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ABSTRACT

Background: Atrial fibrillation (AF) is the most common arrhythmia worldwide and the majority
of AF patients are treated in primary care. In order to minimize hospitalizations and visits to
emergency departments, nurse-led care was introduced in secondary care and primary health
care (PHC). However, even though nurse-led care was initiated in PHC almost a decade ago, and
ESC guidelines recommended patient-centered integrated care including PHC for patients, there
seems to be a lack of scientific evidence regarding the effects.

Aim: To review the scientific literature regarding the effects of nurse-led AF clinics in PHC.
Methods: A systematic review of scientific literature in Medline/Cinahl. Two reviewers
independently assessed the retrieved articles.

Results: Only one study was found that investigated the effectiveness of nurse-led structured AF
management in PHC. The results from the study indicated positive effects; 45% reduction in
all-cause mortality compared to usual care and significantly lower number of all-cause
hospitalizations with nurse-led care. Several studies were found analyzing the effects of nurse-led
AF-care in secondary care facilities, but only one in PHC setting. The results mainly showed that
nurse-led care in AF-clinics in secondary care reduces mortality, hospitalizations and visits in
emergency departments.

Conclusions: Even though only one study focused on PHC, the review indicated positive effects
of nurse-led care for AF patients. However, the results are only based on studies performed in
inpatient care. Hence, no firm conclusion can be drawn about nurse-led AF-clinics in PHC, and
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more research is clearly needed in this area.

Introduction

Atrial fibrillation (AF) is the most common arrhythmia
with more than 33.5 million patients diagnosed glob-
ally [1], and is a major cardiovascular health problem
[2]. One in three individuals has a lifetime risk of
developing AF [3]. The disease has an incidence rate
that is increasing by age [4,5]. The burden of comor-
bidities related to AF such as hypertension, diabetes
mellitus, heart failure (HF), coronary artery disease,
obesity and obstructive sleep apnea are increasing,
and are identified as important modifiable risk factors
for developing AF. They also have a significant impact
on the progression of the disease. The comorbidities
related to AF play an important role in AF-related out-
comes such as stroke, HF, dementia, mortality, reduced

quality of life, and hospitalization [3]. Hospitalization of
AF patients is expensive, and AF has become a costly
health problem [6].

The most effective way to prevent AF and athero-
sclerotic vascular disease is to promote a healthy life-
style throughout life, and team-based care is an
effective strategy for this preventive approach [7]. An
early intervention of risk factors is found to reduce the
incidence of AF. The significant morbidity and mortal-
ity associated with AF, as well as the complexity of AF,
requires integrative and multidisciplinary care for these
patients to manage numerous comorbidities, and focus
on lifestyle modifications [3] such as weight manage-
ment, blood pressure control, smoking and alcohol
cessation. These modifications are examples of factors
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that show a positive impact on the progression of AF
and could even prevent AF [8].

Patient-centered integrated management of AF
patients that includes primary health care (PHC) is rec-
ommended in the ESC guidelines 2021, and has a high
class of recommendation (class A). This recommenda-
tion includes patient education such as lifestyle modi-
fication, psychosocial management and strategies to
promote medication adherence. It is recommended to
have a multidisciplinary team and functional commu-
nication between primary and secondary care. The
multidisciplinary team could contain, for example, a
physician, a nurse, a dietician, physiotherapist and
should also involve the patient’s family/carers. The pur-
pose of a coordinated team is to manage the com-
plexity of AF and to focus on individual patient needs.
The patient-centered care with clear communication
between different specialists is also important to opti-
mize the healthcare system resources with the aim of
reducing stroke, improving symptoms and treating
comorbidities for AF patients [3]. An effective PHC sys-
tem grounded in evidence-based guidelines seems to
be correlated with better health among the popula-
tion and reduced cost for the healthcare system [9].

In order to optimize the resources and be
cost-effective, nurse-led care is used to follow up
AF patients. Several studies have shown that
nurse-led care of patients with AF is superior to
usual care by a cardiologist regarding cardiovascu-
lar hospitalizations and mortality [6] and that struc-
tured nurse-led care appears to be an effective way
to follow up with these patients [6,10-12]. Such
nurse-led care for AF patients is applied in both
PHC and secondary care.

In several countries, PHC has a central role in the
follow-up of AF patients with the opportunity to have
a multidisciplinary healthcare team with a holistic
approach with the patient in focus [3]. However, the
PHC role and its effect on AF care seems to be sparsely
investigated, especially nurse-led care.

Aim

To review the scientific literature regarding the effects
of nurse-led AF clinics in PHC.

Method

This review (effectiveness review) was made in line
with the recommendations of the PRISMA guidelines
[13], and the search was done in the Medline and
Cinahl databases [14]. All searches were restricted to
studies reported in English but had no time or region
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limit. The literature search was done both with individ-
ual terms and combinations of terms (e.g. AF, nurse-led
OR nurse-led) and the setting (e.g. primary care, PHC
and outpatient).

The primary outcomes in this review were patient
self-management, symptom control, mortality and
health service use such as rates of hospitalization and
visits at emergency departments. Both standardized
measures and single items were included. Secondary
outcomes included economic outcomes related to the
nurse-led AF clinics in PHC if data were available.

Both authors reviewed all search results (titles and
abstracts) for possible inclusion, and articles selected
for possible inclusion were subject to full-text assess-
ment independently by both authors. Any discrepan-
cies were resolved by discussion to reach consensus.
An assessment of the selected studies’ quality was
evaluated based on study methods, publication year,
country, study design, characteristics of participants,
context, sample size, response rate and outcome mea-
sures. Only the articles that met the inclusion criteria
and were considered to have sufficient methodological
quality were included in the review.

Due to the sparse number of studies found in this
review, no explicit synthesis of the main findings was
performed but two themes were structured in the pre-
sentation of the results.

Results

The literature search initially resulted in 2830 articles
(Medline) and 1298 articles (Cinahl) when searching for
a combination of Atrial fibrillation AND Primary care,
but when also adding nurse-led, it resulted in a fur-
ther 120 articles in Medline and 11 articles in Cinahl.
A total of 131 abstracts and 27 full-text articles were
reviewed in this study. However, only one study was
found that investigated the effectiveness of structured
AF management with a specific focus on PHC [15]. The
result of this randomized non-inferiority trial shows
that integrated care for elderly AF patients in primary
care led to a 45% (95% ClI 0.37-0.82) reduction in
all-cause mortality (2-year mortality) compared to
usual care (follow-up by cardiologists and anticoagula-
tion clinics). The study included 527 AF patients aged
65+ and 713 patients as controls. The integrated care
contained quarterly check-ups by trained nurses in
PHC. These check-ups included control of symptoms
and comorbidities, control of signs of HF and patient
education. The check-ups also implicated anticoagula-
tion monitoring (kidney-function or INR-measurement)
and medication compliance. The last part of the
check-ups included collaboration with cardiologists
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and anticoagulation clinics with easy access to these
specialists for assistance if needed. Additionally, the
result shows that the number of all-cause hospitaliza-
tions was 16% lower in the intervention group [15].

Compared to previous research the patients in this
study were, on average, 10 years older than in earlier
studies from secondary care. Furthermore, the AF
patients in PHC had more comorbidities [15].

Apart from the one study that had a specific focus
on PHC, several studies compared nurse-led care with
usual care with a focus on AF clinics in secondary care
[10,11,16,17]. The outcome of the studies could be
compiled into two main subcategories comparing
nurse-led care versus usual care.

Hospitalization and emergency department visits

The use of a nurse-led AF clinic in secondary care
is found to reduce hospitalizations and emergency
department visits [10,11,15,16]. A study [16] from the
United States implied that cardiovascular disease is the
leading cause of death and is the most frequent rea-
son for hospitalization. One-third of the patients in the
study who were discharged from hospital were rehos-
pitalized within 90 days. Furthermore, many of those
did not visit a clinic for a follow-up during this period.
An early follow-up at a nurse-led clinic for patients
with, for example, AF was associated with improved
clinical outcomes such as fewer visits at emergency
departments and decreased mortality [16]. Another
study conducted in Denmark also had a result indicat-
ing that nurse-led care reduced the risk of acute hos-
pitalization [18]. One study showed that emergency
department visits were reduced by 82% after the
implementation of nurse-led care for AF patients [11].
However, one study was found [17] that did not find a
statistically significant impact of nurse-led care versus
usual care regarding cardiovascular death and hospital
admission. The studies mentioned above had a broader
focus and did not explicitly focus on AF care and
nurse-led clinics (even if AF patients were included in
all studies). Thus, nurse-led clinics seem to be benefi-
cial, not only for AF patients but also for patients with
cardiovascular diseases in general.

Mortality and adherence to guidelines

Studies in AF clinics have mainly investigated out-
comes associated with mortality, healthcare utilization
and quality of care. The definition of quality of care
contains the function of guidelines adherence in the
AF clinics, including aspects such as counseling and
information about alcohol use, smoking, sleep apnea

and anti-thrombotic treatment. The results show that
nurse-led care in AF clinics is a better-quality model
compared to usual care [11]. One study reports guide-
lines adherence in nurse-led care where 96% of the
patients received treatment according to the guide-
lines compared to usual care where 70% of the patients
got evidence-based care. In this study, nurse-led care
versus usual care also showed improved mental health
and vitality in the intervention group. Nurse-led care
specifically after catheter ablation showed significant
improvements regarding tiredness, headache, concen-
tration difficulties and sleeping issues compared to
usual care [11].

A study from the Netherlands compared nurse-led
care versus usual care for patients with AF. The results
showed that nurse-led care was superior to usual care.
Adherence to guideline recommendations was signifi-
cantly better in the nurse-led care and these patients
were also better informed about their disease.
Additionally, cardiovascular mortality and hospitaliza-
tions decreased in the nurse-led care [6]. Another study
from the Netherlands [17] showed that nurse-led care
versus usual care was superior regarding guidelines-based
recommendations for these patients with first-detected
AF in secondary care. The guideline-based recommen-
dations that included diagnostic and treatment proce-
dures were 61% with nurse-led care compared to 26%
with usual care. These procedures maintained, for
example, monitoring blood pressure, renal function and
glucose intolerance.

In summary, the studies regarding nurse-led care of
AF patients in secondary care show a clear indication
of a reduction in mortality and cardiovascular hospital-
ization [6,10,15,16], to the same costs as for usual
care [19].

Discussion

Only one study was found that focused on nurse-led
AF clinics in a PHC context. Thus, there is a great need
for more research to evaluate the effect of AF clinics in
PHC. However, despite the lack of evidence regarding
the PHC context, several studies were found focusing
on nurse-led AF clinics. This research focusing on
nurse-led care shows positive effects on numerous
variables such as mortality, medication adherence,
emergency department visits, hospitalization and qual-
ity of care [6,10,11,15], indicating that such AF clinics
most likely improve the quality of care regardless of
context. Only one study did not support the positive
effect of nurse-led care versus usual care regarding
reducing the risk of cardiovascular death and hospital
admission [17].



The outcome of this study mainly supports the
notion of improved effect of nurse-led care for AF
patients when compared to conventional care. For
example, a 45% reduced mortality risk and 16% lower
risk for hospitalization were found [15]. Previous
research comparing nurse-led clinics with conventional
hospital care has shown similar results [6]. Furthermore,
nurse-led clinics have been found to be more
cost-effective, have significantly shorter waiting times,
and lead to increased patient medication adherence
[11]. However, only one study has investigated the
effects of nurse-led care specifically in PHC. On the
one hand, this study clearly showed the positive effects
of nurse-led AF clinics in PHC, and had several
strengths such as randomization, large sample size,
and included a wide range of variables at baseline. On
the other hand, the external validity can be seen to be
limited since the data collection was only conducted
in the Netherlands. Thus, the results may only be gen-
eralized to the Netherlands and countries with similar
context (e.g. European countries). Another limitation of
the study was that information about echocardiogra-
phy, NT-proBNP and type of AF (paroxysmal, persistent
or permanent) could make the interpretation of the
results more difficult, especially from a clinical point of
view. Further research is thus needed to investigate
the impact of nurse-led AF care in PHC. According to
this review, the PHC context seems to be unexplored
territory in this matter.

It is recommended in the ESC guidelines to have
integrated care of AF patients including, for exam-
ple, patient education, lifestyle modifications and
multidisciplinary teams [3]. The studies that were
found focused on secondary care and did not reveal
if this task primarily is for PHC or AF clinics in sec-
ondary care, and if an early structured nurse-led
follow-up in primary care could affect the frequency
of hospitalization.

The ESC guidelines recommend a structured
follow-up and better communication between primary
and secondary care in order to optimize the use of
healthcare resources [3]. However, even if such cooper-
ation between primary and secondary care is most
likely beneficial in the care of AF patients, this does
not seem to have been evaluated yet in any research
study. Such studies should focus on the quality of the
present cooperation as well as methods to optimize
such communication/cooperation.

Primary care’s function is to have responsibility for
the follow-up of AF patients among other patient
categories. Studies show a difference between the
AF-patient category in primary and secondary care.
In primary care, the patients seem to be older and
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suffer more often from comorbidities, which indicates
a more complex and resource-demanding situation for
PHC. Both patient categories seem to have a reduced
risk of cardiovascular hospitalization and death with
nurse-led care [6]. The typical patient in primary care
generally has multiple diseases and not merely AF.
These other comorbidities need to be managed
together and integrated with AF care to prevent stroke
and hospitalization and to improve the quality of life
for these patients. This complexity is one of the
motives for integrated care being needed to manage
the increasing burden of AF [15]. Thus, primary care
has an important role in the follow-up of AF patients,
especially the nurse-led clinics. However, since there
seems to be a lack of scientific literature focusing
on AF patients in out patient care, more research
is needed.

Acknowledgements

The authors would like to thank Patrick O'Reilly for proof-
reading the final version of the manuscript prior to
submission.

Author contributions

Maria Dahlberg: conceptualization, methodology, formal
analysis, writing — original draft. Ulf Jakobsson: conceptual-
ization, methodology, formal analysis, writing - review and
editing, supervision, funding acquisition.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This study was financially supported by the Lions Foundation
(#2021-07), the Ragnhild & Einar Lundstrom’s Foundation
(LA2023-0071), the Gyllenstiernska Krapperup Foundation
(KR2022-0047) and the Swedish Heart and Lung Association
(#20220279).

ORCID

Ulf Jakobsson http://orcid.org/0000-0003-3676-307X

References

[1]1 Chugh SS, Havmoeller R, Narayanan K, et al. Worldwide
epidemiology of atrial fibrillation: a Global Burden Of
Disease 2010 Study. Circulation. 2014;129(8):837-847.
doi: 10.1161/CIRCULATIONAHA.113.005119.

[2] Kirchhof P. The future of atrial fibrillation manage-
ment: integrated care and stratified therapy. Lancet.


http://orcid.org/0000-0003-3676-307X
https://doi.org/10.1161/CIRCULATIONAHA.113.005119

514 M. DAHLBERG AND U. JAKOBSSON

[3

—_—

=

—

—_

—

(8]

—

2017;390(10105):1873-1887. doi: 10.1016/50140-6736
(17)31072-3.

Hindricks G, Potpara T, Dagres N, et al. ESC guidelines
for the diagnosis and management of atrial fibrillation
developed in collaboration with the European
Association for Cardio-Thoracic Surgery (EACTS): the
Task Force for the diagnosis and management of atrial
fibrillation of the European Society of Cardiology (ESC)
developed with the special contribution of the
European Heart Rhythm Association (EHRA) of the ESC.
Eur Heart J. 2021;42(5):373-498. doi: 10.1093/eurheart;j/
ehaa612.

Hald J, Poulsen PB, Quvist I, et al. Opportunistic screen-
ing for atrial fibrillation in a real-life setting in general
practice in Denmark - the Atrial Fibrillation Found On
Routine Detection (AFFORD) non-interventional study.
PLOS One. 2017;12(11):e0188086. doi: 10.1371/journal.
pone.0188086.

Wong CX, Brooks AG, Lau DH, et al. Factors associated
with the epidemic of hospitalizations due to atrial
fibrillation. Am J Cardiol. 2012;110(10):1496-1499. doi:
10.1016/j.amjcard.2012.07.011.

Hendriks JML, de Wit R, Crijns HIJGM, et al. Nurse-led
care vs. usual care for patients with atrial fibrillation:
results of a randomized trial of integrated chronic care
vs. routine care in ambulatory patients with atrial
fibrillation. Eur Heart J. 2012;33(21):2692-2699. doi:
10.1093/eurheartj/ehs071.

Arnett DK, Blumenthal RS, Albert MA, et al. 2019
ACC/AHA guideline on the primary prevention of car-
diovascular disease: executive summary: a report of
the American College of Cardiology/American Heart
Association Task Force on Clinical Practice Guidelines.
J Am Coll Cardiol. 2019;74(10):1376-1414. doi: 10.1016/
jjacc.2019.03.009.

Pathak RK, Middeldorp ME, Lau DH, et al. Aggressive
risk factor reduction study for atrial fibrillation and im-
plications for the outcome of ablation. J Am Coll Cardiol.
2014;64(21):2222-2231. doi: 10.1016/j.jacc.2014.09.028.
Lawton R, Heyhoe J, Louch G, et al. Using the theoret-
ical domains framework (TDF) to understand adher-
ence to multiple evidence-based indicators in primary
care: a qualitative study. Implement Sci. 2016;11(1):113.
doi: 10.1186/513012-016-0479-2.

(11l

(2]

[13]

[14]

[16]

[17]

[19]

Meyer DB, Larkins MC, Taha O, et al. Health care utili-
zation in a nurse practitioner-led atrial fibrillation clin-
ic. J Am Assoc Nurse Pract. 2022;34(10):1139-1148. doi:
10.1097/JXX.0000000000000779.

Rush KL, Burton L, Schaab K, et al. The impact of
nurse-led atrial fibrillation clinics on patient and
healthcare outcomes: a systematic mixed studies
review. Eur J Cardiovasc Nurs. 2019;18(7):526-533.
doi: 10.1177/1474515119845198.

Quist |, Hendriks JML, Mgller DS, et al. Effectiveness of
structured, hospital-based, nurse-led atrial fibrillation clin-
ics: a comparison between a real-world population and a
clinical trial population. Open Heart. 2016;3(1):e000335.
doi: 10.1136/0penhrt-2015-000335.

Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA
2020 statement: an updated guideline for reporting sys-
tematic reviews. BMJ. 2021;372:n71. doi: 10.1136/bmj.n71.
Munn Z, Stern C, Aromataris E, et al. What kind of sys-
tematic review should | conduct? A proposed typology
and guidance for systematic reviewers in the medical
and health sciences. BMC Med Res Methodol. 2018;
18(1):5. doi: 10.1186/512874-017-0468-4.

van den Dries CJ, van Doorn S, Rutten FH, et al.
Integrated management of atrial fibrillation in primary
care: results of the ALL-IN cluster randomized trial. Eur
Heart J. 2020;41(30):2836-2844. doi: 10.1093/eurheart;j/
ehaa055.

Garfein J, Cholack G, Krallman R, et al. Cardiac transi-
tional care effectiveness: does overall comorbidity
burden matter? Am J Med. 2021;134(12):1506-1513.
doi: 10.1016/j.amjmed.2021.06.018.

Wijtvliet EPJP, Tieleman RG, van Gelder IC, et al.
Nurse-led care vs. usual care for atrial fibrillation. Eur
Heart J. 2020;41(5):634-641. doi: 10.1093/eurheartj/
ehz666.

Skibdal Frydensberg V, Brandes A. Does an interdisci-
plinary outpatient atrial fibrillation (AF) clinic affect
the number of acute AF admissions? A retrospective
cohort study. J Clin Nurs. 2018;27(13-14):2684-2690.
doi: 10.1111/jocn.14373.

Hendriks J, Tomini F, van Asselt T, et al. Cost-effectiveness
of a specialized atrial fibrillation clinic vs. usual care in
patients with atrial fibrillation. Europace. 2013;15(8):1128-
1135. doi: 10.1093/europace/eut055.


https://doi.org/10.1016/S0140-6736(17)31072-3
https://doi.org/10.1016/S0140-6736(17)31072-3
https://doi.org/10.1093/eurheartj/ehaa612
https://doi.org/10.1093/eurheartj/ehaa612
https://doi.org/10.1371/journal.pone.0188086
https://doi.org/10.1371/journal.pone.0188086
https://doi.org/10.1016/j.amjcard.2012.07.011
https://doi.org/10.1093/eurheartj/ehs071
https://doi.org/10.1016/j.jacc.2019.03.009
https://doi.org/10.1016/j.jacc.2019.03.009
https://doi.org/10.1016/j.jacc.2014.09.028
https://doi.org/10.1186/s13012-016-0479-2
https://doi.org/10.1097/JXX.0000000000000779
https://doi.org/10.1177/1474515119845198
https://doi.org/10.1136/openhrt-2015-000335
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1186/s12874-017-0468-4
https://doi.org/10.1093/eurheartj/ehaa055
https://doi.org/10.1093/eurheartj/ehaa055
https://doi.org/10.1016/j.amjmed.2021.06.018
https://doi.org/10.1093/eurheartj/ehz666
https://doi.org/10.1093/eurheartj/ehz666
https://doi.org/10.1111/jocn.14373
https://doi.org/10.1093/europace/eut055

	Nurse-led atrial fibrillation clinics in primary health care: a review of the evidence
	Abstract
	Introduction
	Aim
	Method
	Results
	Hospitalization and emergency department visits
	Mortality and adherence to guidelines

	Discussion
	Acknowledgements
	Author contributions
	Disclosure statement
	Funding
	ORCID
	References


