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Abstract

Background: Current guidelines recommend evaluation for underlying heart disease and
reversible conditions for patients with new-onset heart failure (HF). There are limited data on
contemporary testing for coronary artery disease (CAD) in patients with new-onset HF.

Methods: We performed an observational cohort study using the GWTG-HF registry linked to
Medicare claims. All patients were aged =65 and hospitalized for new-onset HF from 2009-2015.
We collected left ventricular ejection fraction (LVEF), prior HF history, and in-hospital CAD
testing from the registry, as well as testing for CAD using claims from 90 days before to 90 days
after index HF hospitalization.
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Results: Among 17,185 patients with new-onset HF, 6672 (39%) received testing for CAD,
including 3997 (23%) during the index hospitalization. Testing for CAD differed by LVEF: 53%
in HF with reduced EF (LVEF <40%), 42% in HF with borderline EF (LVEF 41-49%), and 31%
in HF with preserved EF (LVEF =50%). After multivariable adjustment, patients who received
testing for CAD, compared with those who did not, were younger and more likely to be male, have
a smoking history, have hyperlipidemia, and have HFrEF or HFbEF (all £<0.05).

Conclusions: The majority of patients hospitalized for new-onset HF did not receive testing
for CAD either during the hospitalization or in the 90 days before and after. The rates of testing
for CAD were higher in patients with LVEF <40% though remained low. These data highlight
an opportunity to improve care by identifying appropriate candidates for optimal CAD medical
therapy and revascularization.

Keywords
heart failure; left ventricular dysfunction; coronary artery disease; registries; diagnostic testing

Introduction

Heart failure (HF) is a common condition, affecting over 6 million adults in the United
States alone.! Despite advancements in medical therapy for cardiovascular disease, new-
onset HF remains common.2 In patients with new-onset HF, patients are recommended to
receive a thorough evaluation for underlying heart disease and for reversible predisposing
conditions. Given that the prevalence of concomitant significant coronary artery disease
(CAD) among HF patients is approximately 60%,3-6 current guidelines state that for patients
presenting with new-onset HF it is reasonable to undergo noninvasive imaging to detect
myocardial ischemia.’

Prior data suggest an underutilization of testing for CAD in patients with new-onset HF.8-2
For example, in the Truven Health MarketScan Commercial and Medicare Supplemental
databases, the use of testing for CAD among patients hospitalized for new-onset HF

was 18% during the index hospitalization, and increased to only 27% at 90 days after
admission.? This study relied on claims data alone and there were limited data available

on left ventricular ejection fraction (LVEF) and other relevant information such as renal
function. The current analysis was designed to address this gap in knowledge with a
contemporary analysis and by determining how clinical variables, including LVEF, influence
testing for CAD among patients with new-onset HF.

Methods

Data Sources

The data, analytical methods, and study materials will not be made available to other
researchers for purposes of reproducing the results or replicating the procedure. This
observational cohort study utilized data obtained from the American Heart Association’s Get
With The Guidelines - Heart Failure (GWTG-HF) registry, which was linked to Medicare
claims. The GWTG-HF program is a voluntary, hospital-based quality improvement
initiative initiated in 2005 to improve the care of patients with HF by translating guidelines
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into clinical practice.10 The program collects >188 variables including medical history, in-
hospital laboratory studies and tests (e.g., LVEF assessments and stress testing), in-hospital
procedures (e.g., coronary angiography), and discharge disposition. Quality measures are
collected by and provided to institutions from IQVIA (Cambridge, MA) via the Patient
Management Tool ™.

Programs must comply with local government regulations and seek guidance from their
respective institutional review boards. Since data provided at the local site are used for
quality improvement, informed consent waivers are implemented per the Common Rule.
IQVIA (Cambridge, MA) serves as the registry coordinating center and the Duke Clinical
Research Institute (Durham, NC) acts as the data analysis center. The Institutional Review
Board of Duke University Health System approved the current analysis.

Study Populations and Study Definitions

Primary data were obtained from 2009 to 2015 in the GWTG-HF registry for
hospitalizations for a new diagnosis of HF. Additionally, patients linked with Medicare
claims were evaluated 90 days before and after index hospitalization in order to assess for
testing for CAD. Patients were excluded from the analysis if they had any of the following:
a diagnosis of HF prior to admission, a transfer during the hospitalization to another
medical facility, a referral to hospice upon discharge, or death within 90 days of the index
hospitalization. HF with reduced ejection fraction (HFrEF) was defined as LVEF <40%, HF
with borderline EF (HFbEF) as LVEF 41% to 49%), and HF with preserved EF (HFpEF) as
LVEF =50%. Non-invasive testing for CAD constituted an assessment (or combination) of
the following: exercise test without imaging, nuclear stress imaging, stress echocardiogram,
cardiac magnetic resonance imaging (with or without stress), coronary artery calcium
scoring, and coronary computed tomography angiography. Coronary angiography with or
without percutaneous coronary intervention (PCI) was considered invasive testing for CAD.
Testing for CAD was identified in the registry or through linked Medicare claims using
billing codes as outlined in Supplemental Table 1.

Statistical Methods

Baseline patient and hospital characteristics were described by the presence of testing for
CAD using proportions and medians with interquartile ranges (IQRs) for categorical and
continuous variables, respectively. Standardized differences in proportions, means or ranked
means were calculated for categorical, continuous, or ordinal categorical characteristics
respectively, between patients with and without testing for CAD. A standardized difference
of =10% was considered as a reference for meaningful difference between groups.

A multivariable logistic regression was used to identify factors associated with testing

for CAD. Candidate variables were selected based on prior established models in GWTG-
HF.11 Generalized estimating equations were used to account for the within-hospital
clustering of patients. The model predicted a binary outcome for the instance of testing
for CAD and included the following factors: age, sex, race, medical history (atrial
fibrillation/flutter, chronic obstructive pulmonary disease, diabetes mellitus, dyslipidemia,
hypertension, peripheral arterial disease, stroke, anemia, pacemaker or implantable
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cardioverter defibrillator, chronic kidney disease or chronic dialysis, depression, valvular
heart disease, and smoking), LVEF category, vital signs at admission (heart rate, systolic
blood pressure), laboratory studies at admission (serum creatinine), year of hospitalization
and quarter, and hospital variables (number of hospital beds, geographic region, rural
location, and teaching status). We also evaluated the interaction effects of LVEF category by
age, LVEF category by history of chronic kidney disease, and LVVEF category by presence
of diabetes mellitus. Significant interactions were reported. Patient-level model covariates
with >50% missing were not considered for the model. Covariates with <50% missing were
imputed before entering into models. Hospital-level characteristics were not imputed. Patient
continuous variables were imputed using multiple imputation methods with 10 datasets. For
modeling purposes, Pvalues of <0.05 were considered significant.

We then described the modality utilized to test for CAD, including if noninvasive or invasive
strategies were utilized before, during, or after the hospitalization. We also reported the
differences in modality utilized to test for CAD by LVEF categories, comparing HFrEF

and HFbEF with HFpEF as the reference group. Cochran-Armitage tests were performed to
assess temporal changes in ischemia evaluation within each LVEF category.

We also described in-hospital and discharge quality of care by testing for CAD using
selected GWTG-HF achievement measures (e.g., angiotensin-converting enzyme inhibitor/
angiotensin receptor blocker prescription at discharge in patients with HFrEF) and GWTG-
HF quality metrics (e.g., cardiac resynchronization therapy placed or prescribed at discharge
in patients with an LVEF <35% and a QRS =120ms without reason for exclusion).
Standardized differences for care received by patients with and without testing for CAD
were reported. As a sensitivity analysis, we repeated the analyses in patients with a prior
history of CAD. Analyses were performed in SAS software version 9.4 (SAS Institute, Inc,
Cary, NC).

Between 2009 and 2015 we identified 22,747 patients in the GWTG-HF registry with new-
onset HF who were able to be linked to Medicare claims. Of these, we excluded patients

for incomplete insurance coverage in the 90 days before or after hospitalization (599, 2.6%),
discharge disposition such as in-hospital death or referral to hospice upon discharge (2535,
11%), death within 90 days of discharge (1978, 8.7%), and missing LVEF (450, 2.0%). The
final study population was 17,185 patients from 352 hospitals across the United States.

Of these, 6672 (39%) received testing for CAD (Table 1). In univariate analyses, patients
who received testing for CAD, compared with those who did not, were younger, more likely
to be male, more likely to have HFrEF, and more likely to have traditional risk factors

for CAD (i.e., diabetes and smoking in the last 12 months) (all standardized differences
>10%). Patients who received testing for CAD were also more likely to receive care in a
hospital that was larger as measured by number of beds and have access to PCI and adult
cardiac surgery (all standardized differences =10%). Serum creatinine and treatment with
aspirin and statins were similar in both groups (all standardized differences <10%). In the
adjusted model including all clinical and hospital factors of interest (Table 2), the following
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factors were associated with testing for CAD: younger age, male sex, smoking in the last
12 months, hyperlipidemia, and LVEF category (all Pvalues <0.05). Patients with HFrEF,
compared with HFpEF, were more likely to receive testing for CAD, adjusted odds ratio
2.42 (95% confidence interval 2.21 to 2.65) (Supplemental Table 2). However, there was a
signification interaction with LVEF category and age (P value <0.001). Patients with HFrEF
were still more likely to receive testing compared with HFpEF though this attenuated with
age =80. There no significant interaction effect with LVEF category and chronic kidney
disease or history of diabetes (P values=0.18 and 0.65, respectively). Testing for CAD also
increased over time in patients with HFrEF (from 50% in 2009 to 61% in 2015, Pvalue
<0.001) and HFbEF (from 38% in 2009 to 46% in 2015, Pvalue=0.01). For HFpEF, testing
for CAD slightly decreased over time (from 31% in 2009 to 30% in 2015, Pvalue=0.03).

Non-invasive modalities (24%) were as common as invasive (23%) modalities for testing for
CAD (Table 3). The rates of PCI were relatively low during the time period (4.7%), as were
rates of coronary artery bypass surgery (2.9%). More patients received testing in the hospital
(24%) compared with before (8.3%) or after (11.5%) (Figure). Patients who received testing
for CAD, compared with those who did not, were more likely to receive other recommended
care (Table 4). For example, patients who received testing for CAD were more likely to
receive aldosterone antagonists at discharge and anticoagulation for atrial fibrillation when
indicated (standardized differences =210%).

We repeated the analysis excluding the 5124 patients with a prior history of CAD and

found similar rates of testing for CAD. Among 12,061 patients with new-onset HF and no
prior history of CAD, 4520 (37%) received testing for CAD and testing again differed by
LVEF category: 54% in HFrEF, 42% in HFbEF, and 28% in HFpEF (standardized difference
51.5%).

Discussion

In this study, we assessed testing for CAD among older patients hospitalized for new-onset
HF. The key findings can be summarized as follows 1) testing for CAD occurs in <50% of
patients with new-onset HF, 2) testing for CAD is more common in patients with greater
severity of LV dysfunction, 3) testing for CAD is more common in patients with traditional
clinical risk factors for CAD (e.g., hyperlipidemia) but was also more common in patients
receiving other recommended care (e.g., anticoagulation for atrial fibrillation). The observed
low rates of testing for CAD are surprising given that many hospitals in the US have the
ability to evaluate for CAD through multiple non-invasive as well as invasive diagnostic
modalities. The reasons for low rates of testing for CAD in patients hospitalized with
new-onset HF, despite guideline recommendations, are unknown and not apparent from our
data.

Our study builds upon two prior observational analyses. First, among 5878 patients with
new-onset HF participating in the Cardiovascular Research Network HF study, only 37%
had testing for CAD from 14 days prior to hospitalization to 6 months after hospital
discharge.® This study primarily utilized claims data and included patients hospitalized from
2005 to 2008. Second, among patients with new-onset HF in the Truven Health MarketScan
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Commercial and Medicare Supplemental databases, only 27% had testing for CAD within
90 days after admission to the hospital. This study also utilized claims data and included
patients hospitalized from 2011 to 2013.° Our study was able to include data from the
GWTG-HF registry, including LVEF and laboratory studies, and found notable variation in
testing by LVEF. We also observed that elevated creatine during the hospitalization did not
explain low rates of testing for CAD. Notably, patients in all 3 of these studies, including
ours, had medical insurance and the rates of testing for CAD for patients without insurance
are unknown. The proportion of patients presenting with new-onset HF that would benefit
from testing for CAD is also unknown. However, the current observed rates of testing for
CAD in our study are less than the expected prevalence, approximately 60%, of CAD in this
population.3-8

Outcomes for patients hospitalized for HF remain suboptimal.12 Treatment of comorbid
conditions, including CAD, is recommended in the current HF guidelines for patients,
regardless of LVEF.”-13 Treatment of CAD is also a unique therapeutic pathway for

patients with HF as medical therapy for CAD may improve overall outcomes. Treatment

of CAD may also address an underlying contributing factor of the cardiomyopathy and/or
exacerbating factor for acute HF. A prior analysis of OPTIMIZE-HF showed that patients
hospitalized with HF who underwent angiography were more likely to be treated with
medical therapies for CAD and undergo revascularization.1* These patients also had
significantly lower rates of death and rehospitalization during the first 60-90 days follow-up
post discharge. In our study, patients that underwent testing for CAD were significantly
more likely to be discharged on lipid lowering medications. ldentifying patients with CAD
also affords the opportunity to identify appropriate candidates for revascularization. This is
currently a minority of patients with CAD and HF, such as those with an LVEF of <35% and
coronary anatomy amenable to bypass surgery.1516 The role of revascularization in other
patients with HF is less clear.13: 17-19

In our study, patients receiving testing for CAD also received other aspects of HF guideline-
recommended care unrelated to CAD (Table 4). These data suggest this gap in care may be
amenable to quality improvement campaigns, both at a practice/hospital level and national
level. Similar to tools (e.g., HF checklist) designed to ensure patients with HFrEF are
evaluated for appropriate medical therapy prior to discharge, similar efforts could be applied
to encourage routine evaluations for CAD.

Our study has limitations. First, our study was limited to Medicare beneficiaries with

a median age of 81 years old admitted at hospitals participating in GWTG-HF age 65

years and older in order to have access to pre- and post-discharge claims data. While this
cohort is a subset of those with HF, it does represent an insured population with a high
prevalence of both HF and CAD. Second, evaluations for other causes of HF and/or etiology
of cardiomyopathy that may explain new-onset HF are unknown (e.g., evaluation for a
familial cardiomyopathy). Third, we did not analyze CAD diagnostic testing that may have
taken place more than 90 days prior or 90 days after the index hospitalization. Fourth,

many different factors affect the reasons for clinicians to evaluate for CAD. We adjusted

for many of these factors, but residual measured and unmeasured confounding may have
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persisted. Finally, the impact of additional testing for CAD in terms of costs and potentially
unnecessary downstream testing is unknown.

Conclusions

Among older patients with new-onset HF, the rates of testing for CAD are below expected
threshold recommended by current HF guidelines. The rates of testing for CAD were higher
in patients with HFrEF though remained low. The current study highlights an opportunity to
test the impact of prospective interventions designed to improve the rates of testing for CAD
in patients with HF and assess the potential impact on outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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What is new

. In this observational study from the GWTG-HF registry linked to Medicare
claims, we assessed testing for coronary artery disease among older patients
hospitalized for new-onset heart failure.

. Testing occurs in <50% of patients with new-onset heart failure

. Testing is more common in patients with traditional clinical risk factors for
coronary artery disease and greater left ventricular systolic dysfunction but
was also more common in patients receiving other recommended care (e.g.,
anticoagulation for atrial fibrillation).

What are the clinical implications?

. This study identifies an opportunity to improve heart failure care by
identifying appropriate candidates for treatment of coronary artery disease
with optimal medical therapy and revascularization
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Figure.
Timing of Testing for Coronary Artery Disease
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Table 1.

Patient Characteristics Stratified by Testing for Coronary Artery Disease

Overall CAD Testing No CAD Testing  Standardized Difference
N=17,185 N = 6736 N = 10,449
Age, years 81 (73 - 87) 77 (71- 83) 83 (76 - 89) 65.5
Female sex (%) 57.0 50.8 60.9 20.4
Race and ethnicity (%) 8.7
White 835 81.7 84.6
Black 8.2 9.3 7.5
Asian 1. 18 1.6
Other 2.6 25 2.6
Hispanic (any race) 4.1 4.7 3.8
Medical history (%)
Atrial fib/flutter 29.1 24.2 324 18.3
Diabetes 33.0 36.0 31.0 10.4
Hypertension 81.2 80.0 82.0 5.1
Hyperlipidemia 51.1 53.5 495 8.2
History of CAD 33.4 36.4 315 10.4
Prior CVA or TIA 13.8 11.8 15.1 9.7
PAD 9.7 9.9 9.5 1.4
Smoking in last 12 mo 9.7 12.2 8.1 13.7
CKD (Cr >2 mgdI) 13.1 11.7 14.1 7.2
Chronic dialysis 15 17 1.4 2.0
Asthma or COPD 211 20.6 21.4 2.2
Admission medications
ACE inhibitor 28.0 29.0 27.2 4.0
ARB 15.3 15.6 15.2 11
B-blockers 50.6 48.6 52.0 6.9
Aldosterone antag 2.8 2.9 2.7 1.6
Aspirin 41.8 435 40.7 5.6
Statin 42.8 45.2 41.2 8.2
Laboratory data and imaging
Serum Cr mg/dl 11(09-15) 1.1(0.9-14) 1.1(0.9-15) 34
LVEF (%) 53 (35 - 60) 45 (30 - 58) 55 (41 - 60) 446
LVEF <30% 15.6 23.0 10.7 33.2
Hospital Characteristics
Number of beds 350 (221-483) 369 (230 -530) 329 (217 - 483) 13.0
Geographic region 11.8
Western US 12.0 12.0 12.0
Southern US 29.5 29.3 29.7
Midwestern US 25.7 28.6 239
Northeastern US 32.8 30.2 34.4
Rural location 4.1 35 4.6 5.6
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Overall CAD Testing No CAD Testing  Standardized Difference
N =17,185 N = 6736 N = 10,449
Teaching status 71.2 72.8 70.2 59
PCl-capable 87.3 91.3 84.7 20.2
Adult cardiac surgery 78.6 83.6 75.3 20.5

Values shown are medians with interquartile ranges and percentages
We considered standardized differences =10% as statistically significant

ACE, angiotensin-converting enzyme; Aldosterone Antag, aldosterone antagonist; ARB, angiotensin-receptor blockers, Atrial fib, fibrillation;
CAD, coronary artery disease; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; Cr, creatinine; CVA, cerebrovascular
accident; LVEF, left ventricular ejection fraction; /o, months; PAD, peripheral arterial disease; PC/, percutaneous coronary intervention; 7/A,
transient ischemic attack; US, United States
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Patient and Hospital Characteristics Associated with Testing for Coronary Artery Disease

Table 2.

Adjusted OR (95% ClI)

P value

Age, per year incr
Age >80 years
Female sex
Race and ethnicity (vs. white)
Black
Hispanic
Asian
Other
Medical History
Atrial fib/flutter
Diabetes
Hypertension
Hyperlipidemia
Ischemic etiology
Prior CVA or TIA
PAD
Smoking in last 12 months
CKD (Cr >2 mg/dl)
Chronic dialysis
Asthma or COPD
Anemia
Depression
Prior PCI
Valvular heart disease
Pacemaker
CRT-P
CRT-D
Laboratory data and imaging
Creatinine, per 10 unit incr
Left ventricular ejection fraction
HFrEF vs HFpEF
HFbEF vs HFpEF
Admission SBP, per 10 unit incr
Admission heart rate, per 10 unit incr
Hospitalization year, per quarter incr
Hospital characteristics
Bed size, per 100 unit incr
Geographic region (vs Northeast)

Midwestern
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0.92 (0.91, 0.93)
1.18 (1.02, 1.35)
0.91 (0.84, 0.97)

0.92 (0.78, 1.07)
1.13 (0.93, 1.38)
1.46 (1.02, 2.09)
0.97 (0.76, 1.24)

0.80 (0.74, 0.86)
0.96 (0.89, 1.05)
1.10 (0.97, 1.26)
1.18 (1.09, 1.28)
112 (1.02, 1.24)
0.87 (0.78, 0.97)
1.06 (0.94, 1.19)
0.86 (0.76, 0.97)
0.84 (0.75, 0.95)
0.91 (0.68, 1.22)
0.85 (0.77, 0.93)
0.80 (0.72, 0.89)
0.91 (0.80, 1.03)
1.25 (1.10, 1.43)
1.21 (1.07, 1.38)
1.00 (0.88, 1.14)
1.09 (0.64, 1.84)
0.57 (0.32, 1.01)

1.00 (0.99, 1.01)
2.42(2.21, 2.65)
1.65 (1.44, 1.90)
1.00 (0.99, 1.02)
0.99 (0.97, 1.01)
1.01 (1.00, 1.01)

1.02 (0.97, 1.07)

1.20 (0.99, 1.47)

<0.001
0.022
0.008

0.27
0.21
0.037
0.79

<0.001
0.39
0.14
<0.001
0.017
0.016
0.34
0.014
0.004
0.53
<0.001
<0.001
0.13
<0.001
0.003
0.97
0.76
0.05

0.49

<0.001

<0.001

0.52

0.53

0.013

0.48

0.07

Page 14



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

O’Connor et al.

Page 15

Adjusted OR (95% ClI)

P value

South 0.96 (0.82, 1.12)
West 0.92 (0.75, 1.14)
Rural location 0.81 (0.56, 1.19)
Teaching status 0.98 (0.86, 1.11)

0.62
0.47
0.29
0.73

Atrial fib, fibrillation; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; Cr, creatinine; CR7, cardiac resynchronization
therapy (P, pacemaker, D, defibrillator); CVA, cerebrovascular accident; incr, increase; HFbEF, heart failure with borderline ejection fraction;
HFpEF heart failure with preserved ejection fraction, HFrEF, heart failure with reduced ejection fraction; PAD, peripheral arterial disease; PC/,
percutaneous coronary intervention; SBP, systolic blood pressure; 7/A, transient ischemic attack
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Table 3:

Testing Modality for Coronary Artery Disease Stratified by Left Ventricular Ejection Fraction

Standardized Differences

Overall ~ HFrEF  HFbEF  HFpEF  HFrEF HFbEF
N=17185 N=5475 N=1487 N=10223 VsHFpEF vs HFpEF

Any Testing for CAD 39.2 54.1 42.5 30.8 48.5 24.6
Noninvasive 239 274 274 21.6 13.7 135
ECG stress 20.9 233 23.8 19.3 9.8 111
Nuclear 20.4 22.8 22.6 18.8 9.9 9.4
Stress echo 15 1.6 2.2 1.2 3.4 75
Cardiac MRI 0.7 1.4 0.5 0.4 10.9 2.0
Coronary CTA 0.4 0.4 0.5 0.4 0.6 0.5
Invasive 22.6 38.9 23.9 13.6 60.1 26.7
Angiography 225 38.8 23.7 13.6 59.9 26.3
Angiography & PCI 4.7 7.8 6.3 2.8 22.4 16.8
Both noninvasive & invasive 7.3 123 8.8 4.4 28.8 17.8

In this table, patients can be counted more than once if they received >1 test for CAD
We considered standardized differences =10% as statistically significant

CAD, coronary artery disease; CTA, computed tomography angiography; £CG, electrocardiogram; ecto, echocardiogram; MR/, magnetic
resonance imaging, PC/, percutaneous coronary intervention
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Table 4.

Adherence to Get With The Guidelines-Heart Failure Quality Metrics Stratified by Testing for Coronary
Artery Disease

CAD Testing No CAD Testing Standardized Differences

N = 6736 N = 10,449
In-hospital care
DVT prophylaxis 717 73.7 3.2
Influenza vaccination 75.5 74.1 34
Pneumococcal vaccination 73.2 72.8 0.8
Discharge care
ACEI/ARB 97.1 95.3 9.4
Evidence-based pB-blockers 85.4 79.6 7.0
Aldosterone antag 315 20.8 24.6
Hydralazine & nitrate 16.4 13.1 9.3
Hypertension control 75.1 72.2 6.5
Lipid lowering medications 51.3 44.0 14.6
Diabetes treatment 53.2 50.1 6.3
Anticoagulation for atrial fib/flutter 82.4 77.8 117
CRT placed or prescribed 30.4 22.2 18.6
ICD counseling, placed, or prescribed 24.4 18.6 14.3
Follow-up visit <7 days 735 76.2 6.2

We considered standardized differences 210% as statistically significant

Atrial fib, atrial fibrillation, ACE/, angiotensin-converting enzyme inhibitor; ARB, angiotensin-receptor blocker, Aldosterone Antag, aldosterone
antagonist; Atrial fib, fibrillation; CAD, coronary artery disease; DV'7T, deep vein thrombosis; CRT, cardiac resynchronization therapy, /CD,
implantable cardioverter-defibrillator

Circ Heart Fail. Author manuscript; available in PMC 2024 January 16.



	Abstract
	Introduction
	Methods
	Data Sources
	Study Populations and Study Definitions
	Statistical Methods

	Results
	Discussion
	Conclusions
	References
	Figure.
	Table 1.
	Table 2.
	Table 3:
	Table 4.



