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BACKGROUND. Despite the recent availability of new classes of heart failure medications, little is known about 
national patterns in the actual physician utilization of these drugs.

METHODS. In the National Ambulatory Medical Care Survey, 2912 US physicians reported on 16,968 office vis
its in 1991-1992 with patients aged > 65 years. National estimates were obtained from weighted results that 
accounted for the complex sampling design.

RESULTS. An estimated 8.3 million (2.6%) office visits with older adults involved heart failure. This included 
9.3% of visits to cardiologists, 4.3% to internists, 3.5% to general and family physicians, and 0.6% to other 
physicians. The most frequently prescribed medications during visits with these patients were diuretics (69%), 
digitalis compounds (46%), angiotensin-converting enzyme inhibitors (30%), and nitrates (19%). Internists and 
general and family physicians prescribed angiotensin-converting enzyme inhibitors, digitalis compounds, and 
loop diuretics for patients with heart failure less often than did cardiologists.

CONCLUSIONS. These are the first national surveillance estimates of physician practices in the management of 
heart failure. These data were collected during the same period in which heart failure clinical trial results were ini
tially published, and they provide a baseline for monitoring the influence of recent clinical practice guidelines and 
professional education on changes in the management of heart failure by primary care physicians.
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H
eart failure is a major health problem 
among older adults.1 Traditional thera
peutic approaches involve counteract
ing compensatory mechanisms o f the 
pathophysiology o f heart failure rather 

than reversing specific defects in dysfunctional 
myocardium.2,3 Although information is available 
regarding recent trends in the pharmacologic man
agement o f hypertension4'7 and myocardial infarc
tion,8'10 little is known about drug utilization patterns 
for heart failure in the United States. For several 
decades, heart failure research has focused on the
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therapeutic benefits o f vasodilators.1112 In 1986, 
Hlatky et al13 assessed whether changes in the 
understanding and treatment o f heart failure had 
been accepted into clinical practice. Survey results 
showed that most physicians considered diuretics 
to be first-line therapy for heart failure. 
Furthermore, physicians reported using vasodila
tors in addition to digitalis and diuretics as thera
peutic options for heart failure; the most commonly 
used vasodilators, in order o f physician preference, 
were nitrates, captopril, hydralazine, and prazosin.11

Clinical trials conducted during the past decade 
assessed the impact o f various drug treatments on 
the management o f heart failure among patients 
with a left-ventricular ejection fraction <45%.I4,B 
The clinical trials demonstrated improved survival 
with therapies that included angiotensin-converting 
enzyme (ACE) inhibitors, hydralazine, and isosor- 
bide dinitrate.16'19 Several studies found, however,
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that other treatment strategies for patients with 
advanced symptoms provided symptomatic benefit 
but may have impaired survival.20-22 

Little is known about the actual pharmacologic 
management practices for heart failure at the time 
that these clinical trial results were published. The 
National Ambulatory Medical Care Survey (NAMCS) 
is the only national surveillance system that exam
ines the drug-prescribing patterns o f office-based 
physicians. Survey years 1991 and 1992 represent the 
most recent data available for analysis o f these pat
terns. Thus, the NAMCS affords the opportunity to 
expand our understanding o f physician drug utiliza
tion patterns during and immediately following ini
tial publications o f clinical trial results. This study 
also provides insight into the characteristics o f 
physician encounters with older patients who have 
heart failure.

METHODS

The NAMCS is designed and conducted by the 
National Center for Health Statistics, Centers for 
Disease Control and Prevention; data are collected 
by the US Bureau o f the Census. The three-stage 
probability sampling procedure, sampling vari
ance, and estimation procedures for the NAMCS 
have been described elsewhere.23"26 The basic sam
pling unit is the physician-patient encounter. In 
brief, names o f office-based physicians (defined as 
nonfederally employed physicians principally 
engaged in patient care activities in the office) 
were selected in 1991 (2540 physicians) and 1992 
(3000 physicians) from master files o f the 
American Medical Association and American 
Osteopathic Association in 112 primary sampling 
units (ie, counties, groups o f counties, townships, 
or standard metropolitan statistical areas). 
Physicians were excluded for retirement, death, or 
employment in teaching, research, or administra
tion. The total physician sample was divided into 
52 random subsamples and randomly assigned to 1 
week in the survey year. During the assigned week, 
the physician selected a systematic random sample 
of patient visits to assess for the survey.

There were 33,795 patient records completed by 
1354 (72%) o f 1887 eligible physicians in 1991, and 
34,606 records completed by 1558 (73%) o f 2142 eli
gible physicians in 1992. This study is limited to 
16,968 office visits o f patients aged > 65 years.

Physician specialities were grouped as cardiology 
(n=1273 visits), which included cardiovascular dis
ease surgeons; internal medicine (n=2004); general 
and family practice (n=2522); and all other special
ists and surgeons (n= l 1,169).

After receiving instructions from a field repre
sentative, the physician and office staff recorded 
information on patient characteristics (date o f 
birth, sex, and race); expected sources o f payment; 
up to three reasons, complaints, or symptoms given 
by the patient for the visit; a subjective assessment 
o f depression, hypertension, hypercholesterolemia, 
or obesity; a maximum o f three diagnoses; the pro
vision o f selected diagnostic or screening proce
dures, selected patient education, counseling or 
other therapeutic services; and a maximum o f five 
medications.

Physicians were instructed to record specific 
brand or generic names for all new and continued 
medications that they prescribed, injected, adminis
tered, or provided during the visit. Both brand and 
generic code numbers were assigned from the 
National Drug Code Directory, 1982 edition.27 Drugs 
were grouped into classes o f antihypertensive agents 
in the manner described by Manolio et al4: diuretics, 
ACE inhibitors, beta blockers, and calcium antago
nists. A  fifth category for other antihypertensives 
included hydralazine, reserpine, other vasodilators, 
and central-acting agents. We also defined specific 
classes o f drugs to include other medications com
monly used for heart failure, including digitalis com
pounds, nitrates, and aspirin. The generic drugs 
included in these classes are described by Konstam 
et al.28 For some analyses, diuretics were further 
classified as thiazide, loop, and potassium-sparing. A  
maximum of five ingredients were coded for each 
combination drug. We counted combination drugs 
once for each drug class (eg, a combination drug 
containing both captopril and hydrochlorothiazide 
as ingredients was counted as both an ACE inhibitor 
and a diuretic).

The International Classification of Diseases, 
Ninth Revision, Clinical Modification (ICD-9-CM), 
Third Edition29 was used to code diagnoses. Heart 
failure was defined if the record included ICD-9-CM 
diagnosis codes 428-428.9, 402.01, 402.11, 402.91, 
404.01, 404.03, 404.11, 404.13, 404.91, or 404.93. To 
ascertain whether physicians were prescribing the 
selected antihypertensive medications to anyone 
during this period, we included as another compari-
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TABLE 1

Patient Characteristics Among Adults Aged >65 Years, Examined in Office-Based Visits, by 
Heart Failure and Hypertension Status: National Ambulatory Medical Care Survey, 1991-1992

Hypertension with No Report of
No Diagnosis of Hypertension or

Patient Heart Failure, % Heart Failure, % Heart Failure, %
Characteristic (n=352) (n=4590) (n=12,026)

A g e d  > 8 5  ye a rs 2 6 .8 8 .8 8 .5

W o m e n 6 0 .6 6 5 .6 57.1

W h ite 9 1 .8 8 5 .7 9 3 .5

B la c k 6 .1 * 1 1 .3 4 .5

O th e r 2 .1 * 3.0 2 .0

H is p a n ic  o rig in 4 .7 * 4 .5 4 .4

D e p re s s e d f 8 .6 7 .8 6 .2

O b e s e f 9 .8 1 6 .8 5 .8

H y p e rc h o le s te ro le m ic t 1 2 .5 22.1 5 .8

‘ Unstable estimates. Relative standard error is greater than 30%.

fB y  physician assessment o f the patient.

Note: The national estimate o f num bers o f office visits: for heart failure, 8,341,886; for hypertension with no diag
nosis o f heart failure, 102,976,634; visits w ith no report o f hypertension or heart failure, 212,518,519.

son group adults with hypertension but no evidence 
o f heart failure. Hypertension was defined if it was 
reported as part o f the assessment, as one o f the 
symptoms or reasons for the office visit, or as an 
ICD-9-CM diagnosis code 401.0-405.99. Thus, all 
office visits were classified as either (1) heart failure 
regardless o f hypertension status, (2) hypertension 
with no diagnosis o f heart failure, or (3) no report o f 
either disease.

Frequencies o f characteristics and drug classes 
by heart failure status and physician specialty were 
weighted to take into account selection probability, 
nonresponse, and the physician-population weight
ing ratio adj ustment. The National Center for Health 
Statistics considers an estimate to be unreliable if 
the relative standard error exceeds 30%23,24; these 
unstable national estimates are indicated by aster
isks on the tables and figures.

RESULTS

Patients aged 65 years or older made an estimated 
323,837,039 office visits in 1991-1992. Among these 
office visits, 2.6% had diagnosis codes for heart fail
ure. This yields a national estimate o f 8,341,886 
office visits o f older patients with heart failure dur
ing the 2-year period. The prevalence o f heart fail

ure cases encountered dur
ing office visits with older 
patients varied according 
to physician specialty: 9.3% 
among cardiologists, 4.3% 
among internists, 3.5% 
among general and family 
physicians, and 0.6% 
among other physicians. 
Among office visit records 
that had a diagnosis code 
for heart failure, 38.2% also 
mentioned hypertension. 
Hypertension without evi
dence o f heart failure was 
reported for 31.8% of office 
visits involving older 
patients (43.8% o f visits to 
cardiologists, 46.2% to 
internists, 43.0% to general 
and family physicians, and 
18.7% to other physicians). 

Patient characteristics var
ied according to their heart failure and hypertension 
status (Table 1). Patients with heart failure com
prised a much higher percentage o f people who were 
aged 85 years or older than either patients with 
hypertension only or patients with no mention of 
either condition. Patients with heart failure were 
also somewhat more likely to be assessed as 
depressed by the physician. Among patients with 
heart failure and patients with hypertension only, 
there were greater percentages o f women and high
er prevalences o f obesity and hypercholesterolemia 
than among patients without evidence o f either con
dition.

Characteristics o f the physician-patient 
encounter also varied with heart failure and hyper
tension status (Table 2). Patients with heart failure 
were less likely to have been referred by another 
physician and were more likely to have seen their 
physician previously, especially for the same diagno
sis. The government was more likely to be expected 
to be the source o f payment for patients with heart 
failure than for those patients with hypertension 
only or those with no evidence o f either condition. 
Visits o f patients with heart fail ure and patients with 
hypertension only were more likely to include 
patient education or counseling concerning choles
terol reduction, diet, exercise, and weight reduction.
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-  TABLE 2 ________________________________________________________________

Characteristics of the Physician-Patient Encounter Among Adults Aged > 65 Years, Examined 
in Office-Based Visits, by Heart Failure and Hypertension Status: National Ambulatory Medical 
Care Survey, 1991-1992

Hypertension with No Report of
No Diagnosis of Hypertension or

Characteristic Heart Failure, % Heart Failure, % Heart Failure, %

V is it n o t a  re ferra l 9 8 .5 96.1 9 2 .4

E ver s a w  p a t ie n t b e fo re 9 4 .8 9 2 .6 8 7 .6

E ve r s a w  p a t ie n t b e fo re  
fo r  s a m e  d ia g n o s is

8 5 .5 7 7 .4 7 2 .3

G o v e rn m e n t ( inc lu d in g  M e d ic a re  
a n d  M e d ica id ) e x p e c te d  to  
b e  s o u rc e  o f  p a y m e n t

8 8 .7 8 4 .0 8 0 .7

P a tie n t co u n s e lin g  
D ie t 2 8 .5 2 3 .3 7 .7

E xe rc ise 1 1 .2 1 2 .2 5 .5

C h o le s te ro l re d u c tio n 6 .6 * 1 0 .3 2 .3

W e ig h t re d u c tio n 6 .5 * 8 .6 1 .6

S m o k in g  c e s s a tio n 1 .1* 2 .0 1 .4

*Unstable estimate. Relative standard error is greater than 30%.

Few of these older patients 
received counseling regard
ing smoking cessation.

As expected, the rate o f 
prescription o f most med
ication classes commonly 
used to treat hypertension 
or heart failure or both was 
higher for visits o f patients 
with heart failure in con
trast to visits that indicated 
hypertension with no evi
dence o f heart failure and 
visits with no evidence o f 
either condition on the 
record form (Figure 1).
Among visits o f patients 
with a diagnosis o f heart 
failure, diuretics were men
tioned in 69.4% o f visits, dig
italis compounds in 45.8%,
ACE inhibitors in 29.6%, 
nitrates in 19.3%, calcium 
antagonists in 16.1%, beta 
blockers in 6.8%, and other 
antihypertensive medica
tions in 2.3%. Aspirin was indicated on the patient 
record for 5.5% o f visits by patients with heart fail
ure; there was evidence that aspirin was prescribed 
for arthritis pain relief in only two cases. Among vis
its of patients with a diagnosis o f heart failure, fewer 
than 10% included new prescriptions. There was no 
mention o f any antihypertensive medication (diuret
ics, ACE inhibitors, beta blockers, calcium antago
nists, and other antihypertensive drugs) for 20.4% of 
the patients with heart failure, 45.4% o f the patients 
with hypertension and no diagnosis o f heart failure, 
and 86.7% o f the patients who had neither condition.

Drug utilization for patients with heart failure var
ied by clinical specialty (Figure 2). Because o f the 
small nmnbers o f patients with heart failure in the 
survey sample, many national estimates that may be 
unstable are indicated on the figure. Cardiologists 
reported a higher prevalence o f use o f digitalis com
pounds, ACE inhibitors, and loop diuretics in 
patients with heart failure than did internists and 
general or family physicians. While there was an 
overall prevalence o f 30% for use o f ACE inhibitors 
among all physician visits that involved older adults 
with heart failure, this drug was mentioned during at

least 55% o f the visits to cardiologists by patients 
with heart failure.

DISCUSSION

In 1994, the Agency for Health Care Policy and 
Research (AHCPR) sponsored the development of 
clinical practice guidelines for the evaluation and 
care o f patients with heart failure with left-ventricu
lar systolic dysfunction (Table 3).28'30 The AHCPR 
guidelines recommended that ACE inhibitors be 
given to all patients with heart failure with left-ven
tricular systolic dysfunction unless specific con
traindications existed.2830 Patients with heart failure 
with signs o f significant volume overload should be 
started with a diuretic: thiazide diuretics for mild 
overload and loop diuretics for severe overload. The 
continuum o f recommended therapy ranges from 
the use o f an ACE inhibitor alone for mild manifes
tations, to the use o f an ACE inhibitor, digoxin, a 
combination o f diuretics, and hydralazine 
hydrochloride or isosorbide dinitrate for patients 
with heart failure with more severe manifestions.30 
Long-acting nitrates and aspirin are among the rec-
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ommended treatments for patients who have persis
tent heart failure and angina but who are not revas
cularization candidates. Finally, the guidelines cau
tioned that beta blockers and first-generation calci
um antagonists may have negative inotropic 
effects.2830 Similar heart failure guidelines were 
released in 1995 by a joint task force o f the American 
College o f Cardiology and the American Heart 
Association (ACC/AHA).31 The NAMCS data for 1991- 
1992 show that US physicians were already using 
many o f these drugs before publication o f these 
guidelines.

To our knowledge, there were no national clinical 
practice guidelines for the treatment o f heart failure 
before 1994. Table 4 presents an outline o f the drug 
classes that were recommended in 1987 for the 
pharmacologic management o f congestive heart fail
ure in clinical practice.32 Depending on the severity 
in any individual patient, the treatment o f the heart 
failure state was often divided into three categories: 
(1) enhancement o f myocardial contractility with 
digitalis compounds; (2) control o f excessive salt 
and water retention with diuretics; and (3) reduction 
o f cardiac workload, including afterload with 
vasodilators.32 Although vasodilators such as 
hydralazine, minoxidil, captopril, enalapril, alpha

blockers, and nitrates were demonstrated to be use
ful by 1987, only captopril had been approved for 
treatment o f heart failure in the United States.32

Three important differences distinguish current 
guidelines from earlier conventional practice. First, 
“congestive” has been dropped from the diagnostic 
term in recognition that asymptomatic patients with 
left-ventricular dysfunction will also benefit from 
therapeutic management.15 Second, diagnosis and 
treatment o f heart failure is based on measurements 
o f the ejection fraction rather than traditional signs 
and symptoms.15 28'30'31 AHCPR heart failure guidelines 
address treatment only in patients with left-ventricu
lar systolic dysfunction (ie, an ejection fraction 
<40%).28'30 ACC/AHA guidelines,31 however, also 
describe important differences in the drug therapy 
for patients with left-ventricular diastolic dysfunc
tion (ie, a normal ejection fraction but clinical evi
dence o f pulmonary venous hypertension and con
gestion). Finally, the new guidelines are distin
guished by the emergence o f ACE inhibitors as the 
preferred initial therapy for the pharmacologic man
agement o f heart failure in clinical practice.11

The current results demonstrate that US physi
cians in 1991-1992 regarded diuretics as the major 
therapy for heart failure. During office visits with 

patients with heart failure, the most 
frequently prescribed heart failure 
medications were diuretics (69%), 
digitalis compounds (46%), and 
ACE inhibitors (30%). These results 
are similar to findings o f Hlatky et 
al,13 who reported in 1986 that 
physicians preferred diuretics 
(83%), digitalis (37%), and any 
vasodilating agent (9%) as part of 
the initial therapy for their patients 
with heart failure. The much 
greater prevalence o f ACE 
inhibitors in 1991-1992 than in the 
study by Hlatky et al probably 
reflects not only the greater avail
ability o f this class o f drugs during 
the last decade but also overall 
changes in the use o f specific anti
hypertensive medications.

The 1988 Joint National 
Committee on Detection, Eval
uation, and Treatment of High 
Blood Pressure (JNC IV)33 recom-

_ Figure 1 ---------------------------------------------------------------------------------------------------------

Proportion of office visits with patients aged > 65 years that involved prescriptions 
for drugs commonly used to treat either hypertension or heart failure, by heart fail
ure and hypertension status: National Ambulatory Medical Care Survey, 1991-1992. 
Unstable estimates that have a relative standard error greater than 30% are identi
fied with an asterisk (*).

Hi Heart Failure

Hypertension,
No Heart Failure

I I No Hypertension, 
No Heart Failure

Diuretic Digitalis ACE Nitrate Calcium Beta Aspirin Other Anti- 
Compound Inhibitor Antagonist Blocker Hypertensive

Drugs Commonly Used to Treat Hypertension or Heart Failure
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mended using either a diuretic, beta blocker, calcium 
antagonist, or ACE inhibitor as the first step o f phar
macologic therapy for hypertension. Trends in 
hypertension management demonstrate that use o f 
ACE inhibitors and calcium antagonists increased 
dramatically during the last decade with a concomi
tant decrease in the use o f less expensive diuretics, 
beta blockers, and vasodilators.4'6 Psaty et a!5 specu
lated that these trends reflected the influence o f the 
major hypertension clinical trial results on clinical 
practice; however, during that time only diuretics 
and beta blockers had been shown to reduce cardio
vascular disease morbidity and mortality in hyper
tension clinical trials.34 Indeed, recent JNC V recom
mendations suggest thiazide diuretics and beta 
blockers as the two classes o f drugs preferred for the 
initial drug therapy for hypertension.36

While patients with heart failure in the NAMCS 
shared many similarities with older patients who had 
hypertension only, there were several differences 
between the two groups. More than one fourth of 
patients with heart failure, compared with 8% of 
patients with hypertension, were aged 85 years or 
older. While this proportion o f very elderly patients 
with heart failure may seem high in contrast to clini
cal trial study populations, this 
national estimate is similar to the 
proportions o f adults aged 85 years 
or older among Medicare patients 
with an initial hospitalization for 
heart failure in 1993 (22% o f 67,700 
black patients with heart failure 
and 27% of 735,806 white patients 
with heart failure).36 Unlike results 
often reported for study popula
tions in the literature, these nation
al estimates demonstrate the het
erogeneity o f characteristics among 
patients with heart failure seen in 
actual clinical practice in contrast 
to the homogeneous characteristics 
of patients selected for heart failure 
clinical trials. Possibly reflecting 
this greater proportion o f much 
older ages in the heart failure group 
and the likelihood that fewer pri
vate resources remained for this 
older group, the government was 
expected to be the source o f pay
ment for almost 90% o f office visits

o f patients with heart failure in contrast to 84% of 
hypertensive patients with no mention o f heart fail
ure.

Because the physician had seen the patient before 
for the same diagnosis in almost 86% o f encounters 
with patients with heart failure, these results also 
demonstrate that the office visits o f patients with 
heart failure are substantially more likely to repre
sent a continuity o f care than the office visits o f older 
patients who have neither hypertension nor heart 
failure. Furthermore, there were new antihyperten
sion prescriptions in fewer than 10% o f the visits o f 
patients with heart failure.

ACE inhibitors were also more likely to be pre
scribed for patients with heart failure than for 
patients with hypertension only. Given the potential 
benefits o f ACE inhibitors in the pharmacologic 
management o f heart failure, however, the preva
lence o f ACE inhibitor use in 1991-1992 was low. 
Nevertheless, prevalences o f ACE inhibitor use 
among 30% of patients with heart failure and among 
15% of patients with hypertension but with no evi
dence o f heart failure in the 1991-1992 NAMCS are 
consistent with trends for management o f myocar
dial infarction and hypertension. Regional preva-

_ Figure 2 --------------------------------------------------------------------------------------------------------

Proportion of office visits with patients aged > 65 years with heart failure that 
involved prescriptions for selected drugs commonly used to treat either hyperten
sion or heart failure, by physician speciality: National Ambulatory Medical Care 
Survey, 1991-1992. Unstable estimates that have a relative standard error greater 
than 30% are identified with an asterisk (*).

Diuretic

Selected Drugs Commonly Prescribed to Treat Hypertension 
or Heart Failure
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lences o f ACE inhibitor use ranged between 18% and 
23% in 1990-1993 among patients hospitalized for 
acute myocardial infarction in 6306 US hospitals.10 
Trends based on data from the National Disease and 
Therapeutic Index show that ACE inhibitors 
accounted for 0.8% of all hypertensive drug men
tions in 1982 and increased to 24% by 1993.1 In a 
cohort o f adults aged > 65 years who were selected 
from four US communities, about 14% of those who 
had a reported history o f hypertension were taking 
ACE inhibitors in 1990°; the prevalence o f ACE 
inhibitor use among persons beginning to take anti
hypertensive medications ranged between 23% and 
26% during 1989-1992 in this cohort.5 Use o f ACE 
inhibitors was high among NAMCS cardiologists 
treating patients with heart failure (55%); this is sim
ilar' to ACE inhibitor use by 58% o f patients with 
heart failure in a 1993 cardiology clinic-based study.37

The NAMCS results show that an estimated 4 
million office visits o f patients with heart failure 
occurred each year. Cardiologists, internists, gen
eral practitioners, and family physicians were 
more likely than other physicians to encounter 
older adults with heart failure during office visits. 
It has been estimated that primary care physicians 
account for 78% o f the clinic visits o f patients with 
heart failure, while cardiologists represent only 
18% o f these visits.38 The use o f ACE inhibitors, dig
italis compounds, and loop diuretics was lower

among internists and general and family physicians 
than among cardiologists.

This study is limited by the sample size of office 
visits for heart failure in the NAMCS, which maybe 
too small to provide stable estimates o f the utiliza
tion o f some drug classes by clinical specialty. A 
second limitation includes the lack o f information 
regarding duration and severity o f heart failure 
cases. Cardiologists may be more likely than other 
physicians to encounter more severe stages of 
heart failure that require more aggressive drug ther
apy. They may also be more familiar with recent lit
erature on heart failure, clinical trial results, and 
clinical practice guidelines. Furthermore, noncardi- 
ologists may be more reluctant to use ACE 
inhibitors because two widely publicized studies in 
1985 and 1986 reported renal dysfunction and 
severe hypotension with the use o f large doses of 
ACE inhibitors among severely ill patients.*41 
Although general practitioners and internists were 
undersampled in 1992,25 specialty-specific preva
lences did not differ between 1991 and 1992. Thus, 
differences among specialties cannot be explained 
by this undersampling.

It is possible that lower prescription prevalence 
estimates observed during the surveyed encounter 
among internists and general and family physicians 
reflect prescriptions at previous encounters if pri
mary care physicians see patients with heart failure

TABLE 3

Agency for Health Care Policy and Research (1994) Clinical Practice Guidelines for the Pharmacologic Management of Patients 
with Heart Failure with Left-Ventricular Systolic Dysfunction

Symptoms Initial Strategy If Symptoms Not Resolved

M ild  D O E , n o  c lin ica l v o lu m e  o v e rlo a d

M o d e ra te  D O E  o r  m ild  D O E  
w ith  c lin ica l v o lu m e  o v e rlo a d

S e ve re  D O E

In itia te  a n d  t itra te  A C E  inh ib ito r; 
m o n ito r  if s y m p to m s  reso lve

In itita te  d iu re tic ; in itia te  a n d  t itra te  
A C E  in h ib ito r; m o n ito r

In itia te  d iu re tic , A C E  inh ib itor, 
a n d  d ig o x in ; m o n ito r

A d d  d iu re tic  (if n o t reso lve d , 
fo llo w  n e x t s te p )

A d d  d ig o x in  (if n o t reso lved , 
fo llo w  n e x t s tep )

A g g re s s iv e  d iu re tic  th e ra p y  fo r  
p e rs is te n t v o lu m e  o ve rlo a d

H yd ra la z in e  a n d /o r  n itra te s  fo r  
p e rs is te n t d y s p n e a

D ire c t v a s o d ila to r  o r  a lp h a  b lo c k e r 
fo r  p e rs is te n t h yp e rte n s io n

N itra te s  a n d  a sp irin  fo r  c o n c o m ita n t 
a n g in a

DOE denotes dyspnea on exertion.
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more frequently than do cardiologists. Furthermore, 
this limitation o f the NAMCS study design may result 
in an overall underestimate o f the total prescription 
prevalences o f antihypertension medications. 
Nevertheless, these findings represent the only 
nationally representative data to examine differ
ences between clinical specialties in the pharmaco
logic management of heart failure. Furthermore, this 
difference in prescribing patterns between special
ties is supported by consumer research data38

Other limitations o f the NAMCS data should be 
considered in the interpretation o f these results. 
Over 2.6% o f all office visits o f older patients and 
3.5% of office visit encounters between older 
patients and a general or family physician involved 
heart failure. Unfortunately, because o f the com
plex sampling design o f the NAMCS, we cannot 
infer that these findings translate into a prevalence 
of 2.6% of all older adults being diagnosed with 
heart failure. This estimate is remarkably similar, 
however, to rates for an initial hospital admission 
with heart failure as a diagnosis among the 1993 
Medicare population, aged >65 years.36 If  physicians 
had poor reliability for recording chronic and recur
ring conditions seen on repeated visits,42 cases o f 
heart failure and hypertension may be underrepre
sented in this survey because the NAMCS relies on 
chart diagnoses rather than standardized measure
ments of left ventricular ejection fractions and 
blood pressure levels. Finally, the NAMCS provides 
no information regarding dosage, compliance, or 
history of adverse effects that might influence the 
physician’s choice o f drug class.43

Despite the potential limitations o f this study, the 
results have important implications. First, it is appar
ent that the overall use o f ACE inhibitors among 
patients with heart failure was low in 1991-1992, sug
gesting that the results o f heart failure clinical trials 
may not yet have made an impact on physician prac
tices. Nevertheless, these data provide important 
baseline levels for monitoring changes in physician 
response to the 1994 clinical guidelines, to the result
ing professional education efforts, and to more 
recent clinical trial results. If these pre-guideline esti
mates are not taken into account, an inflated esti
mate of the “effect size” is likely to occur for assess
ing the impact o f these influences on changes in 
physician practices.44 Second, these results suggest 
that physicians in different clinical specialties may 
use different classes o f medications to treat heart

. TABLE 4 -------------------------------------------------------------------

Drug Classes Recommended for the Pharmacologic 
Management of Congestive Heart Failure Prior to 
Publication in 1994 of the Agency for Health Care Policy 
and Research Clinical Practice Guidelines

Treatment Strategies Drug Classes Recommended*

Im p ro ve  m yo ca rd ia l 

c o n tra c tility

D ig ita lis  c o m p o u n d s

C o n tro l e xcess ive  

flu id  re ten tion

T h ia z id e  d iu re tic s  

M e to la z o n e  (th iaz id e -re la te d ) 

L o o p  d iu re tic s  

P o ta s s iu m -s p a r in g  d iu re tic s

R e d u c e  a fte rlo ad H y d ra la z in e f

M in o x id i l f

A C E  in h ib ito rs  (ca p to p ril, 

e n a la p r il) t

A lp h a  b lo c k e rs  (p razos in , 

p h e n to la m in e )f

N itra te s  (n itrog lyce rin , is o s o rb id e  

d in itra te ) f

'F rom  Braunwald.32
(Dem onstrated to  be useful, but only captopril had been approved for 
heart failure treatment in the US prior to  publication in 198Z.32

failure. This suggests a need for further monitoring 
o f physician practices. Educational initiatives are 
needed to ensure that clinical practice guidelines for 
the evaluation and care o f patients with heart failure 
are followed appropriately by all physicians who 
encounter these patients and to ensure consistency 
in the pharmacologic management o f this condition.
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