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H eart failure is estimated to affect 4 to 5 million Ameri- Development of an Integrated Approach to
cans, with 550 000 new cases reported annddlythe Heart Failure Management
past 3 decades, both the incidence and prevalence of hear
failure have increasgﬁ? Factors that. have cqntributed to thi_s The syndrome of heart failure is a result of complex interac-
Increase are the aging US_ population _and improved survival tions among molecular, endocrine, and biodynamic systems.
rates in patl_ents W|_th card|o_vascular d|seas§ due to adva_nceThere are several pathophysiological mechanisms that are
ments in diagnostic techniques and medical and surgical i qlved in the progression of heart failure; however, cardiac
therapies:4-¢ Heart failure is a chronic, progressive disease remodeling is more than likely a central feature in the
that is characterized by frequent hospital admissions and progression of heart failure (Table &%°We now recognize
ultimately high mortality rates. Because of its high medical that many different injurious processes create altered pump
resource ConSUmption, heart failure is the most COStly cardio- performance and Circu|at0ry dynamﬁjgnjury can range
vascular illness in the United States. from ischemia to myocardial toxins to volume or pressure
Advances in the treatment of heart failure and early overload. It can also be linked to genetic causes such as
intervention to prevent decompensation may delay diseasefamilial cardiomyopathies or even sporadic mutations in
progression and improve survival. After initial evaluation, sarcomeric proteins. Even though these conditions are linked
further diagnostic testing, and implementation of standard to different inciting extracellular stimuli (eg, myocardial
medical therapy, outpatient management strategies focus oninfarction is linked to ischemia, hypertension is linked to
maintenance of patient stability. Patient counseling/educa- pressure), there appears to be a convergence point at whict
tion, promotion of compliance, and discharge planning may the myocardium undergoes significant structural remodeling,
further contribute to clinical stability and improved patient myocyte phenotype changes, and loss of contractile
outcomes. A variety of outpatient heart failure management function+.12
programs have been implemented during the past decade. Through the years, heart failure has been defined in many
These programs may also contribute to improved heart failure Ways. In most definitions, secondary alterations in hemody-
patient outcomes, including decreased symptoms, improved namics were emphasized, and often heart failure was defined
quality of life, reduced rates of hospital admission, and aS & circulatory disorder secondary to left ventricular dys-

decreased healthcare costs. The purpose of the present repoftinction. Recently, clinicians have recognized the need to
was to examine current heart failure management strategiesi€Velop @ more encompassing definition of heart failure.

and programs and to provide recommendations regam“ngSpeciﬁcally, this definition highlights the process of left
(1) the use of an integrated approach to care through ventricular remodeling and the cellular events linked to the

systematic assessment and management, (2) counseling an me(_jellng protcezs, suc:l as(;nyr? cyte hyp?r:trophy, t|_nterst|t|al
education of patients, (3) promotion of patient compliance Iorosis, myocyte dropout, and changes in the genetic expres-

: s . o
with the treatment regimen, and (4) facilitation of hospital sion of specific cardiac cell and subcellular proteihs:

) ) . . It is also important to stress that heart failure should not be
discharge/implementation of outpatient models of healthcare | .. :
delivery defined solely on the basis of the presence or absence of

congestion but rather should include a broad spectrum of
characteristics, such as acute or chronic, right-sided or left-
sided, systolic or diastolic, and with or without compromised
This statement was approved by the American Heart Association organ perfusion. Indeed, in the future, as insight increases
Science Advisory and Coordinating Committee in July 2000. A single into the pathophysiology of the syndrome, additional charac-
reprint is available by calling 800-242-8721 (US only) or writing the  tayistics will be included that more precisely describe pertur-
American Heart Association, Public Information, 7272 Greenville Ave, . . S . .
Dallas, TX 75231-4596. Ask for reprint No. 71-0194. To purchase Pations Chara.Cter.'St'C Of. each individual patient. It is likely
additional reprints: up to 999 copies, call 800-611-6083 (US only) or fax that these adjectives will refer to many specific hormonal,
413-665-2671; 1000 or more Copies, call 214-706-1466, fax 214-691- humoral, or |nﬂammatory aspects Of the Syndro’.lmen_

6342, or e-mail pubauth@heart.org. To make photocopies for personal or . : ] (
educational use, call the Copyright Clearance Center, 978-750-8400. creased understanding of the pathophysiological processe:

bathophysiology and Definition of Heart Failure

(Circulation. 2000;102:2443-2456.) and expanded definition of heart failure provide the basis for
© 2000 American Heart Association, Inc. therapy that is directed at reducing symptoms, promoting
Circulation is available at http://www.circulationaha.org clinical stability, and decreasing disease progression.
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TABLE 1. Pathophysiology of Heart Failure: From Injury to a
Clinical Syndrome

Initiating event
Myocardial injury
Ischemia
Toxins
Volume overload
Pressure overload
Genetic perturbation
Cardiac remodeling
Myocyte growth
Concentric hypertrophy
Eccentric hypertrophy
Interstitial fibrosis/matrix deposition
Reexpression of fetal proteins
Intrinsic myocyte dysfunction
Apoptosis
Clinical heart failure milieu
Change in left ventricular chamber size and shape
Pump performance altered
Systolic dysfunction
Diastolic dysfunction
Circulatory dynamics change
Metabolic abnormalities ensue
Symptoms develop
Physical findings appear

Patient Assessment and Management

By the time a patient is enrolled in a heart failure management
program, the diagnosis of heart failure, the first decisions
about diagnostic procedures, and the initiation of standard
therapies have usually been completed. These are well
detailed in guidelines for the evaluation and therapy of heart

TABLE 2. Ongoing Assessment in Heart Failure

Cause of and contributing factors to left ventricular dysfunction
Original cause (eg, ischemia, alcohol)

Additional exacerbating factors (eg, tachycardia, anemia, infection,
pulmonary emboli, obesity, excessive alcohol consumption, use of
recreational drugs, use of nonsteroidal anti-inflammatory agents, thyroid
disease)

Current circulatory status
Resting profile
Evidence of congestion (wet)
Evidence of hypoperfusion (cold)
Cardiovascular reserve: activity level, evidence of limitation
Potential to improve current status with adjustment of therapy
Therapy for fluid retention
Therapy for symptomatic hypotension
Related risks
Symptoms of dysrhythmias
Risk or symptoms for embolic events
Recurrent ischemic events
Defining goals for ongoing therapy
Establishment of clinical stability
Maintenance of clinical stability
Modulation of disease progression

ACE inhibitors at target doses as tolerated in conjunction with the total
regimen

B-Blockers if indicated and tolerated
Aerobic exercise training
Behavioral, psychological, and social risks
Noncompliance and factors that contribute to it
Anxiety and depression
Social isolation
Patient preferences and end-of-life decisions

failure 18-20The essence of chronic heart failure management (“warm” or “cold”).2® Orthopnea is the most sensitive and

lies in the systematic approach to serial assessment andspecific symptom of elevated filling pressures, and it tends to
response to changes in patient status, which can be classifiedeliably parallel filling pressures in a given patieéatNoctur-

into 6 major areas (Table 2).

nal or exertional cough is often a dyspnea “equivalent.”

The care team must remain alert to factors that may Jugular venous distention provides the most sensitive sign of
exacerbate underlying cardiac dysfunction (Table 2). These elevated resting filling pressures, whereas peripheral edema i
factors may be extensions of the original cause of heart present in some patients and rales is present in relatively few
failure, such as active ischemia/infarction, uncontrolled hy- patients with chronically elevated filling pressufésEle-
pertension, or heavy alcohol consumption. Viral infections vated right-sided pressures (right atrial pressut® mm Hg)
and pneumonias frequently trigger decompensation episodesare reliable almost 80% of the time for the detection of
that can usually be reversed but may require several weeks ofelevated left-sided pressures (pulmonary capillary wedge

close supervision. Atrial fibrillation, which can cause or
result from worsening heart failure, warrants the restoration
of sinus rhythm or vigilant control of ventricular rate during
routine activity2: Obesity represents both a primary cause

and an aggravating factor for heart failure.

The major focus of routine outpatient evaluation of heart
failure patients is on the circulatory status at rest and with
exercise. The resting hemodynamic profile can be simplified
into a 2x2 table (Table 3) according to the presence or
absence of evidence of elevated filling pressures (“wet” or
“dry”) 22 and the adequacy or compromise of tissue perfusion

pressure>22 mm Hg) in patients with a primary diagnosis of
chronic heart failuré® Elevated right-sided pressures often
do not reflect left-sided pressures in the presence of severe
intrinsic pulmonary disease.

Individual patients generally have very reproducible pat-
terns of symptoms and signs as filling pressures increase;
these patterns should be documented and available to all or
the care team. In the office, physical evidence of congestion
is used to confirm symptoms of congestion, whereas over the
telephone, more use is made of the concordance of increase
symptoms with weight gain attributed to fluid. Although the
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TABLE 3. Profile of Resting Hemodynamics

No Congestion Congestion
“Warm and Dry” “Wet and Warm”
Adequate perfusion A B
Optimal profile: focus on prevention of Diuresis with continuation of standard
disease progression and therapy
decompensation
“Cold and Dry” “Wet and Cold”
Critical hypoperfusion L C
Limited further options for therapy Diuresis and redesign of regimen with

other standard therapies

The letter L represents the group with low output without congestion. Patients frequently progress from profile A
to profile B. When that occurs, profile G commonly occurs after profile B. For the less common profile of low output
without congestion, the letter L was chosen rather than the letter D to avoid the implication that this profile necessarily
follows profile C or is a less desirable profile than C. In fact, the prognosis of profile C may be worse than that of
profile L.

severities of congestive symptoms may be comparable, clin- They may be reminded that either condition may respond to
ical assessment should be directed to determine whether theranitroglycerin taken to either relieve or prevent such symp-
is accompanying evidence of hypoperfusion (Table 3, profile toms. In addition to therapy for symptoms, patients with heart
C). Physical evidence of hypoperfusion includes narrow pulse failure due to coronary artery disease should be reminded of
pressure, cool extremities, and occasionally altered menta-the importance of secondary prevention with antiplatelet and
tion, with supporting evidence sometimes provided by de- lipid-lowering agents, because recurrent ischemic events are ¢
creased serum sodium level and worsening renal function. major cause of complications and death in this population.
Hypoperfusion is frequently difficult to identify through
telephone contact but may be suspected when previouslyDefinition of Goals of Therapy: Clinical Stability
effective diuretic increases fail, visiting nurses report lower As a patient is followed in a heart failure management
blood pressures, or patients describe increased lethargy. ~ program, there should be explicit assessment of a composite
The potential to effect rapid improvement in symptoms is clinical stability. The degree of instability influences deci-
assessed in relation to the evident circulatory status, with the sions regarding further medical therapy, such as drugs,
goal of the restoration of profile A (Table 3). Most unplanned referral back to a heart failure specialty program, and con-
changes in outpatient therapy, particularly during telephone sideration of transplantation or investigational protocols. In
communication, are triggered by symptoms of fluid retention. addition, the components of both physiological and psycho-
Outpatients who have congestion with good perfusion (pro- social stability influence the allocation of valuable personnel
file B) on standard therapy can generally be treated with a time for further education, frequent telephone calls, and home
temporary increase in diuretics. For the patient who is of visits.
profile C (congestion with low perfusion, “wet and cold”), it One of the most important components of stability (Table
often is not possible to achieve diuresis before an improve- 4) is freedom from clinical congestion, defined as the absence
ment in systemic and renal perfusion from intravenous of orthopnea, heart-related edema, recent increase in weigh
therapy, followed by major redesign of the oral regimen. or diuretic dose after repeated adjustments, and jugular
Another common symptom that leads to telephone or clinic venous pressure o£8 cm?? Despite previous New York
encounter is postural dizziness or weakness, which can reflectHeart Association (NYHA) functional class IV symptoms,
either excessive vasodilation or fluid loss. Abdominal com- patients able to achieve freedom from congestion had a
plaints can result from hepatic congestion or primary intra- 2-year survival period that approached that of NYHA func-
abdominal pathology. Perhaps the most challenging symptomtional class Il patient3® Stable patients should appear to
to evaluate via telephone is general fatigue. have adequate cardiac output at rest. In most cases, a systoli
The interval history during chronic heart failure manage- blood pressure 0£80 mm Hg and a pulse pressure25%
ment should also include questions directed to the related suggest adequate cardiac output. Patients should in general b
risks of dysrhythmias and embolic eve'itsthese include able to dress without stopping and to walk a city block. Other
symptoms of palpitations, presyncope and syncope, andfactors that suggest overall instability include major drug side
transient defects of vision, speech, sensation, or coordination.effects likely to require the discontinuation of fundamental
The development of atrial fibrillation should trigger the therapy, increasing anginal pattern, or recurrent symptomatic
initiation of anticoagulation therapy, as well as rate control arrhythmias. Poor control of a concomitant disease such as
and consideration of cardioversiéh. emphysema or diabetes mellitus may also lead to a label of
Patients should be questioned regarding episodic shortnessnstability.
of breath, which may reflect anginal equivalents or exertional ~ Psychosocial factors also contribute to clinical stability.
increases in filling pressures already elevated at baseline.Patients, often with reinforcement from their families or
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TABLE 4. Suggested Criteria for Clinical Stability With Chronic
Heart Failure

Clinical cardiovascular criteria

The same or improved activity since previous visit, generally walking =1
city block

No limitation during dressing

Freedom from evidence of congestion: absence of orthopnea, edema,
ascites, or a jugular venous pressure of =8 mm Hg

Angina absent or present in stable exertional pattern
No syncope or other recurrent symptomatic arrhythmias

Stable fluid balance with an increase in diuretic dose of not more often
than once a week

Stable vital signs
Blood pressure

Systolic heart failure: systolic pressure of =80 mm Hg, no
symptoms of postural hypotension, and a proportional pulse
pressure of =25%

Heart failure with “preserved ejection fraction”: control of
hypertension

Heart rate
Sinus rhythm: generally =85 bpm at rest

Atrial fibrillation: generally =85 bpm at rest, =110 bpm with
routine activity

Stability of noncardiovascular disease (examples)

Control of pulmonary disease with lowest possible doses of systemic
corticosteroids and inhaled B-adrenergic agents

Control of hyperglycemia without hypoglycemia in patients with diabetes
mellitus

Effective therapy for gastrointestinal blood loss or iron deficiency anemia
Laboratory criteria

Stable renal function, generally with serum creatinine of <2.0 mg/dL and
blood urea nitrogen of =50 mg/dL; may be higher in patients with known
intrinsic renal disease

Stable serum sodium, generally >134 mEq/L
Psychosocial criteria
Compliance with medical regimen
Medications
Salt restriction
Fluid restriction, if needed
Daily weights and flexible diuretic regimen
Social support
Absence of serious depression or dementia

Some patients never achieve all components of clinical
stability. When this failure to achieve stability is due to
persistent NYHA class IlI/IV symptoms and frequent hospi-
talizations, referral or return to a heart failure specialty
program is often considered, if not previously magl@nce
in a heart failure specialty program, patients may be reeval-
uated for further redesign of medical therapy with combina-
tions of effective agents, procedural intervention to treat
ischemia or valvular disease, potential heart transplantation,
or investigational protocols. When this failure to achieve
stability is due to noncompliance, the enlistment of further
ancillary social support both in and outside of the family may
be appropriate. It is often difficult to decide how much of the
limited personnel resources of a disease management pro
gram should be devoted to repeated education attempts afte
recurring failure of compliance with medications, of absti-
nence from alcohol and recreational drugs, of observance of
salt and fluid restriction, or of routine follow-up. Patients
with serious depression or other psychiatric components of
instability often require ongoing psychiatric consultation.

When patients demonstrate stability in most components,
further therapy is directed toward the longer-range goal of
decreased disease progressivAre patients receiving opti-
mal doses of ACE inhibitors? If ACE inhibitors previously
led to symptomatic hypotension in an unstable patient, can
the drugs be retested in a setting of stability? The patient who
has never deteriorated or who has reestablished freedom fron
congestion should be considered for careful titration of
therapy with B-adrenergic—blocking agem.An exercise
program should be initiated or advanced as approptate.
Once the medication regimens for both symptomatic relief
and long-term stability are established, there is less need for
frequent ongoing evaluation through home nursing visits,
office visits, or scheduled telephone contact. Graduation to
clinical stability for many patients means the decreased need
for intense follow-up, after a review of symptoms and signs
for which patients should contact their care team. Although
the intervals between contact increase, it is important to
establish a schedule of telephone communication and office
visits to maintain patient compliance and to allow response to
clinical changes before they lead to hospitalization.

Last, patient preferences and end-of-life decisions should
be discussed with patients given that the average 1-year
mortality rate for heart failure is 1098,0ne half of all deaths
will be sudden, and as many as 25% of deaths will occur
without significant worsening of heart failupé All patients

companions, should understand the disease, medications, andnould be encouraged to complete some form of advance
the aspects of fluid balance, which consist of salt restriction gjrective. Family members may choose to learn cardiopulmo-
for all patients, fluid limitation in patients with high diuretic nary resuscitation techniques, but such training should be
requirement, daily weight measurements, and the flexible combined with a discussion about the potential burden of
diuretic regimen for weight gain. Patients must be able to |iving with someone at risk for sudden deathThe inclusion
recognize warning signs of decompensation and to seek helpof counseling with cardiopulmonary resuscitation training
before the situation becomes emergent. Other vital factors aremay assist family members to better understand the risks of
the adequacy of social support and financial resources for sudden death and to better cope with their family member’s
medications, diet, and transportation. Psychiatric disorders iliness24 In addition, studies have been conducted regarding
can compromise compliance and the loyalty of support the training of family members of patients at high risk for
people. Depression, both reactive and intrinsic, is common sudden death in the use of external automatic defibrill&ors.
and is associated with worse outcomes in heart fafitire. Data from these studies are controversial and do not yet
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TABLE 5. Suggested Topics for Education and Counseling

General topics
Explanation of heart failure
Expected symptoms vs symptoms of worsening heart failure
Psychological responses
Self-monitoring with daily weights
Action plan in case of increased symptoms
Prognosis
Advanced directives
Dietary recommendations
Sodium restriction
Fluid restriction
Alcohol restriction
Compliance strategies
Activity and exercise
Work and leisure activities
Exercise program
Sexual activity
Compliance strategies
Medications
Nature of each drug and dosing and side effects
Coping with a complicated regimen
Compliance strategies
Cost issues

support widespread training of family membé&¥si-urther
research is warranted.

Education and Counseling

Education and counseling of the patient with heart failure are
essential aspects of patient care that promote clinical stability
The fundamental impact of education and counseling on
positive outcomes for patients with heart failure was under-
scored in a recent study by Serxner etedh an intervention

notable for lack of contact with a healthcare provider, these
investigators tested the impact of serial mailings of educa-
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materials and videotapes are an additional invaluable re-
source for patient education but should serve as adjuncts to
and not as replacements for one-on-one education.

Understanding the Symptoms of Heart Failure

An important place to begin teaching is a clear, understand-
able, and simple explanation of the pathophysiology of heart
failure. Many patients do not understand the term “heart

failure” and assume that it means that the heart has perma-
nently failed, signifying death. The term must be explained

with care, emphasizing that it is a decrease in the reserve
power of the heart as a pump. This can limit the ability of the

patient to perform some vigorous activities. For most pa-

tients, flow at rest and during routine activities of daily living

is at normal or near-normal levels.

A clarification between expected symptoms of heart failure
and symptoms of worsening failure is important. Patients
must understand that progressive dyspnea on exertion or &
sudden change in orthopnea or paroxysmal nocturnal dyspne:s
is not expected. Patients should be instructed to notify their
healthcare provider immediately when they experience symp-
toms of worsening failure to prevent unnecessary hospital-
izations or complications. In 2 recent investigations, the
inability of heart failure patients to recognize early signs of
worsening heart failure delayed their seeking and obtaining
appropriate medical therag§3°

A goal of self-management is to have patients understand
the role of fluid retention in worsening symptoms and be able
to seek care early, thereby avoiding hospitalization. In a
retrospective review of 585 hospital admissions for heart
failure, 346 (59%) were attributed to excessive sodium
retention that led to volume overlodel Patients should be
instructed to obtain a bathroom scale and to weigh themselves
each morning (after urination and before eating). If their

"weight changes by>2 to 3 Ib since their last clinical
evaluation, they should notify their healthcare provider. In
some patients, a diuretic regimen that the patient adjusts on
the basis of daily weight can be extremely useful. For
example, if the patient gains2 to 3 Ib within 1 to 2 days and

is already taking a loop diuretic, he or she might double the

tional materials on readmission rates, compliance, and costs.yse of the loop diuretic or add a small dose of metolazone
The edgcatlonal materials were personalized, 'self-care Was(2 5 or 5 mg), with appropriate electrolyte replacement, until
emphasized, and recommended health behaviors were prope or she returns to the baseline weight. Initially, close
moted. The materials were mailed to patients in the interven- communication between the patient and healthcare provider
tion group 4 times at 3-week intervals for a total of 12 weeks. apoyt dosage adjustments is essential if self-management is t

Compared with the usual-care control group, patients wWho pe effective. Teaching patients to adjust their diuretic dose on
received the mailed materials demonstrated a 51% reductionihe pasis of specified changes in daily weight has been

in total admissions and reduced costs and reported bettersyccessful in some prograrfsit If patients or their family/

compliance with weighing and following a low-salt diet. caregiver is unable or unwilling to assume this degree of

A clear and organized plan of patient education and responsibility, alternatives include home visits by a nurse to
counseling is critical to the achievement of optimal outcomes agminister a diuretic or “drop-in” visits by the patient to a

(Table 5). Overviews of heart failure and associated symp- heart failure clinic or physician’s office.

toms, dietary recommendations, activity and exercise, and

medications are taught to patients and families. Given the Dietary Recommendations

complexity of the information, the team approach is ex- A 2-g sodium diet is frequently recommended. However, no
tremely useful in helping patients to understand and retain studies have been conducted to evaluate specific recommen
information about the treatment regim®®’ Physicians, dations related to sodium restrictiéhA 2-g sodium diet is
advanced practice nurses, home health nurses, dietitians, andinpalatable for some patients, whereas a 3-g sodium diet may
pharmacists all play important roles in this process. Written be a more realistic target for patients with mild to moderate
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heart failure. It can be achieved by avoiding salty foods (eg, example, patients who tak@-blockers should be told that
canned or frozen foods) and by not adding salt to foods after they may experience fatigue, lightheadedness, or dizzi-
cooking. If patients require large doses of diuretics to prevent ness2.51 They should be further instructed that tieolocker

fluid retention, sodium intake will have to be more severely will be up-titrated slowly, as tolerated; that side effects will
restricted, which requires the careful reading of food labels. decrease over time; and that they should call the healthcare
Dietary instruction must take into account ethnic preferences team if they experience any adverse effects. Patients who are
and may require individualized counseling by a dietitian. not properly instructed about the purpose and side effects of

Similarly, patients who require large doses of diuretics or g-blockers may stop taking this medication because they
who have hyponatremia may also have to restrict their fluids think that their heart failure has worsened. Patients should
to =2 L/d. Anecdotally, a significant number of patients with  also, however, be instructed that the rapid onset of severe
heart failure are under the misperception that taking diuretics disabling weakness during the initiation @fblocker therapy
requires “flushing the kidneys” with large amounts of fluids; remains an indication to seek urgent medical attention.
this misperception should be quickly corrected. For some |n addition, patients should be instructed to bring all of
patients, fluid restrictions are difficult to follow because of their medications with them to each office visit. This serves 2
excessive thirst related to decreased cardiac output. Suggespurposes. First, information about each drug can be reviewed,
tions for satisfying their thirst with sugarless hard candy or gnd the patient's knowledge can be assessed. Second, th
ice chips may prove helpful. practitioner can identify omissions, duplications, confusion

Alcohol is usually prohibited because its acute ingestion ahout drug doses, and drug interactions. In addition, patients
depresses myocardial contractility in patients with known shoyld be asked about over-the-counter and alternative med
cardiac diseas®. However, no studies of the effect of ications (eg, homeopathic or herbal products) they may be
moderate ingestion of alcohol on functional status or death taking. Alternative medications should not be taken without
have been conducted. In general, alcohol use should befirst consulting the healthcare team, and nonsteroidal anti-
discouraged and should be prohibited for patients with jnflammatory drugs should be avoided completely because
alcohol-induced cardiomyopathy. _ they can lead to renal dysfunction and renal failure.

Other dietary restrictions should be discouraged unless A yyritten medication schedule is strongly recommended
clearly indicated (eg, a low-fat, low-cholesterol diet for tor complicated medication regimens to reduce the adverse
hypercholesterolemia in patients with ischemic cardiomyop- j¢act of polypharmacy on patients’ daily lives, patient
athy or a reduced-calorie diet for obese patients). Although compliance, and the potential for drug interactions. If the
some heart failure patients are obese, other patients Withregimen is complex, the practitioner should review it to
advanced heart failure experience a syndrome of chronic determine whether medications can be changed to single-
wasting, which can be exacerbated by unnecessary dietaryy,se medications. For example, some patients who require
restrictions. Frequent, small meals may combat the effect of nitrates may be able to take isosorbide mononitrate once
anorexia caused by congestion of the gastrointestinal tract. daily instead of isosorbide dinitrate 3 or 4 times daily.

Patient histories should include an assessment of the
degree to which medications are disruptive to a patient.
Medication schedules can then be constructed to minimize
their impact on patients’ daily activities and sleep sched-

ules. For example, patients can be instructed to take their
second dose of a twice-daily diuretic earlier in the day so

as not to interfere with sleep. A medication schedule may
also minimize the potential for drug interactions. For

example, patients who are taking 2 vasoactive agents may
have to be instructed to take these 2 medications at least 2
hours apart, because both can contribute to hypotension. A

Activity and Exercise

Given current evidenc®, patients should be encouraged to
stay as active as possible, including sexual activity and a
moderate exercise regimen. After many years of restricting
patients with heart failure from aerobic exercise, researchers
have demonstrated that aerobic exercise training in patients
results in improved exercise duration, less fatigue, faster pace
of activities, and improved general well-beiffg4” To date,
there are no data on the benefit or harm of a strength or
resistance exercise program. Given the threat of complica-
tions related to increased myocardial oxygen demand in the "™ OEb ! ) -
face of isometric exercise patients are usually counseled to  Written medication schedule is also useful if the patient
avoid lifting a significant weight (eg>20 Ib) or performing requires sudden hOSpIta“Z&t.IOI’I. .In addition, a diary may
exercises that cause a patient to strain (eg, performing aProvide a means to record vital signs (as needed), weight,
Valsalva maneuver). fluid intake, or adverse events.

Sexual problems are well documented and should be The goals of education and counseling are to assist patients
carefully assessed by the practitioneFears about physical 1N compliance with the therapeutic regimen, to maintain
exertion or symptoms may contribute unnecessarily to sexual clinical stability and function, and to improve quality of life.
difficulties. Sexual practices may have to be modified to These goals are best achieved when the patient and family are
accommodate patients with limited exercise tolerance, and knowledgeable about every aspect of the condition and
practitioners should be proactive in raising this topic to avoid freatment and are active participants in the plan of care.

unnecessary anxiety on the part of the patient or partner. . . .
Compliance With the Therapeutic

Medications Plan of Care
Patients should be taught the name of each drug and itsThe implementation of a successful therapeutic plan of care
purpose, dosage, frequency, and significant side effé&isr for patients with end-stage heart failure is dependent on
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patient participation and compliance with the treatment reg- date recommended changésiealthcare providers may also
imen to adequately evaluate the efficacy of the plan and to make recommendations without detailing how to implement
recommend ongoing strategies for care (Table 5). Strategiesthe recommendations. For example, clinicians may fail to
to enhance patient compliance must therefore be an integraladequately educate and counsel the patient or support perso
part of the overall management plan. These strategies notwho may be responsible for purchasing food, cooking, and
only must include the patient but also must integrate the roles administering medications. Another important factor that
of physicians, nurses, other healthcare providers, and health-contributes to patient noncompliance and rehospitalization
care organizations into the plan to ultimately improve patient for worsening heart failure is inadequate discharge planning
outcomes? and follow-up after discharge.

Research related to compliance by the patient with heart The management of heart failure in elderly persons is
failure at the patient, provider, and healthcare system levels isoften made more challenging by the presence of multiple
limited because of the difficulty involved in the measurement coexisting problem&? These factors contribute to the
of compliance at all 3 levels. Some studies have examined increased vulnerability of elderly patients to noncompli-
patient-related factors, such as lack of compliance with ance and rehospitalizations for heart failure and include (1)
dietary restrictions and medications, that contribute to wors- the presence of comorbidities such as diabetes, chronic
ening heart failure and hospital readmisstéa3-5’Noncom- lung disease, and stroke; (2) polypharmacy; (3) financial
pliance with heart failure treatment plans was found to be concerns; (4) physical and cognitive limitations; (5) inad-
common and appeared to increase as heart failure pro-equate social support and social isolation; and (6) depres-
gressed?545658Ghali et at® reported that an urban black  sjon and anxiety. Clinicians who do not consider these
population of patients with heart failure were hospitalized an factors when caring for elderly heart failure patients can
average of 3 times per year due to heart failure. The major contribute to patient noncompliance.
cause, which was present in 64% of cases, was lack of A few studies have examined the role of healthcare

compliance with prescribed medication or diet plans. Vinson provider compliance with heart failure practice guidelines
et aP* studied readmissions for elderly patients hospitalized gng the impact on patient outconfé$s-e¢ Despite the

with document.ed.heart failure and discovered that as many a}spublication of consensus guidelifeg’ that established stan-
53% of readmissions may have been prevented. Noncompli- yards for heart failure medical therapy, many patients are still
ance with medication and diet therapy was a major cause of ;¢ prescribed ACE inhibitors, do not receive them in
heart failure exacerbation in this sample. Among 7247 elderly adequate doses, and are prescribed drugs that may hav
heart failure patients on digoxin who were followed for 1 geeterious effects on heart failu#eThe use of ACE inhib-
year, only 10% were compliant with their prescriptién. jiors for the treatment of heart failure in the community
Sodium and volume overload, due in many cases to medica- geting has increased from the early to mid 1990s, but the use
tion and dietary noncompliance, was a factor in 55% Of a5 remained below recommendations in practice guide-
readmissions for heart failure in a recent study at 2 large |inege4.65 Furthermore, more cardiologists than noncardiolo-
Midwest hospitals? . . gists were found to conform to published guidelines (Agency
There are many reasons that patients may not comply With t, 641th Care Policy and Research guideltdpsor the
a therapeutic reglmen..Lack of knowledge, poor mptlvatlon, management of heart failure patieftsSpecifically, more
decreased understanding, lower perceived self-efficacy, for- cardiologists than generalists were likely to use ACE inhib-

getful_ness, and decregsed_ §upport from family a“?’ other itors for the treatment of mild, moderate, and severe heart
caregivers have been identified as factors that contribute t0 tilure and to titrate to doses proved to be efficacious in

i 0,55,57,59—-6 i i .. . . .
noncompliances *A patient may not comply with @ = e trialses Other studies have found that patients who

prescrlbed regimen because he or she is uncon\{mced of thewere referred to heart failure specialists had fewer hospital-
benefits of doing so or because he or she perceives that the

. . ) . . ization$o37.66and were more function#iée than they were
side effects or inconveniences of following the regimen
. . . . - before the referral.
outweigh any benefits. If cost is a factor in noncompliance,

. o ) . . To date, no investigators have addressed the role of
suggestions for lower-cost medications or financial aSS|stancehealthcare organizations in the achievement of heart failure
programs should be provided.

s . . . . ien mpliance with ther ic regimens. To improv
The provision to patients and their families/caregivers of patient compliance with therapeutic regimens. To improve

. - . o the compliance of heart failure patients, it is necessary to
behavioral strategies to increase adherence is vital. There are P P ’ Y

. . . - . identify variables that affect compliance at the patient,
many strategies to assist patients to comply with their heart .
failure regimen, such as the use of a daily reminder routine provider, and healthcare system levels and to develop strat-

filing a pill box that contains 1 week's medications, the °9'¢° to improve, monitor, and sustain compliance at all 3

implementation of incremental monitoring by caregivers, the Ie_vels. The promotlon of patient compliance begins with
use of medication information and reminder cards, and discharge planning.

counseling2 . . .

Healthcare providers can also contribute to heart failure HOSpIta.I Discharge and Outpatient

patient noncompliance and rehospitalization. Impediments to Heart Failure Management Programs

patient compliance include advising changes that disregard Hospital Discharge

the patient’s current lifestyle and failing to counsel or advise The facilitation of a heart failure patient’s successful transi-
patients on how to adapt their current lifestyle to accommo- tion into the outpatient setting begins in the hospital with the
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implementation of discharge planning. A successful transition Krumholz et at® found the following factors to be signifi-
can be achieved through a focused, comprehensive, multidis-cantly related to increased rates of readmission: male sex, al
ciplinary discharge plan that begins immediately after admis- least 1 prior admission within 6 months of the index admis-
sion and is reevaluated at multiple times during the patient’s sion, the presence of1 comorbidity, and a length of stay in
hospitalizatiorf® The patient and family are important mem- the index hospitalization o7 days. (In this study, index
bers of the multidisciplinary discharge planning team. Vinson hospitalization referred to a random single hospital admission
et ab* reported that inadequate discharge planning and for the patient; prior admissions were admissions that oc-
follow-up were leading factors associated with the readmis- curred in the 6 months that preceded the index admission.)
sion of heart failure patients within 90 days of discharge. Identification of these high-risk patients at discharge and
These authors defined inadequate discharge planning asmonitoring of them more closely in the home setting may
“failure to involve social services and other ancillary support decrease the risk of rehospitalization. With the development
staff” and defined inadequate follow-up as “failure to involve of an individualized discharge plan, full participation of
home care or caregiver and inattention to follow-up visits.” patients and their family in the plan, and communication of
In a prospective, randomized clinical trial, Naylor et®al  the plan to the outpatient team, the potential for improved
found marked reductions in the hospital readmission rates of patient outcomes after discharge can be realized.
elderly patients after a comprehensive, multidisciplinary dis-
charge planning program. Based on the results of Naylor et Outpatient Heart Failure Management Programs
al#® discharge planning should be initiated within 24 to 48 There is considerable diversity among outpatient heart failure
hours after hospital admission. Discharge planning should management programs. These programs were designed an
include gathering information related to sociodemographics implemented primarily to reduce rehospitalization rates and
(including the home environment and financial resources for associated costs. In most programs, an improvement in
medical care); patient use of health and social services beforequality of life also was a major goal.
hospitalization; general health, functional, mental, and emo-  In the majority of studies, outcomes after institution of the
tional status; knowledge of heart failure and related self-care; program were compared with those before institution of the
prehospitalization compliance with a healthcare regimen; and intervention0.41.66.71-74=ewer investigators used randomized
patient and caregiver needs and expectations at dischargecontrolled trials to test the outcomes of their pro-
After the initial evaluation, a summary plan is drafted, grams3”6275-78Although there is some overlap, the programs
components of the plan are implemented, and the plan is studied can be classified as follows: (1) specialty heart failure
reevaluated regularly during hospitalization. clinics 30.41.66.71.752) specialty heart failure care outside the
Discharge planning also includes an assessment of the needlinic setting that involves community outrea®tf2.72-74.76.78
and subsequent plan for outpatient follow-up, which will vary and (3) increased access to primary cdrm each of these
from patient to patient. Some heart failure patients simply programs, nurses played an integral role, and their contribu-
require follow-up at regularly scheduled clinic visits, whereas tions were as either managers/directors of €are’*74-"%or
others require additional follow-up via telephone or home coordinators/facilitators of carg.62.66.72.79
visits. Patients who demonstrate, either initially or subse-
quently, favorable clinical and psychosocial profiles will
require less intensive follow-up to maximize outcomes. Other
patients may require and will benefit from more intensive
follow-up, and still others will require high-level follow-up
but may not do well in any setting. Therefore, patient needs
must be identified early so that resources can be allocated
appropriately. Communication of the patient’s status and the
plan of care to outpatient nurse coordinators and home health
nurses at the time of discharge is critical to the implementa-
tion of a successful discharge plan.
Actual patient discharge typically occurs when patients
have decreased symptoms, an improved hemodynamic pro-Nurse-Coordinated/Facilitated Care
file, and clinical stability within the current limits of their =~ The Heart Failure and Heart Transplant Program at Vander-
cardiac dysfunction. The goal at the time of discharge is for bilt University Medical Center is a physician-directed clinic
the patient to not only have achieved hemodynamic stability in which nurse coordinators assist with patient management.
(profile A if possible; Table 3) but also be on a regimen that In studying this service, Hanumanthu ett®acompared
is likely to maintain stability after discharge. This may be outcomes before and after referral to the program in 134
accomplished during hospitalization via temporary intrave- patients (71% were men, mean ageX32 years). The
nous therapy or the redesign of the oral therapy regimen. program consisted of long-term follow-up by 3 physicians
Ongoing assessment of clinical stability after discharge, as and 2 nurse coordinators whose practice was dedicated to the
described in Table 4 and discussed previously, is essential tocare of heart failure patients. The members of this team
reduce readmission rates. managed care for patients referred to the program both in the
Last, factors associated with a greater risk of heart failure hospital and after discharge. They met periodically to inte-
exacerbation and hospital readmission must be identified. grate care with the local hospice and home health agencies

Specialty Heart Failure Clinics
In the heart failure clinic model, care is delivered in an

outpatient setting by practitioners with heart failure expertise
to patients who attend the clinic. In some cases, 1 or more
members of the program team deliver care while the patient
is still in the hospital, but the primary site of care delivery is
an outpatient clinic. In nurse-coordinated or -facilitated mod-
els, the nurse assists cardiologists in coordinating or facilitat-
ing care. In nurse-managed or -directed care, a nurse, usually
an advanced practice nurse, has primary responsibility for the
day-to-day care of patients.
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Outcomes after referral to the program were compared with heart failure cardiologist or a nurse practitioner provided care.
those before referral for patients followeel30 days. After The nurse practitioner was available by telephone for patient
referral to the program, patients’ functional status, as indi- questions. Compared with before referral to the clinic, more
cated by peak ¥, improved, as did quality of life as  patients were prescribed ACE inhibitors and at higher doses.
measured with the Minnesota Living With Heart Failure Doses of diuretics also increased. After referral, patients
Questionnairé® Rehospitalizations decreased by 53%. exhibited improved NYHA functional class and quality-of-
Fonarow et a#° at the University of California, Los life scores, increased exercise time, and an 80% decrease il
Angeles Medical Center, studied 214 patients (81% were emergency department visits and rehospitalizations.
men, mean age 5210 years) after referral to their heart In a report of a Swedish experience with a heart failure
failure program for heart transplant evaluation. Patients specialty clinic, Cline et & randomly assigned 190 patients
referred to the program were managed as inpatients and(52.3% were men, mean age 75%.3 years) to either usual
outpatients and followed after discharge by cardiologists with care or the outpatient clinic program. Patients randomized to
heart failure expertise and by heart failure clinical nurse the clinic received (1) hospital and outpatient education on
specialists. Pharmacological therapy was optimized with heart failure and pharmacological and nonpharmacological
hemodynamic monitoring, and patients received comprehen-aspects of its treatment, (2) medication organizers, (3) in-
sive education and counseling. Compared with 6 months Structions for a flexible patient-managed diuretic regimen, (4)
before referral to the program, patients demonstrated an 85%@a 1-hour information visit at home after discharge, and (5)
reduction in rehospitalizations and demonstrated improved referral to an easy-access, nurse-directed outpatient clinic
functional status as indicated with NYHA functional classi- With instructions to contact nurses for any problems or
fication and peak oxygen consumption. The estimated costconcerns. Patients assigned to the clinic group demonstrate
savings for the reduction in rehospitalizations was $9800 per & 33% longer time period to first hospital readmission than

patient. patients in the control group. In addition, patients in the clinic
. group experienced no increase in the number of days they
Nurse-Managed/Directed Care were hospitalized compared with the 12-month period pre-

Cintron et af* were the first clinicians to report outcomes  ceding their assignment to the intervention. Patients in the
from a heart failure clinic. This study was unique in 2 aspects. control group experienced a 59% increase in the number of
First, these clinicians saw the need for specialty heart failure gays hospitalized. Clinic patients also exhibited nonsignifi-

care more than a decade before most others began reportingant trends toward fewer rehospitalizations (36%) and lower
outcomes from specialty heart failure care. Second, the heartpealthcare costs.

failure clinic was managed by nurse practitioners. In this _

study, 15 NYHA functional class Ill/IV chronic heart failure ~ Community Outreach _ o .
patients (100% were men, mean age 65 years) were followed!n specialty heart failure care outside the clinic setting that
after referral from the in-hospital service or outpatient clinics mvglves, community outreach, care is delivered primarily in
at the San Juan Veterans Administration Hospital. Patients Patients’ homes. Patients do not routinely go to a clinic or
were referred after evaluation and stabilization with therapy Other outpatient setting to receive care; rather, the healthcare
recommendations from Veterans Administration cardiolo- Provider calls on the telephone or comes to the home.

gists. Care consisted of follow-up assessment visits every 3\ rse-Coordinated/Facilitated Care

weeks in the clinic with a mean follow-up of 24 months. Kornowski et a2 reported outcomes from an intensive home
Patient education was emphasized at each visit, as wascare program in Israel for NYHA functional class 1ll/IV heart
assessment of home problems and family support. The clinic fajlure patients>65 years old. They studied outcomes in 42
also featured increased availability; the nurse practitioner was patients (57% were men, mean age+Byears). The pro-
available on a “walk-in" basis for patients. Nurse practitio- gram consisted of weekly home visits from a physician with
ners consulted a cardiologist when necessary. After an aver-g specialty in internal medicine and from a nurse, during
age follow-up of 12 months, there was a 60% reduction in which patients’ conditions were assessed, medications were
rehospitalizations and an 85% reduction in number of hospi- reviewed and any necessary changes were made, laborator
tal days. Costs for outpatient care increased by 200% but tests were run, and intravenous diuretics were administered as
were offset by decreased inpatient care costs, for a 75% netneeded. Patients could call their physician for problems, and
reduction in total medical costs. Patients reported satisfactionthe physician would make an extra home visit if necessary.
with the clinic; all patients preferred it and believed they Patients were followed for 12 months, and outcomes at 12
received better care than they had with the regular staff clinic. months before and after the program were compared. After
Outcomes among 21 consecutive heart failure patients the program, patients demonstrated a 62% reduction in the
(100% were men, mean age 61 years) who were referred tonumber of total rehospitalizations and a 77% reduction in
the Cardiomyopathy Clinic at the Veterans Administration associated hospital days, a 72% reduction in hospitalizations
Medical Center were examined by Smith et*&alThese for cardiovascular causes and an 83% reduction in associatec
investigators compared NYHA functional class, exercise hospital days, and a significant improvement in functional
time, peak oxygen consumption, quality of life as measured status as assessed by a physician regarding the patients
with the Minnesota Living With Heart Failure Questionnaire, ability to perform daily activities.
rehospitalizations, and emergency department visits 6 months A nurse-and-pharmacist team provided care for 97 heart
before and after referral to the clinic. In this clinic, either a failure patients (49% were men, mean age 75 years) in an
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Australian study of a home-based interventidkVith the use In testing the MULTIFIT model that emphasizes the

of a randomized controlled trial design, patients were as- development of a cognitive, executive, and organizational
signed to either the home-based nurse-and-pharmacist interinfrastructure to promote optimal chronic disease manage-
vention or usual care. The home-based program consisted ofment, West et &# studied 51 heart failure patients (71% were

an in-hospital educational visit from the nurse followed by 1 men, mean age 6610 years). Outcomes before institution of

home visit within 1 week of discharge from the pharmacist the program were compared with those after institution of the
and nurse. The purpose of the visit was to assess patients’program. The program was a physician-supervised, nurse-
knowledge of their medication regimen, determine compli- managed home-based intervention that was based on hea
ance with that regimen (on the basis of pill count), and assessfailure consensus guidelines. At an initial visit, nurses edu-
patients’ physical status. Patients who had poor knowledge of cated and counseled patients on heart failure and its manage

their regimen or poor compliance with the regimen received
additional intervention. Information from the home visit was

provided to the patient’s primary physicians. After 6 months
of follow-up and compared with the usual-care group, pa-
tients in the intervention group experienced 42% fewer
hospitalizations and hospital days and had lower hospital
costs, although the latter did not reach statistical significance.

ment and on behavioral techniques to enhance compliance
This visit was followed by weekly telephone calls for 6 weeks
and continued intensive education and counseling to promote
adherence to diet and drug regimens and self-monitoring of
symptoms; risk factor modification; and promotion of activ-
ity. Patient care was under the control of primary physicians,
but nurses contacted patients to promote optimization of drug

therapy according to consensus guidelines that were adapte
to local practice. A cardiologist was available for consultation
original cohor2 for a total of 18 months. At the end of the on difficult cases. Doses of ACE inhibitors increased signif-
follow-up period, patients in the intervention group experi- icantly after referral to the program, and dietary sodium
enced fewer out-of-hospital deaths and unplanned readmis-intake decreased by 38%. Compared with the 6 months before
sions and required fewer days of hospitalization and emer- enroliment in the program, patients experienced a 23%
gency department visits than did the usual-care patients. As adecrease in general medical visits, a 31% decrease in visits tc
result, the cost of hospital care was significantly lower for cardiologists, and a 67% decrease in emergency departmen

patients in the intervention group and more than compensatedVisits after referral. Compared with the 12 months before
for the cost of the home-based intervention. referral, patients exhibited an 87% reduction in heart failure

rehospitalizations and a 74% reduction in total hospitaliza-

_ ( _ o tions after referral. Functional status and quality of life
Rich et af® conducted the first randomized controlled clinical jmproved after referral to the program.

trial of a heart failure management program based on the |y another example of a home-based telephone interven-
pharmacological and nonpharmacological management prin-tion, Shah et at conducted a study to improve heart failure
ciples outlined in heart failure consensus guidelines. In this gytcomes that consisted of 8 weekly educational mailings
study, they pilot tested a comprehensive, multidisciplinary, combined with weekly telephone contact from a nurse and
nurse-directed heart failure management program. After the reminders to patients via a pager to take medications, weigh
pilot test demonstrated the feasibility of the intervention and themselves, and measure their heart rate and blood pressure
a trend toward fewer rehospitalizations and hospital days, A total of 27 heart failure patients (100% were men, mean age
these investigators examined the outcomes from their inter- 62 years) were studied after referral to this program from the
vention in a group of 282 heart failure patients (37% were San Francisco Veterans Affairs Medical Center. Patients’
men, mean age 79 yeafS)Patients were randomized to  cardiologists were given monthly reports of assessment data
either usual care or the heart failure program after a hospi- and were notified immediately via fax of signs of worsening
talization for heart failure. The multicomponent program heart failure and excessive weight gain. Compared with a
consisted of (1) inpatient medication analysis and adjustment similar period before the intervention, outcomes after an
by a geriatric cardiologist, (2) intensive inpatient heart failure average follow-up of 8.5 months included a 67% reduction in
education by a cardiovascular nurse, (3) diet assessment an¢ardiovascular hospitalizations and 92% fewer hospital days.
instruction by a registered dietician, (4) social services The greatest program benefit was seen in the patients with the
consultation and discharge planning, and (5) intensive most severe heart failure.

follow-up by home health services and follow-up by the study ~ Heart failure patients were among the targets of a compre-
nurse through home visits and telephone contact. At 90-day hensive discharge planning and home follow-up program for
follow-up, patients in the intervention group demonstrated hospitalized elders that was managed by advanced practice
56% fewer rehospitalizations for heart failure, 61% fewer nursese In this study, 363 elderly patients (50% were men,
multiple admissions, a 36% reduction in hospital days, 60 with heart failure) with 1 of several medical or surgical
significantly improved quality of life as measured with the diagnoses (which were among the major reasons for Medi-
Chronic Heart Failure Questionnafteand lower costs com-  care beneficiary hospitalization) were randomly assigned to
pared with the usual-care group. There was a trend toward usual care or the program. The program consisted of individ-
better survival rates for 90 days without readmission in the ualized discharge planning followed by 4 weeks of home care
intervention group and significantly better survival in the from an advanced practice nurse with expertise in managing
intervention group when the analysis was confined to patients elders at high risk for poor outcomes after hospital discharge.
in both groups who survived the initial hospitalization. Both patients and their family/caregivers were recipients of

To determine the long-term impact of the intervention
described here, Stewart et’akextended follow-up of the

Nurse-Managed/Directed Care
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care that included assessment; education, counseling, andions. Most of these studies were not randomized controlled
other appropriate intervention regarding medications, symp- trials. Only 1 program among the heatrt failure clirifcand 3

tom management, diet, activity, sleep, medical follow-up, and among the community outreach progrén®s.76.78.79were
emotional status. Patient and caregiver self-management wadested through random assignment of patients to either usua
emphasized. Nurses were available via telephone for patientcare or the program under study. The result of failure to use
needs and collaborated with patients’ physicians to make a randomized controlled design usually is inflation of the
needed adjustments in therapy. Compared with the usual-caremagnitude of the impact of the program on outcomes. The
control group, patients in the intervention group were signif- magnitude of inflation in this group of studies appears to be
icantly less likely to have a hospital readmission and had ~2-fold.

fewer multiple admissions and hospital days. In addition,  Another potential limitation of this group of studies is

time to first hospitalization was increased in the intervention
group. The intervention was significantly more efficacious
for patients with heart failure than for those without heart

restricted generalizability of the findings. Although a total of
2930 patients were studied in the group of programs de-
scribed, sample sizes in individual studies were relatively

failure. small, with the exception of the study by Weinberger et’al.
In addition, women and minorities were unequally represent-

Weinb + af studied the | t of intensi . ed in most programs. Combined;31% of the patients
enberger e 'Sul3l(36 € 'mpaiog(y'n ensive prén(;iry. henrolled in this group of studies were women an86% were
care on outcomes in patients ( o were men, WIth o 4 racial or an ethnic minority or ethnicity was not

heart failure) who were veterans who had been dischargeddescribed
from the General Medical Service of Veterans Affairs Med- '
ical Centers with a diagnosis of diabetes, chronic obstructive among this group of studies increases confidence in the

pulmonary (_jlgease_, or hear_t fallu_re. Using a randomized soundness of their results. Thus, together this group of studies
controlled clinical trial, these investigators assigned enrolled . <trate that it is possible to substantially reduce rehos-

pat|e_nts to either Esu_al care or a program of '”Creas?d la((;czs%italization rates and costs and to improve functional status
to primary care. The intensive primary care program included quality of life in patients discharged from a hospitaliza-

care directgd by teams of primary care physipians and NUIS€S+ion for heart failure when specialized care delivery models
Care consisted of (1) assessment by a primary caré nurs€,re sed. However, there are unresolved challenges in the
before patient discharge of postdischarge needs, provision ofyangjation of these care delivery models into programs that
relevant educational materials, and assignment of a primary 4 cost effective and efficacious in routine clinical practice.
care physician with a card given to the patient that contained 5 major challenge is to identify the combination of
the names and numbers.o.f the primary care team; ,(2) aVisitiniarventions within a given program that is effective. Be-
by the primary care physician before discharge to discuss the .5 ,se there have been no studies that compare the relativ

postdischarge regimen; (3) a clinic appointment within 1 gtfectiveness of different programs or compare individual
week of discharge; (4) a telephone call from the primary careé ¢,mnonents or combinations of components within programs,
nurse within 2 days of discharge to assess problems; and (S)nere remain several unanswered questions. For example, is-
revision of the therapeutic plan by the physician and nurse at )y multidisciplinary team necessary, or is it sufficient for
clinic visits. Outcomes included significantly greater numbers {oams of nurses and physicians to manage patients? Is af
of rehospitalizations, hospital days, and multiple admissions 54y anced practice nurse—managed clinic or home-care pro-
in heart failure patients randomized to the program of gram more, less, or equally effective in terms of multiple
increased access to primary care compared with the usual-gtcomes compared with a physician-managed program?
care group. There was no difference in quality of life between g wure research is needed to examine which programs anc
the groups, but patients in the intervention group reported components of programs are necessary to produce positive
greater satisfaction with care. outcomes in terms of decreased hospitalizations, reduced
costs, and improved quality of life.

Until such research is available, however, identification of
the components common to successful programs that are
adaptable to a variety of communities and settings can
provide guidance to clinicians (Table 6). Optimization of
medical therapy based on consensus heart failure guidelines

Increased Access to Primary Care

Despite these limitations, the consistency of findings

Conclusions and Recommendations Regarding

Heart Failure Programs

With the exception of the study by Weinberger et’aach of

the programs reviewed here demonstrated positive patient
outcomes. These positive outcomes included lower total and
heart failure r.ehosplt.allzatlon ratgs, fewer hospital days, is an important aspect of care for heart failure pro-
improved quality of life and functional status, and lower rams20.36.41.66.32Comprehensive and intensive patient edu-
healthcare costs despite the increased cost of the programs

thoudh h ies th . ) el cation and counseling about heart failure and its treatment
Although most of the studies that we reviewed did notinclude ,,q the importance of compliance appear to be fundamental

survival analyses, probably because they were underpowered,, any program.* Frequent follow-up and increased access to

to detect survival differences, 2 studies did demonstrate apqathcare providers also appear to be vital components of a
survival advantage for patients enrolled in heart failure successful heart failure programi-73.78sEqually effective
programss’.79

The positive outcomes from these heart failure manage-
ment programs should be considered in light of their limita-

*References 30, 37, 41, 62, 71, 73, 74, 76, 78, and 79.
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TABLE 6. Components of Successful Healthcare Delivery
Models for Heart Failure

Physician-directed care with assistance from nurse coordinators in patient
management or nurse-managed care by experienced advanced practice
cardiovascular nurses with access to a cardiologist for consultation

Intensive, comprehensive patient and family/caregiver education about heart
failure with an emphasis on a low-salt diet, medications, symptoms that
signal worsening heart failure, weighing, and management strategies for
problems

Vigilant, frequent follow-up after hospital discharge

Optimization of medical therapy (ensuring patients are prescribed the
appropriate drugs in appropriate doses) with published guidelines based on
large-scale randomized, controlled clinical trials

Increased access to healthcare professionals for problems by telephone or
“walk-in" appointment

Early attention to signs and symptoms of fluid overload (ie, flexible diuretic
regimen)

Supplementation of in-hospital education with outpatient education
Coordination with home health agencies where appropriate

Attention to behavioral strategies to increase compliance

Emphasis on addressing personal, financial, and social barriers to
compliance

Assessment and assistance in management of social and financial concerns

Adaptable to communities without academic medical centers.

Adapted with permission from Springer Publishing Company, Inc, New York,
NY 10012, from Moser DK. Expert management of heart failure: optimal health
care delivery programs. Annu Rev Nurs Res 2000;18:91-126.

forms of follow-up included clinic visits, telephone calls, and
home visits.
Examination of the intervention tested by Weinberger et

hospital administrators who were anxious to establish the
heart transplant profile of the institution. Although the inte-
grated approach demonstrated in these programs has becormnr
the standard by which care for patients with advanced heart
failure is judged, the majority of heart failure patients are
neither candidates for pharmaceutical trials nor candidates for
heart transplantation. Many community-based programs are
trying to provide the intensive care these patients require,
although reliable sources of reimbursement for the commit-
ment of specialized nursing are just beginning to become
available.

Implementation of a heart failure program in a community
setting not associated with an academic medical center
depends on guidance from committed, experienced clinicians.
Cardiologists and experienced cardiovascular advanced prac
tice nurses (ie, nurse practitioners or clinical nurse specialists)
manage many successful heart failure programs in a variety
of communities across the United States. Routine care and
follow-up are performed based on published heart failure
consensus guidelines, and protocols or clinical pathways are
developed+-86 A team that includes physicians and nurses
typically sets up these programs, and the program ideally is
designed with the unigue needs of the heart failure population
in a given community in mind. Many existing programs offer
consultative services to assist others in setting up a program.

An integral part of any heart failure specialty program is
evaluation, and every program should include a plan for
evaluation of its effectiveness. Evaluation of the impact of a
program allows for refinement to improve program effective-
ness and provides data when seeking reimbursement for &
program from managed care organizations and insurance

al’” provides additional insight into program components that companies. Schulman ettabdescribed the steps for evalua-
seem to be necessary to improve outcomes in heart failure.tion of heart failure disease management programs: (1) define
On the basis of their data, it appears that intensive primary the patient population (ie, define the characteristics of pa-
care alone without attention to heart failure—specific educa- tients eligible for the service), (2) define the goals of the

tion, intensive follow-up, and optimization of medical ther-
apy will not reduce rehospitalizations or improve quality of
life.77

In making decisions about which components to include in

program (ie, improvement in functional status and quality of

life and reduction in rehospitalizations and costs), (3) mea-
sure the effectiveness of the program, (4) analyze risk
adjustment and outcomes, and (5) reevaluate the progran

a program, the characteristics of the target population must bethrough continuous quality improvement.

examined. For example, if the heart failure population to be
targeted consists of very elderly patients, a program that Conclusions
includes some component of home care is likely to be more The incidence of heart failure is increasing. It is therefore
successful given the mobility and transportation difficulties incumbent on healthcare providers to evaluate their heart
experienced by many elderly patieitsn addition, elderly failure practices and to incorporate the most current knowl-
patients are a more vulnerable population due to often edge of the pathophysiology, assessment, and treatmen
unresolved social and financial issues. The inclusion of modalities for heart failure into their patient care. Current
mechanisms to address these issues is important to thepractice guidelines provide a basis for the treatment of
success of a prograr. patients with heart failure. Critical to the success of heart
Another challenge in the translation of this research into failure management is the discharge planning process anc
practice is determining how to implement a heart failure follow-up in the outpatient setting. Integration of medical
program outside of an academic medical center. All of the care and patient education with close communication be-
interventions described above were conducted in such cen-tween inpatient and outpatient care providers is essential.
ters, where there is greater access to specialized heart failuréMonitoring and enhancement of patient compliance are the
professionals and other resources. Many of these heart failureresponsibility of both in-hospital and outpatient heart failure
programs were formed, for the most part, to conduct phar- team members. An integrated and innovative approach to the
maceultical trials or to manage patients before and after heartmanagement of heart failure patients based on consensu
transplantation. The staff were thus supported either by recommendations can contribute to improved patient out-
industry funds or, in the case of transplant programs, by comes, including reduced morbidity rates, improved func-
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duced rates of rehospitalization, reduced costs, and prolonged

survival.
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