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Abstract
Background—The role of concomitant aspirin therapy in patients with atrial fibrillation (AF)
receiving oral anticoagulation (OAC) is unclear. We assessed concomitant aspirin use and its
association with clinical outcomes among AF patients treated with OAC.

Methods and Results—The Outcomes Registry for Better Informed Treatment (ORBIT) of
Atrial Fibrillation registry enrolled 10,126 AF patients from 176 US practices from June, 2010
through August, 2011. The study population was limited to those on OAC (n=7,347).
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Hierarchical multivariable logistic regression models were used to assess factors associated with
concomitant aspirin therapy. Primary outcomes were 6-month bleeding, hospitalization, ischemic
events, and mortality. Overall, 35% (n=2543) of AF patients on OAC also received aspirin (OAC
+ASA). Patients receiving OAC+ASA were more likely male (66% vs. 53%, p<0.0001) and had
more comorbid illness than those on OAC alone. Over one-third (39%) of OAC+ASA did not
have a history of atherosclerotic disease, yet 17% had elevated ATRIA bleeding risk scores (≥5).
Major bleeding (adjusted HR 1.53, 95% CI 1.20–1.96) and bleeding hospitalizations (adjusted HR
1.52, 95% CI 1.17–1.97) were significantly higher in those on OAC+ASA versus OAC alone.
Rates of ischemic events were low.

Conclusions—Patients with AF receiving OAC are often treated with concomitant aspirin, even
when they do not have cardiovascular disease. Use of OAC+ASA was associated with
significantly increased risk for bleeding, emphasizing the need to carefully determine if and when
the benefits of concomitant aspirin outweigh the risks in AF patients already on OAC.
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Atrial fibrillation (AF) represents the most common arrhythmia in the US, and it
substantially increases the risk of stroke.1, 2 Oral anticoagulant (OAC) therapy is the
mainstay of treatment for AF patients at risk for stroke. Many patients with AF also have
coexistent atherosclerotic cardiovascular disease,3 and may be also put on antiplatelet
therapy in addition to OAC medications. However, the incremental benefit of antiplatelet
therapy added to anticoagulation in patients with AF is unclear. While European guidelines
support the use of more aggressive concomitant antiplatelet therapy over short periods of
time in patients at acceptably low risk for bleeding, US guidelines are more reserved.4, 5 To
date, there have been limited data available to define current patterns of use of concomitant
antiplatelet therapy along with OAC in AF patients in the US. Furthermore, the risks of such
combinations in community practice remain poorly defined.

To address these important questions, we used data from the Outcomes Registry for Better
Informed Treatment of Atrial Fibrillation (ORBIT-AF) to investigate contemporary
implementation of aspirin therapy in patients with AF receiving OAC, and associated
clinical outcomes. Our objectives were to:(1) describe overall use of concomitant
antiplatelet and OAC therapy in AF patients; (2) identify clinical factors associated with
concomitant therapy; (3) note use of dual therapy among those without any known
cardiovascular disease; and (4) determine if the addition of antiplatelet therapy is associated
with risk for subsequent bleeding events.

Methods
The ORBIT-AF registry is an observational study of outpatients with AF who are managed
by primary care providers, cardiologists, and electrophysiologists. The design and rationale
of the ORBIT-AF registry have been described previously.6 Briefly, patients with
electrocardiographically-proven AF aged 18 years and older, who are able to provide
informed consent and follow-up at least every 6 months, were eligible for enrollment. Those
with reversible causes of AF (e.g., thyroid disease, post-operative AF) or patients with a
lifeexpectancy of less than 6 months are excluded.

This population was then stratified by the use of aspirin: (1) OAC alone versus (2) dual
therapy with OAC and aspirin (OAC+ASA). Baseline characteristics, AF status, stroke and
bleeding risk profiles, and vascular history were compared between these groups. Risk
scores for stroke and bleeding risk were calculated, including the CHADS2, CHA2DS2-
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VASc, and ATRIA scores.7–9 To isolate the adjusted impact of concomitant aspirin use
separate from newer antiplatelet agents (clopidogrel, prasugrel), patients receiving other
antiplatelet drugs were excluded.

In the entire study population, baseline characteristics associated with the use of OAC+ASA
versus OAC alone were measured in multivariable modeling. In patients with 6-month
follow-up (6540/7347, 89%), consistency of therapy was measured. Lastly, 6-month clinical
outcomes across all treatment groups were assessed, and included death, first hospitalization
by cause, bleeding events (major bleeding classified by International Society on Thrombosis
and Haemostasis criteria [ISTH],10 and minor bleeding), and ischemic events (myocardial
infarction [MI], revascularization, stroke or non-CNS embolism, and TIA). Additional,
absolute rates of ischemic and bleeding events are also presented in high-risk subgroups.

Statistical Methods
Patient characteristics and outcomes are stratified by type of therapy. Continuous variables
are presented as medians (interquartile range) and differences between the groups were
assessed using the Kruskal-Wallis test. Categorical variables are presented as counts
(proportions) and differences were assessed using the Chi-Square test.

Hierarchical multivariable logistic regression was used, and odds ratio (OR) and
corresponding 95% confidence interval (CI) were presented to assess factors associated with
OAC+ASA (versus OAC alone), while accounting for variability in the use of dual therapy
between sites. Backward selection was used to select from among the baseline
characteristics, with an alpha for exclusion of 0.05, using hierarchical logistic regression.

A shared frailty model was used to assess the association between of OAC+ASA (versus
OAC alone) and 6-month outcomes, and hazard ratio (HR) and corresponding 95% CIs were
presented. A shared frailty model was used to account for correlation between subjects from
the same site. For nuisance bleeding, hierarchical logistic regression was used, and OR and
corresponding 95% CI were presented since the dates of events were not available. To
minimize confounding, an adjusted regression model was developed by inverse weighting
according to the propensity score for getting OAC+ASA. Propensity scores were calculated
using a hierarchical logistic regression model adjusted for selected baseline characteristics.
After backward selection with an alpha for exclusion of 0.10, the following variables were
included in the propensity model: age, weight, creatinine clearance, diastolic blood pressure,
sex (female), hyperlipidemia, liver disease, hypertension, diabetes, smoking, thyroid disease,
prior gastrointestinal bleed, history of stroke or transient ischemic attack, history of coronary
artery disease, peripheral arterial disease, coronary artery bypass grafting (CABG),
percutaneous coronary intervention (PCI), drug-eluting stent (DES), prior antiarrhythmic
drug (AAD), prior interventional therapy for AF, renal disease, valvular disease, prior valve
replacement or repair, level of education, electrocardiographic evidence of LVH, provider
specialty, type of AF, and region.

All continuous variables were tested for linearity, and non-linear relationships were
accounted for using linear splines. Analyses of the summary, de-identified data were
performed by the Duke Clinical Research Institute using SAS software (versions 9.3, SAS
Institute, Cary, North Carolina, USA). All p-values were two-sided. The ORBIT-AF
Registry is approved by the Duke institutional review board (IRB), and all participating sites
obtained IRB approval pursuant to local requirements. All subjects participating in ORBIT-
AF provided written, informed consent. The authors had open access to the primary data and
take full responsibility for the validity herein, as well as the formulation and drafting of the
manuscript.
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Results
The overall ORBIT-AF population included 10,126 patients enrolled at 176 sites from June
29th, 2010 through August 29th, 2011. For the purpose of this analysis, patients who were
not taking an oral anticoagulant were excluded. Additionally, patients on antiplatelet
therapies other than aspirin were excluded. This yielded a study population of 7,347 patients
from 174 sites (Figure 1). Over one third (35%, n=2543) of our study population received
concomitant aspirin therapy. The dosing of aspirin included 81 mg (n=2251/2543, 88.5 %),
162 mg (n=12/2543, 0.5%), 325 mg (n=272/2543, 10.7%), and other doses (n=8/2543).
Overall, dabigatran use was 6.9% in the OAC alone group (n=332/4804) and 6.0% in the
OAC+ASA group (n=153/2543).

Factors Associated with Concomitant Aspirin
Baseline characteristics and medical history are shown in Table 1. Patients receiving OAC
+ASA therapy were slightly younger, less likely to be female, but had more medical co-
morbidities, including hypertension, hyperlipidemia, diabetes, pulmonary disease, and heart
failure than patients receiving OAC alone. Rates of prior GI bleeding were not significantly
different (8.2% for OAC alone vs. 7.1% for OAC+ASA, p=0.1). Patients receiving OAC
+ASA were more likely to have new onset or paroxysmal AF (4.6% vs. 3.8% for new onset,
47% vs. 45% for paroxysmal) versus longstanding persistent AF (30% vs. 33%, p=0.003 for
overall comparison) (Table 2). Stroke risk scores were higher in patients receiving
concomitant aspirin (CHADS2 ≥2 for 72% for OAC alone vs. 79% for OAC+ASA,
p<0.0001), while ATRIA bleeding risk scores were no different (17% with ATRIA score ≥5
in each group, p=0.7).

Vascular disease, including coronary, cerebral, or peripheral arterial disease, was common in
the study cohort (Table 3). Overall 39% of patients receiving OAC+ASA had no history of
atherosclerotic disease. Conversely, 37% of those on OAC alone had a history of
atherosclerotic disease.

Multivariable factors associated with the use of additional aspirin (versus OAC alone) are
provided in Figure 2. The strongest positive effect estimates were observed with a history of
CAD (adjusted OR 2.23, 95% CI 1.82–2.73), prior MAZE (adjusted OR 1.56, 95% CI 1.05–
2.32), any prior DES (adjusted OR 1.53, 95% CI 1.17–2.01), and prior stroke or TIA
(adjusted OR 1.45, 95% CI 1.25–1.67).

Follow-Up Therapy and Outcomes
At 6-month follow-up, utilization rates of antithrombotic therapies were stable, with 89% of
patients who started on OAC alone remaining on OAC alone and 81% of patients on OAC
+ASA remaining on OAC+ASA. Characteristics of patients missing follow-up are shown in
the supplement (Supplemental Table 1). Rates of major bleeding events at 6 months, among
high-risk subgroups, are shown in Figure 3. Unadjusted and multivariable-adjusted rates of
major adverse outcomes at 6-months are shown in Table 4. Major bleeding and bleeding
hospitalization rates were significantly higher in the OAC+ASA group. There were 6
intracranial hemorrhage events in the OAC alone group, versus 10 in the OAC+ASA group
(0.14% vs. 0.43%, p=0.02).After adjusting for baseline characteristics, major bleeding (HR
1.53, 95% CI 1.20–1.96) and bleeding hospitalization (HR 1.52, 95% CI 1.17–1.97) were
more likely in patients receiving OAC+ASA (compared with OAC alone). Rates of ischemic
events were low in both groups; MI occurred in 16 (0.38%) patients on OAC alone versus
11 on OAC+ASA (0.48%), coronary revascularization in 28 (0.66%) versus 31 (1.35%),
stroke or non-CNS embolism in 18 (0.42%) versus 15 (0.65%), and TIA in 7 (0.17%) versus
3 (0.13%).
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For the subgroups of patients with prior MI or stroke/TIA, counts and rates of major adverse
outcomes are shown in Table 5. Further statistical comparisons of these populations were
not performed due to low power.

Discussion
Of 7,347 patients with AF taking OAC therapy, we found that 35% are also treated with
aspirin. While those receiving concomitant aspirin therapy were more likely to have prior
cardiovascular disease, more than one-third on concomitant aspirin did not have any history
of atherosclerotic disease. Furthermore, patients on combined OAC and aspirin therapy had
significantly higher adjusted rates of adverse clinical events, particularly bleeding events.

Recently, aspirin therapy for the primary prevention of cardiovascular events has been
questioned as the risks appear to outweigh the benefits in several important populations.11 It
is well-appreciated that antiplatelet therapy increases the risk of major bleeding in patients
with or without oral anticoagulant therapy.11–15 Previous work has demonstrated significant
use of dual-therapy with OAC and antiplatelet in patients without manifest cardiovascular
disease in a single payer healthcare system, the Colorado Kaiser Permanente Healthcare
System.16

Our analysis extends these findings to a broad, national, community-based patient
population. Our study also points out the lack of clear logic or pattern to who is being
treated with OAC+ASA versus OAC alone. For example, we observed no difference in
ATRIA bleeding scores between those receiving OAC alone and those on OAC+ASA –
approximately 25% of patients in both groups had elevated bleeding risk, with 17% in the
highest risk category (≥5). Yet nearly 40% of patients in the OAC+ASA group lacked a
convincing indication for aspirin (manifest atherosclerotic disease), while 37% of patients
on OAC alone did have prior vascular disease. It is not clear that bleeding risk is being
considered in the decision to use concomitant aspirin.

Use of OAC+ASA appears to persist despite increasing concerns regarding the true bleeding
risk of aspirin, and its lack of incremental benefit in preventing stroke in patients with AF
already on OAC.11 One meta-analysis comparing OAC versus OAC+ASA identified an
overall benefit only in patients receiving OAC for mechanical valves;17 the surfeit of
bleeding events is a consistent finding across studies.17, 18 Patients in our analysis receiving
OAC+ASA had significantly higher rates of major bleeding events and higher rates of
hospitalization for bleeding. These results persisted after multivariable adjustment of
measured baseline characteristics of the OAC+ASA populations, and mirror those seen in a
prior international study. A claims-based study from Denmark found that aspirin increased
the risk for bleeding events nearly two-fold relative to those on warfarin alone.15 When
combining previously-published data on ischemic outcomes with the current analysis
demonstrating increased bleeding, the available evidence suggests that concomitant
antiplatelet therapy is associated with increased risk and minimal evidence of benefit.15, 19

The use of antiplatelet therapy alone for secondary prevention in patients with a history of
cardiovascular disease has been demonstrated to improve outcomes within an acceptable
risk profile,12 and remains a practice recommendation from the American College of
Cardiology/American Heart Association (ACC/AHA) guidelines.20 However, its use in
patients with AF who are also treated with OAC is less clear and is not supported by
randomized trials. Patients with AF and CAD have an increased risk of adverse events,
including mortality, when compared with patients with CAD without AF.3 Yet those on
OAC have a low risk of MI when treated with an OAC in recent randomized study
populations (ranging from 0.5% to 1.1%).21, 22 Furthermore, several trials in patients
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without AF have demonstrated equal or superior efficacy of OAC versus aspirin for the
secondary prevention of ischemic events in patients with MI.23–25 Lastly, preliminary data
from the only randomized trial of dual therapy (OAC+clopidogrel) versus therapy triple
(OAC plus aspirin and clopidogrel) in patients undergoing PCI demonstrated a significant
reduction in bleeding events in the dual therapy group.26

Limitations
These data represent observations from a prospective, national registry; thus, they are
subject to the limitations inherent in such methods, including site participation, patient
selection, and reporting biases. Furthermore, the defined treatment groups (OAC alone and
OAC+ASA) were not randomly assigned, and there are important differences in ischemic
and bleeding risk levels between these two populations. Regression analyses cannot
completely adjust for such differences, and therefore comparisons of outcomes in these
groups are likely limited by residual bias. Additionally, low rates of prior and incident
ischemic events (stroke or MI) limit the ability to detect meaningful differences in these
endpoints. Lastly, every attempt was made to capture aspirin therapy, regardless of
prescription or over-the-counter use. Aspirin use was ascertained on follow-up and includes
both prescription and over-the-counter use; however, these data could potentially be
susceptible to recall bias.

Conclusions
Patients with AF prescribed OAC therapy are often also treated with concomitant aspirin,
even when they do not have vascular disease. Furthermore, patients with AF and known
cardiovascular disease are often treated with OAC alone. The use of OCA+ASA was
independently associated with significantly increased risk for bleeding compared with use of
OCA alone. The optimal antithrombotic strategy for patients with AF remains unclear.
These and other data raise the possibility that a ‘less is more’ strategy may be favorable
among AF patients on OAC.27 However, we believe adequately-powered, prospective
clinical studies of these regimens are warranted to definitely assess the benefit or harm of
such strategies. In the interim, clinicians need to carefully weigh whether the potential
benefits of adding aspirin is worth the risk among patients with AF on OAC. In lieu of
clinical trials, automated risk assessment tools that calculate ischemic risk and bleeding risk
might help guide concomitant antiplatelet therapy.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Flow diagram of exclusion criteria in the current study, yielding the final analysis population
of 7,347 patients. OAC: oral anticoagulation; ASA: aspirin.
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Figure 2.
Factors associated with OAC+ASA (versus OAC alone) in multivariable analysis.
References groups are new onset AF (for AF type), some school (for education), cardiologist
(for provider type), and Northeast (for region). OAC: oral anticoagulation; ASA: aspirin;
OR: odds ratio; CAD: coronary artery disease; DES: drug-eluting stent; TIA: transient
ischemic attack; PCI: percutaneous coronary intervention; AF: atrial fibrillation; ECG:
electrocardiogram; CABG: coronary artery bypass grafting; AAD: antiarrhythmic drug;
LVH: left-ventricular hypertrophy; GI: gastrointestinal; AS: aortic stenosis; AR: aortic
regurgitation; TR: tricuspid regurgitation.
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Figure 3.
Unadjusted, 6-month major bleeding rates among high-risk subgroups are shown with
absolute numbers of events per group noted above. OAC: oral anticoagulation; ASA:
aspirin; GI: gastrointestinal.
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Table 1

Baseline Characteristics Stratified by Additional Antiplatelet Therapy

Overall
(n=7347)

OAC Alone
(n=4804)

OAC+ASA
(n=2543)

p-Value

Age 75 (68–82) 76 (68–82) 75 (67–81) 0.0003

Female 43 47 34 <0.0001

Race <0.0001

  White 89 88 92

  Black or African American 4.8 5.0 4.3

  Hispanic 4.5 5.8 2.1

Past Medical History

  Smoking 48 45 54 <0.0001

  Hypertension 85 83 87 <0.0001

  Hyperlipidemia 72 69 79 <0.0001

  Diabetes 30 28 35 <0.0001

  Obstructive Sleep Apnea 18.5 17 21 <0.0001

  Heart Failure 34 31 39 <0.0001

  Gastrointestinal Bleeding 7.8 8.2 7.1 0.11

  Anemia 17 16 19 0.002

  Chronic Obstructive Pulmonary Disease 16 15 18 0.0001

Hemoglobin (g/dl) 13.5 (12.3–14.6) 13.6 (12.3–14.6) 13.5 (12.3–14.7) 0.05

Calculated creatinine clearance (mL/min/1.73m2)* 70 (51–97) 69 (50–96) 72 (52–98) 0.004

LVEF (%), mean (SD) 54.3 (12) 55.2 (12) 52.6 (13) <0.0001

Values are presented as % or median (interquartile range), except where noted.

*
Excluding patients on dialysis.

OAC: oral anticoagulation; ASA: aspirin; BMI: body mass index; LVEF: left-ventricular ejection fraction.
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Table 2

Atrial Fibrillation History and Risk Scores

Overall
(n=7347)

OAC Alone
(n=4804)

OAC+ASA
(n=2543)

p-Value

AF Type 0.003

  New onset 4.0 3.8 4.6

  Paroxysmal 46 45 47

  Persistent 18 18 18

  Longstanding Persistent 32 33 30

Duration of OAC, median months (IQR) 46 (19–90) 50 (21–95) 41 (15–79) <0.0001

OAC Started Within 3 Months 4.3 3.7 5.5 0.001

Prior Treatment with Antiarrhythmic Drug 45 43 48 <0.0001

Prior Catheter Ablation of AF 5.3 4.8 6.3 0.001

CHADS2 Score <0.0001

  0 4.6 5.2 3.6

  1 21 23 17

  ≥2 75 72 79

CHA2DS2-VASa Score 0.002

  0 1.3 1.5 0.8

  1 5.4 5.7 4.7

  ≥2 85 84 88

ATRIA Score 0.74

  Low (0–3) 75 75 74

  Intermediate (4) 8.6 8.4 8.8

  High (5+) 17 17 17

Site Provider Specialty <0.0001

  Cardiology 66 65 68

  Electrophysiology 15 14 18

  Primary Care Provider 19 22 15

Values are presented as percentages, except where noted.

OAC: oral anticoagulation; ASA: aspirin; AF: atrial fibrillation; IQR: interquartile range.

Circulation. Author manuscript; available in PMC 2014 August 13.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Steinberg et al. Page 15

Table 3

Vascular History

OAC Alone (n=4804) OAC+ASA (n=2543)

Any Vascular History (CAD, PAD, or CVD) 37 61

CAD 20 47

  Prior MI 9.7 23

  Prior CABG 9.1 24

  Prior PCI 9.2 24

  Prior DES 2.4 8.9

Prior Cerebrovascular Events (stroke or TIA) 15 20

  Stroke – non-hemorrhagic 7.8 10

  Stroke – hemorrhagic 0.5 0.7

  TIA 7.7 11

Values are presented as percentages. All comparison p-values <0.0001, except MI in previous year (p=0.003), DES in previous year (p=0.004),
non-hemorrhagic stroke (p=0.0001), and hemorrhagic stroke (p=0.3).

OAC: oral anticoagulation; ASA: aspirin; CAD: coronary artery disease; PAD: peripheral artery disease; CVD: cerebrovascular disease; MI:
myocardial infarction; CABG: coronary artery bypass grafting; PCI: percutaneous coronary intervention; DES: drug-eluting stent; TIA: transient
ischemic attack.
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Table 5

Outcomes in patients with prior atherosclerotic disease

Patients with Prior MI Patients with Prior Stroke/TIA

OAC Alone
(n=418)

OAC+ASA
(n=529)

OAC Alone
(n=611)

OAC+ASA
(n=431)

Revascularization 5 (1.20) 5 (0.95) 5 (0.82) 5 (1.16)

MI 3 (0.72) 2 (0.38) 2 (0.33) 4 (0.93)

New-Onset/HF Diagnosis 2 (0.48) 3 (0.57) 5 (0.82) 6 (1.39)

Stroke or non-CNS embolism 3 (0.72) 7 (1.32) 7 (1.15) 1 (0.23)

TIA 2 (0.48) 1 (0.19) 5 (0.82) 1 (0.23)

Major Bleeding 10 (2.39) 18 (3.4) 15 (2.45) 14 (3.25)

Death 16 (3.83) 17 (3.21) 14 (2.29) 18 (4.18)

Raw rates presented as counts (%).

MI: myocardial infarction; TIA: transient ischemic attack; OAC: oral anticoagulation; ASA: aspirin; CNS: central nervous system.
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