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Abstract

Introduction—The objective of this study was to compare the risk of stroke in atrial fibrillation 

(AF) with adherent use of oral anticoagulation (OAC), non-adherent use, and non-use of OAC.

Methods—Using 2013-2016 Medicare claims data, we identified patients newly diagnosed with 

AF in 2014-2015 and collected prescriptions filled for OAC in the 12 months after AF diagnosis 

(n=39,272). We categorized participants each day into 3 time-dependent exposures: adherent use 

(≥80% of the previous 30 days covered with OAC), non-adherent use (0%-80% covered with 

OAC), and non-use (0%). We constructed Cox proportional hazards models to estimate the 

association between time-dependent exposures and time to stroke, adjusting for demographics and 

clinical characteristics.

Results—The sample included 39,272 patients. Study participants spent 35.0% of the follow-up 

period in the adherent use exposure category, 10.9% in the non-adherent category, and 54.0% in 

the non-use category. OAC adherent use (HR 0.62; 95% CI, 0.52-0.74) and non-adherent use (HR 

0.74; 95% CI 0.57-0.95) were associated with lower hazards of stroke than non-use. Adherent use 
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to DOAC (HR 0.54; 95% CI, 0.42-0.69) and warfarin (0.70; 95% CI, 0.56-0.86) was associated 

with lower risk of stroke than non-use, but the risk of stroke did not statistically differ between 

DOAC and warfarin adherent use (HR 0.77; 95% CI, 0.56-1.04).

Discussion—Although adherence to OAC reduces stroke risk by nearly 40%, newly diagnosed 

AF patients in Medicare adhere to OAC on average only one third of the first year after AF 

diagnosis.

1. INTRODUCTION

The most common cardiac arrhythmia, atrial fibrillation (AF) is associated with a 5-fold 

increase in the risk of stroke.1 Although oral anticoagulation (OAC) is recommended for 

stroke prevention in patients with AF with CHA2DS2-VASc score≥2,2 only 50%-60% of US 

patients in this group are actually treated with oral anticoagulants, and less than half of them 

adhere to this therapy over time.3-6 Before 2010, the numerous limitations associated with 

warfarin therapy were regarded as the main reason behind OAC underuse;3,7,8 however, the 

approval of direct oral anticoagulants (DOACs) has only resulted in modest imporvements in 

OAC use and adherence.9-13

The underuse and suboptimal adherence to OAC in AF is concerning because continuous, 

adherent use of oral anticoagulants is crucial for stroke prevention: the risk of stroke 

increases by 7% per 10% decline in the proportion of days covered (PDC) with OAC, and 

gaps in OAC therapy of 1-3 months have been shown to double the risk of stroke in high-risk 

patients.14,15 However, these previous studies evaluating the association between OAC 

adherence and risk of stroke focused on OAC users, excluding patients with AF who never 

initiated OAC therapy. 14,15 As a result, it remains unknown how the risk of stroke compares 

for patients with continuously adherent to OAC, versus non-adherent OAC users, versus 

non-users. Additionally, it is unclear whether the reduction in the risk of stroke associated 

with continuous adherence to OAC is similar for warfarin and DOACs.

We used Medicare claims data for patients newly diagnosed with AF to estimate the 

reduction in the risk of stroke associated with adherent and non-adherent use of OAC, as 

opposed to non-use. We further estimated the reduction in stroke risk associated with 

adherence to DOACs and to warfarin. We focused on Medicare because the prevalence of 

AF increases with age,16 and because a DOAC adherence measure is likely to become part 

of star ratings calculations.17

2. METHODS

2.1. Data Source and Study Population

We obtained 2014-2016 medical and pharmacy claims from a 5% random sample of 

Medicare beneficiaries from the Centers for Medicare and Medicaid Services (CMS), and 

identified patients who were diagnosed with AF for the first time between January 1, 2014 

and December 31, 2015 (Figure 1). AF was defined using the CMS Chronic Condition 

Warehouse indicator, which defines AF as having one inpatient claim or two outpatient 

claims with ICD-9 diagnosis code 427.31,18 and traces the first AF diagnosis back to 

January 1999. We defined index date as 30 days after first AF diagnosis. We excluded 
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patients with a diagnosis of valvular disease (list of diagnosis codes in Supplemental Table), 

those with CHA2DS2-VASc score<2, those who had no continuous enrollment in Stand-

Alone Prescription Drug Plans, or who died within 30 days of diagnosis. The final sample 

included 39,272 patients, who were followed starting 30 days after first AF diagnosis (index 

date) for 330 days or until death. This study was approved by the Institutional Review Board 

at the University of Pittsburgh as exempt because de-identified data were used in analysis.

2.2. Outcomes

The primary outcome was incidence of ischemic stroke, defined as having an inpatient claim 

with International Classification of Diseases, Ninth Revision (ICD-9) codes 434.xx, 436.xx, 

444.xx or ICD-10 I63, I66, I74. 19 This definition has a positive predictive value of 91% and 

a specificity of 99.8%.19

2.3. Exposure

To define exposure categories, we extracted all prescriptions for oral anticoagulants, 

including warfarin, dabigatran, rivaroxaban, apixaban, and edoxaban after the first AF 

diagnosis and arrayed them chronologically. Using the date of fill and the days of supply, we 

created a supply diary for each patient,20 which indicated possession of any oral 

anticoagulant, of warfarin and of DOAC every day of the study period. We assumed that 

patients took their medications as prescribed, starting on the day of prescription filling, and 

that each prescription provided coverage with oral anticoagulation for as many days as 

indicated in the days of supply field.. Then, we categorized patients into 3 time-dependent 

exposure categories every day of follow-up adherent use, defined as ≥80% of the previous 

30 days covered with OAC;21 non-adherent use, >0% but <80% of the previous 30 days 

covered with OAC; and non-use, 0% of the previous 30 days covered with OAC. In 

sensitivity analyses, we categorized patients in a similar manner, but using 90% of days 

covered with OAC as cut-off for categorization.21 We defined the exposure on the basis of 

30-day periods analyses because in our data, we are not able to ascertain when patients 

stopped taking medications, but only when they ran out of fills. By measuring oral 

anticoagulation use on the basis of 30-day intervals, it was more likely that we correctly 

ascertained patients who discontinued oral anticoagulation as non-adherent users or non-

users than if we had used shorter time intervals.22,23

In secondary analyses, we further subdivided the adherent use category into DOAC adherent 

use, defined as ≥80% of the previous 30 days covered with DOAC, warfarin adherent use, 

defined as ≥80% of the previous 30 days covered with warfarin, and combined dual DOAC 

and warfarin use, defined as having at least 80% of the previous 30 days covered with OAC, 

but less than 80% of them covered with DOACs and less than 80% covered with warfarin. 

We also performed sensitivity analyses using 90% as cut-off.21

2.4. Covariates

Covariates included demographics, social determinants, and clinical characteristics, and 

were defined on the day of first AF diagnosis. Demographics included age, gender, and race. 

Social determinants included eligibility for Medicaid coverage, for low income subsidy, and 

residence in a rural area. Rural residence was defined employing the CMS zip code list for 
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rural areas. Clinical characteristics included CHA2DS2-VASc score, HAS-BLED score, 

acute myocardial infarction (AMI), Alzheimer’s disease or dementia, chronic kidney 

disease, heart failure, diabetes, hypertension, stroke or transient ischemic attack (TIA), 

recent bleeding, recent use of antiplatelet agents, recent use of Non-Steroidal Anti-

inflammatory Drugs (NSAIDs), liver disease, alcohol disorder, and vascular disorder. 

CHA2DS2-VASc and HAS-BLED are validated scores for the risk of ischemic stroke and 

the risk of bleeding, respectively.24,25 Since claims data do not contain international 

normalized ratio (INR) levels, we calculated HAS-BLED score as the sum of all factors 

included in this score except labile INR, as previously done in the literature.10,26-29 To 

define factors included in these scores and other clinical characteristics, we used CMS 

Chronic Condition Warehouse definitions, when available.18 When not available, we used 12 

months of claims data prior to AF diagnosis and published definitions of covariates (list in 

Supplemental Table 1).10,11,28,30-33

2.5. Statistical Analysis

We compared demographic, social determinants, and clinical characteristics across OAC 

adherence groups defined on the first day of follow-up (that is, on the basis of OAC use in 

the first 30 days after AF diagnosis) using ANOVA for continuous variables and chi-square 

for categorical variables. We reported the frequency of ischemic strokes in each time-

dependent exposure groups, as well as the unadjusted incidence rate per 100 person-years.

To control for differences in patient characteristics across exposure groups, we constructed 

Cox proportional hazard models, which regressed time to ischemic stroke against indicator 

variables for time-dependent exposure categories, including adherent use and not-adherent 

use (non-use was set as reference), and controlled for all covariates listed above except for 

CHA2DS2-VASc or HAS-BLED scores. This is because all of the factors included in the 

calculation of these scores were included in Cox models as individual covariates, so the 

inclusion of CHA2DS2-VASc and HAS-BLED scores could lead to collinearity issues. Time 

0 was the index date (30-days after AF diagnosis) and the time at risk was censored at death, 

or end of follow-up period (330 days after index date). Sensitivity analyses were performed 

in a similar manner but defining exposure categories using 90% of days covered with OAC 

as the cut-off. Secondary analyses were performed following the same methodology 

including indicator variables for time-dependent DOAC adherent use, warfarin adherent use, 

and not-adherent use (non-use was again set as the reference). Finally, we also estimated the 

hazard ratio (HR) for ischemic stroke for the comparison between DOAC adherent and 

warfarin adherent use by changing the reference group. We did not perform a comparison 

between combined DOAC and warfarin adherent use and no use because combined DOAC 

and warfarin adherent use represented only 0.06% of the follow-up time, as shown in Table 

2. All analyses were conducted with statistical software SAS 9.4 (Cary, NC).

3. RESULTS

3.1. Baseline Patient Characteristics

Patients who used OAC on the first 30 days after AF diagnosis were younger, more likely to 

be male, white, and ineligible for Medicaid or for low-income subsidy than non-users (Table 
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1). The proportion of rural residents was higher among OAC adherent users than among 

non-adherent and non-users (p-value<0.001). CHA2DS2-VASc and HAS-BLED scores and 

the prevalence of chronic conditions such as AMI, as Alzheimer Disease or other dementia 

or chronic kidney disease were higher for non-users than for adherent and non-adherent 

patients.

3.2. Average Follow-up in Time-Dependent Exposure Categories

Study participants spent 35.0% of the follow-up period in the adherent use exposure 

category, 10.9% in the non-adherent category, and 54.0% in the non-use category (Figure 2). 

The proportion of patients accounted by each exposure category remained relatively stable 

across the study period. Specifically, the proportion of patients in the adherent use category 

averaged 31% during the first days of follow-up, increased to 34% in the second month of 

follow-up to later decrease to 30%. The proportion of patients in the non-adherent use 

category decreased from 13-15% in the first two months of follow-up to 8-9% at the end of 

the study period. In parallel, the proportion of patients on the non-use category increased 

over time from 54-56% to 62%. Over half of patients who belonged to the adherent use 

exposure category at the beginning of the study period also belonged to this exposure 

category at the end of the study period (Supplemental Table 2). Over 80% of patients who 

belonged to the non-use exposure category on the first day of the study period also belonged 

to this exposure category at the end of the study period. Supplemental Figure 1 shows the 

distribution of the number of days covered with OAC, by exposure category.

DOAC adherent use represented 19.6% of the total follow-up period (or 56% of the follow-

up period spent on the adherent use exposure category), warfarin adherent use 15.4% (or 

44% of the time on the adherent use exposure category), and combined dual DOAC and 

warfarin adherent use less than 0.06% (Figure 2). The proportion of patients accounted by 

the DOAC adherent use category increased across the study period, from 15-16% in the first 

two months of follow-up to 18% at the end of the study period. In parallel, the proportion of 

warfarin adherent users decreased to represent at the end of the study period only 12% of the 

study population, or 42% of adherent users.

3.3. Unadjusted Rates of Ischemic Stroke

The unadjusted incidence rates of ischemic stroke were higher in the non-use exposure 

category [2.73 per 100 person-years (p-y); 95% CI, 2.49-2.99] than in the adherent use 

(1.46; 95% CI, 1.25-1.70) and non-adherent use (1.92; 95% CI, 1.51-2.43) exposure 

categories (Table 2). The unadjusted incidence rates of ischemic stroke per 100 p-y averaged 

1.20; 95% CI, 0.96-1.50 in the DOAC adherent exposure category and 1.78; 95% CI, 

1.44-2.19 in the warfarin adherent exposure category (Table 3).

3.4. Adjusted Hazard Ratios of Ischemic Stroke

After adjustment for potential confounders, OAC adherent use (HR 0.62; 95% CI, 0.52-0.74) 

and non-adherent use (HR 0.74; 95% CI, 0.57-0.95) were associated with lower risk of 

ischemic stroke, compared to non-use (Figure 3). Estimates were robust to the definition of 

adherent use; using the ≥90% threshold, adherent use of OAC (HR 0.58; 95% CI, 0.48-0.71) 
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and non-adherent use of OAC (0.77; 95% CI, 0.62-0.96) were associated with lower risk of 

stroke both compared to non-use.

In secondary analyses, adherent use of DOACs (HR 0.54; 95% CI, 0.42-0.69) and of 

warfarin (HR 0.70; 95% CI, 0.56-0.89) were associated with lower risk of stroke than non-

use. The risk of stroke did not statistically differ between DOAC and warfarin adherent users 

(HR 0.77; 95% CI, 0.56-1.04).

4. DISCUSSION

To the best of our knowledge, our study is the first to estimate the reduction in the risk of 

stroke associated with adherent use of OAC in a sample of Medicare beneficiaries newly 

diagnosed with AF, including those who never initiated OAC therapy. We found that, 

compared to no OAC use, adherent use of OAC reduced the risk of stroke by around 40%, 

while non-adherent use reduced it by 25%. Additionally, adherent use of DOAC was 

associated with a 31%-58% reduction in the risk of stroke, and adherent warfarin use with a 

30% reduction. Newly diagnosed AF patients in Medicare adhere to OAC on average only 

around one third of the first year after first AF diagnosis.

Our findings for the prevalence of OAC underuse are consistent with extensive prior 

research reporting that only about 50-60% of patients with AF in the US receive OAC 

therapy.10-13 Given the lack of success of prior interventions and the recent evidence 

demonstrating large practice-level variation in OAC use,13 experts proposed the 

implementation of provider payment models that align health system financial incentives as 

one of the strategies most likely to mitigate OAC underuse.34,35 Along this line, the 

Pharmacy Quality Alliance recently endorsed the implementation of adherence to DOACs as 

a quality measure in the calculation of Medicare star ratings. While the implementation of 

adherence measures in the calculation of payments could improve medication adherence, 

this measure would not incentivize the mitigation of OAC underuse or the improvement of 

adherence to warfarin.17 The consideration of more comprehensive measures that incentivize 

not only adherence to DOACs but also the extended use of OAC among patients with AF 

recommended for this therapy and adherence to warfarin is warranted, given the strong 

benefit of stroke prevention associated with OAC adherent use. These interventions could 

have a large impact on clinical and economic outcomes - it has been estimated that reducing 

OAC underuse by half would avert 20,000 strokes annually and save Medicare $1.5 billion.
36,37

Our study is subject to limitations. First, claims data only contain information on the filling 

of prescriptions but not on whether patients take medications. As a result, our analyses 

assumed that patients took OAC therapy as they filled prescriptions, although this may not 

necessarily be the case. For patients who discontinued OAC through the study period, we 

observed the day when they ran out of fills, but not the day when they specifically stopped 

taking OAC. For this reason, it is likely that we overestimated OAC use for discontinuers. 

Still, we minimized the impact of this measurement error by measuring OAC exposure on 

the basis of 30-day intervals, as opposed to shorter time windows. Additionally, we were not 

able to explore whether OAC underuse and lack of adherence are due to clinicians not 
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prescribing OAC or discontinuing OAC or to patients not filling their prescriptions. Second, 

measuring adherence to warfarin based on PDC may contain inaccuracies, given the 

adjustments to warfarin dosing based on INR testing. Third, like all studies using claims 

data, we did not have detailed clinical information such as creatinine clearance or body 

weight, which are needed to calculate dose adjustments for DOACs. It is possible that 

patients recommended for high-dose treatment with DOACs received low-dose therapy 

because of concerns on bleeding risk,31 which could have biased our results towards the 

null. Fourth, while we controlled our analyses for a comprehensive list of patient 

characteristics, our results could be affected by unobserved differences in patient groups and 

could be subject to residual confounding. While propensity score analyses are often 

implemented to reduce confounding in observational studies, it was not possible to apply 

this methodology in our study due to the time-dependent definition of the main exposures of 

interest. Fifth, we were not able to evaluate outcomes of patients who switched between 

warfarin and DOACs because they represented a small proportion of the follow-up period 

(0.06%). Finally, our results may be affected by healthy adherer bias, because patients who 

adhere to OAC may also be more likely to adhere to lifestyle behaviors or other medications 

and medical services that are also associated with lower stroke risk.38,39

In this retrospective study of 2013-2016 Medicare claims data, we found that, although 

adherence to OAC reduces the risk of stroke by nearly 40%, Medicare beneficiaries newly 

diagnosed with AF adhere to OAC on average only one third of the first year after first AF 

diagnosis. Underuse and lack of adherence to OAC remains a significant clinical challenge 

whose mitigation would have a major impact on stroke prevention.
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Key Points:

• Continuous adherence to oral anticoagulation was associated with a 40% 

reduction in the risk of stroke in patients newly diagnosed with atrial 

fibrillation

• However, patients newly diagnosed with atrial fibrillation adhered to oral 

anticoagulation on average less than 35% of the first year after diagnosis
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Figure 1. Overview of the Cohort Selection.
Using claims data from a 5% random sample of Medicare part D beneficiaries, we selected 

patients newly diagnosed with atrial fibrillation in 2014-2015. After excluding those with a 

history of valvular disease, with CHA2DS2-VASc<2, who had no continuous enrollment in 

Stand-Alone Prescription Drug plans, or who died within 30 days of first atrial fibrillation 

diagnosis, the final sample included 39,272 patients.
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Figure 2. Proportion of Patients in Each Time-Dependent Treatment Group, Over 11 Months of 
Follow-up Period.
Abbreviations: DOAC=Direct Oral Anticoagulant.

The upper plot shows the proportion of patients in each time dependent group, measured 

every day of the study period with respect to adherence to oral anticoagulation in the 

previous 30 days. Specifically, adherent use was defined as having at least 80% of the 

previous 30 days covered with oral anticoagulation; non-adherent use as having more than 

0% but less than 80% of the previous 30 days covered with oral anticoagulation; and non-

use was defined as having 0% of the previous 30 days atrial covered with oral 

anticoagulation.

The lower plot shows the proportion of patients in each time dependent group, measured 

every day of the study with respect to adherence to DOACs and warfarin in the previous 30 

days. Specifically, DOAC adherent use was defined as having at least 80% of the previous 

30 days covered with DOACs, and warfarin adherent use was defined as having at least 80% 

of the previous 30 days covered with warfarin. Non-adherent use and non-use were defined 
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as previously explained. Combined dual DOAC and warfarin use was not included in the 

plot because it represented only 0.06% of the follow-up period (Table 3).
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Figure 3. Adjusted Hazard Ratios of Ischemic Stroke.
Abbreviations: PDC=Proportion of Days Covered; DOAC=Direct Oral Anticoagulant.

In the main analyses, adherent use was defined every day of the study as having at least 80% 

of the previous 30 days covered with oral anticoagulation; non-adherent use was defined as 

having more than 0% but less than 80% of the previous 30 days covered with oral 

anticoagulation; and non-use was defined as having 0% of the previous 30 days atrial 

covered with oral anticoagulation. In sensitivity analyses, adherent use was defined every 

day of the study as having at least 90% of the previous 30 days covered with oral 

anticoagulation; non-adherent user was defined as having more than 0% but less than 90% 

of the previous 30 days covered with oral anticoagulation; and non-use was defined as 

having 0% of the previous 30 days atrial covered with oral anticoagulation.

Results from Cox Proportional Hazard models that adjusted for all covariates listed in Table 

1, except for CHA2DS2-VASc and HAS-BLED scores. We did not perform a comparison 

between combined DOAC and warfarin adherent use and no use because combined DOAC 

and warfarin adherent use represented only 0.06% of the follow-up time, as shown in Table 

3.
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Table 1.

Baseline Characteristics of Medicare Beneficiaries Newly Diagnosed with Atrial Fibrillation, by Adherence to 

Oral Anticoagulation Measured during the First 30 Days after Diagnosis.

Variable-n(%)
Adherent

Users
(n=12,073)

Non-Adherent
Users

(n=5,234)

Non-Users
(n=21,965)

P-
value

Demographics

Age <0.001

 <65 6.6 6.8 6.7

 65-74 38.8 37.5 33.5

 >=75 54.7 55.6 59.8

Female sex 55.1 57.0 60.6 <0.001

Race <0.001

 White 88.2 88.1 85.9

 Black 6.5 7.4 8.3

 Hispanic 1.4 1.3 1.7

 Other 3.8 3.3 4.2

Social Determinants <0.001

Eligibility for Medicaid 23.6 23.5 29.9 <0.001

Eligibility for Low-income 32.0 34.6 44.1

Subsidy

Rural Residence 25.0 22.8 21.7 <0.001

Clinical Characteristics

CHA2DS2-VASc score <0.001

 2-3 29.5 27.4 25.0

 4-5 42.6 40.8 39.9

 ≥6 28.0 31.8 35.1 <0.001

HAS-BLED score 
a

 0-1 7.2 6.8 5.9

 2-3 68.3 65.7 61.2

 ≥4 24.5 27.5 32.9

AMI 
b 7.3 7.5 9.5 <0.001

Alzheimer's Disease or Dementia 
b 13.3 14.0 23.9 <0.001

Chronic Kidney Disease 
b 34.6 38.4 42.7 <0.001

Heart Failure 
b 45.0 48.9 50.1 <0.001

Diabetes 
b 45.8 47.0 46.5 0.317

Hypertension 
b 91.2 91.8 92.3 0.002

Stroke or TIA 
b 20.8 22.7 23.8 <0.001

Recent Bleeding 
c 16.2 17.9 22.0 <0.001

Recent Antiplatelet use 
d 12.5 12.5 15.7 <0.001
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Variable-n(%)
Adherent

Users
(n=12,073)

Non-Adherent
Users

(n=5,234)

Non-Users
(n=21,965)

P-
value

Recent NSAID use 
e 13.1 12.4 13.4 0.137

Liver Disease 1.7 1.4 2.7 <0.001

Alcohol Disorder 2.3 2.0 2.7 0.002

Vascular Disease 29.7 31.6 35.2 <0.001

Abbreviations: AMI=Acute Myocardial Infarction; TIA= Transient Ischemic Attack; NSAIDs=Non-Steroidal Anti-inflammatory Drug.

a
The HAS-BLED score is calculated as the sum of the following factors: age of 65 years or greater, labile INR, renal disease, liver disease, use of 

antiplatelet agents or NSAIDs, hypertension, a history of stroke, of major bleeding and of alcohol or drug use.25 Because Medicare claims data 
does not contain information on INR levels, we calculated the HAS-BLED score as the sum of all factors except labile INR.

b
AMI, Alzheimer’s Disease or related dementia, chronic kidney disease, heart failure, diabetes, hypertension, and a history of stroke or TIA were 

defined using the respective CMS Chronic Condition Warehouse definitions of each of these conditions.

c
Recent bleeding was defined as having a claim with ICD-9 codes for bleeding events in the year before index date.10,11,28,30-33

d
Recent antiplatelet use was defined as filling a prescription for aspirin, clopidogrel, prasugrel, dipyridamol, ticlopidine or ticagrelor in the six 

months before index date.10,11,28,30-33

e
Recent NSAID use was defined as filling a prescription for diclofenac, ibuprofen, naproxen, ketoprofen, fenoprofen, flurbiprofen, piroxicam, 

meloxicam, mefenamic acid or indomethacin in the six months before index date.10,11,28,30-33
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Table 2.

Number of Stroke Events and Unadjusted Incidence Rates of Ischemic Stroke Over 11 Months of Follow-up, 

by Adherence to Oral Anticoagulation Measured during Follow-up.

Adherent Use Non-Adherent Use Non-Use

Patient-years (% of Total Follow-up) 11,192 (35.0%) 3,497 (10.9%) 17,268 (54.0%)

No. Ischemic Stroke Events 163 67 471

Incidence Ischemic Stroke per 100 p-y (CI) 1.46 (1.25-1.70) 1.92 (1.51-2.43) 2.73 (2.49-2.99)

Abbreviation: P-y=person-years.

Every day of the study, adherent use was defined as having at least 80% of the previous 30 days covered with oral anticoagulation. Non-adherent 
use was defined as having more than 0% but less than 80% of the previous 30 days covered with oral anticoagulation. Non-use was defined as 
having 0% of the previous 30 days covered with oral anticoagulation.

The proportion of follow-up indicates the proportion of the total follow-up for all study participants that was spent on each time-dependent 
treatment group.
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