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There is a lack of data evaluating the implementation of
guidelines in the management of coronary artery dis-
ease (CAD) or congestive heart failure (CHF) in the out-
patient setting. We analyzed an administrative data set
from the Merck & Co. sponsored national Quality As-
surance Program, a retrospective outpatient chart audit
of 58,890 adult outpatients from 140 medical practices
(80% cardiology only) in the USA with diagnoses of CAD
and/or CHF identified from medical claims data. We
determined the (1) frequency of lipid documentation and
prescription of lipid-lowering agents in patients with
CAD, (2) frequency of assessment of left ventricular func-
tion and prescription of an angiotensin-converting en-
zyme inhibitor in patients with CHF, and (3) predictors of
medication prescription. Of the 48,586 patients with
CAD, 44% had annual diagnostic testing of low-density

reached the target low-density lipoprotein cholesterol of
=100 mg/dl, and only 39% were taking lipid-lowering
therapy, which was less among the elderly than in the
younger patients. Of the 16,603 patients with CHF, 64%
had diagnostic testing of left ventricular function, and
50% of patients were taking an angiotensin-converting
enzyme inhibitor; 67% of patients received medication if
they had documented systolic dysfunction. Significant
predictors of medication prescription included diagnos-
tic testing, younger age, history of myocardial infarction
or coronary artery bypass grafting, hypertension, car-
diology specialty, and geographic region. Thus, current
practice patterns in the management of CAD and CHF
are inadequate. Patient age, diagnostic testing, and
practice environment influence medication prescription.
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lipoprotein cholesterol. Only 25% of these patients (Am J Cardiol 1999;83:1303-1307)

Cardiovasculardisease is the leading cause of de&tkart Association/American College of Cardiology
in the United States. Each year 900,000 Amerguidelineg> for managing CAD patients, and the
cans have an acute myocardial infarction; of thendgency for Health Care Policy and Research guide-
225,000 diet Coronary artery disease (CAD) is thdine for evaluating and treating patients with systolic
most common cause of congestive heart failure (CHBysfunctioné This study compares physician manage-
in the developed world, accounting for 50% of cadesment of outpatients with CAD and/or CHF with that

It is estimated that 4.9 million Americans have CHRecommended by national guidelines, and examines
and it is the leading reason for hospital admission predictors of the prescription writing of lipid-lowering
patients aged=65 years:3 There are widely acceptedand ACE inhibitor therapy.

evidence-based national guidelines for the measure-

ment and treatment of hyperlipideriand left ven- METHODS

tricular dysfunctiorf.? Physician adherence to these Selection of practices and patients: The Quality As-
guidelines remains low. Previous studies report thaurance Program is a national endeavor, established
only 8% to 39% of patients with hyperlipidemia areand funded by Merck & Co., Inc., to promote evi-
treated-12and that 37% to 73% of patients hospitaldence-based best practices beginning with an initiative
ized with CHF are discharged with a prescription foto profile physician practice patterns related to the
an angiotensin-converting enzyme (ACE) inhibimedical management of patients with CAD and/or
tor.13-15 Most of these studies report data collecte@HF in accordance with accepted guidelinesThe
before publication of the National Cholesterol Educasractices included in this study were identified by
tion Program Adult Treatment Panel Il and AmericaMedilink Internal Medicine Specialists National Ther-
apeutic Index (Plymouth Meeting, Pennsylvania) as
high users of lipid-lowering medication and ACE in-
hibitor therapy, which were based on the total number
of prescriptions written per physician. Under a con-
tract with Merck, ACCESS Medical Ltd. (Arlington
Heights, Illinois) reviewed patient billing information,
performed medical record abstractions, and main-
tained confidentiality agreements with all participating
practices. The analysis of the aggregate data was per-
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formed at Medical Review of North Carolina. The o . :
. - TABLE | Characteristics of Patients With Coronary Artery
collaborative group had no direct access to any medpjseqse (n = 48 586)

ical records. Details of the method used have been

previously published Of the 274 participating prac- | (3¢ br) {meen = SEV) 2 %g%)
tices, representing 125,433 patient records, 140 Sit€Sstemic hypertension (history) 21,090 (43%)
agreed to include blinded data from their patients [nDiabetes mellitus (history) 8,894 (18%)
the aggregate analysis. Criteria for the study sampl&evious myocardial infarction 14,178 (29%)
analyzed included: an ICD-9 diagnosis code cons s-gg;j;"gf:;‘g,{gzp"“9“’“'“9 ;‘7‘333 gm

tent with CAD (410-414) or CHF (428), age21
years, and a minimum of 2 office visits within a *%horr docym(lentation of my;:ccrdiol infcrct{on, coron;]:ly arltery.byhpass
12-m0nth period (Iast ViSit bet\Neen JU'y l, 1994, ar (ﬁir:eql:g angioplasty, stent, atherectomy, angina, or atherosclerotic heart
October 1, 1996). Geographically, 47% of practices

were in the South, 21% in the Northeast, 17% in the
Midwest, and 15% in the West. Most participating
practices (80%) were cardiology-only practices.

Patients with coronary artery disease: LIPID ASSESS-
MENT AND PRESCRIPTION OF LIPID-LOWERING THERAPY:

Cardiac medications: The percentage of patients . cteristics of the 48,586 patients with CAD are
taking a starting dose of a 3-hydroxy-3-methylglutary[sieq in Table I. A total cholesterol level was docu-

coenzyme-A (HMG-CoA) reductase inhibitor was degenteqd for 66% of CAD patients, and only 44% of
termined. Recommended starting doses of HMG-Cofytients had a chart-documented LDL cholesterol

cian's Desk Referenée and included: lovastatin 20 |esterol and LDL cholesterol were 202490.3 mg/dl
mg, pravastatin 20 mg, simvastatin 10 mg, fluvastatipy = 31 744) and 123.8- 0.3 mg/dl (n= 20,878),

20 mg. Based on the efficacy of lowering low-densityespectively. Although 61% of patients with an avail-
lipoprotein (LDL) cholesterol (using the following able LDL cholesterol value were at the 1988 National
conversions of total daily doses: lovastatin/1, prav&holesterol Education Program goal LDL cholesterol
statin/1, simvastatiix 2, and fluvastatin/2), a compa-(<130 mg/dl)2°only 25% of patients were at the 1993
rable dose was determiné¥The percentage of pa-National Cholesterol Education Program Adult Treat-
tients on a target dose of an ACE inhibitor was alsment Panel Il target<£100 mg/dl)* HMG-CoA re-
calculated. Target daily doses of an ACE inhibitoductase inhibitors were prescribed in 84% of patients,
were based on mortality trial data (enalapril 20 mgnd a few patients received fibric acid (13%), niacin
captopril 150 mg, ramipril 10 mg), and guideling8%), and bile resins (3%). However, 65% of CAD
recommendations (lisinopril 20 mg, quinapril 40 mgpatients receiving an HMG-CoA reductase inhibitor
and fosinopril 20 mg¥:7-1°Based on the conversion ofwere on a starting dose. There was no relation be-
total daily doses (enalapril/l, captopril/7.5, lisinotween LDL cholesterol and the percentage of patients
pril/1, ramipril X 2, quinapril/2, and fosinopril/1), a at a starting dose of an HMG-CoA reductase inhibitor

comparable dose was determined. Target doses wefdetween LDL cholesterol and the mean dose of the
not available for benazepril or moexipril. HMG-CoA reductase inhibitor prescribed.

Data andlysis: The final data set included abstracts Figure 1 displays the unadjusted relation between
from 58,890 patient charts. Individual practices, physfid€ and gender on the prescription of lipid-lowering
cians, and patients were not identified in the analysiSi€r@Py. The percentage of patients who received a
Data are presented as mearSEM unless otherwise Prescription for medication was greatest in the group

-~ s ; : d 55 to 64 years. There was a marked decline in
indicated. Logistic regression was used to determi ed oo . .
the predictors of the prescription of lipid-lowering an(?fescrlptlon of therapy with advancing age. The age of

ACE inhibitor therapy. The following variables were € patient also appeared to determine the impact of

. ; : : nder on the prescription of lipid-lowering therapy.
considered potential predictors: age, gender, h'Story&?omen <65 yepars olg were trgated less %ften trl?gn
diabetes, hypertension, myocardial infarction, cor

. ®nen, but this difference declined with age.
nary artery bypass grafting, LDL cholesterol docu- " Tapje || presents the odds ratios for the predictors
mentation, left ventricular ejection fraction40%, of the prescription of lipid-lowering therapy. Patients
physician specialty, and geographic region of thgere 4 times more likely to receive therapy if LDL
country based on the US Census Bureau designatigRolesterol was documented. History of myocardial
The data analy5|s W8:S performed a; Medical RGYIeinarction or coronary artery bypass grafting, hyper-
of North Carolina, using SAS for Windows (versionension, region of the country, and cardiology spe-
6.11; SAS Institute Inc., Cary, North Carolina). cialty were all associated with increased therapy.
Patients with congestive heart failure: ASSESSMENT
OF LEFT VENTRICULAR FUNCTION AND ACE INHIBITOR
RESULTS use: There were 16,603 patients with a diagnosis of
The total population of 58,890 patients include€HF. The patient characteristics of this group are
83% with CAD and 28% with CHF. There was som@resented in Table Ill. Assessment of left ventricular
overlap, with 10% of patients having both CAD andunction was documented in 64% of charts. The mean
CHF. left ventricular ejection fraction was 45 0.2%.
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pass grafting, history of hypertension, re-
gion of the country, and cardiology spe-
cialty of the physician predicted use of
ACE inhibitor therapy. Additionally, dia-
betes was also a significant predictor of
ACE inhibitor utilization. Although older
age was associated with fewer prescrip-
tions of ACE inhibitor therapy, the effect
was less pronounced than that we observed
with lipid-lowering therapy. In contrast to
prescribing lipid-lowering agents, men
were more likely to receive a prescription

1

<35 35-44 45-54 55-64 65-74 75-84

Age (Years)

for an ACE inhibitor than women across
all age groups. Table IV shows the average
daily doses of ACE inhibitor used for man-

85+

FIGURE 1. The effect of gender and age on the prescription of lipid-lowering

therapy in CAD patients.

TABLE Il Predictors of the Prescription of Lipid-Lowering
Therapy

95% Confidence

Odds Ratio Infervals

Age (yr)*

75+ 0.42 0.40-0.45

65-74 0.84 0.79-0.88

45-54 1.1 1.03-1.19

<45 0.88 0.69-0.88
Male gender 0.97 0.93-1.01
LDL documented 4.10 3.94-4.27
Myocardial infarction or coronary 1.36 1.30-1.41

artery bypass grafting

Hypertension 1.09 1.05-1.14
Diabetes mellitus 0.98 0.93-1.03
Cardiology specialty 1.32 1.26-1.40
Region®

Midwest 1.39 1.31-1.47

Northeast 1.11 1.06-1.17

West 1.06 1.00-1.27

*Compared with patients aged 55 to 64 years.
TCompared with the South.

TABLE Il Characteristics of Patients With Congestive Heart
Failure (n = 16,576)

Age (yr) (mean = SEM) 73 £0.1

Women 7,637 (47%)
Systemic hypertension (history) 6,985 (43%)
Diabetes mellitus (history) 3,968 (24%)
Myocardial infarction 3,604 (22%)
Coronary artery bypass grafting 3,561 (22%)
Documented CAD* 8,972 (55%)

*Chart documentation of myocardial infarction, coronary artery bypass
grafting, angioplasty, stent, atherectomy, angina, or atherosclerotic heart
disease.

agement of CHF and the percentage of
patients on a target dosage. Overall, only
26% of CHF patients were receiving the
recommended target dose of ACE inhibi-
tor.

DISCUSSION

Patients with coronary artery disease: Previous stud-
ies have reported that even in high-risk CAD patients,
lipid measurement and use of lipid-lowering medica-
tion is low212.21.22However, these studies focused on
lipid assessment and therapy in hospitalized or reha-
bilitation patients. There are few studies of commu-
nity outpatient usage of lipid-lowering therapy in
CAD patients. In the National Ambulatory Care Sur-
vey in 1991 to 1992, the rate of cholesterol testing was
estimated to be only 25% of 13 million outpatient
visits of patients with cardiovascular dise&sg&/e
report current outpatient practice of predominantly
cardiology specialty practices in the USA. During a
l-year period, LDL cholesterol was documented in
44% of patients with CAD. In addition to the test not
being ordered, documentation of this test at another
site—in the hospital, in the primary care office, or
other specialty office—or failure of the report to be
placed in the chart may be reasons why the LDL
cholesterol level was not in the outpatient chart.

Overall, only 39% of patients with CAD in our
study were treated with a lipid-lowering agent. Doc-
umentation of diagnostic testing of LDL cholesterol
may be a rate-limiting step in the initiation of guide-
line recommended therapy. Patients were 4 times
more likely to receive lipid-lowering therapy if LDL
cholesterol was documented in the medical record.
Patients aged=65 years was also associated with
fewer prescriptions. Compared with patients aged 55
to 64 years, patients ageel75 were 58% less likely to
receive lipid-lowering medication. Although the percep-
tion that older patients do not benefit from lipid-lowering
therapy may exist, subgroup analysis of controlled

Overall, 50% of CHF patients were prescribed atmials does not support this vie¥®.24 The results of
ACE inhibitor, 67% with documented systolic dysthese studies may need to be more widely dissemi-
function. The predictors of ACE inhibitor therapynated. Surprisingly, the youngest patients, agetb
were similar to those of lipid-lowering therapy. Payears, were also less likely to receive therapy. Reasons
tients were 2.6 times more likely to be prescribed dor this undertreatment need to be better understood.

ACE inhibitor if left ventricular function was<40%.

The region of the country and the specialty of the

Previous myocardial infarction or coronary artery byphysician also predicted use of lipid-lowering therapy.
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TABLE IV ACE Inhibitor Doses in Patients With Congestive r?-pprted n C_|InIC8.| trials may not be fully realized in
Heart Failure clinical pr.ac.tlcg. .
. Study limitations: There are several limitations of
Nge““ (DC’")Y Pirce”""ge on | this retrospective study, which make it difficult to
ose M9 arget ose precisely determine compliance with expert guidelines
Enalapril (n = 2,987) 123 +0.2 28% in clinical practice. Practices were not randomly se-
Captopril n = 1,931} 975+ 1.1 12% lected, but were mainly cardiology and specialty prac-
Lisinopril (n = 1,85¢) 14.9 = 0.3 38% : : : P
Ramipril (n = 60) 8010 48% tices with high rates of prescription for a HMG-CoA
Quinapril (n = 485) 182+ 0.6 18% reductase inhibitor or ACE inhibitor. This could result
Fosinopril (n = 284) 145+ 0.6 32% in the selection of large practices. Only practices that
All ACE inhibitors* (n = 7,603)  11.7 = 0.1 26% consented were included. The cohort is not represen-
*Comparable dose (see fexl). tative of the typical primary care practi_ce and we may
Data are presented as mean *= SEM and percentage of patients. overestimate the adherence with national gUIdellneS.

The cohort may also not be representative of all pa-
tients with CAD or CHF since administrative claims
data and ICD-9 diagnosis codes were used. However,
This suggests that in addition to patient characterigr addition to ICD-9 diagnosis codes of CAD or CHF,
tics, practice environment has an impact on the maghart documentation of CAD, i.e., diagnoses of myo-
agement of these patients. Interventions may needd&xdial infarction, coronary artery bypass grafting, an-
focus more on a systems approach that would identifjoplasty, stent, atherectomy, angina, or atheroscle-
patients who would benefit from therapy and encoufotic heart disease were available for 76% of CAD
age appropriate diagnostic testing and prescription gitients. CHF or cardiomyopathy was documented in
medication. _ _ the charts of 42% of CHF patients.

There are few data available on the proportion of |nformation on race, renal function, contraindica-
patients in the community with CAD who achieveijons, and adverse reactions to medications, and di-
their LDL cholesterol goat>2¢Unfortunately, the low etary counseling were also not available. Our data
percentage of patients at their LDL cholesterol gogherefore represent the total number of patients receiv-
(25%) may overestimate the actual rate because g medication, not necessarily the ideal candidates
practices chosen were frequent prescribers of HM@or therapy. Moreover, diagnostic testing may have
CoA reductase inhibitors and only 44% of the CAbeen done but not recorded, or documented in other
patients had a documented LDL cholesterol on thgurces such as inpatient records. We also recognize
physicians’ chart. We also examined the dosing @hat there is latitude in the guidelines for initiating
HMG-CoA reductase inhibitors. Most patients relipid-lowering therapy in patients with a LDL choles-
ceived starting dosages and were not titrated to tegrol between 100 and 130 mg/dl. Finally, our data
doses associated with reduced morbidity and mortalifyere collected between 2 and 4 years ago, and phy-
in clinical trials. This helps explain why only 25% ofsician management may have improved since then.
patients were at their goal LDL cholesterol. Nonetheless, these results show opportunities for im-

Patients with congestive heart failure: Previous stud- provement in the evaluation and management of pa-
ies documented that assessment of left ventriculgents with CAD and/or CHF.
function occurred in 35% to 59% of patients with
CHF13.15.27|n our study, 64% of patients with CHF )
had documentation of left ventricular function. Stud-, Acknowledgment: We would like to thank the
ies in patients hospitalized with CHF demonstrate@flysicians who permitted abstraction of their patient
increased prescription of ACE inhibitor therapy ovefata to make this project possible. We would also like
time 13-15.27.28However, there are few studies of com!0 acknowledge David Biggs for his statistical help
munity outpatient usage of ACE inhibitor therapy i?nd Tyler Joscelyn and Virginia Smith for their ex-
CHF patients. In the National Ambulatory Care Sur¢€llent manuscript preparation.
vey in 1991 to 1992, only 30% of prescriptions were
for an ACE inhibitor in 16,968 office visits for CHFl . , ; i
patients=65 years® We report an increased prescripd: Rvan TJ, Anderson JL, Antman EM, Braniff BA, Brooks NH, Califf RM,
tion rate of ACE inhibitor therapy, 50%, in 16,603wp. Acc/ana guidelines for the mansgement of pationts with acute myocardial
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1996. Similar to CAD patients, documentation of dis-edisier Tesk Foceon pacice qudelnes (Commitce o Menagement o
agnostic testing was an important predictor of med:cowie MR, Mosterd A, Wood DA, Deckers JW, Poole-Wilson PA, Sutton GC,
cation prescription in CHF patients. Patients were Z%gbbee DE. Thi epidemiology of heart ff““"—'ﬁ"l ean 31997,18:208 7225,
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left ventricular function was<40%. However, man- 4. Expert Panel on Detection, Evaluation, and Treatment of High Blood Choles-
agement remains suboptimal. There are also few d@'(u%lc;?ioﬁd;rlgs. Summary of the second report qf the Nathnal Cholesterol

. . R . gram (NCEP) expert panel on detection, evaluation, and treatment
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