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Abstract
Background  Anticoagulant treatment is recommended for most patients with atrial fibrillation. Yet, register studies 
show a persisting treatment gap, which may lead to preventable strokes. This study aimed to explore the reasons for 
omitting anticoagulant treatment in patients with atrial fibrillation.

Methods  We performed a comprehensive audit of electronic patient records in Danish general practice, including 
12 clinics served by 39 general practitioners. All patients with atrial fibrillation, prevalent on 1 January 2023 and 
receiving no anticoagulant treatment, were identified using data from nationwide health registers. Patient records 
were reviewed retrospectively, covering the period 1 January 2001-1 January 2023. Information on care trajectories, 
follow-up patterns, decisions on anticoagulant treatment and reasons for omission were extracted and summarised 
using descriptive statistics.

Results  In a representative sample of patients with atrial fibrillation receiving no anticoagulant treatment (n = 166), 
the absence of treatment was based on clinical decisions explicitly noted in the patient records in 93.4% of cases. 
In 34.3% of non-users, anticoagulants were deselected due to a low risk of stroke and no treatment indication, 
and 59.1% represented clinical decisions made in areas with no firm guideline recommendations. Reasons for 
anticoagulant treatment omission included minimal atrial fibrillation burden, left atrial appendage closure, palliative 
care, risk-benefit considerations and patient preference. However, in 6.6% of patients, the absence of treatment 
reflected unjustified or outdated decisions. For patients with atrial fibrillation receiving no anticoagulant treatment, 
care trajectories were characterised by contacts across healthcare sectors. For 64.4% of patients, the most recent 
contact for atrial fibrillation occurred in the hospital setting, while 30.7% had theirs in general practice. Most follow-up 
consultations were planned in general practice, but 59.0% had no follow-up plan. A decision on anticoagulant 
treatment was explicitly documented in the electronic patient record (at least once since diagnosis) for 94.6% of 
patients, with 22.3% revised in the past year.

Conclusion  This study found that most anticoagulant treatment omissions in patients with atrial fibrillation were 
supported by documented clinical reasoning, suggesting that the extent of inappropriate undertreatment may be 
lower than expected. Nevertheless, optimising care pathways could facilitate timely anticoagulation for some patients 
with atrial fibrillation.
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Introduction
Atrial fibrillation (AF) is the most prevalent cardiac 
arrhythmia worldwide, with one in three individuals 
expected to develop AF during their lifetime [1, 2]. In 
AF management, oral anticoagulant (OAC) treatment 
is essential to reduce the risk of stroke [3–6]. Yet, OAC 
adherence remains a persistent challenge, with recent 
studies indicating that at least 20% of patients remain 
untreated across healthcare settings worldwide [7–9]. 
This suggests a gap between optimal guideline-directed 
care and real-world clinical practice, which may result in 
potentially preventable strokes. Various clinical, patient 
and systemic factors can influence OAC initiation and 
adherence in patients with AF [10, 11]. For clinicians, 
decisions on OAC treatment require careful balancing 
of risks and benefits of treatment, which can be chal-
lenging to navigate, particularly in complex patient cases 
[12–14]. For patients, OAC treatment can be burden-
some, and they may prefer not to take the medication 
due to medication expenses, side effects or other per-
sonal preferences [15, 16 ]. Moreover, systemic factors, 
such as information loss during transitions between 
healthcare settings, time constraints faced by physicians 
or patients and the structure of follow-up regimes, can 
impact treatment initiation and persistence [17]. How-
ever, little is known about the reasons for treatment 
omission in everyday clinical practice. AF is a chronic 
condition requiring long-term follow-up. In Denmark, 
as in many other healthcare systems, general practice 
plays a key role in managing patients with AF. Danish 
general practitioners (GPs) prescribe approximately 90% 
of all OAC medications [18] and coordinate patient care 
across healthcare sectors [14, 19]. This positions general 
practice as an ideal setting to investigate potential gaps in 
OAC treatment among patients with AF.

Methods
Aim
This study aimed to examine why some patients with 
AF receive no OAC treatment and to estimate the rela-
tive prevalence of reasons for omission by exploring care 
trajectories, follow-up practices and clinical decision-
making processes in general practice. Such pragmatic, 
real-world insights could inform the development of tar-
geted interventions to ensure guideline-adherent treat-
ment and improved prognosis of patients with AF.

Design
We conducted a retrospective audit of electronic patient 
records in general practice, focusing on patients with AF 
who had redeemed no prescriptions for OAC. Patients 

were identified based on data from nationwide Danish 
health registers, [20] while information to explore rea-
sons for treatment omission was extracted from general 
practice records.

Setting
The study was conducted in the Central Denmark Region, 
one of five administrative regions in Denmark. On 1 Jan-
uary 2023, this region had a population of 1,358,879, rep-
resenting 23% of the total population [21]. In Denmark, 
healthcare is predominantly publicly funded through a 
universal tax-based system, and all residents have free 
access to medical services [22]. General practice operates 
with a patient-listing system, where more than 98% of the 
population is registered with a specific general practice 
clinic. GPs serve as the primary entry point to the health-
care system and act as gatekeepers, as most specialised 
treatments require a referral [19]. This model makes the 
GP a key coordinator of patient care pathways with a cen-
tral role in initiating and maintaining medical treatment, 
including OAC treatment for patients with AF.

Data sources for patient identification and characterisation
Register-based information on age, sex, place of resi-
dence, atrial fibrillation diagnosis, medication prescrip-
tions, CHA₂DS₂-VASc score [23], HAS-BLED-score [24] 
and Charlson Comorbidity Index [25] was obtained from 
the Danish Atrial Fibrillation Registry [20]. The Central 
Denmark Region provided information about general 
practice clinics (list size, organisation), GPs (age and 
sex) and the linkage between patient identification num-
ber and general practice provider number. This linkage 
allowed for identifying AF patients not receiving OAC 
treatment in the clinics included in the study.

Study participants
Source population
We included all individuals registered with at least 
one AF diagnosis (ICD-10: DI48*, including all sub-
diagnoses) between 1 January 2016 and 1 January 2023 
and residing in the Central Denmark Region on 1 Janu-
ary 2023. Patients were classified as either receiving or 
not receiving OAC treatment depending on whether 
they had reimbursed a prescription for OAC (warfarin, 
phenprocoumon, edoxaban, rivaroxaban, apixaban or 
dabigatran) within 180 days before 1 January 2023. We 
identified all general practice clinics in the Central Den-
mark Region with an active patient list on 1 January 2023.

Keywords  Atrial fibrillation, Anticoagulants, Clinical audit, Denmark, Guideline adherence, General practice
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Audit population
General practice clinics were recruited through pro-
fessional networks and snowball sampling, aiming to 
achieve maximum variation across organisation form, 
size and geographical location of clinics. All patients 
listed in the included clinics who were registered with an 
AF diagnosis and not receiving OAC treatment were eli-
gible for audit.

Development of an audit registration form
Audit content was inspired by the 2020 guideline rec-
ommendations by the European Society of Cardiology 
(ESC) [5]. These recommendations were supplemented 
by evaluating existing literature on barriers to anticoagu-
lant treatment. Audit content included information on 
(1) basic patient characteristics, (2) arrhythmia presenta-
tion and data for calculating stroke risk as the main indi-
cators for OAC treatment, (3) follow-up activities related 
to AF and incidents of recorded decisions on OAC treat-
ment and (4) reasons for omitting OAC treatment. The 
objective was to develop a structured audit registration 
form for collecting data through the SurveyXact online 
platform (Ramboll Group A/S, Denmark, ​w​w​w​.​r​a​m​b​o​l​l​x​
a​c​t​.​c​o​m​/​s​u​r​v​e​y​x​a​c​t). The audit registration form allowed 
for collection of categorical data and open-ended text to 
describe patient trajectories, including contextual infor-
mation and clinical considerations regarding OAC treat-
ment (Appendix 1).

Data extraction and analysis
The first author reviewed the electronic patient records 
covering the period from 1 January 2001 to 1 January 
2023 and entered information using the audit registration 
form. The reviews were based on structured search strat-
egies with predefined keywords combined with a com-
prehensive examination and analysis of the patient record 
to trace the patient’s pathway from AF diagnosis to the 
current stage of disease and care. Data were extracted 
from consultation records, referrals, discharge summa-
ries and records from outpatient hospital clinics and spe-
cialist practitioners.

Quantitative data were analysed using descriptive 
statistics to provide prevalence measures. The repre-
sentativeness of the audit sample was assessed using 
chi-square tests for categorical variables and two-sample 
t-tests for continuous variables. Open-ended text was 
analysed to identify influential factors in anticoagulant 
therapy decisions, including the primary reason for the 
individual patient to receive no OAC treatment. Data 
analyses were performed in Stata, version 14 [26].

Results
Baseline characteristics from register data
On 1 January 2023, we identified 31,167 patients with 
AF in the Danish Atrial Fibrillation Registry, registered 
across 337 general practice clinics in the Central Den-
mark Region. Of these, 4,185 (13.4%) patients received no 
OAC treatment. In total, 12 general practice clinics, rep-
resenting 39 general practitioners, were included in the 
audit. The characteristics of these clinics were compara-
ble to other general practice clinics in the Central Den-
mark Region (Table 1a). In the clinics, 195 patients were 
identified as eligible for inclusion based on data obtained 
from the Danish Atrial Fibrillation Registry [20]. These 
patients were comparable to the source population in the 
Central Denmark Region (Table 1b).

Eligibility assessment and formation of the final audit 
cohort
Among the 195 patients identified as eligible for audit 
based on register data, 26 patients (13.3%) were excluded 
due to an invalid AF diagnosis. Reasons for misclassifica-
tion included patients being registered with an AF diag-
nosis during a diagnostic work-up that revealed another 
arrhythmia (e.g. atrioventricular nodal reentrant tachy-
cardia) or cases involving the rejection of suspected AF 
upon further examination (criteria for misclassification 
detailed in Appendix 2). Additionally, one patient was 
excluded due to treatment with parenteral anticoagula-
tion (in the context of end-stage kidney disease), and two 
patients were excluded because their electronic patient 
records were unavailable for review in the general prac-
tice clinic. The final audit sample included 166 patients 
(Fig. 1).

Stroke risk and arrhythmia characteristics from audit data
In the audit, 49.4% of patients had a CHA₂DS₂-VASc 
score of ≥ 2, indicating a moderate to high risk of stroke, 
when calculated based on information available in the 
general practice patient record. Most patients had a 
low burden of arrhythmia: 70.5% had experienced only 
a single episode of AF, and 7.2% had paroxysmal AF. A 
total of 13.3% of the patients had persistent or perma-
nent AF, and 7.8% had atrial flutter and no episodes of AF 
(Table 1).

Decisions about anticoagulant treatment
For 94.6% of patients, a decision about OAC treatment 
was explicitly documented in the patient record at least 
once since diagnosis. Treatment decisions were not nec-
essarily made in the general practice setting, but deci-
sions were documented in the general practice patient 
records. For 22.3% of patients, the decision had been 
renewed and documented within the past year (Table 1).

http://www.rambollxact.com/surveyxact
http://www.rambollxact.com/surveyxact
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AF patient care pathways
The care pathways for patients with AF and no OAC 
treatment were characterised by transitions between 
general practice, hospital outpatient clinics, private 
practice cardiologists and hospital admissions. A total 
of 37.6% of patients had experienced a healthcare con-
tact within the past year where AF was mentioned in the 
patient record, implying that for the remaining 62.4%, 
the most recent recorded reference to AF occurred more 
than one year ago. When reviewing patient records ret-
rospectively from 1 January 2023, the most recent con-
tact related to AF was recorded in the hospital setting for 
64.4% of patients: 56.0% in a hospital outpatient clinic 
and 8.4% during an admission. A total of 30.7% had their 
most recent AF-related contact in general practice. For 
41.0%, a follow-up consultation was planned: 33.7% were 
scheduled in general practice and 7.2% in a hospital out-
patient clinic. However, 59.0% had no planned AF follow-
up (Table 1).

Reasons for no anticoagulant treatment
We divided reasons for receiving no OAC treatment 
(despite AF) into five groups based on OAC treatment 
indication:

Anticoagulant treatment not indicated according to 
guidelines
True low risk  Patients with a CHA₂DS₂-VASc score of 0 
for men and 1 for women were not eligible for OAC treat-
ment according to guidelines [5, 6].

Anticoagulant treatment indication not acknowledged in the 
clinical context
For some patients, OAC treatment should be considered 
according to guidelines, but clinical assessment deter-
mined that the arrhythmia episodes did not justify anti-
coagulation or follow-up. Minimal atrial fibrillation: 
Patients with short episodes of device-recorded AF or 
trigger-induced AF, i.e. single episodes of AF during car-
diac surgery, non-cardiac surgery, hospitalisation with 
severe infectious disease or thyrotoxicosis. Atrial flutter 
with no recent symptoms: Patients presenting with few 
self-limiting episodes of atrial flutter or no recurrence 
after radiofrequency ablation (RFA) for atrial flutter and 
no episodes of AF.

Anticoagulant treatment indication acknowledged, but other 
or no treatment preferred
OAC treatment indication was established, but treat-
ment was deliberately omitted. Left atrial appendage 
closure (LAAC): Patients not prescribed OAC treatment 
due to LAAC procedure. For most patients, LAAC was 
performed as an alternative to OAC treatment due 
to bleeding complications or a high risk of bleeding. 

Table 1  a and b: Characteristics of general practice clinics and 
patients not receiving oral anticoagulant treatment
a: Clinics Audit 

(n = 12)
Reference 
(n = 325)

P-val-
ue*

List size - n (%)
<2,000 patients 2 (16.7) 96 (29.6) 0.399
2–4,000 patients 3 (25.0) 101 (31.1)
>4,000 patients 7 (58.3) 128 (39.4)
GPs in clinic - n (%)
1 2 (16.7) 98 (30.2) 0.544
2 3 (25.0) 83 (25.6)
≥3 7 (58.3) 144 (44.3)
GP age (years)
Mean (sd)

48.8 (7.7) 50.0 (10.3) 0.472

GP sex– n (%)
Female 23 (59.0) 479 (59.2) 0.977
Number of patients per GP
Mean (sd)

1,587 (197) 1,582 (322) 0.962

Number of AF patients per GP
Mean (sd)

51.4 (25.5) 48.8 (24.0) 0.708

AF patients– n (%)
OAC treatment

1,208 (86.1) 25,774 (86.6) 0.596

No OAC treatment 195 (13.9) 3,990 (13.4)
b: Patients Audit 

(n = 195)
Reference 
(n = 3, 990)

P-val-
ue*

Age (years)
Mean (sd)

64.5 (15.4) 64.2 (15.0) 0.802

Sex– n (%)
Female

66 (33.9) 1,339 (33.6) 0.934

Time since AF diagnosis (years)
Mean (sd) 5.9 (3.9) 5.5 (4.0) 0.224
CHA₂DS₂-VASc score**– n (%)
0 86 (44.1) 1,753 (43.9) 0.735
1 28 (14.4) 668 (16.7)
≥2 70 (35.9) 1,315 (33.0)
Unspecified 11 (5.6) 254 (6.4)
HAS-BLED score**– n (%)
0 63 (32.3) 1,237 (31.0) 0.684
1 45 (23.1) 1,057 (26.5)
≥2 76 (39.0) 1,442 (36.1)
Unspecified 11 (5.6) 254 (6.4)
Charlson Comorbidity Index**– n (%)
0 110 (56.4) 2,413 (60.5) 0.651
1–2 59 (30.3) 1,129 (28.3)
3–4 18 (9.2) 295 (7.4)
≥5 8 (4.1) 153 (3.8)
Abbreviations AF: atrial fibrillation; OAC: oral anticoagulant; GP: general 
practitioner; sd: standard deviation

Notes Table  1a describes the general practice clinics in the audit sample 
compared to all general practice clinics in the Central Denmark Region 
(reference), including AF combined with no OAC treatment in the audit sample 
compared to all AF patients receiving no OAC treatment in the Central Denmark 
Region (reference). Table  1b describes the patient characteristics in the audit 
sample compared to all untreated patients in the Cental Denmark region. Data 
presented are based on information obtained from the Danish Atrial Fibrillation 
Registry

*To assess differences between the groups, chi-square tests were applied to 
compare categorical variables and two-sample t-test continuous variables

** Based on patient history on 1 January 2023



Page 5 of 10Laugesen et al. BMC Primary Care          (2025) 26:166 

Some patients underwent LAAC as part of clinical tri-
als. Palliative care: Patients with end-stage disease in 
palliative treatment. Patient preference: Patients who 
declined OAC treatment despite healthcare providers’ 
recommendations.

Anticoagulant treatment indication considered, but rejected 
after balancing risks and benefits
In this group, the decision to use no OAC was based on 
an assessed balance between the risks and benefits of 
treatment. These patients generally had a low arrhythmia 
burden (one or a few episodes or had undergone PV-RFA 
with no recurrent symptomatic or recorded AF episodes). 
Some engaged in daily activities entailing an increased 
risk of bleeding, such as karate. For one patient, excessive 
alcohol consumption was a contributing factor. The deci-
sion on OAC treatment was documented in the patient 
record; patient preference was often highlighted as the 
decisive factor.

Anticoagulant treatment indication evaluation not updated, 
inaccurately assessed or never performed
Healthcare system factors: This group included patients 
with no updated, well-founded decision on OAC treat-
ment. Inaccurate risk score: The risk of stroke (CHA₂DS₂-
VASc score) had increased since the most recent decision 
on OAC treatment or was underestimated due to incom-
plete data. Fragmented care: Some patients did not 
complete the diagnostic work-up or the assessment of 
treatment needs due to transitions between healthcare 
sectors (e.g. referral between primary and secondary 
care). This category included patients with little or no AF 
information in the general practice patient record.

Prevalence of reasons for no anticoagulant treatment
Table 2 outlines the prevalence of identified reasons for 
no OAC treatment. In 34.3% of patients, treatment was 
not indicated due to a low risk of stroke. In 21.7%, the 
arrhythmia occurrence was considered not to justify 
treatment. In 24.7%, treatment was indicated, but an 
alternative to OAC treatment or no treatment was pre-
ferred. In 12.7%, treatment was considered but not initi-
ated following a risk-benefit assessment. In 11 patients 

Fig. 1  Flowchart of patient eligibility for audit
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(6.6%), no up-to-date or adequately supported decision 
on OAC treatment was available.

Discussion
We conducted a comprehensive audit of electronic 
patient records in general practice, using data from 
nationwide registers to identify eligible patients. The 
method proved feasible: patients could be success-
fully identified in general practice records, and detailed 
data were available to provide deeper insights to explain 
why some patients were not receiving treatment. Of 
the patients identified with AF and no OAC treatment 
based on register data, 13.3% were excluded following 
record review due to misclassification. Among the 166 
patients included in the audit, reasons for OAC treat-
ment omission were explicitly documented in over 90% 
of cases. In 34.3%, treatment was not indicated due to a 
low risk of stroke, while in 59.1% it was omitted based 

on clinical judgement within guideline grey zone areas. 
In the remaining 6.6%, the absence of treatment was 
either undocumented, inadequately justified, or based 
on outdated risk profiles. Documented reasons for no 
OAC treatment included minimal AF burden, left atrial 
appendage closure, palliative care, risk-benefit consider-
ations, and patient preference. Care pathways for patients 
with AF were characterised by transitions between 
healthcare sectors. The most recent contact for AF man-
agement occurred in the hospital setting for approxi-
mately two-thirds of patients compared to one-third in 
general practice. A revised treatment decision within the 
past year was explicitly documented for only one fifth of 
patients, and 59.1% had no documented follow-up plan 
for AF.

Clinical significance of undertreatment
This study indicates that the omission of OAC treat-
ment is based on clinical decisions explicitly noted in 
the patient record in more than 90% of patients with AF. 
These findings suggest that a significant proportion of 
the non-adherence reported in recent studies [7–9] may 
be clinically justified; this emphasises the importance 
of integrating patient-specific contextual data into large 
population-based assessments to enhance our under-
standing of the clinical implications. Furthermore, a mis-
classification rate of 13% was observed among patients 
with a register-based AF diagnosis and no OAC treat-
ment. Previous validation studies have reported posi-
tive predictive values for register-based AF diagnoses of 
93% [27] and 95% [28], corresponding to misclassifica-
tion rates of approximately 5–7%. As individuals without 
a validated AF diagnosis are less likely to be prescribed 
OAC, misclassification is more likely to occur in the 
untreated group. A higher misclassification rate is there-
fore expected in this population, making a 13% rate plau-
sible and consistent with earlier findings. Nevertheless, 
this underscores the potential overestimation of non-
adherence when relying on register-based data.

Guideline grey areas
For many patients, the reason for receiving no OAC 
treatment fell within areas with no firm guideline rec-
ommendations. The association between even minimal 
AF burden and elevated stroke risk is widely accepted 
[5, 6, 29, 30]. Guidelines emphasise that the clinical pat-
tern of AF should not condition the indication for OAC 
treatment [5, 6]. A strict interpretation of these recom-
mendations would imply that OAC treatment indica-
tion in patients with trigger-induced or minimal AF 
depended solely on stroke risk assessment. However, 
our study found that single episodes of trigger-induced 
AF were rarely considered sufficient to warrant treat-
ment or follow-up in the clinical context; this indicates 

Table 2  Patient characteristics, care pathways and decisions on 
anticoagulant treatment
Participant characteristics
Participants included in audit– n 166
Age (years)– mean (sd) 63.4 (14.8)
Female sex– n (%) 54 (32.5)
CHA₂DS₂-VASc score*– n (%)
0 48 (28.9)
1 36 (21.7)
≥2 82 (49.4)
Classification of arrythmia– n (%)
Single-episode AF 117 (70.5)
Paroxysmal AF 12 (7.2)
Persistent/permanent AF 22 (13.3)
Atrial flutter, no AF 13 (7.8)
Not classifiable based on available data 2 (1.2)
Decisions on OAC treatment recorded in the patient record
Ever**– n (%) 157 (94.6)
During the past year***– n (%) 37 (22.3)
AF patient care pathway
Follow-up of AF during the past year***– n (%) 62 (37.6)
Setting of most recent contact concerning AF– n (%)
General practice 51 (30.7)
Hospital outpatient clinic 93 (56.0)
Hospital admission 14 (8.4)
Specialist practitioner 7 (4.2)
No contacts concerning AF 1 (0.6)
Setting of planned follow-up– n (%)
General practice 56 (33.7)
Hospital outpatient clinic 12 (7.2)
No planned follow-up 97 (59.0)
Abbreviations: AF: Atrial fibrillation; OAC: oral anticoagulant; sd: standard 
deviation

* Based on patient history on 1 January 2023. Calculated using information 
available in general practice records

** Between 1 January 2001 and 1 January 2023

***Between 1 January 2022 and 1 January 2023
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a need to further clarify the role of OAC treatment in 
this population. The efficacy and safety of OAC treat-
ment in AF triggered by non-cardiac surgery are cur-
rently being evaluated in an ongoing study (ASPIRE-AF, 
NCT03968393). Furthermore, the role of OAC treatment 
in device-detected AF remains debatable [30]. Recent 
studies have suggested that arrhythmia episodes shorter 
than 5.5 [31] to 24 [29] hours may not be associated with 
a clinically significant increase in stroke risk to justify 
OAC treatment. This supports a cautious approach to 
treatment in cases of minimal AF. Another example of 
treatment decisions in guideline grey areas is the role of 
LAAC as a stand-alone preventive measure of thrombo-
sis. In alignment with guideline recommendations [5, 6] 
our study found that LAAC was offered as a treatment 
alternative to patients with contraindications to oral 
anticoagulation. However, it was also regarded as a sub-
stitute for OAC treatment in patients without contrain-
dications who had undergone LAAC in conjunction with 
other cardiac interventions. The frequent need to navi-
gate such guideline grey areas in clinical decision-making 
reflects the underlying complexity of OAC management 
in AF. Guidelines cannot encompass the full spectrum 
of individual patient presentations, and guideline devia-
tions are an inevitable aspect of clinical practice. In this 
study, we suggest that deselecting treatment in these grey 
areas constitutes appropriate care when such deselection 
is based on well-documented decisions, even if it does 
not strictly adhere to guidelines. Consequently, this study 

suggests that most patients with AF receive appropriate 
anticoagulant care. However, it also reveals the neces-
sity of further research to support treatment decisions in 
areas where clinical uncertainty remains.

Patient care pathways
AF often progresses over time. Stroke risk increases 
alongside age and emerging comorbidities [32] and 
patient preferences may also shift with changes in life 
circumstances. Consequently, treatment needs should be 
viewed as dynamic rather than static [5, 6].

Traditionally, the response to such a challenge is to rec-
ommend more frequent follow-up for all patients [33–
35]. The 2020 ESC guidelines [5] recommend all patients 
with AF to undergo at least one annual reassessment. 
However, in a healthcare system facing financial and 
labour shortages, increasing follow-up for all patients 
may not be an optimal solution [36]. Our study proposes 
that despite low rates of AF-related follow-up (37.6%) 
and OAC treatment reassessment (22.3%) in the year 
preceding 1 January 2023, treatment decisions remained 
consistent with the patient’s risk profile in 93.4% of cases. 
These findings suggest that less frequent follow-up could 
be sufficient to support appropriate treatment in selected 
patients. This aligns with the 2024 ESC guidelines, [6] 
which places less emphasis on fixed time intervals and 
recommends personalised and dynamic follow-up tai-
lored to individual clinical circumstances.

Table 3  Reasons for patients with atrial fibrillation to receive no anticoagulant treatment
Reason Frequency

n (%)
Subcategory Frequency

n (%)
Anticoagulant treatment not indicated according to guidelines due to low risk of stroke
CHA₂DS₂-VASc score 0 (men)/1 (women) 57 (34.3)
Anticoagulant treatment indication not acknowledged in the clinical context
Minimal atrial fibrillation 28 (16.9) AF during cardiac surgery 12 (7.2)

AF during non-cardiac surgery 2 (1.2)
AF during severe infectious disease 9 (5.4)
AF during thyrotoxicosis 3 (1.8)
AF recorded in less than 30 s 2 (1.2)

RFA-treated atrial flutter 8 (4.8)
Anticoagulant treatment indication acknowledged, but other or no treatment preferred
Left atrial appendage closure 30 (18.1)
Palliative care 5 (3.0)
Patient preferences 6 (3.6)
Anticoagulant treatment indication considered, but rejected after balancing risks and benefits
Balancing risk and benefit 21 (12.7) Low AF burden 7 (4.2)

Bleeding risk 3 (1.8)
Combination 10 (6.0)
Excessive alcohol consumption 1 (0.6)

Anticoagulant treatment indication evaluation not updated, inaccurately assessed or never performed
Healthcare system factors 11 (6.6) Inaccurate CHA₂DS₂-VASc score 9 (5.4)

Fragmented care 2 (1.2)
Abbreviations AF: Atrial fibrillation; OAC: oral anticoagulant; RFA: radiofrequency ablation
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However, in 6.6% of patients in our study, decisions on 
OAC treatment were unjustified or outdated (mostly due 
to changes in their risk profile since the most recently 
documented treatment decision). This highlights the 
need to develop AF follow-up models that facilitate 
timely detection of changes in risk profile or patient 
preferences while ensuring efficient and meaningful use 
of healthcare and patient resources. A one-size-fits-all 
approach is unlikely to achieve this balance. Future stud-
ies could assess the safety of non-frequent, individualised 
follow-up in patients with minimal AF. Such an approach 
might be guided by symptom recurrence rather than 
planned contacts. Furthermore, exploring the potential 
role of automated data-driven solutions would be valu-
able to optimise patient pathways and ensure timely per-
sonalised care.

Strengths and limitations
The relatively small sample size may limit the generalis-
ability of the results to more extensive or diverse popu-
lations. However, the representativeness of the audit 
sample was assessed using register-based data and found 
to be comparable to the broader population in the Cen-
tral Denmark Region in terms of AF patient demograph-
ics and the characteristics of general practice clinics. The 
uniform organisation and accessibility of healthcare in 
Denmark suggest that the results may also be applicable 
at a national level. Although the findings might be rele-
vant in international contexts, healthcare systems differ 
considerably, and the underlying reasons for OAC treat-
ment omission may vary. In settings with lower OAC 
treatment coverage, including low-income countries, 
additional or alternative reasons for treatment omission 
are likely to exist.

A key limitation of the study is the risk of selection bias. 
Inclusion was based on hospital-based diagnoses from 
national health registers, which requires that all patients 
are seen within the hospital system. In the Danish health-
care system, it is standard practice for all patients with 
a new AF diagnosis in primary care to be referred to a 
cardiologist for further evaluation. These assessments 
are predominantly conducted in hospital settings, thus 
supporting a high degree of completeness in hospital-
based diagnostic data. Moreover, patients receiving no 
OAC treatment were identified through the redemption 
of an OAC prescription within the past 180 days. This 
approach may exclude individuals who have filled pre-
scriptions but have not used the medication or have used 
it inconsistently, and may introduce bias, as this group 
could have distinct reasons for non-adherence. An addi-
tional concern is the possible inclusion of individuals 
with subclinical, device-detected AF, for whom the indi-
cation for OAC therapy remains uncertain [30] Device-
detected AF was not a predefined category in the audit 

registration form; consequently, this information was not 
systematically collected from patient records, although it 
could have provided clinically relevant insights.

The study is based on information from electronic 
patient records in general practice. As key patient care 
coordinators, GPs receive information about their listed 
patients from hospitals and municipal healthcare pro-
viders, which is integrated into the patient records. 
Therefore, these records contain comprehensive patient-
centred data that reflect real-world care processes. A key 
strength of our study is the utilisation of this data source, 
including unstructured information from text notes and 
analyses of patient trajectories. Still, many reflections and 
decisions on patient care are not documented in patient 
records and cannot be captured in this study design. 
Additionally, the patient record serves as a work tool in 
healthcare and reflects the clinician’s perspective rather 
than the patient’s.

Conclusion
This study suggests that most cases of OAC treatment 
omission in patients with AF are supported by clini-
cal reasoning explicitly documented in general practice 
records. The observed gap between guideline recom-
mendations and clinical practice was primarily explained 
by misclassification and non-use based on clinical deci-
sions that carefully weighed the risks and benefits of 
treatment. These findings suggest that undertreatment 
is less prevalent than anticipated, thus reducing the need 
for extensive quality improvement interventions. How-
ever, changes in risk profiles went undetected for some 
patients, indicating the importance of reassessment. 
Future research should aim to develop dynamic and per-
sonalised follow-up models ensuring effective monitor-
ing without unnecessary use of patient and healthcare 
resources.

Abbreviations
AF	� Atrial fibrillation
GP	� General practitioner
LAAC	� Left atrial appendage closure
OAC	� Oral anticoagulant
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