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Multiple studies have shown sex and racial differences in the management and outcomes of
ischemic heart disease, but whether these sex and racial disparities persist in patients with tro-
ponin-only-positive acute myocardial infarction (AMI) is unknown. The authors evaluated a
nationwide sample of eligible Medicare beneficiaries, 65 years or older; who were hospitalized
(N=71,120) with a primary discharge diagnosis of AMI. Analysis was restricted to patients
with troponin-only-positive AMI (n=5897) and was substratified into 4 groups: white men,
white women, nonwhite men, and nonwhite women. The authors found that the traditional

sex and racial disparities in the evidence-based medication prescriptions for ischemic heart
diseases resolved in this cohort of older patients. Similarly, in settings of equal care, sex and
race seem to have no impact on the outcomes for older patients with troponin-only—positive

AMLI. (AJGC. 2007;16:97-105) ©2007 Le Jacq

Aiarge body of evidence has emerged demon-
trating that elevated levels of troponin add
significant diagnostic and prognostic value to
clinical variables in the identification of patients
with acute coronary syndromes at high risk for
cardiac events.'? Based on the strength of this
evidence, the American College of Cardiology
(ACC),” the American Heart Association (AHA),?
and the European Society of Cardiology™® have
officially incorporated troponin testing into con-
sensus guidelines for the diagnosis of acute myo-
cardial infarction (AMI). According to the criteria
established by these bodies, elevated levels of car-
diac biomarkers, including creatine kinase—myo-
cardial band (CK-MB), troponin I, and troponin
T, accompanied by either symptoms of ischemia
or electrocardiographic changes suggestive of
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ischemia, constitute an AMI. Thus, AMI can be
classified into 3 groups on the basis of biochemi-
cal markers: CK-MB-only—positive AMI, troponin-
only-positive AMI, and both-positive AMI. Several
studies, however, have posited that a change in
criteria might increase the reported incidence of
AMI by 20% to 58%,"" by identifying patients with
positive troponin only. :

The ACC/AHA guidelines recommend integrat-
ing early risk stratification through the use of tro-
ponin levels and subsequent therapy selection?; yet
despite ACC/AHA recommendations and multiple
studlies demonstrating that elevated troponin levels
predict a higher risk of mortality in patients with
AML'"™! guideline-based treatments that selec-
tively benefit troponin-only—positive patients are
still underused." Multiple studies have also shown
differences in sex and race in the prognosis of
ischemic heart disease,'** and have described a
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Table 1. Study Sample
No. %
Total cases abstracted 71,120 100.00
Patients excluded
Age <65y 3204 4.51
Recurrent AMI 64 0.08
Troponin level not available 20,567 28.92
CK-MB level not available 18,417 25.90
No AMI confirmation 9123 12.83
No verification of mortaiity 1655 2.33
data
Any of the above 38,024 53.46
Study sample 33,096 46.54
Troponin + 5897 17.82
CK-MB + 3689 1115
Both + 23,510 71.04
Final study sample 5897 17.82
AMI indicates acute myocardial infarction; CK-MB,
creatine kinase-myocardial band.

generally consistent pattern of less intensive treat-
ment of AMI in women compared with men, and in
blacks compared with whites, across a variety of set-
tings. P 13I6I8202950 A present, however, the impact
of sex and race on the outcome and management
of troponin-only—positive AMI is unknown.

National studies of AMI supported by the
Centers for Medicare & Medicaid Services (CMS)!
provide a unique opportunity to evaluate the
contemporary use of the troponin diagnostic stan-
dard in older populations. Therefore, we sought
to determine whether differences in sex and race
exist in outcomes and guideline-based care in this
particular older patient population.

METHODS

Data Source and Sampling. Data collected for
the Medicare Health Care Quality Improvement
Program from April 1998 to March 1999 and July
2000 to June 2001 were analyzed. These data were
collected as part of the National Acute Myocardial
Infarction Project, CMS’s quality improvement
project for AMI, and have been described previ-
ously"; they were national samples extrapolated
from Medicare fee-for-service claims.

AMI discharges were identified from the
National Claims History File, which comprises Part
A Medicare claims, by identifying records with a
principal diagnosis of International Classification of
Diseases, Ninth Revision, Clinical Modification (ICD-
9-CM) code 410.xx, excluding 410.x2.32% The
latter code was excluded because it represents an
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admission for a subsequent episode of AMI care
following an AMI within the previous 8 weeks.

Administrative data were supplemented by in-
depth clinical data abstracted from hospital medi-
cal records and have been described previously.**
Briefly, trained abstractors at CMS-contracted clini-
cal data abstraction centers performed medical
record abstraction. Interrater reliability of medi-
cal record abstraction was monitored using ran-
dom reabstraction of record samples. Discrepancies
among abstractors were identified and examined,
and retraining of staff was performed as needed,
based on the results. Extensive written abstraction
guidelines provided instruction for standardiza-
tion of data collection. Minor clarifications to these
instructions were incorporated over time, based on
the issues identified during interrater comparisons.

The sample totaled 71,120 records. Purposeful
sampling was used to select AMI discharges from
each state after sorting by age, sex, race, and hos-
pital provider number to provide a representative
sample. If the number of records for a state was
fewer than the number targeted for the sample,
all AMI discharges in the relevant period were
included. Patient vital status within 30 days, 1 year,
and 3 years after discharge was determined using
the Medicare enrollment database.*

Study Cohort. For the purposes of this analysis,
we identified a cohort of patients with clinically
confirmed AMI, defined as a discharge diagnosis
of an AMI and a CK-MB level higher than 5% or
a troponin (I or T) level greater than the upper
limit of normal, and who additionally underwent
testing for both CK-MB and troponin. We exclud-
ed patients younger than 65 years (n=3204),
recurrent AMI (n=64), those in whom troponin
(n=20,567) and/or CK-MB (n=18,417) levels were
unavailable, AMI was not confirmed (n=9123),
and those with unverified mortality data (n=1655),
leaving a study cohort of 88,096 patients (Table I).
Our analysis was restricted to those patients with a
positive troponin but a normal CK-MB (n=5897).
This sample was further categorized into 4 sub-
groups according to race and sex: white men
(WM), white women (WW), nonwhite men (NWM),
and nonwhite women (NWW),

Outcomes. The outcome variables included inhos-
pital mortality, 30-day mortality, 1-year mortality,
and 3-year mortality from discharge.

Quality Indicators. Quality of care was evalu-
ated using CMS quality-of-care indicators: aspirin
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Table Il. Acute Myocardial Infarction (AMI) Patient Characteristics by Sex and Race, Final Study Sample
WHITE NonwHITE NONWHITE
CHARACTERISTIC TotaL  WHiTE Men WomeN MeN WoMEN P
No. of patients 5897 2404 2163 682 648
Percentage of cohort 100 40.77 36.68 11.57 10.99
Demographic characteristics
Age, vy 77.6+76 76.6+7.3 79.2+7.7  75.9+7.5 77.8%7.7 <.001
65-74 37.97 42.26 29.63 48.53 38.73 <.001
75-84 41.63 41,89 43.27 36.51 40.59 .018
>84 17.89 15.85 27.09 14.96 20.68 <.001
Admission path
Home 63.63 63.35 62.00 67.89 65.59 .029
Skilled nursing/intermediate care 7.63 5,87 10.17 9.11 7.41 <.001
Medical history and comorbidities
Prior AMI 35.61 39.23 32.41 37.10 31.33 <,001
Hypertension 73.24 66.93 75.64 75.07 86.73 <.001
Prior stroke 21.49 19.59 22.42 22.43 24.38 .020
Prior heart failure 31.42 29.58 33.43 30.21 32.87 .030
Prior PTCA 11.90 15.02 9.66 1.58 8.18 <.001
Prior CABG 15.82 23.04 9.85 15.25 9.57 <.001
Diabetes 38.73 36.61 36.66 41.35 50.77 <.001
COPD 24.54 27.83 22.47 24.93 18.83 <.001
Current smoker 15.82 17.43 13.27 21.55 13.27 <.001
Dementia 12.46 10.18 16.13 9.97 11.27 <.001
Terminal illness 0.17 0.33 0.05 0.15 0.00 .077
Ciinical characteristics )
Chest pain <48 h 57.95 59.48 56.31 60.12 55.71 .061
ST elevation on arrival 16.96 17.10 16.18 19.79 16.05 .155
Systolic BP <125 mm Hg 32.41 34.36 32.45 31.38 26.08 .001
Respiratory rate >25 BPM 20.59 18.76 22,19 19.65 22.99 .012
LVEF <0.35 23.81 24.08 22.93 26.39 22.99 .288
Creatinine >2.5 mg/dl_ or BUN >40 mg/dL  20.59 19.59 19.97 21.99 24.85 .019
Hematoctrit <30% 9.12 7.49 10.17 9.24 11.57 .002
White blood cells >20,000/mm?3 5.05 4.16 7.038 - 3.23 3.70 <.001
Albumin <3 g/dL 10.46 9.53 11.00 10.70 11.88 .225
Heart failure 24.08 22,75 24.83 23.75 26.85 125
Specialty of admitting physician
Cardiology 29.25 33.69 24.73 31.09 25.93 <.001
Internal medicine 31.41 28.24 33.38 33.28 34.57 <.001
General/family practice 14.96 13.44 17.20 13.49 14.66 .003
Hospital characteristics
Teaching 48.31 45.01 43.78 51.91 53.70 <.001
PTCA and CABG 50.28 50.87 47.67 54.40 52.47 .007
CATH only | 6412 63.85 62.37 69.06 65.74 012
Private, non-for-profit 74.57 78.54 79.06 72.58 70.68 <.001
Public 13.02 11.56 12.16 17.16 16.98 <.001
Data are presented as mean + SD or number (percentage) unless otherwise indicated. PTCA indicates percutane-
ous transluminal coronary angioplasty; CABG, coronary artery bypass graft surgery; COPD, chronic obstructive
pulmonary disease; BP, blood pressure; BPM, breaths per minute; LVEF, left ventricular jection fraction; BUN,
blood urea nitrogen; and CATH, coronary angiography.
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and B-blocker use within 24 hours of arrival, and
aspirin, f3-blocker, angiotensin-converting enzyme
inhibitor (ACEI), and statin prescription on dis-
charge.* Patients were counted as eligible for early
therapies if they had confirmed AMI, were not
transferred from another hospital or emergency
department, were not transferred to another hos-
pital or emergency department on day 1, and did
not die on day 1. Patients were counted as eligible
for discharge therapies if they had confirmed
AMI, were not transferred to another acute care
hospital, and did not die during hospitalization,
After identifying confirmed patients with AMI who
were eligible for the therapy, a subset of patients
who were “ideal” candidates for the therapy was
defined by excluding patients with absolute or
relative contraindications from the denominator,
paralleling approaches to previously published
studies.™™7 The absolute and relative contraindi-
cations of each medication have been published in
detail previously by our group.™

Patient Characteristics. Patient characteristics in
this study included age, sex, race, medical history,
clinical characteristics, physician specialties, and
hospitals characteristics. Age was categorized into
3 strata: 65 to 74, 75 to 84, and 85 years or older.
Medical histories included a chart-documented
history of AMI, hypertension, stroke, heart failure,
percutaneous transluminal coronary angioplasty,
coronary artery bypass graft surgery, diabetes
mellitus, chronic obstructive pulmonary disease,
smoking status, dementia, and terminal illness,
Clinical characteristics included chest pain dura-
tion less than 48 hours, ST elevation on arrival,
systolic blood pressure less than 125 mm Hg,
respiratory rate exceeding 25 breaths per minute,
left ventricular systolic dysfunction (defined as
a left ventricular ejection fraction <0.85), renal
dysfunction (defined as blood urea nitrogen >40
mg/dL. or creatinine level >2.5 mg/dL), hema-
tocrit less than 30%, white blood cells exceeding
20,000 cells/mm?, albumin level less than 3 g/dL,
and heart failure. ‘

Physician specialties were classified on the basis
of the attending physician listed in Medicare Part
A claims. Each physician’s specialty was identified
by linking his or her unique physician identifica-
tion number with a directory of physician-report-
ed specialties identified by CMS. (The attending
physician is regarded as “the clinician who is
primarily and largely responsible for the care of
the patient from the beginning of the hospital
episode.”) In preliminary work, we reported the
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ability to merge 99% of the physicians with the
CMS physician master file.*® The hospital-level
characteristics, including teaching status, capabil-
ity of providing invasive cardiac services, and own-
ership, were obtained from the American Hospital
Association’s annual hospital survey database.*

Statistical Analyses. Descriptive statistics were
analyzed for baseline demographic and clinical
characteristics, treatments, procedures, and hospi-
tal characteristics. Comparison of the characteris-
tics and differences among groups was conducted
using the Wilcoxon rank-sum nonparametric test
for continuous variables and the 2 test for cat-
egoric data. The Kaplan-Meier survival estimates
for inpatient, 30-day, 1-year, and 3-year outcome
rates were subsequently generated.

Evaluation of the effect sizes of aspirin and
B-blocker use within 24 hours of arrival and -
blocker, aspirin, ACEI, and statin prescription
on discharge among the cohort of ideal patients
across the 4 groups was then carried out. Sequence
multiple logistic regression models were devel-
oped to determine the adjusted likelihood of
early medication use (aspirin, p-blockers), hospital
discharge medication (aspirin, B-blockers, ACEIs,
statins) for WW, NWM, and NWW, using WM as
a reference. Demographics, attending physician
characteristics, and hospital characteristics were
the independent variables included in the models.
Finally, an opportunity-based composite quality
score was calculated by combining all 6 processes
of care indicators for each patient, with the score
denominator representing all the selected treat-
ments for which the patient was eligible (or oppor-
tunities), and the numerator representing all the
treatments that the patient received.” All statisti-
cal analyses were performed using Stata 8.0 soft-
ware (Stata Corporation, College Station, TX).

RESULTS

Study Subject Characteristics. The final study
sample included 5897 patients, of whom 2404
(40.8%) were WM, 2163 (36.7%) were WW, 682
(11.6%) were NWM, and 648 (11%) were NWW
(Table II). The mean age + SD of the cohort was
77.6+7.6 years. More than 17% of patients were
85 years or older. Comorbid conditions were quite
common, as shown in Table II. A significant pro-
portion of patients had a history of hypertension
(73%), diabetes (39%), stroke (21%), low ejection
fraction (24%), and dementia (12%). Most patients
(58%) presented with chest pain of less than 48
hours’ duration.
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