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Abstract

Background: Atrial fibrillation is a common cause of stroke among older adults and is often first 

detected during hospitalization, given frequent use of cardiac telemetry.

Methods: In a 20% national sample of Medicare Fee-For-Service beneficiaries, we identified 

patients aged 65-or-older newly diagnosed with atrial fibrillation while hospitalized in 2016. Our 

primary outcome was oral anticoagulant claim within 7-days of discharge. Multivariable logistic 

regression analyses assessed relationships between anticoagulation initiation and thromboembolic 

and bleeding risk scores while controlling for demographics, frailty, comorbidities, and 

hospitalization characteristics.

Results: Among 38,379 older adults newly diagnosed with atrial fibrillation while hospitalized 

(mean age 78.2 [SD 8.4]; 51.8% female; 83.3% white), 36,633 (95.4%) had an indication for 

anticoagulation and 24.6% (9,011) of those initiated an oral anticoagulant following discharge. 

Higher CHA2DS2-VASc score was associated with a small increase in oral anticoagulant initiation 

(predicted probability 20.5% [95% CI, 18.7% - 22.3%] for scores <2 and 24.9% [CI, 24.4% - 

25.4%] for ≥4). Elevated HAS-BLED score was associated with a small decrease in probability of 

anticoagulant initiation (25.4% [CI, 24.4% - 26.4%] for score <2 and 23.1% [CI, 22.5% - 23.8%] 

for ≥3). Frailty was associated with decreased likelihood of oral anticoagulant initiation (24.7% 

[CI, 23.2% - 26.2%] for non-frail and 18.1% [CI, 16.6% - 19.6%] for moderately-severely frail). 

Corresponding Author: Timothy S. Anderson, MD, MAS, Division of General Medicine, Beth Israel Deaconess Medical Center, 
1309 Beacon Street, Brookline, MA, 02246, tsander1@bidmc.harvard.edu, @TimAndersonMD, (440) 823-5864.
Author Contributions: Dr. Anderson had full access to all of the data in the study and takes responsibility for the integrity of the data 
and the accuracy of the data analysis.

Disclaimer: The content is solely the responsibility of the authors and does not necessarily represent the official views of the National 
Institutes of Health or Agency for Healthcare Research and Quality.

Supplementary Materials
Table S1. Variable Definitions
Table S2. NSAID and antiplatelet medications
Table S3. Predicted probability of anticoagulant initiation in patients with primary admission diagnosis of atrial fibrillation
Table S4. Adjusted odds of anticoagulant initiation among all patients by race and geriatric conditions
Figure S1. Cohort Diagram

HHS Public Access
Author manuscript
J Am Geriatr Soc. Author manuscript; available in PMC 2024 September 01.

Published in final edited form as:
J Am Geriatr Soc. 2023 September ; 71(9): 2748–2758. doi:10.1111/jgs.18375.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Anticoagulant initiation varied by primary reason for hospitalization, with predicted probability 

highest among patients with a primary diagnosis of atrial fibrillation (46.1% [CI, 45.0% - 47.3%]) 

and lowest among those with non-cardiovascular conditions (13.8% [CI, 13.3%−14.3%]) and 

bleeds (3.6% [CI, 2.4%−4.8%]).

Conclusions: Oral anticoagulant initiation is uncommon among older adults newly diagnosed 

with atrial fibrillation during hospitalization, even among patients hospitalized primarily for 

atrial fibrillation and patients with high thromboembolic risk. Clinicians should discuss risks and 

benefits of oral anticoagulants with all inpatients found to have atrial fibrillation.

INTRODUCTION

Risk of atrial fibrillation-related stroke is high in older adults, with atrial fibrillation 

increasing stroke risk by five-fold and age 65 and above increasing risk by an additional 

three-fold.1 National guidelines recommend stroke prevention with oral anticoagulants for 

patients with atrial fibrillation and at least 2 non-sex-related risk factors for stroke, with 

therapy individualized based on shared decision-making focused on balancing the risks of 

thromboembolism and bleeding.2 Oral anticoagulants are underused among all older adults 

with atrial fibrillation, with prevalent use estimated at 50–60%, and even lower use for 

patients with frailty despite evidence of net benefit in this high-risk group.3–12

Hospitalization is a common setting for new atrial fibrillation diagnosis. Patients may be 

admitted for symptomatic atrial fibrillation or it may be discovered incidentally, driven in 

part by frequent inpatient use of cardiac monitoring and by acute illness triggering episodes 

of atrial fibrillation in susceptible and paroxysmal patients. Prior studies have investigated 

anticoagulant prescribing patterns in the outpatient setting, but little is known about care 

patterns for hospitalized patients newly diagnosed with atrial fibrillation.4,6,13,14 Moreover, 

hospitalized patients represent a high-risk group with greater medical comorbidity burden, 

and therefore increased stroke and bleeding risk, compared to healthy outpatients. Patients 

with frailty are also of particular interest, as the majority of older adults with atrial 

fibrillation have frailty or pre-frailty, and these states confer high risk of stroke but may 

have lower rates of anticoagulant prescribing.15

Thus, we examined a national sample of Medicare Part D claims to investigate rates and 

predictors of oral anticoagulant initiation for patients newly diagnosed with atrial fibrillation 

during hospitalization. We hypothesized that evidence-based risk scores of stroke and 

bleeding would be predictive of oral anticoagulant initiation, and that patients with frailty 

and those hospitalized for reasons other than atrial fibrillation would have reduced initiation 

rates.

METHODS

Study Population

We conducted a retrospective cohort study using a 20% national sample of Centers for 

Medicare and Medicaid Services (CMS) beneficiaries. We included adults age 65 years and 

older who received a new atrial fibrillation diagnosis during an acute hospitalization in 2016. 

We examined administrative and pharmacy claims from 2015 to 2017 and included patients 
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enrolled in Medicare Parts A, B, and D for at least 1 year before hospitalization and 30 days 

after discharge.

We used the Medicare Chronic Conditions Warehouse (CCW) algorithm to identify hospital 

discharge diagnosis codes for atrial fibrillation (Table S1).16 We excluded patients with any 

prior diagnosis of atrial fibrillation while enrolled in Medicare and those who filled any 

oral anticoagulants in the prior year. We examined patients discharged home, and excluded 

patients discharged to nursing and long-term care facilities, as their medication use cannot 

be reliably ascertained using pharmacy claims. For all exclusion criteria, see the cohort 

diagram (Figure S1).

Outcomes

The primary outcome was any prescription drug claim for an oral anticoagulant (warfarin, 

apixaban, rivaroxaban, dabigatran, or edoxaban) within 7 days of discharge. This time-frame 

was selected to reflect prescribing patterns of the inpatient team at discharge while allowing 

a grace period for post-discharge prescriptions to be filled and for logistics such as prior 

authorization to be navigated. Anticoagulant claims were assessed using a validated generic 

drug name matching approach.17,18

Secondary outcomes included oral anticoagulant claims within 30 days of discharge 

and cardiac monitoring claims within 30 days of discharge. Cardiac event monitoring 

after discharge was included as a secondary outcome because outpatient monitoring is 

a potential alternative management strategy, particularly for patients with brief episodes 

of atrial fibrillation during hospitalization. Cardiac monitoring was identified based on 

outpatient Current Procedural Terminology codes billed within 30 days of discharge (Table 

S1).19 Additionally, to assess clinical follow-up, we examined the presence of subsequent 

outpatient diagnosis codes for atrial fibrillation within 1 year of discharge.

Primary Predictors

Primary predictors were thromboembolic and bleeding risks. Thromboembolic risk 

was assessed by calculating patients’ CHA2DS2-VASc score. History of heart failure, 

hypertension, diabetes, stroke, transient ischemic attack, ischemic heart disease, and 

peripheral vascular disease were identified using CCW algorithms (Table S1).20 We 

classified patients with CHA2DS2-VASc score less than 2 to have low thromboembolic risk, 

those with scores 2–3 to have moderate thromboembolic risk, and those with scores of 4 and 

above to have high thromboembolic risk.21 Patients were considered to have guideline-based 

indications for anticoagulation if they had at least 2 points on the CHA2DS2-VASc score not 

related to sex (score ≥2 for men and ≥3 for women).2

Bleeding risk was assessed using a modified HAS-BLED score.22 History of hypertension, 

chronic kidney disease, liver disease, stroke or transient ischemic attack, and alcohol use 

disorders were identified using CCW algorithms. Patients were assigned 1 point for history 

of major bleeding if they had a hospitalization for a bleeding event in the prior year (Table 

S1) and 1 point if they had filled a prescription for a non-steroidal anti-inflammatory 

or antiplatelet medication (Table S2).23 We were unable to assign a point for labile 

International Normalized Ratio given the lack of laboratory data.24,25,26 We classified 
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patients with HAS-BLED scores of 0 or 1 to have low bleeding risk, scores of 2 to have 

moderate risk, and scores of 3 and above to have high risk.22

Covariates

Covariates included demographics, comorbidity, geriatric conditions, and reason for 

hospitalization (Table S1). Demographics included age, sex, and race. We did not adjust 

separately for age and sex, as they are both incorporated into the CHA2DS2-VASc score. 

Race and ethnicity were examined measured using the Research Triangle Institute Race 

Code, and categorized as Asian/Pacific Islander, Black, Hispanic, White, and other for 

the purposes of this study.27 Race was included because prior studies have demonstrated 

differences in anticoagulation use by race.14,25

Geriatric conditions assessed included those which may influence anticoagulation decision-

making: frailty, history of falls, dementia, and delirium. Frailty was assessed using a 

claims-based frailty index validated for Medicare beneficiares.28,23 Consistent with prior 

studies, we grouped patients into non-frail, pre-frail, mildly frail, and moderately-severely 

frail groups.29 Dementia was identified using the CCW Algorithm for Alzheimer’s Disease, 

Related Disorders, or Senile Dementia.30 Delirium was identified based on discharge 

diagnosis codes while prior falls were identified based on ambulatory and inpatient codes 

in the year preceding hospitalization.31 Comorbidity was assessed using the Elixhauser 

Comorbidity Index.32

We also considered reason for hospitalization, as clinical decision-making may differ for 

patients hospitalized primarily for atrial fibrillation or for other conditions that impact the 

risks of anticoagulation.33 We classified patients into 5 clinical groups: hospitalized for 

atrial fibrillation, hospitalized for bleeding, hospitalized for cardiac surgery, hospitalized for 

other cardiovascular diagnoses, and all others (Table S1). We evaluated those hospitalized 

for cardiac surgery separately, as pathophysiology and guideline recommendations differ for 

atrial fibrillation post-cardiac surgery, and evaluated those hospitalized for cardiovascular 

conditions separately as those were more likely to have engaged with cardiovascular 

subspecialty clinicians during their admissions.33,34,35

Statistical Analysis

We first identified the proportions of patients initiated on oral anticoagulants by reason 

for hospitalization, frailty category, and clinical risk scores. We constructed multivariable 

logistic regression models to estimate the associations between the primary outcome of 

oral anticoagulation initiation within 7 days of discharge and the primary predictors of 

thromboembolic risk and bleeding risk, accounting for aforementioned covariates. To aid in 

interpretation of multivariable regression outcomes, we calculated post-estimation marginal 

predicted probabilities of anticoagulant initiation across subgroups.36

Secondary outcomes of oral anticoagulant and cardiac event monitoring within 30 days of 

discharge were assessed using the same multivariable logistic regression model structure. 

For subsequent atrial fibrillation billing within 1-year, unadjusted percentages are reported.
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We determined statistical significance using 95% confidence intervals. All analyses were 

conducted using Stata v.16.1. This study was approved by the CMS Privacy Board and 

determined to be exempt from review by the Beth Israel Deaconess Medical Center 

Institutional Review Board.

RESULTS

The study cohort included 38,379 older adults (51.8% female, 61.6% age 75 and older, 

83.0% white, 7.7% Black, 5.2% Hispanic) (Table 1). The majority of patients had high 

thromboembolic risk based on a CHA2DS2-VASc score greater than 4 (82.0%), 17.1% had 

moderate risk, and 0.91% had low thromboembolic risk. Bleeding risk was more evenly 

distributed, with 44.8% having high bleeding risk (HAS-BLED ≥3), 36.8% moderate risk, 

and 18.5% low risk. The majority of patients were pre-frail (55.5%) or frail (36.9%) and 

15.1% had dementia. Categorized by reason for hospitalization, 20.4% of patients had a 

primary hospitalization diagnosis of atrial fibrillation, 28.7% were hospitalized for other 

cardiovascular diagnoses, 2.7% had cardiac surgery, 2.4% had primary bleeding diagnoses, 

and 45.7% were hospitalized for other non-cardiovascular conditions.

Initiation of oral anticoagulants

Among 36,633 patients (95.5% of study cohort) with guideline-based indications for 

anticoagulation, 9,011 (24.6%) filled an oral anticoagulant prescription within 7 days of 

discharge. Initiation was more frequent among patients with moderate to high CHA2DS2-

VASc scores, with initiation rates of 23.0% for patients with scores less than 2, 26.8% 

for scores 2–3, and 24.2% for scores 4 and above. Initiation was more frequent among 

patients with primary hospitalization diagnosis of atrial fibrillation (48.1%) than those with 

secondary diagnosis of atrial fibrillation (18.5%). Initiation was less frequent among patients 

with frailty (17.6%) than among patients without frailty (28.9%) (Figure 1). Amongst the 

1,746 patients who did not have guideline-based indications for anticoagulation, 22.9% 

initiated anticoagulants.

Thromboembolic and bleeding risk

In multivariable models, both moderate and high thromboembolic risk were associated 

with greater odds of oral anticoagulant initiation (OR 1.24 [CI, 1.08–1.42] for CHA2DS2-

VASc score 2–3, OR 1.33 [CI, 1.16–1.51] for score ≥4) (Table 2). However, the predicted 

probability of oral anticoagulant initiation was low for all thromboembolic-risk groups, 

increasing from 20.5% (CI, 18.7%−22.3%) for patients with low thromboembolic risk 

to 24.9% (CI, 24.4%−25.4%) for those with high thromboembolic risk (Figure 2A). 

Higher overall probabilities and similar initiation patterns were seen among patients with 

a primary hospitalization diagnosis of atrial fibrillation, for whom predicted probability 

of anticoagulant initiation was 39.9% (CI, 36.8% to 42.9%) among patients with low 

thromboembolic risk and 46.7% (CI, 45.5%−47.9%) among patients with high risk (Table 

S3).

Compared to low bleeding risk, high bleeding risk was associated with decreased odds of 

oral anticoagulant initiation, whereas moderate bleeding risk was not (OR 0.87 [CI, 0.81–
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0.94] for HAS-BLED score ≥3, OR 1.02 [CI, 0.95–1.09] for score 2–3) (Table 2). Predicted 

probability of oral anticoagulant initiation was 25.4% (CI, 24.4%−26.4%) for patients with 

low bleeding risk and 23.1% (CI, 22.5%−23.8%) for those with high bleeding risk (Figure 

2B). Similar patterns and higher likelihood of initiation were seen among patients with a 

primary hospitalization diagnosis of atrial fibrillation (Table S3).

Geriatric syndromes

Mild and moderate-severe frailty were both associated with decreased likelihood of 

oral anticoagulant initiation (OR 0.89 [CI, 0.80–0.996] and OR 0.64 [CI, 0.56–0.75] 

respectively) (Table 2). Predicted probability of oral anticoagulant initiation was 24.7% 

(CI, 23.2%−26.2%) for non-frail patients, compared to 18.1% for moderately-severely frail 

patients (0.64 [CI, 0.56–0.75]) (Figure 3A). Dementia was associated with decreased oral 

anticoagulant initiation (OR 0.66 [CI, 0.61–0.72]) but delirium was not (OR 0.95 [CI, 0.83–

1.09]).

Hospitalization category

Oral anticoagulant initiation rates differed by reason for hospitalization (Figure 3B, 

Table 2). The predicted probability of oral anticoagulant initiation was highest among 

patients hospitalized for atrial fibrillation (46.1% [CI, 45.0%−47.3%]) and those who had 

cardiac surgery during hospitalization (42.1% [CI, 39.2%−45.1%]). Predicted probability 

of initiation was lower among patients hospitalized for non-atrial fibrillation cardiovascular 

conditions (25.3% [CI, 24.5%−26.1%]), patients admitted for non-cardiovascular conditions 

(13.8% [CI, 13.3%−14.3%]), and lowest among those admitted for bleeding (3.6% [CI, 

2.4%−4.8%]).

30-day anticoagulation initiation rates

By 30 days after discharge, 11,875 patients (30.9%) filled anticoagulant prescriptions 

compared with 9,412 (24.5%) within 7 days of discharge. Initiation patterns by 

thromboembolic risk, bleeding risk, frailty, dementia, and reason for hospitalization all 

mirrored 7-day fills (Table 2). The differences present at 30 days and not at 7 days 

were lower initiation rates among individuals with Black race, history of falls, or high 

comorbidity compared to those without these characteristics (Table S4).

Cardiac monitoring and follow-up

Post-discharge cardiac monitoring rates were low; 4.1% of patients had cardiac event 

monitoring within 30 days of discharge. Monitoring rates were higher among patients 

discharged on oral anticoagulants (5.6%) than among those who were not (3.6%). Similar to 

anticoagulant initiation, rates were lower in patients with mild frailty (2.8%) and moderate-

severe frailty (1.5%) than in non-frail patients (6.0%), and higher among patients admitted 

for atrial fibrillation (9.1%) than other clinical groups (2.8%).

Most patients newly diagnosed with atrial fibrillation (59.3%) had at least 1 subsequent visit 

with a billing diagnosis of atrial fibrillation within a year of discharge. Subsequent atrial 

fibrillation billing was even more frequent in the subgroup admitted primarily for atrial 

fibrillation (79.5%).
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DISCUSSION

In this national cohort of Medicare Part D beneficiaries, only one-quarter of older adults 

who were newly diagnosed with atrial fibrillation during hospitalization initiated oral 

anticoagulants within 7 days of discharge. Rates of anticoagulation were higher among 

patients whose primary reason for hospitalization was atrial fibrillation, but remained 

less than 50%. Frailty and reason for hospitalization were stronger predictors of oral 

anticoagulant initiation than thromboembolic and bleeding risk, with frail patients and those 

admitted for reasons other than atrial fibrillation or cardiac surgery having substantially 

lower likelihood of oral anticoagulant initiation. While some patients may have had 

uncaptured contraindications to anticoagulation, the lower rates observed in our population 

likely reflect a missed opportunity for stroke prevention for some patients, and an intentional 

choice based on contraindications and high near-term mortality risk for others.35,37,38

This study is the first to explore incident atrial fibrillation during hospital admission in 

the Medicare population. Prior estimates of anticoagulant initiation are generally higher 

than our own, though studied different populations. Prior registry studies have documented 

that anticoagulation was prescribed on discharge for 73% of patients with incident atrial 

fibrillation39 and 70–80% of patients with pre-existing atrial fibrillation, however over 

half of patients in these studies were on anticoagulation prior to hospitalization.14,38 

Furthermore, registry studies provide information on prescribing behavior rather than 

filled prescriptions, thus, in conjunction with the current study, these data indicate that a 

proportion of patients prescribed anticoagulants may not be filling them following hospital 

discharge. Prior estimates using Medicare data have largely focused on the outpatient 

setting and demonstrate anticoagulant initiation rates for incident atrial fibrillation around 

50%.3,4,12,13,40 One recent study of patients in an integrated health system with incident 

inpatient atrial fibrillation associated with sepsis reported anticoagulant initiation rates of 

20%.41 Taken together with these studies, our results suggest that patients diagnosed with 

atrial fibrillation while admitted for other medical conditions—even those at high stroke 

risk—are infrequently initiated on anticoagulants or with ambulatory cardiac monitors.

Deferring oral anticoagulant initiation at hospital discharge may be reasonable in certain 

situations. First, deferring prescription would make sense if the risks of anticoagulation were 

deemed to outweigh the benefits after shared decision-making conversation. Although this is 

likely true for some patients, particularly those for whom bleeding risk was under-captured, 

clinicians’ fear of bleeding and falls are often inflated in this population.7,8,10,11 Second, 

atrial fibrillation might have been considered transient in some patients. Multiple findings in 

our study suggest that the atrial fibrillation events detected were often clinically significant 

enough to merit consideration of anticoagulation: anticoagulation rates were low even 

among patients whose atrial fibrillation was the primary hospitalization diagnosis and 60% 

of patients had subsequent visits for which atrial fibrillation within a year. Finally, some 

patients may prefer to discuss anticoagulation with their outpatient primary care physician 

or cardiologist rather than inpatient clinicians. However, the persistently low anticoagulant 

initiation rates observed at 30 days across all patient groups in our study (approximately 

25% increase from 7 days) suggest this frequently did not occur, and are particularly 
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concerning given emerging evidence around the acutely elevated stroke risk within 30 days 

following any episode of atrial fibrillation.42

Studies in outpatient populations have found that frailty and geriatric syndromes are 

associated with decreased rates of anticoagulant prescription among older adults with atrial 

fibrillation.5,12,15 Our study extends these findings to the inpatient setting. Although no 

prior US studies have examined inpatient anticoagulation by geriatric syndrome status, a 

meta-analysis of three small European studies that included a total of 1,204 hospitalized 

patients found that frail older adults were less likely to receive an anticoagulant.43 Rates of 

oral anticoagulant prescription were higher in these studies overall, ranging from 56–70%, 

which may reflect differential prescribing in European countries, though they also included 

patients with known atrial fibrillation and patients prescribed oral anticoagulants prior to 

admission.43

New diagnosis of atrial fibrillation in a hospitalized older adult should always trigger a 

shared decision-making conversation between patients and clinicians, regardless of reason 

for hospitalization. During these conversations, clinicians should emphasize objective 

risk factors for thromboembolism and bleeding, and acknowledge areas of uncertainty, 

and support the different risk-benefit ratios in patients at particularly high risk of 

mortality.35,44,45,46 To increase rates of appropriate prescribing nation-wide, systems-

level interventions should be deployed, such as electronic medical record reminders to 

address oral anticoagulation for any patient found to have atrial fibrillation during their 

hospitalization, an approach which has had demonstrated success for heart failure guideline-

directed medical therapy. Future prospective studies that examine the clinical decision-

making of inpatient teams and hospitalized patients newly diagnosed with atrial fibrillation 

will be essential to inform interventions to reduce stroke risk.48 Additionally, drug pricing 

reform and reducing insurance barriers to anticoagulant initiation may help to increase 

the likelihood of filling prescriptions for prescribed anticoagulants, as DOACs’ high and 

rising prices may be adversely impacting initiation rates.49 Although DOACs have been 

guideline-recommended therapies for atrial fibrillation since 2014, their recommendation as 

first-line therapies in 2019 guidelines and increased DOAC penetration in Medicare Part 

D may have shifted practice patterns since our study year.2,12,49 However, improved safety 

profile and increased cost may have had opposing effects on prescription fills.49

This study has limitations. We used administrative claims and thus were unable to 

fully capture clinical decision-making, though we were able to measure HAS-BLED 

and CHA2DS2-VASc scores. Particularly, studies in smaller cohorts suggest that strict 

contraindications to anticoagulation were likely undercaptured, however contraindication 

prevalence reported in these studies would not be sufficient to explain the low initiation 

rates observed, especially compared with outpatient populations.37,38 Pharmacy claims do 

not reflect over the counter medications, including non-steroidal anti-inflammatory drugs, 

therefore HAS-BLED score was likely underestimated for some patients. We studied 

Medicare fee-for-service beneficiaries who were discharged home, thus our findings do 

not generalize to patients with Medicare Advantage or those discharged to skilled nursing 

facilities, for whom practice patterns may differ. Finally, as our primary endpoint was filled 
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anticoagulant prescriptions, this study does not capture patients for whom anticoagulants 

were prescribed but not filled.

CONCLUSIONS

Oral anticoagulant initiation is uncommon among older adults newly diagnosed with 

atrial fibrillation during hospitalization, even among those hospitalized primarily for atrial 

fibrillation and those with high thromboembolic risk. Frailty and reason for hospitalization 

were more predictive of oral anticoagulant initiation than thromboembolic and bleeding risk. 

Shared decision-making conversations with all inpatients found to have atrial fibrillation will 

be necessary to improve oral anticoagulant prescribing for this high-risk patient population.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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KEY POINTS

• Among older adults newly diagnosed with atrial fibrillation during 

hospitalization, only one in four with guideline-based indications for oral 

anticoagulation initiated an oral anticoagulant following discharge.

• Higher frailty status and admission for reasons other than atrial fibrillation are 

associated with decreased likelihood of anticoagulant initiation.

• Higher bleeding risk scores and lower thromboembolic risk scores are also 

associated with decreased likelihood of anticoagulant initiation, however to a 

lesser degree than frailty and reason for admission.
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WHY DOES IT MATTER?

• Oral anticoagulant initiation is uncommon among older adults diagnosed with 

atrial fibrillation during hospitalization, and initiation patterns do not appear 

to reflect clinical risk.
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Figure 1. 
Unadjusted rates of anticoagulation initiation (bottom row) by primary discharge diagnosis 

(atrial fibrillation vs. other) and frailty status
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Figure 2. 
Predicted probability of anticoagulation initiation, by thromboembolic and bleeding risk 

category
a For thromboembolic risk, CHA2DS2-VASc score <2 was considered low, 2–3 moderate, 

and ≥4 high. Compared with patients at low thromboembolic risk, those with moderate 

and high thromboembolic risk had higher predicted probability of initiating anticoagulation 

(differences: +3.3% [CI +1.3% to +5.4%] for moderate thromboembolic risk, +4.4% [CI 

2.5% to 6.3%] for high thromboembolic risk).
b For bleeding risk, HAS-BLED score <2 was considered low, 2 moderate and ≥3 high. 

Compared with patients at low bleeding risk, those with high bleeding risk had lower 

predicted probability of initiating anticoagulation, while those with moderate bleeding risk 

did not (differences: −0.26% [CI −0.92% to +1.4%] for moderate bleeding risk, −2.2% [CI 

−3.4% to −1.0%] for high bleeding risk).
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Figure 3. 
Predicted probability of oral anticoagulant initiation by frailty and reason for hospitalization 

among patients with guideline-based indications for anticoagulation
a Compared with non-frail patients, those with mild frailty had a 1.8% lower predicted 

probability of initiating anticoagulation (CI −3.6% to −0.04%) and those with moderate-

severe frailty had 6.6% lower predicted probability of anticoagulation (CI −8.9% to −4.4%).
b Compared to patients hospitalized for atrial fibrillation, those hospitalized for all other 

reasons had lower predicted probability of initiating anticoagulation (differences: −4.0% 

[CI −7.1% to −0.83%] for cardiac surgery patients, −20.8% [CI −22.2% to −19.4%] for 

patients with other cardiovascular conditions, −32.4% [CI −33.6 to −31.1%] for patients 

with non-cardiovascular conditions, and −42.6% [CI −44.2% to −40.9%] for patients with 

bleeding).
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Table 1.

Cohort Characteristics

Characteristic
N (%)

(n = 38,379)

Age category, years

 65–74 14,722 (38.4)

 75–84 14,149 (36.9)

 ≥85 9508 (24.8)

Sex

 Male 18,489 (48.2)

 Female 19,890 (51.8)

Race/Ethnicity

 Asian/Pacific Islander 809 (2.1)

 Black 2,974 (7.7)

 Hispanic 2,011 (5.2)

 White 31,955 (83.3)

 Other 630 (1.6)

Thromboembolic Risk a

 Low - CHA2DS2-VASc <2 349 (0.9)

 Moderate - CHA2DS2-VASc 2–3 6,567 (17.1)

 High - CHA2DS2-VASc 4+ 31,463 (82.0)

Bleeding Risk b

 Low – HAS-BLED <2 7,084 (18.5)

 Moderate - HAS-BLED 2 14,106 (36.8)

 High - HAS-BLED 3+ 17,189 (44.8)

Geriatric Conditions

Frailty

 Non-frail 2,944 (7.7)

 Prefrail 21,294 (55.5)

 Mildly Frail 10,729 (28.0)

 Moderately-severely frail 3,412 (8.9)

Dementia 5,779 (15.1)

Delirium 2,002 (5.2)

Falls 772 (2.0)

Primary Reason for Hospitalization

 Atrial fibrillation 7,845 (20.4)

 Bleeding 935 (2.4)

 Cardiac Surgery 1,043 (2.7)

 Cardiovascular 11,001 (28.7)

 Other 17,555 (45.7)

Elixhauser Comorbidity Index, Median (IQR) 9 (2–17)
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Characteristic
N (%)

(n = 38,379)

Comorbidities

Alcohol use disorder 913 (2.4)

Antiplatelet or NSAID use 9,583 (25.0)

Atherosclerotic cardiovascular diseasec 25,438 (66.3)

Bleeding history 2,136 (5.6)

Chronic kidney disease 12,513 (32.6)

Cirrhosis or other liver conditions 1,868 (4.9)

Congestive heart failure 17,923 (46.7)

Diabetes 17,209 (44.8)

Hypertension 34,872 (90.9)

Stroke or transient ischemic attack history 5,009 (13.1)

Abbreviations: NSAID = non-steroidal anti-inflammatory drug.

a
CHA2DS2-VASc score includes congestive heart failure, hypertension, age, diabetes, stroke, vascular disease, and sex.

b
HAS-BLED score includes hypertension, abnormal renal or liver function, stroke, bleeding, labile international normalized ratio, elderly (age ≥65 

years), and drugs or alcohol.

c
Atherosclerotic cardiovascular disease was considered a composite of coronary artery disease, peripheral vascular disease, or acute myocardial 

infarction, consistent with the CHA2DS2-VASc scoring system.
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Table 2.

Adjusted odds of oral anticoagulant initiation by thromboembolic risk, bleeding risk, frailty, and reason for 

hospitalization

Initiated anticoagulation within 7 days Initiated anticoagulation within 30 days

N (%) Odds ratio (95% CI) N (%) Odds ratio (95% CI)

Thromboembolic Risk a

 Low 401/1,746 (22.0%) Reference 525/1,746 (30.1%) Reference

 Moderate 1,386/5,170 (26.8%) 1.24 (1.08,1.42) 1,795/5,170 (34.7%) 1.29 (1.13,1.47)

 High 7,625/31,463 (24.2%) 1.33 (1.16,1.51) 9,555/31,463 (30.4%) 1.35 (1.19,1.52)

Bleeding Risk b

 Low 1,959/7,084 (27.7%) Reference 2,491/7,084 (35.2%) Reference

 Moderate 3,856/14,106 (27.3%) 1.02 (0.95,1.09) 4,854/14,106 (34.4%) 1.02 (0.95,1.09)

 High 3,597/17,189 (20.9%) 0.87 (0.81,0.94) 4,530/17,189 (26.4%) 0.87 (0.81,0.93)

Frailty Category

 Not frail 903/2,944 (30.7%) Reference 1,190/2,9944 (40.4%) Reference

 Prefrail 6,024/21,294 (28.3%) 1.08 (0.98,1.18) 7,590/21,294 (35.6%) 0.999 (0.91,1.09)

 Mildly frail 2,076/10,729 (19.3%) 0.89 (0.80,0.996) 2,576/10,729 (24.0%) 0.79 (0.72,0.88)

 Moderately-severely frail 409/3,412 (12.0%) 0.64 (0.56,0.75) 519/3,412 (15.2%) 0.59 (0.51,0.67)

Primary Reason for Hospitalization

 Atrial fibrillation 3,773/7,845 (48.1%) Reference 4,796/7,845 (61.1%) Reference

 Bleeding 33/935 (3.5%) 0.04 (0.03,0.06) 50/935 (5.3%) 0.04 (0.03,0.05)

 Cardiac surgery 474/1,043 (45.4%) 0.85 (0.74,0.97) 521/1,043 (50.0%) 0.59 (0.52,0.67)

 Other cardiovascular 2,809/11,001 (25.5%) 0.39 (0.37,0.42) 3,506/11,001 (31.9%) 0.32 (0.30,0.34)

 Other non-cardiovascular 2,323/17,555 (13.2%) 0.18 (0.17,0.19) 3,002/17,555 (17.1%) 0.15 (0.14,0.16)

a
For thromboembolic risk, CHA2DS2-VASc score <2 was considered low, 2–3 moderate, and ≥4 high.

b
For bleeding risk, HAS-BLED score <2 was considered low, 2 moderate and ≥3 high.
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