicator, predicting rates of
hospitalization and correlating with risk of death from
heart failure.”® More recent data show that jugular ve-
nous pressures can be estimated in the sitting position
with comparable sensitivity and specificity.””

Precordial Exam

The term apical impulse traditionally refers to the
left ventricular impulse. It is normally located within
the left midclavicular line in the fifth intercostal space.
Inspection and palpation of the chest can reveal the
presence of cardiac enlargement by displacement of
the apical impulse past the midclavicular line. This
sign is very sensitive but not specific for the diagnosis
of heart failure.®

An apical impulse of greater than 3 cm may be an
accurate indicator of left ventricular enlargement with
a sensitivity of 92% and a specificity of 91%.%* A hypo-
kinetic apical impulse, which is of low amplitude, oc-
curs as a result of a reduction in left ventricular stroke
volume. This pattern is usually a sign of severe left
ventricular dysfunction. Palpation of the precordium
in the setting of dilated cardiomyopathy reveals a dis-
placed left ventricular impulse that is down and to the
left of its normal position. The left ventricular impulse
is also enlarged and sustained.

Cardiac Auscultation

A third heart sound (S,) producing a galloped
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rhythm can be heard in some patients with heart
failure and has been shown to be associated with in-
creased left ventricular end-diastolic pressures. Clinical
studies have shown that the sign has a sensitivity of
30% to 50% and a specificity of 80% to 90%.2* The
presence of a left ventricular S, has also been shown
to correlate with risk of hospitalization and death from
heart failure and progression to heart failure in asymp-
tomatic individuals.?*?® Although the presence of an S,
is a strong predictor of heart failure, with a specificity
of 99%, it may be difficult to hear an S, in a noisy acute
care setting."”

The S, gallop (also called a ventricular gallop) is
frequently a sign of left ventricular failure. It is a low-
pitched sound that is heard best at the apex with the
bell of the stethoscope in early diastole. It is believed
the S, occurs during deceleration of rapid ventricular
filling. When the blood flow through the mitral valve
decelerates in the left ventricle, it causes vibrations of
the ventricular wall. These vibrations can be heard
as an S, Although agreement between observers in
the correct identification of an S; is very poor,”? it is in-
creased among experienced clinicians.” In a prospec-
tive observational study of 100 patients undergoing
leftsided heart catheterization, patients with an S, had
significantly higher brain natriuretic peptide (BNP)
levels and a lower left ventricular ejection fraction than
those without a detectable S,.%

Lung Examination

Patients with heart failure can present with inspira-
tory crackles on pulmonary auscultation; these crackles
are coarse and especially appreciated over the lung
bases. The crackles typically occur late in inspiration.
Dullness to percussion and diminished breath sounds
over the lung bases may be caused by pleural effusions.

The term cardiac asthma is used to describe a patient
with heart failure and associated wheezing.”® This find-
ing is more common in elderly patients, who have the
highest prevalence of heart failure. Although wheezing
is classically associated with asthma, asthma is a rare
cause of new-onset wheezing in elderly patients. Car-
diac asthma is often missed in elderly patients.** The
classic explanation for wheezing in heart failure is that
it is caused by pulmonary edema and accompanying
bronchial wall edema.™ However, it is now thought to
be caused by bronchial hyperreactivity.*® It can be diffi-
cult to differentiate between heart failure and chronic
obstructive pulmonary disease in many cases because
both can have features of wheezing, dyspnea, orthop-
nea, chest pain, and nocturnal symptoms.*’
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Other Findings

Patients with advanced heart failure can present
with bilateral, pitting edema of the lower extremities.
Weight gain can also occur in patients with heart fail-
ure.'” Congestive tender hepatomegaly and ascites are
manifestations of patients with advanced heart failure,
and these can cause right upper quadrant abdominal
pain and early satiety.

A combination of signs and symptoms can lead the
clinician to the diagnosis of heart failure. According to
the Framingham criteria, the diagnosis of heart failure
requires the presence of 2 major criteria or 1 major
criterion and 2 minor criteria, provided that the minor
criteria are not attributed to another medical condi-
tion (Table 3).%8%

LABORATORY EVALUATION

The advent of echocardiography revolutionized the
diagnosis of heart failure with its high sensitivity and
specificity and the ability to differentiate systolic from
diastolic failure. Two-dimensional echocardiography
with Doppler is performed to assess LVEF, left ventricu-
lar size, wall thickness, and valve function. It also has
the ability to quantify the severity of heart failure and is
used as a prognostic marker to guide therapy.

Used in conjunction with other clinical information,
the BNP level in the acute care setting can improve the
evaluation of patients with acute dyspnea. If heart failure
is suspected, measurement of serum BNP may be help-
ful in excluding heart failure.”” BNP levels are higher in
patients with heart failure than in patients with dyspnea
from other causes.*”* A BNP exceeding 100 pg/mL
has a sensitivity of 90% for heart failure but is limited
by a specificity of only 75%.* An elevated BNP level is
not specific to left heart failure as it can be increased in
patients with chronic pulmonary diseases due to right
ventricular strain.'?

There is still considerable debate on whether se-
rial measurements of BNP are justified for monitoring
patients in the ambulatory care setting.* The utility of
monitoring changes in BNP is uncertain because it is not
clear what magnitude of change can be considered clini-
cally significant.** Thus, additional study is needed to de-
fine the role of routine BNP measurements in the evalu-
ation and management of chronic heart failure. In the
acute care setting, BNP can be used to aid in the diagno-
sis of heart failure, whereas a repeat BNP performed at
least 24 hours later has some value in prognosis and can
alleviate the need for repeat echocardiography.®® How-
ever, physicians should never place a higher value on
BNP level than on clinical judgment. Higher BNP levels
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Table 3. Framingham Criteria for Congestive Heart Failure

Major  Minor

History

Paroxysmal nocturnal dyspnea X
Orthopnea X

Dyspnea on exertion X

Nocturnal cough X

X

Weight loss in response to treatment
Physical examination

Neck vein distention

Rales

S, gallop

X X X X

Hepatojugular reflux
Hepatomegaly
Bilateral ankle edema

Tachycardia

X X X X

Chest radiograph

Cardiomegaly X
Pulmonary edema X
Pleural effusion X
Pulmonary function testing

Vital capacity decreased one third from maxi- X
mum

Adapted from McKee PA, Castelli WP, McNamara PM, Kannel WB.
The natural history of congestive heart failure: the Framingham study.
N Engl ] Med 1971;285:1442; and Mosterd A, Deckers JVV, Hoes AV,
et al. Classification of heart failure in population based research: an
assessment of six heart failure scores. Eur ] Epidemiol 1997;13:493.

on admission correlate strongly with in-hospital mortality
rates with a near linear relationship.*

Confounders in the measurement of BNP may
play a minor role in its usefulness in evaluation. Obe-
sity affects BNP levels by lowering circulating levels in
patients with a higher body mass index; in patients
with chronic kidney disease, BNP levels are likely to
increase in correspondence with the severity of renal
dysfunction. Either way, the BNP remains a valid mark-
er in the evaluation of suspected heart failure in these
patients.*#

EXAMINER RELIABILITY

Some of the limitations of clinical signs in patient
evaluation include the interobserver variability (the
difference in rate of detection of physical signs among
different observers) and intraobserver variability (the
difference in the rate of detection of a physical sign by
the same observer on repeated observation at different
times).”??% However, these limitations also apply to
diagnostic tools, such as echocardiography.
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CONCLUSION

Heart failure is primarily a bedside diagnosis. It is a
common progressive clinical syndrome resulting from
multiple underlying causes. For the dyspneic patient in
the acute care setting, a history and physical examina-
tion should be performed, and a chest radiograph and
electrocardiogram should be obtained. A BNP level
may also help to clarify the diagnosis. A comprehensive
history combined with directed physical examination
has enormous utility in the diagnosis, management,
and prognosis of patients with heart failure. Medical
education and residency training must better incorpo-
rate the use of clinical skills and evidence-based clinical
tools in the evaluation, diagnosis, and management of
heart failure. HP
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