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ACOVE

Quality Indicators for the Management of Heart Failure in

Vulnerable Elders

Gregg C. Fonarow, MD

Hcart failure is a common medical condition that
contributes to substantial morbidity and mortality
in elderly persons and greatly affects public health. In
the United States, an estimated 4.6 million persons have
heart failure, and 400 000 to 700 000 new cases develop
each year (1). The prevalence of heart failure increases
with age: It is present in 2% of persons 40 to 59 years of
age, more than 5% of persons 60 to 69 years of age, and
10% of persons 70 years of age or older. As the U.S.
population ages, the incidence and prevalence of this
disease are expected to increase markedly. Heart failure
is the primary diagnosis for 875 000 hospitalizations an-
nually, and it is the most common diagnosis among
hospitalized patients 65 years of age or older. Heart fail-
ure is a proximate or secondary cause of death in ap-
proximately 250 000 people per year. The overall fatal-
ity rate is high: Twenty percent of patients die within
the first year after diagnosis, and 50% die within 5 years
(1). In 1998, the estimated annual direct cost of heart
failure was $18.8 billion.

Improving quality of care for heart failure may sub-
stantially decrease morbidity and mortality. This review
investigates the relationship between processes and out-
comes of care and identifies quality indicators that may be
applied in evaluating vulnerable elders with heart failure.

METHODS

The methods for developing these quality indica-
tors, including literature review and expert panel consid-
eration, are described in detail elsewhere in this issue (2).
For hearrt failure, the structured literature review identi-
fied 274 tites, from which abstracts and articles that
were relevant to this report were identified. On the basis
of the literature and the author’s expertise, 19 potential
quality indicators were proposed. The search terms and
the results of the literature review can be accessed at
www.acponline.org./sci-policy/.

Heart failure may result from left ventricular systolic
dysfunction, diastolic dysfunction, or both. Unless oth-

erwise specified, the quality indicators apply both to pa-
tients with predominant diastolic dysfunction and those
with predominant systolic dysfunction.

ResuLTs

Of the 19 potential quality indicators, 14 were
judged valid by the expert panel process (see the quality
indicators on pp 653-667) and 5 were not accepted (www
.acponline.org/sci-policy/). The literature summaries
that support each of the indicators judged to be valid by
the expert panel process are described below.

Quality Indicator 1
Angiotensin-Converting Enzyme Inhibitors for
Asymptomatic Left Ventricular Dysfunction

IF a vulnerable elder has asymptomatic left ventric-
ular dysfunction with a left ventricular ejection fraction
of 40% or less, THEN an angiotensin-converting en-
zyme (ACE) inhibitor should be offered BECAUSE
ACE inhibitor therapy reduces the incidence of new-
onset symptomatic heart failure among patients with
asymptomatic left ventricular dysfunction and decreases
mortality among elderly patients who have had myocar-
dial infarction.

Supporting Evidence. The literature search identified
three prospective, randomized, double-blind, placebo-
controlled trials of ACE inhibitors to prevent heart fail-
ure among patients with asympromatic left ventricular
dysfunction: the Studies of Left Ventricular Dysfunction
prevention trial (3), the Survival and Ventricular En-
largement trial (4), and the Trandolapril Cardiac Eval-
uation trial (5). Since the development of these indica-
tors, the Heart Outcomes Prevention Evaluation trial
has demonstrated the efficacy of ACE inhibitors in pre-
venting heart failure in patients with vascular disease or
diabetes (6). The results of these four studies are shown
in Table 1. All studies reported large, statistically signif-
icant reductions in mortality or development of symp-
tomatic heart failure.

Ann Intern Med. 2001;135:694-702.
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Table 1. Major Placebo-Controlled Trials of Angiotensin-Converting Enzyme Inhibitor Therapy in Patients with
Diminished Left Ventricular Function or at High Cardiovascular Risk*

Study (Reference) Patients ACE Inhibitor
Studied
Studies of Left Ventricular Patients with remote ischemic or  Enalapril
Dysfunction (3) nonischemic cardiomyopathy,
LVEF < 35%, and no or
minimal symptoms of heart
failure
Survival and Ventricular Patients within 3-16 days after Captopril
Enlargement (4) acute myocardial infarction
who had LVEF < 40% and
no overt heart failure
Trandolapril Cardiac Patients with recent myocardial Trandolapril
Evaluation (5) infarction and LVEF < 35%,
with or without symptoms of
heart failure
Heart Outcomes Prevention  Patients 55 years of age or older ~ Ramipril
Evaluation (6) with vascular disease or
diabetes and one other
cardiovascular risk factor

Sample, . Duration of Follow-up Results

4228 Average of 37.4 months ~ 29% risk reduction in mortality and
new-onset heart failure

2231 Average of 42 months 19% reduction in risk for mortality;
37% reduction in risk for severe
heart failure

1749 24-50 months 22% reduction in risk for mortality;
29% reduction in risk for severe
heart failure

9297 Average of 5 years 16% reduction in risk for mortality;

21% reduction in risk for clinical
heart failure

* ACE = angiotensin-converting enzyme; LVEF = left ventricular ejection fraction.

With the exception of the Heart Outcomes Preven-
tion Evaluation trial, randomized clinical trials have not
studied patients older than 80 years of age. Angiotensin-
receptor antagonists were deemed to satisfy this indica-
tor pending further data from clinical trials (see Quality
Indicator 2).

Quality Indicator 2
ACE Inhibitors for Symptomatic Heart Failure

IF a vulnerable elder has symptomatic heart failure
and a left ventricular ejection fraction of 40% or less,
THEN he or she should be offered treatment with an
ACE inhibitor BECAUSE ACE inhibitors have been
demonstrated to reduce mortality, decrease symptoms,
and improve functional status.

Supporting Evidence. A meta-analysis of 32 prospec-
tive randomized clinical trials demonstrated the effec-
tiveness of ACE inhibitor therapy for reducing morbid-
ity and mortality in patients with overt heart failure (7).
Patients had symptomatic congestive heart failure and
were randomly allocated to placebo or ACE inhibitor
therapy for at least 8 weeks. Overall, there were 611
deaths among 3870 patients assigned to ACE therapy
(15.8%) and 709 deaths among 3235 controls (21.9%).
The odds ratio for mortality favoring ACE therapy was
0.77 (95% CI, 0.67 to 0.88). Of note, the largest reduc-
tion in mortality was observed within the first 90 days of
treatment. The benefits of ACE inhibitors were similar

www.annals.org

in older and younger patients (odds ratio, 0.79 in pa-
tients >80 years of age and 0.71 in patients =60 years
of age).

One ACE inhibitor survival trial enrolled predomi-
nately elderly patients with heart failure (8). The Co-
operative North Scandinavian Enalapril Survival Study
randomly assigned 253 patients with class IV heart fail-
ure (mean age, 71 years) to receive placebo or enalapril.
The mortality rate at the end of 6 months was 26% in
the enalapril group and 44% in the placebo group, a
reduction of 40% (P = 0.002). The mortality rate
among enalapril recipients was reduced by 31% at 1
year (2= 0.001). A retrospective cohort study of very
old persons (mean age, 85 years) that used the System-
atic Assessment of Geriatric Drug Use via Epidemiology
study database demonstrated that patients treated with
ACE inhibitors had a 10% reduction in mortality rate
compared with patients taking digoxin, as well as a
lower rate of functional decline (9).

The optimal dose of ACE inhibitors is not known.
Early studies suggested that patients should take the
maximum dose. However, newer studies have reported
benefits at lower doses. Furthermore, there may be many
reasons for choosing lower doses in older patients (such
as hypotension).

A single trial in elderly patients with heart failure
demonstrated that angiotensin-receptor antagonists were
better tolerated and reduced mortality compared with

16 Ocrober 2001 | Annals of Internal Medicine | Volume 135 » Number 8 (Part 2}‘695
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ACE inhibitors. The Evaluation of Losartan in the El-
derly study randomly assigned 722 elderly patients with
heart failure to receive capropril or the angiotensin-
receptor antagonist losartan for 48 weeks (10). Both
treatments produced similar changes in renal function,
which was the primary outcome of the study. Death
from or hospital admission for heart failure occurred in
9.4% of the losartan group and 13.2% of the captopril
group (risk reduction, 32% [95% CI, —4% to 55%];
P = 0.075). This reduction was primarily due to a de-
crease in all-cause mortality (4.8% vs. 8.7%; risk reduc-
tion, 46% [CI, 5% to 69%]; P = 0.035). Since the de-
velopment of this indicator, Evaluation of Losartan in
the Elderly Study IT has been published (11); no differ-
ence in mortality between captopril and losartan was
found in elderly patients with heart failure (relative risk,
1.12 [CI, 0.95 to 1.25]; P = 0.16).

Because data from clinical trials are limited, angio-
tensin-receptor antagonists have not been approved for
use in heart failure by the U.S. Food and Drug Admin-
istration. For the purposes of this quality indicator,
angiotensin-receptor antagonists and ACE inhibitors are
treated as equivalent.

Quality Indicators 3 and 4
Medical History

IF a vulnerable elder has newly diagnosed heart fail-
ure, THEN a history should be taken at the time of
diagnosis and hospitalization to document the presence
or absence of previous myocardial infarction; coronary
artery disease; revascularization; current symptoms of
chest pain or angina; history of hypertension, diabetes,
hypercholesterolemia, valvular heart disease, or thyroid
disease; smoking status; current medications; and func-
tional capacity (for example, New York Heart Associa-
tion functional status) BECAUSE ruling out reversible
or treatable causes or precipitants of heart failure may
improve prognosis.

Physical Examination

IF a vulnerable elder has newly diagnosed hearr fail-
ure, THEN the following physical examination findings
should be documented at presentation: body weight;
blood pressure; heart rate; and results of lung, cardiac, and
abdominal or lower-extremity examination BECAUSE
these elements are important in the diagnosis of conges-
tion and volume overload and help to guide dosing of

696' 16 October 2001 ‘Anna!s of Internal Mcdicinc'\-'olume 135 » Number 8 (Parr 2)

diuretics and other medications, which in turn can help
to reduce symptoms and the need for rehospitalization.

Supporting Evidence. In most patients, congestive
heart failure has an identifiable and potentially treatable
cause, and elements of the medical history and physical
examination are important in elucidating those causes.
The literature search did not identify any clinical trial
that directly linked any individual item of the medical
history or physical examination to better patient out-
comes. One observational study related process-of-care
measures, including documentation in the medical
record of medical history data in patients with heart
failure, with reduced 30-day mortality (12). In this
study, explicit process criteria and scales for patients hos-
pitalized with heart failure were developed and applied
to a nationally representative sample of 14 012 hospital-
ized Medicare patients. The indicators included physi-
cian cognitive process score, including documentation
in the medical record of surgical history and a lung
examination. The mortality rate at 30 days was 12%
among patients with heart failure who received good
physician cognitive process scores and 16% among pa-
tients who received poor process scores (P < 0.05).
Thus, better processes of care were associated with a
significantly lower 30-day mortality rate for patients
hospitalized with heart failure.

Although direct evidence from clinical trials of the
value of the history and physical examination is lacking,
if the contributing, reversible, or treatable causes of
heart failure are not sought out, these conditions are less
likely to be identified and treated. Ischemic heart disease
is the most common cause of heart failure in adults (13),
and hypertension is estimated as the cause or precipitant
in 60% of cases of heart failure (1). Diabetes is a risk
factor for heart failure (14). Even though some of these
causes of heart failure will not be present in an individ-
ual patient, the cost of obtaining a medical history is
very low; although the cost—benefit ratio has never been
explicitly calculated, it is probably favorable.

Quality Indicator 5
Diagnostic Testing

IF a vulnerable elder has newly diagnosed heart fail-
ure, THEN the following studies should be done within
1 month of diagnosis in patients with heart failure (un-
less the tests were performed within the previous 3
months): chest radiography; electrocardiography; com-

www.annals.org



plete blood count; and measurement of serum sodium
and potassium, serum creatinine, and thyroid-stimulat-
ing hormone (in patients with atrial fibrillation or heart
failure of no obvious etiology) BECAUSE ruling out
reversible or treatable causes or precipitants of heart fail-
ure may improve outcomes.

Supporting Evidence. Information from diagnostic
testing in patients with heart failure can help to identify
potentially reversible causes of heart failure and guide
initial therapy, and thus can influence response of symp-
toms to therapy. No direct experimental evidence links
the performance of any of these diagnostic tests to better
patient outcomes; however, one observational study cor-
related improved process of care among patients hospi-
talized with heart failure with improved 30-day mortal-
ity rates (for more detail, see Quality Indicator 3) (12).
The care processes in that study included electrocardi-
ography and measurement of serum potassium within 2
days of hospitalization.

Direct evidence from clinical trials is lacking; how-
ever, contributing, reversible, or treatable causes or con-
sequences of heart failure are less likely to be identified
and treated unless tests for them are actively done. Chest
radiography has been shown to provide prognostic in-
formation and may help distinguish between cardiac
and pulmonary causes of dyspnea (15). Electrocardiog-
raphy is useful to evaluate the patient for such causes of
hearr failure as atrial fibrillation, bradyarrhythmias, and
ischemic heart disease. A complete blood count may
identify heart failure due to anemia, as a hematocrit less
than 0.25 may result in signs and symptoms of heart
failure in the absence of underlying cardiac abnormali-
ties. Evaluation of renal function is indicated because
renal disease may cause volume overload that can mimic
or exacerbate heart failure. Serum potassium measure-
ment is indicated in patients with heart failure because
hyperkalemia is a contraindication to ACE inhibition

and hypokalemia may precipitate arrhythmias (16).

Quality Indicator 6
Patient Education

IF a vulnerable elder has newly diagnosed heart fail-
ure, THEN education about disease management
should be provided and documented BECAUSE adher-
ence to these measures can reduce symptoms and de-
crease the need for hospitalization among patients with
heart failure.

www.annals.org
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Supporting Evidence. Patients with heart failure fre-
quently are prescribed a complex medical regimen, and
the potential for side effects and difficulty in adhering to
the regimen is high. Nonadherence to therapy may re-
duce survival (17). Education about management of
heart failure includes counseling about the purpose and
administration of medication; daily monitoring of body
weight; intake of a low-sodium diet; and, if needed,
cessation of smoking. This education can occur in the
physician’s office or other venues. A randomized pro-
spective trial showed that a multidisciplinary team to
increase patient counseling and compliance with diet
and medications reduced the risk for readmission in el-
derly patients with heart failure (18). In this trial, 282
elderly patients with moderate to severe heart failure
were randomly assigned to an intervention of education,
diet, and intensive follow-up or to conventional man-
agement. The intervention included intensive follow-up
after discharge, supplemented by individualized home
visits and telephone contact. The 90-day hospital re-
admission rate was 42.1% in the conventional manage-
ment group and 28.9% in the intervention group (rela-
tive risk, 0.68; P = 0.03). Home care visits may have an
important role in the management of vulnerable elders
with heart failure.

Quality Indicator 7
Evaluation of Ejection Fraction

IF a vulnerable elder has newly diagnosed heart fail-
ure, THEN left ventricular ejection fraction should be
evaluated within 1 month BECAUSE this test helps to
guide initiation of appropriate therapy if systolic dys-
function is revealed and may provide information on
reversible or treatable causes of hearr failure that, if iden-
tified and treated, could reduce mortality.

Supporting Evidence. Evaluation of ventricular func-
tion may identify a correctable cause of heart failure
that, if treated, could decrease symptoms and decrease
mortality. One observational study reported an associa-
tion between measurement of left ventricular ejection
fraction and subsequent improvement in outcome in
patients with newly diagnosed heart failure (19). This
study identified 216 patients in Olmsted County, Min-
nesota, who satisfied the Framingham Study criteria for
an initial diagnosis of congestive heart failure; mean age
was 78 years. Of these patients, 137 (63%) underwent
echocardiography within 3 weeks before or after the ep-
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Table 2. Major Placebo-Controlled Trials of B-Blocker Therapy in Patients with Chronic Heart Failure*

Study (Reference) Patients

U.S. Carvedilol Heart Failure Trials Program
(24) and LVEF = 35%

Cardiac Insufficiency Bisoprolol Study Il (25)

Metoprolol CR/XL Randomised Intervention
Trial in Congestive Heart Failure (26)
Carvedilol Prospective Randomized
Cumulative Survival Study (27)
25%

Patients with NYHA class lI-ll heart failure

Patients 18-80 years of age with NYHA
class |l heart failure and LVEF = 35%

Patients 40-80 years of age with NYHA
class -1l heart failure and LVEF = 40%

Patients 18 years of age and older with
NYHA class IV heart failure and LVEF <

B-Blocker Sample, n  Results

Studied

Carvedilol 1094 65% reduction in risk for mortality
Bisoprolol 2647 34% reduction in risk for mortality
Metoprolol 3991 34% reduction in risk for mortality
Carvedilol 2289 35% reduction in risk for mortality

* LVEF = left ventricular ejection fraction; NYHA = New York Heart Association.

isode of congestive heart failure and 79 did not have
echocardiography. Fewer patients in the no-echocardio-
graphy group were treated with ACE inhibitors (28%
vs. 53%; P = 0.001). Survival after adjustment for age,
functional class, and sex was lower in the no-echocardio-
graphy group than the echocardiography group (risk
ratio, 0.61; P = 0.017).

Indirect evidence supports measurement of left ven-
tricular ejection fraction and its impact on patient out-
comes. Distinguishing the cause of heart failure is of
critical importance, but the combination of history,
physical examination, chest radiography, and electrocar-
diography does not reliably distinguish among systolic
dysfunction, diastolic dysfunction, valvular disease, or a
noncardiac cause (20). It is frequently difficult to make
the diagnosis of heart failure and determine whether
heart failure in elderly persons is due to systolic or dia-
stolic dysfunction because a substantial proportion of
these patients have ejection fractions greater than 50%
(19). Withour information on ventricular function, in-
appropriate treatments may be instituted or appropriate
treatments may not be initiated (20).

Quality Indicator 8
Biochemical Monitoring during Hospitalization

IF a vulnerable elder is hospitalized with heart fail-
ure, THEN serum electrolytes and creatinine and blood
urea nitrogen should be measured within 1 day of hos-
pitalization BECAUSE monitoring is needed to detect
potential conditions that exacerbate heart failure, to re-
duce the risk for hypokalemic and hyperkalemic com-
plications, and to prevent renal toxicity from medica-
tions.

Supporting Evidence. Several laboratory abnormali-
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ties that may affect patient outcome are known to occur
among patients hospitalized with exacerbation of heart
failure. Such abnormalities also may influence whether
medical therapy, such as ACE inhibitors, can be started
or requires dose adjustment. No randomized trial has
studied laboratory monitoring in hospitalization for
heart failure; however, an observational study correlated
improved process of care for patients hospitalized with
heart failure in terms of improved 30-day mortality (for
more detail, see Quality Indicator 3) (12). These process
indicators included measurement of serum potassium
within 2 days of hospitalization.

Quality Indicator 9
B-Blockers for Heart Failure

IF a vulnerable elder has heart failure, left ventricu-
lar ejection fraction of 40% or less, and New York Heart
Association class I to III disease, THEN a B-blocker
should be offered unless the patient has a documented
contraindication (for example, uncompensated heart
failure) BECAUSE B-blockers, when added to standard
therapy, reduce the risk for morbidity and mortality
among patients with heart failure.

Supporting Evidence. Meta-analyses of smaller stud-
ies and three recently completed large-scale randomized
prospective trials have demonstrated a reduction in mor-
bidity and mortality among patients with class I to III
heart failure who received B-blocker therapy. The first
meta-analysis analyzed the effect of B-blocker treatment
on patient mortality (21). It included 24 studies involv-
ing 3141 patients who had sympromatic congestive
heart failure and were receiving diuretics, an ACE inhib-
itor, or digoxin. Mortality was significantly reduced
among patients receiving a 3-blocker (odds ratio, 0.69

www.annals.org



[95% CI, 0.54 to 0.89]; P = 0.0035). Two additional
meta-analyses reached similar conclusions (22, 23).

The literature search also identified three clinical
trials of B-blocker therapy (24-26) (Table 2). The ben-
efits of B-blocker therapy among patients with heart
failure are seen early when added to background heart
failure therapy; the survival curves diverge within 3
months of randomization. The benefits of B-blocker
therapy were similar in patients 65 to 80 years of age
and patients younger than 65 years of age; patients older
than 80 years of age at study entry were not included.
The risk—benefit ratio of B-blockers in patients with
class IV heart failure was not clearly established when
this indicator was developed. The Carvedilol Prospective
Randomized Cumulative Survival trial recently demon-
strated a 35% relative risk reduction in mortality among
patients with class IV heart failure treated with carve-
dilol (27).

Quality Indicator 10
Calcium-Channel Blockers

IF a vulnerable elder has heart failure, left ventricu-
lar ejection fraction of 40% or less, and no atrial fibril-
lation, THEN from among the three generations of
calcium-channel blocker medications, he or she should
not be treated with a first- or second-generation calcium-
channel blocker BECAUSE patients with heart failure
due to systolic dysfunction should not receive these
drugs owing to lack of efficacy and concerns about
safety.

Supporting Evidence. Calcium-channel blockers di-
late resistance vessels in the coronary and systemic cir-
culation. These actions are of theoretical advantage in
reducing myocardial ischemia or improving ventricular
performance.

Trials of short-term treatment of heart failure with
the first- and second-generation calcium-channel block-
ers verapamil, nifedipine, and diltiazem have produced
pulmonary edema and cardiogenic shock, and long-term
treatment of heart failure with these agents increased the
risk for worsening heart failure and death among pa-
tients with left ventricular dysfunction (28-31). In an
observational analysis of the Studies of Left Ventricular
Dysfunction, use of first- and second-generation calcium-
channel blockers was associated with increased risk for fatal
and nonfatal myocardial infarction (32).

www.annals.org
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Three recent randomized, prospective trials have
studied patients with heart failure treated with third-
generation calcium-channel blockers: the Prospective
Randomized Amlodipine Survival Evaluation trial (33),
the Vasodilator-Heart Failure Trial-1 III (34), and the
Mortality Assessment in Congestive Heart Failure trial
(35). Increased mortality with the third-generation
calcium-channel blockers amlodipine and felodipine has
not been observed, and in one study, post hoc analysis
of patients with nonischemic cardiomyopathy found
that amlodipine was associated with reduced risk for
mortality (33). The Prospective Randomized Amlodipine

Survival Evaluation II did not confirm these results (36).

Quality Indicator 11
Type | Antiarrhythmic Agents

IF a vulnerable elder has heart failure and left ven-
tricular ejection fraction of 40% or less, THEN he or
she should not be treated with a type I antiarrhythmic
agent unless an implantable cardioverter-defibrillator is
in place BECAUSE type I antiarrhythmic agents have
been associated with a significantly increased risk for
sudden death and total mortality among patients with
heart failure, including those with atrial fibrillation or
nonsustained ventricular tachycardia.

Supporting Evidence. Observational, meta-analytic,
and randomized trial data have associated use of type I
antiarrhythmic agents (quinidine, procainamide, flecain-
ide, propafenone, and moricizine) with increased risk for
sudden death and mortality among patients with heart
failure. A meta-analysis of trials of type I antiarrhythmic
agents combined mortality data from 138 trials involv-
ing 98 000 patients (37). There were 660 deaths among
the 11 712 patients who were allocated to receive class I
agents and 571 deaths among 11 517 corresponding
controls (51 trials; odds ratio, 1.14 [95% CI, 1.01 to
1.28]; P = 0.03).

Observational studies of patients with advanced
heart failure also show an association between use of
type I antarrhythmics and increased risk for sudden
death and total mortality (38). Patients with implant-
able cardioverter-defibrillators are relatively protected
from the risk for sudden death associated with type I
antiarrhythmic agents, and these agents may be used in
this setting.
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Quality Indicator 12
Digoxin Monitoring

IF a vulnerable elder with heart failure is treated
with digoxin, THEN the digoxin level should be
checked within 1 week if signs of toxicity develop
BECAUSE digoxin toxicity is common among elderly
patients with heart failure, can lead to significant mor-
bidity and mortality, and might be avoided by monitor-
ing digoxin levels.

Supporting Evidence. Signs of digoxin toxicity in-
clude new or worsened cardiac arrhythmia, confusion,
nausea, anorexia, and visual disturbance. Early detection
of elevated digoxin levels or toxicity permits adjustment
of dose or discontinuation of digoxin therapy before
serious adverse events occur. No clinical trial data are
available on digoxin monitoring in patients with signs of
potential toxicity, but the value of such testing seems
self-evident and consistent with good medical practice.
For ethical reasons, it is unlikely that clinical trials to
support or refute this indicator will be done.

Quality Indicators 13 and 14
Atrial Fibrillation

IF a vulnerable elder has heart failure and atrial fi-
brillation, THEN anticoagulation should be offered to
achieve an international normalized ratio of 2.0 to 3.0
BECAUSE these patients are at high risk for stroke and
systemic embolization.

IF a vulnerable elder has heart failure and atrial fi-
brillation AND documented contraindications to anti-
coagulation, THEN aspirin should be offered BECAUSE
these patients are at high risk for stroke and systemic
embolization.

Supporting Evidence. A large body of literature sup-
ports a benefit of anticoagulation in patients with atrial
fibrillation. A meta-analysis of clinical trials comparing
warfarin with placebo for prevention of stroke reported
a relative risk of 0.32 (CI, 0.21 to 0.50; P < 0.001)
(39). Hearr failure further increases the risk for throm-
boembolic stroke; patients with atrial fibrillation and
heart failure are therefore at particularly high risk. No
prospective randomized trials of anticoagulation in heart
failure in the absence of atrial fibrillation have been
done. Analysis of the subgroup of patients with atrial
fibrillation and heart failure in the Stroke Prevention in
Atrial Fibrillation IIT trial revealed a significant reduc-
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tion in thromboembolic events among patients ran-
domly assigned to receive anticoagulation (40).

Three randomized, placebo-controlled clinical trials
have assessed the effect of aspirin at dosages of 75 to 325
mg/d. Pooled data demonstrate a statistically significant
risk reduction of about 25% (range, 14% to 44%) (39).
However, aspirin was significantly less effective than an-
ticoagulation in two of these clinical trials.

Discussion

Heart failure imposes a significant burden on pa-
tients and on the health care system. Vulnerable elders
are at especially increased risk for morbidity and mor-
tality from heart failure. Elderly patients with heart fail-
ure frequently experience significant variation in pro-
cesses and outcomes of care (9, 19). Improvements in
processes of care for this high-risk group may substan-
tally reduce disease burden and improve patient out-
comes.

This project investigated the relationship between
processes and outcomes of care and aimed to develop
explicit criteria to evaluate the quality of care of elderly
patients with heart failure. Fourteen indicators were
judged to be valid as measures of quality of heart failure
care for vulnerable elders. These indicators may serve as
a basis to compare the care provided by different health
care delivery systems and to compare the change in care
over time.
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