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Summary

Background: Improved treatment of congestive heart fail-
ure (CHF) can dow disease progression, promoteclinica sta-
bility, and prolong survival.

Hypothes's: Patternsin diagnostic test utilization and phar-
macotherapy among patientswith newly diagnosed heart fail-
uremay affect outcomes.

Methods: Claims data were analyzed from al diagnostic
procedures and prescriptionsfrom 1995 to 1998in 3,353 pa-
tientswith heart failure diagnosed within 1 year. Rates of di-
agnostic testing and categories of drugs prescribed were the
main outcome measures. Demographic variablesand type of
provider were analyzed within a setting whose accessto care
wascontrolled.

Results: Rates of diagnostic testing with respect to basic,
metabolic/endocrine, dternative diagnoses, underlyingische-
mia, and left ventricular function varied asafunction of gen-
der, age, race, and primary versusspecidty careprovider. Only
4.7% of patientsunderwent al diagnosticsand trestmentsrec-
ommended in current guidelines. However, those patients
(27.5%) who underwent an evauation for ischemic heart dis-
ease and were prescribed vasodil ators or betablockersenjoyed
thelowest crude mortality.
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Conclusions: There are multiple opportunities apparent to
improvetheinitia diagnostic and therapeutic care of patients
withheart failure. Thereappearsto bean early surviva benefit
with respect to use of vasodilatorsand betablockerswithinthe
first year of trestment.
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Introduction

Previous cross-sectiond studies from large data sets have
shown increases since the 1970s in the point prevalence of
congestive heart failure (CHF) inthe United Statesand Europe
with age, coronary artery disease, valvular disease, and poorly
controlled hypertension as the mgjor determinants.12 How-
ever, selection biasesfor entry into prospective cohort sudies
and randomized trid shavelimited generdizability to commu-
nity caredueto alack of reportson theuseof diagnogtictesting
and pharmacotherapy, aswell asunderrepresentation of Afri-
can Americans, women, and the elderly.1° The purpose of the
previoudly described Resource Utilization Among Congestive
Heart Failure (REACH) study wasto report ontheepidemiol-
ogy of CHF and its care patterns within an integrated health
system. ThisREACH substudy set out to evaluate the extent
of theinitia diagnostic evaluation and described patterns of
proven pharmacotherapy utilization, withthegoa of identify-
ing opportunitiesfor clinica improvement.

Methods
Setting

Themethods of the REACH study have been reported pre-
viously.!! Briefly, Henry Ford Hospita is a 903-bed tertiary
care center, located in the Detroit metropolitan area, and re-
celvespatientswhose careisprovided primarily within Henry
Ford Hedlth System (HFHS), a vertically integrated, mixed-
model, managed-care organi zation (MCO) that includesurban
and suburban satellite clinicsin Southeast Michigan.12 Hedlth
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Alliance Plan (HAP), the primary MCO for HFHS, maintains
comprehensive administrative tables for encounters within
HFHSand hospitalsnationwide.

CaseDefinitions

Anindex case of CHF was defined as an individual who
had accumulated at least two outpatient encounters (emer-
gency department, urgent care, or clinic) or one hospitaliza-
tion coded for CHF during the study period from 1989 to
2000. Thissubgroup analysisisrestricted to patient-declared
index (newly diagnosed) cases between 1995 and 1998. As
previoudy reported in REACH, approximately two-thirds of
cases were declared index cases as they were experiencing
one hospitalization. The remaining one-third were declared
index cases starting with the second CHF outpatient en-
counter.™! The 9th Internationa Classification of Diseases,
Clinical Modification (ICD-9-CM) codesfor CHF used were
previoudy vaidated in CHF case findings and included the
following: 428.XX, 398.91, 402.01, 402.11, 402.91, 404.00,
404.01, 404.03, 404.10, 404.11, 404.13, 404.90, 404.91,
404.93, or hospitdizations with the diagnosis rel ated-group
(DRG) 127.13. 14 Vdidation of the CHF definition from chart
notes has been reported previoudly. In brief, arandom sam-
ple of patientsin REACH underwent chart review (n = 263,
44.1% women, 55.9% men). Congestive heart failure was
confirmedin 82.9% of cases. Most of thosewho did not have
CHF explicitly listed inthechart had the cardiac substrateand
associated findings to support the presence of CHF. Only
5.0% had no mention of cardiovascular disease in the chart
notes. Death was ascertained in dl study patients by death
withinan HFHSfacility, death confirmed by State of Michigan
Desath Registry tapes, or listed in the National Center for
Health Statistics Death Index.

Study Sample

Using then = 29,686 parent database of patientswith CHF,
3,353 patients who belonged to HAP and were continuoudy
enrolled from 1995to 1998, aperiod with completediagnostic
test and pharmacy data, were selected for this substudy.
Diagnogtictestswere considered completed if thetest date oc-
curred before the 1-year anniversary of the index date. Drug
exposures weretaken if at least one prescription for the drug
classwasfilled during theindex year. The databasewasunable
to provide more detailed information such as specific drug
within class, dose, quantity, or frequency of refills.

Statigtical Analysis

Univariate stati sticswerereported as proportions, or means
and comparisonsweremade with chi-squaretest or analysisof
variance, asagppropriate. Multiplelogitic regression was car-
ried out to identify the independent relations between demo-
graphics, diagnostic testing, and initial pharmacy claims on
all-cause mortdity. Statistical significance was chosen at the
a<0.05leve.

Resaults
BasdineCharacterigics

The mean age was 68.0 + 13.3 (20.7-103.0) years and
50.5% were women. Racid proportions were as follows:
Caucasian 57.4%, African American 39.3%, and other race
3.3%. Theother race group was comprised of women and men
inthefollowing categories: Hispanic, Native American, Asian,
Middle-Eagtern, and “unknown or unstated.” The types of
MCO planswereasfollows. Hedth Maintenance Organizetion
(HMO) done56.7%, Medicare HM O 37.8%, and other com-
bined HM O product 5.5%.

Diagnogtic Testing

Ratesof diagnogtictesting aregivenin Figure 1. Categories
of diagnogtic testing were grouped by demographicsand are
givenin Figure2 A-D. The categoriesformed fromthelist of
recommended testsinthe 1994 Agency for Headlth Care Policy
and Research (AHCPR) and the recent American College of
Cardiology/American Heart Association (ACC/AHA) guide-
linesfor the eval uation and management of heart failure, were
asfollows:15.16 (1) Basic evaluationincluded an el ectrocardio-
gram (ECG) and chest x-ray; (2) metabolic/endocrine eva uar
tion included thyroid-stimulating hormone (TSH) and bio-
chemistry profile; (3) dternativediagnosisevaluationincluded
acompleteblood count and urindysis; (4) ischemiaevauation
included any form of stresstesting or catheterization; and (5)
left ventricular function evaluation included echocardiogra-
phy, or | eft ventricul ography by catheterization, or nuclear an-
giocardiography. Of al cases, 44% werecardiol ogist managed
(defined astwo or morevisitswithin 1 year), withamean age
of 66.6 + 12.8, and 55.8% of patients (aged 69.1 + 13.5years)
wereprimary care physician (PCP) managed. Resultsof echo-
cardiography were available in 599 patients who underwent
the examination within HFHS, with amean g ection fraction
(EF) of 46.0+ 14.9%, range 6-74%. Of note, if an EF of 45%
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Fic.1 Ratesof diagnostictesting performedinthefirst year after di-
agnosis of congestive heart failure in 3,353 Hedlth Management
Organization enrolleesinthe REACH (Resource Utilization Among
Congestive Heart Failure) study. CXR = chest x-ray, ECG = 12-lead
electrocardiogram, echo = echocardiography, cath = cardiac catheter-
ization, MUGA = nuclear angiocardiography, GXT =graded exercise
tolerancetest, Biochem = biochemistry panel, CBC = completeblood
count, UA = urinalysis, TSH =thyroid stimulaing hormone.
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Fic.2 Ratesof diagnostic testing per category accordingto (A) gender, (B) age, (C) race, and (D) provider type. Diagnostic testing categories
areasfollows: (1) Basic = basic evaluation included an el ectrocardiogram (ECG) and chest x-ray; (2) Met/End = metabolic/endocrine evalua-
tionincluded thyroid stimul ating hormone (TSH) and biochemistry profile; (3) Alt = alternative diagnosiseva uation included acompleteblood
count and urinalysis; (4) Ischemia=ischemiaevaluationincluded any form of stresstesting or catheterization; and (5) LV Fxn=Ieft ventricular
function eval uationincluded echocardiography, or |eft ventricul ography by catheterization, or nuclear angiocardiography.

was used to delineate predominately systolic versusdiastolic
dysfunction, 214 of 599 patients (35.7%) had predominately
systolic dysfunction with amean EF of 28.7 + 9.4%, and 385
of 599 (64.3%) had predominately diastolic dysfunction with
amean EF of 55.7 + 6.2%. Patients with predominately sys-
tolicdysfunctionwereonly dightly morelikely tobecared for
by a cardiologist (51.9%) than by a primary care physician
(48.1%), p=0.01. Theunivariate oddsratio (OR) for the asso-
ciation of an ischemia evaluation and death was 0.67, 95%
confidenceinterval (Cl) 0.54-0.83, p< 0.0001. Whenthisas-
sociation was adjusted for age, gender, and race, the associa
tion remained significant (adjusted OR = 0.78, 95% Cl,
0.63-0.98, p=0.03). Asacheck onlead-timebias, therates of
diagnodtic testing were checked by index year for each of the
five categories above for the years 1995, 1996, 1997, and
1998: (1) Basic evaluation: 83.8, 82.7, 82.5, and 80.0%, re-
spectively, p=0.10; (2) metabolic/endocrine eval uation: 40.4,
455,431, and 39.5%, respectively, p=0.50; (3) dternativedi-
agnosisevauation: 76.2, 74.3, 68.6, and 63.7%, respectively,
p<0.0001; (4) ischemia evauation: 44.7, 39.5, 39.2, and
39.3%, respectively, p=0.06; and (5) left ventricular function
evaluation: 75.4,72.8, 75.1, and 77.2%, respectively, p=0.26
(al pvaluesderived from chi-squarefor linear trend). Thisin-
dicated that it was unlikely that cardiac tests prior to 1995,
such as catheterization or echocardiography, falsdy lowered
theratesobserved.

M edication Profiling

Rates of medication utilization aregivenin Figure 3. Med-
ication utilization patterns by demographic groups are given
in Figure 4 A-D. Categories of drug utilization are (1) an-
giotensin-converting enzymeinhibitor (ACEI), (2) betabl ock-

60
50

40

30
20
10

Percent of cases

Diur ACEI BB Dig NTG CCB Hyd ARB

Fic.3 Overdl ratesof medication utilization during thefirst year of
heart falure treatment in 3,353 HMO enrollees in the REACH
Study. Diur = any form of diuretic, ACEI = angiotensin-converting
enzymeinhibitor, BB = beta blocker, Dig = digoxin, NTG = long-
acting nitroglycerin, CCB = calcium-channel blocker, Hyd = hy-
draazine, ARB = angiotensin | receptor blocker. Other abbrevia-
tionsasinFigurel.
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Fic.4 Ratesof medication utilization per category accordingto (A) gender, (B) age, (C) race, and (D) provider type. ACEI = angiotensin-con-
verting enzymeinhibitor, BB = betablocker, VD = angiotensin-converting enzymeinhibitor, angiotensin 11 receptor blocker, long-acting nitrates

and hydralazine, or acombination of thethree.

er (BB), (3) any vasodilator therapy (ACEI, combination of
long-acting nitrates and hydralazine, or an angiotensin I re-
ceptor blocker [ARB]), and (4) digoxin. In al, 657 patients
(19.6%) received both an ACEI and BB. Of note, thedatawere
collected during thetime prior to therel ease of most ARBson
the U.S. market. Figure 5 compares the mortality over the
study period of those patients on vasodilator or BB therapy.
Thedatabase did not specify the primary reason for BB thera-
py; hence, it was possiblefor BB therapy to be prescribed pri-
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Fic.5 Mortdity ratesin 3,353 HMO enrolleesby initial medication
profile over 20.1 + 12.7 months. Vasodilatorsincluded angiotensin-
converting enzymeinhibitorsin 1,652/1746 (96.4%), angiotensin 1
receptor blockers, long-acting nitrates and hydraazine, or acombin-
ation of thethree.

marily for ischemic heart disease in patients who had con-
comitant CHF.

Initial Packageof Care

Only 4.7% of patients underwent complete diagnostic test-
ing and received prescriptions for both vasodilator and BB
duringthefirst year of care. A diagnostic eva uation for under-
lyingischemiawas associated with theuse of vasodilatorsand
BB (OR=1.71,95%Cl 1.49-1.97,p<0.0001, and 2.43, 95%
Cl 2.09-2.83, p<0.0001). Giventheseredlaions, wedefineda
“dedirable package of car€’ to be the performance of anis-
chemia evaluation and administration of either vasodilator
therapy or BB inthefirst year of diagnosis. Only 27.5% of pa-
tientsmet these criteria; however, therewasasignificant mor-
tality advantage for those who received thisdesirable, initia
care plan over a mean 20.1 months of observation, (6.7 vs.
15.3%, OR = 0.40, 95% CIl 0.30-0.53, p< 0.0001). Multivar-
iate analysis confirmed age (OR = 1.024, 95% Cl 1.015-
1.033, p<0.001), male gender (OR = 1.33, 95% 1.08-1.64,
p=0.007), useof vasodilators (OR =0.52, 95% Cl 0.41-0.64,
p<0.0001), use of betablockers (OR = 0.75, 95% CI 0.57—
0.98, p = 0.04), and cardiologist care (OR = 0.51, 95% Cl
0.42-0.67, p<0.0001), asindependent predictorsof mortality
(Hosmer Lomeshow statistic, p = 0.50) In thismodel, which
included age at diagnosis, gender, and race, the type of diag-
nostic evaluation, including whether or not an echocardiogram
was performed, washot asignificant predictor of mortality.
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Discussion

Effortstoimplement CHF guidelinesand utilize mortality
reducing drugs may be impacting the population of patients
with CHF in severad ways.1> 16 The methods used in the
REACH Study havebeen shownto beinlinewith other popu-
lation estimates of survivorship in CHF, supporting the case
that improved treatment of CHF is prolonging the survival of
thesepatients. 119 Theprincipal finding of thecurrent study is
that there are multiple opportunitiestoimprovethe diagnostic
evaluation and initial choice of medicationsfor patientswith
CHF dong the lines of the 1994 AHCPR and recent 2001
ACC/AHA guiddines, whichweremetinfull by only 4.7% of
our study group.20-22

Although the underlying etiologiesof CHF in REACH are
not known, wewould expect, likein other CHF populations,
that theleading cause of CHF isischemic heart disease. 2 The
rates we observed, including overall use of stresstesting or
catheterization (ischemiaeval uation) of < 35%, suggest there
isasubstantial population of patientswithischemic heart dis-
easewho may benefit from vasodilator therapy or revascular-
ization.2* The other message seeninthelow stress-testing rate
of 30% isthat the mgjority of patientswith CHF are not un-
dergoing initial assessment of peak oxygen consumption, a
key prognostic variable in selected patients who are consid-
ered for transplantation, perhapsindicating that thistest is
reserved for selected patients, moreadvanced intheir disease
state. Analysis by gender and race supported the notion that
ischemia is more often sought in men than in women and
whitesthan blacks. The gender bias, whichisconsistent with
other studies, may reflect thefact that men aremorelikely to
have predominately systolic dysfunction (43.9vs. 27.7%in
our echocardiography subset).?8 Theracid differencesin our
study varied astothetype of evaluation, with similar ratesfor
blacks and whitesin the basi ¢, metabolic/endocrine, and | eft
ventricular function categories. Alternative diagnoses were
sought more in blacks; however, ischemia was more often
looked for inwhites. Thesefindingsarelikely dueto equal ac-
cessto careamong HAP participantsand ard ativelack of so-
cioeconomic differences among participants in the study
group. Only the elderly were observed to have concordant
testing biasby agegroup in al testing categories; that is, with
each successive age group there was less diagnogtic testing
performed acrossdl categories. Theoveral low rate of “ com-
plete’ diagnostic testing was not surprising, given alarge (10
or more) number of teststo be performed, thelack of alertsor
promptsto clinicians, and thefact that aclinical diagnosisof
CHF can bereadily madein the absence of many of thetests.
Itisconceivablethat, despite etiology of CHF, reversibledis-
ease states such as hypothyroidism could contribute to wors-
ened | eft ventricular function, hence making relevant the no-
tion of being complete ininitid work-up of CHF. We were
unable to show that the completeness of diagnogtic testing,
however, makesadifferencein short-termsurvival. Itisclear,
though, that those sl ected to undergo anischemiaeva uation,
of whom 39.4% had predominately systolic dysfunction, en-
joyed abetter short-term survival. Given thelack of revascu-

larization datain our study, thisdiagnostic testing pattern can
serveonly asacrudeindicator of clinical clues, physicianand
patient preferences, and the impact of revascularizationina
portion who went on to angioplasty or bypasssurgery.

Our medication profiling data are consistent with those
published by others through the 1990s.27 L ess than optimal
useof ACEI and BB hasbeentherulein outcomesstudiesde-
spite randomized tria s supporting their widespread use.28. 2
Wedemongtrated gender differencesinthat womenwereless
likely to receive ACEI or a vasodilator program; however,
women received BB therapy as often asmen. We observed a
stepwise age bias with older patients being lesslikely to re-
ceive ACEI, BB, or vasodilators. However, dl age groups
were equally likely to receive digoxin. Perhaps this reflects
age bias countered by digoxin usefor concomitant atrial fib-
rillation, which is expected in older groups with heart fail-
ure.30 Of note, usage rates of digoxin, nitrates, and calcium-
channel blockersarelower than thosein some studies, which
may reflect on the high degree of primary care management
in REACH. From 1989 to 1997, 76.7% of REACH patients
were managed exclusively by primary care physicians who
controlled the process of cardiology referral. Our study, grat-
ifyingly, showed that when accessto careisequal, blacksare
aslikely, if not morelikely, to receivelife-prolonging medica
tionsin CHF. Thismay beduein part to expected higher rates
of diabetes and hypertension among blacks not captured in
our database. The multivariate analysis clearly showed that
efficacious medi cations predicted from clinical triashavean
early independent benefit with respect to all-cause mortaity
in CHF populations.

In both the diagnosti ¢ testing and medication profiling anal-
yses, our datashow that cardiologists, on average, haveamore
complete, evidence-based approach to CHF; however, infer-
ences with respect to processes of care among primary care
physicians and specidists are difficult. Prior studies have
demonstrated, for example, that cardiologistsaremorelikely
to carefor patientsabletotake ACEI onthebas sof serumcre-
atinine.2% 31 There also remains considerable room for im-
provement with respect to medication profiling among al pa-
tient groups. Cardiol ogist-managed patientsin our study till
did not reach ceilings of optimal treatment rates with ACEI
and BB projected from prior studies.3 Only 27% of patients
wereohserved to receiveadesirable packageof careinvolving
an evaluation for ischemic heart disease and to be prescribed
either aBB or vasodilator inthefirst year of CHF. That “ desir-
able package,” however, was related to favorable outcomes
with a6.7 versus 15.2% short-term mortality (60.0%risk re-
duction). It should be pointed out that this* desirable package”
is not as well supported in diastolic compared with systolic
dysfunction CHF because of acurrent lack of trid dataindias-
tolic dysfunction CHF. For example, use of ACEl and BB in
diastolic dysfunction is a class |1b recommendation in the
2001 ACC/AHA guidelines.16

We acknowledge that there are multiple limitationsto our
study. Using ICD-9-CM codes asthe basisfor adefinition of
CHF does not equate to stringent definitions of CHF used in
Framingham, the Nationa Health and Nutrition Examination
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Survey (NHANES), or other studies, and henceis hampered
by misclassification bias.3! Thishiasisamost certainly non-
differential and would biasany andytic conclusionto thenull
hypothesis of testing or trestment comparisons. In addition,
thesedatawere collected beforeU.S. Food and Drug Admini-
stretion approval of B-type natriuretic peptide asadiagnostic
test for heart failure. It ispossiblethat use of thisblood test for
CHF will markedly enhance the current status of the recom-
mended diagnostic evaluation.32-3* Use of claims data with
respect to diagnostic testing and pharmaceutical usage is a
proxy for the real medical transactions that occur in clinics
and hospitals. For instance, we had noway of determining the
exact temporal overlap of medication classes at any exact
pointintime. It isimportant that we acknowledge atemporal
time lag between the time of completion of trials, especialy
BB and ARB trials, and the sampling period, resultingin low-
er rates of usage than we would expect today. We had no
method for assessing for clinical decision-making on there-
sultsof diagnostic tests(such asrevascul arization) or for med-
ication intolerance or noncompliance. In addition, we had no
important medical comorbidity data, such as chronic rend
disease, which has been shown to influence short- and long-
term survival .3 Webdlieve, however, that our findings can be
hel pful in understanding aspects of CHF populationsand pat-
terns of management, but cannot be generalized to the indi-
vidual and hisor her physician’streatment plan.

Conclusions

We concludethat by use of ICD-9-CM codes and automat-
ed sources of data, there are multiple opportunities for im-
provement with respect to theinitial diagnosis and manage-
ment of CHF. Those patients selected for an evaluation of
underlying ischemic heart disease appeared to have a better
short-term survival. Although underutilized, early introduc-
tion of ACEI and BB appear to beaproxy for high-quality care
and improved outcomes. Thus, a suggested “ desirable pack-
age’ of initia care would integrate aspects of the AHCPR
1994 and ACC/AHA 2001 guidelines with respect to ascer-
taining the etiology (at least to thelevel of ischemicvs. nonis-
chemic cardiomyopathy), and include recommended treat-
ment to dow disease progression and promoteclinica stability
including (1) ACEI, ARB, or for thoseintolerant to both, long-
acting nitrates plus hydralazine; and (2) BB within the first
year of CHF21.36
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Images in Cardiology: MassiveEpicardial Adipose Tissuelndicating

SevereViscard Obesity
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Department of Clinical Sciences,“ LaSapienza’ University, Rome, Italy

el

Fic.1 MRIinapatient with visceral obesity. TSET1-weighted se-
quencewith obliqueaxial orientation for acorrect study of the four
cardiac chambers, 10 mm thickness section with 1 mm intersection
gap, 370 FOV, 256 X 256 matrix.

Magnetic resonanceimaging (MRI) study of body fat dis-
tribution was performed in two obese men of the same age,
body massindex (BMI), and duration of excessfat. Thefirst
patient had hypertension, diabetes, and high lipids levels.
Physical examination reveaed aseverevisceral obesity with
alargetruncal-abdominal fat deposition. MRI showed alarge
abdominal visceral adiposetissue and epicardia fat thickness
of 19.9 mm on theright ventricular (RV) freewall and 27.2
mm around the left ventricular (LV) apex (Fig. 1). The sec-
ond patient presented a peripheral obesity, with prevalent

Fic.2 MRIinapatient with periphera obesity.

subcutaneous fat deposition but no cardiovascular or meta:
bolic complications. MRI showed epicardia fat thickness of
4.7mmontheRV freewall and 7.8 mm around the LV apex
(Fig. 2). Epicardia fat, atruevisceral adiposetissue deposit-
ed around the heart, should be considered an important indi-
cator of visceral obesity and high cardiovascular risk inde-
pendent of BMI.
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