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Despite scientific evidence that secondary prevention med-
ical therapies reduce mortality in patients with established
coronary artery disease, these therapies continue to be
underutilized in patients receiving conventional care. To
address this issue, a Cardiac Hospital Atherosclerosis Man-
agement Program (CHAMP) focused on initiation of aspi-
rin, cholesterol-lowering medication (hydroxymethylglu-
taryl coenzyme A [HMG CoA] reductase inhibitor titrated to
achieve low-density lipoprotein [LDL] cholesterol <100
mg/dl), b blocker, and angiotensin-converting enzyme
(ACE) inhibitor therapy in conjunction with diet and exer-
cise counseling before hospital discharge in patients with
established coronary artery disease. Treatment rates and
clinical outcome were compared in patients discharged
after myocardial infarction in the 2-year period before
(1992 to 1993) and the 2-year period after (1994 to 1995)
CHAMP was implemented. In the pre- and post-CHAMP

patient groups, aspirin use at discharge improved from
68% to 92% (p <0.01), b blocker use improved from 12%
to 62% (p <0.01), ACE inhibitor use increased from 6% to
58% (p <0.01), and statin use increased from 6% to 86%
(p <0.01). This increased use of treatment persisted during
subsequent follow-up. There was also a significant in-
crease in patients achieving a LDL cholesterol <100 mg/dl
(6% vs 58%, p <0.001) and a reduction in recurrent myo-
cardial infarction and 1-year mortality. Compared with
conventional guidelines and care, CHAMP was associated
with a significant increase in use of medications that have
been previously demonstrated to reduce mortality; more
patients achieved an LDL cholesterol <100 mg/dl, and
there were improved clinical outcomes in patients after
hospitalization for acute myocardial infarction. Q2001
by Excerpta Medica, Inc.

(Am J Cardiol 2001;87:819–822)

Anumber of studies have documented that second-
ary prevention medical therapies are underuti-

lized in patients with established coronary artery dis-
ease who are receiving standard medical care.1–4 We
hypothesized that a simplified treatment algorithm that
focused on initiating secondary protection measures
before hospital discharge could be a more effective
way of initiating treatment. With the aim of improving
treatment utilization, a Cardiac Hospitalization Ath-
erosclerosis Management Program (CHAMP) was de-
veloped and implemented at a university-affiliated
teaching hospital. The program focused on initiation
of aspirin, cholesterol-lowering medication (titrated to
low-density lipoprotein [LDL] #100 mg/dl), b
blocker, and angiotensin-converting enzyme (ACE)
inhibitor therapy in conjunction with dietary and ex-
ercise counseling in patients with established coronary
artery disease before hospital discharge. This study
was undertaken to assess the impact of this program
on secondary prevention medication utilization, to

demonstrate the feasibility and safety of initiating
cholesterol-lowering medications before hospital dis-
charge, and to determine the impact on clinical out-
come.

METHODS
The setting for this study was a university-associ-

ated teaching hospital. Full-time cardiology and med-
icine faculty as well as private clinical faculty serve as
attending physicians supervising internal or family
medicine housestaff. Before 1994, no specific treat-
ment algorithms or management pathways were in
place. Care was guided by individual physician deci-
sion and individual awareness and adherence to na-
tional clinical guidelines, such as the American Col-
lege of Cardiology/American Heart Association Treat-
ment Guideline for Acute Myocardial Infarction and
the National Cholesterol Education Program’s Adult
Treatment Panels I and II.5–7 Under an ongoing med-
ical enterprise quality improvement collaboration, a
quality improvement program was developed, target-
ing patients hospitalized for coronary artery disease.
The resulting program, CHAMP, focused on imple-
menting secondary prevention medical treatment and
providing comprehensive risk reduction counseling
for patients with demonstrated coronary artery disease
in the hospital setting. Patients with documented cor-
onary artery disease were targeted for inclusion, in-
cluding those patients hospitalized with unstable an-
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gina, acute myocardial infarction, ischemic heart fail-
ure, and those who underwent cardiac procedures,
including cardiac catheterization, angioplasty and/or
stenting, and coronary bypass.

The treatment algorithm consisted of obtaining a
baseline complete lipid panel upon admission in all
patients with known or suspected coronary heart dis-
ease. Aspirin 325 mg was recommended at the time of
initial presentation with a maintenance dose of 81 or
325 mg in all patients without contraindications. Beta-
blocker therapy was begun or continued upon initial
presentation in all patients with acute myocardial in-
farction or unstable angina, and was recommended
preferentially to manage anginal symptoms, arrhyth-
mias, and blood pressure in other patients, unless
contraindicated. ACE inhibitor therapy was initiated
in all patients with myocardial infarction 12 to 24
hours after admission, in all patients with heart failure
or asymptomatic left ventricular dysfunction, and
preferentially to manage blood pressure in other pa-
tients, unless contraindicated. Hydroxymethylglutaryl
coenzyme A (HMG CoA) reductase inhibitor therapy
was initiated in all patients with LDL cholesterol
$100 mg/dl during hospitalization. In patients in
whom a baseline lipid panel was not obtained or was
obtained.12 hours after myocardial infarction symp-
tom onset, HMG CoA reductase inhibitors were initi-
ated and dosed empirically. Counseling regarding
smoking cessation, diet, and exercise was provided
during hospitalization by the individual physicians
and cardiac nurses with detailed patient education
materials provided. The algorithm recommended ob-
taining a fasting lipid panel and liver function tests on
an outpatient basis at 6 weeks and if LDL cholesterol
remained.100 mg/dl, the HMG CoA reductase in-
hibitor dose was adjusted, or if already maximized,
lipid-lowering therapy of niacin, binding resin, or
fibrate was added to the medication regimen. Repeat
lipid testing and follow-up visits at 6 and 12 months to
encourage compliance were also recommended in the
treatment algorithm. The methods employed to facil-
itate implementation and utilization of the program
have been previously described.8 Although treatment
was strongly encouraged in the guidelines and treat-
ment algorithm, the final decision to initiate therapy
and which agent and dose to use was decided by the
individual treating physicians. CHAMP was imple-
mented in January 1994 and is still currently being
used.

To assess the impact of the program, sequential
patient cohorts were assessed before and after imple-
mentation of the program. Of the total group of pa-
tients hospitalized with coronary artery disease during
the study period, patients diagnosed with acute myo-
cardial infarction were selected for inclusion in this
study. Medical record review was approved by the
Medical Institutional Review Board. Consecutive pa-
tients discharged from the hospital with primary or
secondary diagnosis of acute myocardial infarction
identified by International Codes for Diagnosis-9
codes and confirmed by detailed chart review as part

of National Registry of Myocardial Infarction I and II
participation were included.

Patients with acute myocardial infarction dis-
charged in the 2-year period before CHAMP was
implemented (January 1992 to December 1993) were
compared with patients discharged in the 2-year pe-
riod after CHAMP was implemented (January 1994 to
December 1995). Patient clinical variables and treat-
ment variables as documented in the medical record
were recorded. Medications as documented in the
inpatient medical record, discharge summaries, and
outpatient clinic notes were recorded. Treatment rates
are reported for all potential patients, without exclud-
ing patients with specific contraindication to the indi-
vidual medical therapies, because chart documenta-
tion may be incomplete and subject to interpretation.
LDL cholesterol levels as documented in medical
records were recorded. Plasma LDL cholesterol was
calculated by the Friedewald method. One-year fol-
low-up medication use and laboratory values were
recorded if a documented visit took place and/or lab-
oratories were obtained and reported in the 6 to 18
months after hospital discharge, utilizing the values
obtained closest to 12 months.

Patients remained in their original groups through-
out the study. Descriptive and analytic statistics were
used in the analysis of these data. For categorical
variables, basic descriptive statistics are reported as
numbers and percentages. Categorization of lipid lev-
els were based on National Cholesterol Education
Program guidelines.3 For continuous data, the descrip-
tive statistics include mean and standard deviations.
All confidence intervals are 95%.

RESULTS
From January 1992 to December 1995, 558 con-

secutive men and women were hospitalized for acute
myocardial infarction and met the eligibility criteria,
256 in pre-CHAMP period of 1992 to 1993 and 302 in
period after the implementation of CHAMP, 1994 to
1995. Demographic and clinical characteristics for the
study groups are shown in Table 1. The 2 groups were
similar with regard to a variety of baseline character-
istics. Although the proportion of patients undergoing
reperfusion therapy were similar, more patients re-
ceived direct angioplasty in the post-CHAMP group.

Lipid panels were obtained on admission or within
12 hours of symptom onset in 10 pre-CHAMP patients
(5%) and in 168 patients (68%) after implementation
of the management algorithm. Initial mean LDL cho-
lesterol was 1426 28 mg/dl in the post-CHAMP
patient group. Medical therapy at the time of hospital
discharge changed substantially after the implementa-
tion of CHAMP, as shown in Table 2. The utilization
of lipid-lowering medications at time of hospital dis-
charge increased from 6% in the pre-CHAMP patient
group to 86% in the post-CHAMP group (p,0.01).

The medical regimens at discharge were well tol-
erated. There were no documented increases in liver
function tests.3 times control or cases of rhabdomy-
olysis. The medical regimens that patients were dis-
charged home with were maintained during subse-
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quent clinical follow-up during the 6- to 18-month
period after hospital discharge as shown in Table 2.
The treatment rates during follow-up were signifi-
cantly increased when comparing the pre- and post-
CHAMP groups for aspirin,b blockers, and ACE
inhibitors. In the pre-CHAMP patients, during outpa-
tient management, lipid-lowering medication use in-
creased from 6% at time of discharge to only 10%. In
contrast, patients in the post-CHAMP period when
lipid-lowering medications were initiated before dis-
charge in most patients, the 1-year treatment rate was
91%. The LDL cholesterol results are shown in Table
3. During the 6- to 18-month period after hospital
discharge, only 10 patients (6%) were documented as
having achieved a LDL cholesterol of#100 mg/dl in
the pre-CHAMP patient group. In contrast, 58% of the

post-CHAMP patients achieved LDL cholesterol lev-
els of #100 mg/dl. Postdischarge mean LDL levels
were 1386 36 mg/dl in the pre-CHAMP patient
group versus 1026 26 mg/dl in the post-CHAMP
patient group (p,0.001).

The implementation of CHAMP was associated
with an improvement in clinical outcomes in the year
after discharge for myocardial infarction (Table 4).
CHAMP was also associated with a reduction in all-
cause mortality.

DISCUSSION
This study demonstrates that CHAMP was an ef-

fective means to improve treatment utilization of clin-
ical trial evidence-based therapies. It is also the first
study to address the feasibility, safety, and impact on
adherence of initiating lipid-lowering medications be-
fore discharge in patients hospitalized with acute myo-
cardial infarction.

Prior studies have assessed the impact of programs
to improve risk factor modification in patients with
coronary artery disease. A physician-directed, nurse-
managed home-based case management system was
compared with usual medical care in 585 men and
women discharged after myocardial infarction in a
Health Maintenance Organization.9 Speciality trained
nurses initiated interventions for smoking cessation,
exercise training, and diet counseling before hospital
discharge followed by monitoring and drug therapy
for hyperlipidemia on an outpatient basis. In this
study, 93% of the special intervention patients re-
quired lipid-lowering medications because their LDL
levels remained at.100 mg/dl 90 days after discharge
despite intensive diet and exercise counseling and
monitoring. The special intervention patients had
greater rates of smoking cessation, improved func-
tional capacity, and lower LDL cholesterol (1076 30
vs 1326 30 mg/dl) compared with usual care. The
need to hire additional medical personnel (i.e., speci-
ality trained nurses) may limit the application of this
type system outside of Health Maintenance Organiza-
tions. Other studies have demonstrated improved
treatment rates in specialty lipid clinics and cardiac
rehabilitation programs, but these systems were ap-
plied to a selected patient population representing only
a small proportion of the patients with coronary artery

TABLE 1 Patients’ Clinical Characteristics

Variable

Pre-CHAMP
(1992–1993)

Post-CHAMP
(1994–1995)

(n 5 256) (n 5 302)

Age (yrs) 70 6 11 69 6 11
Women 43% 41%
Diabetes mellitus 20% 18%
Smoker (current) 27% 24%
Prior AMI 18% 20%
Q-wave AMI 48% 50%
AMI location (anterior) 32% 34%
Chest pain onset to

admission (median)
94 min 97 min

TIMI II low-risk category 68% 70%
Reperfusion therapy 37% 40%
Thrombolytics 18% 3%*
Direct coronary angioplasty 18% 37%*

*p ,0.01.
AMI 5 acute myocardial infarction; TIMI 5 Thrombolysis In Myocardial

Infarction.

TABLE 2 Treatment Rates at Discharge and at One-Year
Follow-Up

Therapy

Pre-CHAMP Post-CHAMP

Discharge 1 Yr Discharge 1 Yr

Aspirin 78% 68% 92%* 94%*
b blocker 12% 18% 61%* 57%*
Nitrates 62% 42% 34%* 18%*
Calcium blocker 68% 58% 12%* 6%*
ACE inhibitor 4% 16% 56%* 48%*
Statin 6% 10% 86%* 91%*

*p ,0.01, pre- versus post-CHAMP at discharge and at 1 year.

TABLE 3 Low-Density Lipoprotein (LDL) Cholesterol Levels
During Follow-Up

LDL
Pre-CHAMP

1992/1993
Post-CHAMP
1994/1995

(mg/dl) (n 5 256) (n 5 302)

#100 6% 58%
101–130 15% 16%
131–160 18% 4%
.160 14% 0%
Not documented 48% 22%

TABLE 4 Clinical Events the First Year After Discharge for
Acute Myocardial Infarction

Pre-CHAMP
1992/1993

Post-CHAMP
1994/1995

(n 5 256) (n 5 302)

Recurrent myocardial infarction 20 (7.8%) 10 (3.1%)*
Heart failure 12 (4.7%) 8 (2.6%)
Hospitalization 38 (14.8%) 23 (7.6%)*
Sudden death 3 (1.2%) 2 (0.6%)
Cardiac mortality 13 (5.1%) 6 (2.0%)*
Noncardiac mortality 2 (0.8%) 2 (0.6%)
Total mortality 18 (7.0%) 10 (3.3%)*

*p ,0.05.
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disease being cared for in the health care delivery
system from which the patients were drawn.10,11

This study provides the first direct support for the
American Heart Association Science Advisory “When
to Start Cholesterol Lowering Therapy in Patients
with Coronary Heart Disease,” issued in 1997,12

which recommended that consideration be given to
instituting a cholesterol-reducing medication simulta-
neously with nonpharmacologic therapy at time of
hospital discharge in patients with coronary heart dis-
ease and LDL$130 mg/dl. The CHAMP algorithm
extended treatment beyond this recommendation in
that lipid-lowering medications were initiated during
hospitalization and were intended for all patients with
LDL $100 mg/dl or in whom lipid panels were not
obtained in the first 12 hours of admission. The
CHAMP results lend support to the concept that lipid-
lowering medications and lifestyle modification
should be initiated at time of diagnosis in patients with
coronary heart disease.

The design of this study does have significant
limitations. Because this study was not a prospective,
randomized trial with a concurrent control group, fac-
tors other than the CHAMP protocol may have influ-
enced the treatment utilization rates and clinical out-
comes. Other treatment factors such as the increased
utilization of direct angioplasty may have also im-
pacted clinical outcomes. Adherence to nonpharma-
cologic interventions of diet and exercise and patient
satisfaction/functional capacity/quality of life param-
eters were not assessed in this study. The impact of
hospital-based treatment protocols on these parame-
ters remains to be determined. This study assessed the
impact of CHAMP on patients hospitalized for acute
myocardial infarction, although the impact on patients
hospitalized for other cardiac indications would be
expected to be similar, this will need to be further

assessed. The methods used to implement this pro-
gram are readily available and would be expected to
be able to be implemented in any hospital setting.
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