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Viviane T. Q. Nguyen, MD, FRCPC

Heart failure (HF) has become the most rapidly
growing cardiovascular entity. Improvements

in the treatment of acute coronary syndromes
and aging of the population have lead to an
increase in the incidence of ischemic cardiomy-
opathy. A rising number of HF patients will be
followed in general care settings.

How is HF diagnosed?

HF is defined as a syndrome in which abnormal
heart function leads to signs and symptoms of
low cardiac output and pulmonary or systemic
congestion. Included in the diagnosis are
patients with left ventricular (LV) systolic or
diastolic LV dysfunction and those with right
ventricular (RV) failure. Patients will most com-
monly present with a LV ejection fraction (EF) of
20% to 40% and mild-to-moderate HF symptoms.

In the evaluation of HF, classification accord-
ing to the degree of perfusion (cold or warm)
and congestion (wet or dry) should be used to
evaluate the degree of compensation, guide
treatment and assess prognosis (Figure 1). The
sickest patient will be one presenting with the
“wet and cold” profile (profile C). The most
useful symptoms and signs of congestion are
orthopnea and elevated jugular venous pressure;
for perfusion, a pulse pressure (systolic minus
diastolic BP) which is < 25% of the systolic BP
is the best indicator of very low cardiac output.
Classification into New York Heart Association

(NYHA) Class of I to IV is useful in documenting
functional capacity.

Baseline testing in HF should begin with a
complete echocardiogram to assess EF and iden-
tify other etiologies (i.e., valvular, congenital,
infiltrative) or consequences of HF (i.e., LV cav-
ity dilatation, increased filling pressures, pul-
monary hypertension, RV dysfunction).
Additional tests include:
• thyroid-stimulating hormone,
• serum protein electropheresis,
• iron studies and
• antinuclear antibody.

Coronary angiography should be performed
when coronary artery disease is suspected as the
cause of cardiomyopathy. An endomyocardial
biopsy is almost never indicated unless thought
to change management in rare cases.

Heart Failure:
The First-Line Approach
Heart failure is a growing threat in today’s society. In this article, Dr. Nguyen details how both
medical and device therapies need to be coupled with lifestyle modifications, aggressive risk
factor reduction and education for the successful management of heart failure.

What are common etiologies of
heart failure?

Systolic left ventricular (LV) dysfunction is
caused by coronary artery disease, viruses,
chemotherapeutic agents or valvular
disease. Diastolic heart failure (HF) is often
the result of infiltrative diseases (amyloid,
hemochromatosis) and hypertension.
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How is HF treated?

Major advances in the medical therapy of HF
began in the 1980s with the advent of vasodilators
and neurohormonal antagonists (e.g., ß-blockers,
ACE inhibitors, ARBs and aldosterone antago-
nists), which were shown to improve outcomes.
Large-scale randomized trials have focused
mainly on chronic HF and there is a paucity of
data on the treatment of diastolic or acute HF.

The most important aspect in the management
of chronic HF is that neurohormonal antagonists
should not be initiated until the patient has been
well-diuresed, or else further decompensation
can occur. Each drug should be titrated to the
maximally tolerated or studied target doses.
Tolerance is determined by:
• hypotension,
• bradycardia, or
• renal dysfunction (creatinine increase of

≥ 30% of baseline).
All patients with systolic HF should be on a

combination of ACE inhibitors and ß-blockers.
In patients who cannot tolerate ACE inhibitors,
ARBs can be used in their place. ARBs can also
be added to ACE inhibitors in patients with
persistent HF symptoms. Aldosterone receptor
antagonists (i.e., spironolactone) are considered

Dr. Nguyen is an Assistant Professor of
Medicine, McGill University Health Center,
Montreal, Quebec.

How can hemodynamic profiling
guide treatment?

• Profile A (warm and dry) does not need
acute therapy

• Profile B (warm and wet) needs diuresis
• Profile C (cold and wet) requires ICU

admission for inotropic support
• Profile L needs fluids
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Figure 1. Two-minute assessment of hemodynamic profile. Reprinted with permission from Nohria A, Lewis E, Stevenson
LW: Medical Management of Advanced Heart Failure. JAMA 2002; 287(5):628-40.

Evidence for congestion (elevated filling pressure):
• Orthopnea
• High jugular venous pressure
• Increasing S3
• Loud P2
• Edema
• Ascites
• Rales (uncommon)
• Abdominojugular reflux
• Vasalva square wave

Evidence for low perfusion:
• Narrow pulse pressure
• Pulsus alterations
• Cool forearms and legs
• May be sleepy, obtunded
• ACE inhibitor-related

symptomatic hypotension
• Declining serum sodium

level
• Worsening renal function
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in patients who remain severely symptomatic
(NYHA III to IV) despite optimization of the
above treatments and who have an EF < 30%. Of
note, the combination of ACE inhibitors, ARBs
and spirinolactone should be avoided for fear of
serious hyperkalemia. A loop diuretic, such as
furosemide, is the mainstay of therapy for con-
gestion despite its lack of proven survival bene-
fit. Digoxin can be added to ACE inhibitors and
ß-blockers to relieve symptoms and to decrease
hospitalizations. The combination of vasodila-
tors, such as hydralazine/ nitrate, can be added to
baseline therapy to improve survival, especially
in African-American patients. Table 1 summa-
rizes the recommended neurohormonal antago-
nists and vasodilators and their target doses.

Table 1

Common evidence-based drugs and doses

Drug Start dose (mg) Target dose (mg)

ACE inhibitors
Captopril 6.25 t.i.d. 50 t.i.d
Elanapril 1.25 b.i.d. 10 b.i.d.
Ramipril 1.25 b.i.d. 5 b.i.d.
Lisinopril 2.5 q.d. 35 q.d.
Perindopril 2.0 q.d. 5 q.d.

ß-blockers
Carvedilol 3.125 b.i.d. 25 b.i.d.
Bisoprolol 1.25 q.d. 10 q.d.
Metoprolol XL/CR 12.5 q.d. 200 q.d.

ARBs
Candesartan 4 q.d. 32 q.d.
Valsartan 40 b.i.d. 160 b.i.d.

Aldosterone antagonist
Spironolactone 12.5 q.d. 50 q.d.

Vasodilators
Isosorbide dinitrate 20 t.i.d 40 t.i.d
Hydralazine 37.5 t.i.d 75 t.i.d

XL: Extended release CR: Controlled release

What are the criteria for defibrillator
or biventricular pacemaker
insertion?

Candidates for a defibrillator are those with
ischemic cardiomyopathy and ejection
fraction (EF) ≤ 30% or those with non-
ischemic cardiomyopathy and EF ≤ 35%.
Biventricular pacemakers are indicated in
patients with EF < 35%, with persistent
symptoms (New York Heart Association III
to IV) despite optimal medical therapy and
who are in sinus rhythm with a QRS
duration of ≥ 120 msec on their ECG.
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Therapy options

Device and surgical therapies can be offered to
selected patients, such as:
• defibrillators,
• biventricular pacers,
• coronary artery bypass,

• ventricular remodeling surgery,
• mitral valve repair,
• ventricular-assist devices and
• heart transplantation.

Lifestyle modifications

For the successful management of HF, both
medical and device therapies need to be coupled
with:
• lifestyle modifications,
• aggressive risk factor reduction and
• education.
The following are essential:
• exercise training three to five times a week

for 30 to 45 minutes per session,
• observance of salt (2 g to 3 g q.d.) and fluid

(1.5 L to 2 L q.d.) restriction, as well as
• awareness of predictors of decompensation

such as rapid weight gain and signs and
symptoms of congestion.
Lastly, specialized HF clinics offer a multi-

disciplinary approach involving:
• cardiologists,
• nurses,
• pharmacists,
• dietitians and
• social workers.

This approach has been shown to improve
patient compliance, decrease hospitalizations
and improve mortality, from a combination of
close follow-ups and more advanced therapies.
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Heart failure is increasing in incidence and
necessitates an approach which combines careful
medical, device and surgical therapies. Treatment
should be guided by the assessment of congestion
and perfusion. Referral to a specialized heart
failure clinic is indicated in patients with recurrent
admissions or for those who are candidates for
heart transplantation.

Take-home message

When should patients be referred
to a specialized HF clinic?

Referral to a specialized heart failure clinic
should be considered in patients with
NYHA class III to IV with recurrent
admissions, who require frequent visits for
diuretic adjustments and those with
end-stage HF who may otherwise be good
candidates for heart transplantation.
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Which blood tests should be
followed regularly in the follow-up
of HF?

Electrolytes and renal function should be
checked periodically, especially after
adjustments in medication. Digoxin has a
narrower therapeutic window in HF and
levels should be kept ≤ 1 ng/ml.
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