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Summary

Background: With approximately 1.6 million people affected in Ger-
many, atrial fibrillation (AF) is the most common arrhythmia. The
management of AF, from prevention to treatment, including antico-
agulation, is therefore of major clinical importance in terms of these
patients’ quality of life and their mortality.

Methods: This first German clinical practice guideline on AF was
developed in accordance with the Regelwerk Leitlinien (rules for
guidelines) of the Association of the Scientific Medical Societies in
Germany (Arbeitsgemeinschaft der Wissenschaftlichen Medizi-
nischen Fachgesellschaften e. V., AWMF). The available evidence
on all relevant issues was retrieved by a systematic literature
search and evaluated with the participation of many medical
specialty societies.

Results: AF is classified on clinical grounds as paroxysmal, persis-
tent, longstanding persistent, or permanent. It is associated with a
1.5- to 2-fold increase in mortality and a 4- to 5-fold increase in the
risk of stroke. Nonetheless, general screening for AF is not cur-
rently recommended, as the data on this question are conflicting.
Lifestyle interventions and the reduction of risk factors lessen the
frequency of AF. Female sex is only a minor risk factor; the
CHA,DS,-VA-Score is recommended to assess the risk of throm-
boembolic events. If it is 2 or higher, oral anticoagulation (OAC) is
indicated, of a type that should be decided on an individual basis.
In patients with cardiovascular risk factors, early rhythm control has

been shown to reduce prognostically relevant cardio-
vascular endpoints (3.9 versus 5.0 per 100 patient-
years). Multiple studies have shown that catheter
ablation is superior to drug-based antiarrhythmic
therapy in patients with paroxysmal symptomatic AF
as well as in those with heart failure and AF.

Conclusion: It is hoped that the recommendations
contained in this guideline will lead to intensified
measures for the prevention of AF, resulting in a
lower prevalence of AF and its adverse sequelae.
The available evidence supports the evaluation of
the indications for OAC, early rhythm control, and
the use of catheter ablation, especially in patients
with paroxysmal AF or heart failure.
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Atrial fibrillation (AF) affects approximately 1.6 million
people in Germany. It is the most common persistent
cardiac arrhythmia and is associated with high morbidity
(1) and, often, an impaired quality of life. AF is expected to
become much more common because of the aging of the
population and the rise in comorbidities (2, 3). Individ-
ualized treatment is needed, not just to treat the symp-
toms of AF, but also to prevent thromboembolism and
heart failure, along with treatment of comorbid conditions
(4-6). Thus, in recent years, a holistic approach to the
treatment of AF has been widely adopted (Box). Moreover,
the methods of managing AF have been expanded, across
the spectrum from prevention and anticoagulation to
rhythm control with an early intervention (Figure 1). This
first-ever AF guideline of the Association of Scientific
Medical Societies in Germany (Arbeitsgemeinschaft der
Wissenschaftlichen Medizinischen Fachgesellschaften e. V.,
AWMF) is intended to improve patient care on the basis of
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the current scientific evidence. For specific
questions and scenarios, the reader is referred
to the text of the guideline itself (7).

Methods

The German clinical practice guideline on
atrial fibrillation meets the requirements
stated in the guideline regulations of the
AWMF (8): it was issued by multidisciplinary
panel comprising 15 medical-scientific
societies and institutions and two patient
organizations, conflicts of interest were dealt
with transparently, evidence retrieved by a
systematic search was evaluated according to
the GRADE criteria (“Grading of Recommen-
dations Assessment, Development and Evalu-
ation”), and there was a structured, formal
consensus process. 19 systematic searches on
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What is new?

® holistic approach with a strong emphasis on lifestyle-related
measures for the primary and secondary prevention of atrial
fibrillation (AF)

® recommendation of the use of the CHA,DS,-VA score for
stroke prevention, with oral anticoagulation recommended for
male or female patients with a score of 2 or above.

® recommendation to consider rhythm control in all patients with
newly diagnosed AF

® emphasis on the value of catheter ablation for AF therapy,
potentially for primary use in patients with paroxysmal and
persistent atrial fibrillation and in patients with heart failure

specific interventions and cross-topic systematic reviews
were conducted from April 2022 to December 2023. The
searches were conducted in the following databases,
depending on the topic: MedLine, Cochrane clinical trials
(primary studies), Cochrane database of systematic
reviews, Epistemonikos, as well as in the websites of the
Institute for Quality and Efficiency in Health Care
(IQWiG), the European Medicines Agency (EMA), the
National Institute for Health and Care Excellence (NICE),
and the Agency for Healthcare Research and Quality
(AHRQ) for systematic reviews and regulatory documents.
In the formulation of the recommendations, consider-
ation was taken not only of the evidence retrieved by sys-
tematic search and its evaluation, but also of clinical
expertise, aspects of care, and the perspective of patient
representatives.

Definition, classification, and diagnosis

Atrial fibrillation is characterized by rapid and uncoordi-
nated electrical activation of the atrial myocardium,
resulting in limited or absent atrial contraction and
thereby creating a risk of thrombus formation. In addi-
tion, the physiological coordination between the atria and
the ventricles is disrupted. This typically leads to an
irregular, often accelerated heartbeat, which has adverse
hemodynamic effects and increases the risk of stroke
(9-12). The diagnosis of AF is made by electrocardio-
graphy (EKG) (13, 14).

AF is called “subclinical” when it is detected in asymp-
tomatic patients in whom AF has not previously been
diagnosed by EKG. Subclinical AF can be detected by car-
diac implantable electronic devices (CIEDs, such as pace-
makers, defibrillators, and implantable event recorders)
or wearable monitors (such as smartwatches), which is
why the term “device-detected” AF (DDAF) has recently
come into use.

The current classification mainly considers the pheno-
type of clinical AF in terms of the distribution pattern or
duration of AF episodes. However, many patients with
persistent AF do not differ from those with paroxysmal AF
(PAF) with respect to the success of antiarrhythmic

therapy (9, 15). Epidemiological studies have shown
that an estimated 15-30% of patients with PAF develop
persistent AF within 1-3 years (16-18). Most patients with
AF have symptoms such as palpitations, dyspnea, or
reduced performance. The modified EHRA (European
Heart Rhythm Association) score has been established
as a measure of the limitation of everyday activities,
the impairment of the quality of life, and the success of
treat (eTable 1). In patients with AF, it is recommended
that risk factors should be identified (e.g., arterial
hypertension, diabetes mellitus, sleep apnea syndrome,
alcohol consumption) and that concomitant illnesses
(such as heart failure) and psychosocial factors should be
documented.

Screening

The systematic, population-wide AF screening programs
that have tested to date prevent stroke less than pre-
viously expected (19-22), for multiple reasons. On the one
hand, half of the people contacted in the population-
based programs declined the invitation to be screened
(20, 23). On the other hand, patients whose AF is detected
by screening have a lower risk of stroke than those whose
AP is detected by EKG in routine everyday clinical practice
(21, 22). Systematic, population-based screening is there-
fore not recommended.

Prevention and lifestyle measures
AF is clearly associated with obesity, hypertension, dia-
betes mellitus, sleep apnea, and physical inactivity (24), as
well as with mental illnesses such as depression, anxiety
disorders, and post-traumatic stress disorder and with
lower socioeconomic status. Evidence from randomized,
controlled trials suggests that lifestyle interventions
reduce various risk factors for AF and lower its frequency.
There seems to be a dose-dependent association
between alcohol consumption and AF. A meta-analysis
from 2022 showed a 6% increase in the incidence of AF in
persons who drank one alcoholic drink per day (relative
risk [RR] 1.06; 95% confidence interval [CI] [1.03; 1.08]).
There are sex-specific differences; in men, the relation-
ship between alcohol consumption and AF is linear (25).
Prognostic studies (e.g., the Rotterdam study [26]) have
also linked smoking to a higher risk of AF.

Stroke prevention

The risk of thromboembolic events, particularly strokes, is
approximately four to five times higher in patients with
AF, depending on their age and other risk factors. Stroke
in AF patients also carries higher morbidity and mortality
than stroke of other causes (27-30). The prevention of
ischemic stroke and other thromboembolic events in AT
patients is, therefore, very important. Sex affects the risk
only weakly (31); the CHA,DS,-VA score is recommendd as
a risk estimator (eTable 2). ). The treating physician and
the patient decide together whether, and how, to treat
with oral anticoagulation, according to the principle of
shared decision-making. If the CHA,DS,-VA score is 2 or
higher, the benefits of oral anticoagulation outweigh the
risk of bleeding, and anticoagulation is generally indi-
cated (eTable 3). With a CHA,DS,-VA score of 1, the bene-
fits and risks of oral anticoagulation are closely balanced,
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Overview of the main
recommendations given in
this guideline for AF, includ-
ing the management of
accompanying conditions,
detection and diagnostic
work-up, stroke prevention,
and specific treatment with

 specific treatment of | either rhythm or rate control

atrial fibrillation % Ar "arial fibrillation;

| CHA,DS,-VA, a score for
determining the risk of
stroke in a patient with
atrial fibrillation; EKG, elec-
trocardiogram

- diagnosis and treatment of - confirmation by electrocardio- - effective anticoagulation for - rhythm control in early diag-
relevant comorbidities graphy (EKG) CHA,DS -VA2 1 nosed AF with risk factors,

- treatment of reversible risk - screening of populations at - treatment of remediable risk ] fa retan [ 0
factors for atrial fibrillation risk factors for hemorrhage - rate control if rhythm control
) - regular follow-up - special perioperative/peri- 5 91 el

- comprehensive diagnostic
work-up

and decisions whether to anticoagulate should be made
on an individual basis (32).

The direct oral anticoagulants (DOACs) investigated in
approval studies (33-36) were found to cause fewer hemor-
rhagic complications than warfarin, and, in particular, only
half as many intracranial hemorrhages (37, 38). German
healthcare data (el-e7) indicate that the advantages dem-
onstrated in randomized studies of DOAC compared to war-
farin may be of lesser size when DOAC are compared to
phenprocoumon. For example, the TTR (“time in thera-
peutic range,” INR 2-3) values were higher in both the inter-
vention and the control groups (74% and 75%, respectively)
than in the warfarin comparison group (TTR 55-65%) in the
DOAC approval studies. Therefore, in contrast to other in-
ternational guidelines (e8, €9), the German guideline group
has decided not to recommend DOAC: as first-line therapy
for oral anticoagulation in AF. Instead, the decision on
whether to use a DOAC or phenprocoumon should be left to
the treating physician and the patient.

Interventional or surgical closure of the left atrial
appendage can lower the risk of thrombus formation in
the left atrial appendage and the risk of thromboem-
bolism. Occlusion of the left atrial appendage performed
during cardiac surgery can lower the rate of thromboem-
bolism (attributable risk [AR] 4.8% vs. 7.0%; hazard ratio
[HR] 0.67 (95% CI: [0.53-0.85]), provided that oral antico-
agulation is given after the intervention (e10-el2).

Rhythm control

An overview of the recommendations for rhythm control
is provided in Figure 2. In patients with unclear symp-
toms, cardioversion may be considered so the situation
and any changes in left ventricular pump function can be
evaluated again afterward in sinus rhythm (symptom-
rhythm correlation). In patients who present as an emer-
gency with acute symptoms, electrical cardioversion can
also be used to terminate the current AF episode and
alleviate symptoms (el3, el4). In hemodynamically stable
patients with acute, symptomatic AF, one can wait 48
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interventional management

- The indication for early rhythm control in newly diagnosed AF should
be assessed.

- Patients with AF-induced cardiomyopathy should be treated with
rhythm control.

- Catheter ablation should be performed in younger, symptomatic patients
without relevant comorbidities to lessen the frequency of AF episodes and
hospitalization.

- Catheter ablation should be recommended to symptomatic patients with
persistent AF to lessen the frequency of AF episodes, hospitalization, and
cardioversion.

- Early rhythm control should be recommended in patients with newly
diagnosed AF, cardiovascular risk factors, advanced age, or comorbidities
(CHA2DS2-VA score = 2), regardless of symptoms.

- Rhythm control should be considered in patients with AF and severe heart
failure, in addition to guideline-based treatment for heart failure.

- Rhythm control should be recommended in paroxysmal AF and when indicated
to hinder progression to persistent AF.

- In symptomatic patients with longstanding persistent AF and a dilated left atrium,
a hybrid procedure (epi- and endocardial ablation) should be considered after
interdisciplinary evaluation.

- Rhythm control is no longer recommended in asymptomatic patients with
persistent AF of at least two years’ duration and dilated atria.

- Long-term amiodarone therapy for rhythm control should be avoided.

Overview of recommendations in the guideline concerning the indications for rhythm
control in patients with paroxysmal and persistent atrial fibrillation, which vary depending
on the potential underlying disease. Green: rhythm control should be performed; yellow:
rhythm control may be performed; rhythm control is not recommended.

AF, atrial fibrillation

hours at first to see whether sinus rhythm returns without cardiover-
sion (el5). When cardioversion is planned, a long-term treatment plan
should be established as well, as the recurrence rate without concomi-
tant antiarrhythmic therapy is 30% at 3 months 50-70% at one year
(el6, el7).

After cardioversion of AF lasting longer than 24 hours, there is a
higher risk of a thromboembolic event. All such patients, therefore,
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no more than mild structural heart disease,
stable CHD without myocardial scarring

prior myocardial infarction, HFpEF, relevant

structural heart disease HFTEF (LVEF <40 %)

‘ consider*' ‘ ‘ consider*' ‘ ‘ consider*' ‘
flecainide, | PV | amiodarone*?, | PV | amiodarone™? | PV
propafenone . dronedarone . .
(possibly) amioda- : . : (possibly) droneda- 0
rone*’ : (possibly) sotalol : rone (if NYHA I/ll und :
E : (beware of TDP risk) : and no recent de- :
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AF recurrence | | AF recurrence | | AF recurrence
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reevaluate indication
for PVI

re-PVI, possibly sub-
strate/trigger-based
ablation

reevaluate indication
for PVI

re-PVI, possibly sub-
strate/trigger-based
ablation

reevaluate indication
for PVI

re-PVI, possibly sub-
strate/trigger-based
ablation

change of medication

addition of medi-
cation

change of medication

addition of medi-
cation

change of medication

addition of medi-
cation

| patient decision or request |

Overview of the options for antiarrhythmic treatment to achieve rhythm control in patients with paroxysmal or persistent atrial fibrillation.
*! Consideration on an individual basis taking into account the AWMF recommendations, the risks and benefits, and the patient's wishes. NYHA I/l] refers to the New York
Heart Association classification of heart failure. Patients with NYHA | have no limitation of physical performance, while those with NYHA Il have a mild slight limitation.

*2| ong-term treatment with amiodarone should be avoided if possible.

CHD, coronary heart disease; HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced left ventricular ejection fraction; LVEF, left ventricular
ejection fraction; PVI, pulmonary vein isolation; TDP, torsade de pointes (a specific type of ventricular tachycardia)

whatever their estimated annual risk of such an event, should be
orally anticoagulated for three weeks, or else an intracardiac throm-
bus should be ruled out before cardioversion, generally by echocar-
diography (el8, el9, e20). Whatever the risk profile, oral anticoagu-
lation is always recommended for at least 4 weeks after electrical car-
dioversion. The individual stroke risk (CHA,DS,-VA score)
determines whether it should be continued thereafter (e18).

Assessing the indication for rhythm control

Progression of AF is known to be associated with the development of
an arrhythmogenic substrate in the left atrium (e.g., through pro-
gressive atrial fibrosis) (e21, e22). Early (first-line) catheter ablation of
PAF can prevent progression from paroxysmal to persistent AF (e23,
e24). In the EAST-AFNET-4 trial (EAST, “early treatment of atrial
fibrillation for stroke prevention”), the presence of sinus rhythm
after one year was the most important predictor of reduction in the
primary endpoint (stroke, death from cardiovascular disease, hospi-
talization due to heart failure or acute coronary syndrome) (e25, €26).
In the group with early rhythm control, 86% of participants had sinus
rhythm on EKG at one year (p < 0.001), compared with 66% in the
control group. Thus, early and effective rhythm control should be
considered in all patients with newly diagnosed AF (Figure 2).

To date, rhythm control treatment for AF has been reserved pri-
marily for symptomatic patients. However, with growing evidence
that rhythm control also lessens hospitalization and mortality (e25),
it is now recommended for asymptomatic persons as well. In a sub-
group analysis of the EAST-AFNET-4 trial, early rhythm control

therapy was shown to have a benefit on cardiovascular
endpoints in patients aged 70 and above with relevant
cardiovascular risk factors, whether or not they had
symptoms (e27).

Tachycardia- or arrhythmia-induced cardiomyopathy
(AICM) (e28, e29) lessens the left ventricular ejection
fraction, but this can be reversed by the restoration of a
stable sinus rhythm. In cases of newly diagnosed, pri-
marily tachycardic AF with impaired left ventricular
pump function, arrhythmia-induced cardiomyopathy
(AiCM) should be considered as a possible diagnosis
(e28).

Rhythm control in AF and heart failure

AF and heart failure due to structural heart disease are
known to reinforce each other (e30-e37). For the diag-
nosis of AF-related cardiomyopathy, rhythm control can
be attempted first, followed by re-evaluation of left ven-
tricular function in sinus rhythm with echocardiography
in 3-6 months. If the suspicion is confirmed by an
improvement of the ejection fraction, permanent
rhythm control is recommended (e38-e40). Current evi-
dence suggests that rhythm control therapy improves on
left ventricular function, with reverse remodeling (e41).
Catheter ablation is recommended for long-term
rhythm control (Figures 2 and 3) (el8, e42). The findings
of recent randomized trials suggest that patients
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suffering from these two conditions benefit from rhythm
control by catheter ablation (e43, e44).(e43, e44).
Catheter ablation for rhythm control
Randomized trials (e45, e46) have shown that catheter
ablation, compared to pharmacotherapy, yields more
frequent freedom from arrhythmia (53% vs. 32.2%),
fewer hospitalizations, and improved quality of life in
patients with symptomatic, paroxysmal AF who have
not previously been treated with antiarrhythmic drugs
(number needed to treat [NNT], 5). Catheter ablation is
therefore recommended as first-line therapy for sympto-
matic, paroxysmal atrial fibrillation (PAF) (Figures 2 and
3). Studies have also shown that catheter ablation of PAF
can prevent progression to persistent AF (e23, e24).
Catheter ablation is, moreover, associated with a reduc-
tion in recurrence rates, hospital stays, and the need for
cardioversion in patients persistent AF (e47). The avail-
able evidence on how persistent AF should be treated
with interventions beyond pulmonary vein isolation is
not determinative (e48-e50). There is evidence suggest-
ing that some patients with persistent AF may benefit
from substrate ablation in the left atrium (e51).
Although rhythm control and the presence of sinus
rhythm are important in the treatment of AF, there are
patient groups in whom rhythm control is not
expected to succeed over the long term because of dis-
ease progression and can therefore be dispensed with.
For example, left atrial dilatation is associated with less
successful rhythm control and a higher AF recurrence
rate (e52-e54). The LA volume should be used as a
measure of left atrial dilatation (e55, e56). The upper
bound of normal LA volume is 34 ml/m2 for both
sexes; this should be used as the cut-off value for a
dilated left atrium, according to the EHRA recommen-
dation (e57).

Rhythm control with drugs

Class IC antiarrhythmic drugs (flecainide and propafe-
none) are an important pharmacotherapeutic option for
rhythm control (Figure 4). They are effective in early
rhythm control and have a low risk profile (e58). Unlike
amiodarone, they should only be used in patients with a
structurally healthy heart; where indicated, they can be
used only as needed and, if necessary, as medication on
demand (e59, e60) (Figure 3). Of all the available antiar-
rhythmic drugs, amiodarone is the most effective, but
also the most prone to side effects (e61, €62). Its wide-
ranging side effects can affect, e.g., the thyroid, lungs,
and liver; as it can also have proarrhythmic effects,
safety considerations and close therapeutic monitoring
are needed (e63-e68). Since alternative therapies such
as catheter ablation are available, the guideline group,
after weighing the risks and benefits, recommends
against long-term amiodarone treatment for most
patients.

Longstanding atrial fibrillation

The success rates of catheter ablation as a sole treatment
are much lower in longstanding AF (=12 months) than in
paroxysmal or persistent AF. Hybrid procedures with
catheter ablation followed by surgical ablation were
found, in a meta-analysis, to lower the AF recurrence
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Simplified flowchart of staged strategies for appropriate rate control with moderate and
strict stages and, if necessary, AV node ablation combined with pacemaker therapy

AF, atrial fibrillation; BiV, biventricular stimulation/cardiac resynchronization; CSP, conduc-
tion system pacing; HR, heart rate; LV-EF, left ventricular ejection fraction; SM + AVN, pace-
maker therapy plus AV node ablation

rate (e69, €70). When rhythm control is indicated in a symptomatic
patient in the context of cardiac surgery, simultaneous intraoper-
ative AF ablation is recommended, as it has been found to lower the
rate of atrial tachyarrhythmias from 51.0 to 24.1% (e71).

Rate control

If rhythm control therapy is not used, adequate rate control can reduce
the exacerbation of heart failure and the occurrence of tachycardia-
induced cardiomyopathy and, above all, ameliorate symptoms and
improve in exercise capacity and quality of life (€72-e77) (Figure 4).

If rhythm control therapy is not used, adequate rate control can
minimize the likelihood of exacerbation of heart failure and
tachycardia-induced cardiomyopathy. Above all, it can lead to a
reduction in symptoms and an improvement in exercise capacity and
the quality of life (e72-e77) (Figure 4).

In general, a three-step treatment algorithm is recommended for
rate control (Figure 4). IIn the first step, moderate rate control is used.



If AF-related symptoms persist, stricter rate control is im-
plemented. A third option is pacemaker therapy with AV
node ablation (e72-e77).

Summary
The high prevalence and incidence of AF and the highly
variable quality of treatment at present call for stepped-up
efforts to improve the care of patients with this condition.
The authors of the German clinical practice guideline on
atrial fibrillation hope to bring about improvement in the
following ways:
® by supporting participatory decision-making and
strengthening the role of patients
® by improving treatment adherence by fostering the
communication and adoption of shared treatment
goals
® by lowering the incidence of AF with evidence-based
primary prevention measures
® by promoting beneficial lifestyle changes
® by improving management, including thromboem-
bolism prevention
® by promoting a paradigm shift from rate control to
early rhythm control.
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eTable 1

Modified European Heart Rhythm Association (EHRA)

scoring system, adapted from Van Gelder, et al., European

Heart Journal 2024

1 none Asymptomatic atrial fibrillation.

2a mild There are symptoms of AF that do not
impair the patient’s everyday activities.

2b moderate There are symptoms of AF that do not
impair the patient's everyday activities but
nevertheless cause worry to the patient.

3 severe There are symptoms of AF that impair the
patient's everyday activities.

4 disabling Normal everyday activities are no longer

possible.

eTable 2

CHA;,DS,-VA score for estimating the risk of thrombo-

embolic events in patients with atrial fibrillation

I T

C congestive heart failure 1
H hyperension 1
A, age 75 or above 2
D diabetes 1
S, stroke / TIA 2
\ vascular disease 1

age 65-74
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eTable 3

The effect of anticoagulation in one year, depending on the
prior stratification of stroke risk (modified from NICE 2021)

CHA,DS,- | Number of patients (per | Number of patients (per
VA score | thousand)who have a | thousand) who have a

stroke in one year stroke in one year

if not anticoagulated if anticoagulated
1 6 2
2 25 9
3 37 13
4 55 19
5 84 29
6 114 39
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