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Purpose: To investigate the reasons for elderly atrial fibrillation (AF) patients not continuing their oral anticoagulation (OAC) 
treatment and the factors that influence this behavior.
Methods: Elderly AF patients (aged≥75 years) hospitalized from December 2019 to May 2022 were consecutively enrolled. Clinical, 
demographic, and concomitant medication data were collected. The endpoint was defined as OAC discontinuation for more than 30 days 
or a switch to an alternative therapy. Predictors of OAC non-persistence were investigated using a multivariable Cox regression model.
Results: This study included 560 participants (51.1% men, mean age 80.9±0.2 years). During a median follow-up of 20 months, 
medication persistence was observed in 322 patients (57.5%). Non-persistence was found to be significantly higher with warfarin than 
with NOAC (48.8% vs 33.6%, p = 0.006). In the multivariate analysis, OAC non-persistence was independently predicted by a history 
of permanent pacemaker implantation, the use of antiplatelet drugs, employee Medicare, living with children, college degree or above, 
and persistent AF (HR = 1.580, 1.586, 0.604, 0.668, 0.028, 0.769, p < 0.05, respectively). Treatment discontinuation within 3 months 
of discharge was observed in a large number of patients (81.8%). Medication discontinuation due to bleeding was more frequently 
observed in patients who continued for longer than 3 months (p < 0.001), while discontinuation due to patient preference was more 
frequent in those with shorter durations (≤3 months) (p = 0.049). Patient preference was the second leading cause of non-persistence in 
patients, regardless of whether they were taking warfarin or NOAC.
Conclusion: OAC non-persistence remains high among elderly AF patients during long-term follow-up, with a significant proportion 
discontinuing shortly after discharge. This pattern of non-persistence is heavily influenced by demographic factors and patient 
preference. Further interventions should be developed based on the reasons and risk factors to improve persistence and initiated 
early in the treatment process.
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Introduction
Atrial fibrillation (AF) stands as the most prevalent cardiac arrhythmia among elderly individuals, and its frequency 
escalates with age, reaching a rate of up to 12% in those aged 75 years or older.1 Ischemic stroke represents the most 
frequent complication associated with AF, and the incidence of ischemic stroke linked to AF is closely related to age, 
with rates soaring as high as 23.5% in older patients with AF aged 80–89 years, in contrast to 1.5% in those aged 50–59 
years.2 Consequently, the preventative use of oral anticoagulants (OACs) to avert strokes becomes imperative,3–5 

particularly for elderly AF patients who are at an elevated risk of stroke.6,7

Although the CHA2DS2-VASc scoring system and guidelines recommend OAC for individuals aged 75 and above 
with AF, unless contraindicated,8,9 the actual treatment situation for elderly AF patients is disheartening, marked by low 
prescription rates and,10 even more disconcerting, low persistence rates.11,12 A national observational study in China 
revealed that around 30% of patients terminated anticoagulant therapy after one year,11 while in a Dutch study, 34% and 
22% of AF patients discontinued the use of novel oral anticoagulants (NOACs) and vitamin K antagonists (VKAs) at 
one year, a proportion that surged to nearly 64% and 34% within four years.12 The non-persistence of OAC is intertwined 
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with adverse cardiovascular consequences, translating into a 2–6-fold elevated risk of stroke/transient ischemic attack 
(TIA) and an approximate twofold increase in all-cause mortality.13–15 Previous studies predominantly concentrated on 
the factors influencing non-persistence with OAC,12,16 but few have examined the immediate reasons behind OAC 
discontinuation in AF patients, particularly those who are elderly.17 Given the unique characteristics of this demographic, 
who constitute a significant proportion and require OAC unless contraindicated, delving into the direct causes and factors 
influencing drug non-persistence carries substantial significance.

This prospective study offers a protracted follow-up of patients who were prescribed OAC upon discharge and 
endeavors to ascertain the causes for patient non-persistence. Its aim is to comprehensively identify the predictors of non- 
persistence in AF patients aged 75 and above, who possess indications for anticoagulation, by considering both the 
patient’s perspective and clinical factors.

Methods
Participants
The study comprised elderly patients aged 75 years or older with diagnosed AF confirmed by ECG or 24-hour Holter 
ECG who were hospitalized at the Department of Cardiology of Xuzhou Central Hospital from December 2019 to 
May 2022. Exclusion criteria encompassed: (1) prior radiofrequency ablation of AF or left atrial appendage occlusion, 
either previously or during hospitalization; (2) in-hospital mortality; (3) contraindications for anticoagulation, specifically 
severe liver dysfunction (transaminases > 400 u/l) and chronic kidney disease (CKD) stage 5; (4) a history of valvular 
disease, defined as moderate or severe mitral stenosis, mild rheumatic mitral stenosis, or valvular surgery. Ultimately, the 
study comprised 322 patients who persisted with their medication (persistence group) and 238 patients who discontinued 
(non-persistence group) (Figure 1). The research received approval from the ethics committee of Xuzhou Center Hospital 
(XZXY-LJ-20190222-004) and adhered to the ethical principles outlined in the 1964 Helsinki Declaration, as well as its 
subsequent amendments or comparable ethical standards. All study participants provided written informed consent.

Data Collection
Data collection included demographic details (eg, age, gender, medical insurance, educational attainment, residence, and 
current residential situation), clinical history data (eg, AF type, onset time of AF, history of previous pacemaker implanta
tion, prior instances of bleeding, and previous stroke), comorbid conditions (eg, hypertension, coronary heart disease, 
diabetes mellitus, congestive heart failure, chronic obstructive pulmonary disease, and cancer), laboratory test results (eg, 
serum creatinine levels), concomitant medication (eg, antiplatelet drugs, medication to control ventricular rate, and proton 
pump inhibitors), stroke risk assessment (CHA2DS2-VASc score), and bleeding risk evaluation (HAS-BLED score).

Follow-Up and Endpoint Event
Patients underwent post-hospitalization follow-up conducted by a team of specialized electrophysiologists either through 
outpatient visits or telephone consultations at intervals of 3, 6, and 12 months, and subsequently every 6 months until 
December 2022. The primary endpoint event of interest was non-persistence with therapy during follow-up, which was 
defined as either discontinuation with a lapse of more than 30 days or a switch to an alternative treatment.16 The follow- 
up assessments included determining whether the patient had ceased taking the prescribed medication, the timing of 
discontinuation, the primary reason for non-persistence, occurrences of stroke, hemorrhage, and mortality. Patient- 
reported reasons for non-persistence included: (1) experiencing bleeding complications; (2) perceiving anticoagulation 
therapy as overly cumbersome; (3) being unable to afford the excessive cost of anticoagulation therapy; (4) patient 
preference toward discontinuation due to a fear of bleeding or the absence of AF-related symptoms; (5) being compelled 
to discontinue anticoagulant treatment due to other diseases, trauma, or surgery.

Statistical Analysis
The Kolmogorov–Smirnov test was employed to assess whether continuous variables adhered to a normal distribution. 
Continuous variables not conforming to normal distribution were expressed as median (Q1, Q3), and comparisons between 
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groups were made using the Mann–Whitney U-test. Categorical variables were presented as raw counts and percentages, and 
group comparisons were performed using the Chi-square test or the Fisher exact probability method if the frequency was less 
than 5 in either of the two groups. A time-to-event analysis was used to evaluate patient persistence with OAC, and survival 
curves were depicted using the Kaplan-Meier method. The survival distributions of persistence between the warfarin group 
and the NOAC group were compared using the Log rank test. Cox multivariate proportional hazards regression analysis was 
conducted to identify factors associated with non-persistence. Additionally, a sensitivity analysis was performed, excluding 
patients who remained adherent to their medication at the time of death during follow-up, ensuring that this subgroup of 
patients did not unduly influence the results. Statistical analyses were carried out using SPSS statistical software version 26.0 
(IBM Co., Armonk, NY, USA). All P-values were two-tailed, and significance was determined at a threshold of P < 0.05.

Results
Baseline Characteristics
In total, 560 patients were enrolled, with 328 patients demonstrating persistence with their medication and 238 patients 
exhibiting non-persistence at the conclusion of the follow-up period. Of these patients, 51.1% were male, and the mean 
age was 80.9±0.2 years. In comparison to the persistence group, the non-persistence group had higher percentages of 
resident or rural Medicare recipients (53.8% and 20.8%), individuals residing in rural areas (38.2% and 16.1%), those 

Figure 1 Patients’ selection flowchart. 
Abbreviations: AF, atrial fibrillation; NOAC, novel oral anticoagulant.
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living alone or with a spouse (31.5% and 13.7%), and individuals with lower educational levels (83.6% and 40.7%), as 
well as higher rates of paroxysmal AF (31.5% and 16.5%), previous permanent pacemaker implantation (13.4% and 
7.1%), a higher HAS-BLED score, and concurrent use of antiplatelet drugs (21.4% and 8.1%) (all P < 0.05). However, 
medications to control ventricular rate (50.0% and 62.4%) and proton pump inhibitors (5.5% and 13.4%) were less 
frequently employed (all P < 0.05). No significant differences were observed between the two groups in terms of 
CHA2DS2-VASc scores and other clinical indicators (all P > 0.05) (Table 1).

Table 1 Baseline Characteristics of Participants in Two Groups

Characteristic All  
(n=560)

Persistence  
Group (n=322)

Non-Persistence  
Group (n=238)

P

Age, years, M (Q1, Q3) 80.0 (78.0,84.0) 80.0 (78.0,83.0) 80.0 (78.0,85.0) 0.650

Male sex, n (%) 286 (51.1) 163 (50.6) 123 (51.7) 0.804

Medical insurance, n (%) <0.001
Resident/ Rural Medicare 195 (34.8) 67 (20.8) 128 (53.8)

Employee Medicare 365 (65.2) 255 (79.2) 110 (46.2)

Residence, n (%) <0.001
Rural 143 (25.5) 52 (16.1) 91 (38.2)

Town 417 (74.5) 270 (83.9) 147 (61.8)

Current residential situation, n (%) <0.001
Living alone/Along with spouse 119 (21.3) 44 (13.7) 75 (31.5)

Along with children 441 (78.7) 278 (86.3) 163 (68.5)

Educational level, n (%) <0.001
Primary or below 330 (58.9) 131 (40.7) 199 (83.6)

Junior or senior high school 168 (30.0) 130 (40.4) 38 (16.0)

College or above 62 (11.1) 61 (18.9) 1 (0.4)
Type of AF, n (%) <0.001

Paroxysmal 128 (22.9) 53 (16.5) 75 (31.5)

Persistent 432 (77.1) 269 (83.5) 163 (68.5)
Onset time of atrial fibrillation, mouths, M (Q1, Q3) 38.0 (23.0,86.5) 42.0 (22.0,89.0) 36.5 (23.0,77.0) 0.290

Previous history, n (%)

Hypertension 325 (58.0) 188 (58.4) 137 (57.6) 0.845
Coronary heart disease 312 (55.7) 179 (55.6) 133 (55.9) 0.945

Diabetes mellitus 109 (19.5) 56 (17.4) 53 (22.3) 0.150

Stroke/TIA 71 (12.7) 45 (14.0) 26 (10.9) 0.283
COPD 19 (3.4) 12 (3.7) 7 (2.9) 0.612

Congestive heart failure 280 (50.0) 155 (48.1) 125 (52.5) 0.305

Cancer 12 (2.1) 7 (2.2) 5 (2.1) 0.953
Bleeding 47 (8.4) 27 (8.4) 20 (8.4) 0.994

PCI 0.391

None 467 (83.4) 263 (81.7) 204 (85.7)
Time ≤ 3 months 22 (3.9) 15 (4.7) 7 (2.9)

Time > 3 months 71 (12.7) 44 (13.7) 27 (11.3)

Pacemaker implantation 55 (9.8) 23 (7.1) 32 (13.4) 0.013
CHA2DS2-VASc score, M (Q1, Q3) 4.0 (5.0,5.0) 4.0 (4.0,5.0) 4.0 (5.0,6.0) 0.522

HAS-BLED score, M (Q1, Q3) 1.0 (2.0,2.0) 1.0 (2.0,2.0) 2.0 (2.0,3.0) 0.013
Serum creatinine, mmol/l, M (Q1, Q3) 75.2 (58.5,87.0) 76.5 (60.0,87.1) 71.3 (56.6,86.5) 0.251

Concomitant medication, n (%)

Medication to control ventricular rate 320 (57.1) 201 (62.4) 119 (50.0) 0.003
Antiplatelet drug 77 (13.8) 26 (8.1) 51 (21.4) <0.001

Proton pump inhibitor 56 (10.0) 43 (13.4) 13 (5.5) 0.002

Abbreviations: M (Q1, Q3), median (25th, 75th percentiles); AF, atrial fibrillation; TIA, transient ischemic attack; COPD, chronic obstructive 
pulmonary disease; PCI, percutaneous coronary intervention.
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Follow-Up Outcomes
The median follow-up period spanned 20 months (ranging from 6 to 36 months). Out of the total patient cohort, 322 
individuals (57.5%) remained persistent with their medication. This included 168 patients (52.2%) using warfarin and 
154 patients (47.8%) taking NOAC, with a statistically higher rate of treatment persistence for NOAC compared to 
warfarin (P = 0.006) (Figure 2). In contrast, 238 patients (42.5%) discontinued their treatment, comprising 160 patients 
(67.2%) on warfarin and 78 patients (32.8%) on NOAC. Additionally, six patients initially on warfarin switched to 
NOAC, while ten patients originally on NOAC switched to warfarin. Forty patients opted for antiplatelet agents alone 
after discontinuing OAC. Throughout the follow-up period, a total of 39 patients experienced acute ischemic strokes, 86 
patients had hemorrhages, and 91 patients passed away.

Predictors of OAC Non-Persistence
In the multivariate analysis, several factors were identified as independent predictors of OAC non-persistence, including 
a history of permanent pacemaker implantation (HR = 1.580, 95% CI 1.056–2.362, P = 0.026), the use of antiplatelet drugs 
(HR = 1.586, 95% CI 1.107–2.271, P = 0.012), being covered by employee Medicare (HR = 0.604, 95% CI 0.422–0.863, 
P = 0.006), living with children (HR = 0.668, 95% CI 0.503–0.888, P = 0.005), having a college degree or above (HR = 
0.028, 95% CI 0.004–0.201, P < 0.001), and having persistent AF (HR = 0.769, 95% CI 0.664–0.891, P < 0.001) (Table 2).

Reasons of Patients with Non-Persistence
The principal reasons for non-persistence, as determined through detailed patient interviews, were as follows: (1) In 72 
cases,(30.3%),patients perceived anticoagulation therapy as overly cumbersome. (2) 65 cases,(27.3%) discontinued 
medication due to patient preference,including 27 cases who feared bleeding and 38 cases who did not experience AF- 
related symptoms. (3) 35 cases (14.7%) reported that they were unable to afford the excessive cost of anticoagulation 
therapy. (4) In 34 cases (14.3%),patients experienced bleeding complications. (5) 32 cases (13.4%) were compelled to 
discontinue anticoagulant treatment due to other diseases,trauma,or surgery. Figure 3 illustrates that the most common 

Figure 2 Therapy persistence with warfarin and NOAC: Kaplan-Meier curve of time to treatment discontinuation at follow-up. NOAC persistence was significantly higher 
than that of Warfarin using the log-lank test (P=0.006). 
Abbreviation: NOAC, novel oral anticoagulant.
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reason for discontinuation among patients using warfarin was the perception of therapy as being overly cumbersome, 
whereas the excessive cost was the primary reason for patients discontinuing NOAC. Patient preference was the second 
leading cause of non-persistence in patients,regardless of whether they were taking warfarin or NOAC.

The data presented in Table 3 highlights the distinctions between patients who discontinued anticoagulation for various 
reasons, including the duration of use and the type of anticoagulant employed. A substantial proportion of patients discontinued 
their treatment within 3 months following discharge, totaling 81.8%. Patients who continued for longer durations (>3 months) 
more frequently ceased medication due to bleeding (P < 0.001). In contrast, patients who continued for shorter durations (≤3 
months) were more likely to discontinue due to patient preference (P = 0.049). Additionally, patients taking warfarin were more 
prone to discontinue due to the perceived cumbersomeness of the therapy (P < 0.001), while those using NOAC discontinued 
primarily due to the excessive costs (P < 0.001).

Table 2 Main Predictors of OAC Non-Persistence in the Elderly Patients with AF

Variable HR 95% CI P

Medical insurance
Residents/ Rural Medicare 1

Employee Medicare 0.604 0.422 0.863 0.006

Residence
Rural 1

Town 1.140 0.803 1.619 0.463

Current residential situation
Living alone/Along with spouse 1

Along with children 0.668 0.503 0.888 0.005
Educational level

Primary or below 1

Junior or senior high school 0.406 0.271 0.609 <0.001
College or above 0.028 0.004 0.201 <0.001

Type of AF

Paroxysmal 1
Persistent 0.769 0.664 0.891 <0.001

History of permanent Pacemaker implantation 1.580 1.056 2.362 0.026

HAS-BLED 0.993 0.831 1.186 0.939
Use of medication to control ventricular rate 0.826 0.635 1.074 0.154

Use of antiplatelet drug 1.586 1.107 2.271 0.012

Use of proton pump inhibitor 0.573 0.325 1.009 0.054

Abbreviations: CI, indicates confidence interval; HR, hazard ratio; AF, atrial fibrillation.

Figure 3 The reasons of patients with non-persistence in OAC, Warfarin and NOAC groups. 
Abbreviations: OAC, oral anticoagulant; NOAC, novel oral anticoagulant.
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Discussion
In this prospective study, we made the following observations. First, the rate of non-persistence among elderly AF 
patients with indications for anticoagulation remained notably high (40%). The majority (81%) of patients discontinued 
their anticoagulant treatment within a short period (≤3 months) after being discharged from the hospital. Second, our 
study unveiled that non-persistence was influenced by a combination of demographic factors (such as Medicare 
insurance, current living situation, and education level), clinical variables (including the type of AF and history of 
permanent pacemaker implantation), and the use of antiplatelet drugs. Third, the most common reason for non- 
persistence among patients taking warfarin was the medication being too complicated, while patients on NOACs cited 
excessive costs as the primary issue. Regardless of whether they were taking warfarin or NOACs, patient preference 
played a significant role in medication non-persistence, making it the primary reason for early drug discontinuation.

Our study indicated that approximately 60% of patients maintained their medication adherence at the end of the 
follow-up period, which was lower than the results of previous domestic studies.11,18 This disparity can be explained by 
differences in patient characteristics and the longer follow-up time. In this study, the rate of NOAC use was comparable 
to warfarin, but the rate of non-persistence was much lower (33.6% vs 48.8%).

We found that clinical factors, such as the type of AF, history of permanent pacemaker implantation, and the use of 
antiplatelet drugs, were independent predictors of OAC non-persistence in elderly patients with AF. These factors were 
associated with an increased risk of bleeding and the alleviation of clinical symptoms, contributing to OAC non- 
persistence. This observation was also consistent with the reasons for discontinuation among patients we interviewed, 
where we found that patient preference for discontinuation due to fear of bleeding or the absence of AF-related 
symptoms was the second leading cause of non-persistence in patients, regardless of whether they were taking warfarin 
or NOACs. AF and coronary artery disease (CAD) are closely related, with a reported prevalence as high as 70% in 
recent studies.19 Current guidelines recommend a combination of antiplatelet drugs and OAC shortly after acute coronary 
syndrome or PCI for patients with AF at high risk of thrombosis, whereas anticoagulants are recommended for patients 
with stable coronary artery disease, and antiplatelet drugs are not recommended for thrombosis prevention.9 However, 
our study revealed that CAD patients less commonly used OAC, mainly due to knowledge gaps and the fear of 
bleeding.19 Therefore, there is an urgent need to educate people and raise awareness about this significant association, 
as well as promote the appropriate use of antithrombotic agents. Additionally, with the global population aging, more 
patients will undergo permanent pacemaker implantation,20,21 and the high discontinuation of OAC in elderly patients 
with AF should receive considerable attention.

It’s worth noting that demographic factors also play a significant role in influencing patient medication status. Our 
study found that Medicare insurance, educational level, and current residence were independently associated with OAC 
non-persistence. An analysis of the reasons for this association revealed the following: (1) Patients with higher levels of 
education tended to have better knowledge about their medical condition. Madrid22 found that patients with college or 
higher education levels had a greater understanding of anticoagulation and were more likely to engage in frequent 
monitoring and dose adjustments when using warfarin. Another previous study18 also demonstrated that patients with 

Table 3 The Distinctions Between Patients Who Discontinued Anticoagulation for Various Reasons, Including the Duration of Use 
and the Type of Anticoagulant Employed

Reasons Total 
n=238

Use Time (Mouths) Type of Anticoagulation

≤3 >3 P Warfarin NOAC P

n=193 n=45 n=160 n=78

Bleeding, n (%) 34 (14.3) 19 (9.8) 15 (33.3) <0.001 26 (16.3) 8 (10.3) 0.215

Perceiving anticoagulation therapy as overly cumbersome, n (%) 72 (30.3) 60 (31.1) 12 (26.7) 0.619 69 (43.1) 3 (3.8) <0.001

Unable to afford the excessive costs, n (%) 35 (14.7) 32 (16.6) 3 (6.7) 0.105 3 (1.9) 32 (41.0) <0.001

Patient preference, n (%) 65 (27.3) 58 (30.1) 7 (15.5) 0.049 44 (27.5) 21 (26.9) 0.925

Being compelled to discontinue due to other diseases, trauma, or surgery, 
n (%)

32 (13.4) 24 (12.4) 8 (17.8) 0.344 18 (11.2) 14 (18.0) 0.155

Abbreviation: NOAC, novel oral anticoagulant.
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higher education levels exhibited better adherence to anticoagulation treatment. (2) The living situation of patients also 
played a role. In our study, 78.7% of patients who lived with their children received better care compared to those who 
lived alone or with their spouses. (3) Medicare payment policies with higher reimbursement proportions influenced 
patient behavior. In our study, 85.8% of patients who used NOACs were insured through employee Medicare, and 
a higher reimbursement proportion was associated with reduced rates of patient non-persistence.

In a Japanese study,23 drug adverse events were the most common reason for medication discontinuation. However, in 
our study, we found that patients themselves were the primary contributors to discontinuation. Instances of needing to 
discontinue due to factors like bleeding or surgery were rare (27.7%), whereas 72.3% of patients discontinued due to 
personal reasons, especially the fear of bleeding and the absence of AF-related symptoms, accounting for up to 27.3%, 
similar to the findings of Wu,17 who confirmed that patient preference was the most common reason for discontinuation. 
Therefore, mitigating factors related to individual preferences is pivotal in enhancing medication adherence.

We also explored the relationship between the reasons for non-persistence in patients and the type of anticoagulant 
used. Warfarin had a high discontinuation rate due to the frequent monitoring of coagulation.24,25 However, one study 
confirmed that the effective time spent within the therapeutic range (TTR>60%) is comparable to the efficacy of NOACs 
in patients with AF.26 On the other hand, the most common reason for non-persistence with NOACs was the users unable 
to afford the excessive cost of anticoagulation therapy. This may be related to the incomplete coverage of Medicare in 
China and the low proportion of reimbursement.

Furthermore, we delved deeper into the relationship between the reasons for non-persistence and the time of 
discontinuation in patients. Our study revealed that the non-persistence rate was notably high during the initial phase 
of OAC medication, followed by a lower rate of discontinuation as time progressed. This trend aligns with the findings of 
Beyer,27 who reported that approximately 40% of patients prescribed OAC discontinued at 6 months, and 50% at 1 year. 
What stood out in our study was that a significant majority of patients discontinued within 3 months of hospital 
discharge, with most of them attributing their discontinuation to personal reasons, mainly the fear of bleeding or the 
absence of AF-related symptoms, particularly when compared to those discontinuing after 3 months. Relevant research 
has demonstrated that effective publicity and education about anticoagulant therapy can increase adherence and enhance 
clinical outcomes.28,29 Our study suggests that such efforts may be particularly impactful, especially during the early 
stages of anticoagulation therapy in elderly patients with AF.

However, there are certain limitations to our study. Firstly, it is a single-center study. Although we enrolled patients 
from four provinces, being one of the largest hospitals in northern China, our findings may not be fully representative of 
the entire Chinese population. Secondly, in our multivariate Cox regression analysis, we examined the factors influencing 
OAC non-persistence as a whole, rather than separately exploring the factors affecting NOAC and warfarin discontinua
tion due to the small sample size. This may have influenced the results.

Conclusions
In conclusion, the rate of non-persistence with OAC remains notably high among elderly AF patients over long-term 
follow-up, with a significant proportion discontinuing shortly after hospital discharge. This non-persistence pattern is 
strongly influenced by demographic factors and patient preference. It is crucial to develop interventions based on the 
identified reasons and risk factors to enhance persistence, especially during the early phases of treatment.
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