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Heart failure (HF) affects more than 2 million
adults in the United States.1 This common, cost-

ly, and disabling disorder mainly affects the elderly,
with prevalence rates of up to 10% in patients older
than 65 years.2,3 The management of HF is responsi-
ble for millions of outpatient visits per year,4 is the
most common discharge diagnosis for Medicare ben-
eficiaries,5 and accounts for more than 5% of total
health care dollars spent.6

■ K E Y W O R D S Congestive heart failure; thera-
py; mortality; prognosis; evidence-based medicine. (J
Fam Pract 2002; 51:519–525)

T R E A T M E N T
Major advances in the pharmacologic treatment of
heart failure (HF) have emerged in recent years. An
approach to the diagnosis and evaluation of HF is

described elsewhere.7 This article summarizes the
evidence for outpatient treatment of HF. Current
intervention trials do not distinguish between systolic
and diastolic heart failure; it is therefore unknown
whether or how drug therapy should be tailored
according to the type of HF. The treatment of cardiac
dysrhythmias in the setting of HF is beyond the
scope of this article and is presented elsewhere.8

Table 1 compares the available outpatient treatments
of HF and includes the levels of evidence, numbers
needed to treat, and appropriate situations for use.
In the remainder of this article, we will discuss phar-
macologic and nonpharmacologic management,
including identification of ineffective treatments.

Pharmaco log i c  t rea tment

Angiotensin-converting enzyme inhibitors. A
systematic review9 of 32 trials with a total of 7105
patients demonstrated that mortality rates were
lower in patients taking an angiotensin-converting
enzyme (ACE) inhibitor than in those not taking one
(number needed to treat [NNT] = 24 for > 90 days,
meaning that 1 fewer death occurs for every 24
patients who take an ACE inhibitor for more than 90
days). In addition, there is a reduction in the com-
bined endpoints of death and hospitalization
because of HF (NNT = 11). Although most of this
benefit was realized in the first 90 days of therapy,
benefits lasted for 4 to 5 years and were more pro-
nounced in patients categorized in more severe New
York Heart Association (NYHA) HF classes10 (class I:
no limitation of activities; class II: slight limitation of
activity; class III: marked limitation of activity and
comfortable only at rest; class IV: symptoms at rest).
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A P P L I E D  E V I D E N C E

■ Control the risks for the development and
progression of heart failure (HF) by control-
ling hypertension, diabetes, myocardial
ischemia, and tobacco and alcohol use.

■ Treat HF with angiotensin-converting
enzyme inhibitors, angiotensin receptor
blockers, or beta-blockers, used alone or in
combination; add spironolactone and
carvedilol (or change current beta-blocker to
carvedilol) in severe HF; institute aerobic
exercise program.

■ Control symptoms with diuretics, restricted
dietary sodium intake, and digoxin.

■ Provide close follow-up that is comprehen-
sive and multidisciplinary, including inten-
sive patient education; self-monitoring of
weight, symptoms, and blood pressure; and
periodic telephone or in-home follow-up
between scheduled office visits.

K E Y  P O I N T S  F O R  C L I N I C I A N S

Each Applied Evidence review article considers a common presenting complaint or disease and summarizes
the best available evidence for clinicians.  The collected reviews are published online at www.jfponline.com.
Explanations of the Levels of Evidence can be found at http://cebm.jr2.ox.ac.uk/docs/levels.html.
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ilar increases in functional status and LVEF.
Several trials have demonstrated good tolerability

of ACE inhibitors.12–14 Dropout rates of 15% to 30%
were similar between patients in the ACE inhibitor
and placebo groups, mainly because of side effects,
including dizziness, altered taste, hypotension,
hyperkalemia, and cough.
Angiotensin-receptor blockers. Angiotensin-

Dosage comparison studies demonstrate that HF
patients can benefit from even moderate doses of
ACE inhibitors. A recent multicenter trial comparing
moderate dose enalapril (10 mg twice a day) with a
higher dose (30 mg twice a day) in patients with a left
ventricular ejection fraction (LVEF) of less than 20%
found no differences in mortality at 1 year between
the 2 groups.11 In addition, both groups achieved sim-

Treatment options in heart failure

Strength of recommendation NNT Use in 
(level of evidence)* Treatment (Time)† NYHA class Comments
A (1a) Angiotensin-converting 9–14 24 (90 days I–IV Even moderate doses (equivalent to 10 to 20 mg 

enzyme (ACE) inhibitors to 2 years) enalapril per day) provide benefit
A (1b) Angiotensin-receptor Similar to I–IV Useful in patients who do not tolerate ACE inhibitors; may be

blockers (ARBs)15,16 ACE inhibitors combined with ACE inhibitors or beta-blockers, but not both
A (1a) Beta-blockers (metoprolol, 24 I–IV Usually added to ACE inhibitors or ARBs. May also be useful

bisoprolol, carvedilol)17–20 (1 to if concomitant tachydysrhythmias are present and in the  
2 years) post-MI period 

A (1b) Carvedilol21 18 III–IV Add carvedilol if not already taking beta-blocker or change 
(10 months) current beta-blocker to carvedilol

A (1b) Spironolactone23 9 III–IV NNT = 4 (2 years) to prevent hospitalization for HF. Severe 
(2 years) hyperkalemia important safety concern (NNH = 195 over 2 years)

A (1b) Hydralazine + isosorbide 19 I–IV Use limited by poor tolerability
dinitrate (ISDN)24,25 (6 years)

B (1a) Digoxin26–28 N/A I–IV No mortality benefit.  NNT = 22 to prevent 1 hospitalization 
over 3 years. Increased risk of hospitalization for digoxin
toxicity (NNH = 94 over 3 years)

B (2b) Diuretics (furosemide, N/A I–IV Used for fluid, sodium, and symptom control. No data on
bumetanide, torsemide)29–32 mortality benefit 

A (1b) Aerobic exercise38–40 4 I–IV Decreases hospitalization for HF (NNT = 5). Even brief 
(14 months) symptom-limited exercise in severe HF has benefit 

in improving quality of life
A (1b) Comprehensive, multi- N/A I–IV No mortality benefit. NNT = 5 for 3 months to prevent 

disciplinary outpatient visits repeat hospitalization. Includes some combination of 
intensive education, medication monitoring, individual-
ized diet modification, telephone/home visit follow-up 
between scheduled outpatient visits

B (5) Dietary sodium N/A I–IV Recommended as standard practice, but no morbidity or 
restriction8,36,37 mortality data from RCTs

C (2a) Antiplatelet therapy and N/A N/A Antiplatelet therapy not useful. No  data to support 
anticoagulation  in HF routine anticoagulation, although may be useful in severe
with sinus rhythm33–35,58 HF. Patients with concomitant atrial fibrillation should be 

anticoagulated if no contraindications
D (1b) Calcium channel N/A N/A Short-acting CCBs worsen HF. Newer, long-acting

blockers (CCBs)46–50 CCBs do not worsen HF, but there is no evidence
of morbidity or mortality benefit

D (1b) Intermittent positive inotrope N/A N/A Increased mortality (NNH = 17 over 5 months), increased 
(oral or intravenous) hospitalizations for worsening HF (NNH = 20), and 
(dobutamine, milrinone)51–53 serious adverse reactions (NNH = 25)

*Based on the guidelines for evidence quality outlined by the Center for Evidence-Based Medicine. Available at http://cebm.jr2.ox.ac.uk/docs/levels.html.
†NNT = number needed to treat to prevent 1 death over specified time period unless otherwise noted.
HF, heart failure; MI, myocardial infarction; NNH, number needed to harm; NNT, number needed to treat; NYHA, New York Heart Association classification; RCT, randomized controlled trial.
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receptor blockers (ARBs) reduce all-cause mortality
and HF-related hospitalizations in patients with
NYHA class II and III HF at rates comparable with
those of ACE inhibitors.15,16 Cough is not a side effect
of ARBs. Although they are more expensive, ARBs
offer a reasonable alternative for patients who do not
tolerate ACE inhibitors.
Beta-blockers. The beta-blockers carvedilol, meto-
prolol, and bisoprolol have a proven mortality ben-
efit for patients with HF.17–19 Pooled results of 6 ran-
domized controlled trials (RCTs), including more
than 9000 patients already taking ACE inhibitors,
showed a significant reduction in total mortality
(NNT = 24 over 1–2 years) and sudden death (NNT
= 35), regardless of NYHA classification.20 The aver-
age dropout rate of 16% was similar in the beta-
blocker and placebo groups.

Early beta-blocker studies included few NYHA
class IV patients until a recent study of the use of
carvedilol in severe chronic HF.21 In this study, all
patients were taking diuretics plus either an ACE
inhibitor or ARB and were permitted to take digox-
in, nitrates, hydralazine, spironolactone, or amio-
darone. Carvedilol at an average dose of 37 mg per
day decreased mortality (NNT = 18 for 10 months)
and lowered combined mortality and hospitalization
for worsening HF (NNT = 13). Study patients taking
carvedilol withdrew from the study at a lower rate
(approximately 15%) than placebo.

Because the pharmacologic properties of beta-
blockers vary, clinicians have wondered which are
most beneficial. The investigators in a study compar-
ing metoprolol (a beta-1 antagonist) with carvedilol
(a beta-1, beta-2, and alpha-1 antagonist) in NYHA
class II or III patients found no differences in quality-
of-life measures or changes in NYHA classification.22

Spironolactone. The addition of spironolactone to
standard care can help patients with severe HF.23 In
NYHA class III and IV HF patients, spironolactone at
doses ranging from 25 mg every other day to 50 mg
per day reduces mortality (NNT = 9 for 2 years),
reduces hospitalization from all cardiac causes (NNT
= 4), and reduces hospitalization for worsening HF
(NNT = 3). The most common serious adverse event
in the spironolactone group was severe hyper-
kalemia (number needed to harm [NNH] = 195). Ten
percent of men taking spironolactone experienced
breast pain and gynecomastia.
Hydralazine and isosorbide dinitrate. The com-
bination of hydralazine and isosorbide dinitrate
(ISDN) reduces mortality in HF patients, but tolera-
bility is an issue. In earlier trials, men with HF symp-
toms that were optimally controlled with digoxin
and diuretics and treated with hydralazine (average
dose = 270 mg/day) plus ISDN (average dose = 136

mg/day) had a decrease in all-cause mortality of 28%
(NNT = 19 for 6 years).24 A more recent trial com-
paring hydralazine plus ISDN with enalapril25 (aver-
age daily doses of hydralazine = 300 mg/day; ISDN
= 160 mg/day; enalapril = 20 mg/day) in NYHA class
II–III patients showed no differences in mortality
between the 2 groups over 3 years. Tolerability was
a problem in these trials; more than 30% of patients
stopped taking hydralazine, nitrate, or both.
Digoxin. Digoxin is effective for treating the symp-
toms of HF in the absence of dysrhythmias but there
are no data demonstrating a mortality benefit.
Digoxin increases functional capacity in NYHA class
II–III patients and heart failure symptoms worsen if
digoxin is withdrawn.26 Although there are no differ-
ences in all-cause mortality with the use of digoxin,
there are fewer hospitalizations due to worsening HF
(NNT = 27–114 over 3 years) and a lower rate of clin-
ical deterioration (NNT = 4–75).27 In a randomized
trial comparing digoxin and placebo, patients taking
digoxin were twice as likely to be hospitalized for
suspected digoxin toxicity (2.0% vs 0.9%; P < .001;
NNH = 52).28

Diuretics. Diuretics are a mainstay of the sympto-
matic treatment of heart failure. Short-term studies
have shown that diuretics improve the symptoms of
sodium and fluid retention and increase exercise tol-
erance and cardiac function regardless of NYHA
classification.29–32 No studies that examine their effects
on morbidity and mortality are available.
Antiplatelet therapy and anticoagulation.
Patients with HF have an increased risk for throm-
boembolic events of 1.6% to 3.2% per year.33 One
systematic review concluded that antiplatelet therapy
is not useful in preventing thromboembolism in
patients with HF in sinus rhythm and may even be
harmful.34 Another systematic review also concluded
that the data do not support the routine use of anti-
coagulants (eg, warfarin) in patients with HF and
sinus rhythm.35 Anticoagulation may be beneficial,
however, if there is echocardiographic visualization
of a left ventricular thrombus or in cases of “severe”
HF or concomitant atrial fibrillation.35

Nonpharmaco log i c  management

Dietary sodium restriction. There is consensus
that dietary sodium restriction is important in the treat-
ment of HF36 and is recommended in published guide-
lines.8,37 Sodium restriction assists with fluid volume
control and minimizes the dosages of HF drugs used.
These recommendations are based on the retention of
sodium and water in symptomatic HF. No studies,
however, have examined the effect of dietary sodium
restriction on morbidity or mortality, either alone or in
combination with pharmacologic treatments.



Treatments  tha t  have  

no  bene f i t  o r  a re  ha rmfu l

Calcium-channel blockers. Although some of the
newer, longer-acting calcium-channel blockers
(CCBs) appear to be safe in the treatment of heart
failure,46–49 no trials are available demonstrating that
they lower mortality, decrease hospitalizations, or
improve quality of life in patients with a failing
heart. Older, short-acting CCBs can worsen HF.50

Positive inotropic therapy. Intermittent positive
inotropic therapy, either orally (milrinone) or intra-
venously (dobutamine), should be avoided.
Although short-term studies have shown some
increase in cardiac function and symptoms,51 long-
term studies demonstrate no mortality benefit.52 One
RCT of milrinone demonstrated an increase in mor-
tality (NNH = 17 for 5 months), an increased rate of
hospitalization for worsening HF (NNH = 20), and
more serious side effects (NNH = 25).53

P R O G N O S I S
Despite the increased longevity in Western devel-
oped nations and increased survival from coronary
artery disease over recent decades, the overall prog-
nosis of HF has improved very little.6,54 Mortality data
derived from several different sources, the largest
being the Framingham Heart Study,2,55 have shown
that HF remains highly lethal, with a 5-year survival
rate of 25% in men and 38% in women with NYHA
II–IV heart failure. Mortality data from the placebo
arms of intervention trials show an average 
1-year mortality of 18%.9,17,19,20,56 A recent population-
based study of patients with a new diagnosis of HF
showed survival rates of only 62% at 12 months and

Exercise training. Moderate exercise training
improves quality of life and decreases mortality in
patients with stable chronic HF. A recent RCT
demonstrated a decrease in mortality (NNT = 4 for
14 months) and hospital readmission for HF 
(NNT = 5) with only moderate exercise on a sta-
tionary bicycle (60% of maximum exercise capacity)
for 2 to 3 hours per week.38 Other studies have
demonstrated improvements in physiologic mark-
ers39 and in quality-of-life ratings with short-term,
symptom-limited exercise.40

Multidisciplinary or case-management
approach. A case-based or disease-management
approach to patients with HF decreases the fre-
quency of unplanned and repeat hospitalizations,
increases functional status, and increases quality of
life.41 Even a single in-home visit by a clinical phar-
macist and a nurse results in fewer unplanned read-
missions and fewer days of hospitalization up to 18
months after discharge.42,43 A small study of 27
patients in a Veterans Affairs hospital demonstrated
that patient instruction in the self-monitoring of
weight and blood pressure, combined with frequent
telephone follow-up from a nurse, lowered repeat
hospitalizations over 1 year, with the effect more
pronounced in patients with more severe NYHA
classifications.44 A large RCT demonstrated that a
multidisciplinary management approach (intensive
patient education about HF and its treatment,
dietary assessment and instruction, medication
analysis and elimination of unnecessary medica-
tions, and telephone and home visit follow-up)
results in fewer hospitalizations (NNT = 5 for 3
months) and reduced costs of care.45
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Factors that affect prognosis in patients with heart failure (HF)

Factor Result Comment
Age1,2,6,59 Increasing age and age older Framingham data: survival rates of older women are  twice as long as those of   

than 55 years decreases survival older men despite significant age difference (women: 72 years; men: 68 years).

Sex56,60–62 Mortality higher in men Women are underrepresented in HF trials and frequently have HF associated 
with diastolic dysfunction. Women rate their quality of inpatient care lower 
than men do.

Race63–65  African Americans have higher  HF affects approximately 3% of all African Americans. They develop symptoms 
mortality rates and higher rates of at an earlier tage. The disease progresses more rapidly than in whites. African 
recurrent hospitalization Americans are underrepresented in HF trials.

Attending No difference in 6-month cardiac and Family physician or generalist: Twofold increased risk of readmission in 6 
physician all-cause mortality between family months; tend to overestimate risks of ACE inhibitors and therefore under-
specialty66–68 physician or generalist and cardiologist prescribe them.

care
Cardiologist (as attending or consultant): Increased testing, hospital lengths of stay,
and hospital charges, but better patient-perceived quality of  life.

TA B L E  2
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ening of HF should be addressed as described else-
where.8 Steps include longitudinal surveillance; iden-
tification and treatment of hypertension, diabetes and
thyroid diseases; management of atherosclerotic and
coronary artery disease and myocardial ischemia; and
the elimination of alcohol and tobacco use.
Heart failure treatment. All patients with HF should
take a drug or a combination of drugs that affects the
disease process. Drugs shown by the preponderance
of evidence to decrease morbidity and mortality
include ACE inhibitors, beta-blockers, and ARBs. For
most HF patients, regardless of NYHA class, ACE
inhibitors should be the initial baseline treatment
because of their proven track record and the obser-
vation that most recent HF trials include patients who
are already taking these medications. ARBs are similar
in efficacy to ACE inhibitors and, therefore, are an
adequate alternative when ACE inhibitors are not tol-
erated. Beta-blockers (metoprolol and bisoprolol)
added to ACE inhibitors are also useful as a baseline

57% at 18 months.57 Despite these dismal population-
based data, predicting the likelihood of survival in
individuals with HF is largely unreliable.8 Estimating
individual prognosis is only somewhat useful in mak-
ing end-of-life care and hospice decisions for patients
with very advanced HF. Table 2 summarizes specific
prognostic factors for patients with HF.

Suggested  management  

o f  pa t i en ts  w i t h  hear t  f a i lu r e

Although the optimal sequence of pharmacologic
interventions for treating HF has not been examined
in RCTs, recommendations can be made on the
basis of existing evidence in HF management
(Figure). This approach can be divided into 4 steps
performed simultaneously: (1) control risks for the
development and progression of HF (treat con-
comitant diseases); (2) HF treatment; (3) symptom
control; (4) close follow-up.
Control risks. Risks for the development and wors-

NOTE: All 4 pathways are to be followed simultaneously.
ACE, angiotensin-converting enzyme; ARB, angiotensin-receptor blocker; BP, blood pressure; HF, heart failure; ISDN, isosorbide dinitrate.

Control risk of development
or progression of HF

• Longitudinal surveillance
• Treat hypertension, diabetes mellitus, and thyroid disease
• Treat coronary artery disease
• Eliminate alcohol and tobacco

Management of adults with heart failure

Follow-up comprehensively

Control symptoms

Treat HF (modify disease pro-
gression, morbidity, mortality)

• Educate about disease, diet, medications
• Patient monitors weight, symptoms, BP
• Instruct patient when to call office
• Periodic telephone follow-up 

• Sodium restriction
• Diuretics
• Digoxin

• ACE inhibitor (ARB if not tolerated) or
hydralazine/ISDN (less well tolerated)

• Beta-blocker (metoprolol, bisoprolol, 
or carvedilol) 

• Aerobic exercise limited by symptoms

• Consider spironolactone 
• Change beta-blocker to carvedilol

if ejection fraction < 25% 
• Consider warfarin anticoagulation

in severe HF

F I G U R E

Class I-IV Class III-IV
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treatment in most HF patients and may be especial-
ly useful in the case of tachydysrhythmias and in the
postmyocardial infarction period.

For severe HF (NYHA III–IV), spironolactone and
carvedilol are useful additions to baseline drug ther-
apy. Carvedilol may be added if a beta-blocker is
not currently used. If the patient is currently taking
a beta-blocker, the drug should be discontinued
before the patient is switched to carvedilol.

The hydralazine–nitrate combination has been
proved effective, but tolerability and ease-of-use
issues limit its usefulness. No data are available to
support the use of nitrates other than isosorbide
dinitrate. Nitrates may be useful, however, for con-
comitant chronic myocardial ischemia.

Patients with stable HF should be encouraged 
to begin and maintain a regular aerobic exercise
program. The level of exercise can range from brief,
symptom-limited exercise to moderate exercise
(60% capacity) for 3 or more hours per week.

The use of antiplatelet therapy or the routine use
of anticoagulation in patients with HF who are 
in sinus rhythm provides no benefit. Anticoagulation
may be useful if the patient has severe HF or has 
a known mural thrombus. HF patients with atrial
fibrillation should be considered for antiplatelet or
anticoagulation therapy as described elsewhere.58

Short-acting CCBs may worsen HF. No data sup-
port the use of any CCB in the primary treatment 
of HF. Similarly, intermittent use of milrinone or
dobutamine is not indicated.
Symptom control. The symptomatic treatment of
HF includes the use of diuretics and dietary sodium
restriction to control sodium levels and volume 
status. Symptom control should be accomplished
along with the pharmacologic disease management
outlined above.

The role of digoxin in the failing heart without
dysrhythmias is unclear. Digoxin may be most use-
ful in symptom control, as it reduces hospitalizations
attributed to worsening HF. This benefit must be
balanced against an increased risk of hospitalization
caused by digoxin toxicity. Patients who are already
taking digoxin should probably continue to do so.
The role of digoxin in newly diagnosed HF patients
is unknown.
Close follow-up. Comprehensive follow-up, with
the patient as a more active participant and in which
care is extended beyond the hospital or office to the
home, is a key strategy in the long-term care of HF
patients. This aspect of HF management should
include educating patients about their disease
process and their dietary and pharmacologic treat-
ments; teaching them how to monitor their weight,
symptoms, and blood pressure and to understand

when to seek care; and following up periodically by
telephone between scheduled office visits.
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