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Aim: The Danish Atrial Fibrillation (AF) Registry monitors and supports improvement of quality of care for all AF patients in
Denmark. This report describes the registry’s administrative and organizational structure, data sources, data flow, data analyses, annual
reporting, and feedback between the registry, clinicians, and the administrative system. We also report the selection process of the
quality indicators and the temporal trends in results from 2017-2021.

Methods and Results: The Danish AF Registry aims for complete registration and monitoring of care for all patients diagnosed with
AF in Denmark. Administrative registries provide data on contacts to general practice, contacts to private cardiology practice, hospital
contacts, medication prescriptions, updated vital status information, and biochemical test results. The Danish Stroke Registry provides
information on stroke events. From 2017 to 2021, the proportion with a reported echocardiography among incident AF patients
increased from 39.9% (95% CI: 39.3-40.6) to 82.6% (95% CI: 82.1-83.1). The initiation of oral anticoagulant therapy among patients
with incident AF and a CHA,DS,-VASc score of >1 in men and >2 in women increased from 85.3% (95% CI: 84.6-85.9) to 90.4%
(95% CI: 89.9-91.0). The 1-year and 2-year persistence increased from 85.2% (95% CI: 84.5-85.9) to 88.7% (95% CI: 88.0-89.3),
and from 85.4% (95% CI: 84.7-86.2) to 88.2% (95% CI: 87.5-88.8), respectively. The 1-year risk of ischemic stroke among prevalent
patients with AF decreased from 0.88% (95% CI: 0.83-0.93) to 0.71% (95% CI: 0.66-0.75). Variation in clinical performance between
the five administrative Danish regions was reduced.

Conclusion: Continuous nationwide monitoring of quality indicators for AF originating from administrative registries is feasible and
supportive of improvements of quality of care.
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Introduction
Atrial fibrillation (AF) is a natural candidate condition for quality-of-care monitoring and improvement because of the
increasing prevalence, the associated poor prognosis, and the high health care and societal costs.'™ The 2020 European

Society of Cardiology (ESC) Guidelines for the diagnosis and management of AF recommends, as a class Ila
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recommendation, that practitioners and institutions consider tools to measure quality of care and to identify opportunities
for improvement of treatment quality and patient outcomes.>® The ESC guidelines for AF suggest surveillance in six
domains: patient assessment, anticoagulation, rate control, rhythm control, risk factor management, and outcomes.>® The
American College of Cardiology and the American Heart Association have jointly developed clinical performance and
quality measures for patients with AF.”* The European and American guidelines on quality indicators for the care and
outcome of adults with AF are similar, although their conceptualization may differ. However, none of these guidelines
have practical recommendations for long-term follow-up in primary or secondary care, nor do they suggest a common
data platform covering all health care sectors. The European Unified Registries for Heart Care Evaluation and
Randomized Trials (EuroHeart) recently published data standards for AF/flutter and catheter ablation.”

For more than 20 years, clinical quality databases have constituted a central tool for quality improvement work in the
Danish healthcare system. The activities of the clinical quality databases have since 2011 been coordinated through the
umbrella organization of the Danish Clinical Registries. There are currently 85 approved national clinical quality
databases in Denmark. The majority cover specific disease entities, ie, heart failure, stroke, or breast cancer. Other
databases cover a specific disease-related procedure (eg, bariatric surgery or hip replacement), while a third category of
databases covers a broader range of procedures such as intensive care treatment or anaesthesia procedures.

Danish nationwide data documented regional inequities in treatment and outcomes in patients with AF from 2007-2014,"°
and AF was therefore included as a disease of interest under the Danish Clinical Registries in 2016. The prerequisite of the
inclusion was that the Danish AF Registry should adhere to Danish guidelines for AF established by the Danish Society of
Cardiology by endorsement of the ESC AF guidelines, and be based exclusively on existing data retrieved from administrative
data sources, including the Danish National Registry of Patients and the Civil Registration System.'' The impetus to let the
Danish AF Registry originate from already existing information was double; there should be no excess work for clinicians
concerning the registration of data, and the Danish AF Registry should be complete; ie, all patients diagnosed with AF at
Danish hospitals, general practice, and private cardiology practices should be included.

We aim to report the administrative and organizational structure of The Danish AF Registry, data sources, data flow,
data analyses, annual reporting, and feedback between The Danish AF Registry, clinicians, and the administrative system.
We also describe the selection process of the quality indicators and the temporal trends in results over the five years of
operation from 2017-2021.

Materials and Methods

Organization

The multi-disciplinary steering committee of The Danish AF Registry was established in 2015 and included one hospital-
employed cardiologist from each of five Danish administrative regions, three hospital-employed specialist nurses, one
cardiologist from private practice, one general practitioner, one neurologist, two patient representatives, one epidemiol-
ogist, one statistician, and one public health expert. All healthcare professionals are delegated from their professional
organizations. The epidemiologist, the statistician, and the public healthcare experts are all employed at Danish Clinical
Registries. The clinical registries are founded on a national initiative, mandated by law and regulated by the national
government, but financed and owned by the regional governments.

Information Flow and Data Sources
Figure 1 shows the information flow between the steering committee, clinicians, and stakeholders, including hospital
management, regional administrators, regional politicians, the National Board of Health, and the national government.
Table 1 shows the data sources and the information retrieved from each. A description of the data sources follows below.
The Danish National Patient Registry was established in 1977 and collects prospectively registered data on all
inpatients, and after 1995 also all outpatients. Data include individual-level information on dates of admission and
discharge, surgical procedures performed, and one primary and several secondary diagnoses per discharge. Coding of
diagnoses followed the International Classification of Diseases 8th Revision before 1994 and the 10th revision (ICD-10)
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Figure | The Danish Atrial Fibrillation Registry. Information flow between the steering committee, clinicians, and stakeholders, including hospital management, regional
administrators, politicians, the national health board, and the national government.

from 1994 and onwards. The physician who discharged a patient coded all diagnoses for that patient. We used
a standardized look-back period of 10 years to differentiate incident from prevalent AF.

The Danish National Prescription Registry (from 2016 to 2022) and Register of Medicinal Product Statistics (from
2022) contain individual-level data on all dispensed prescriptions since 1994 and provide information on oral antic-
oagulants. Coding of medications followed the Anatomical Therapeutic Chemical Classification System.

The Danish Civil Registration System contains individual-level information on sex, date of birth, vital status and
migration. All Danish citizens are assigned a unique 10-digit Civil Registration number, which enabled unambiguous
linkages of data between registries.

The Register of Laboratory Results for Research was established in 2013 and contains information about all tests
performed in hospital departments of clinical biochemistry.

The Danish Stroke Registry provides information about all patients with acute stroke (from 2003) or transient
ischemic attack (from 2013) treated at Danish hospitals. Reporting is mandatory by law for all hospital departments
treating these patients.

Data retrieved from private cardiology practices and general practices are currently pending but will commence
during 2023 via data capture from commercial software houses servicing practices.

Selection of Quality Indicators
The quality indicators are based on national and international clinical recommendations. The national steering committee
defined and selected the indicators based on systematic literature reviews and consensus. Requirements for the selection
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Table | Data Sources and Retrieved Information. The Danish Atrial Fibrillation Database

Sector Registry Retrieved Information Implementation

Primary care The Danish Health Services Register Primary care examinations and treatments Planned

reimbursed by the health authorities

General practice Contacts, diagnoses, examinations and treatments Planned
Cardiology practice Contacts, diagnoses, examinations, and treatments 2023
Secondary care The Danish National Patient Registry Contacts, diagnoses, examinations and treatments in | 2016

public hospitals

Danish Stroke Registry Contacts, Diagnosis 2016
Shared The Danish Civil Registration System Civil reg. no., name, address, birth registration, 2016
citizenship
The Danish National Prescription Registry Dispensed and reimbursed prescriptions in 2016-2022
pharmacies
Register of Medicinal Product Statistics (LSR) | Data on all prescribed medicines bought in 2022

pharmacies and shops

Clinical Laboratory Information System Blood tests performed at departments of clinical 2018
Research Database (LABKA) biochemistry

of indicators were that they should reflect the quality of the diagnostic process, treatment, safety, and a good patient
outcome, and that information about the indicators could be retrieved from administrative registries. The indicators
included clinical evaluation (echocardiography, patient education, measurement of thyroid stimulating hormone (TSH),
measurement of plasma creatinine in patients treated with direct oral anticoagulants (DOACs), any oral anticoagulation
(OAC) at AF diagnosis, long-term use of OAC, and clinical outcomes including ischemic stroke, intracranial bleeding,
and major bleedings. The indicators and their specific quality targets are shown in Table 2. Every third year a report
addresses the evidence base concerning the management of AF to evaluate whether the indicators used in the database are
consistent with the current scientific literature and guidelines. The report also determines whether the targets for quality
of care should be adjusted, whether indicators should be considered outdated, and new indicators should be introduced.
A description of key variables and codes needed for calculating indicator results is provided in Supplementary Table 1.

Statistical Analyses

For each quality indicator, the yearly number of patients (national or within regions) fulfilling the indicator was
considered as the outcome of a binomial trial with size equal to the number of patients at the start of each year.
Hence, 95%-confidence intervals for the yearly percentages were calculated by exact methods for the binomial distribu-
tion, and test for trends in proportions were conducted as statistical tests of the systematic effect of year in binomial
regressions. National and regional data were tested for linear trend (linearity of proportions over years), as non-linear
trends (systematic difference between proportions over years) would be analysed for all indicators unless all exhibited
linear trend. Non-linear trend was tested on national data and partially quantified by the absolute difference in proportions
between the last and the first year. Difference in regional non-linear trends (null hypothesis: same non-linear trend in all
regions) was tested and partially quantified by the absolute difference in proportions between the last and the first year.
For indicators with statistically significant different non-linear trends between regions, the absolute difference in
proportions between last and first year was quantified per region and compared statistically to the regional average
absolute difference. Statistical tests were done with a significance level of 5%. Data were analysed using Stata

version 17.
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Table 2 Quality Indicators for Management of Atrial Fibrillation
Indicator Consensus and Recommendation Type Standard
(Percentage)
Clinical evaluation and
patient education
Echocardiography Echocardiography within 3 months from AF diagnosis, unless echocardiography up | Process 280%
to 6 months before AF diagnosis.
Patient education Patient education should be initiated less than one year after AF diagnosis. Process 250%
A specific SKS-code is used for reporting the educational activity to the national
patient registry.
Measurement of TSH TSH measurement + 60 days from AF diagnosis. Process 295%
Measurement of plasma Prevalent patients with AF treated with direct oral anticoagulants should have at Process 295%
creatinine least one annual measurement of plasma creatinine.
Measurement of blood Pending. Will be implemented when data capture from general practice is initiated. | Process Pending
pressure
Anticoagulation
Oral anticoagulation at AF Proportion of incident AF patients with a CHA,DS,-VASc-score 2 2 dispensing at | Process 290%
diagnosis least one prescription of oral anticoagulation from 90 days before and 30 days after
the date of AF diagnosis.
Long-term use of oral Proportion of prevalent AF patients with a CHA,DS,-VASc-score 2 2 dispensing at | Process 290%
anticoagulation least one prescription of oral anticoagulation |, 2 and 5 years after AF diagnosis.
Clinical outcomes
Incidence of ischemic stroke The one-year proportion of ischemic stroke is monitored in prevalent AF patients. | Outcome <0.8%
Major bleedings The one-year proportion of major bleedings is monitored in prevalent AF patients. | Outcome Pending
Intracranial bleeding The one-year proportion of intracranial bleeding is monitored in prevalent AF Outcome <0.6%
patients.
Heart failure (candidate Heart failure of any type develops in a high proportion of patients after AF Outcome Pending
indicator) diagnosis.

Abbreviations: AF, atrial fibrillation; TSH, thyroid stimulating hormone; SKS code, specific administrative code for patient education.

Ethics

The Danish AF Registry was approved by the Danish Health Data Authority, and the Danish Data Protection Agency.

Monitoring of quality of care does not require approval from an ethical committee according to Danish law.

Results

Echocardiography, Patient Education, and Blood Testing

Figure 2 and Supplementary Tables 2—4 show temporal trends in use of echocardiography, patient education and

measurement of TSH among patients with incident AF. The quality target of echocardiography of more than 80% of
all patients with incident AF has been fulfilled since 2020 at a national level, but with variation between regions. Patient
education was suboptimal; less than one third of patients had a recording of having received education (quality target:
>50% of incident patients). TSH measurement was suboptimal; only three out of four patients with incident AF were

tested (quality target: > 95%). Annual measurement of plasma creatinine among patients treated with a DOAC was
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Figure 2 (A) Echocardiography (non-linear trend; overall p=0.0581, within regions p=0.0101). (B) Patient education (non-linear trend, p<0.0001, p<0.0001). (C) TSH (non-
linear trend; p<0.0001, p<0.0001). (D) Annual measurement of P-creatinine (non-linear trend; p<0.0001, p<0.0001).
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performed in ~93% of patients between 2017 and 2021 (Figure 2 and Supplementary Table 5), which is close to the

quality target of >95%.

Oral Anticoagulation

Figure 3 and Supplementary Tables 6—8 show temporal trends in the initiation of and persistence to OAC. At the national
level, the proportion of patients initiating OAC gradually increased from 85.3% (95% CI: 84.6-85.9) in 2017 to 90.4%
(95% CI: 89.9-91.0) in 2021 (quality target > 90%). The one-year persistence rate to OAC increased over the study
period from 85.2% (95% CI: 84.5-85.9) to 88.7% (95% CI: 88.0—-89.3), and the two-year persistence to OAC increased
from 85.4% (95% CI: 84.7-86.2) to 88.2% (95% CI: 87.5-88.8) (Figure 3 and Supplementary Tables 7 and 8§).

Outcomes
Figure 4 and Supplementary Tables 9—11 show temporal trends in the one-year risk of stroke, intracranial bleeding, and

major bleeding among prevalent patients with AF. The one-year risk of stroke among prevalent patients with AF declined
over the 6-year period from 0.88% (95% CI: 0.83-0.93) to 0.71% (95% CI: 0.66—0.75). The one-year risk of intracranial
bleeding among prevalent patients with AF was ~0.6% and did not change over the period (Supplementary Table 10), and

the one-year risk of major bleeding also remained unchanged, ~2.2%.

Regional Variation

The national performance improved over time in relation to all quality indicators except for intracranial bleeding and
other major bleeding, which remained constant. We observed less variation between regions over calendar years
(Tables 3 and 4, and Figures 2—4).

Discussion

We have documented that it is feasible to establish and maintain a multi-disciplinary nationwide quality of care initiative
including the selection of quality targeted monitoring of standards of care for patients with incident and prevalent AF
based on data retrieved from administrative registries. Over the first five years, we observed a gradual increase in use of
OAC, and a reduction in risk of stroke without imposing an increased risk of intracranial and other major bleedings. We
also observed that variation between regions decreased. The increased uptake of OAC correlating to a secular decrease in
risk of stroke among patients with AF has been reported from many countries.'* 2!

Contrasting our findings of an initiation rate of OAC close to 90%, a systematic review and meta-analysis of
worldwide trends in oral OAC use in patients with AF from 2010 to 2018 concluded that the proportion of OAC
users worldwide almost doubled, but one-quarter of OAC eligible patients with AF were not anticoagulated.*

Less than one of three had patient education. A recent survey of AF service at Danish hospitals reported that under-
use of patient education was explained by a lack of nursing resources, uncertainty in relation to what and how to deliver
education, and low management priority.*>

Strengths and Limitations
The use of data capture from administrative data sources has strengths and limitations. The strengths are that data can be
considered almost complete and that it is possible to follow all incident patients with AF from diagnosis until death. This
prevents selection and follow-up bias. There may be errors in the clinical coding practice resulting in misclassification.
However, validity studies have demonstrated a high positive predictive value for a hospital diagnosis of AF.***> The
positive predictive value of a stroke diagnosis recorded in The Danish Stroke Registry has been reported to be > 90%.2°
Performance data were analysed at the national level, and at regional, hospital, and municipality level. Direct
comparison of performance between regions, hospitals, and municipalities should be made with caution due to limited
statistical power, and because there may be differences in lifestyle factors, socioeconomic conditions, and comorbidities,
which are not accounted for.
We had no information about patient preference for anticoagulation, absolute contraindications for anticoagulation,
active bleeding, use of low molecular heparin, and end-of- life conditions. Therefore, we could not set any quality

Clinical Epidemiology 2023:15 htps: 1265

Dove:


https://www.dovepress.com/get_supplementary_file.php?f=443473.docx
https://www.dovepress.com/get_supplementary_file.php?f=443473.docx
https://www.dovepress.com/get_supplementary_file.php?f=443473.docx
https://www.dovepress.com/get_supplementary_file.php?f=443473.docx
https://www.dovepress.com/get_supplementary_file.php?f=443473.docx
https://www.dovepress.com/get_supplementary_file.php?f=443473.docx
https://www.dovepress.com/get_supplementary_file.php?f=443473.docx
https://www.dovepress.com/get_supplementary_file.php?f=443473.docx
https://www.dovepress.com
https://www.dovepress.com

Frost et al Dovepress

A
[To
(o2}
Qo
(=2
()
(=]
S
c 0 |
@ ©
o
o
) i
©
[Tole
N
T T T T T
2017 2018 2019 2020 2021
B
v _
(2]
o |
(o2}
(o]
g
c 0 |
@ ©
<4
o |
@
w
N
T T T T T
2017 2018 2019 2020 2021
C
[To
(=2
o
()
(o]
[
S
c |
@ ©
<
o
©
w ]
N
T T T T T
2017 2018 2019 2020 2021

Figure 3 (A) Initiation of OAC (non-linear trend; overall p=0.0034, within regions p=0.0002). (B) |-year persistence to OAC (linear trend; p=0.2258, p=0.5078). (C) 2-year
persistence to OAC (linear trend; p=0.4216, p=0.2154).
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Figure 4 (A) Ischemic stroke (linear trend; overall p=0.0466, within regions p=0.1888). (B) Intracranial bleeding (linear trend; p=0.8807, p=0.9211). (C) Other major
bleedings (linear trend; p=0.9109, p=0.9354).
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Table 3 Trends in National Performance Measures (2021 versus 2017)

Indicator P Value for Trend Difference Between 2021 and 2017*

Over Study Period Percentages (95% CI) P value
Echocardiography <0.001 6.77 (5.93; 7.60) p<0.001
Patient education <0.001 1.1 (10.2; 11.9) p<0.001
TSH <0.001 1.1 (10.3; 11.9) p<0.001
P-creatinine” <0.001 —0.22 (—0.48; 0.04) p=0.100
Initiation of OAC <0.001 5.17 (4.33; 6.01) p<0.001
|-year persistence to OAC <0.001 3.48 (2.54; 4.43) p<0.001
2-year persistence to OAC <0.001 2.75 (1.76; 3.73) p<0.001
Ischemic stroke <0.001 —0.17 (-0.24; —0.10) p<0.001
Intracranial bleeding 0.886 —0.02 (—0.08; 0.03) p=0.432
Other major bleedings 0.542 —0.07 (—0.18; 0.04) p=0.225

Notes: *2020 and 2019 for |- and 2-year persistence to OAC, respectively. #Overall U-shaped trend (Figure 2), but no difference
between 2017 and 2021.
Abbreviations: TSH, thyroid stimulating hormone; OAC, oral anticoagulation.

Table 4 Trend in Regional Quality Performance Measures

Indicator P value for Trend Difference Between 2021 and 2017*
Over Study Period R R
Percentages (95% CI) Difference Between Regional
Change and Average Change,
Percentage (95% CI)

Echocardiography
Capital <0.001 9.50 (7.77; 11.2), p<0.001 3.23 (1.64; 4.83), p<0.001
Zealand <0.001 13.9 (11.8; 15.9), p<0.001 7.62 (5.82; 9.43), p<0.001
South™ 0.001 —I.11 (-2.76; 0.54), p=0.187 —7.38 (—8.92; —5.84), <0.001
Central <0.001 4.54 (3.09; 6.00), p<0.001 —1.72 (-3.14; —0.31), p=0.017
North 0.001 4.52 (2.02; 7.02), p<0.001 —1.75 (-3.87; 0.36), p=0.105
Average 6.27 (5.41; 7.12), p<0.001

Patient education
Capital <0.001 8.81 (7.28; 10.3), p<0.001 —2.15 (-3.60; —0.70), p=0.004
Zealand <0.001 11.4(9.43; 13.3), p<0.001 0.41 (—1.31; 2.14), p=0.639
South <0.001 13.2 (11.5; 14.9), p<0.001 2.22 (0.67; 3.76), p=0.005
Central <0.001 1.1 (9.23; 13.0), p<0.001 0.14 (—1.53; 1.81), p=0.869
North <0.001 10.3 (8.08; 12.6), p<0.001 —0.62 (—2.56; 1.33), p=0.535
Average 11.0 (10.1; 11.8), p<0.001

TSH
Capital <0.001 7.57 (6.08; 9.06), p<0.001 —2.03 (—3.47; -0.59), p=0.006
Zealand <0.001 —2.49 (—4.44; —0.55), p=0.012 —12.1 (—13.8; —10.4), p<0.001
South <0.001 42.1 (40.3; 43.8), p<0.001 32.5 (30.8; 34.1), p<0.001
Central® <0.001 0.03 (—1.55; 1.62), p=0.966 —9.56 (—I1.1; —8.06), p<0.001
North™ 0.001 0.83 (—1.82; 3.47), p=0.541 —8.77 (—11.0; —6.55), p<0.001
Average 9.60 (8.73; 10.5), p<0.001

(Continued)
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Table 4 (Continued).

Indicator P value for Trend Difference Between 2021 and 2017*
Over Study Period R R
Percentages (95% CI) Difference Between Regional
Change and Average Change,
Percentage (95% CI)
P-creatinine
Capital” <0.001 —0.50 (—1.02; 0.03), p=0.065 —0.29 (-0.77; 0.20), p=0.251
Zealand® <0.001 —0.68 (—1.36; —0.00), p=0.050 —0.47 (-1.06; 0.12), p=0.118
South™ <0.001 —0.10 (—0.63; 0.44), p=0.723 0.11 (—0.38; 0.61), p=0.654
Central® 0.008 —0.45 (—0.98; 0.09), p=0.101 —0.24 (-0.73; 0.26), p=0.344
North* 0.001 0.67 (—0.04; 1.38), p=0.063 0.88 (0.27; 1.50), p=0.005
Average —0.21 (—0.48; 0.06), p=0.127
Initiation of OAC
Capital <0.001 5.73 (3.97; 7.48), p<0.000 0.71 (—0.89; 2.32), p=0.385
Zealand <0.001 9.23 (7.04; 11.4), p<0.000 4.22 (2.32; 6.12), p<0.001
South 0.031 1.96 (0.32; 3.59), p=0.019 —3.06 (—4.58; —1.53), p<0.001
Central <0.001 4.71 (3.05; 6.37), p<0.000 —0.30 (—1.85; 1.24), p=0.698
North 0.009 3.45 (1.27; 5.63), p=0.002 —1.57 (-3.46; 0.32), p=0.104
Average 5.01 (4.16; 5.86), p<0.001
I-year persistence to OACS
Overall <0.001 3.14 (2.20; 4.07), p<0.001 §
2-year persistence to OAC
Capital <0.001 4.77 (2.75; 6.79), p<0.001 2.37 (0.51; 4.22), p=0.012
Zealand <0.001 4.62 (2.12; 7.11), p<0.001 2.21 (0.03; 4.39), p=0.047
South 0.404 0.57 (—1.38; 2.51), p=0.568 —1.84 (-3.65; —0.03), p=0.046
Central 0.324 .11 (-0.92; 3.14), p=0.285 —1.30 (-3.16; 0.57), p=0.173
North 0.538 0.97 (—1.63; 3.57), p=0.465 —1.44 (-3.69; 0.81), p=0.21 |
Average 2.41 (1.41; 3.41), p<0.001
Ischemic stroke$
Overall <0.001 —0.16 (—0.23; —0.10), <0.001 §
Intracranial bleed$
Overall 0.867 —0.02 (—0.08; 0.03), p=0.392 §
Other major bleed$
Overall 0.218 —0.06 (—0.28; 0.16), p=0.576 §

Notes: *Overall fluctuating trend (Figure 2), but no difference between 2017 and 2021. #2020 and 2019 for |- and 2-year persistence to OAC, respectively. SNo overall
difference in trend between regions (I-year persistence to OAC p=0.073; ischemic stroke p=0.697; intracranial bleed p=0.627; other major bleed p=0.218).
Abbreviations: TSH, thyroid stimulating hormone; OAC, oral anticoagulation.

targets at 100%. Based on validation samples, we determined by consensus that the standard for OAC is an initiation
rate of >90% and a persistence rate of >90% at 1, 2, and 5 years. Validation samples in relation to echocardiography
demonstrated incomplete registration of echocardiography, in particular in the Capital Region and in Region Zealand.
This is thought to be caused by software-related obstacles in relation to registration of echocardiography in these
regions.

At present we cannot retrieve complete information from private cardiology practices and general practices, but this
will be possible in 2023-2024. Information from the primary sector will shorten the delay from AF being diagnosed until
it is recorded in the registry. In addition, flow of information from both the primary and secondary health care sectors will

be mandatory to fully monitor the care and outcome of a chronic disease.
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The near-complete inclusion by data capture of all patients with AF comes with a price, because information
cannot be detailed. At present, we cannot monitor body weight, exercise, smoking, alcohol consumption, and blood
pressure. However, at a later stage, it may be possible to retrieve detailed information from data sources used in
general practice.

We have not included use of antiarrhythmic drugs or ablation for AF as quality indicators. The evidence base is not
yet considered mature, because randomized studies in relation to rhythm control versus rate control included a limited
number of selected patients. However, the evidence base for early rhythm control and catheter ablation is improving, and
early rhythm control may be anticipated to be recommended in future clinical guidelines.’’*® We did not include
information about quality of treatment of comorbidities, such as hypertension, diabetes, and chronic obstructive
pulmonary disease. However, as both diabetes and chronic obstructive pulmonary disease are covered by other quality
management databases by Danish Clinical Registries it is possible to cross-link the Danish AF Database to these
databases. Information about risk factor management is currently not included, but updated information in relation to
risk factor management may be included in future versions, given recognition that risk factor management is a life-long
process and given that general practice and authorities accept that information about, for example, smoking history,
current smoking, alcohol consumption, body mass index, and leisure time exercise should be recorded and updated in an
administrative data base. This could ultimately lead to a fully monitored version of the “Atrial Fibrillation Better Care
pathway.*’

Perspectives

Improvements in health care and clinical outcomes usually advance gradually and may require persistence in a quality
management organization, especially when treatments and outcomes are approaching the maximally obtainable. There is
a hope for further improvements in care and outcomes derived from monitoring and from the implementation of new and
better treatments and care pathways. The concept is not static, so it is very likely that quality targets may be adjusted and
that future registry-based mapping of clinical performance and quality measures can include updated information in
relation to lifestyle components, and whether a patient has been assigned to a heart rhythm or a heart rate control strategy
including cross over between these strategies.

Conclusion

Continuous nationwide monitoring of clinical performance and quality measures in patients with AF is feasible based on
data retrieved from administrative registries. We observed a gradual improvement in clinical performance and quality
measures related to patients with AF, and less variation between regions in Denmark. However, we cannot conclude that
the improvements were a direct result of the activities of the Danish AF Registry.
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