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Bleeding, a common complication of acute myocardial infarction (AMI) treatment, is associ-
ated with worse outcomes. A contemporary model for major bleeding associated with AMI
treatment can stratify patients at elevated risk for bleeding and is needed to risk-adjust AMI
practice and outcomes. Using the Acute Coronary Treatment and Intervention Outcomes
Network Registry—Get With the Guidelines (ACTION Registry-GWTG) database, an in-
hospital major bleeding risk model was developed in a population of patients with ST-segment
elevation myocardial infarction and non-ST-segment elevation myocardial infarction. The
model used only baseline variables and was developed (n = 72,313) and validated (n = 17,960)
in patients with AMI (at 251 United States centers from January 2007 to December 2008). The
12 most statistically and clinically significant variables were incorporated into the final regres-
sion model. The calibration plots are shown, and the model discrimination is demonstrated in
derivation and validation cohorts, as well as across key subgroups. The rate of major bleeding
in the overall population was 10.8%. The 12 factors associated with major bleeding in the model
were heart rate, baseline hemoglobin, female gender, baseline serum creatinine, age, electro-
cardiographic changes, heart failure or shock, diabetes, peripheral artery disease, body weight,
systolic blood pressure, and home warfarin use. The risk model discriminated well in the
derivation (C-statistic = 0.73) and validation (C-statistic = 0.71) cohorts. A risk score for major
bleeding corresponded well with observed bleeding: very low risk (3.9%), low risk (7.3%),
moderate risk (16.1%), high risk (29.0%), and very high risk (39.8%). In conclusion, the
ACTION Registry-GWTG in-hospital major bleeding model stratifies risk for major bleeding
using variables at presentation and enables risk-adjusted bleeding outcomes for quality im-
provement initiatives and clinical decision making. © 2011 Elsevier Inc. All rights reserved.
(Am J Cardiol 2011;107:1136-1143)

Using the Acute Coronary Treatment and Intervention
Outcomes Network Registry—Get With the Guidelines
(ACTION Registry-GWTG) database, we developed and
validated an in-hospital major bleeding risk model that
assesses bleeding risk in the acute myocardial infarction
(AMI) population. In developing this model, our objectives
were to (1) provide a clinically useful tool for risk stratifi-
cation, (2) describe the ACTION Registry—-GWTG risk ad-
justment model for quality improvement feedback, and (3)
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use data from this registry for future research in bleeding
outcomes.

Methods

The ACTION Registry—-GWTG is an ongoing National
Cardiovascular Data Registry program for patients with
ST-segment elevation myocardial infarction (STEMI) and
those with non-STEMI (NSTEMI) admitted to participating
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ACTION Registry-GWTG AMI population
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103,890 patients, 316 sites
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+ One site with high % of missing data (n =
119)

¢ Transferred out patients (n = 7,596)

+ Patients died within 24 hours of hospital
admission (n=1,162)

¢ Patients with missing major bleeding (n =
2,063)

« Patients with missing age and sex (n =
769)

+ Patients with lowest Hgb recorded
before baseline Hgb (n = 572)

+ Patients with baseline Hgb recorded
after receiving a RBC transfusion (n = 21)

+ Non-index admissions for patients with
multiple admissions (n = 252)

+ Centers with < 40 patients (n = 1,063)
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Figure 1. Population flow diagram. The initial study population was broken down (after exclusions) into a final study population and then further broken down
into derivation and validation cohorts of patients with STEMI and those with NSTEMI.

hospitals across the United States.! The registry is an ini-
tiative of the American College of Cardiology Foundation
and the American Heart Association, with partnering sup-
port from the Society of Chest Pain Centers, the Society of
Hospital Medicine, and the American College of Emer-
gency Physicians. The Action Registry-GWTG is spon-
sored by Bristol-Myers Squibb (New York, New York)/
Sanofi Pharmaceuticals (St. Louis, Missouri).

Inclusion and exclusion criteria, data collection, and
variables have been described previously.! The individual
institutional review board of each reporting hospital ap-
proved participation in the ACTION Registry-GWTG.

All patients admitted with AMI and reported to the
ACTION Registry-GWTG from January 1, 2007, to De-
cember 31, 2008, were included in the initial study popu-
lation (Figure 1). Sequentially, we excluded centers with
high percentages of missing data; patients who were trans-
ferred out of the reporting hospitals because in-hospital
outcomes could not be collected; patients who died within
the first 24 hours of hospital admission (because these
patients did not have the opportunity to develop major
bleeding); and patients with missing data related to major
bleeding, age, and gender. Also excluded were patients with
the lowest hemoglobin (Hgb) values recorded before the
baseline value, patients with baseline Hgb values recorded
only after transfusions, nonindex admissions for patients

with multiple admissions, and patients from centers with no
more than 40 patients with AMI during the study period
(because of the possibility that a low caseload might not
provide representative data for evaluation). The remaining
study population was divided by simple random sampling
into a derivation cohort (80% of the total) for model devel-
opment and a validation cohort (20% of the total) for model
validation.

Major bleeding was defined as an absolute Hgb decrease
of =4 g/dl (baseline to nadir), intracranial hemorrhage,
documented or suspected retroperitoneal bleed, any red cell
blood transfusion with baseline Hgb =9 g/dl, or any red cell
transfusion with Hgb <9 g/dl and a suspected bleeding
event. Given that most patients who undergo coronary ar-
tery bypass grafting receive blood transfusions related to the
surgery, bleeding events were considered only if they oc-
curred before coronary artery bypass grafting. Creatinine
clearance was calculated using the Cockcroft-Gault for-
mula. Signs of heart failure on admission were indicated by
unusual dyspnea with light exertion, recurrent dyspnea oc-
curring in the supine position, fluid retention, rales, jugular
venous distension, pulmonary edema on physical examina-
tion, or pulmonary edema on chest x-ray presumed to be due
to cardiac dysfunction. Previous peripheral artery disease
was defined as claudication (either with exertion or at rest),
amputation for arterial vascular insufficiency, vascular re-
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Table 1 Table 2
Baseline characteristics of derivation and validation cohorts Multivariate model: factors associated with in-hospital major bleeding
Variable Derivation Validation for derivation cohort
Cohort Cohort Variable Chi-Square Odds Ratio
(n = 72,313) (n = 17,960) (95% Confidence Interval)
Age (years) 64.0 (54.0, 76.0)  64.0 (54.0, 76.0) Heart rate on admission 379.4 1.11 (1.10-1.12)
Weight (kg) 83.2(70.9, 97.5) 83.0(71.0, 97.0) (per 10 beats/min
Female gender 35.3% 353% increase)
White race 84.5% 84.3% Baseline Hgb <12 mg/dl 298.8 2.29 (2.08-2.52)
Black race 8.5% 8.3% (vs =12 g/dl)
Hypertension 68.9% 68.5% Female gender 120.1 1.37 (1.29-1.45)
Diabetes mellitus 29.6% 28.8% Baseline serum 118.3 1.17 (1.14-1.20)
Previous stroke 7.8% 7.6% creatinine (per 1
Peripheral arterial disease 9.5% 9.3% mg/dl increase)
Dyslipidemia 55.0% 55.3% Age (per 5-year increase) 85.5 1.04 (1.03-1.05)
Previous percutaneous coronary 22.1% 22.7% Electrocardiographic 80.9
intervention changes
Previous coronary bypass 14.2% 14.3% ST-segment changes 1.25 (1.17-1.34)
Currently on dialysis 2.0% 1.9% (vs no ST-segment
Signs and symptoms at changes)
presentation ST-segment elevation 1.76 (1.65-1.88)
Cardiogenic shock 2.6% 2.7% (vs no ST-segment
Signs of heart failure 15.2% 15.4% changes)
Heart rate (beats/min) 80 (68.0, 96.0) 80 (68.0, 96.0) Heart failure or/and 60.7
Systolic blood pressure (mm 142 (121, 162) 142 (121, 161) shock on admission
Hg) Signs of heart failure 1.19 (1.11-1.29)
Baseline serum creatinine (mg/ 1.1 (0.9, 1.3) 1.1 (0.9, 1.3) without shock (vs
dl) (patients not on none)
dialysis) Signs of heart failure 3.87 (3.36-4.45)
Baseline Hgb (g/dl) 13.9 (12.5, 15.0)  13.8(12.5, 15.0) with shock (vs none)
Electrocardiographic features at Diabetes mellitus 53.8 1.21 (1.15-1.28)
presentation Previous peripheral 352 1.27 (1.17-1.37)
STEMI 39.3% 39.7% artery disease
ST-segment depression or 17.8% 17.4% Weight (per 5-kg 26.8 1.02 (1.01-1.03)
transient ST-segment decrease)
elevation Systolic blood pressure 20.3
Home medications on admission
Aspirin 42.7% 43.4% =130 mm Hg (vs 130- 1.15 (1.09-1.21)
Clopidogrel 13.7% 13.6% 160 mm Hg)
B blockers 37.3% 36.9% =160 mm Hg (vs 130- 1.09 (1.03-1.16)
Warfarin 5.3% 5.2% 160 mm Hg)
Angiotensin-converting enzyme 27.0% 27.0% Home warfarin use 11.0 1.18 (1.07-1.30)
inhibitors C-statistic 0.73
In-hospital clinical events
Mortality 3.7% 3.7%
Major bleeding 10.8% 10.7% were combined with patients who had no electrocardio-

Data are expressed as percentages or as median (25th and 75th
percentile).

construction, bypass surgery or percutaneous intervention to
the extremities, documented aortic aneurysm with or with-
out repair, and positive noninvasive test results (ultrasound,
magnetic resonance, computed tomography, or angio-
graphic imaging) demonstrating >50% diameter stenosis in
any peripheral artery. Cardiogenic shock on presentation
was defined as an episode of hypotension due to heart
failure, lasting >30 minutes, with a systolic blood pressure
of <90 mm Hg and/or a cardiac index <2.2 L/min/m?
and/or the need for inotropic or vasopressive agents or
mechanical support to maintain blood pressure and cardiac
index above those levels. ST-segment changes included ST
depressions or transient ST elevations. Patients with only
T-wave inversions on the presenting electrocardiogram

graphic changes; therefore, these 2 groups were combined
and included as a derived variable termed “no ST-segment
changes” for the multivariate analysis.

The percentage of missing data was <0.7% for all co-
variates in the model. We handled missing variables in the
following ways. For systolic blood pressure and heart rate
on admission, missing values were imputed to the STEMI-
or NSTEMI-specific median of the nonmissing values. For
weight, baseline Hgb and baseline serum creatinine, missing
values were similarly set to the gender- and STEMI- or
NSTEMI-specific median of the nonmissing values. For
categorical variables, missing values were imputed to the
most frequent group. The impact of these imputations is an
anticonservative estimation of the standard errors of the
covariates being estimated.

Potential covariates were selected on the basis of their
previous associations with bleeding events and/or clinical
importance (Appendix). The risk factors considered were
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Figure 2. Comparison of predicted versus observed in-hospital major bleeding rate for the validation cohort. The ACTION Registry-GWTG bleeding model

showed good calibration between observed and predicted rates of bleeding.

limited to those patient factors known at the time of initial
hospital presentation. Continuous variables are presented as
median (25th and 75th percentiles), and categorical vari-
ables are presented as frequencies. Furthermore, continuous
variables (age, weight, baseline Hgb, baseline serum creat-
inine, baseline estimated creatinine clearance, heart rate,
and systolic blood pressure on presentation) were tested for
nonlinearity by evaluating their associations with major
bleeding.

When applicable, plots for each continuous variable
versus rates for in-hospital major bleeding were exam-
ined to create dichotomous cut points. Cut-off points
were considered where the relation between the variable
and in-hospital major bleeding became flat or nonlinear;
these were finalized once they were determined to be
clinically appropriate. Weight =105 kg was set to 105
kg, and weight =45 kg was set to 45 kg, because curves
were relatively flat beyond this range. Similarly, baseline
serum creatinine cut-off points of =0.8 and =6.0 mg/dl
(for patients not on dialysis) were used, because the slope
became flat after these points. The baseline serum creat-
inine was set to 6.0 mg/dl for patients currently on
dialysis. For heart rate, values =150 beats/min were set
to 150 beats/min, and values =60 beats/min were set to
60 beats/min. There was a U-shaped relation with unad-
justed major bleeding and systolic blood pressure; there-
fore, we analyzed it as a categorical variable, with sys-
tolic blood pressure =130, 130 to 160, and =160 mm Hg.

We explored the univariate relations between all po-
tential covariates and in-hospital major bleeding. We
then performed a model including all the potential cova-
riates. Last, we selected 12 covariates for the final re-
gression model (i.e., the ACTION Registry-GWTG in-
hospital major bleeding model) on the basis of the
strength of statistical significance (i.e., the largest ad-
justed chi-square values) and clinical importance. Base-
line creatinine and creatinine clearance were examined
separately. Because of the ease of using a directly mea-
sured variable over a calculated one, we chose to use
baseline creatinine instead of creatinine clearance.

The logistic generalized estimating equations method
with exchangeable working correlation matrix was used to

Table 3
Model C-statistics for individual patient subgroups

Patient Subgroup Derivation Cohort Validation Cohort

Male 0.73 0.73
Female 0.68 0.67
Age =75 years 0.68 0.66
Age <75 years 0.74 0.72
Diabetes 0.73 0.72
No diabetes 0.71 0.70
STEMI 0.72 0.70
NSTEMI 0.73 0.72

account for within-hospital clustering because patients at
the same hospital were more likely to have similar re-
sponses, relative to patients at other hospitals (i.e., within-
center correlation for responses). This method produced
estimates similar to those from logistic regression, but vari-
ances were adjusted for the correlation of outcomes within
a hospital.? The discriminative performance of all the mod-
els was evaluated with C-statistics. The accuracy of cali-
bration was assessed by plotting the predicted versus ob-
served in-hospital major bleeding, according to population
deciles of predicted risk.

The ACTION Registry-GWTG in-hospital bleeding risk
score was created by assigning weighted integers to each
variable (on the basis of each variable’s coefficient) in the
final in-hospital major bleeding model. The final risk score
was calculated by adding up the individual weighted values.
Using this as a continuous variable, the predicted probabil-
ity of in-hospital major bleeding was plotted against the
bleeding risk score. To compare rates of observed in-hos-
pital major bleeding, the bleeding risk score was divided
into quintiles: very low risk (=20), low risk (21 to 30),
moderate risk (31 to 40), high risk (41 to 50), and very high
risk (>50). The in-hospital major bleeding model and the
bleeding risk score were then tested in the validation cohort
and in the following clinically relevant patient subgroups in
the derivation and validation cohorts: male, female, those
aged =75 years of age, those aged <75 years of age,
patients with diabetes, those without diabetics, STEMI, and
NSTEMI. Last, we explored the impact of missing data
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Table 4

The Acute Coronary Treatment and Intervention Outcomes Network Registry—Get With the Guidelines prediction score and nomogram for in-hospital

major bleeding

Age (years) Points Baseline Serum Points Systolic Blood Points Baseline Hgb (g/dl) Points Heart Rate on Points
Creatinine Pressure on Admission
(mg/dl) Admission (beats/min)
(mm Hg)
=40 0 <0.8 0 =90 4 <5 17 =40 0
41-50 1 0.8-1.59 1 91-100 3 5-7.9 15 41-60 2
51-60 2 1.6-1.99 2 101-120 2 8-9.9 13 61-70 3
61-70 3 2.0-2.99 4 121-140 1 10-10.9 12 71-80 5
71-80 4 3.0-3.99 6 141-170 0 11-13.9 9 81-100 6
81-90 5 4.0-4.99 8 171-200 1 14-15.9 6 101-110 8
=91 6 5.0-5.99 10 =201 2 =16 2 111-120 9
=6 11 121-130 11
131-150 12
On dialysis 11 =151 14
Weight (kg) Points Gender Points Home Warfarin Use Points Diabetes Mellitus Points
=50 5 Female 4 No 0 No 0
51-70 4 Male 0 Yes 2 Yes 3
71-100 3
101-120 2
121-140 1
=141 0 y
Heart Failure = Shock Points Electrocardiographic Changes Points Previous Peripheral Points
on Admission Artery Disease
None 0 No ST-segment changes 0 No 0
Heart failure only 3 ST-segment depression or transient elevation 3 Yes 3
Heart failure with shock 15 ST-segment elevation 7

Add up the points for all 12 variables and look up the corresponding risk for in-hospital major bleeding on the risk curve (Figure 3).
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Figure 3. Major bleeding risk score versus predicted probability. The line graph illustrates the association between the ACTION Registry-GWTG in-hospital
major bleeding risk score and the predicted probability of an in-hospital major bleeding for the derivation cohort.

imputation by carrying out a complete case analysis. The
results of the complete case analysis were similar to the
main analysis, and therefore, only the main results were
reported.

All comparisons were 2 tailed, and p values <0.05 were
considered statistically significant. The analyses were per-
formed using SAS version 9.2 (SAS Institute Inc., Cary,
North Carolina).

Results

A total of 103,890 patients with AMI were admitted to
316 participating hospitals. After exclusions, the final pop-
ulation consisted of 90,273 patients enrolled across 251
United States centers (Figure 1). Derivation (80% [n =
72,313]) and validation (20% [n = 17,960]) cohorts were
then randomly created. In-hospital major bleeding occurred
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Figure 4. Major bleeding risk score versus observed bleeding. The bar graph illustrates the association between the rate of observed in-hospital major bleeding
across ACTION Registry—-GWTG in-hospital major bleeding risk score categories in the derivation and validation populations.

in 10.8% in the derivation and validation cohorts. Major
bleeding occurred in 10.2% of patients with NSTEMI and
11.8% of those with STEMI in the derivation cohort. Base-
line characteristics and in-hospital major bleeding were sim-
ilar between the derivation and validation cohorts (Table 1).

Patients who developed major bleeding were older,
weighed less, had higher baseline heart rates, lower systolic
blood pressures, increased baseline serum creatinine, and
lower Hgb than those who did not have major bleeding.

With multivariate analysis, we determined the factors
associated with major bleeding. The factor with the stron-
gest association was heart rate on admission, followed by
baseline Hgb <12 g/dl, female gender, baseline serum cre-
atinine, age, electrocardiographic changes, heart failure
and/or shock on admission, diabetes mellitus, previous pe-
ripheral artery disease, weight, systolic blood pressure on
admission, and home warfarin use (Table 2).

The ACTION Registry-GWTG bleeding model showed
good calibration between observed and predicted rates of
bleeding (Figure 2). The model also showed good discrim-
ination between patients who did and did not have major
bleeding events in the derivation (C-statistic = 0.73) as well
as the validation (C-statistic = 0.71) cohorts. In addition,
the model had good discrimination across subgroups of
gender, age, diabetes, and AMI type (STEMI and NSTEMI;
Table 3).

A risk score was derived from the model for use in
categorizing patients. The score was developed by assigning
weighted values to the variables in the regression model
(Table 4). Figure 3 demonstrates the relation between bleed-
ing risk score and the predicted probabilities of in-hospital
major bleeding in the derivation cohort. The steepest por-
tion of the sigmoid relation between bleeding risk score and
the probability of in-hospital major bleeding occurred at a
range of 30 to 70. Most patients in the derivation cohort had
bleeding risk scores of 21 to 40, with the distribution as

follows: =20, n = 12,168 (16.8%), 21 to 30, n = 35,057
(48.5%); 31 to 40, n = 19,769 (27.3%); 41 to 50, n = 4,575
(6.3%); and >50, n = 744 (1.0%). The observed rates of
in-hospital major bleeding increased steadily across increas-
ing risk score categories in the derivation and validation
cohorts (Figure 4). The ACTION Registry-GWTG risk
score showed adequate discrimination among patients with
various degrees of in-hospital major bleeding risk in the
derivation (C-statistic = 0.69) and validation (C-statistic =
0.68) data sets.

Most patients with STEMI and NSTEMI had bleeding
risk scores of 21 to 40 (i.e., low to moderate bleeding risk).
Although patients with STEMI and NSTEMI had similar
rates of major bleeding across most risk scores in the der-
ivation cohort, those with STEMI experienced higher rates
of major bleeding at the lowest (7.5% vs 3.4%) and highest
(43.4% vs 32.8%) risk quintiles.

Discussion

Treatment for AMI should be selected with an under-
standing of an individual’s baseline risk for ischemic out-
comes, as well as for bleeding complications.> The test
performance measures on excess antithrombotic dosing tar-
get safety of care, but comparisons of hospitals related to
their AMI care should be risk adjusted. The ACTION Reg-
istry-GWTG major bleeding model allows such risk adjust-
ment of bleeding on site feedback reports. In addition, the
model enables baseline risk assessment of patients with
AMI. We believe the inclusion of baseline factors, as well
as patients with STEMI and those with NSTEMI, is neces-
sary for quality improvement efforts. Furthermore, these
inclusions distinguish our model from others. For example,
1 previous bleeding risk score in patients who undergo
percutaneous coronary intervention (the Randomized Eval-
uation of PCI Linking Angiomax to Reduced Clinical
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Events [REPLACE]) included glycoprotein IIb/IIla in-
hibitors and the use of intra-aortic balloon pumps to
predict major bleeding.'” In a model derived from the
Acute Catheterization and Urgent Intervention Triage
Strategy (ACUITY) and Harmonizing Outcomes With Re-
vascularization and Stents in Acute Myocardial Infarction
(HORIZONS-AMI) trials, anticoagulants were also predic-
tive of 30-day bleeding rates.'" These and other risk models
consider treatment in determining bleeding risk, which lim-
its their use at baseline for risk stratification. In addition,
models based on specific patient populations may limit
generalizability. For instance, the Global Registry of Acute
Coronary Events (GRACE) investigators used a community
population of patients with acute coronary syndromes,
which included those with unstable angina.” A more recent
example is the Can Rapid Risk Stratification of Unstable
Angina Patients Suppress Adverse Outcomes With Early
Implementation of the American College of Cardiology/
American Heart Association Guidelines (CRUSADE)'?
bleeding risk model. Because the CRUSADE score was
developed by studying an older cohort of predominantly
patients with NSTEMI, treatment decisions will be different
from those in a more inclusive group of patients presenting
with STEMI or NSTEMI. This observation was supported
in an analysis of bleeding risk among patients with STEMI
and NSTEMI in the ACTION Registry-GWTG using the
CRUSADE risk score.'® The 2 groups differed in baseline
risk stratification, as well as observed rates of bleeding,
which likely reflects treatment decisions in patients with
STEML.'® Therefore, for increased generalizability, it is
necessary to develop a model in a population composed of
patients with STEMI as well as those with NSTEMI. Our
intention in developing the ACTION Registry—-GWTG risk
score was not to have our model replace existing models;
rather, we wanted to create a contemporary bleeding model
that could be applied to all patients with AMI, thereby
expanding on scores derived from previous models.

The variables selected for this model overlap with
those selected for major bleeding adjustment of other
acute coronary syndrome populations.”'®!! Nearly all
bleeding models include baseline anemia or Hgb, renal
function, age, female gender, and diabetes. However,
there are some important distinctions, for example, the
inclusion of home warfarin use. Systemic anticoagulation
is a concern in the management of patients with AMI,
particularly in those with STEMI.'* Historically, patients
taking warfarin were excluded from the populations from
which models were developed. Nevertheless, there is an
increasing prevalence of previous warfarin use in patients
with AMI. The inclusion of home warfarin as a model
variable allows the determination of baseline anticoagula-
tion additive risk in patients admitted for ischemic heart
disease. In addition, the current model uses baseline serum
creatinine instead of creatinine clearance, so weight, age,
and gender are more directly accounted for.

Several limitations should be considered. First, partici-
pation of centers in the ACTION Registry-GWTG is vol-
untary. Second, although consistent with previous models,
the ACTION Registry—-GWTG bleeding definition is dis-
tinct from previous definitions and is based on available
variables and data collection procedures. Third, it is possi-

ble that some bleeding events may have been missed when
deaths within 24 hours of admission were excluded. In
addition, previous bleeding history is not a collected vari-
able, although it is a predictor in other models.” Finally, as
with all observational studies, there is the potential for
unmeasured confounding.

Appendix

Full List of Potential Variables Considered in the Mod-
eling Process

Demographics
Age (years)
Female gender
Race (white vs nonwhite)
Weight (kg)
Body mass index (kg/m?)
Signs and symptoms at presentation
Heart failure
Cardiogenic shock
Heart rate (beats/min)
Systolic blood pressure (mm Hg)
Electrocardiographic findings
Laboratory results
Baseline Hgb (g/dl)
Baseline creatinine clearance (ml/min) estimated by the Cockcroft-
Gault formula
Baseline serum creatinine (mg/dl)
Medical history
Hypertension
Diabetes mellitus
Peripheral arterial disease
Current/recent smoker
Dyslipidemia
Previous myocardial infarction
Previous percutaneous coronary intervention
Previous coronary artery bypass graft surgery
Previous congestive heart failure
Previous stroke
Currently on dialysis
Home medications
Aspirin
Clopidogrel
Warfarin
B-blockers
Angiotensin-converting enzyme inhibitors
Angiotensin receptor blockers
Aldosterone blocking agents
Statins
Nonstatin lipid-lowering agents
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