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Summary

The management of atrial fibrillation (AF) is a complex process because AF 

is not only a heart rhythm disturbance but also a vascular disease, which 

 necessitates treatment of the arrhythmia, prevention of thromboembolic 

complications and treatment of the underlying cardiovascular compo-

nents. Moreover, although evidence-based guidelines for AF management 

are available, research demonstrated poor guideline adherence in the 

treatment of AF, resulting in increased morbidity and mortality rates in 

these patients. As a consequence, current practice calls for a more 

 comprehensive management approach. This integrated approach to care 

contributes to the availability of evidence-based care by redesigning daily 

practice while improving clinical outcomes. 

In this paper the fundamentals of an integrated  approach to care are pre-

sented in terms of a nurse-led, guideline-based, software-supported out-

patient clinic for patients with AF. Also, the effectiveness of this AF-Clinic 

is discussed from the viewpoint of oral anticoagulation therapy, compared 

with usual care.
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Introduction

Atrial fibrillation (AF) is the most common cardiac 
arrhythmia in the western world and is strongly as
sociated with underlying heart disease and cardio
vascular mortality. Moreover, AF patients are at high 
risk for thromboembolic complications such as tran
sient ischaemic attack (TIA) or stroke. Owing to its 
rising prevalence AF is considered the epidemic of 
the new millennium [1]. Currently, the prevalence is 
1%–2% in the general population and increases with 
age to 5%–15% in individuals over 80 years [2, 3]. 
Given the aging population it is expected that this 
figure will double 2.5fold by 2050, affecting 12 to 15 
million individuals in the United States alone [4]. 
The management of AF is complex because AF is not 
only a heart rhythm disturbance but foremost a vas
cular disease [5], which necessitates an integrated 
management focus on the treatment of the arrhyth
mia, the prevention of thromboembolic complica

tions and treatment of the underlying cardiovascular 
components. This management process can be long
lasting since AF is considered a chronic condition. 
Consequently, since AF patients have a number of 
 underlying comorbidities, they are often referred to 
various specialists leading to fragmentation of care. 
Besides this, diagnostic and therapeutic AF manage
ment is often not according to the evidencebased 
guidelines, resulting in inefficient and inadequate 
care [6]. The latter particularly concerns oral antico
agulation therapy, although this is the cornerstone 
in the prevention of thromboembolic complications 
as part of AF management. Prior research demon
strated undertreatment of AF patients at high risk for 
stroke or TIA, while reporting overtreatment in pa
tients at low risk and therefore not needing these 
drugs [7, 8]. Whereas evidencebased guidelines for 
AF management are available in various forms, up
dated regularly and easily accessible, recent data 
 confirmed similar findings to those demonstrated a 
decade ago [9]. Apparently the conservative care ap
proach is failing in this respect and current practice 
calls for a more comprehensive, integrated AF man
agement approach. In addition, AF is considered a rel
atively expensive disease with a high burden on the 
healthcare system. On an annual basis the average 
cost of AF (including diagnosis, drug therapy, cardio
version and other cardiovascular interventions) is 
 estimated at € 2,328.00 per patient resulting in an es
timated total cost of € 583 million per year [10, 11]. As 
a first response to this an integrated chronic care ap
proach, in a specialised AF clinic, was developed and 
implemented in the Maastricht University Medical 
Centre. In this paper we explain the fundamentals of 
integrated care as interpreted in the nurseled AF 
clinic and demonstrate effectiveness with a special 
focus on oral anticoagulation therapy.

AF clinic

The AF clinic follows an integrated chronic care ap
proach and is based on the principles of the Chronic 
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Care Model. This model is considered to contribute to 
improved patient outcomes by changing the routine 
delivery of care, while providing patientcentred, ev
idencebased care. To achieve this the model fuses 
six interrelated elements: selfmanagement support, 
 delivery system design, decision support, clinical 
 information systems, healthcare organisation, and 
community resources [12, 13]. The principles of the 
chronic care model are translated into four main 
 interrelated principles that form the pillars of the AF 
clinic [14]. 
1. Substitution of care by specialised nurses. The 

nurse works closely together with the cardiologist, 
takes over tasks from the cardiologist and to
gether they form the AF treatment team. In the AF 
clinic the nurse is responsible for the coordination 
of care and education of patients. In an indepen
dent consultation the nurse has more time for the 
patient (30 minutes per consultation, compared 
with an average of 15 minutes with the cardiolo
gist). Besides focusing on the diagnostic and thera
peutic management of AF the nurse provides 
 tailored education following a patientcentred ap
proach, with the main aim to activate and support 
patients in their selfmanagement role. 

2. Diagnostic and therapeutic management of AF is 
based on the current evidencebased guidelines [2, 
15]. This includes a requirement that all patients 
undergo a number of clinical tests based on the 
same protocol, upon entry to the AF clinic. 

3. A dedicated software program to support decision 
making by the treatment team. The program con
sists of an electronic checklist to guarantee that 
all necessary procedures in the diagnostic and 
treatment process have been completed in order 
to prevent incomplete care processes. Moreover, 
the program consists of a knowledge function. 
Based on the individual patient data and the cur
rent guidelines on the management of AF, the pro
gram is able to generate an individual risk profile 
and, accordingly, treatment advice. This socalled 
‘smart software’ is considered to be the navigation 
system for the patient and the treatment team 
throughout the entire care process. 

4. Supervision by a cardiologist. Due to the fact that 
the cardiologist does not see the patient during 
every visit, communication processes between 
nurse and cardiologist (in terms of staff meetings 
and evaluation loops) are of utmost importance to 
insure an effective and safe care process. Besides 
that, the cardiologist acts as the nurse’s contact 
person at all times. The cardiologist is medically 
responsible during the entire care process.

The processes in the AF clinic are described in more 
detail elsewhere [14]. 

Fundamentals of integrated care  
in the AF clinic

Integrated care is a broad concept and unfortunately 
an unambiguous definition is lacking [16]. However, 
the shortcomings of current daily practice paved the 
way towards an interpretation of the concept used in 
the AF clinic. This approach consists of interrelated 
fundamentals to care that are indispensable to make 
integrated care pay off. 

Integrated, guideline-based AF management
The management of AF is considered complex since it 
should not focus on the treatment of the arrhythmia 
alone (e.g., choice between rate or rhythm control 
therapy), but also on predicting stroke risks in pa
tients and preventing thromboembolic complica
tions by proper establishment of oral anticoagulant 
therapy. The guidelines provide straightforward 
stroke risk schemas like CHADS2 [17] or CHA2DS2–
VASc [18] to guide decision making and also educate 
patients. Moreover, it is vital to detect and treat un
derlying cardiovascular components since these 
might be potential risk factors in triggering AF. The 
importance of guideline recommendations might be 
obvious, but apparently there is a gap between guide
lines and daily practice [8, 9]. Integrated care can be a 
solution in closing this gap, steered by means of sub
stitution of care. In the AF clinic the nurse is respon
sible for the coordination of care within a multidisci
plinary team approach. Nurse and cardiologist work 
closely together based on an indispensable work rela
tionship including reciprocal reliance; in terms of 
task substitution nurses perform tasks that used to 
be performed by medical doctors. There is a clear role 
for the nurse, who is care provider and care coordina
tor, and the supervising cardiologist. This implies 
 efficient cooperation and communication between 
both specialists, which is vital in providing guide
linebased management and improving patient care. 

Patient-centred approach to care
On the other hand, commitment and input from the 
patient is indispensable to activate patients in their 
selfmanagement role and it creates opportunities 
for shared decision making [11]. The Chronic Care 
Model advocates actively involving patients in their 
care process. However, before a patient is able to take 
on such a role, it is necessary to fully educate the 
 patient regarding disease, treatment options and 
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 potential complications. Moreover, the ambition is to 
discuss selfmanagement interventions with the pa
tient and to encourage them to selfmanage their 
care process, thus supporting the treatment team in 
the creation of tailored care.

Shared decision making 
If multiple treatment options are available for a pa
tient, a process of shared decision making, in which 
the preferences of the patient are taken into account, 
can help to make tailormade decisions with the pa
tient [11]. In such a process patient and care provider 
not only collaborate in order to make a decision 
about the therapy, but also focus on lifestyle aspects 
and how the patient can incorporate these into daily 
life. In the AF clinic a practice model for shared deci
sion making by Elwyn et al. is used [19]. The model 
consists of three steps in the decision making pro
cess and is easy to use. The process starts with the 
choice talk. In this phase the care provider lists in sim
ple language the therapeutic options and (lifestyle) 
interventions, and assesses whether the patient is 
willing and able to make certain choices. This is fol
lowed by the option talk in which the various options 

with associated advantages and disadvantages will 
be highlighted. Finally, in the decision talk the patient 
is supported in making the actual decision that best 
fits the patient, based on best preferences and possi
bilities. In theory this sounds very plausible but prac
tice is more persistent, in a way that a process of 
shared decision making is not always possible. This 
model is helpful in explaining and discussing the 
 importance of oral anticoagulation therapy with the 
patient and choosing the drug that fits the patient 
and his/her situation.

Self-management
Adherence to general lifestyle and cardiovascular 
risk management interventions is vital in contribut
ing to the treatment effect [14]. It is needless to say 
that a healthy lifestyle, including a variety of healthy 
food, adequate exercise and smoking cessation, are 
important activities that patients can undertake to 
optimise and maintain general health. However, pa
tients often lack the knowledge of how to achieve 
this. In the AF clinic it is the task of the nurse to ex
plain the relationships between risk factors and the 
occurrence of cardiovascular comorbidity and to 
clarify how patients can influence this process. Ac
tively informing patients and involving them in the 
care process creates patients’ responsibility, and re
sponsibility in turn creates involvement. Due to this, 
patients may be better able to decide (shared decision 
making) on the individual approach to lifestyle 
 factors and selfmanagement activities. Selfmanage
ment with respect to oral anticoagulation care in
cludes the capability of a patient to take correctly the 
right medication at the right time, to visit the throm
bosis centre at set times (if applicable), and also to 
 adhere to dietary restrictions. These interventions 
are not only a way to help patients understand the 
importance of the intervention, but, especially, to 
teach them how to fulfil, adapt and continually self
manage themselves in their daily life. 

Effects of integrated atrial fibrillation 
management – results of a randomised 
effectiveness trial

Study design and participants
To demonstrate effectiveness of the AF clinic, a pros
pective randomised clinical trial was performed. 
 Patients ≥18 years of age with newly diagnosed AF 
 (documented on an electrocardiogram), referred to 
the outpatient department were randomly assigned 
to receive care within the integrated care approach 
(nurseled AF clinic) or usual care delivered by a car

Table 1: Patient characteristics according to treatment group.

Characteristic Nurse-led care 
(n = 356)

Usual care 
(n = 356)

Age, year  66 ± 13  67 ± 12

Male sex, n (%) 197 (55.3) 221 (62.1)

Type of AF

Paroxysmal 190 (53.4) 203 (57.0)

Persistent  68 (19.1)  44 (12.4)

Permanent  75 (21.1)  84 (23.6)

Underlying cardiovascular disease, n (%)

Hypertension 187 (52.5) 193 (54.2)

Diabetes mellitus  50 (14.0)  46 (12.9)

Previous stroke / TIA  44 (12.4)  45 (12.6)

Coronary artery disease  33 (9.3)  38 (10.7)

Myocardial infarction  19 (5.3)  22 (6.2)

CHADS2 score, n (%)

0 107 (30.0)  95 (26.7)

1 122 (34.3) 135 (37.9)

>1 127 (35.7) 126 (35.4)

Medication, n (%)

Beta-blocker 164 (46.1) 187 (52.5)

Digitalis  59 (16.6)  43 (12.1)

Verapamil  44 (12.4)  18 (5.1)

Vaughan-Williams class I 
and III antiarrhythmic drugs

105 (29.1)  88 (24.7)

Vitamin K antagonist 218 (61.2) 188 (52.8)
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diologist in the usual outpatient setting, with a com
puterised onetoone randomisation. Patients were 
excluded from the study in the case of any comorbid
ity that was unsatisfactorily treated and referred to a 
dedicated specialist immediately. In total, 712 pa
tients were enrolled in the study and allocated to the 
nurseled care group (n = 356) and usual care group 
(n = 356). The groups were well matched without sig
nificant differences on baseline (table 1). Followup 
was at least one year. The design of the study is de
scribed in more detail elsewhere [14].

Study objectives
The primary endpoint was a composite of cardiovas
cular hospitalisation (unplanned and necessitating at 
least one overnight stay) or death from cardiovascu
lar causes – heart failure, ischaemic stroke, systemic 
embolism, major bleeding, acute myocardial infarc
tion, arrhythmic events and lifethreatening adverse 
effects of drugs. Since the study had an openlabel 
blinded endpoint design, an independent clinical 
endpoint committee was created to adjudicate all pri
mary outcome events on the basis of prespecified cri
teria. Moreover, the study focussed on the extent to 
which the diagnostic and therapeutic management 
of AF was in accordance with the then applicable evi
dencebased guidelines [20], as well as on the cost ef
fectiveness of the intervention. 

Results 

Guideline adherence 
Guideline adherence was evaluated on the basis of 
six practical recommendations stated in the guide

lines on the management of AF [20]. Overall, guide
line adherence in the nurseled care group was signif
icantly better compared with usual care (p <0.001). 
Diagnostic procedures such as thyroid function test
ing were performed in 91% vs 54% and echocardio
graphy in 91% vs 82% of patients in the nurseled care 
group vs the usual care group. Therapeutic recom
mendations included for example, appropriate use of 
a rhythm control strategy. Specifically, no applica
tion of rhythm control in asymptomatic patients 
which was adhered to in 95% vs 85% of patients in the 
nurseled care group vs the usual care group. More
over, refraining from use of antiarrhythmic drugs if 
contraindicated was seen in 87% vs 82% of patients, 
as well as in patients with permanent AF (97% vs 
93%), in the nurseled care group vs the usual care 
group, respectively. Most striking was the finding on 
appropriate prescription of oral anticoagulation 
based on the relevant stroke risk. In 99% of the nurse
led care patient were appropriately treated vs 83% of 
the patients in the usual care group, demonstrating a 
significant difference between the groups (p <0.001) 
[21].

Cardiovascular hospitalisation or death
During a mean followup of 22 months, the compos
ite outcome of cardiovascular hospitalisation or 
death occurred in 125 patients: 51 patients (14.3%) in 
the integrated AF clinic and 74 (20.8%) in the usual 
care (hazard ratio 0.65, 95% confidence interval   
0.45–0.93, p <0.05) [21]. Figure 1 shows the Kaplan
Meier curves for the estimates of the cumulative in
cidence of the composite outcome over time in both 
groups, demonstrating superiority of the nurseled 
care in terms of cardiovascular hospitalisation or 
death compared to the usual care. 
The individual components of the primary endpoint 
are presented in table 2. The table shows a significant 
reduction in cardiovascular hospitalisation in favour 
of 13.5% in the nurseled care group compared with 
19.1% in the usual care group (hazard ratio 0.66, 95% 
confidence interval 0.46–0.96, p <0.05). Focussing on 
hospitalisations for thromboembolic complications, 
there was a reduction in hospitalisation for stroke in 
the nurseled care group compared with usual care 
group (0.8% vs 1.4%, respectively), while hospitalisa
tion for major bleeding was similar in both groups.
Moreover, the rate of death from cardiovascular 
causes was significantly lower with integrated nurse
led care compared with usual care (1.1% and 3.9%, re
spectively; hazard ratio 0.28, 95% confidence interval 
0.09–0.85, p <0.05). There was a large reduction in the 
category vascular noncardiac deaths, which includes 

Figure 1: Kaplan-Meier estimates of the cumulative incidence of the primary end point 

in the nurse-led care versus the usual care.
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deaths due to fatal thromboembolic events, that are 
categorised 0.6% vs 2.3% with nurseled care vs usual 
usual care [21]. However, these results should be in
terpreted with caution since the numbers are small.

Cost effectiveness
Alongside the randomised effectiveness trial a cost 
effectiveness analysis was undertaken. The outcomes 
in the economic evaluation were survival (expressed 
as life years and calculated as days alive during fol
lowup divided by 365) and qualityadjusted life years 
(QALYs). The cost analyses was performed from a 
 hospital perspective, and relevant costs included 
 diagnostic procedures, outpatient care, medication 
therapy, interventional procedures, inpatient care 
and costs for the dedicated software. Followup in the 
economic evaluation was one year. Details of the pro
cedures are documented elsewhere [22].
Differences between groups regarding QALYs and life 
years were relatively small without significant differ
ences. The mean (standard deviation [SD]) QALY was 
0.603 (0.007) and 0.594 (0.003) and mean (SD) life
years 0.983 (0.013) vs 0.963 (0.009) in the nurseled 
care group vs the usual care group, respectively. The 
mean (±SD) total healthcare cost per patient is lower 
in the nurseled care (€2,302.00 ± 5.506) compared to 
the usual care (€3,037.00 ± 5.987), without significant 
differences between groups. 
Cost effectiveness is expressed as an incremental 
cost effectiveness ratio (ICER) representing the addi
tional benefits gained from the intervention against 

additional costs. The cost effectiveness analysis dem
onstrated improved survival in terms of more life 
years and QALYs in the nurseled care group com
pared with the usual care group. In fact, the nurseled 
care approach contributed to 0.009 QALY gains with 
a reduction in costs of €1,109.00 per patient and a 
gain of 0.02 life years with a reduced cost of €735.00 
per patient, demonstrating that the nurseled 
 approach is cost effective in the management of AF 
patients. 

Discussion

The AF clinic is an example of a best practice model 
that contributes to efficient care processes and im
proved clinical outcomes. In line with the context of 
this paper, integrated chronic AF management con
tributes to guidelineadherent oral anticoagulation 
care, prevents patients from incomplete diagnostic 
and inappropriate therapeutic procedures and conse
quently leads to reduced cardiovascular hospitalisa
tion and death. Besides that it appears to dominate 
usual care in terms of cost effectiveness. 
Similar results have been demonstrated in nurseled 
heart failure care, and a recent metaanalysis showed 
that multidisciplinary transitional care decreases 
morbidity and mortality and prevents readmissions 
in patients with heart failure [23]. In fact, nurses have 
been involved in chronic care delivery since the 
1970s and played a crucial role in multidisciplinary 
diabetes care [24].

Table 2: Incidence of the primary outcome and related components per treatment group.

Endpoint Nurse-led care 
(n = 356)

Usual care 
(n = 356)

Hazard ratio
(95% CI)

Composite endpoint * 51 (14.3%) 74 (20.8%) 0.65 (0.45–0.93)

Cardiovascular death:  4 (1.1%) 14 (3.9%) 0.28 (0.09–0.85)

   Cardiac arrythmic  1 (0.3%)  2 (0.6%)

   Cardiac non-arrythmic  1 (0.3%)  4 (1.1%)

   Vascular, non-cardiac  2 (0.6%)  8 (2.3%)

Cardiovascular hospitalisation: 48 (13.5%) 68 (19.1%) 0.66 (0.46–0.96)

   Arrythmic events: 18 (5.1%) 33 (9.3%)

      Atrial fibrillation 15 (4.2%) 23 (6.5%)

      Syncope  3 (0.8%)  7 (2.0%)

       Sustained ventricular tachycardia (SVT) –  1 (0.3%)

      Cardiac arrest –  2 (0.6%)

   Heart failure 14 (3.9%) 19 (5.3%)

   Acute myocardial infarction  4 (1.1%)  2 (0.6%)

   Stroke  3 (0.8%)  5 (1.4%)

   Major bleeding  6 (1.7%)  6 (1.7%)

   Life-threatening effects of drugs  3 (0.8%)  3 (0.8%)

* Composite end point = first occurence of primary endpoint (cardiovascular hospitalisation or cardiovascular death). CI = confidence interval 
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Almost a decade ago the Euro Heart Survey (EHS) on 
AF demonstrated poorly guidelineadherent oral 
 anticoagulation care: overtreatment in patients with 
a low risk for stroke (according to CHADS2 score) and 
undertreatment of patients with a high risk for 
stroke who definitely need oral anticoagulation [7, 8]. 
Apparently the conservative approach in AF manage
ment is not able to close the gap between guideline 
recommendations and daily practice, since the EHS 
data have recently been confirmed again. The Global 
Anticoagulant Registry in the FIELD (GARFIELD) dem
onstrated that oral anticoagulants are frequently not 
being used in accordance with stroke risk scores and 
not according to the guidelines, with overtreatment 
of patients at low risk and undertreatment of pa
tients at high risk for stroke [9]. 
Given the growing patient population that goes hand 
in hand with an increasing demand for care and a 
growing burden on the healthcare system, we advo
cate a nurseled integrated approach in daily AF care. 
As a result of a multidisciplinary approach to care, 
nurses and cardiologists intensively collaborate, 
each in specified roles. This implies improved com
munication processes regarding care and treatment, 
which in itself leads to improved guidelineadherent 
AF management. The European Heart Rhythm Asso
ciation supports nurseled care for oral anticoagula
tion in the practical guide on the use of new oral anti
coagulants in patients with AF [25]. This document 
states a clear role for the nurse in educating patients 
and coordinating the followup in AF patients requir
ing oral anticoagulation.
The AF clinic as presented in this paper is based on a 
hospital perspective. However, this should not be the 
final model, and expansion of the approach is neces
sary to improve further integrated collaboration 
 between significant stakeholders in the care chain. 
Primary care practices are important partners in this 
perspective and would be very valuable in comple
menting the integrated care approach. Hence, we 
 advocate transcending outpatient borders, in order 
to create new or improve existing collaborative 
 relationships and achieve sustainable healthcare for 
 patients with AF. 

Conclusion

Nurseled integrated chronic AF management con
tributes to closing the gap between guideline recom
mendations and daily practice, and is considered a 
costeffective management approach. In fact, it pre
vents incomplete management procedures, cardio
vascular hospitalisation and death, most likely due 

to an improved collaboration between significant 
disciplines, application of guideline adherent ther
apy and a patient centred approach. 
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