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Despite clear and consistent clinical-trial evidence that
secondary-prevention medical therapies reduce mortal-
ity in patients with established coronary artery disease,
these therapies are underutilized in patients receiving

in higher utilization rates both at the time of discharge
and during longer-term follow-up. Implementation of
this program involved the use of a focused treatment
guideline, standardized admission orders, educational

conventional care. To address this issue, a Cardiac Hos-
pitalization  Atherosclerosis Management Program
(CHAMP) focused on initiation of aspirin, cholesterol-
lowering medication (3-hydroxy-3-methylglutaryl-coen-
zyme A [HMG-CoA] reductase inhibitor tfitrated to
achieve low-density lipoprotein [LDL] cholesterol <100
mg/dL), B-blocker, and angiotensin-converting enzyme
(ACE)-inhibitor therapy in conjunction with diet and ex-
ercise counseling before hospital discharge in patients
with established coronary artery disease was designed
and implemented at the University of California Los
Angeles (UCLA) Medical Center starting in 1994. This
treatment program was based on the hypothesis that
initiation of therapy in the hospital setting would result

lectures by local thought leaders, and tracking/report-
ing of treatment rates. To assess the impact of the pro-
gram, treatment rates and clinical outcome were com-
pared in patients discharged in the 2-year periods
before and after CHAMP was implemented. Hospital-
based treatment protocols such as CHAMP have the
potential to significantly increase treatment utilization of
therapies previously demonstrated to improve survival
and thus substantially improve the outcome of the 2
million patients diagnosed and hospitalized each year
with coronary artery disease. ©2000 by Excerpta
Medica, Inc.
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COronary artery disease remains the leading causeary artery diseasé:-14 This “treatment gap” has

of morbidity and mortality in the United Statesbeen attributed to factors including (1) physician focus
with an estimated 500,000 deaths and over 2 millioon acute problems, (2) time constraints, (3) lack of
hospitalizations annually, with a cost exceeding 10@centives, (4) lack of resources and facilities, and (5)
billion dollars® Consistent and compelling clinicalinadequate specialist—generalist communicatfon.
trial evidence has demonstrated that risk-factor mod@reatment of patients with coronary artery disease has
ification and treatment can markedly decrease the risknventionally been focused on treating myocardial
for future coronary events and prolong survival ifischemia and symptoms as opposed to focusing on the
patients with documented coronary artery dis€a%e.underlying atherosclerotic disease procéstherapy
Secondary-prevention medical therapies continue itintended to be initiated often weeks to months after
be underutilized in patients receiving standard medicile coronary artery disease patient’s initial presenta-
care despite the fact that these therapies are wgdin. These conventional guidelines were not sub-
tolerated by a wide range of coronary artery diseagected to clinical studies to determine if they could be
patients and are readily available in clinical practiceffectively applied in the routine clinical practice set-
and that there has been wide dissemination of cliniceg and whether they actually impact treatment utili-
guidelines calling for their us¥. zation rates.

It has been frequently reported that low-density A hospital-based strategy of cardiac risk-factor rec-
lipoprotein (LDL)-cholesterol levels are not deterognition and atherosclerosis treatment has the poten-
mined and lipid-lowering therapy is not used in aial to address many of the attributable factors that
substantial number of patients with documented cogontribute to underutilization of secondary-prevention
measures. After a chart review analysis of patients
with previously documented coronary artery disease
undergoing cardiac catheterization at the University of
California Los Angeles (UCLA) Medical Center in
1992 and 1993 revealed a very low rate of LDL
documentation and lipid-lowering treatment, an alter-
native treatment implementation strategy was sought.
With the aim of improving treatment utilization, a
hospital-based treatment program termed Cardiac
Hospitalization Atherosclerosis Management Program
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(CHAMP) was developed and implemented at thiney are no longer at risk for recurrent events. Sec-
UCLA Medical Center, a university-affiliated teach-ondary-prevention therapy that is initiated weeks to
ing hospital. CHAMP was first initiated in January oimonths after discharge may be viewed by the patient
1994 under an ongoing medical enterprise qualitys less important and optional.

improvement collaboration—the UCLA Clinical Ef- One of the perceived barriers to initiating choles-
fectiveness Initiative. The program focused on initiaerol-lowering therapy before hospital discharge is the
tion of aspirin, cholesterol-lowering medication (tibelief that lipid levels are inaccurate in patients hos-
trated to LDL <100 mg/dL), B-blocker, and angio- pitalized with a coronary event. Although total- and
tensin-converting enzyme (ACE) inhibitor therapy in.DL-cholesterol levels can decrease by as much as
conjunction with dietary and exercise counseling iB0% within 48 hours of hospitalization for acute myo-
patients with established coronary artery disease kgrdial infarction, studies have demonstrated that lipid
fore hospital discharge. values obtained on hospital admission are reflective of

the baseline state and useful in detecting hyperlipid-
RATIONALE FOR HOSPITAL-BASED emia21.22[ipid panels obtained on hospital admission

MANAGEMENT OF CORONARY can be utilized to guide initiation and dosing of lipid-

ARTERY DISEASE lowering medications. It has also been demonstrated
This program addressed the low rate of secondakypat in patients hospitalized with myocardial infarc-
prevention treatment utilization in patients Wltl‘tion, 93% have baseline LDL-cholesterol of100
known coronary artery disease. The design was basgghy/qL and/or failed to achieve an LDL-cholesterol
in part, on the hypothesis that a simplified treatmefye| of <100 mg/dL after 3 months of nurse case
algorithm that (1) focused on initiating secondary,anager—supervised diet and exercise, and ultimately
protection measures before hospital discharge and {@)ired initiation of lipid-lowering medicatiors.
utilized inpatient hospital resources would be a moig e, in patients in whom an admission lipid panel is
effective way of initiating treatment. Studies in othef o 5 ailable, it is unlikely that an LD 100 mg/dL

have demonstrated that disease-management pIpg,iq iowering medications. A case can be made for
grams initiated at the time of hospitalization result

Irihitiating empiric treatment with a 3-hydroxy-3-meth-

B e o e pcats lOaY-coenzyme A (HMG-Cof) reduciase i
aged conventionally? Initiation of interventions for itor in hospitalized coronary artery disease patients in

. ; . ; g whom, although intended, a lipid panel was not ob-
smoking cessation while patients are hospitalized W'!%ined during hospitalization.

acute myocardial infarction have been shown to res . .
in higher cessation rates than interventions initiated jn CHAMP was focused on implementing secondary-

the outpatient settiné® There have been substantialI>PrevemIon medical treatment and providing compre-

higher utilization rates 6 months to 1 year after ho 1ensive risk-reduction counseling for patients with

pital discharge for therapies such as aspirin #hd demonstrated coronary artery disease in the hospital

blockers, which are frequently initiated before hospE€tting: The treatment algorithm centered on combi-
tal discharge, as compared with therapies such A&tion medical therapy in conjunction with diet and
cholesterol-lowering medications, which are conver@X€rcise counseling targeting the underlying athero-
tionally initiated on an outpatient basis. sclerotic disease process. The program guided the
Conventional treatment guidelines such as the Niltiation of aspirin and an HMG-CoA reductase in-
tional Cholesterol Education Program (NCEP) ATP- ibitor in all patients with coronary artery disease at
and -1l guidelines have recommended delaying bas@€ time of diagnosis and the use @fblockers and
line lipid assessment and treatment until 6 weeks aftBfcE inhibitors for selective indications. The treat-
acute presentation in recognition that the acute-phd&nt algorithm applied was also based on the theory
response triggered by acute myocardial infarctioi8at physician and patient compliance and long-term
and coronary artery bypass grafting can substantiaffgatment utilization would be enhanced by initiating
lower total- and LDL-cholesterol levef8.A trial of ~Secondary-prevention measures, including cholester-
diet and exercise is then recommended as first-liglowering medications, before hospital discharge.
therapy and must be demonstrated to be inadequkteking the initiation of lipid-lowering medication
before initiating drug treatment. As a result, institutio&nd other secondary-prevention measures to the pa-
of treatment is postponed to a time when patients méignt's cardiac hospitalization potentially sets up the
no longer be focused on their underlying atherosclg¥essage that this therapy is important for the preven-
rotic disease process. There are frequently less #@n of recurrent events and is an essential part of
sources available in the outpatient as opposed to iifieatment.
patient setting, and coordination of care between car- CHAMP targeted patients with documented coro-
diologists and generalists may be more difficulary artery disease, including those hospitalized with
Discharging patients from a cardiac hospitalizatiounstable angina, acute myocardial infarction, or ische-
without secondary-prevention measures may creatgc heart failure, and those hospitalized for cardiac
the false impression that the patient’s revascularizarocedures including cardiac catheterization, angio-
tion procedure or antianginal medical regimen wagdasty/stenting, and coronary bypass. The clinical
definitive treatment of their atherosclerosis and thaeatment guideline utilized for this program follows.
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CHAMP TREATMENT GUIDELINE along with dietary instructions; and (e) patients should
Definitive therapy for patients with coronary artery be encouraged to stop smoking and formal cessation
disease: Coronary atherosclerosis is a progressive digeatment and referral provided; (B)blockers should
ease. Although short-term prognosis may be improvée@ started in all patients after myocardial infarction
with medical management and revascularization straind those with heart failure as well as used preferen-
egies, the underlying atherosclerotic disease procegsly as needed to manage blood pressure or symp-
must be addressed to improve long-term patient oubms in all other patients, unless contraindicated; (6)
come. The goal, whether during hospitalization foACE inhibitors should be started in all patients with
coronary artery disease or an outpatient visit for amronary artery disease, unless contraindicated; (7)
reason, is to ensure the initiation and maintenance trapies such as calcium antagonists and type | anti-
therapies that will alter the natural history of thisrrhythmic agents that have been shown to potentially
disease, improve clinical outcome, and prolong patiejticrease the risk of adverse outcome should, in gen-
survival. o eral, be avoided in patients with coronary artery dis-
Therapies that have definitively been shown tgase; and (8) therapies such as nitrates and percutane-
lower the risk of subsequent mortality in patients witys transluminal coronary angioplasty, which provide
demonstrated coronary artery disease include aspirgymptomatic benefit but have not been shown to im-
cholesterol-lowering medications, ACE inhibitors, expact mortality or the incidence of acute coronary syn-
ercise, and smoking cessation. Medications that lowgfomes, should, in general, be reserved for patients
the risk of myocardial infarction in patients with cor\yho remain unacceptably symptomatic despite ther-

onary artery disease as well as prolong survival i,y with aspirin, statin, ACE inhibitog blocker, and
patients after myocardial infarction incluggblock- 54 exercise program.

ers. Despite overwhelming clinical-trial evidence sup- cHAMP treatment algorithm: Patients with estab-

portingdtheirl_usg, tkr\]ese sq(;vi(\j/ag-enhancing th‘ler""pif‘?§hed coronary artery, cerebrovascular, and peripheral
are un Ierut't'fe Vth‘?n guiaed by COnve”t'Ona.dtr?aé“therosclerosis are at high risk for vascular events and
ment algorithms. This treatment program guideling, ia: death regardless of identifiable risk factors and
aims to optimize the initiation and maintenance of the, o jless of whether they have undergone revascu-
definitive treatments for coronary atherosclerosis. larization. Combination therapy targeting the underly-

PROGRAM OVERVIEW ing atherosclerotic disease process can markedly im-

. ; . rove clinical outcome in patients with atherosclero-
The program is summarized as follows: (1) Thgis, whereas failure to employ these therapies

diagnostic and therapeutic focus for patients with coy- - - d
onary artery and other vascular disease should shift\!gre"’lseS patient mortality. Compliance and treatment
address the underlying atherosclerosis disease p '

cess; (2) patients with coronary artery and other at
erosclerotic vascular disease should be treated w
therapies that have been demonstrated to alter
natural history of atherosclerosis, decrease cardi
events, and improve survival; (3) patients should . : S - )
treated regardless of whether they have undergone pital without initiation of definitive atherosclerosis
are undergoing a revascularization procedure and feeatment (Figure 1).

gardless of whether they have symptomatic angina, " Patients with coronary, cerebral, or peripheral
silent ischemia, or atherosclerosis without ischemidtherosclerosis during hospitalization (1) send admis-
(4) aspirin, an HMG-CoA reductase inhibitor, dietS'on cardiovascular lipid panel; (2) prescribe aspirin,
and an aerobic exercise program should be consideg@tin, ACE inhibitor, exercise, and dietary counsel-
initial and fundamental therapy for all patients witdnd; and (3) prescribeg blocker as indicated and
clinical manifestations of any atherosclerotic vascul&liscontinue calcium antagonist. After hospital dis-
disease (coronary artery disease, peripheral vascutfarge: (1) obtain fasting cardiovascular lipid panel
disease, and/or carotid artery disease); patients sho@ifl liver function tests at 6-week follow-up; (2) adjust
not be discharged from the hospital or leave theftatin dose to achieve LDL-cholesterol levell00
initial outpatient encounter without initiation of themg/dL; (3) recheck in 6 months, review medications
following secondary-prevention measures unless cop? each subsequent visit, and reinforce adherence to
traindicated: (a) aspirin (81-325 mg once daily)he atherosclerosis treatment regimen.

should be started in all patients, unless contraindi- Medical regimen for patients with atherosclerosis:
cated; (b) HMG-CoA reductase inhibitors should be ASPIRIN: Patients should continue on aspirin 81—
started in all patients even if their cholesterol is in thd25 mg per day indefinitely after discharge. In patients
so-called normal or borderline range (target lipid lewvith coronary artery disease, aspirin lowers the risk of
els in patients with coronary or other vascular diseasexyocardial infarction, unstable angina, need for re-
cholesterol=160 mg/dL, LDL cholesteroi=100 mg/ vascularization, and death. Pooling data from the 4
dL, and HDL cholestero=45 mg/dL); (c) dietary largest trials suggests a 48% reduction in the risk of
counseling should be provided; (d) an aerobic exercisgyocardial infarction and a 51% reduction in the risk
program consisting of moderately intense activity foof death. This benefit continues beyond 10 yéars.
30-60 minutes 57 times a week should be prescribBdtients that have definite contraindications to aspirin

lization can be enhanced by employing secondary-
revention measures before hospital discharge. Pa-
fnts (including chest pain, unstable angina, acute
é(ocardial infarction, cardiac catheterization, angio-

sty, coronary bypass, and ischemic heart failure
spitalizations) should not be discharged from the
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LDL > 100 mg/dL LDL <100 mg/dL
Advance Dose and/or Continue Treatment
Add Niacin, Resin Recheck in 3-6 months

Recheck in 6 weeks

FIGURE 1. The University of California Los Angeles (UCLA) Cardiac Hospitalization Athero-
sclerosis Management Algorithm for patients with clinically evident atherosclerosis. ACEl =
angiotensin-converting enzyme inhibitor; LDL = low-density lipoprotein; LFT = liver function
test.

should be considered for treatment with ticlopidinéonger when treated with an HMG-CoA reductase
250 mg twice daily or clopidogrel 75 mg daily. inhibitor. In the Scandinavian Simvastatin Survival
CHOLESTEROL-LOWERING MEDICATIONSPatients with Study (4S), there was a 34% risk reduction in major
coronary artery disease should be started on an HMGardiac events, a 42% risk reduction in cardiovascular
CoA reductase inhibitor to lower cholesterol and treahortality, and a 30% reduction in all-cause mortality
the underlying atherosclerotic disease process. Tassociated with statin treatmefthe Cholesterol and
target lipid levels in patients with coronary artenRecurrent Events (CARE) and Long-Term Interven-
disease are total serum cholesterdl60 mg/dL, LDL tion with Pravastatin in Ischaemic Disease (LIPID)
cholesterol<100 mg/dL and a high-density lipopro-trials demonstrated that even patients with “normal”
tein (HDL) cholesterol>45 mg/dL. HMG-CoA re- levels of total cholesterol and LDL cholesterol benefit
ductase inhibitors are the most effective and bestom treatment with an HMG-CoA reductase inhibi-
tolerated cholesterol-lowering medication and shoutdr.324 Patients should be educated that these medica-
be considered as the preferred first-line agent. Inititons are for the treatment of atherosclerosis, not be-
tion of an HMG-CoA reductase inhibitor in patientscause the patient has “failed” dietary treatment, and
with documented coronary artery disease results inttzat use of these medications lowers the risk of recur-
reduction in myocardial infarction, unstable anginaent events, need for revascularization, hospitaliza-
need for revascularization, hospitalization, and altions, strokes, and mortality.
cause mortality compared with patients treated with BETA BLOCKERS: These agents should be considered
diet alone. This is true regardless of whether tha all patients with coronary artery disease, because
patient has undergone coronary artery bypass graftitigey reduce the risk of myocardial infarction and make
percutaneous transluminal coronary angioplasty, oritsmore likely that a patient will survive an infarc-
being treated medically. tion.10 These agents should be considered first-line
These benefits are seen early such that patieatpgents for the symptomatic control of angina. In ad-
should be started on therapy before or at the time dition, these agents prolong survival in patients with
hospital discharge. The starting dose of statin shoypdevious myocardial infarction as well as reduce the
be a dose estimated to achieve an LEILO0 mg/dL risk of unstable angina in patients with coronary artery
based on the baseline lipid panel. In patients for whodisease. These agents also attenuate the remodeling
the baseline LDL is known, the use of the UCLA LDLprocess after myocardial infarction and reduce the risk
Treatment to Goal Guide is recommended. In patient$ developing heart failure. In a patient with coronary
for whom the baseline cholesterol/LDL is pending oartery disease and hypertensigh,blockers are an
not known, empiric doses may be used: lovastatin 4Xcellent first-line agent. The duration of benefit with
mg ghs, pravastatin 40 mg ghs, simvastatin 20—40 n@ng-term therapy has not been fully defined but ap-
ghs. Patients who fail to achieve target lipid levelpears to extend foe5 years in patients after myocar-
(LDL <100 mg/dL) at 6 weeks after initiation ofdial infarction. Use target doses as clinically tolerated.
therapy should have their dose increased or an addi- ACE INHIBITORS: These agents have potent vascular
tional agent (niacin or cholesterol-binding resingnd cardiac protective effecslhese agents are poten-
added Patients with coronary artery disease will liveially indicated in all patients with atherosclerosis. Pa-
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tients after myocardial infarction have improved survivddeen carefully considered. Amiodarone should be
and less heart failure when treated with ACE inhibitorgonsidered the only safe antiarrhythmic agent in pa-
All patients with myocardial infarction without contra-tients with coronary artery disease. Compared with
indications should be started on ACE inhibitors withiplacebo, amiodarone was neutral with respect to sud-
24 hours and treated long term. The risk of myocardiden death and mortality in trials with patients after
infarction or unstable angina and even the need foryocardial infarction.
revascularization is reduced. Patients with left ventricular EXErcISE: Patients should receive specific instruc-
dysfunction should be started and maintained on an AGiéns for a daily aerobic exercise program. Exercise
inhibitor indefinitely. ACE inhibitors have been demonincreases HDL, reduces the risk of myocardial infarc-
strated to benefit patients with coronary artery diseasen, and improves survival in patients with coronary
and/or peripheral vascular disease by reversing endothetery disease. Either a home-based program or super-
lial dysfunction, lowering the risk of atherosclerosis provised cardiac rehabilitation can be recommended. This
gression, reducing myocardial infarction, reducing an essential component of the management of pa-
stroke, and reducing cardiovascular mortality. This betients with coronary artery disease and is highly ef-
efit appears to be independent of blood pressure stafiestive in preventing subsequent cardiac events. Pa-
Use target doses. tients should be offered referral to a cardiac rehabili-
NITRATES: These agents should be considered se@tion program their area. In addition to a specific
ond-line agents afte@ blockers for the symptomatic exercise prescription, patients require instructions on
control of angina. There are no long-term data showetivities that are permissible and those that should be
ing that nitrates improve prognosis in patients withvoided (e.g., heavy lifting).
coronary artery disease, so their use is indicated solely SMOKING CESSATION:Particular attention should be
for symptom relief. Patients who are not having symppaid to smoking cessation. Patients who continue to
tomatic angina do not need to be routinely dischargetihoke after presenting with unstable angina have 5.4
on long-acting nitrates. When long-acting nitrates atenes the risk of death from all causes compared with
indicated, a daily nitrate-free interval is necessary fmatients who stop smoking. Patients should be offered
decrease tolerance. Patients should be discharged viitiensive smoking cessation intervention during hos-
sublingual nitroglycerin—to be taken as needed—amtalization. This should include both physician and
well as instructions for its use. nurse counseling focusing on relapse prevention. Pa-
CALCIUM ANTAGONISTS: These agents decrease chesients should receive a relapse prevention manual and
pain but do not decrease the risk of a cardiac eventloe given written information about the outpatient be-
improve survivak-25 They should, in general, not behavior modification programs available and the option
prescribed to patients with known coronary artergf nicotine replacement therapy and/or bupropion SR
disease. Calcium antagonists should be considered [ustained release]. The recommendation for smoking
palliative use only in patients who have failed ta@essation should be clearly documented in the medical
respond to all other therapy. In patients after myocarecord.
dial infarction, the risk of a subsequent cardiac event pieT: Studies of HMG-CoA reductase inhibitors,
and mortality is not reduced and may in fact be invhich demonstrated reduction in mortality, have uti-
creased with calcium antagonists. In patients witized these medications in conjunction with dietary
coronary artery disease, there may be an increased mgskinseling. Patients and family members, if available,
of myocardial infarction. In patients after angioplastyshould receive counseling on the NCEP Step 2 Diet
there is an increased risk of adverse events with caldring the hospitalization. Information on the outpa-
cium antagonists compared with placebo. In patientient dietary modification programs available should
with angina, there is an increased risk of coronatye provided.
events with calcium antagonists as compared with PATIENT EDUCATION: The patient and his or her
angina control withd blockers. In patients with cor- family member or advocate should be instructed on
onary artery disease and hypertension, these agethis use of medications and monitoring of symptoms.
should be reserved for those who are intolerant of dihe purpose, dose, and major side effects of each
fail to have their blood pressure controlled wifh medication prescribed should be explained. Written
blockers, ACE inhibitors, angiotensin-receptor blockmedication sheets and a medication schedule should
ers, diureticspe blockers, or their combinations. be provided to each patient. Recurrent symptoms last-
ANTIARRHYTHMIC AGENTS: Type | antiarrhythmic ing more than 1-2 minutes should prompt the patient
agents increase the risk of sudden death in patiemdsstop his or her activities, sit down, and place a
with coronary artery disea$€This is because all type nitroglycerin tablet under the tongue. This may be
| antiarrhythmic agents markedly lower the fibrillatiorrepeated at 5-minute intervals. If symptoms persist
threshold of ischemic myocardium. Even when usedfter 3 nitroglycerin tablets, the patient should seek
to maintain sinus rhythm for atrial fibrillation or whentransportation to the nearest hospital emergency de-
guided by electrophysiologic study or Holter monitorpartment either by ambulance or the fastest available
ing, these agents increase the risk of overall mortalityansport (e.g., call 911). The warning signs of a heart
for coronary artery disease patients. These agemt$ack should be discussed with each patient and their
should be avoided in all patients with coronary artenynmediate plan of action reviewed. Patients should be
disease except those with implantable cardiovertstructed to contact their primary care physician or
defibrillators or in whom the risk/benefit ratio hasardiologist if they have a change in symptom pattern,
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and discuss whether changes in the management ptampliance were also recommended in the treatment
are warranted. Patient delays in seeking medical atgorithm.
tention are a major contributor to diminished benefit
with reperfusion therapy. Detailed patient educatioiMPLEMENTATION OF CHAMP
has been demonstrated to reduce the time to treatmentlo facilitate implementation and utilization of the
in acute myocardial infarction. program, this guideline was disseminated to all phy-
FoLLow-UP: Continuation of the therapies targetingsicians with hospital privileges; internal medicine,
the underlying atherosclerotic disease process mafamily medicine, and emergency medicine and cardiac
edly improves clinical outcome in patients with athsurgical house staff; and all emergency medicine and
erosclerosis. The continued use of the beneficial thexardiac nurses. Educational conferences describing
apies prescribed should be strongly reinforced duririge scientific and clinical evidence supporting the
patient follow-up. The medications the patient is takreatment algorithm were provided. The guideline was
ing should be reviewed on each visit. #1 of the redistributed to house staff 1 week before their car-
survival-enhancing medications is not prescribed, tltgac care rotations, and a monthly educational lecture
specific contraindication or intolerance should bwas provided. Cardiac nurses participated in educa-
clearly documented in the medical record. A fastinional conferences and in-services to encourage their
lipid panel should be obtained at 6 weeks to evaluatele in providing patient counseling on risk factors
whether target lipid levels have been achieved and dorring the cardiac hospitalization. Patient-education
guide cholesterol-lowering medication dosing adjustnaterials on the progressive risks of atherosclerosis
ments. The need for daily aerobic exercise should bad the benefits of compliance with medical therapy
reinforced and the patient’s progress monitored. Stremsd nonpharmacologic measures were distributed to
testing does not appear to be indicated in the routipatients during the hospitalization. Preprinted admis-
follow-up of patients with coronary artery disease ansion and postcatheterization orders were developed
should, in general, be performed for specific reasotisat included check boxes for ordering a lipid panel
such as a change in symptoms or in following patiengnd for each of the recommended therapies.
with silent ischemia. Treatment utilization rates at hospital discharge
In summary, the CHAMP treatment algorithm conbefore implementation of CHAMP and at quarterly
sisted of obtaining a baseline complete lipid panéhtervals after implementation of the program were
upon admission in all patients with known or susprovided to attending physicians, nurses, and house
pected coronary artery disease. Aspirin in a dose sfaff. Although treatment was strongly encouraged in
325 mg was initiated at time of initial presentation anthe guidelines and treatment algorithm, the final deci-
maintained at 81 mg or 325 mg in all patients withowion to initiate therapy and with which agent and dose
contraindicationsB-blocker therapy was initiated orwas left to the individual treating physician. Existing
continued upon initial presentation in all patients witlmedical and nursing staff was utilized and no addi-
acute myocardial infarction or unstable angina, artitbnal resources were provided other than medica-
was recommended preferentially to manage angirtans, modification of preprinted orders, and the guide-
symptoms, heart rhythm, and blood pressure in othlate itself. Utilization data were collected, in part, in
patients, unless contraindicated. ACE inhibitor theconjunction with UCLA Medical Center’s participa-
apy was initiated in all patients with myocardial intion in the National Registry of Myocardial Infarction.
farction 12—24 hours after admission, in all patients
with heart failure or asymptomatic left ventriculaEVALUATION OF PROGRAM IMPACT
dysfunction, and preferentially to manage blood pres- To assess the safety of initiating HMG-CoA reduc-
sure, unless contraindicated. HMG-CoA reductase itase inhibitors in cardiac patients before hospital dis-
hibitor therapy was initiated in all patients with LDLcharge, the first 1,400 patients treated at UCLA were
cholesterot>100 mg/dL during the hospitalization. Inmonitored for side effects or early rehospitalization.
patients in whom a baseline lipid panel was not olFhe medical regimens initiated during the hospitaliza-
tained or was obtainedt12 hours after acute myocar-tion and continued at discharge were well tolerated as
dial infarction symptom onset, HMG-CoA reductasshown in Table I. There were only 3 documented
inhibitors were initiated and dosed empirically. Rouincreases in liver function test>3 times control
tine use of long-acting nitrates and calcium antag@0.21%) and no incidences of rhabdomyolysis or re-
nists was proscribed unless patients had failed altéwspitalization attributed to the initiated HMG-CoA
native therapy. Counseling on smoking cessation, dieéductase inhibitors before hospital discharge.
and exercise was provided during hospitalization by To assess the impact of the program on utilization,
the individual physicians and cardiac nurses with paeatment rates and clinical outcome were compared in
tient education materials provided. The algorithm re@atients discharged after myocardial infarction in the
ommended obtaining a fasting lipid panel and live2-year period before (1992-1993) and the 2-year pe-
function tests on an outpatient basis at 6 weeks, andibd after (1994-1995) CHAMP was implemented.
the LDL cholesterol remainedt100 mg/dL, adjusting From January 1, 1992 to December 31, 1995, 548
the HMG-CoA reductase inhibitor dose, or if alreadgonsecutive men and women were hospitalized for
maximized, adding additional lipid-lowering therapyacute myocardial infarction at the UCLA Medical
of niacin, binding resin, or fibrate. Repeat lipid testin@€enter, meeting the eligibility criteria, 246 in the
and follow-up visits at 6 and 12 months to encouragae-CHAMP period of 1992-1993 and 302 in the
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TABLE | Safety of Initiating Statins During Hospitalization
Admit Discharge Abnormal Rehosp

Primary Diagnosis n Statin Rx, % Statin Rx, % LFT due to Rx
Unstable angina 224 14 82 1 0
Acute MI 302 8 86 0 0
Chest pain 326 15 74 0 0
PTCA 340 8 92 0 0
Heart failure 371 22 76 2 0
CABG 216 16 68 0 0
Total 1,779 14 80 3/1,423 0/1,423

CABG = coronary artery bypass graft; LFT = liver function fests >3 times control requiring discontinuation of
therapy; MI = myocardial infarction; PTCA = percutaneous transluminal coronary angioplasty.

period after implementation of CHAMP, 1994-1995CLINICAL IMPLICATIONS
During the baseline period, the hospital discharge Previous studies have demonstrated that quality
utilization rates for aspirin were 78%, f@ blockers improvement programs can increase hospital utiliza-
12%, and for ACE inhibitors 4%, as shown in Tabldion of specific therapies such as aspirin @bdlocker
II. During this period, 68% of patients were distherapy. CHAMP differs from previously reported
charged on calcium antagonists and 62% on longuality improvement programs in that it also inte-
acting nitrates. The utilization of lipid-lowering med-grated measurement and management of lipids into
ications at time of hospital discharge was only 6% ithe inpatient cardiac-care setting. This program pro-
the pre-CHAMP patient group. It has been prelimivides the first direct support for the American Heart
narily reported that after CHAMP, there were substassociation (AHA) Science Advisory “When to Start
tial improvements in treatment utilizatién.The hos- Cholesterol Lowering Therapy in Patients with Coro-
pital discharge utilization rates for aspirin increased teary Heart Disease” issued in 1997, which recom-
92% (p <0.001), forB blockers to 61% (p<0.001), mended that a cholesterol-reducing medication be in-
and for ACE inhibitors to 56% (10.001, Table II). stituted simultaneously with nonpharmacologic ther-
The utilization of lipid-lowering medications at timeapy at time of hospital discharge in patients with
of hospital discharge increased from 6% in the preoronary artery disease and LDL levels130 mg/
CHAMP patient group to 86% in the post-CHAMPAL.2¢ The CHAMP algorithm extends treatment be-
group (p<0.0001). There was a substantial decreagend this recommendation in that lipid-lowering med-
in the utilization of long-acting nitrates and calciunications were initiated during hospitalization (not just
antagonists. at the time of discharge) and were intended for all
The utilization rates during longer-term follow-uppatients with LDL>100 mg/dL or in whom the base-
were also impacted. At 1 year after discharge, 91% tife LDL was not documented.
the patients were being treated with a cholesterol- The CHAMP protocol was associated with a sig-
lowering medication as compared with only 10% nificant increase in treatment utilization at the time of
year after hospital discharge in the pre-CHAMP perospital discharge of medications previously demon-
riod. One year after discharge, 58% of patients h&drated to improve survival in patients with coronary
LDL levels documented to be 100 mg/dL compared artery disease. The preliminary results of this study
with only 6% of patients in the pre-CHAMP period (pdemonstrate that initiation of cholesterol-lowering
<0.0001). The impact of this increased treatment utiedications before hospital discharge appears to be

lization on clinical outcomes is currently being anasafe, results in a high rate of utilization during longer
lyzed. term follow-up, and results in a significant increase in

patients reaching an LDL-cholesterol level @fl00
mg/dL. Although applied in a university teaching hos-
pital, the methods utilized to improve treatment rates

TABLE Il Medication Utilization Rates at Discharge are readily adaptable to a variety of healthcare deliv-
ery systems.

“P e 9”32, (ﬁ‘;ﬁfﬂé@; These initial observations with CHAMP have dem-
Discharge Therapy (n = 256), % (n = 302), % onstrated that coronary artery disease risk-factor mod-
Y 78 o2 ification and treatment can be systematically inte-

spirin . . . .

8 blocker 12 6] grated into the treatment provided during cardiac hos-
Nitrate 62 34 pitalization utilizing existing resources and medical
Calcium antagonists 68 12 personnel and that they appear to be considerably
ﬁﬁ%‘_&h;z'gf 2 gg more effective than conventional guidelines and care.

Widespread application of CHAMP or other hospital-
ACE = angiotfensin-converting enzyme; CHAMP = Cardiac Hospitalization based treatment pl’OtOCOlS haS the pOtential to affect

Atherosclerosis Management Program; HMG-CoA Rl = 3-hydroxy-3-methyl- coronary artery disease treatment rates with proven
| - A red inhibitor. . .

glutaryreoenzyme A recuctase inhibilor cost-effective therapies and thus presumably reduce
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