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Despite overwhelming evidence supporting the benefits of cardiovascular protective
therapies and risk reduction in patients with or at risk for coronary heart disease, these
strategies remain underutilized in clinical practice. Preventive cardiology guidelines
from the American Heart Association, the American College of Cardiology, and others
focus on primary and secondary prevention with the use of medications, risk factor
control measures, and lifestyle modification. Still, a “treatment gap” remains between
the guidelines and their actualization. A systematic approach including both inpatient
and outpatient measures is necessary. This article discusses the current guidelines and
addresses ways to increase implementation of evidence-based, guideline-recommended
treatment by healthcare providers caring for at-risk patients.
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There is consistent and compelling scientific evidence that cardiovascular
protective therapies and therapeutic lifestyle changes reduce the risk of
cardiovascular events and improve survival in patients with atheroscle-

rotic vascular disease (secondary prevention).1,2 The benefits of cardiovascular
protective therapies are cumulative, and, as a result, substantial risk reduction
occurs when evidence-based, guideline-recommended therapies are applied in
clinical practice. Similar potential benefits exist for risk reduction in patients
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without established coronary heart
disease (CHD) (primary prevention).3

Clinical trials demonstrate that sig-
nificant decreases in cardiovascular
events can be achieved by aggressive
reduction of risk factors in high-risk
patients who have not yet mani-
fested CHD. Furthermore, certain
risk-reducing strategies can prevent
or delay the onset of type 2 diabetes.
However, the risk status of persons
without CHD varies greatly, and this
variability mandates a range in the
intensity of interventions.3 Primary
prevention requires an effective
assessment of risk to categorize pa-
tients for selection of appropriate
interventions. 

The scientific evidence for primary
and secondary prevention has served
as the basis for preventive cardiology
guidelines from the National Choles-
terol Educational Program (NCEP), the
American Heart Association (AHA),
the American College of Cardiology
(ACC), and the American Diabetes
Association.2-4 These guidelines aim
to provide healthcare professionals
with a comprehensive approach to
reducing the cardiovascular and
metabolic risks of patients across a
wide spectrum of risk and multiple
cardiovascular risk factors. These
guidelines have focused on primary
as well as secondary prevention. The
application of these guidelines into
routine clinical practice would be ex-
pected to result in major reductions
in cardiovascular morbidity and
mortality. 

Although the various preventive
cardiology guidelines have the po-
tential to improve the primary and
secondary prevention of CHD as well
as reduce the rates of diabetes, the
reality of undertreatment has greatly
limited their impact. Indeed, recent
studies in both the United States and
Europe have highlighted a signifi-
cant “treatment gap” between the
risk-reducing objectives published in

international and national guide-
lines and current clinical practice.5-7

This article will review the
studies documenting the underuse
of guideline-recommended risk-
factor–reducing therapy in clinical
practice. Effective strategies and sys-
tems to improve evidence-based,
guideline-recommended treatment
implementation will be discussed,
highlighting successful programs
that have been demonstrated to im-
prove treatment rates and clinical
outcomes in different patient risk
groups. Other approaches to help re-
duce risk factors to goal levels and
new therapies in clinical develop-
ment will also be reviewed. Health-
care professionals can play an essen-
tial role in bridging the “prevention
and treatment gap” and allowing
guidelines to fulfill their potential.

Primary and Secondary 
Prevention Guidelines
Primary prevention guidelines that
highlight effective strategies for re-
ducing first cardiovascular events
have been released.4 They discuss
recommendations for smoking cessa-
tion, blood pressure control, lipid
management, physical activity, and
weight management. This approach
stresses the importance of popula-
tion-based interventions as critical
components of primary prevention.
The AHA/ACC guidelines for com-
prehensive risk reduction in patients
with coronary and other vascular
diseases provide a concise summary
of the recommendations of evidence-
based risk-reduction therapies for
secondary prevention. The guide-
lines were first released in 1995 and
revised in 2001.1,2 They support ag-
gressive risk reduction in patients
with established atherosclerosis,
using a multifaceted approach, in-
cluding cardiovascular protective
medications, risk factor control, and
lifestyle modification.1,2

The components of comprehen-
sive secondary prevention include
exercise, smoking cessation, and
management of dyslipidemia, hyper-
tension, diabetes, and weight.2 Goals
for frequency of exercise, body mass
index, blood pressure, and lipid lev-
els are provided for patients with
documented atherosclerosis. Combi-
nations of cardiovascular protective
medications are recommended in
appropriate patients without con-
traindications or documented intol-
erance.2 These recommended cardio-
vascular medications include aspirin,
beta blockers, angiotensin-convert-
ing enzyme (ACE) inhibitors, and
lipid-lowering medications.2 Cardio-
vascular risk reduction is far more ef-
fective when multiple, modifiable
risk factors are addressed and a com-
bination of cardiovascular protective
medications are used, rather than
when a single risk factor is addressed
in isolation.

The NCEP Adult Treatment Panel
(ATP-III)3 remains focused on the
importance of providing effective
lipid-lowering strategies. One of
the fundamental changes made to
the ATP-III guidelines was the inclu-
sion within the secondary preven-
tion category of a wider range of
individuals who may be at risk of
developing cardiovascular events
within the next 10 years.3 In addi-
tion to preexisting CHD, other forms
of atherosclerotic vascular disease,
such as peripheral arterial disease
and symptomatic carotid arterial
disease, are considered CHD risk
equivalents. Another risk equivalent
is diabetes mellitus, even without
established CHD, because these pa-
tients have a high risk of developing
macrovascular disease if left un-
treated.8 The additional inclusion of
patients with a 10-year global risk
exceeding 20%, calculated based on
the presence of multiple risk factors,
presents a challenging new group for
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healthcare providers to identify and
aggressively treat. Furthermore, the
lowest limit for high-density lipopro-
tein cholesterol (HDL-C) has been
raised from � 35 mg/dL in ATP-II to
� 40 mg/dL in both men and
women in ATP-III.3,9 This change was
warranted because low HDL-C level
is a strong independent risk factor
for the development of CHD.10 

The Seventh Report of the Joint
National Committee on Prevention,
Detection, Evaluation, and Treat-
ment of High Blood Pressure
( JNC-7)11 has provided updated
guidelines that simplify the classifi-
cation and revise the nomenclature
of blood pressure categories in an
effort to achieve better population
levels of blood pressure. Whereas the
prior version of the guidelines iden-
tified categories of optimal, normal,
and high-normal for levels below
that defining hypertension, normal
is now defined as � 120/80 mm Hg,
and the previously defined normal
and high-normal levels are com-
bined into a category called “prehy-
pertension” (120 to 139 mm Hg
systolic or 80 to 89 mm Hg diastolic).
This latter revision is an effort to
alert the large number of persons in
this category to the importance of
lifestyle management to prevent the
likely progression of blood pressure
to hypertensive levels. Furthermore,
the former stages 2 and 3 are now
combined into a single stage 2 to
reflect levels of significant hyperten-
sion (at least 160 mm Hg systolic or
at least 100 mm Hg diastolic). Pa-
tients with target organ damage are
classified as high-risk and in need of
more intensive blood pressure reduc-
tion to � 130/85 mm Hg, or, in those
with chronic kidney disease, even
lower to � 125/75 mm Hg. The cus-
tomary nominal treatment goal is
� 140/90 mm Hg. 

Obesity is associated with in-
creased risk of diabetes, CHD, and

cardiovascular mortality. Excess
body weight is also an independent
risk factor for the development of
diabetes and contributes to other risk
factors, such as hypertension and
dyslipidemia. Guidelines recom-
mend that measures should be taken
to achieve and maintain a normal
body weight (body mass index � 25
kg/m2).

The Gap in Applying
Guideline-Recommended Care
Utilization of Lipid-Lowering
Treatment
There is overwhelming scientific
evidence that therapy to reduce 
low-density lipoprotein cholesterol
(LDL-C) decreases the risk of recur-
rent cardiovascular events and im-
proves survival in patients after an
acute coronary event.12-15 The bene-
fits of lipid-lowering medications
have been proven to apply to men
and women, patients older and
younger than 65 years, and diabetic
as well as nondiabetic patients.16-28

Virtually all patients with atheroscle-
rosis, in the absence of contraindica-
tions or intolerance, would be ex-
pected to be appropriate candidates
for lipid-lowering medical therapy.22

Despite both the ability of lipid-
lowering therapy to alter subsequent
cardiovascular mortality and the
widespread dissemination of na-
tional treatment guidelines, a num-
ber of studies show relatively low
treatment rates in patients with es-
tablished coronary artery disease,
including high-risk patients after
acute coronary events.5-7,25-27 The use
of lipid-lowering medication in pa-
tients hospitalized for acute myocar-
dial infarction in the United States
was assessed in an analysis of
138,001 patients from 1470 hospitals
in the National Registry of Myocar-
dial Infarction 3 from July 1998 to
June 1999.25 Upon discharge, only
31.7% of these patients had been

prescribed a lipid-lowering medica-
tion. Among patients with a history
of coronary artery disease, revascu-
larization procedures, or diabetes,
less than half were discharged on
treatment. Elderly patients, indepen-
dent of associated comorbidities,
were more likely to be discharged
without lipid-lowering therapy.
Women were also less likely to be
discharged with lipid-lowering med-
ications.25 A variety of other clini-
cal, demographic, treatment, and
process-of-care factors that signifi-
cantly influenced use of lipid-lower-
ing medications were also identified.
Other studies have shown similar
underutilization of lipid-lowering
therapy in high-risk hospitalized
patients.26-29

In the outpatient setting, this
treatment gap for statin therapy in
post–acute coronary syndrome pa-
tients persists. The Quality Assurance
Project analyzed treatment rates in
48,586 outpatients with documented
CHD (29% with prior history of my-
ocardial infarction) from 140 med-
ical practices (80% cardiology).6

Only 39% of these patients were
treated with lipid-lowering medica-
tions, and only 11% were docu-
mented to have an LDL-C level of
� 100 mg/dL. In the third National
Health and Nutrition Examination
Survey (NHANES III), lipid-lowering
medication was used in only about
11% of participants with a history of
myocardial infarction.30 In the Lipid
Treatment Assessment Project
(L-TAP) study, only 18% of outpa-
tients with CHD treated for hyper-
lipidemia had LDL-C levels
� 100 mg/dL.7 This low rate was not
attributable to lack of provider
awareness, since 95% of the surveyed
physicians reported that they were
knowledgeable about the NCEP
guidelines, and 65% reported that
they follow the guidelines for most
patients.7
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The ACA Evaluation of Preventive
Therapeutics (ACCEPT) study, which
evaluated 6875 patients from 55
US centers, showed that 6 months
after cardiac hospitalization, despite
prospective monitoring, only 28% of
patients were at goal for LDL-C.27 A
significant treatment gap for statin
therapy use in patients after cardio-
vascular hospitalizations has also
been documented in 47 centers in 15
European countries that participated
in the European Action on Sec-
ondary Prevention through Inter-
vention to Reduce Events (EURO-
ASPIRE) II study.5

The documented treatment gap
also involves the issue of patient
adherence. When statin therapy is
initiated on an outpatient basis after
an acute coronary event, studies
have shown that the adherence rate
to statin treatment is remarkably
poor. Among 22,379 patients receiv-
ing a statin prescription on an out-
patient basis after an acute coronary
syndrome, the 2-year adherence
rate with statin therapy was only
40.1%.31 Other studies also have
shown that when initiation of ther-
apy is delayed until after hospital
discharge, the adherence rate for
statin therapy is poor.32 This low rate
of patient adherence to therapy un-
doubtedly is a significant contributor
to the large number of patients not
being treated with this evidence-
based therapy on an outpatient
basis. 

Together, these studies demon-
strate that under conventionally
guided management, regardless of
the healthcare delivery system, an
unacceptably large number of high-
risk patients are left untreated and
undertreated with lipid-lowering
therapy. The underuse of lipid-
lowering therapy in patients with
atherosclerotic vascular disease rep-
resents a major clinical practice and
public health issue.25,33 Given the

substantial number of patients at risk
and the benefits of therapy, there is
an urgent need to adopt effective
strategies that will improve the num-
ber of CHD and CHD risk–equivalent
patients who are being effectively
treated with statins and other lipid-
lowering therapy.33

Utilization of Hypertension Treatment
and Awareness of Guidelines
Despite significant evidence regard-
ing the efficacy of hypertension
treatment in prevention of cardio-
vascular events, a significant gap still
remains between the guidelines and
actual practice. Targets for blood
pressure control in uncomplicated
cases and patients with diabetes or
decreased renal function were set by
the sixth JNC several years ago, but
only about 25% of hypertensive pa-
tients, 11% of diabetic patients, and
3% to 5% of patients with decreased
renal function have achieved ade-
quate blood pressure control.34

Data from NHANES III compared
treatment rates in 1988 through
1991 with treatment rates in 1999
through 2000. The rates among pa-
tients with hypertension remained
inadequate, improving significantly
in men (from 44.5% to 54.3%;
P � .001), but not in women (60.1%
to 62.0%; P � .24).35 Rates of treat-
ment improved significantly in non-
Hispanic whites and non-Hispanic
blacks, but only marginally in Mexi-
can Americans. Significant improve-
ment in control of hypertension,
both among those treated and
among all those with hypertension,
were seen in men, but not in
women. In 1999 through 2000,
approximately 60% of men being
treated had their hypertension con-
trolled to � 140/90 mm Hg, com-
pared with less than 50% of women.
The improvement in control rates
for men was due exclusively to sub-
stantial improvements in control in

non-Hispanic white men, without
any significant change in men of
other racial/ethnic groups.35 In a
practice-based setting (a specialty
hypertension clinic), systolic and
diastolic blood pressure goals of
� 140/90 mm Hg were achieved by
59% of all patients, but by fewer pa-
tients with diabetes: 52% achieved
� 140/90 mm Hg, 22% reached the
goal of � 130/85 mm Hg, and 15%
reached � 130/80 mm Hg.34

A report of randomly selected
records of Medicaid recipients diag-
nosed with hypertension but not
hospitalized showed that, in 1999,
48% of patients received therapies
that did not comply with JNC rec-
ommendations.36 Also, in an Italian
study that gathered data during a
specialist visit from 228 consecutive
patients with recently diagnosed hy-
pertension, 71% were on treatment,
but only 19% had achieved a blood
pressure level of � 140/90 mm Hg. A
complete clinical and laboratory
evaluation as suggested by the guide-
lines had been carried out in only
10% of the patients; most laboratory
assessments were done only about
half the time.37 

With regard to patient-related
reasons for noncompliance, a study
examining patient-perceived prob-
lems and outcomes of hypertension
treatment showed that two thirds of
respondents experienced 1 or more
problems, most commonly symp-
toms and adverse drug effects. Those
with 3 or more problems were nearly
5 times more likely to have modified
their dosage instructions and twice
as likely not to have achieved goal
blood pressure levels.38

Compliance With Diabetes and Weight
Management Guidelines
Treatment of 3 clinical indicators—
hemoglobin A1c, blood pressure, and
LDL-C level—has been shown to
reduce the morbidity and mortality
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associated with type 2 diabetes melli-
tus. However, numerous studies doc-
ument a large treatment gap in
patients with established diabetes. In
an evaluation of compliance with
clinical practice guidelines for pa-
tients with type 2 diabetes mellitus,
data from 368 patients in northern
Alberta, Canada, were collected from
patient interviews, drug histories,
physical and laboratory assessments,
and other sources. 

Although the overall average
hemoglobin A1c level was 7.25%,
the average blood pressure was
131.7/76.2 mm Hg and the average
LDL-C level was 105.2 mg/dL. Only
10% of patients reached targets for
all 3 recommended measures and, of
those not at target levels, 14%, 28%,
and 87% had received no therapy for
hyperglycemia, hypertension, and
dyslipidemia, respectively. Also, only
22% were taking aspirin. These find-
ings showed that significant treat-
ment gaps exist.39 In a retrospective
review of charts among patients with
diabetes in a university-based family
medicine teaching practice, 58% of
patients met NCEP II goals for LDL-C
level, 38% were in compliance with
standards for systolic and diastolic
blood pressure, and only 22% had
hemoglobin A1c levels � 7%, suggest-
ing that more aggressive therapy is
needed to achieve optimal compli-
ance with treatment goals.40

The percentage of Americans who
are overweight or obese has increased
rapidly over the past 25 years. Nearly
two thirds (64%) of US adults, 20
years or older, met the criteria for
overweight or obesity in 1999 to
2000, and 30.5% qualified as obese.
There are thus millions of patients
falling outside of guideline recom-
mendations for optimal body weight.

Compliance With Smoking Cessation
Insufficient documentation in the
medical record of tobacco use and

advice for quitting remains a major
problem in cardiovascular guideline
compliance. In a study conducted at
HealthPartners, a large, network-
model health plan in Minnesota,
records of nearly 15,000 ambulatory
adult patients from 1996 to 1999
showed that during this period,
overall tobacco use identification
increased from 49% to 73%, and
advice to quit increased from 32% to
53% (both, P � .01). Still, only a
small proportion of medical groups
achieved the benchmark of identify-
ing tobacco status in more than 80%
of visits and providing advice to quit
to over 80% of tobacco users.41

Compliance With Acute Coronary 
Syndrome/Myocardial Infarction 
Guidelines
A recent study using Quebec admin-
istrative data on all elderly survivors
of acute myocardial infarction over a
3-year period (1996 to 1998) showed
that rates of discharge medications
were 65% for aspirin, 54% for beta
blockers, 45% for ACE inhibitors,
and only 21% for lipid-lowering
drugs. Although these levels were
suboptimal, 1-year compliance and
persistence rates were high, with at
least three fourths of patients contin-
uing to take each of the prescribed
agents.42

Barriers to Treatment and
Contributing Factors
A number of barriers to imple-
menting risk factor modification
were highlighted at the 27th ACA
Bethesda Conference.43 They in-
cluded focus of the physicians on
acute problems, time constraints and
lack of incentives, lack of training,
and limited resources and outpatient
facilities (Table 1). It has more re-
cently been recognized that the
setting in which treatment is initi-
ated may be an important factor
influencing treatment rates.44

Early treatment guidelines and
algorithms, such as the NCEP I and
II, had recommended that baseline
lipid assessment and lipid-lowering
treatment be delayed until 6 weeks
after acute coronary event presenta-
tion. This recommendation was
made in recognition of the fact that
the acute-phase response triggered
by acute myocardial infarction and
coronary artery bypass grafting can
substantially lower total cholesterol
and LDL-C levels.9 As a result, the
first opportunity for initiating lipid-
lowering medications and other
secondary prevention strategies was
delayed to a time when the patient
may no longer feel at risk for recur-
rent events. Patients who did not
receive lipid-lowering therapy and

Table 1
Barriers to Implementing Risk-Reducing Therapies

• Physicians focused on acute problems

• Time constraints and lack of incentives, including lack of reimbursement

• Lack of physician training, including inadequate knowledge of benefits and lack of
prescription experience

• Insufficient resources and facilities

• Lack of specialist-generalist communication, passing on responsibility

• Costs of therapy, inadequate prescription medication benefits, restrictive formularies

• Guidelines that call for delaying initiation of therapy and outline multiple steps,
time points, and treatment options
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other cardiovascular therapies when
hospitalized may have inadvertently
concluded, along with their family
members and primary care physi-
cians, that their cardiologists and
other inpatient physicians did not
endorse the treatment.45 Frequently,
fewer resources are available in the
outpatient setting than in the inpa-
tient setting, and coordination of
care between cardiologists and gen-
eralists may be more difficult. 

The studies assessing utilization of
risk-reducing therapy in patients
after acute coronary events have
consistently identified a variety of
clinical, demographic, treatment,
and process-of-care factors that
significantly influenced treatment
use.6,28 This conclusion would seem
to indicate that cardiovascular pro-
tective therapy use is affected by
physician education and the process-
of-care in place within the health-
care delivery system and, thus, could
be favorably affected by educational
initiatives, quality improvement pro-
grams, and treatment systems. 

Impact of In-Hospital 
Initiation of Preventive 
Therapies
Institution of lipid-lowering therapy
in the inpatient setting for patients
hospitalized with acute coronary
events and/or for a cardiovascular
procedure has a number of advan-
tages.44 Measurement of baseline lipid
levels can be systematically integrated
into the diagnostic testing performed
during cardiovascular hospitalization
through the use of preprinted orders
and care maps. The finding that
lipid panels obtained in the first 12 to
24 hours of hospital admission rea-
sonably reflect steady-state lipid levels
at 6 weeks removes a perceived barrier
to initiating lipid-lowering medica-
tions in the hospital setting.45,46

The structured setting within
the hospital can facilitate the initia-

tion of lipid-lowering medications
through the use of physician
prompts and reminders such as
preprinted order sets, discharge
forms, and involvement of other
healthcare professionals.25 Hospital-
based initiation of therapy may help
to alleviate patient concerns regard-
ing medication tolerability and side
effects. Linking the initiation of
lipid-lowering therapy and other sec-
ondary prevention measures to the
patient’s cardiovascular hospitaliza-
tion conveys the message that this
therapy is essential for the preven-
tion of recurrent events and is an
important part of the patient’s long-
term treatment.47

Studies in other patient popula-
tions, such as those with heart fail-
ure, have demonstrated that initia-
tion of ACE inhibitors at the time of

hospitalization as part of a disease
management program results in
higher utilization rates at 6 months
compared with rates in convention-
ally managed outpatients.48 Initia-
tion of interventions for smoking
cessation while patients are hospital-
ized with acute myocardial infarction
has been shown to result in higher
cessation rates than initiation in the
outpatient setting.49 There have been
substantially higher utilization rates
shown 1 year after hospital discharge
for therapies, such as aspirin and beta
blockers, that are initiated before
hospital discharge as compared with
therapies, such as lipid-lowering
medications, that are conventionally
initiated on an outpatient basis.50

Proof of concept that in-hospital
initiation of lipid-lowering therapy
and other secondary prevention mea-
sures improves treatment rates and

long-term patient compliance was
provided by the University of Califor-
nia, Los Angeles, Cardiovascular Hos-
pitalization Atherosclerosis Manage-
ment Program (CHAMP).50 This
program, initiated in a university
hospital setting in 1994, focused on
initiation of aspirin, statin (irrespec-
tive of baseline LDL-C level, dosed
to achieve LDL-C levels of � 100
mg/dL), beta blocker, and ACE in-
hibitor therapy in conjunction with
dietary and exercise counseling in pa-
tients with established CHD before
hospital discharge. Preprinted admis-
sion orders, critical pathways, dis-
charge forms, physician/nursing edu-
cation, and treatment utilization
reports were employed to facilitate
program implementation.25 Algo-
rithms for both hospitalization and
outpatient phases of care were used. 

Statin therapy use at the time of
discharge increased from 6% before
initiation of the program to 86%
immediately after CHAMP was
implemented (P � .001) (Table 2).
Improved utilization of aspirin,
beta blockers, and ACE inhibitors
was also observed. Importantly, the
in-hospital initiation of statin
therapy had a dramatic effect on
long-term treatment rates and pa-
tient compliance.50 With CHAMP, 1
year after hospital discharge, 91% of
CHD patients were treated with
statins and 58% were documented to
have LDL-C levels � 100 mg/dL,
compared with 10% and 6%, respec-
tively, with conventional manage-
ment before CHAMP was imple-
mented (P � .01). This improved use
of statin therapy, along with other
cardiovascular protective therapies,
was associated with a significant

Hospital-based initiation of therapy may help to alleviate patient concerns
regarding medication tolerability and side effects.
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reduction in clinical events the first
year after discharge: the death and
nonfatal myocardial infarction rate
decreased from 14.8% to 6.4%
(odds ratio, 0.43; P � .01).50 These
improved treatment rates have been
sustained since the inception of the
program. More recently, other stud-
ies have demonstrated that a high
rate of lipid-lowering medication
initiation can be achieved with
hospital-based systems.51-53

The AHA has recently launched a
national program called Get With
the Guidelines (GWTG), based in
part on the University of California,
Los Angeles CHAMP program.54 This
program uses an Internet-based in-
teractive patient management tool.
The GWTG program is implemented
by AHA volunteers working in
conjunction with hospital teams,
using a collaborative implementa-
tion model. Within the hospital, a
healthcare provider to champion
implementation of the program
should first be identified. Optimal
outcome is seen with the use of a
feedback system of continuous qual-
ity improvement that includes cy-
cling of the following stages: assess-
ment of treatment rates, evaluation,

protocol refinement, and implemen-
tation of the refined protocol. Pro-
gram implementation is facilitated
by interactive conferences, telecon-
ferences, and hospital tools, includ-
ing preprinted order sets and a Web-
based tool that allows for recording

of treatments prescribed at discharge
(Figure 1).

In a pilot phase conducted in 24
New England hospitals during 2000,
the use of lipid-lowering therapy in-
creased from 54% preintervention to
78% postintervention (P � .01).54

More than 1000 hospitals are cur-
rently participating in GWTG. In
the ACC’s Guideline Application
into Practice project performed in
10 hospitals in Michigan, the use of
lipid-lowering therapy in ideal candi-
dates increased from 68% preinter-
vention to 92% postintervention in
the subgroup of hospitals that used
the program’s tool kit.55 Hospital-
based systems for implementing car-
diovascular protective therapy have
been successful in settings such as
university and community, teaching
and nonteaching, and urban and
rural. These and other studies demon-
strate that programs for in-hospital
initiation of cardiovascular protec-
tive medications can substantially

Table 2
Treatment Rates at Hospital Discharge and at 1-Year Follow-up 

With the Cardiovascular Hospitalization Atherosclerosis 
Management Program (CHAMP)50

Pre-CHAMP (n � 256) Post-CHAMP (n � 302)

Therapy Discharge 1 Year Discharge 1 Year

Aspirin 78% 68% 92% 94%

Beta blocker 12% 18% 61% 57%

ACE inhibitor 4% 16% 56% 48%

Statin 6% 10% 86% 91%

LDL-C � 100 mg/dL – 6% – 58%

ACE, angiotensin-converting enzyme; LDL-C, low-density lipoprotein cholesterol.
Reprinted with permission from Fonarow GC et al.50

Figure 1. Web-based tool for recording medical discharge treatments in the American Heart Association’s Get With
the Guidelines program. Reprinted with permission from the American Heart Association (AHA).67

Demographics
6 clicks

Clinical/Lab
8 clicks

Discharge
meds and

interventions
7 clicks

AHA TOOL: SIMPLE, ONE PAGE, ONLINE FORM

Interactively
checks
patient’s
data with the
AHA
guidelines
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improve treatment rates in patients
with atherosclerotic vascular disease.

Outpatient Systems to Improve
Guideline Implementation
Outpatient disease management and
preventive cardiology programs have
also been shown to facilitate lipid
treatment (Table 3). Various clinic-
based systems have been developed
to provide cardiovascular risk reduc-
tion services in both primary and
secondary prevention.56 Many of
these programs have employed
nurses to coordinate the services of a
multidisciplinary team. The program
teams frequently include dietitians,
pharmacists, social workers, exercise
physiologists, and psychologists. The
success of these programs is attrib-
uted largely to the availability of de-
fined protocols for management of
medication regimens, the develop-
ment of comprehensive and well-
defined treatment plans, weekly
team meetings, individualized edu-
cation of patients, and coordinated
care (eg, pre-appointment reminders,
use of home health agencies).56 To
improve adherence, it is often neces-
sary to address psychosocial prob-
lems and coordinate a multitude of
other comorbidities and medical
problems.

A physician-directed, nurse-
managed, home-based case manage-
ment system has been shown to
result in lower LDL-C levels com-
pared with usual care in patients dis-
charged after myocardial infarction
(107 mg/dL vs 132 mg/dL).24 The
need to hire additional medical per-
sonnel, such as specialty-trained
nurses, may limit the application of
this type of system outside of health
maintenance organizations. The use
of an electronic medical record sys-
tem to create a virtual lipid clinic in
a large community outpatient cardi-
ology practice setting increased the
percentage of CHD patients with
LDL-C levels � 100 mg/dL from 22%
at baseline to 65% postinterven-
tion.57 Other studies have demon-
strated improved treatment-to-goal
rates in specialty lipid clinics,
pharmacist-guided interventions,
and cardiac rehabilitation pro-
grams.44,58,59 Some of these programs
have been associated with improved
patient outcomes. However, little re-
search has been done in evaluating
the cost-effectiveness of the various
types of outpatient programs.60

Despite the reported success of these
programs, the vast majority of
patients with atherosclerosis will not
be referred to them. 

Compliance With Other Therapies
Although antihypertensive treat-
ment has been shown to be highly
effective in reducing cardiovascular
morbidity, high rates of noncompli-
ance still exist and may contribute to
poorer outcomes. In a large, retro-
spective cohort study of 4068 elderly
enrollees of the New Jersey Medicaid
program, patients filled prescriptions
for about half the prescribed dura-
tion (179 out of 365 days) on aver-
age. Good compliance (80% or
greater) was associated with ad-
vanced age and white race, but not
gender.61 Researchers have shown
that monitoring compliance with
the use of electronic pill dispensers
may improve it, as shown by lower
blood pressure levels.62 Data from a
German multicenter study showed
that the predominant reasons for
noncompliance, as assessed by pa-
tients, were forgetfulness (40%), ad-
verse effects (9.6%), and irregular
lifestyle (6.5%).63 Doctors noted that
changes in therapy were primarily a
result of inadequate blood pressure
control, followed by adverse effects,
patient dissatisfaction, and noncom-
pliance. Although cost was not a
major issue in this study, it may not
be an insignificant problem in the
United States.63

In the case of diabetes preventive
care guidelines, implementation of a
computer-generated reminder sys-
tem was assessed in a randomized
controlled study in outpatient clinics
serving internal medicine residents
at the University of Utah and Salt
Lake Veterans Affairs Hospitals. After
6 months, both computerized patient-
specific reports and nonspecific re-
ports resulted in significantly greater
improvements in compliance with
guidelines.64

Finally, in a survey examining the
physician characteristics that are as-
sociated with compliance with adult
preventive care guidelines, factors

Table 3
Strategies for Initiating and Optimizing Cardiovascular 

and Metabolic Risk-Reducing Therapies

• Outpatient and hospital-based performance improvement systems

• In-hospital initiation of cardiovascular protective therapies

• Nurse- or pharmacist-managed outpatient disease management programs

• Preventive cardiology and cardiac rehabilitative programs

• Virtual prevention clinics using electronic medical record systems

• Use of performance measures

• Combination of cardiovascular protective therapies

• Development of new, more efficacious cardiovascular risk-reducing therapies that
target multiple risk factors and/or common underlying processes
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independently related to compliance
included physician’s female sex,
knowledge of preventive care guide-
lines, and perceived effectiveness in
changing patient behavior. After con-
trolling for these factors, researchers
found that variables such as lack of
time, lack of reminder systems, atti-
tudes about prevention, and amount
of formal preventive care education
were not related to self-reported com-
pliance with guidelines.65

Primary Prevention 
Approaches
The imperative to prevent the first
episode of CHD or stroke or the
development of peripheral arterial
disease is strong because of the high
rate of first cardiovascular events
that are fatal or disabling.4 The evi-
dence that most cardiovascular dis-
ease (CVD) is preventable continues
to grow. Clearly, the majority of the
causes of CVD are known and modi-
fiable. Preventive efforts are most
effective when they target each
major cardiovascular risk factor.4 The
major and independent risk factors
for CHD are cigarette smoking of any
amount, elevated blood pressure,
elevated serum total cholesterol and

LDL-C levels, low serum HDL-C
level, diabetes mellitus, obesity, and
advancing age. The quantitative rela-
tionship between these risk factors
and CHD risk has been elucidated by
the Framingham Heart Study and
other studies.10 These studies show
that the major risk factors are addi-
tive in predictive power. Any major
risk factor, if left untreated for many
years, has the potential to produce
CVD.

The summation of contributions
of individual risk factors can be a
valuable first step in planning a risk-
reduction strategy for individual pa-
tients.4 Modest weight loss has been
demonstrated to reduce cardiovascu-
lar risk factors such as hypertension,
dyslipidemia, and type 2 diabetes
mellitus. Weight reduction, often
achieved by the combination of re-
duced caloric intake, increased phys-
ical activity, and other approaches,
has been shown to affect cardiovas-
cular risk factors, decrease insulin
resistance, and prevent or delay the
onset of diabetes.

Clinical trials demonstrate that
significant risk reduction can be
achieved by aggressive strategies in
high-risk patients.13,14 Clinical trials
have shown that excess risk can be
reduced by approximately 33% to
50% in 5 years,4 particularly when
risk-reduction strategies include
lipid-lowering medications, aspirin,
blood pressure–lowering agents, and
smoking cessation. The gap between
the evidence-based primary preven-
tion interventions that are recom-
mended and those that are imple-
mented in routine clinical practice
remains large.7 Preventive cardiology
guidelines, even when based on

the best available scientific evi-
dence from randomized, placebo-
controlled clinical trials, cannot be
successfully implemented without
acceptance by the entire healthcare
team, including physicians, nurses,
and other healthcare professionals. A
lasting healthcare provider–patient
partnership should be created. A
global risk assessment should be per-
formed and carefully communicated
to the patient.4 A preventive action

plan should be developed with the
patient. A variety of tools for health-
care providers are available to foster
this partnership, such as the AHA’s
Heart Profilers™. Information for the
public on CVD and stroke risk factors
is available on the AHA Web site
(www.americanheart.org).

The challenge for healthcare pro-
fessionals is to engage greater num-
bers of patients, at an earlier stage of
their disease, in comprehensive car-
diovascular risk reduction with the
use of interventions that are de-
signed to circumvent or alleviate
barriers to participation and adher-
ence, so that many more patients
may realize the benefits that pri-
mary prevention can provide. It has
been recommended that the health-
care professional should create an
environment supportive of risk fac-
tor change, including long-term re-
inforcement of adherence to lifestyle
and drug interventions.4 Practice-
based systems for risk factor moni-
toring, reminders, and support ser-
vices need to be established,
reimbursed, and otherwise sup-
ported by managed care organiza-
tions and third-party payers. Pri-
mary prevention, by its very nature,
requires a lifetime of interactions
that virtually define successful
provider-patient relationships.4 

Performance Measures
Performance measures are increas-
ingly employed to monitor the qual-
ity of care being provided in the
inpatient and outpatient setting.
These measures allow comparison of
individual providers and different
healthcare delivery systems. Disease
management programs frequently
integrate the monitoring of quality
of care measures into their formal
structure. Performance measures are
discrete parameters for structure,
process, or outcome, the attainment
of which define good quality care.60

Preventive efforts are most effective when they target each major cardiovas-
cular risk factor.
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Important attributes for performance
measurements include the following: 

• The performance measure must
be meaningful. Any potential
performance measure must ei-
ther be a meaningful outcome to
patients or have a close link to
such an outcome. 

• The measure must be valid and
reliable. To successfully quantify
healthcare quality, the structure,
process, or outcome of interest
must be reliably and accurately
measurable. 

• The measure can account for
patient variability. Although this
factor is more relevant to process
and outcome measures, it is im-
portant that the results of poten-
tial performance measures are
adjustable so that differences
observed among providers are
attributable to the care provided
rather than to the patients treated. 

• The measure can be modified by
improvements in the healthcare
system. To be useful for facili-
tating change, performance mea-
sures must be amenable to
improvement by motivated
providers. This attribute requires
that the potential measure have
variability (eg, some systems
do well when judged by the

measure, and others do not) and
that evidence supports the feasi-
bility of institutions or practi-
tioners improving their perfor-
mance over time. 

• The measure is feasible. Quanti-
fying healthcare quality can be
complex and costly. Proposed
performance measures should be
sensitive to the logistical and fis-
cal implications of assessing
quality.60

Measurement of treatment rates
with lipid-lowering therapy in pa-
tients with atherosclerosis or dia-
betes is increasingly being viewed as
an appropriate quality-of-care perfor-
mance indicator.60 The frequency of
lipid measurement and of treatment-
to-goal in patients hospitalized with
an acute coronary event and/or for a
revascularization procedure were
added to the Health Plan Employer
and Data Information Set 2000
quality-of-care measures.66

Conclusion
It has been clearly documented that
not enough has been done to ensure
the use of cardiovascular protective
therapy in patients at risk. A review of
the evidence from recent trials and
clinical studies provides a compelling
argument for implementing cardio-

vascular protective medications as
part of a systematic approach to ad-
dressing the patient’s cardiovascular
and metabolic risk factors.33 With
optimal use of cardiovascular protec-
tive therapies, a substantial number of
cardiovascular events could be pre-
vented and lives could be saved every
year.33
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