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ABSTRACT　Atrial fibrillation (AF) is the most common sustained cardiac arrhythmia, significantly impacting patients’ qual-
ity of life and increasing the risk of death, stroke, heart failure, and dementia. Over the past two decades, there have been signific-
ant breakthroughs in AF risk prediction and screening, stroke prevention, rhythm control, catheter ablation, and integrated man-
agement. During this period, the scale, quality, and experience of AF management in China have greatly improved, providing a
solid foundation for the development of guidelines for the diagnosis and management of AF. To further promote standardized
AF  management,  and  apply  new  technologies  and  concepts  to  clinical  practice  in  a  timely  and  comprehensive  manner,  the
Chinese Society of  Cardiology of  the Chinese Medical  Association and the Heart  Rhythm Committee of  the Chinese Society of
Biomedical Engineering have jointly developed the Chinese Guidelines for the Diagnosis and Management of Atrial Fibrillation.
The  guidelines  have  comprehensively  elaborated  on  various  aspects  of  AF  management  and  proposed  the  CHA2DS2-VASc-60
stroke risk score based on the characteristics of AF in the Asian population. The guidelines have also reevaluated the clinical ap-
plication of AF screening, emphasized the significance of early rhythm control, and highlighted the central role of catheter abla-
tion in rhythm control.

  

1. INTRODUCTION

Atrial fibrillation (AF) is the most commonly sus-
tained cardiac arrhythmia that significantly incre-
ases the risk of death, stroke, heart failure, cognit-
ive impairment, and dementia[1–3] and severely im-
pacts patients’ quality of life. The prevalence of AF
increases with age,[4] and as population aging advan-
ces, AF will continue to impose a heavy burden on
society and healthcare systems. Over the past two
decades, there have been breakthroughs in the fields
of AF risk prediction and screening, stroke preven-
tion, rhythm control, catheter ablation, and integ-
rated management. The use of non-vitamin-K-ant-
agonist oral anticoagulants (NOACs) has completely
changed the landscape of anticoagulant therapy,
significantly increasing the rate of anticoagulation
in the AF population and continuously reducing the
risk of stroke.[5] The new-generation oral anticoagu-
lants, Factor Ⅺ inhibitors, promise to prevent the
risk of thromboembolism with a lower risk of bleed-

ing, which may result in a new revolution in AF an-
ticoagulation.[6] Catheter ablation has gradually be-
come the first-line treatment for rhythm control in
AF, which can reduce AF episodes, improve qual-
ity of life, delay the progression from paroxysmal to
persistent AF,[7,8] and improve the prognosis of AF
patients with concomitant heart failure.[9,10] For pa-
tients diagnosed with AF within one year, rhythm
control is superior to rate control in improving progno-
sis.[11] Advances in devices and techniques have grea-
tly reduced the difficulty and complication rates of
left atrial appendage closure.[12] New evidence from
evidence-based medicine continues to emerge, and
new technologies and concepts such as wearable dev-
ices, telemedicine, and artificial intelligence are brin-
ging about significant changes in AF management.
These advancements provide a solid basis for the deve-
lopment of guidelines for the diagnosis and man-
agement of AF.

The scale, quality, and experience of atrial fibrilla-
tion management in China have greatly improved
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in recent years. To promote the timely and compre-
hensive application of new technologies and concepts
of AF management in clinical practice and improve
the quality of life and prognosis of AF patients, the
Chinese Society of Cardiology of Chinese Medical Ass-
ociation and the Heart Rhythm Committee of
Chinese Society of Biomedical Engineering jointly
developed the Chinese Guidelines for Diagnosis
and Management of Atrial Fibrillation (hereinafter
referred to as the “Guidelines”).

The Guidelines adopt the internationally accep-
ted wording for the classification of recommenda-
tions [Table 1] and levels of evidence [Table 2].[13]
 

2. EPIDEMIOLOGY AND COMPLICA-
TIONS OF AF

Several large-scale epidemiological surveys have
shown the prevalence of AF in China. The preval-
ence of AF among individuals aged 35 to 85 years
was 0.61% in 2003,[14] and 0.71% among individuals
aged ≥ 35 years between 2012 and 2015.[15] Between
2014 and 2016, the prevalence of AF among individ-
uals aged ≥ 45 years in China was 1.8% (1.9% for male
and 1.7% for female patients). The prevalence of AF
increased with age, and among individuals aged ≥
75 years, the prevalence was 5.4% for male and 4.9%
for female patients.[4] Based on the prevalence of AF
in this study and the data from the seventh nation-
al census in 2020, it is estimated that there are ap-

proximately 12 million AF patients in China. However,
given that approximately one-third of the patients
are unaware of their condition and the underdia-
gnosis of paroxysmal AF, the actual number of AF
patients in China is likely higher than this estim-
ated figure.[4]

The risk of death for patients with AF is 1.5–1.9 times
higher than that of patients without AF.[16] This may
be related to increased risk of thromboembolism,
heart failure, and the synergistic effect of comorbid-
ities. The incidence of stroke, transient ischemic at-
tack, and systemic embolism in AF patients who
have not received anticoagulant therapy is approx-
imately 34.2 per 1,000 person-years,[17] which is 3–5
times higher than that of individuals without AF.[2]

AF-related stroke is often more severe, with higher
rates of disability, mortality, and recurrence than
non-AF-related stroke.[18] Approximately 20%–30%
AF patients have concomitant heart failure, which
may be related to AF with rapid ventricular rate, at-
rioventricular systolic dyssynchrony, ventricular str-
ain dyssynchrony, and AF-related cardiomyopathy.[19,20]

The incidence of dementia in AF patients is approx-
imately 4.1% per year, which is 1.5 times higher than
that of individuals without AF,[21] and this may be
related to mechanisms such as stroke, intracranial hem-
orrhage, and cerebral hypoperfusion.[3] More than
60% AF patients present with symptoms of varying
degrees, with 16.5% experiencing severe or disab-
ling symptoms.[22–25] The hospitalization rate for AF
patients is high, reaching 43.7 admissions per 100

 

Table 1    Classification of recommendations.

Classification of
recommendations Definition Wording

Ⅰ
Evidence and/or general agreement that a given diagnosis and management is
beneficial, useful, and effective Recommended

Ⅱ
Conflicting evidence and/or a divergence of opinion regarding the efficacy of a certain
diagnosis and management

Ⅱa Weight of evidence/opinion is in favor of usefulness and efficacy Should be
considered

Ⅱb Insufficient evidence/opinion to adequately support usefulness and efficacy May be
considered

Ⅲ No proven and/or recognized efficacy, and may be harmful in certain circumstances Not
recommended

 

Table 2    Level of evidence.

Level of evidence Definition

A The evidence is based on multiple high-quality randomized clinical trials or meta-analyses

B The evidence is based on a single high-quality randomized clinical trial or multiple non-randomized studies

C The evidence is based on consensus opinion of experts, case studies, or standard of care
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person-years, with cardiovascular hospitalizations
(26.3 admissions per 100 person-years) being more
common than non-cardiovascular hospitalizations
(15.7 admissions per 100 person-years).[26]
 

3. CLINICAL EVALUATION OF AF
 

3.1    Etiology of AF

The pathogenesis of AF is complex, and multiple
factors can increase the susceptibility to AF and
promote its occurrence and maintenance. These fac-
tors include aging; primary diseases (including car-
diovascular diseases such as hypertension, valvular
heart disease, coronary artery disease, congenital
heart disease, and cardiomyopathy, as well as non-car-
diovascular diseases such as endocrine disorders
(e.g., hyperthyroidism); respiratory diseases (sleep
apnea syndrome, chronic obstructive pulmonary dis-
ease); autoimmune diseases; tumors; unhealthy life-
style (e.g., overweight/obesity, alcohol consump-
tion, smoking, excessive/inadequate physical activ-
ity); and genetic factors. Additionally, severe illness
such as severe infection and surgical procedures can
increase the risk of AF. Identifying and correcting
reversible factors that contribute to AF episodes and
promoting a healthy lifestyle can prevent a signific-
ant number of AF cases caused by reversible factors.
Therefore, AF is largely a preventable disease.[27]
 

3.2    Diagnosis and Classification of AF

AF can be diagnosed when a single-lead electro-
cardiogram (ECG) (≥ 30 s) or a 12-lead ECG (≥ 10 s)
shows the disappearance of P waves, which are re-
placed with fibrillation waves (f waves) with irregu-
lar amplitude, morphology, and duration, as well as
absolute irregularity in the RR intervals.

According to the duration of AF episodes, the dif-
ficulty in the conversion of AF and maintenance of
sinus rhythm, and the choice of treatment strategies,
AF can be classified into paroxysmal AF, persistent
AF, long-standing persistent AF, and permanent
AF. The specific definitions can be found in Table 3.[28]
 

3.3    Clinical Manifestations of AF
 

3.3.1    Symptoms and clinical history

The most common symptoms of AF are palpita-
tions, decreased exercise tolerance, and chest dis-
comfort. Some patients may also experience dizzi-
ness, anxiety, and increased urine output—due to
increased secretion of atrial natriuretic peptide. The
severity of AF symptoms varies greatly among indi-
viduals, and some patients may gradually tolerate
the symptoms owing to their non-specific or mild
symptoms. Approximately, 25% patients self-re-
port being asymptomatic.[25] Complications such as
thromboembolism or heart failure can also be the
initial manifestations of AF. Unstable hemodynam-
ics caused by AF onset are often associated with str-
uctural heart disease and impaired cardiac function
and can also present when AF transitions to atrial
flutter or when it is accompanied by preexcitation syn-
drome, leading to extremely rapid ventricular rates.
Syncope in AF patients is most commonly observed
during the termination of a paroxysmal AF episode
and is characterized by a long RR interval. Syncope
can also occur in cases of severe thromboembolic events,
hemodynamically unstable conditions caused by
extremely rapid ventricular rates, and in patients
with underlying heart diseases such as hypertroph-
ic cardiomyopathy and aortic valve stenosis. Addi-
tionally, AF is the most common cause of tachycar-
dia-induced cardiomyopathy in adults.[29]
 

 

Table 3    Classification of AF.

Clinical classification Definition

Paroxysmal AF AF lasting less than 7 day*

Persistent AF AF lasting 7 day or more

Long-standing persistent AF AF lasting more than 1 year

Permanent AF
The possibility of converting to and maintaining sinus rhythm is low, as AF has persisted for more than
10–20 years. The electrocardiogram shows nearly straight, extremely small f waves. Alternatively,
cardiac magnetic resonance imaging reveals left atrial fibrosis occupying more than 30% of the left atrial
area[28]

*Includes self-termination of AF or termination by intervention. AF: Atrial fibrillation.
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3.3.2    Examination
 

3.3.2.1    Physical examination

The main signs of AF include an irregularly irreg-
ular pulse, variable intensity of the first heart
sound, and pulse deficit. 

3.3.2.2    Laboratory tests

Patients with newly diagnosed AF should under-
go tests for complete blood count, serum electro-
lytes, liver and kidney function, coagulation profile,
thyroid function, B-type natriuretic peptide or N-
terminal pro-brain natriuretic peptide (NT-proBNP),
and relevant laboratory tests for comorbidities. 

3.3.2.3    Surface ECG

The typical electrocardiographic manifestations
of AF include (1) Disappearance of P waves, re-
placed by irregular fibrillation waves (f waves) with
a frequency of 350–600 beats/min; and (2) Absolute
inequality of RR intervals. When interpreting the
ECG of patients with AF, attention should also be
paid to the presence of signs of myocardial isch-
emia, myocardial hypertrophy, pre-excitation syn-
drome, electrolyte disturbances, and pulmonary
embolism, and indices such as heart rate, QRS dura-
tion, and QT interval should be evaluated. 

3.3.2.4    Dynamic electrocardiography and other
long-term electrocardiographic monitoring met-
hods

Helpful for diagnosing asymptomatic AF, assess-
ing AF burden, and evaluating ventricular rate dur-
ing AF. 

3.3.2.5    Household wearable devices such as
ECG patches and ECG smartwatches

These can show a wide range of potential applica-
tions for AF diagnosis, burden evaluation, and
screening. 

3.3.2.6    Chest radiographic examination

Used to evaluate the morphology and size of the
heart, lung diseases and can also be used to monit-
or the lung condition in patients taking amiodarone. 

3.3.2.7    Transthoracic echocardiogram

A routine examination for patients with AF, which

can provide information on the presence of struc-
tural heart disease, atrial size, and the structure and
function of the ventricles and valves. 

3.3.2.8    Transesophageal echocardiography

This is the gold standard for detecting left atrial
thrombus. However, in a few cases, the pectinate mus-
cles of the left atrial appendage may be misdia-
gnosed as a thrombus. Transesophageal echocardio-
graphy combined with three-dimensional image re-
construction can help with differentiation. 

3.3.2.9    Left atrial and pulmonary vein CT ima-
ging

This can be used to clarify the anatomical charac-
teristics of the left atrium, left atrial appendage, and
pulmonary veins, as well as screening for left atrial
thrombus before AF ablation.[30,31] Due to the dead
tract-like structure of the left atrial appendage, as
well as the slow blood flow resulting from the signi-
ficantly reduced or disappeared contraction func-
tion of the left atrial appendage during AF, a false-
positive diagnosis of filling defects in the left atrial
appendage can easily occur during left atrial CT ex-
amination. Delayed-phase scanning can improve
the accuracy of thrombus diagnosis.[31] Some false-
positive thrombi revealed by left atrial CT examina-
tions can be further confirmed as pre-thrombus
states rather than true thrombus formation through
transesophageal echocardiography or intracardiac
echocardiography. 

3.3.2.10    Cardiac magnetic resonance imaging

Cardiac magnetic resonance can accurately as-
sess the structure and function of cardiac chambers
and can also be used to diagnose left atrial throm-
bus. Reports have shown that the degree of atrial
fibrosis evaluated by delayed-enhanced magnetic
resonance imaging was significantly correlated with
the recurrence risk after catheter ablation.[28] However,
ablation targeting the fibrotic areas guided by MRI
does not improve the success rate of ablation in pa-
tients with persistent AF.[32]
 

3.3.3    Assessment of symptoms and quality of
life

Symptoms and quality of life in patients with AF
can be assessed and quantified using various tools,
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including the EuroQol Five Dimensions Question-
naire and the 36-item Short-Form, which are com-
monly used for assessing the quality of life in vari-
ous diseases, as well as the Atrial Fibrillation Effect
on Quality-of-Life Questionnaire, which is specific-
ally designed to evaluate the quality of life in AF
patients, and the European Heart Rhythm Associ-
ation scale, which is used to assess AF symptoms.
Common mental health disorders such as anxiety
and depression in AF patients can be preliminarily
assessed using the Patient Health Questionnaire
and the Generalized Anxiety Disorder scale.

The prevalence of cognitive impairment is high in
patients with AF. The commonly used cognitive
function screening scales include the Mini Mental
State Examination and Montreal Cognitive Assess-
ment.[33]
 

3.3.4    AF Screening
 

3.3.4.1    AF screening in the general population

The screening strategies for AF include opportun-
istic screening (i.e., AF screening through pulse
palpation or ECG during routine visits for various
reasons by general practitioners) and systematic
screening (i.e., systematic and detailed AF screen-
ing through regular or continuous electrocardio-
graphic monitoring for high-risk individuals). Op-
portunistic screening using the single-lead ECG or
combined with pulse palpation and blood pressure
measurement in individuals aged ≥ 65 years did not
significantly increase the detection rate of AF.[34–36]

Systematic screening in individuals aged ≥ 70 years
without AF can significantly increase the detection
rate of AF, but the benefits of anticoagulation ther-
apy based on screening results remain controver-
sial.[37–39] Based on current evidence, the Guidelines
recommend considering opportunistic screening for
AF through pulse palpation or ECG during medic-
al visits for individuals aged ≥ 65 years and consid-
ering systematic screening for AF through regular
or continuous electrocardiographic monitoring for
individuals aged ≥ 70 years.

The screening methods for AF include both ECG
and non-ECG methods. The former includes stand-
ard ECG, ambulatory ECG monitoring, handheld or
wearable ECG recorders, and cardiac implantable
electronic devices. The latter includes pulse palpa-
tion, photoplethysmography pulse wave recording,

and electronic blood pressure monitors with AF de-
tection function.[40] Pulse palpation, blood pressure
measurement, non-12-lead ECG, and mobile devi-
ces have similar sensitivity for detecting AF. Among
them, pulse palpation has a lower specificity but is
still a practical means of AF detection given its sim-
plicity and ease of use. When non-ECG methods de-
tect suspected AF, additional ECG monitoring is re-
quired for confirmation. There have been reports of
the use of machine learning and artificial intelli-
gence to identify AF based on sinus rhythm ECGs.[41]

Artificial intelligence technology has the potential
to reform AF screening strategies in the future. 

3.3.4.2    AF screening in patients with cardiac
implantable electronic devices

Cardiac implantable electronic devices with atri-
al sensing function can continuously monitor and
detect atrial tachyarrhythmias, also known as atrial
high-frequency events (AHREs), including atrial ta-
chycardia, atrial flutter, and AF.[2] The duration and
frequency of the definition of AHREs vary slightly
among studies, and current guidelines and con-
sensus recommend defining the lower limits of dur-
ation and frequency as 5 min and 175 beats/min, re-
spectively.[42] A meta-analysis has shown that pa-
tients without a history of clinical AF who experi-
ence AHREs were 5.7 times more likely to have doc-
umented clinical AF and have a 2.4-fold increased
risk of stroke during the follow-up period than those
without AHREs.[43] Moreover, there is a significant
correlation between the AF burden detected by car-
diac implantable electronic devices and the risk of
ischemic stroke, with patients who have an AF bur-
den exceeding 1 h having a 2.11-fold higher risk of
ischemic stroke than those with an AF burden of < 1
h.[44] Therefore, evaluation of AHREs and confirma-
tion of AF diagnosis should be performed during
routine programming to make timely adjustments
to anticoagulation treatment decisions. Further clin-
ical assessment is necessary for patients with recor-
ded AHREs to confirm the diagnosis of AF. 

3.3.4.3    Screening for AF in stroke patients

AF is an important cause of cryptogenic stroke. A
meta-analysis showed that AF can be detected in
7.7% of patients with acute ischemic stroke or tran-
sient ischemic attack through initial emergency
ECG examination, and combining various methods
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of ECG monitoring can detect newly diagnosed AF
in 23.7% of patients.[45] Prolonging monitoring time
and increasing monitoring frequency can improve
the detection rate of AF, but the optimal monitor-
ing method and duration are still unclear.[46–48] Stud-
ies have shown that serial long-term (7–14 day) in-
termittent monitors accumulating at least 28 d of
annual monitoring provide estimates of AF burden
comparable with implantable cardiac monitors.[49]

Therefore, for patients with acute ischemic stroke or
transient ischemic attack without known AF, it is
recommended to consider using the above-men-
tioned methods to detect AF as much as possible
and initiate timely treatment. Recommendations for
AF screening in various populations are presented
in Table 4.[37–39]
 

4. STROKE PREVENTION
 

4.1    Stroke Risk Assessment

AF is an independent risk factor for stroke. The
CHA2DS2-VASc score is currently the most widely
used tool for assessing stroke risk.[50] The scoring
criteria include: congestive heart failure, 1 point;
hypertension, 1 point; age ≥ 75 years, 2 points; dia-
betes mellitus, 1 point; stroke, 2 points; vascular dis-
ease, 1 point; age 65–74 years, 1 point; female sex, 1
point.[51] Observational studies have shown that fe-
male sex is not an independent risk factor for
stroke,[52,53] rather a risk modifier: the stroke risk is
equivalent between female patients with a CHA2DS2-
VASc score of 1 and male patients with a CHA2DS2-
VASc score of 0. However, when other risk factors

(excluding sex category) have the same score, fe-
male patients with AF have a higher risk of stroke
than male patients.[54]

Age is an important factor influencing the risk of
stroke. It has been demonstrated that in Asian AF
patients, an increment in stroke risk was observed
in patients >50 years of age.[55] Asian patients with
AF aged 55–59 years with no risk factors showed
similar risk of stroke as patients with a nongender-
related risk score of 1, and patients aged 65–74 years
with no other risk factors had similar stroke risk as
patients with nongender-related risk scores of 2.[56]

Asian patients with AF aged >55 years can benefit
significantly from oral anticoagulants therapy.[57]

Considering the lower age threshold for increased
stroke risk in Asian AF patients, the Guidelines ad-
opt the CHA2DS2-VASc-60 score [Table 5] and as-
sign 1 point for patients aged 60–64 years and 2
points for patients aged ≥65 years. In the future,
whether to include the age group of 55–59 years as
a lower age threshold for anticoagulation treatment
will be determined based on new research evidence.
It is recommended that male AF patients with a
CHA2DS2-VASc-60 score of ≥ 2, or female AF pa-
tients with a score of ≥ 3, should use oral anticoagu-
lants.[58–60] Male patients with a CHA2DS2-VASc-60
score of 1 and female patients with a score of 2
should also consider using oral anticoagulants after
weighing the expected stroke risk, bleeding risk,
and patient preferences.[60–63] Male patients with a
CHA2DS2-VASc-60 score of 0 or female patients with
a score of 1 should not use oral anticoagulants for
stroke prevention.[58,63–65] Stroke risk factors are dy-

 

Table 4    Screening for AF.

Population Recommendations Recommendation
grade

Level of
evidence

General population

Opportunistic screening for AF can be considered in individuals aged ≥
65 years during medical visits, using methods such as pulse palpation or
electrocardiography.[34–36]

Ⅱb A

Systematic screening for AF through regular or continuous
electrocardiographic monitoring may be considered in the population
aged ≥ 70 years.[37–39]

Ⅱb A

Population with cardiac
implantable electronic
devices

Evaluation of AHREs and confirmation of AF diagnosis are
recommended during routine programming for patients with cardiac
implantable electronic devices [43,44]

Ⅰ C

Stroke population

Patients with acute ischemic stroke or TIA without prior diagnosis of AF
may be considered for AF screening within one year by conducting
electrocardiographic monitoring every 3 months, with each monitoring
period lasting at least 7 d and a cumulative monitoring duration
exceeding 28 d [45,49]

Ⅱb C

AF: atrial fibrillation; AHRE: atrial high-frequency event; TIA: transient ischemic attack.
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namic and studies have shown that about 16% pa-
tients with low stroke risk progress to be moderate-
to-high-risk patients within 1 year. Therefore, for
male AF patients with a CHA2DS2-VASc-60 score of
0 or female patients with a score of 1, stroke risk
should be reassessed at least annually to adjust anti-
coagulation strategies in a timely manner.[66]

Atrial flutter also carries a significant risk of
stroke, and the risk stratification and anticoagula-
tion management for patients with atrial flutter are
similar to those for patients with AF.[67] Recom-
mendations on stroke risk assessment and antico-
agulation therapy for AF are shown in Table 6. 

4.2    Bleeding Risk Assessment

When initiating anticoagulant therapy, a thor-
ough assessment of potential bleeding risk should
be conducted. The HAS-BLED bleeding score (Ta-
ble 7) is the most widely used bleeding risk predic-
tion model.[68] A HAS-BLED score of ≤ 2 indicates

low bleeding risk, while a score of ≥ 3 suggests high
bleeding risk. Patients with high bleeding scores
can still benefit significantly from anticoagulant
therapy, therefore a high bleeding risk score should
not be considered a contraindication to the use of
oral anticoagulants.[69–71] Its significance lies in re-
minding clinicians to pay attention to and correct
modifiable risk factors and to monitor and follow-
up patients at high bleeding risk. The evaluation of
bleeding risk factors prior to initiating anticoagu-
lant therapy is crucial. Bleeding risk is dynamic and
should be regularly reassessed during the course of
anticoagulant therapy.[72–75]

The risk factors for bleeding can be divided into
modifiable factors, partially modifiable factors, and
non-modifiable factors (Table 8). Identifying and
modifying reversible bleeding risk factors is an im-
portant measure to reduce the risk of bleeding. For
patients taking oral warfarin, efforts should be made
to keep the international normalized ratio (INR)

 

Table 5    CHA2DS2-VASc-60 score.

Items Risk factors Description Score

C Congestive HF Including HFrEF, HFmrEF, HFpEF, and left ventricular systolic dysfunction (LVEF < 40%) 1

H Hypertension History of hypertension or current blood pressure being ≥ 140/90 mmHg 1

A2 Age ≥ 65 yrs Asian patients with AF aged ≥ 65 years 2

D Diabetes mellitus Including type 1 and type 2 diabetes, the longer the duration of the disease, the higher the risk of stroke 1

S2 Stroke Previous stroke, transient ischemic attack, or systemic embolism; including ischemic and
hemorrhagic stroke 2

V Vascular disorders Including confirmed history of coronary artery disease or myocardial infarction, peripheral artery
disease (peripheral artery stenosis ≥ 50% or undergoing revascularization), and aortic plaque 1

A Age 60–64 yrs Asian patients with AF aged 60–64 years 1

Sc Sex (Female) A modifier for stroke risk, but not an independent risk factor 1

HF: heart failure; HFmrEF: heart failure with mildly reduced ejection fraction; HFpEF: heart failure with preserved ejection fraction;
HFrEF: heart failure with reduced ejection fraction; LVEF: left ventricular ejection fraction.

 

Table 6    Stroke risk assessment and anticoagulant therapy in AF.

Recommendations Recommendation
grade

Level of
evidence

Male patients with a CHA2DS2-VASc-60 score of 0–1 or female patients with a score of 0–2 with AF
should be assessed for thromboembolic risk at least once a year[66] Ⅰ C

It is recommended to use the CHA2DS2-VASc-60 scoring system to assess the thromboembolic risk in
patients[50,51,55–57] Ⅰ B

Male patients with a CHA2DS2-VASc-60 score of ≥2 or female patients with a score of ≥3 should be treated
with oral anticoagulants[58,59,65] Ⅰ B

Male patients with a CHA2DS2-VASc-60 score of 1 or female patients with a score of 2 should consider the
use of oral anticoagulants after considering the clinical net benefit and patient preference[60-63] Ⅱa B

Male patients with a CHA2DS2-VASc-60 score of 0 or female patients with a score of 1 should not use oral
anticoagulants for stroke prevention purposes[58,63–65] Ⅲ C

AF: atrial fibrillation.
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Table 7    HAS‐BLED score.[68]

Clinical characteristics Score Description

Uncontrolled hypertension (H) 1 Systolic blood pressure > 160 mmHg

Hepatic and renal dysfunction
(1 point each) (A) 1 or 2

Cirrhosis or bilirubin > × 2 upper limit of normal, AST/ALT/ALP > × 3 upper limit of
normal
Dialysis or kidney transplantation, or serum creatinine > 200 μmol/L

Stroke (S) 1 Including ischemic stroke and hemorrhagic stroke

Bleeding (B) 1 Bleeding history or predisposition (previous major bleeding*, anemia†, or severe
thrombocytopenia‡)

Labile INR (L) 1 INR instability/elevation, or time within therapeutic range < 60% in patients
receiving vitamin K antagonist

Elderly (E) 1 Age > 65 years

Drug or excessive alcohol consumption
(1 point for each) (D) 1 or 2 Concomitant use of antiplatelet or NSAIDs; and/or excessive alcohol per week

(>112 g/week)

*Major bleeding: any bleeding that requires hospitalization and/or leads to a decrease in hemoglobin levels of >20 g/L and/or requires
blood transfusion (excluding hemorrhagic stroke); †the diagnostic criteria for anemia were not mentioned in the original study on HAS-
BLED score, but is commonly defined as hemoglobin levels < 130 g/L in males and < 120 g/L in females; ‡severe thrombocytopenia
was not mentioned in the original study on HAS-BLED score, but a platelet count < 50 × 109/L is a contraindication for antico-
agulation,[42] and <100 × 109/L requires multidisciplinary evaluation. ALP: alkaline phosphatase; ALT: alanine aminotransferase; AST:
aspartate aminotransferase; INR: international normalized ratio; NSAIDs: nonsteroidal anti-inflammatory drugs.

 

Table 8    Risk factors for bleeding with anticoagulant therapy.[42]

Classification of risk factors Examples

Non-modifiable risk factors

Age > 65 yrs

Prior history of major bleeding

Severe renal impairment (dialysis or renal transplantation)

Severe hepatic dysfunction (cirrhosis)

Malignancy

Genetic factors (e.g., CYP2C9 polymorphisms)

Prior stroke, small-vessel disease, etc.

Diabetes mellitus

Cognitive impairment/dementia

Partially modifiable risk factors

Extreme frailty ± excessive risk of falls

Anemia

Reduced platelet count and dysfunction

Renal dysfunction (CrCl < 60 mL/min)

Hepatic impairment

Low quality of management in patients receiving vitamin K antagonist

Correctable risk factors

Hypertension

Combination use of antiplatelet drugs/NSAIDs

Excessive alcohol consumption

Non-adherence to oral anticoagulants

Bridging therapy with heparin

TTR ≤ 70% (INR target range: 2.0–3.0)

Irrational selection of oral anticoagulants type and dose

Biomarkers

Elevated growth differentiation factor‐15

Elevated cystatin C/CKD‐EPI

Elevated high-sensitivity troponin

Low levels of von Willebrand factor (as well as other clotting factors)

CKD-EPI: chronic kidney disease epidemiology collaboration equation; CrCl: creatinine clearance; INR: international normalized ratio;
NSAIDs: nonsteroidal anti-inflammatory drugs; TTR: time within therapeutic range.
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within the therapeutic range. For patients taking
NOACs, appropriate drug dosages should be selec-
ted based on age, renal function, and concomitant
medications. All patients should be educated on self-
monitoring for bleeding. For patients at high risk of
gastrointestinal bleeding, especially those who need
to concurrently receive aspirin or nonsteroidal anti-
inflammatory drugs (NSAIDs), the use of proton
pump inhibitors in combination can reduce the oc-
currence of upper gastrointestinal bleeding.[76] Please
refer to (Table 9) for recommendations on antico-
agulant bleeding assessment.

Warfarin requires a relatively long time to take
effect, has a long half-life, and a narrow therapeutic
range. It is also easily influenced by various factors
such as genetics, other medications, and diet. Pa-
tient education, follow-up, and monitoring of INR
should be strengthened, especially when there are
significant changes in diet or concurrent medica-
tion use. Monitoring frequency should be increased
accordingly. Timely adjustment of warfarin dosage
based on INR can improve TTR and enhance the ef-
fectiveness of warfarin therapy. 

4.3    Oral Anticoagulants

Oral anticoagulants include warfarin and NOACs.
The use of oral anticoagulants in patients with AF
should be based on a careful consideration of the
benefits and risks of bleeding. The decision to initi-
ate anticoagulation therapy should be made thro-
ugh a shared decision-making process between the
healthcare provider and the patient. Given the high
disability and mortality rates associated with stroke,
and the fact that most bleeding events do not result
in long-term sequelae, even patients at high risk of
bleeding can still obtain a clinical net benefit from
anticoagulation therapy.[69–71] The decision to initi-
ate or withhold anticoagulation therapy should not
be based solely on high risk of bleeding. Absolute

contraindications to oral anticoagulants therapy in-
clude severe active bleeding, bleeding-related co-
morbidities (such as severe thrombocytopenia with
platelet count < 50 × 109/L[42] and hemophilia), or
recent high-risk bleeding events such as intracrani-
al hemorrhage. 

4.3.1    Warfarin

Warfarin can reduce the risk of stroke in patients
with AF by 64%.[77] Patients taking warfarin should
have their INR regularly monitored and the warfar-
in dosage adjusted, to maintain the INR within the
therapeutic target range of 2.0–3.0.[78] When the time
within therapeutic range (TTR) of the INR is >70%,
the overall risk of stroke and bleeding is relatively
lower.[79]
 

4.3.2    NOACs

Currently, there are 4 types of NOACs available
on the international market, including dabigatran, a
direct thrombin inhibitor, rivaroxaban, apixaban,
and edoxaban, all of which inhibit factor Ⅹa. Factor
Ⅺ inhibitors that are still in the research stage can
theoretically reduce the risk of bleeding associated
with anticoagulant therapy and significantly im-
prove the safety of anticoagulation therapy.[80] In the
phase Ⅲ clinical trials comparing NOACs with
warfarin, the efficacy of NOACs in preventing isch-
emic stroke and systemic embolism was either non-
inferior or superior to warfarin (Table 10), with a
significant reduction in the risk of intracranial hem-
orrhage.[81–85]

The selection of NOACs should consider factors
such as their bioavailability, metabolic pathways,
potential drug interactions, elimination half-life,
and presence of antagonists. Reducing or increas-
ing the dosage without a clear indication will in-
crease the risk of adverse events without increasing
safety.[86] Different NOACs have different drug
metabolic characteristics. When used in combina-

 

Table 9    Anticoagulation-related bleeding risk assessment.

Recommendations Recommendation
grade

Level of
evidence

Regular assessment of bleeding risk should be conducted during the initiation and throughout the
course of anticoagulation therapy to identify and address the modifiable bleeding risk factors in a
timely manner [72–74]

Ⅰ C

It is recommended to use the HAS-BLED scoring system to assess the risk of bleeding, with a score
of ≥ 3 indicating a high risk of bleeding [73,75] Ⅱa C

In the absence of absolute contraindications to anticoagulation, a high risk of bleeding should not be
considered a contraindication to the use of oral anticoagulants for stroke prevention[69–71] Ⅲ B
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tion with antiarrhythmic drugs, attention should be
paid to the impact of antiarrhythmic drugs on the
blood concentration of NOACs, and a reasonable
selection of drug types and dosage adjustments
should be made (Tables 11 and 12).[87]
 

4.3.3    Antiplatelet drugs

Monotherapy with antiplatelet drugs does not re-
duce the risk of stroke in patients with AF.[88] Al-
though dual antiplatelet therapy (DAPT) can re-
duce the risk of stroke in certain patients with AF, it

 

Table 10    Comparison of the efficacy and safety of NOACs and warfarin.[82–85]

Event Dabigatran 110 mg,
twice daily

Dabigatran 150 mg,
twice daily

Rivaroxaban 20 mg,
once daily

Apixaban 5 mg,
twice daily

Edoxaban 60 mg,
once daily

Edoxaban 30 mg,
once daily

Stroke/systemic embolism Non-inferior Decreased Non-inferior Decreased Non-inferior Non-inferior *

Major bleeding Decreased Similar Similar Decreased Decreased Decreased

Gastrointestinal bleeding Similar Increased Increased Similar Increased Decreased

Intracranial bleeding Decreased Decreased Decreased Decreased Decreased Decreased

*Compared to warfarin, edoxaban 30 mg once daily increases the risk of ischemic stroke.[84] NOACs: non-vitamin K antagonist oral anticoagulant.
 

Table 11    NOACs dose recommendations.[82–85]

Dose Dabigatran Rivaroxaban Apixaban Edoxaban

Standard dose 150 mg, twice daily or 110 mg,
twice daily 20 mg, once daily 5 mg, twice daily 60 mg, once daily

Low dose None 15 mg, once daily 2.5 mg, twice daily 30 mg, once daily

Low or lower dose criteria

The following patients are
recommended to take

dabigatran 110 mg, twice daily:
age ≥ 80 years; concomitant use

of verapamil; high risk of
bleeding; CrCl 30–50 mL/min

CrCl 15–50 mL/min

CrCl 15–29 mL/min or meeting
at least 2 of the following 3

criteria: age ≥ 80 years, weight ≤
60 kg, serum creatinine ≥ 133

μmol/L

Meet any of the following
criteria: CrCl 30–50 mL/min;

body weight ≤ 60 kg;
concomitant use of P-

glycoprotein inhibitors such as
dronedarone

CrCl: creatinine clearance; NOACs: non-vitamin K antagonist oral anticoagulants.

 

Table 12    Pharmacokinetics of NOACs and the influence of antiarrhythmic drugs on the anticoagulant effects of NOACs.[87]

Items Dabigatran Rivaroxaban Apixaban Edoxaban

Clearance non-renal/renal of absorbed dose 20%/80% 65%/35% 73%/27% 50%/50%

Dialyzability 50%–60% (partially
dialyzable)

Unknown (partially
dialyzable)

14% (partially
dialyzable)

Unknown (partially
dialyzable)

Absorption with food No effect Plus 39% more No effect 6%–22% more

Effect of acid inhibitor on absorption
Decreased AUC (–12%
to 30%) not clinically

relevant
No impact No impact No impact

Time to peak levels (h) 3 2–4 3 2–4

Elimination half-life (h) 12–17 5–9 (young)
11–13 (elderly) 12 10–14

Amiodarone (moderate P‐glycoprotein inhibitor) +12% to +60% Minor effect No data +40%

Digoxin (P‐glycoprotein competitive inhibitor) No effect No effect No effect No effect

Diltiazem (weak P‐glycoprotein and CYP3A4 inhibitor) No effect No effect +40% No data

Dronedarone (P‐glycoprotein and CYP3A4 inhibitor) +70%–100% Moderate effect,
contraindicated Use with caution +85% (dose reduction

to 30 mg, once daily)

Verapamil (P‐glycoprotein and weak CYP3A4 inhibitor)
+12% to +180%

(Instructions require
taking 110 mg, twice

daily)

+40%
(Possibly unrelated) No data

+53% (no dose
reduction required in

instructions)

White indicates no drug-drug interaction, gray indicates no data, yellow indicates use with caution, orange indicates low dose
(dabigatran) or dose reduction (edoxaban), and red indicates contraindicated/not recommended for use with an increased blood drug
concentration. This table is adapted from the 2021 European Heart Rhythm Association Practical Guide on the use of NOACs in
patients with AF. AUC: Area under the curve; NOACs: Non-vitamin K antagonist oral anticoagulants.
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significantly increases the risk of major bleeding.[89]

Therefore, antiplatelet therapy is not recommended
for the prevention of AF-related stroke.

The principles of antithrombotic therapy for AF
are summarized in Table 13. 

4.4    Management of Anticoagulation-related
Bleeding Risk

If a bleeding event occurs in patients with AF
treated with oral anticoagulants, the severity of
bleeding, site of bleeding, and time of last oral anti-
coagulants dose, whether concomitant use of anti-
platelet drugs should be assessed. Other risk factors
that may affect bleeding, such as excessive alcohol
consumption and liver or kidney dysfunction, should
also be assessed. INRs should be monitored in pa-
tients receiving warfarin, while activated partial
thromboplastin time, prothrombin time, diluted
thrombin time, or ecarin clotting time should be
measured in patients receiving dabigatran, and anti-
Ⅹa activity or prothrombin time should be meas-
ured in patients receiving Factor Xa inhibitors.

According to the location and severity of bleed-
ing, bleeding events can be generally classified as mild,
moderate, severe, or life-threatening (Table 14).[90]

Severe or life-threatening bleeding refers to bleed-
ing that affects hemodynamic stability or occurs in
important areas, such as intracranial, intraspinal,
pericardial, retroperitoneal, intra-articular, or com-
partment syndrome.[91] Moderate bleeding refers to
bleeding without hemodynamic compromise but

requiring blood transfusion or medical intervention.
Mild bleeding refers to bleeding that does not meet
the above criteria (e.g., limb bruising, hemorrhoids
bleeding, subconjunctival hemorrhage, and self-lim-
ited epistaxis). Mild bleeding can be managed by
discontinuation of oral anticoagulants and observa-
tion, as the half-life of NOACs is relatively short,
and the anticoagulation effects significantly dimin-
ish after discontinuation for 12–24 h. Moderate-to-
severe bleeding may require transfusion/fluid re-
placement therapy. In patients who have taken the
last dose of NOACs within 2–4 h, activated char-
coal or gastric lavage can be administered to re-
duce drug exposure. Upper gastrointestinal bleed-
ing can be evaluated with endoscopy and appropri-
ate endoscopic hemostasis measures can be taken.
In cases of severe or life-threatening bleeding, im-
mediate reversal of the anticoagulant effects of oral
anticoagulants is necessary. Idarucizumab and an-
dexanet alfa can be used to reverse the anticoagu-
lant effects of dabigatran and factor Ⅹa inhibitors,
respectively.[92] In patients who cannot be treated
with NOACs reversal agents promptly or in those
receiving warfarin, immediate administration of
prothrombin complex concentrate (PCC) contain-
ing factors Ⅱ, Ⅶ, Ⅸ, and Ⅹ (or fresh frozen plasma
if PCC is unavailable) is recommended.[93,94] In pa-
tients receiving warfarin, intravenous vitamin K
takes 6–8 h to take effect. Once the cause of bleed-
ing has been identified and corrected, anticoagula-
tion therapy should be restarted as soon as possible
in patients with high risk of stroke.[95] The manage-

 

Table 13    Antithrombotic drugs for AF.

Recommendations Recommendation
grade

Level of
evidence

NOACs are preferred to warfarin when OAC treatment is indicated[81–85]
Ⅰ A

After the initiation of warfarin, INR should be monitored once daily. Once INR is stable, it should be
monitored at least once a month to maintain a stable INR range of 2.0–3.0, with a TTR of at least 70% [79] Ⅰ B

Antiplatelet therapy should not be used alone for the prevention of stroke related to AF[88,89]
Ⅲ A

AF: atrial fibrillation; INR: international normalized ratio; NOACs: non-vitamin K antagonist oral anticoagulants; TTR: time within
therapeutic range (percentage).

 

Table 14    Definition of bleeding.[90,91]

Degree of bleeding Definition

Severe or life-threatening
bleeding

Bleeding can affect hemodynamic stability or result in significant bleeding in critical areas such as
intracranial, intraspinal, pericardial, retroperitoneal, intra-articular bleeding, or compartment
syndrome

Moderate bleeding No hemodynamic disturbance, but requiring transfusion

Mild bleeding Bleeding that does not meet the above criteria

GUIDELINE JOURNAL OF GERIATRIC CARDIOLOGY

  http://www.jgc301.com; jgc@jgc301.com 261



ment recommendations for management of bleed-
ing associated with anticoagulation therapy in pa-
tients with AF are presented in Table 15. 

4.5    Anticoagulation Therapy in Special Popu-
lations and Special Situations
 

4.5.1    Patients with AF and coronary artery
disease

Approximately 20% to 30% of AF patients have
coronary artery disease, including acute coronary
syndromes (ACS) and chronic coronary syndromes
(CCS).[96,97] The combined use of oral anticoagulants
and antiplatelet drugs, especially triple antithrom-
botic therapy (oral anticoagulants plus aspirin and
P2Y12 receptor inhibitors), significantly increases
the risk of bleeding. Therefore, for AF patients with
coronary artery disease, careful assessment of the
risk of thromboembolism and bleeding is necessary
to select an appropriate antithrombotic strategy.[97]

For the selection of oral anticoagulants, NOACs are
preferred to warfarin.[98–101] When used in combina-
tion with antiplatelet drugs, lower doses of NOACs
(e.g., 15 mg once daily of rivaroxaban or 110 mg twice
daily of dabigatran) should be considered to re-
duce the risk of bleeding.[99,100] When a combination
of antiplatelet and anticoagulant therapy is required,
the duration of triple antithrombotic therapy, in-
cluding oral anticoagulants plus DAPT, should be
minimized. P2Y12 receptor inhibitors are preferred
as the single antiplatelet drug in combination with
oral anticoagulants, and the use of potent P2Y12 re-
ceptor inhibitors should be avoided (e.g., Clopido-
grel as the preferred drug of choice).[98–101] If vitam-
in K antagonist is used for anticoagulation in com-

bination with antiplatelet drugs, the vitamin K ant-
agonist dosage should be adjusted to maintain a tar-
get INR of 2.0–2.5[102] and a TTR > 70%.[42]

Thrombotic and bleeding risks are key factors de-
termining antithrombotic strategies. Currently, there
is no unified and prospectively validated risk assess-
ment scheme in the guidelines and consensus. When
the risks of bleeding and thromboembolism coexist,
the antithrombotic strategy can be determined by
considering the following thrombotic and bleeding
risk factors. Thrombotic risk should be evaluated
based on the likelihood of severe consequence (such
as stenting of the left main stem, left main bifurca-
tion disease, left main equivalent disease, or last re-
maining patent artery) caused by stent thrombosis,
and thrombotic risk factors including (1) diabetes
mellitus requiring treatment; (2) previous ACS or
recurrent myocardial infarctions; (3)multi-vessel
coronary artery disease; (4) concomitant peripheral
arterial disease; (5) premature coronary artery dis-
ease (occurring at the age of < 45 years) or acceler-
ated coronary artery disease (new lesion within 2
years); (6) chronic kidney disease (estimated glom-
erular filtration rate (eGFR) < 60 mL/min per 1.73
m2); (7) non-low-risk ACS; (8) multi-vessel stenting;
(9) complex revascularization (left main stenting, bi-
furcation lesion stenting, chronic total occlusion
percutaneous coronary intervention (PCI), last pat-
ent vessel stenting); and (10) prior stent thrombosis
despite adequate antiplatelet therapy; procedural
factors (inadequate stent expansion, residual le-
sions, stent length > 60 mm.[42] Bleeding risk assess-
ment should be carried out according to a dynamic
evaluation based on the HAS-BLED score and ARC-
HBR criteria.[103]
 

 

Table 15    Management of bleeding associated with anticoagulation in AF.

Recommendations Recommendation
grade

Level of
evidence

In patients with severe bleeding, oral anticoagulants therapy should be discontinued immediately,
supportive treatment should be given, and the cause of bleeding should be identified to initiate targeted
treatment.[94]

Ⅰ C

In patients using NOACs, specific reversal agents should be given in cases of uncontrolled or life-
threatening bleeding events or emergency surgery[92] Ⅰ B

In patients on warfarin who experience uncontrollable or life-threatening bleeding events or are
scheduled emergency surgery, the use of prothrombin complex concentrate (containing coagulation
factors Ⅱ, Ⅶ, Ⅸ, and Ⅹ) should be considered[93,94]

Ⅱa C

For patients at high risk of stroke, after correcting bleeding and eliminating the cause, early resumption of
anticoagulant therapy should be considered once the active bleeding is resolved and the cause of bleeding
has been eliminated[95]

Ⅱa C

AF: atrial fibrillation; NOACs: non-vitamin K antagonist oral anticoagulants.
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4.5.1.1    ACS

For AF patients with concomitant ACS and/or
undergoing PCI who require anticoagulation ther-
apy, the What is the Optimal antiplatElet and anti-
coagulant therapy in patients with oral anticoagula-
tion and coronary StenTing (WOEST) study demon-
strated that dual antithrombotic therapy with war-
farin and a P2Y12 inhibitor significantly reduced
bleeding risk compared to triple antithrombotic ther-
apy, without increasing ischemic events.[104] Two
Treatment Strategies of Rivaroxaban and a Dose-
Adjusted Oral Vitamin K Antagonist Treatment
Strategy in Subjects With AF Who Undergo PCI (PI-
ONEER AF-PCI), Randomized Evaluation of Dual
Antithrombotic Therapy with Dabigatran vs. Triple
Therapy with Warfarin in Patients with Nonvalvu-
lar AF Undergoing PCI (REDUAL-PCI), Apixaban
vs. vitamin K antagonist and Aspirin vs. Aspirin
Placebo in Patients With AF and ACS or PCI (AU-
GUSTUS), and Edoxaban Treatment Versus Vitam-
in K Antagonist in Patients With Atrial Fibrillation
Undergoing Percutaneous Coronary Intervention
(ENTRUST-AF-PCI) studies compared the bleeding
risk of 4 NOACs (rivaroxaban, dabigatran, apixaban,
and edoxaban) combined with P2Y12 receptor inhib-
itors versus warfarin combined with DAPT in pa-
tients with concomitant ACS and/or undergoing
PCI. The results showed that compared to triple an-
tithrombotic therapy, NOACs combined with single
antiplatelet therapy (mainly clopidogrel) reduced
the risk of clinically relevant bleeding or major
bleeding, as well as intracranial bleeding, by 17% to
47%, with no significant difference in cardiovascu-
lar death, stroke, or all-cause death.[98–101,105–107] How-
ever, there was a higher risk of cardiac ischemic events
(mainly stent thrombosis).[106] In the PIONEER AF-
PCI, REDUAL-PCI, AUGUSTUS, and ENTRUST-
AF-PCI studies, patients receiving NOACs com-
bined with P2Y12 receptor inhibitors were all treated
with triple antithrombotic therapy, including aspir-
in, during the peri-PCI period (median time from
PCI to randomization was 1 to 6 d).[98–101] However,
a post-hoc analysis of the AUGUSTUS study showed
that continuing aspirin for more than 30 d in pa-
tients undergoing PCI increased bleeding risk without
a significant reduction in cardiovascular death, stent
thrombosis, myocardial infarction, or stroke events.[108]

For patients undergoing PCI for ACS, if the risk
of bleeding is higher than the risk of thrombosis, it
is recommended to discontinue aspirin early (≤ 1
week) and use dual antithrombotic therapy with or-
al anticoagulants and P2Y12 receptor inhibitors for
12 months.[98–101] If the risk of thrombosis is higher
than the risk of bleeding, triple therapy should be
used for 1 month after PCI[108,109] and continued with
dual antithrombotic therapy with oral anticoagu-
lants and P2Y12 receptor inhibitors for 12 months.[110]

For patients with ACS who have not undergone
PCI, it is recommended to use dual antithrombotic
therapy with oral anticoagulants combined with P2Y12

receptor inhibitors for up to 6 months, followed by
long-term use of oral anticoagulants alone.[98–101]
 

4.5.1.2    CCS

For patients with CCS undergoing PCI, if the risk
of thrombosis is higher than the risk of bleeding,
dual antithrombotic therapy with oral anticoagu-
lants and P2Y12 receptor inhibitors should be con-
sidered for maintenance therapy for 6–12 months. If
the risk of thrombosis is lower than the risk of
bleeding, dual antithrombotic therapy should be
considered for 6 months and then switched to oral
anticoagulants monotherapy.[98–101,110]

For patients with AF and CCS who have not un-
dergone PCI, the AF and Ischemic Events With Riv-
aroxaban in Patients With Stable Coronary Artery
Disease (AFIRE) study demonstrated that the effic-
acy endpoint (composite endpoint of stroke, sys-
temic embolism, myocardial infarction, unstable
angina requiring revascularization, or all-cause death)
of using rivaroxaban alone for treatment is non-in-
ferior to using rivaroxaban in combination with an-
tiplatelet therapy, with a significantly lower rate of
major bleeding.[111] Therefore, it is recommended to
use oral anticoagulants alone for AF patients with
CCS who have not received PCI treatment. The an-
tithrombotic treatment strategy for AF patients with
concomitant coronary artery disease is summarized
in Figure 1, and the relevant recommendations are
presented in Table 16. 

4.5.2    Patients with AF and Chronic Kidney Dis-
ease

Chronic kidney disease coexists in approxim-
ately 50% of patients with AF,[112] and increases the
risk of stroke, bleeding, and mortality.[113,114]
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Previous phase Ⅲ clinical trials on rivaroxaban,
dabigatran, and edoxaban only included AF pa-
tients with a creatinine clearance (CrCl) > 30 mL/min.
A meta-analysis of phase 3 clinical trials on mul-
tiple NOACs indicate a favorable efficacy and safety
profile of all NOACs compared to warfarin in pa-
tients with renal function impairment (CrCl > 30
mL/min).[115] A meta-analysis including random-
ized controlled trials (RCTs) and observational
studies showed that NOACs were superior to war-
farin in preventing thromboembolism and redu-
cing bleeding events in patients with CrCl values of
15–60 mL/min.[116]

Apixaban has the least dependence on renal meta-
bolism among all NOACs, so its use in chronic kid-
ney disease patients has always been highly re-
garded. The Apixaban for Reduction in Stroke and
Other Thromboembolic Events in Atrial Fibrillation
(ARISTOTLE) study included a part of AF patients
with a CrCl of 25–30 mL/min, and the results
showed that compared to warfarin, apixaban signi-
ficantly reduced the risk of major bleeding, with a
trend towards a decreased risk of stroke.[117] Obser-
vational studies have shown that factor Ⅹa inhibit-
ors can be a safe and effective alternative to warfar-
in for AF patients with a CrCl of 15–29 mL/min.[118–120]

Dabigatran has a renal metabolism proportion of up
to 80% and is not recommended for patients with a
CrCl < 30 mL/min.

Currently, there is insufficient evidence to sup-
port the benefit of oral anticoagulants in patients
with stage 5 chronic kidney disease (CrCl < 15 mL/min)
or those on dialysis. Meta-analysis demonstrated
that the benefit of oral anticoagulants in non-dialys-
is patients with stage 4–5 chronic kidney disease is
unclear, while in patients on dialysis, the use of or-
al anticoagulants significantly increases the risk of
major bleeding without reducing the risk of stroke
and death. The Renal Hemodialysis Patients Alloc-
ated Apixaban vs. Warfarin in Atrial Fibrillation
(RENAL-AF) and Compare Apixaban and Vitamin
K Antagonists in Patients With Atrial Fibrillation
and End-Stage Kidney Disease (AXADIA-AFNET4)
studies—2 RCTs comparing apixaban with warfar-
in in patients on dialysis—were prematurely ter-
minated and failed to answer whether apixaban
was non-inferior to warfarin in reducing major
bleeding events in patients with AF who are on dia-
lysis. However, both studies showed that patients
on dialysis who received oral anticoagulants had a
significantly higher risk of major bleeding events
than the risk of thromboembolic events, and these
patients had difficulty maintaining an ideal TTR

 

Figure 1    Antithrombotic therapy for atrial fibrillation complicated with coronary heart disease. *For patients with thrombotic risk
factors but low risk of bleeding, or for patients with a high bleeding risk (HAS-BLED score ≥ 3) but with potential severe consequences
of stent thrombosis; †For patients without complications after PCI and with a low risk of stent thrombosis, or for patients with throm-
botic risk factors but with a high bleeding risk (HAS-BLED score ≥ 3); ‡Dual antithrombotic therapy until 12 months for patients with
potential  severe  consequences  of  stent  thrombosis.  Triple  antithrombotic  therapy  refers  to  the  combination  of  OAC,  aspirin,  and  a
P2Y12 receptor antagonist (preferably clopidogrel). Dual antithrombotic therapy refers to the combination of OAC and a P2Y12 receptor
antagonist  (preferably clopidogrel).  ACS: acute coronary syndrome; CCS: chronic coronary syndrome; OAC: oral  anticoagulant;  PCI:
percutaneous coronary intervention.
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with vitamin K antagonist.[121,122] The benefit of anti-
coagulation therapy in high-risk stroke patients
with stage 5 chronic kidney disease or those on dia-
lysis is still unclear, and the decision to use warfar-
in or apixaban for anticoagulation therapy should
be carefully considered after weighing the risks of
stroke, bleeding, and patient preferences. When us-
ing NOACs in patients with chronic kidney disease,
dose adjustment should be made based on renal
function, as shown in Figure 2. The recommenda-
tions for anticoagulation therapy in patients with
AF and chronic kidney disease are summarized in
Table 17.[115–117,120-122]
 

4.5.3    Patients with AF and Hepatic Disease

The liver is the main organ for synthesizing co-
agulation factors and metabolizing oral anticoagu-
lants. Patients with abnormal liver function may
have coagulation disorders, and oral anticoagu-
lants is contraindicated in patients with severe liver
dysfunction. The phase 3 studies of NOACs excluded
patients with active liver disease and those with sig-
nificantly elevated transaminases or bilirubin. For
AF patients with liver dysfunction, it is recommen-
ded to use the Child-Pugh classification (Table 18)
to guide oral anticoagulants treatment. There is no
evidence for the use of oral anticoagulants in AF pa-
tients with Child-Pugh grade C (10–15 points). AF pati-

ents with Child-Pugh grade B (7–9 points) should
avoid the use of rivaroxaban because of significant
increase in drug plasma concentration.[123] Apixaban,
dabigatran, and edoxaban can be used with caution.[124,125]

Patients with Child-Pugh grade A (≤ 6 points) can
be treated with standard-dose oral anticoagulants.
In patients with concomitant hepatic dysfunction,
changes in liver function and bleeding complica-
tions should be closely monitored. 

4.5.4    The advanced-age patients with AF

Age is both a risk factor for thromboembolism
and a risk factor for bleeding. Post-hoc analysis of
phase 3 clinical trials of NOACs showed that the be-
nefits of anticoagulation therapy in AF patients
aged ≥ 75 years were consistent with those in pa-
tients aged < 75 years, and NOACs have a better
overall risk-benefit profile than warfarin.[126–129]

Even in the very elderly population (≥ 90 years), or-
al anticoagulants can still be beneficial.[130,131] Eld-
erly AF patients often have multiple comorbidities
(such as impaired liver and kidney function, and
multiple concomitant medications), which increase
the risk of adverse reactions. Underdosing of oral
anticoagulants is also more common. To ensure the
effectiveness of antithrombotic therapy, the antico-
agulation treatment in elderly patients should be
adjusted according to the dose requirements of NOACs

 

Table 16    Antithrombotic therapy for patients with AF and CAD.

Recommendations Recommendation
grade

Level of
evidence

In AF patients eligible for NOACs, a NOAC is preferred to a vitamin K antagonist in combination with
antiplatelet therapy[98–101] Ⅰ A

In AF patients with an indication for a vitamin K antagonist in combination with antiplatelet therapy, the
vitamin K antagonist dosing should be carefully regulated with a target INR of 2.0–2.5[102] and a TTR >
70%[42]

Ⅱa C

For patients undergoing PCI for ACS, if the risk of bleeding prevails over concerns about the risk of stent
thrombosis, early cessation of aspirin (≤ 1 week) should be considered. If the risk of stent thrombosis
prevails over concerns about the risk of bleeding, triple antithrombotic therapy including oral
anticoagulants and DAPT should be maintained until 1 month after PCI.[108,109] Afterward, dual therapy
including oral anticoagulants and a P2Y12 receptor inhibitor should be used for 12 months[98–101]

Ⅱa C

For patients with CCS undergoing PCI, if the risk of bleeding prevails over concerns about the risk of stent
thrombosis, early cessation of aspirin (≤1 week) should be considered, and dual therapy with oral
anticoagulants and P2Y12 receptor inhibitors up to 6 months should be considered. If the risk of thrombosis
overcomes the risk of bleeding, triple therapy including oral anticoagulants and DAPT up to 1 month after
PCI should be considered, followed by dual therapy including oral anticoagulants and a P2Y12 receptor
inhibitor up to 6–12 months[98–101,110]

Ⅱa C

For male patients with a CHA2DS2-VASc-60 score of ≥2 or female patients with a score of ≥3 who have not
undergone PCI, it is recommended to use oral anticoagulants therapy alone[111] Ⅰ B

For patients with a CHA2DS2-VASc-60 score of 1 for males or 2 for females who have not undergone PCI, it
may be considered to use oral anticoagulants alone as a substitute for antiplatelet therapy Ⅱb C

ACS: acute coronary syndrome; AF: atrial fibrillation; CAD: coronary artery disease; CCS: chronic coronary syndrome; DAPT: dual
antiplatelet therapy; INR: international normalized ratio; NOAC: non-vitamin K oral anticoagulant; PCI: percutaneous coronary
intervention; TTR: time within therapeutic range.
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(such as age and renal function) and standard doses
should be used to avoid underdosing (Table 11).

For elderly and very elderly patients who are not
suitable for standard-dose anticoagulation, the
Edoxaban Low-Dose for Elder Care Atrial Fibrilla-
tion Patients (ELDERCARE-AF) study provided
evidence for the use of very low-dose edoxaban (15
mg once a day) in this population. This study in-

cluded patients aged ≥ 80 years (mean age: 86.6
years) with at least one risk factor (CrCl: 15–30
mL/min), a history of bleeding from a critical area
or organ or gastrointestinal bleeding, low body wei-
ght (≤ 45 kg), continuous use of NSAIDs, or current
use of an antiplatelet drug. Compared to placebo,
the use of very low dose edoxaban (15 mg) can still
reduce the incidence of stroke, and although there

 

Figure 2    Oral anticoagulant (non-vitamin K antagonists) dosing adjusted for renal function. CrCl: creatinine clearance; b.i.d.: bis in
die (twice a day); q.d.: quāque diē (once a day).
 

Table 17    Anticoagulation therapy for AF complicated with chronic kidney disease.

Recommendations Recommendation
grade

Level of
evidence

Patients with AF receiving oral anticoagulants should have their renal function assessed annually Ⅰ C

Patients with chronic kidney disease stages 1–3 (CrCl ≥ 30 mL/min) should preferably be treated with
NOACs[115,116] Ⅰ B

In patients with stage 4 chronic kidney disease (CrCl: 15–29 mL/min), the use of a low-dose Ⅹa inhibitor
or warfarin should be considered[117,120] Ⅱa C

In patients with Stage 5 chronic kidney disease (CrCl < 15 mL/min) or those dialysis-dependent with a
high risk of stroke, the use of warfarin or apixaban should be carefully considered after taking into
account the risks of stroke, bleeding, and patient preferences[121,122]

Ⅱb C

AF: atrial fibrillation; CrCl: creatinine clearance; NOACs: non-vitamin K oral anticoagulants.

 

Table 18    Child-Pugh classification.

Indicators 1 point 2 points 3 points

Hepatic encephalopathy (stage) None 1–2 3–4

Ascites None Mild Moderate and severe

Total bilirubin (μmol/L) <34 34–51 > 51

Albumin (g/L) >35 28–35 < 28

Prothrombin time prolonged (s) <4 4–6 >6
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was an increased risk of major bleeding, the differ-
ence was not statistically significant.[132]
 

4.5.5    Patients with AF and Hypertrophic Cardi-
omyopathy

Multiple large-sample observational studies have
shown that the prevalence and incidence of AF in
patients with hypertrophic cardiomyopathy were
23% and 3.1% per year, respectively, which was 4 to
6 times higher than in patients without hypertrophic
cardiomyopathy.[133] The prevalence and incidence
of thromboembolism in hypertrophic cardiomy-
opathy patients with AF were 27% and 3.8% per
year, respectively, and the risk of stroke was 8-times
higher than in hypertrophic cardiomyopathy pa-
tients without AF.[133] The annual stroke incidence
rate in hypertrophic cardiomyopathy patients with
AF who had a CHA2DS2-VASc score of 0 for males
and 1 for females was 3.38%.[134] Given the signific-
antly increased risk of stroke in hypertrophic cardi-
omyopathy patients with AF, anticoagulation ther-
apy should be used in this population regardless of
the CHA2DS2-VASc-60 score.[133,135] [Table 19] Obser-
vational studies have shown that NOACs may be
more effective and safer than warfarin in this popu-
lation.[133]
 

4.5.6    Patients with AF and valvular heart dis-
ease

Patients with mechanical heart valve replace-
ment or moderate-to-severe mitral stenosis and AF
have a high risk of stroke and should receive antico-
agulation therapy with warfarin regardless of their
CHA2DS2-VASc-60 score [Table 20].[136,137] The Ran-

domized, Phase II Study to Evaluate the Safety and
Pharmacokinetics of Oral Dabigatran Etexilate in
Patients after Heart Valve Re-placement (RE-ALIGN)
study evaluated the efficacy and safety of dabigat-
ran in patients with AF and mechanical valve re-
placement. Owing to a significant increase in throm-
boembolic and bleeding events in the dabigatran
group, the study was terminated early.[137] The In-
vestigation of Rheumatic AF Treatment Using Vit-
amin K Antagonists, Rivaroxaban or Aspirin Stud-
ies (INVICTUS) study showed that in patients with
rheumatic heart disease (82% of whom had moder-
ate-to-severe mitral stenosis) and AF, the incidence
of major cardiovascular events with warfarin was
significantly lower than with rivaroxaban.[136]

In patients with AF and other valvular disease,
including valve regurgitation, bioprosthetic valves,
and post-valvular repair, NOACs are safe and ef-
fective. The Rivaroxaban for Valvular Heart Dis-
ease and Atrial Fibrillation (RIVER) study sugges-
ted that rivaroxaban was non-inferior to warfarin in
AF patients with bioprosthetic mitral valves.[138] A
meta-analysis based on RCTs also demonstrated
that the use of NOACs, compared to warfarin, sig-
nificantly reduced the risk of stroke, systemic em-
bolism, and major bleeding in patients with AF and
bioprosthetic valves or prior valve repair.[139]

The Edoxaban vs. Standard of Care and Their Ef-
fects on Clinical Outcomes in Patients Having Un-
dergone Transcatheter Aortic Valve Implantation-
AF (ENVISAGE-TAVI AF) study demonstrated that
when used in AF patients undergoing successful
transcatheter aortic valve replacement (TAVR), edo-
xaban was non-inferior to warfarin in reducing the
risk of a postoperative major adverse cardiovascu-

 

Table 19    Anticoagulation therapy for AF complicated with hypertrophic cardiomyopathy.

Recommendations Recommendation
grade

Level of
evidence

Patients with AF and concomitant hypertrophic cardiomyopathy have a high risk of stroke.
Anticoagulation therapy should be administered regardless of the CHA2DS2-VASc-60 score[133–135] Ⅰ B

AF: atrial fibrillation.

 

Table 20    Anticoagulation therapy for AF complicated with valvular heart disease.

Recommendations Recommendation
grade

Level of
evidence

Patients with AF combined with mechanical heart valve or moderate-to-severe mitral valve stenosis have
a high risk of stroke. Warfarin should be used regardless of the CHA2DS2-VASc-60 score[136,137] Ⅰ B

AF: atrial fibrillation.
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lar events. However, the incidence of major bleed-
ing was higher with edoxaban than with vitamin K
antagonist.[140] The Society of Thoracic Surgeons-
American College of Cardiology Transcatheter Valve
Therapy Registry (STS/ACC TVT Registry) study
showed that in AF patients undergoing TAVR, the
use of NOACs compared to warfarin did not result
in a significant difference in the occurrence of stroke
events at the 1-year follow-up, but had lower rates
of bleeding, intracranial bleeding, and all-cause
mortality. The differences in the type of NOACs
used (with apixaban being the most commonly
used in the registry study), differences in patient
characteristics (with fewer bleeding risk factors in
the NOACs group in the registry study), and differ-
ences in antiplatelet treatment strategies may be the
reasons for the discrepant conclusions regarding
bleeding between the STS/ACC TVT registry study
and the ENVISAGE-TAVI AF study. 

4.5.7    Peri-cardioversion stroke risk manage-
ment
 

4.5.7.1    Anticoagulation strategy for cardiover-
sion in patients with AF lasting ≥ 48 h

Patients with AF lasting for > 48 h and who have
not received effective anticoagulation therapy have
a significantly higher risk of stroke/transient
ischemic attack and systemic embolism within 30
day after cardioversion compared to patients with
AF lasting for < 48 h.[141,142] Moreover, 98% of throm-
boembolic events occur within 10 day after cardi-
oversion.[143] The pathophysiological mechanisms
include detachment of pre-existing thrombus due to
restoration of atrial mechanical function after cardi-
oversion, left atrial stunning following conversion
of AF to sinus rhythm, and transient prothrombotic
state promoting thrombus formation. Effective anti-
coagulation for at least 3 weeks before cardiover-
sion significantly reduced the risk of thromboem-
bolism (from 0.71%–2.39% to 0.13%–0.45%).[141]

Therefore, in patients with AF lasting ≥ 48 h who
have not undergone transesophageal echocardio-
graphy, cardioversion should be performed after at
least 3 weeks of effective anticoagulation therapy.
Anticoagulation should be continued for at least 4
weeks after cardioversion,[144] and the decision to
continue anticoagulation thereafter should be based
on the risk of stroke. For AF patients with rapid

ventricular rate and hemodynamic instability, re-
gardless of the duration of AF, urgent cardiover-
sion should be performed along with the initiation
of anticoagulation therapy.

Transesophageal echocardiography-guided cardi-
oversion showed no significant difference in the in-
cidence of embolic events and all-cause mortality
compared with effective anticoagulation for 3 weeks
before cardioversion, but the incidence of bleeding
was lower and the time required for cardioversion
was shorter.[145] Patients without a thrombus in the
left atrium or left atrial appendage confirmed by
transesophageal echocardiography can be cardi-
overted as soon as possible under effective antico-
agulation to replace the 3-week anticoagulant regi-
men before cardioversion. 

4.5.7.2    Anticoagulation strategy for AF lasting
< 48 h

In patients with AF duration of < 48 h who have
not received anticoagulation therapy, the incidence
of thromboembolic events within 30 day after cardi-
oversion was 0.7%. The thromboembolic risks for
AF duration of < 12 h and AF duration 12–48 h
were 0.33% and 1.1%, respectively.[144] Studies have
showed that patients with AF duration of < 12 h but
recent history of stroke/transient ischemic attack,
patients with AF duration of 12–48 h and medium-
to-high thromboembolic risk (CHA2DS2-VASc score
≥ 1 for male or ≥ 2 for female patients), or patients
with unclear AF duration have a higher risk of
thromboembolism. Therefore, it is recommended to
treat these patients with an anticoagulation strategy
similar to that for AF ≥ 48 h. [144,146,147] Based on the
above evidence, the Guidelines recommend that for
patients with AF duration of < 12 h and no recent
history of stroke/transient ischemic attack, or for
patients with AF duration 12–48 h and low throm-
boembolic risk (CHA2DS2-VASc score = 0 for male
or 1 for female patients), cardioversion without
transesophageal echocardiography examination can
be considered, while initiating oral anticoagulants
therapy. 

4.5.7.3    Oral anticoagulants selection for peri-
cardioversion anticoagulation

A meta-analysis has shown that compared to
standard-dose warfarin, NOACs can significantly
reduce the risk of stroke/systemic embolism and
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composite endpoints (stroke, systemic embolism,
myocardial infarction, or cardiovascular death) dur-
ing the peri-cardioversion period, with no signific-
ant difference in the risk of major bleeding and all-
cause mortality.[148,149] Therefore, NOACs should be
preferred for anticoagulation during the peri-cardi-
oversion period. Warfarin is recommended in cases
of severe mitral stenosis or mechanical valve re-
placement in the presence of rheumatic heart dis-
ease and in situations where NOACs may not be
suitable (such as in patients on dialysis or those
with decompensated liver disease). A summary of
recommendations for anticoagulation therapy for
peri-cardioversion is provided in Table 21. 

4.5.8    Catheter ablation for AF
 

4.5.8.1    Perioperative anticoagulation for cath-
eter ablation of AF

A meta-analysis showed that even in patients re-
ceiving anticoagulation therapy for more than 3
weeks, 2.73% of patients still had atrial thrombus
detected by transesophageal echocardiography. The
thrombus detection rate was 4.81% in non-paroxy-
smal AF/atrial flutter patients, 1.03% in paroxysmal
AF/atrial flutter patients, 1.65% in patients under-
going catheter ablation, and 5.51% in patients with
cardioversion. The thrombus detection rate was
6.31% in patients with a CHA2DS2-VASc score ≥ 3
and 1.06% in patients with a CHA2DS2-VASc score ≤
2.[150] Therefore, transesophageal echocardiography

examination is recommended before catheter abla-
tion. Delayed-enhancement CT of the left atrium
and intraprocedural intracardiac echocardiography
can also be considered alternatives to transesopha-
geal echocardiography to exclude atrial thrombus.[30,151–153]

For male patients with a CHA2DS2-VASc-60 score ≤
2 or female patients with a score of ≤ 3, no history of
stroke/transient ischemic attack or systemic embol-
ism, and adequate anticoagulation therapy for > 3
weeks, transesophageal echocardiography examina-
tion before catheter ablation may be omitted.

Anticoagulant therapy is an important measure
to prevent perioperative stroke/transient ischemic
attack and systemic embolism during catheter abla-
tion for AF. Compared to heparin-bridging therapy,
uninterrupted oral anticoagulants therapy can sig-
nificantly reduce the risk of bleeding and throm-
boembolism.[154] The effectiveness of uninterrupted
NOACs and uninterrupted vitamin K antagonist
therapy in reducing perioperative thromboembolic
events and bleeding risk during catheter ablation is
similar. Additionally, uninterrupted dabigatran an-
ticoagulation during the perioperative period can
reduce bleeding events compared to uninterrupted
vitamin K antagonist anticoagulation.[155–158] During
catheter ablation, activated clotting time (ACT)
should be monitored regularly (every 15–30 min) to
guide heparin usage, with a target ACT value of
> 300 s, which can significantly reduce the risk of
thromboembolism without increasing the bleeding
risk.[159]

 

Table 21    Anticoagulation therapy for peri-cardioversion.

Recommendations Recommendation
grade

Level of
evidence

For patients with AF lasting ≥48 h and no TEE performed before cardioversion, it is recommended that
cardioversion should be performed after at least 3 weeks of therapeutic anticoagulation therapy[141,142] Ⅰ B

Patients with AF lasting ≥ 48 h can undergo cardioversion after excluding thrombus on TEE
examination[145] Ⅱa B

Patients with AF lasting < 12 h but with recent stroke/TIA or AF lasting 12–48 h and at high risk for
thromboembolism (CHA2DS2-VASc-60 score ≥ 2 for male or ≥ 3 for female patients) should receive
therapeutic anticoagulation therapy for at least 3 weeks or undergo TEE to exclude atrial thrombus before
cardioversion[144,146,147]

Ⅰ C

For patients with AF lasting less than 12 h and without a recent history of stroke or TIA, or those with
hemodynamic instability, or AF lasting 12–48 h with a low risk of embolism (CHA2DS2-VASc-60 score ≤ 1
for male or ≤2 for female patients), cardioversion can be performed without TEE examination[144,146,147]

Ⅱb C

For patients with AF lasting >12 h, or lasting <12 h but with recent stroke/TIA, therapeutic
anticoagulation should be given for at least 4 weeks after cardioversion. The decision to continue
anticoagulation therapy thereafter should be based on the risk of stroke[144,146,147]

Ⅰ B

NOAC is the preferred choice for anticoagulation therapy during peri-cardioversion[148,149]
Ⅰ B

AF: atrial fibrillation; NOAC: non-vitamin K antagonist oral anticoagulant; TEE: transesophageal echocardiography; TIA: transient
ischemic attack.
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Factors such as endocardial injury, inflammatory
response, and delayed recovery of left atrial func-
tion after catheter ablation may increase the risk of
early thrombus formation following AF ablation.[160-162]

Therefore, it is recommended to administer oral an-
ticoagulants for at least 3 months after AF ablation,
regardless of the patient’s thrombotic risk.[160]
 

4.5.8.2    Long-term anticoagulation after cath-
eter ablation for AF

Although most current guidelines recommend
long-term anticoagulation based on thromboembol-
ic risk scores rather than the outcome of the abla-
tion procedure, there is significant variation in the
clinical practice of anticoagulation management
after AF ablation.[160,162,163] Evidence shows that dis-
continuation of oral anticoagulants in patients at
high thromboembolic risk (CHA2DS2-VASc score ≥
2) is associated with an increased risk of throm-
boembolism, while discontinuation of oral antico-
agulants in patients at low thromboembolic risk
(CHA2DS2-VASc score ≥ 0 or 1) does not signific-
antly increase the risk of thromboembolism.[160] Some
observational studies have shown that the throm-
boembolic risk is similar between patients with and
without ablation, but patients who continue antico-
agulation have a significantly higher risk of bleed-
ing than those who discontinue oral anticoagula-
nts.[162,164] For patients without a history of stroke/
transient ischemic attack, systemic embolism, or
diabetes, and in the absence of evidence of AF re-
currence with reliable monitoring, discontinuation
of anticoagulation after 3 months of ablation may be
safe.[165] Observational studies suggest that a his-
tory of stroke is an important risk factor for increased
thromboembolic risk when discontinuing oral anti-
coagulants after catheter ablation.[165,166] Further re-
search is urgently needed to guide long-term anti-
coagulation therapy after AF ablation, especially in
patients who can safely discontinue anticoagula-
tion under intensive cardiac monitoring. Currently,
there is still a lack of reliable evidence for alternat-
ive CHA2DS2-VASc score-based guidance for oral
anticoagulants use. A summary of perioperative
and long-term anticoagulation management after
catheter ablation for AF is provided in Table 22. 

4.5.9    Perioperative anticoagulation manage-
ment for invasive procedures or surgeries

It is estimated that approximately 1 out of every 4
patients receiving oral anticoagulants therapy will
undergo invasive procedures or surgeries within 2
years.[167]

Perioperative anticoagulation strategies for long-
term oral anticoagulants patients should adhere to
the following principles: pay attention to prevent-
ing the existing thromboembolic and bleeding risks
associated with the patient’s condition or the pro-
cedure itself; focus on preventing adverse clinical
outcomes related to thromboembolism or bleeding;
determine the discontinuation and re-initiation of
anticoagulation strategies based on the pharma-
cokinetic characteristics of oral anticoagulants med-
ications. 

4.5.9.1    Patients receiving NOACs treatment

NOACs have the characteristics of rapid onset
and short half-life. The preoperative discontinu-
ation time should be determined based on the pa-
tient’s renal function and the risk of surgical bleed-
ing (Table 23). If the patient’s renal function is nor-
mal and the risk of periprocedural bleeding is min-
imal, uninterrupted anticoagulation or discontinu-
ation for 1 dose may be considered. For patients
with low risk of periprocedural bleeding, it is recom-
mended to discontinue NOACs 1 day before sur-
gery. For patients with high risk of periprocedural
bleeding, it is recommended to discontinue NOACs
2 days before surgery.[168,169] Table 24 presents the
preoperative discontinuation time determined
based on renal function.[87]

Patients taking NOACs are generally not recom-
mended to undergo bridging anticoagulation dur-
ing invasive procedures or surgeries.[168] Anticoagu-
lation should be restarted as soon as hemostasis is
achieved, or be restarted 6 h post-surgery for pa-
tients with mild bleeding risk, 12–24 h post-surgery
for patients with low bleeding risk, and 48–72 h post-
surgery for patients with high bleeding risk.[87,168]
 

4.5.9.2    Patients on warfarin therapy

If the risk of surgery-related bleeding is low in
patients with AF who are taking warfarin, it is not
recommended to interrupt anticoagulation. If the
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risk of surgery-related bleeding is high, it is recom-
mended to discontinue warfarin 3–5 day before sur-
gery.[170]

There was no significant difference in the rate of
thromboembolic events between the interruption of
vitamin K antagonist with and without low-mo-
lecular weight heparin or unfractionated heparin
bridging therapy, but the incidence of major bleed-
ing was significantly reduced without bridging
therapy (1.3% in the non-bridging group vs. 3.2% in
the bridging group).[170] Therefore, for patients tak-
ing warfarin, bridging anticoagulation is generally
not recommended. Bridging anticoagulation should
only be considered for patients with high risk of
thromboembolism (including those who have un-
dergone mechanical valve replacement, have a
CHA2DS2-VASc-60 score of ≥ 6, and have experi-
enced a stroke or transient ischemic attack within
the past 3 months, among non-valvular AF patients).[171]

Patients who discontinue warfarin due to a high
risk of periprocedural bleeding can resume warfar-
in 48–72 h after hemostasis has been achieved.[171]

A summary of risk classification for bleeding as-
sociated with invasive procedures or surgeries in
patients with AF is presented in Table 23,[87,172] and a
summary of perioperative anticoagulation strat-
egies is provided in Table 24.[171]
 

4.5.10    Diagnosis and management of left atri-
al appendage thrombus

Transthoracic echocardiography has low sensitiv-
ity in diagnosing left atrial appendage thrombus.
Transesophageal echocardiography has a high sens-
itivity (92% to 100%) and specificity (98% to 99%) in
diagnosing left atrial appendage thrombus,[173] and
is considered the gold standard for diagnosing AF-
related atrial thrombus.[31] Left atrial enhanced CT
has a sensitivity of 99% and specificity of 94% in de-
tecting left atrial appendage thrombus, while cardi-
ac MRI has a sensitivity of 80% and specificity of
98%, both of which can be used as alternative scree-
ning methods for atrial thrombus.[152] In addition,
intracardiac echocardiography has a similar sensit-
ivity and specificity to transesophageal echocardio-
graphy in diagnosing left atrial appendage throm-
bus and can be used as an alternative diagnostic
tool.[151,153]

Once a thrombus in the left atrium/left atrial appen-
dage is detected, standardized anticoagulation ther-
apy should be initiated immediately. After confirm-
ing the disappearance of the thrombus through re-
peated transesophageal echocardiography, cardi-
oversion or catheter ablation therapy can be per-
formed. Previous studies have suggested that the
thrombus resolution rate is between 50% and 90%

 

Table 22    Perioperative and long-term anticoagulation therapy for catheter ablation of AF.

Recommendations Recommendation
grade

Level of
evidence

TEE should be performed to exclude thrombus prior to catheter ablation[150]
Ⅰ C

Before catheter ablation, enhanced CT of the left atrium can be performed to exclude thrombus. For cases
where the diagnosis of thrombus is not clear on enhanced CT, further confirmation should be obtained
through TEE[30,152]

Ⅱa C

Left atrial appendage thrombus can be evaluated using ICE instead of TEE[151,153] Ⅱa C

Oral anticoagulants should not be interrupted during the perioperative period catheter ablation[154–158]
Ⅰ A

ACT should be maintained at >300 s during the ablation procedure[159] Ⅱa C

Anticoagulation therapy should be continued for 3 months following ablation in all patients[160]
Ⅰ C

Male patients with a CHA2DS2-VASc-60 score of 1 or female patients with a score of 2, who have no
recurrence of AF by stringent monitoring*, should consider discontinuing oral anticoagulants after 3
months post-ablation

Ⅱa C

Male patients with a CHA2DS2-VASc-60 score of 2 or female patients with a score of 3, no history of
stroke/TIA or systemic embolism, and who have no recurrence of AF by stringent monitoring*, may
consider discontinuing oral anticoagulants after 3 months post-ablation[160,162,164–166]

Ⅱb C

For male patients with a CHA2DS2-VASc-60 score ≥ 3 or female patients with a score of ≥ 4, or those with a
history of stroke/TIA or systemic embolism, long-term use of oral anticoagulants should be considered
after catheter ablation, regardless of the outcome of the ablation procedure[160,162,164–166]

Ⅱa C

*Stringent monitoring is defined as intermittent long-term (7–14 day) electrocardiographic monitoring, with a cumulative monitoring of
≥ 28 day to assess the AF burden.[49] ACT: activated clotting time; AF: atrial fibrillation; ICE: intracardiac echocardiography; TEE:
transesophageal echocardiography; TIA: transient ischemic attack.
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Table 23    Risk classification for bleeding associated with invasive procedures or surgeries in patients with atrial fibrillation.[87,172]

Classification Type of surgery/procedure

Minimal bleeding risk (low incidence of
bleeding and minimal clinical impact)

Dental extractions (1–3 teeth), periodontal surgery, dental implants placement, subgingival
scaling/cleaning
Glaucoma or cataract surgery
Endoscopy (gastroscopy or colonoscopy) without biopsies or resection
Superficial surgery (such as incision and drainage of abscesses, minor dermatological
excisions, skin biopsies)
Permanent pacemaker insertion or internal defibrillator placement (excluding complex
procedures)
Electrophysiology or catheter ablation (except for complex procedures)
Elective coronary/peripheral artery intervention (excluding complex procedures)
Intramuscular injection (e.g., vaccination)

Low/moderate bleeding risk (bleeding
is uncommon or has no significant
clinical impact)

Complex dental procedures
Endoscopy with biopsy
Minor orthopedic surgery (e.g., on feet and/or hands, arthroscopy)

Surgeries with a high risk of bleeding
(bleeding is common or clinically
significant)

Cardiac surgery
Peripheral arterial surgical revascularization
Complex invasive cardiac interventions including wire removal, epicardial ventricular
tachycardia ablation, and chronic total occlusion, PCI
Neurosurgery
Any surgery or procedure with neuraxial (spinal or epidural) anesthesia; diagnostic lumbar
puncture
Complex endoscopic procedures (such as multiple/large polyp resections, endoscopic
retrograde cholangiopancreatography with sphincterotomy)
Abdominal surgery (including liver biopsy)
Chest surgery
Large urological surgery/biopsies (including kidneys)
Extracorporeal shock wave lithotripsy
Large orthopedic surgery

PCI: percutaneous coronary intervention.

 

Table 24    Perioperative anticoagulation strategies for patients with AF undergoing invasive procedures or surgeries*.[87,171]

Item

Dabigatran
Rivaroxaban,
Edoxaban or

Apixaban
Warfarin §

Low
bleeding

risk

High
bleeding

risk

Low
bleeding

risk

High
bleeding

risk
Low

bleeding risk
High bleeding risk

with moderate and low
thrombotic risk

High bleeding risk with high
embolic risk |

Timing of preoperative discontinuation of anticoagulant therapy according to renal function

　CrCl ≥ 80
mL/min ≥ 24 h† ≥ 48 h ≥ 24 h† ≥ 48 h

No
interruption

required
Discontinued 3–5 d

before surgery
Discontinued 5 d before

surgery

　CrCl 50–79
mL/min ≥ 36 h ≥ 72 h ≥ 24 h ≥ 48 h

　CrCl 30–49
mL/min ≥ 48 h ≥ 96 h ≥ 24 h ≥ 48 h

　CrCl 15–29
mL/min

No
indication

No
indication ≥ 36 h ≥ 48 h

Bridging
anticoagulation Not required Not required – Not required

Preoperative administration of
low molecular weight heparin

or heparin bridging
anticoagulation should be

initiated 72 h prior to surgery
and discontinued 12 h before

surgery

Timing to restart
anticoagulation
after surgery

12–24 h‡ 48–72 h 12–24 h‡ 48–72 h – 48–72 h

Restart warfarin 12–24 h after
surgery, and combine with low-

molecular weight heparin or
unfractionated heparin until

the INR reaches the target
range within 24–72 h

“–” indicates no data available. *bleeding risk associated with surgeries is shown in Table 19; †anticoagulation can be uninterrupted or
discontinued once for minor bleeding risk; ‡anticoagulation can be restarted after ≥ 6 h for surgeries with a minor bleeding risk; §INR
should be measured 24 h before surgery; ‖high thromboembolic risk includes mechanical valve replacement, CHA2DS2-VASc score ≥ 6,
and occurrence of stroke or transient ischemic attack within 3 months. AF: atrial fibrillation; CrCl: creatinine clearance; INR:
international normalized ratio.
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by repeated transesophageal echocardiography at 4
weeks after the initiation of anticoagulation ther-
apy.[174] The Exploring the Efficacy of Once Daily
Oral Rivaroxaban for Treatment of Thrombus in
Left Atrial/Left Atrial Appendage in Subjects With
Nonvalvular Atrial Fibrillation or Atrial Flutter (X-
TRA) study demonstrated that in AF patients with
newly diagnosed left atrial appendage thrombus,
the thrombus resolution rate was 41.5% after 6 weeks
of treatment with standard-dose rivaroxaban, as conf-
irmed by repeated transesophageal echocardio-
graphy.[174]

Although there is currently no evidence from
RCTs comparing warfarin with NOACs, some small-
scale observational studies have shown that NOACs
have no significant difference in the efficacy and
safety of left atrial appendage thrombus resolution
compared with warfarin, and may shorten the time
to thrombus elimination.[174,175] For left atrial appen-
dage thrombus that persists despite standardized
anticoagulation therapy, treatment strategies include
increasing the target INR to 3.0–4.0, switching to or
adding low molecular weight heparin, and prolong-
ing the duration of anticoagulation.[176]
 

4.6    Secondary Stroke Prevention
 

4.6.1    Ischemic stroke

For patients with AF who experience an ischemic
stroke, initiation of oral anticoagulants during the
acute phase should carefully balance the risk of
stroke recurrence and hemorrhagic transformation.
For patients with stroke due to large vessel occlusion
within 24 h of onset, mechanical thrombectomy is
recommended after ruling out intracranial hemor-
rhage.[177,178] For patients within the time window
(< 4.5 h) and who meet the indications for throm-
bolysis, thrombolytic therapy can be performed if the
patient is taking warfarin and has an INR < 1.7.[179]

For patients taking NOACs with normal renal func-
tion, the drug would be completely metabolized after
more than 48 h since the last dose; thrombolytic the-
rapy is relatively safe at this time,[180] while there is
insufficient evidence for thrombolysis within 48 h.
Small-scale studies have shown that thrombolytic
therapy after specific reversal of anticoagulant ef-
fect by reversal agents is safe and feasible in pa-
tients taking dabigatran.[181,182] However, for patients

taking factor Ⅹa inhibitors and whose anticoagu-
lant intensity cannot be determined, thrombolysis
after giving factor Ⅹa inhibitor reversal agents is
not recommended.[179] A meta-analysis suggested
that compared with patients who had not taken or-
al anticoagulants or had taken vitamin K antagon-
ist with an INR < 1.7, thrombolysis in acute ischem-
ic stroke patients who had taken NOACs within 48
h did not increase the risk of bleeding or death.[180]

An observational study showed that the incidence
of symptomatic intracranial hemorrhage after
thrombolytic therapy in ischemic stroke patients
who had taken NOACs within 48 h was lower than
that in patients who had not received anticoagulant
treatment, regardless of whether specific reversal
agents or NOACs levels were used.[183] As an altern-
ative to thrombolysis, endovascular treatment (such
as mechanical thrombectomy) is safe for patients
with stroke caused by intracranial anterior circula-
tion occlusion who have used oral anticoagulants
within 48 h.[184]

A previously conducted meta-analysis showed
that the use of heparin and low-molecular weight
heparin for anticoagulation within 48 h after acute
cardioembolic ischemic stroke did not reduce the
risk of recurrent ischemic stroke but increased the
risk of intracranial hemorrhage.[185] Regarding the
use of NOACs, the Timing of Oral Anticoagulant
Therapy in Acute Ischemic Stroke With Atrial Fib-
rillation (TIMING) study showed that the use of
NOACs within 4 day after mild-to-moderate ischemic
stroke with AF (mean National Institute of Health
Stroke Scale score: 6) was non-inferior to the strategy
of restarting NOACs between 5 and 10 d after stroke
in reducing the composite endpoint of recurrent isch-
emic stroke, symptomatic intracranial hemorrhage,
and all-cause death, with a trend towards a reduc-
tion in the primary endpoint events.[186] Observa-
tional studies have shown that early re-initiation of
NOACs based on stroke risk stratification (within 1
day after transient ischemic attack, 2 days after mild
stroke, 3 days after moderate stroke, and 4 days
after severe stroke) is associated with a reduction in
stroke/embolism risk, without a significant in-
crease in the occurrence of intracranial hemorrhage.[187]

Another observational study also showed that early
restart of NOACs (within ≤ 5 days) did not signific-
antly increase the risk of intracranial hemorrhage.[188]
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However, there is a lack of definitive evidence on the
timing of restarting anticoagulation in patients with
severe stroke. Ongoing studies such as OPtimal TIMing
of Anticoagulation After Acute Ischaemic Stroke
(OPTIMAS, NCT03759938), Early Versus Late Initi-
ation of Direct Oral Anticoagulants in Post-ischaem-
ic Stroke Patients With Atrial fibrillatioN (ELAN, NCT
03148457), and Optimal Delay Time to Initiate Anti-
coagulation After Ischemic Stroke in Atrial Fibrilla-
tion (START, NCT03021928) will provide more evid-
ence on the timing of restarting anticoagulation after
stroke. NOACs are significantly superior to vitam-
in K antagonist in terms of efficacy in secondary pre-
vention of stroke and reduction of intracranial hem-
orrhage.[189] The recommendations for secondary
prevention of ischemic stroke in patients with AF
are summarized in Table 25. 

4.6.2    Hemorrhagic stroke

During the acute phase of intracranial hemorrh-
age (including primary and traumatic), anticoagu-
lant therapy is contraindicated until reliable bleed-
ing control is achieved. The decision to initiate anti-
coagulant therapy should be based on the cause and
severity of the bleeding. A meta-analysis has shown
that continuing oral anticoagulants therapy in AF
patients with non-traumatic intracranial hemor-
rhage can reduce the risk of thromboembolism and
all-cause mortality, with no significant increase in
the risk of recurrent intracranial hemorrhage. Com-
pared to warfarin, NOACs are more effective in re-
ducing the risk of thromboembolic events and recu-
rrent intracranial hemorrhage.[190] Therefore, NOACs,
especially those with specific reversal agents, sho-
uld be prioritized when restarting anticoagulant ther-
apy in patients with non-traumatic intracranial hemor-
rhage with AF. The optimal timing for restarting

anticoagulant therapy after intracranial hemorrhage
is still unclear. Some studies have shown that re-
starting anticoagulation therapy 7–8 weeks after in-
tracranial hemorrhage provided the greatest bene-
fit.[191,192] For patients at high risk of recurrent intra-
cranial hemorrhage and no correctable cause, left
atrial appendage closure may be considered. 

4.7    Left atrial Appendage Closure
 

4.7.1    Transcatheter left atrial appendage closure

Oral anticoagulants can effectively prevent thro-
mboembolism in patients with AF. However, fac-
tors such as the risk of bleeding associated with an-
ticoagulation drugs and poor medication adher-
ence will have a certain impact on their practical ap-
plication. Imaging examinations such as transeso-
phageal echocardiography and autopsy results
have confirmed that AF thrombi mainly form in left
atrial appendage, with 90% of non-valvular AF left
atrial thrombi located in the left atrial appendage.[193]

Removal or closure of left atrial appendage may the-
oretically replace oral anticoagulants and achieve
the goal of preventing AF-related stroke without in-
creasing the risk of bleeding.

The ASA Plavix Feasibility Study With Watchman
Left Atrial Appendage Closure Technology (ASAP)
study showed that the risk of ischemic stroke in AF
patients with contraindications of long-term antico-
agulation who underwent transcatheter left atrial
appendage closure was lower than the expected risk.[194]

The ongoing Assessment of the WATCHMAN dev-
ice in patients unsuitable for oral anticoagulation
(ASAP-TOO) study (NCT0292849) will further pro-
vide evidence for left atrial appendage closure in pati-
ents with anticoagulation contraindications. Currently,
there is no universally accepted definition for abso-

 

Table 25    Secondary prevention of ischemic stroke in patients with AF.

Recommendations Recommendation
grade

Level of
evidence

After an ischemic stroke, the resumption of anticoagulant therapy should be carefully balanced with the
risk of stroke recurrence and hemorrhagic transformation Ⅰ C

Early administration of heparin or low-molecular weight heparin is not recommended for patients with
acute ischemic stroke within the first 48 h[185] Ⅲ A

Patients with AF and mild-to-moderate acute ischemic stroke should consider early initiation of
NOACs anticoagulation therapy (≤ 4 day) [186–188] Ⅱa B

NOACs are preferred for long-term use of oral anticoagulants for secondary stroke prevention[189]
Ⅰ B

AF: atrial fibrillation; NOACs: non-vitamin K antagonist oral anticoagulants.
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lute contraindications to oral anticoagulants. However,
in AF patients with absolute contraindications to
long-term oral anticoagulants use, such as a plate-
let count of < 50×109/L, unexplained severe anemia,[42]

irreversible fatal/disabling bleeding (e.g., amyloid
angiopathy, uncorrectable vascular malformation
leading to recurrent intracranial hemorrhage, intra-
spinal hemorrhage, severe bleeding in the digest-
ive/urinary/respiratory system caused by vascular
dysplasia),[195] and hereditary hemorrhagic telang-
iectasia, left atrial appendage closure should be con-
sidered to reduce the risk of stroke. left atrial appen-
dage closure may also be considered for patients
with relative contraindications to oral anticoagu-
lants, such as malignancies with increased bleeding
tendency, end-stage chronic kidney disease, chron-
ic bacterial endocarditis, and specific high-risk oc-
cupations (e.g., pilots, firefighters).[195]

For patients eligible for oral anticoagulants, the
WATCHMAN Left Atrial Appendage System for
Embolic PROTECTion in Patients with Atrial Fibril-
lation (PROTECT AF) study demonstrated that the
effectiveness of transcatheter left atrial appendage
closure in preventing stroke/systemic embolism/
cardiovascular death was non-inferior to warfarin.[196]

In the Evaluation of the WATCHMAN Left Atrial App-
endage Closure Device in Patients With Atrial Fib-
rillation Versus Long Term Warfarin Therapy (PRE-
VAIL) study, although left atrial appendage clos-
ure did not meet the non-inferiority criteria com-
pared to warfarin for the primary endpoint (stroke,
systemic embolism, cardiovascular death, or unex-
plained death), it was non-inferior to warfarin in pre-
venting long-term stroke/systemic embolism.[197]

The Left Atrial Appendage Closure vs. Novel Anti-
coagulation Agents in Atrial Fibrillation (PRAGUE-
17) results showed that left atrial appendage clos-
ure, compared to NOACs, was non-inferior in pre-
venting stroke/transient ischemic attack, systemic
embolism, major bleeding, clinically relevant non-
major bleeding, and procedure-related complica-
tions. The 20-month and 3.5-year follow-up results
of this study demonstrated that left atrial append-
age closure was non-inferior to NOACs in reducing
the risks of stroke/transient ischemic attack, cardi-
ovascular death, and clinically relevant bleeding,
with a significant reduction in non-procedure-re-

lated clinically relevant bleeding. However, the in-
cidence of left atrial appendage closure-related
severe complications was high at 4.5%. It should be
noted that patients included in the PRAGUE-17
study had a CHA2DS2-VASc score of 4.7 ± 1.5 and a
HAS-BLED score of 3.1 ± 0.9, representing a popula-
tion with high risk of stroke and bleeding, and may
not represent the majority of AF patients.[198,199]

For patients who experience stroke despite ad-
equate anticoagulation, after excluding stroke con-
firmed to be caused by cerebral vascular stenosis,
left atrial appendage closure may be considered.

The WATCHMAN FLX Versus NOAC for Em-
bolic ProtectION in in the Management of Patients
With Non-Valvular Atrial Fibrillation (CHAMPION-
AF) study (NCT 04394546) plans to enroll 3,000 AF
patients with a CHA2DS2-VASc score of ≥ 2 (male)
or ≥ 3 (female), while the Clinical Trial of Atrial Fib-
rillation Patients Comparing Left Atrial Append-
age Occlusion Therapy to Non-vitamin K Antagon-
ist Oral Anticoagulants (CATALYST) study (NCT
04226547) plans to enroll 2,650 AF patients with a
CHA2DS2-VASc score of ≥ 3. These studies will com-
pare the effectiveness and safety of the Watchman
FLX and Amplatza Amulet occluders with NOACs.
With the advancements of procedure techniques
and the upgrades in device products, the safety of
left atrial appendage closure has significantly im-
proved.[12] Recommendations for left atrial append-
age closure in AF patients are summarized in Table 26. 

4.7.2    Surgical left atrial appendage excision/
closure

Observational studies have demonstrated the fea-
sibility and safety of left atrial appendage excision
during cardiac surgery or surgical ablation for AF,
and have provided preliminary evidence of the po-
tential benefits of left atrial appendage closure.[200]

For AF patients at high risk of stroke undergoing cardiac
surgery, most patients continue oral anticoagulants
therapy, and left atrial appendage closure can reduce
the risk of ischemic stroke and systemic embolism,
with no significant difference in the risk of all-cause
mortality and heart failure readmission.[201] There-
fore, for high-risk AF patients undergoing cardiac sur-
gery, concurrent surgical left atrial appendage liga-
tion/excision may be considered [Table 27].[200,201]
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5. RHYTHMIC CONTROL OF AF
 

5.1    Rhythm Control Strategy
 

5.1.1    Choice of rhythm control versus rate control
strategy

Rhythm control for AF refers to the restoration and
long-term maintenance of sinus rhythm through the
use of antiarrhythmic drugs, direct current cardi-
oversion, catheter ablation, or surgical ablation.
Studies such as Atrial Fibrillation Follow-up Invest-
igation of Rhythm Management Atrial Fibrillation
Follow-up Investigation of Rhythm Management
(AFFIRM), Rate Control versus Electrical Cardiove-
rsion for Persistent Atrial Fibrillation Study (RACE),
and Atrial Fibrillation and Congestive Heart Failure
(CHF-AF) conducted in the early 21st Century did not
demonstrate improved outcomes with rhythm con-
trol strategies in AF patients.[202–204] However, a post-
hoc analysis of the AFFIRM study showed a signi-
ficant reduction in mortality in patients who recei-
ved anticoagulation therapy and successfully main-
tained sinus rhythm.[205] Observational studies have
also shown an association between rhythm control
and lower risk of stroke/transient ischemic attack.[206]

The Early Treatment of Atrial Fibrillation for Stroke
Prevention Trial (EAST-AFNET 4) study, published
in 2020, included patients with early AF (diagnosed
within one year before enrollment) and concomit-
ant cardiovascular conditions, such as patients who
were diagnosed as AF for the first time, asympto-
matic patients (30.5%), and those with persistent AF
(26.7%). All enrolled patients were randomly as-
signed to an early rhythm control group (including
antiarrhythmic drugs and ablation) or a usual care
group (mainly rate control, with rhythm control used
only to mitigate uncontrolled AF-related symptoms).

The primary endpoint was a composite of death
from cardiovascular causes, stroke (either ischemic
or hemorrhagic), or hospitalization with worsening
of heart failure or ACS. The study showed a 21% reduc-
tion in the primary endpoint events in the early
rhythm control group.[11] Large-scale observational
studies have shown consistent results with the EAST-
AFNET 4 study, indicating an association between
rhythm control and lower rates of the composite pri-
mary endpoint (cardiovascular death, ischemic
stroke, heart failure, or hospitalization for ACS) com-
pared to rate control in newly diagnosed AF pa-
tients.[207]

Why do the results of rhythm control show dif-
ferent outcomes in studies conducted in different
eras? The main reason is the difference in rhythm
control approach, and the improvement in antico-
agulation rates has also contributed to an improved
prognosis. In early studies, the only rhythm control
approach was antiarrhythmic drugs with amioda-
rone and sotalol, which could increase mortality,
and accounted for more than two-thirds of all anti-
arrhythmic drugs. The adverse reactions of antiar-
rhythmic drugs may offset the benefits of maintain-
ing sinus rhythm. In the EAST-AFNET 4 study, more
advanced rhythm control methods were used, and
the use of antiarrhythmic drugs was more reason-
able. The main antiarrhythmic drugs used were fle-
cainide, amiodarone, and dronedarone. Amioda-
rone was used in 19.6% of the patients at the begin-
ning of the study, which decreased to 11.8% after
two years. Additionally, approximately 20% of pa-
tients received catheter ablation as a rhythm con-
trol strategy. The differences in other treatments are
shown in Table 28.

Safe and effective rhythm control is the ideal stra-
tegy for the treatment of AF. Increasing evidence
from numerous studies supports the early rhythm

 

Table 26    Transcatheter LAAC therapy in patients with AF.

Recommendations Recommendation
grade

Level of
evidence

Patients with absolute contraindications to long-term anticoagulation should consider LAAC Ⅱa C

AF patients with high stroke risk who have relative contraindications to long-term anticoagulation may
consider LAAC[194] Ⅱb C

Patients who experience stroke despite adequate anticoagulation therapy and have ruled out stroke
related to cerebral vascular stenosis may consider LAAC Ⅱb C

Absolute contraindications and relative contraindications for anticoagulation are described in the main text. AF: atrial fibrillation;
LAAC: left atrial appendage closure.
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control strategies for patients with early AF or AF
complicated with heart failure. However, current gui-
delines and clinical practices in China and abroad
have not fully embraced this concept. Early rhythm
control strategies can effectively reduce atrial remod-
eling, prevent AF-related death, heart failure, and
stroke in high-risk populations, and play an import-
ant role in delaying AF progression and reducing
AF-related symptoms. Therefore, early rhythm con-
trol should be actively applied in larger AF popula-
tions [Table 29].[11,207,208] With the improvement of in-
tegrated management of AF, an increasing number
of patients with AF will be diagnosed at an early stage.
In the future, patients who meet the criteria for early
rhythm control will become the mainstream popu-
lation of AF patients. 

5.1.2    Strategy for the selection of antiarrhyth-
mic drugs and catheter ablation

Antiarrhythmic drugs and catheter ablation are
the main approaches for rhythm control. Owing to
good acceptability and efficacy in restoring sinus
rhythm and relieving symptoms, antiarrhythmic
drugs has long been recommended as a first-line trea-
tment for symptom improvement by the guidelines.
Although previous studies have shown only mod-
erate effectiveness of antiarrhythmic drugs in main-
taining sinus rhythm, recent results from the EAST-
AFNET 4 study have shown that early rhythm con-
trol therapy primarily based on safe and rational ant-
iarrhythmic drugs was both safe and effective, and
improved prognosis. In the early rhythm control group,
84% patients received antiarrhythmic drugs treat-
ment, while 19.4% underwent catheter ablation, res-
ulting in a sinus rhythm maintenance rate of 80%
after 2 years.[209]

There is robust evidence supporting the use of
catheter ablation for rhythm control. Compared to
antiarrhythmic drugs, catheter ablation can signific-
antly reduce the risk of AF recurrence and cardi-
ovascular hospitalizations.[210-213] Catheter ablation

as a first-line treatment for paroxysmal AF is super-
ior to antiarrhythmic drugs in reducing symptomat-
ic AF recurrence and improving patients’ quality of
life.[211] However, reliable studies on whether cathet-
er ablation can improve the prognosis of AF pa-
tients are still lacking. The Catheter Ablation vs. Antia-
rrhythmic Drug Therapy for Atrial Fibrillation
(CABANA) study implied that although the cathet-
er ablation group showed a reduction in the primary
composite endpoint (death, disabling stroke, seri-
ous bleeding, and cardiac arrest) compared to the
drug therapy group, the difference was not statistic-
ally significant. The main reason for the negative
results of the primary endpoint in the CABANA study
was the high crossover rate between the groups, which
impacted the power of the intention-to-treat analys-
is. Additionally, there were limitations such as lower-
than-expected event rates and inadequate sample
size, which prevented answering the question of whether
catheter ablation is superior to drug therapy in im-
proving prognosis.[214] An observational study in-
cluded 183,760 AF patients who underwent cathet-
er ablation or drug therapy during the same period
as the CABANA study. Among the patients who
met the CABANA inclusion criteria (73.8%), cathet-
er ablation was significantly associated with a re-
duction in the composite endpoint of all-cause death,
stroke, major bleeding, and cardiac arrest.[215] Stud-
ies have confirmed that catheter ablation is more ef-
fective than antiarrhythmic drugs in delaying the
progression from paroxysmal AF to persistent AF.[7,8]

Restoring the sinus rhythm can reverse cardiac cham-
ber enlargement and alleviate functional valve re-
gurgitation.[216]

AF and heart failure share common risk factors
and often coexist.[20] The risk of developing heart fail-
ure in patients with AF is 1–2-times higher than in those
without AF, while the risk of developing AF in patie-
nts with heart failure is 2-times higher than in those
without heart failure.[217] The prevalence of AF in pati-
ents with heart failure with reduced ejection fraction

 

Table 27    Surgical left atrial appendage excision/closure in patients with AF.

Recommendations Recommendation
grade

Level of
evidence

For AF patients with high stroke risk undergoing cardiac surgery, concurrent surgical left atrial
appendage ligation/excision may be considered[200,201] Ⅱa B

AF: Atrial fibrillation.
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(HFrEF) ranges from 36.7% to 44.9%, while in patients
with heart failure with preserved ejection fraction
(HFpEF), the prevalence of AF ranges from 40% to
50%.[218] Additionally, heart failure is a major cause
of mortality in patients with AF. The Randomized
Evaluation of Long-Term Anticoagulation Therapy
(RE-LY) AF registry study showed that heart fail-
ure was the leading cause of death within 1 year in
patients who had previously sought emergency care
for AF.[219]

For patients with AF and HFrEF, multiple RCTs have
shown that catheter ablation can improve the pro-
gnosis. The Catheter Ablation vs. Standard Conven-
tional Therapy in Patients with Left Ventricular Dys-
function and Atrial Fibrillation (CASTLE-AF) study
demonstrated that catheter ablation significantly re-

duced the composite endpoint of all-cause mortal-
ity and hospitalization due to worsening heart fail-
ure in AF patients with LVEF < 35% who have an
implantable cardioverter-defibrillator or cardiac re-
synchronization therapy-defibrillator (CRT-D)
device.[9] The Atrial Fibrillation Follow-up Investig-
ation of Rhythm Management (AATAC) study,
which had the primary endpoint of sinus rhythm
maintenance rate, also showed that catheter abla-
tion reduced mortality and rehospitalization rates
in heart failure patients with LVEF < 40%.[220] Sub-
sequently, several meta-analyses have confirmed
the benefits of catheter ablation in patients with heart
failure and AF. One meta-analysis, which included
18 RCTs, showed that catheter ablation signific-
antly reduced all-cause mortality in AF patients,

 

Table 28    Comparison between the EAST-AFNET 4 study and AFFIRM study.

Item AFFIRM study EAST-AFNET 4 study
Factors supporting
superior results for

rhythm control

Published year 2002 2020 /

Study population 4,060 patients with AF, 35.5% with AF
diagnosed for the first time

2,789 patients with early AF (≤ 1 year), with
37.6% with paroxysmal AF and 26.7% with

persistent AF
/

Antiarrhythmic
drugs Amiodarone, sotalol Flecainide, amiodarone, dronedarone +

Catheter ablation Very low proportion 19.4% +

Sinus rhythm
maintenance rate

Rhythm control group: 82.4% at 1 year, 73.3%
at 3 years, 62.6% at 5 years

Ventricular rate control group: 34.6% at 5 years

Early rhythm control group: 84.9% at 1 year,
82.1% at 2 years

Conventional treatment group: 65.5% at 1 year,
60.5% at 2 years

/

Digoxin Rhythm control group: 32.9%
Ventricular rate control group: 48.5%

Early rhythm control group: 3.3%
Usual care group: 6.1% /

β-blockers Rhythm control group: 21.8%
Ventricular rate control group: 46.8%

Early rhythm control group: 76.2%
Usual care group: 85.5% /

Anticoagulation
rate 70% (vitamin K antagonist) 90% (oral anticoagulants or vitamin K

antagonist) +

Primary endpoint All-cause death Composite endpoint /

Incidence of stroke

Rhythm control group: 7.1%
Ventricular rate control group: 5.5%

(cumulative stroke rate over 3.5 years of follow-
up)

0.6 per 100 person-years in the early rhythm
control group

0.9 per 100 person-years in the usual care
group

/

“/” indicates factors that have no significant impact on the superior results achieved in the EAST-AFNET 4 study. “+” indicates factors
that are different in the EAST-AFNET 4 study and the AFFIRM study that favor early rhythm control strategy in achieving superior
results in the EAST-AFNET 4 study. AF: atrial fibrillation; AFFIRM: atrial fibrillation follow-up investigation of rhythm management;
EAST-AFNET 4: early treatment of atrial fibrillation for stroke prevention trial.

 

Table 29    Rhythm control of AF.

Recommendations Recommendation
grade

Level of
evidence

Patients with AF diagnosed within 1 year (including asymptomatic, persistent, or concomitant heart
failure) and concomitant cardiovascular risk factors should undergo early rhythm control to improve
prognosis[11]

Ⅰ B

AF: atrial fibrillation.
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with the greatest benefit observed in those with AF
and HFrEF.[210] Another meta-analysis, which in-
cluded 7 RCTs, demonstrated that catheter ablation,
compared to rate control strategies, reduced all-cause
mortality and rehospitalization rates, increased si-
nus rhythm maintenance rate, and improved cardi-
ac function and quality of life in patients with AF
and heart failure, while rhythm control strategies
primarily using amiodarone showed no significant
difference in all-cause mortality, stroke, and throm-
boembolic events compared to rate control strategies.[10]

Catheter ablation in AF patients with HFrEF led to
significant improvement in left ventricular function
and fibrosis.[221,222] For patients with heart failure
caused by AF, catheter ablation may result in great-
er improvement in left ventricular function and pro-
gnosis.

When HFrEF is combined with AF and complete
left bundle branch block, the treatment strategy sho-
uld take into account factors such as the etiology of
heart failure, the degree of heart failure control, and
the extent of myocardial fibrosis. First, catheter ab-
lation should be actively performed. Patients with
left bundle branch block secondary to dilated cardi-
omyopathy and a high degree of myocardial fibr-
osis shown on cardiac MRI may warrant multidisc-
iplinary discussion regarding the indication for heart
transplantation. For patients with unsatisfactory
control of heart failure who are intolerant to cathet-
er ablation and have sufficient viable myocardium,
priority should be given to CRT-D therapy. Subsequ-
ently, when significant improvement in cardiac
function and relative stability of pacing electrodes
(3–6 months) have been achieved, AF catheter abla-
tion can be performed. If there is no possibility of
restoring sinus rhythm from AF, combined atri-
oventricular node ablation and CRT-D therapy may
also be considered.[223,224]

For patients with concomitant AF and HFpEF, cath-
eter ablation can improve hemodynamic paramet-
ers, exercise tolerance, and quality of life.[225,226] Post-
hoc analysis of the CABANA study showed that
catheter ablation is significantly associated with re-
duced mortality, decreased AF recurrence, and im-
proved symptoms in patients with concomitant
stable heart failure, predominantly HFpEF.[227]

For patients with end-stage heart failure who have
concomitant AF and are awaiting cardiac transplan-

tation, studies are also being conducted to evaluate
the role of AF catheter ablation in reducing the risk
of the composite endpoint including all-cause mor-
tality and the need for urgent transplantation or im-
plantation of a left ventricular assist device due to
worsening heart failure. [228]

In clinical practice, it is important to respect the
patient’s preferences and comprehensively evalu-
ate the patient’s comorbidities, risk factors, symp-
toms, cardiac function, medication adherence, toler-
ance, and treatment outcomes, and select appropri-
ate strategies for ventricular rate control and rhythm
control [Figure 3]. 

5.2    Long-term Antiarrhythmic Drug Therapy

antiarrhythmic drugs has moderate efficacy in re-
ducing recurrent episodes of AF and maintaining
sinus rhythm in the long term, but they are associ-
ated with relatively common adverse reactions.[229–232]

When using antiarrhythmic drugs for sinus rhythm
maintenance, it is important to prioritize safety and
consider the associated adverse reactions. The prin-
ciple of “safety first and efficacy second” should be
emphasized in the selection and application of anti-
arrhythmic drugs. Individualized treatment strat-
egies should be chosen based on the patient’s condi-
tion, and careful evaluation of the timing, duration,
and dosage of antiarrhythmic drugs should be con-
ducted to avoid excessive use. Continuous monitor-
ing, assessment, and adjustment of medication sho-
uld be carried out, with attention to the proarrhyth-
mic effects and cardiac toxicity of antiarrhythmic drugs.
For patients with poor response to antiarrhythmic
drugs treatment or those with adverse reactions, al-
ternative treatment methods, such as changing the type
of medication or opting for catheter ablation, sho-
uld be promptly considered, while respecting the
patient’s preferences.

Amiodarone is a class Ⅲ antiarrhythmic drugs with
multi-channel blocking effects. It is the most effect-
ive among all antiarrhythmic drugs,[233,234] but also
has the most side effects (Table 30).[229] Amiodarone
should ideally be used as a second-line or last-resort
option for the treatment of AF with antiarrhythmic
drugs. However, in current clinical practice in China,
overuse of amiodarone is common. There should be
a stronger emphasis on the limitations of amioda-
rone use. If other alternative antiarrhythmic drugs
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or catheter ablation are available, usage of amiodarone
should be avoided as far as possible or only last for
a short period.

The main cardiovascular side effect of amioda-
rone is sinus bradycardia (with ventricular rate decre-
ased by 10–12 beats/min). Prolongation of the QT
interval is also common but rarely associated with
torsade de pointes (incidence < 0.5%). The incid-
ence, manifestations, and treatment of adverse reac-
tions in extracardiac organs in patients treated with
amiodarone are shown in Table 30.[235] Baseline evalu-
ation should be performed before initiating amiodar-
one therapy, and regular monitoring should be con-
ducted during its use to promptly detect adverse re-
actions. Owing to potential drug interactions, pa-
tients receiving warfarin should have their INR mon-
itored at least once a week during the first 6 weeks
of amiodarone treatment.[235]

Pulmonary toxicity of amiodarone: The incidence
of pulmonary toxicity induced by amiodarone is 2%

to 17%, which is the most serious extracardiac ad-
verse reaction of amiodarone and is closely related
to the cumulative dose of amiodarone. It often oc-
curs months to years after the administration of amiod-
arone.[235] Patients with a daily dose of amiodarone ≥
400 mg, treatment duration exceeding 6 to 12 months,
and age > 60 years have a higher risk of developing
pulmonary toxicity than others.[236] The most com-
mon manifestation is interstitial pneumonia, with
dry cough and progressively worsening dyspnea as
the main clinical symptoms. Imaging findings show
patchy interstitial infiltrates, and pulmonary func-
tion tests reveal decreased diffusion capacity. Other
manifestations include eosinophilic pneumonia, or-
ganizing pneumonia, acute respiratory distress syn-
drome (annual incidence < 1%), diffuse alveolar
hemorrhage, pulmonary nodules or solitary masses,
and pleural effusion. Patients taking amiodarone
for a long time undergo chest radiographic examin-
ation at the beginning of treatment, and annually

 

Figure 3    Flowchart of ventricular rate control and rhythm control strategies in AF patients. AAD: Antiarrhythmic drugs; AF: Atrial
fibrillation; HF: Heart failure. *In patients undergoing catheter ablation, if the rhythm control effect is not satisfactory, AAD treatment
can be performed. In patients undergoing AAD treatment, if the rhythm control effect is not satisfactory, catheter ablation can be per-
formed. If  neither  of  these  rhythm control  treatment  strategies  can achieve the  desired therapeutic  effect  despite  reasonable  and ad-
equate application (such as unsatisfactory improvement of AF-related symptoms, high risk of AF recurrence), a ventricular rate control
strategy can be performed.
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thereafter.[237] When symptoms suggestive of pul-
monary toxicity occur, chest radiography or chest
CT and pulmonary function tests should be perfor-
med immediately. Amiodarone should be discon-
tinued once pulmonary toxicity is suspected. Even
after discontinuation, pulmonary toxicity may con-
tinue to progress. In severe cases, glucocorticoids
may be used concurrently with the discontinuation
of amiodarone. It is not recommended to re-admin-
ister amiodarone after the pulmonary condition has
recovered.

Amiodarone-induced thyroid toxicity: Amiodar-
one can affect thyroid function via 2 pathways: ami-
odarone's high iodine content and its direct toxic ef-
fect on the thyroid. This can manifest as either hy-
pothyroidism or hyperthyroidism, with incidences
of 6% and 2% respectively.[235] Hyperthyroidism typic-
ally occurs several months after starting amiodarone
treatment,[238] while hypothyroidism usually occurs
within 2 weeks to several months of initiating treat-
ment. Thyroid function (including T3, T4, and thy-
roid-stimulating hormone) should be monitored 3
months after starting amiodarone therapy. If the
thyroid-stimulating hormone levels are normal, long-
term users should have their thyroid function chec-
ked at least every 6 months.[239] In patients who must
continue using amiodarone and develop hypothy-
roidism, supplementation with T4 should be initi-
ated while continuing the medication.[239]

The antiarrhythmic mechanism of dronedarone is

similar to that of amiodarone, but it is not as effect-
ive as amiodarone in reducing AF recurrence. The
A Placebo-Controlled, Double-Blind, Parallel Arm
Trial to Assess the Efficacy of Dronedarone 400 mg
bid for the Prevention of Cardiovascular Hospitaliz-
ation or Death from any Cause in Patients with At-
rial Fibrillation/Atrial Flutter (ATHENA) study sho-
wed that dronedarone can reduce the risk of cardi-
ovascular hospitalization or all-cause mortality in pat-
ients with paroxysmal or persistent AF.[240] The Dro-
nedarone in Moderate to Severe CHF Evaluating
Morbidity Decrease (ANDROMEDA) study showed
that dronedarone increased the mortality rate in AF
patients with severe left ventricular systolic dysfun-
ction (defined as wall motion score index ≤ 1.2, ap-
proximately equivalent to LVEF< 35%).[241] The Per-
manent Atrial Fibrillation Outcome Study Using Dro-
nedarone on Top of Standard Therapy (PALLAS)
study showed that dronedarone increased the risk
of heart failure, stroke, and cardiovascular death in
patients with permanent AF.[242] Sotalol showed beta-
blocking effects but increased the risk of death.[232]

The safety and efficacy of flecainide and propafen-
one are moderate,[229] and they can be used for rhy-
thm control in patients with normal left ventricular
systolic function and no structural heart disease.[232,243–245]

Dofetilide has similar effectiveness to amiodarone
in reducing atrial arrhythmia recurrence when used
under reasonable monitoring,[246] but it should not
be used in patients with prolonged QT interval, and
its effect on QT interval should be monitored at the

 

Table 30    Incidence, manifestations, and treatment of adverse reactions of amiodarone.[235]

Adverse reactions Incidence Diagnosis Treatment

Serious adverse reactions

　Pulmonary toxicity 2%–17% Chest imaging; pulmonary function tests Discontinuation, administration of glucocorticoids

　Hyperthyroidism 2% Free T4, TSH Antithyroid therapy; discontinuation

　Hypothyroidism 6% Free T4, TSH Thyroid hormone supplementation

　Hepatotoxicity 1% More than a 3-fold increase in transaminases Consider discontinuation

　Optic neuropathy Unknown Optic nerve examination Consider discontinuation

　Proarrhythmic effect < 1% Electrocardiogram Discontinuation

　Bradycardia 2%–4% Physical examination Discontinuation in case of severe bradycardia

Minor adverse reactions

　Nausea, anorexia 30% Medical history, physical examination Dose reduction

　Corneal microdeposition > 90% Slit lamp examination None (mostly reversible after discontinuation)

　Photoallergy 4%–9% Medical history, physical examination Protect from light

　Blue change of skin < 9% Physical examination Dose reduction

TSH: thyroid-stimulating hormone.
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initiation of administration. Combining dofetilide
with moricizine can reduce the impact of dofetilide
on QT interval and potentially improve treatment
effectiveness and safety.[247] The long-term use and
precautions of various antiarrhythmic drugs are
summarized in Table 31. Recommendations for an-
tiarrhythmic drugs treatment of AF are summar-
ized in Table 32.[229,230,232,248]
 

5.3    Catheter Ablation
 

5.3.1    Indications

For patients undergoing catheter ablation for AF,
a comprehensive clinical evaluation should be per-
formed, including identification and correction of rev-
ersible factors contributing to AF onset, assessment
of procedural risks and the major risk factors for AF
recurrence, evaluation of prognosis, and careful cons-
ideration of patient preferences.

Compared to antiarrhythmic drugs, catheter abla-
tion can significantly reduce the risk of AF recurre-
nce and cardiovascular hospitalizations.[210-213] There-
fore, symptomatic AF patients who are either unre-
sponsive to or intolerant of antiarrhythmic drugs
treatment should undergo catheter ablation to im-
prove symptoms. For paroxysmal AF, catheter abla-
tion is clearly superior to antiarrhythmic drugs, as it
can significantly lower the recurrence rate of AF,
improve AF-related symptoms, and reduce the risk
of rehospitalization and visitation rate without in-
creasing the risk of serious adverse events. It is also
considered as a first-line rhythm control strategy
before antiarrhythmic drugs treatment with robust
evidence.[211] For persistent and long-standing per-
sistent AF, catheter ablation is associated with a re-
duction in AF recurrence rate and improvement in
quality of life.[249–251]

Indications for catheter ablation in patients with
AF and heart failure can be found in the “Rhythm
Control Strategy” section of the Guidelines. 

5.3.2    Strategy for the selection of antiar-
rhythmic drugs and catheter ablation

Asymptomatic AF patients also face an increased
risk of stroke, systemic embolism, all-cause mortal-
ity, and cardiovascular mortality.[25,252] Subgroup
analysis of the EAST-AFNET 4 study showed that
early rhythm control in asymptomatic AF patients

with cardiovascular risk factors provided similar
benefits as in symptomatic AF patients.[253] Observa-
tional studies have shown that catheter ablation can
improve the quality of life, exercise tolerance, and
cardiac functional parameters in asymptomatic AF
patients.[250,254] Catheter ablation may be considered
in some asymptomatic patients after a thorough dis-
cussion with them regarding its benefits and risks.[255]

However, if there are multiple risk factors for recur-
rence, catheter ablation is not recommended.

For patients with symptomatic cardiac arrest/long
pauses (ie, tachy-brady syndrome) during the con-
version of AF to sinus rhythm, successful treatment
of AF by catheter ablation can eliminate such long pau-
ses, thereby avoiding the need for permanent pace-
maker implantation.[256–258]

Catheter ablation is equally safe and effective in
advanced-age patients with AF, but current resea-
rch has inconsistent conclusions regarding its im-
pact on prognosis.[259,260]

Observational studies have shown that in patients
with AF and concomitant severe functional mitral
and/or tricuspid regurgitation, restoration of the si-
nus rhythm by catheter ablation can significantly
reduce the degree of mitral and/or tricuspid regur-
gitation.[216,261]

A summary of the indications for catheter ablation
of AF is shown in Table 33.[249,262–264]
 

5.3.3    Ablation technique

Pulmonary veins are the most common source of
ectopic electrical activity that triggers AF.[265] Achi-
eving pulmonary vein isolation (PVI) should be the
cornerstone of all AF catheter ablation procedures.[266–268]

For persistent and long-standing persistent AF, the
success rate of the ablation procedure with PVI alone
is low, with a clinical success rate of 57% after a single
ablation and an improvement to 71% after multiple
ablations.[267] A study showed that the sinus rhythm
maintenance rates in paroxysmal AF patients were
67.8%, 56.3%, and 47.6% at 5, 10, and 15 years, respe-
ctively, while for persistent AF, the rates were 46.6%,
35.6%, and 26.5%, and for long-standing persistent
AF, the rates were 30.4%, 18.0%, and 3.4%.[269]

Currently, different centers are practicing differ-
ent additional ablation strategies with PVI, includ-
ing linear ablation, substrate modification (complex
fractionated electrogram ablation), rotor (driver) ab-
lation, posterior wall isolation, extra-pulmonary
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vein trigger ablation, and left atrial appendage isol-
ation. However, the effectiveness of these ablation
strategies remains controversial.[267,270,271] Ethanol ab-
lation of the vein of Marshall can improve the rate
of mitral isthmus blockage and significantly in-
crease the success rate of persistent AF ablation.[272–275]

In terms of the energy source for ablation, radi-
ofrequency ablation and cryoballoon ablation have
shown similar safety and efficacy in studies focus-
ing on PVI as the endpoint.[276–279]

Pulse field ablation theoretically has selective ef-
fects on myocardial cells, with minimal impact on
adjacent tissues such as blood vessels, nerves, and
esophagus. Multiple clinical studies have shown its
good safety and efficacy.[280-282] Pulse field ablation
also significantly improves procedural efficiency

and reduces operation time, which is beneficial for
shortening the learning curve. However, potential
adverse reactions of pulse field ablation, such as
coronary artery spasm, asymptomatic brain injury,
and tracheal injury require further evaluation and
understanding.

Intracardiac echocardiography has significant value
in catheter ablation procedures, as it can assist in
locating relevant anatomical structures, guide trans-
septal puncture, monitor the ablation process, identify
thrombus formation, and detect pericardial effusion
in an early phase.[283] A meta-analysis has shown
that the use of intracardiac echocardiography in AF
ablation can shorten fluoroscopy time, reduce radi-
ation exposure, and even achieve zero-fluoroscopy

 

Table 32    Antiarrhythmic drug therapy for AF.

Recommendations Recommendation
grade

Level of
evidence

Long-term use of antiarrhythmic drugs requires careful consideration of both safety and necessity[229,230,232]
Ⅰ C

Dronedarone can be used for the maintenance of sinus rhythm in non-permanent AF patients with severe
left ventricular systolic dysfunction (LVEF < 35%)[240-242] Ⅰ B

Propafenone can be used for rhythm control in patients with normal left ventricular systolic function and
no structural heart disease[232,243–245] Ⅰ A

Sotalol may be considered for long-term rhythm control in patients with normal left ventricular function
or ischemic heart disease, provided that QT interval, serum potassium levels, CrCl, and other risk factors
for arrhythmias are closely monitored[244,248]

Ⅱb B

Before amiodarone administration, its toxic side effects should be considered, and it should be used for
rhythm control in cases where other antiarrhythmic drugs are ineffective or contraindicated[232–234,244,248] Ⅱa B

AF: atrial fibrillation; CrCl: creatinine clearance; LVEF: left ventricular ejection fraction.

 

Table 33    Indications for catheter ablation of AF.

Recommendations Recommendation
grade

Level of
evidence

Before performing catheter ablation for AF, it is necessary to identify and correct precipitating factors and
secondary causes (such as hyperthyroidism) Ⅰ C

For the decision on AF catheter ablation, it is recommended to take into consideration the procedural risks,
the major risk factors for AF recurrence following the procedure, and the impact on patient’s
prognosis[249,262–264]

Ⅰ C

Patients with symptomatic AF who are unresponsive to or intolerant of antiarrhythmic drugs should
undergo catheter ablation to reduce AF recurrence and improve symptoms[210-213] Ⅰ A

For patients with symptomatic paroxysmal AF, catheter ablation should be considered as a first-line
treatment to improve symptoms[211] Ⅰ A

Patients with AF and HFrEF should undergo catheter ablation to improve prognosis[9,10,220]
Ⅰ B

In patients with AF and HFpEF, AF catheter ablation should be considered to improve symptoms[225–227] Ⅱa B

Patients with symptomatic cardiac arrest after AF conversion should consider catheter ablation to avoid
permanent pacemaker implantation[256–258] Ⅱa C

Patients with AF diagnosed within 1 year, including those with persistent AF and asymptomatic AF, who
have concomitant cardiovascular risk factors, should consider catheter ablation to improve
prognosis[11,207,253]

Ⅱa C

Patients with AF and moderate-to-severe functional mitral and/or tricuspid regurgitation should consider
AF catheter ablation[216,261] Ⅰ C

AF: atrial fibrillation; HFpEF: heart failure with preserved ejection fraction; HFrEF: heart failure with reduced ejection fraction.
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AF ablation,[284,285] without affecting efficacy and
safety.[283] The recommended AF ablation tech-
niques are listed in Table 34. 

5.3.4    Complications

The incidence of complications in catheter ablation
for AF is approximately 2.9% to 10%,[286–292] with an
incidence of 0.7% to 0.9% for potentially fatal com-
plications.[290,292,293] The perioperative mortality rate
is 0.05% to 0.55%,[292,294,295] with the most common
cause being cardiac tamponade.[292] Most catheter
ablation-related complications occur during the pro-
cedure and within 24 h post-procedure, but they can
also occur 1 to 2 months after the procedure, prima-
rily related to catheter manipulation and ablation
injury. With advancements in catheter ablation tech-
niques for AF such as the use of pressure-sensing cat-
heters, ultrasound-guided venous puncture,[296] eso-
phageal protection measures, [297] ablation/injury in-
dex-guided ablation, pulsed field ablation,[280-282] the
accumulation and dissemination of experience in
operation and process management and improve-
ments in training quality, the safety of catheter abla-
tion for AF has steadily improved, and the incid-
ence of AF ablation-related complications has been
decreasing year by year.[298–300]

Pulmonary vein stenosis can be asymptomatic or
present with dyspnea, cough, chest pain, and he-
moptysis. Owing to the non-specific nature of these
symptoms, it often leads to missed diagnosis or misdia-
gnosis.[301] When these symptoms occur after AF ab-
lation, the possibility of pulmonary vein stenosis
should be considered. Two studies evaluated the in-
cidence of pulmonary vein stenosis by comparing
pre- and post-ablation pulmonary vein CT angiogra-
phy or MRI. One study showed that in 41 out of 197
patients (20.8%), 47 out of 573 pulmonary veins (8.2%)
had pulmonary vein stenosis, with mild stenosis
(stenosis rate< 50%) accounting for 7.3%, moderate
stenosis (stenosis rate: 50%–70%) accounting for

0.9%, and no severe pulmonary vein stenosis.[302] In
another study, out of 976 patients, 306 (31.4%) had
mild stenosis, 42 (4.3%) had moderate stenosis, and
7 patients (0.7%) had at least one pulmonary vein
with severe stenosis.[303] Standardized procedures
can prevent the most occurrences of pulmonary
vein stenosis. Pulmonary vein stenosis mainly oc-
curs immediately during the procedure, and a cer-
tain proportion of patients may progress or improve
after the procedure. Currently, there is no clear
treatment strategy for pulmonary vein stenosis de-
tected immediately during the procedure. Asymp-
tomatic pulmonary vein stenosis generally does not
require special treatment, while treatment options
for symptomatic pulmonary vein stenosis include
balloon dilation and stent placement.[301] However,
there is still a high rate of long-term restenosis (> 30%),
which can be significantly reduced by stent place-
ment.[304] Severe pulmonary vein stenosis can lead
to adverse clinical outcomes, and preventive meas-
ures should be taken to ensure zero occurrence.

Atrioesophageal fistula (AEF) is one of the most
serious complications of catheter ablation for AF.
The latest large-scale study, PrOgnosis following
oesophageal fisTula formaTion in patients undergo-
ing cathetER ablation for AF (POTTER-AF), repor-
ted an incidence rate of 0.025% for AEF (0.038% for
radiofrequency ablation, 0.0015% for cryoballoon
ablation).[305] AEF mainly occurs within a few days
to 2 months after the procedure.[305–306] The most
common symptoms are infection-related symptoms
(eg, chills, high fever, intracardiac neoplasm) and
embolic symptoms (e.g., myocardial infarction, stroke),
as well as odynophagia, chest pain, hemoptysis,
and other manifestations.[305–306] Once these symp-
toms occur, AEF should be considered as the first
possibility, and an immediate enhanced CT scan of
the left atrium should be performed. It is also im-
portant to involve experts with experience in the diag-
nosis and management of AEF in the medical de-

 

Table 34    Ablation techniques for AF.

Recommendations Recommendation
grade

Level of
evidence

Pulmonary vein isolation should be considered the foundation for all AF ablation
procedures[266–268] Ⅰ A

Ethanol ablation of the Marshall vein should be considered in procedures for persistent
AF[272–274] Ⅱa B

AF: atrial fibrillation.
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cision-making process. Once diagnosed, surgical
treatment should be performed as soon as possible,
or endoscopic treatment, such as esophageal stent-
ing, can be considered. Otherwise, the prognosis is
extremely poor. Studies have shown that the mor-
tality rate after surgical treatment of AEF is 51.9%,
the mortality rate after endoscopic treatment is 56.5%,
and the mortality rate with medical treatment alone
is as high as 89.5%.[305] When there is high suspicion
of AEF, esophagoscopy examination should be avoi-
ded. If there are symptoms such as odynophagia
before the occurrence of AEF, and no fever or em-
bolic symptoms are present, esophagoscopy can be
cautiously performed. If severe damage or ulcera-
tion and exudative changes are found, semi-recum-
bent position, fasting, water deprivation, parenteral
nutrition, intravenous administration of proton
pump inhibitors and antibiotics should be immedi-
ately initiated. If the symptoms significantly im-
prove after 1 week, esophagoscopy can be repeated.
The flowchart of management for suspected eso-
phageal injury after catheter ablation is shown in
Figure 4.

The incidence of complications in AF ablation is
significantly correlated with the procedure volume
of the center and the operator. Centers with an an-
nual volume of < 50 cases of AF ablation procedures,
as well as operators with an annual volume of < 25
cases of AF ablation procedures will lead to a signi-
ficantly increased risk of complications.[294,307]

Complications related to catheter ablation for AF
are summarized in Table 35,[286,287,289–293,302,303,305,306,308]

and the management and treatment recommenda-
tions for major complications are summarized in
Table 36.[295,304–306]
 

5.3.5    Post-ablation management

Patients should be thoroughly educated on how
to recognize delayed complications, including del-
ayed cardiac tamponade, AEF, and pulmonary vein
stenosis, to reduce misdiagnosis and delayed med-
ical treatment. It is important for patients to seek pro-
mpt medical care if they experience any relevant
symptoms.

Symptom recurrence after catheter ablation for
AF may be caused by AF recurrence or other factors
(including but not limited to anxiety, premature
beats, or other non-sustained arrhythmias), which
can be further evaluated through ECG or ambulat-

ory ECG.
After ablation, the use of antiarrhythmic drugs

for 6 weeks to 3 months can reduce early recurrence
but does not decrease long-term recurrence rates.
For patients with paroxysmal AF, the value of us-
ing antiarrhythmic drugs after ablation is limited.
Whether to use antiarrhythmic drugs beyond 3 months
after the procedure should be evaluated based on
the patient’s clinical condition.[309] Regular follow-
up after the procedure can detect asymptomatic AF.
Monitoring should be strengthened especially for
patients who discontinue anticoagulant therapy after
the procedure. Wearable monitoring devices such as
smartwatches/wristbands with ECG monitoring func-
tion and ECG patches have great potential for ap-
plication.

For anticoagulation therapy after catheter abla-
tion, please refer to the section “4.5. Anticoagulation
therapy in special populations and special situations:
Catheter ablation for AF” in the chapter “Stroke Pre-
vention” in the Guidelines. 

5.3.6    Risk assessment for recurrence after ab-
lation

Risk factors for AF recurrence after ablation in-
clude age, duration of AF, left atrial size, structural
heart disease, and degree of atrial fibrosis. Cur-
rently, although there are prediction models such as
CHADS 2 ,  ALARMEc,  BASE-AF2 ,  CAAP-AF,
APPLE, MB-LATER, ATLAS, and LAGO, the accur-
acy of predicting recurrence is not sufficiently
high.[310] In clinical practice, before deciding to per-
form catheter ablation, a comprehensive evaluation
of the patient’s risk factors for AF recurrence is ne-
cessary. For patients with a high risk of recurrence,
the decision to perform catheter ablation should be
made based on the patient’s condition, and thor-
ough communication with the patients and their fam-
ily should be ensured to make informed decisions
while actively controlling modifiable risk factors.

The current recognized definition of successful
AF ablation procedure is the absence of AF/atrial
flutter/atrial tachycardia events lasting longer than
30 s without the use of antiarrhythmic drugs after
the blanking period (defined as the first 3 months
after ablation). The Guidelines still recommend a
blanking period of 3 months after ablation, during
which the occurrence of atrial tachyarrhythmias (usu-
ally defined as early recurrence) is not considered
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as AF recurrence after the ablation procedure. However,
increasing evidence shows that early recurrence is
very common and significantly associated with late
recurrence.[311–313] In the Cryoballoon vs. Irrigated
Radiofrequency Catheter Ablation (CIRCA-DOSE)
study, follow-up of AF patients with implantable car-
diac monitors showed that 61% patients had early
recurrence, of which nearly 75% were asymptomat-
ic. The timing and burden of early recurrence have
predictive value for late recurrence.[312] There are
also studies suggesting that shortening the blank-
ing period to 1 month may be more reasonable.[314–316]

In addition, the definition of recurrence as “≥ 30 s”
is also debatable. Studies using implantable cardiac
monitors monitoring have shown that patients with
recurrence lasting < 1 h and AF burden < 0.1% have
no significant difference in healthcare resource util-
ization than patients without recurrence, while re-
currence events lasting > 1 h and AF burden > 0.1%
are associated with increased healthcare resource
utilization.[317] Therefore, in the future, AF burden
may be considered as a determining factor for suc-

cessful AF ablation, which needs further research
validation.

For patients who experience symptomatic ar-
rhythmia after ablation, if effective anticoagulation
is not interrupted, direct electrical cardioversion
may be considered. Whether to perform repeated
catheter ablation in patients with recurrence during
the blanking period should be determined based on
the severity of symptoms, long-term recurrence risk,
and risk of procedure complications. Generally, re-
peated ablation during the blanking period is not
recommended because some patients with early re-
currence do not have further episodes in the long
term, therefore, ablation during the blanking peri-
od would increase exposure to unnecessary proced-
ures.[318] However, if the patient has severe symp-
toms, or even hemodynamic instability, and the mech-
anism of recurrence is clear, repeated ablation dur-
ing the blanking period may be considered.[318]
 

5.4    Surgical Treatment of AF

Surgical treatment for AF was first proposed by

 

Figure 4    Flowchart of management for esophageal injury/esophageal fistula after AF ablation. AF: atrial fibrillation; CRP: C-react-
ive protein; IE: infective endocarditis; PPI: proton pump inhibitor; TEE: transesophageal echocardiography.
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James Cox in 1987.[319] It involves extensive cutting
and resewing of the atrial wall to create regional
electrical isolation, eliminating the anatomical basis
for re-entry circuits, which is known as the Maze Ⅲ
procedure. The Maze Ⅳ procedure, which utilizes
energy sources such as radiofrequency or cryother-
apy instead of sutures, has become the most com-
monly used ablation technique in surgical treatment
for AF.

Surgical treatment for AF can be classified into the
following 2 categories: (1) concomitant surgical treat-
ment for AF during cardiac surgery; (2) surgical treat-
ment for AF alone or as hybrid surgery combining cath-
eter ablation and surgical treatment.

Concomitant surgical treatment of AF during car-
diac surgery can be divided into 2 categories: cardiac
surgery with atrial incision and cardiac surgery without
atrial incision. In cardiac surgeries that involve atri-
al incision (such as mitral valve replacement or re-
pair (with or without tricuspid valve surgery) and
atrial septal defect repair), it is relatively easy to perf-
orm surgical ablation for AF. In patients undergo-
ing mitral valve surgery with concomitant surgical
treatment for AF (including Maze Ⅲ and Maze Ⅳ pro-
cedures), the sinus rhythm maintenance rate after 5
years is significantly higher in the ablation group
than the no ablation groups, and the risk of death
and thromboembolic events is significantly lower in
the ablation group than the no ablation groups.[320]

A meta-analysis has shown that surgical ablation for
AF during cardiac surgery can significantly im-
prove the 1-year maintenance rate of sinus rhythm
without increasing the risk of perioperative death.[321]

In patients with concomitant AF who require cardi-
ac surgery for other heart diseases, concomitant sur-
gical treatment for AF should be considered.[322]

In terms of surgical treatment specifically for the
purpose of treating AF, the 5-year AF recurrence rate
for Maze Ⅲ surgery in the treatment of persistent
AF is >90%,[323] while the 5-year sinus rhythm main-
tenance rate for Maze Ⅳ surgery in the treatment of
persistent AF ranges from 83% to 92%.[324,325] With
the advancement of minimally invasive surgical ab-
lation techniques for AF, epicardial ablation under
thoracoscopy is increasingly being used. The Abla-
tion or Surgical Treatment: A Randomized Study
Comparing Non-pharmacologic Therapy in Patients
With Drug-refractory Atrial Fibrillation (FAST) study
showed that while epicardial ablation under thora-
coscopy is superior to endocardial catheter ablation
in maintaining sinus rhythm, it carries a higher risk
of complications than the latter. In the subgroup
analysis, the sinus rhythm maintenance rate is bet-
ter with epicardial ablation under thoracoscopy than
catheter ablation in patients with paroxysmal AF;
however, there was no difference between the 2 ap-
proaches for patients with persistent AF.[326,327] In
the recent Catheter Ablation vs. Thoracoscopic Sur-
gical Ablation in Long-Standing Persistent AF (CASA-
AF) study, the sinus rhythm maintenance rate at 12
months after epicardial ablation under thoracos-
copy and percutaneous catheter ablation showed no
significant difference in patients with persistent AF,
as evaluated by an implanted loop recorder.[328] For
patients with recurrent AF after previous catheter
ablation, an RCT showed that regardless of wheth-
er it is paroxysmal or persistent AF, epicardial abla-
tion under thoracoscopy is superior to catheter abla-
tion in terms of sinus rhythm maintenance rate, but
it has a higher incidence of serious adverse events.[329]

To further improve the efficacy of surgical abla-

 

Table 36    Management of complications of AF catheter ablation.

Recommendations Recommendation
grade

Level of
evidence

In AF catheter ablation procedures, it is advised to perform femoral vein puncture under the guidance of
vascular ultrasound[296] Ⅱa C

Before leaving the catheterization laboratory, use ICE or TEE to assess for the presence of pericardial
effusion Ⅱa C

Suspected left atrial esophageal fistula should be immediately evaluated with enhanced CT of the left
atrium. Immediate multidisciplinary consultation and assistance from experienced experts in diagnosis
and management are recommended[305,306]

Ⅰ C

Once the diagnosis of left atrioesophageal fistula is confirmed, immediate surgical intervention should be
performed[305,306] Ⅰ C

AF: atrial fibrillation; ICE: intracardiac echocardiography; TEE: transesophageal echocardiography.
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tion for AF, the combination of thoracoscopic epi-
cardial ablation with interventional mapping and
catheter ablation techniques has been developed,
forming a hybrid ablation procedure. In addition to
surgical PVI and atrial linear ablation, concomitant
or staged endocardial ablation of the mitral and/or
tricuspid isthmus and/or fractionated electrogram
ablation or surgical ablation lines can be performed
by an electrophysiologist, which helps to improve
the success rate of AF treatment. The Convergence
Of Epicardial And Endocardial Radiofrequency Ab-
lation For The Treatment Of Symptomatic Persist-
ent AF (CONVERGE) study showed that combined
epicardial and endocardial ablation is superior to
endocardial catheter ablation in terms of sinus rhy-
thm maintenance rate in patients with persistent/
long-standing persistent AF,[330] but a systematic re-
view and meta-analysis showed a slight increase in
the risk of complications with the hybrid ablation
for AF.[331] Recommendations for surgical treatment
of AF are summarized in Table 37. 

6. Ventricular rate control in AF
 

6.1    Objectives of Ventricular Rate Control

Ventricular rate control strategies for patients with
AF include strict ventricular rate control (resting
heart rate ≤ 80 beats/min, heart rate < 110 beats/min
during moderate-intensity exercise) and lenient
ventricular rate control (resting heart rate < 110
beats/min). The Rate Control Efficacy in Perman-
ent Atrial Fibrillation: a Comparison between Leni-
ent versus Strict Rate Control II (RACE Ⅱ) study
enrolled 614 patients with permanent AF, of which
34.8% had concomitant heart failure (New York
Heart Association class Ⅱ–Ⅲ), and found that the
primary composite endpoint (death, hospitaliza-
tion, stroke, bleeding, and malignant arrhythmias)
of lenient ventricular rate control was non-inferior

to strict ventricular rate control.[332] Therefore, the
initial objective of ventricular rate control for pa-
tients with AF can be set as a resting heart rate< 110
beats/min, and if the patient's symptoms persist,
stricter ventricular rate control should be con-
sidered [Table 38]. AF combined with heart failure
is a common clinical problem, and international
guidelines have not provided consistent recommen-
dations for the objectives of ventricular rate control
in these patients. Thus, the objectives of ventricular
rate should be determined on the basis of satisfact-
ory control of heart failure symptoms. 

6.2    Drugs for ventricular rate control

Commonly used drugs for long-term ventricular
rate control include β-blockers, non-dihydropyrid-
ine calcium channel blockers (ND-CCBs), digoxin,
and some antiarrhythmic drugs. The selection of the
type and dosage of ventricular rate control drugs
should be based on the individual’s condition and
response to medication (Figure 5) (Table 39). If a
single drug fails to achieve the target heart rate,
combination therapy with different types of ven-
tricular rate control drugs should be considered.[333,334]

Owing to the effectiveness in ventricular rate con-
trol and good tolerability across all age groups, β-
blockers are still the first-line treatment for ven-
tricular rate control in patients with AF. However, a
meta-analysis suggested that β-blockers did not im-
prove the prognosis of patients with AF and HFrEF.[335]

ND-CCB can effectively control the resting and
exercise heart rate in patients with persistent AF, and
improve exercise tolerance.[336,337] Unlike β-blockers,
ND-CCB can preserve the exercise capacity of pa-
tients with persistent AF and reduce NT-proBNP lev-
els.[338] ND-CCB has negative inotropic effects and is
therefore only used in non-HFrEF patients.

The Rate Control Therapy Evaluation in Perman-
ent Atrial Fibrillation (RATE-AF) study showed
that there was no significant difference in the im-

 

Table 37    Surgical treatment of AF.

Recommendations Recommendation
grade

Level of
evidence

Patients with AF who also have other heart diseases and require cardiac surgery should consider
concomitant surgical treatment for AF[320-322] Ⅱa B

Surgical treatment for AF may be considered for patients with persistent or long-standing persistent AF
who have had multiple failed catheter ablations and a high risk of recurrence[329] Ⅱb C

AF: atrial fibrillation.
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provement of quality of life in AF patients with heart
failure who were treated with low-dose digoxin (62.5–
250 μg/day, mean: 161 μg/day) compared to low-
dose bisoprolol (1.25–15 mg/day, mean: 3.2 mg/day).[339]

Although observational studies have suggested an
increased mortality rate in AF patients treated with
digoxin, subsequent analysis of the Digitalis Invest-
igation Group (DIG) study showed that the results
from observational studies were likely influenced
by confounding factors.[340] Therefore, in patients
with HFrEF and AF who have unsatisfied ventricu-
lar rate control with β-blockers or are unable to use
β-blockers, digoxin can still be used to control the
heart rate.

When the above-mentioned combination of drugs
fails to effectively control the ventricular rate in pa-
tients with AF, amiodarone can be considered as
the last option for pharmacological control of the
ventricular rate,[341] but the risk of adverse reactions
should be taken into account. The recommended gui-
delines for pharmacological treatment for ventricu-
lar rate control in AF patients is presented in Table 40. 

6.3    Atrioventricular Node Ablation Combined
with Pacemaker Implantation

The Ablation for Paroxysmal Atrial Fibrillation
(APAF) study showed that for patients with severe
symptoms of AF, which affects their quality of life,
or for patients with poor response to medication tre-
atment, reduced left ventricular function, and wide
QRS complex, CRT is superior to right ventricular
pacing in reducing heart failure exacerbation and
hospitalization events.[224] The APAF-CRT study
showed that for patients with permanent AF and he-
art failure with narrow QRS complex (≤ 110 ms), cath-
eter ablation of the atrioventricular node combined
with CRT implantation effectively reduced all-cause
mortality compared to pharmacological therapy.[223]

The safety and efficacy of atrioventricular node ab-
lation combined with His bundle pacing have also
been validated in AF patients with narrow QRS

complex.[342] However, the results of the Pulmonary
vein antrum isolation vs AV node ablation with Bi-
ventricular pacing for treatment of Atrial fibrilla-
tion in patients with Congestive Heart Failure (PABA-
CHF) study showed that for patients with AF and
heart failure, catheter ablation was superior to atri-
oventricular node ablation combined with biventr-
icular pacing therapy.[343] Therefore, atrioventricu-
lar node ablation combined with synchronized pa-
cing therapy is only suitable for patients who can-
not maintain sinus rhythm through catheter abla-
tion and have severe symptoms and poor response
to medication treatment. The recommendations for
the use of atrioventricular node ablation combined
with pacemaker implantation for ventricular rate
control in AF patients can be found in Table 41.[223,224,342–344]
 

7. EMERGENCY MANAGEMENT OF AF

New-onset AF, paroxysmal AF, and sudden on-
set of rapid ventricular rate in persistent AF often
require emergency management. The principles of
emergency management for AF include stabilizing
hemodynamics, relieving symptoms, and reducing
short-term and long-term risk of thromboembolism.
It is important to note the following aspects: (1) Ide-
ntify the hemodynamic status: when symptoms of
hemodynamic instability such as severe hypoten-
sion, syncope, acute pulmonary edema, or cardio-
genic shock occur during an episode of AF, immedi-
ate synchronized direct current cardioversion should
be performed. (2) Identify and manage precipitat-
ing factors for acute AF: AF may be secondary to
certain emergency conditions or systemic diseases,
and attention should be paid to identifying and man-
aging associated conditions, such as ACS, pulmon-
ary embolism, or hyperthyroidism. In addition, acute
episodes of AF may be accompanied by reversible
triggers such as infection, alcohol abuse, diarrhea,
electrolyte disturbances, medications. If these trig-
gers are not promptly corrected, the effectiveness of
rhythm control and rate control treatment will be

 

Table 38    Long-term ventricular rate control objectives in patients with AF.

Recommendations Recommendation
grade

Level of
evidence

For patients with AF and rapid ventricular rate, the initial objective of ventricular rate control is to
achieve a resting heart rate < 110 beats per minute[332] Ⅱa B

AF: atrial fibrillation.
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compromised. Therefore, when managing acute AF,
a comprehensive evaluation and active manage-
ment of potential triggers should be simultan-
eously performed.[345]
 

7.1    Emergency Ventricular Rate Control

Before initiating rate control in AF, potential cau-
ses of increased ventricular rate should be evalu-
ated, such as myocardial ischemia, infection, an-
emia, and pulmonary embolism, and it should be
determined whether the increased ventricular rate
is a compensatory mechanism. In patients with acute
onset of AF, symptoms usually improve rapidly
after urgent rate control. If accompanied by acute deco-
mpensated heart failure, rate control can lower ca-
pillary wedge pressure and increase stroke volume,
thereby improving cardiac function.[346]

Drugs commonly used to control rapid ventricu-
lar rate in AF include β-blockers, ND-CCBs, and di-
gitalis. In specific situations, amiodarone can also
be used for ventricular rate control.[341] In emer-
gency situations, intravenous formulations are gen-
erally preferred, and once the heart rate is controlled,
it can be switched to oral formulations. 

7.2    Emergency Rhythm Control

Approximately two-thirds of paroxysmal AF

cases can convert to sinus rhythm spontaneously
within 48 h of onset. For patients with newly dia-
gnosed AF and stable hemodynamics, a delayed
rhythm control strategy can be considered, which
involves initial treatment with rate-control medica-
tion only and delayed cardioversion if the AF does
not resolve within 48 h.[347] Delayed rhythm control
strategy was no significant difference to early cardi-
oversion in achieving a return to sinus rhythm at 4
weeks.[347] Patients with AF and pre-excitation syn-
drome with antegrade conduction via the bypass
should not be treated with β-blockers, ND-CCBs, dig-
oxin, or intravenous amiodarone for heart rate con-
trol.[348] In cases with unstable hemodynamics, im-
mediate cardioversion should be performed. If the
hemodynamics is stable, intravenous ibutilide or
procainamide can be considered, as well as propafe-
none, flecainide, or dofetilide. After conversion to
sinus rhythm, long-term rhythm control and antico-
agulation strategies should be determined, as de-
scribed in other relevant content. 

7.2.1    Pharmacological cardioversion

In cases of acute AF with stable hemodynamics,
pharmacological cardioversion may be considered.
The choice of antiarrhythmic drugs should be based
on the patient's underlying conditions and the char-

 

Figure 5    Flowchart of drug selection for ventricular rate control. *Clinical evaluation includes evaluating resting heart rate, symp-
toms related to atrial fibrillation/atrial flutter, and quality of life. †The combination of β-blockers and ND-CCBs has a synergistic effect.
Caution should be taken to avoid bradycardia. Digoxin is preferable for use in combination with β-blockers or ND-CCBs from the first-
line  drugs.  COPD:  chronic  obstructive  pulmonary  disease;  HFrEF:  heart  failure  with  reduced  ejection  fraction;  ND-CCB:  non-di-
hydropyridine calcium channel blockers.
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acteristics of various antiarrhythmic drugs (Table 42).
Emergency antiarrhythmic drugs are typically

administered intravenously. Propafenone and fle-
cainide are suitable for patients with AF who have

 

Table 39    Drugs and usage for ventricular rate control.

Drug Dosage and administration Adverse reactions

β-blockers

　Metoprolol tartrate
Intravenous: 2.5–5 mg bolus, up to 4 doses, repeat
administration after 5 min, recommended maximum
intravenous dose of 20 mg
Oral: 12.5–100 mg, twice a day

Worsening HF, hypotension, bronchospasm,
decreased exercise tolerance, bradycardia,
atrioventricular block

　Metoprolol succinate Oral administration: 23.75–190 mg, once a day

　Esmolol Intravenous: 500 μg/kg bolus over 1 min, followed by a
maintenance dose of 50–300 μg·kg-1·min-1

　Carvedilol Oral: 3.125–25 mg, twice a day

　Bisoprolol Oral: 2.5–10 mg, once a day

　Propranolol Intravenous: 1 mg, repeatable
Oral: 10–40 mg, 3–4 times/day

ND-CCB

　Diltiazem
Intravenous: 0.25 mg/kg bolus over 5 min, followed by a
maintenance dose of 5–15 mg/h
Oral: 30–60 mg, 3 times/day; sustained-release tablets
90–360 mg, once a day

Intravenous administration can cause a decrease in
blood pressure and transient sinus pause. It is
contraindicated in patients with second- or third-
degree atrioventricular block, HF, and cardiogenic
shock

　Verapamil
Intravenous: 2.5–10 mg bolus over 5 min
Oral: 40–120 mg, 3 times/day; sustained-release tablets
120–480 mg, once a day

Digitalis

　Digoxin
Intravenous: 0.5 mg bolus, repeatable, not to exceed 1.5
mg per day
Oral: 0.0625–0.25 mg, once a day

There is a positive correlation between blood drug
concentration and increased mortality rate Patients
with chronic renal insufficiency should adjust the
dosage according to renal function

　Deslanoside injectionIntravenous: 0.2–0.4 mg bolus, repeatable, a total of
0.8–1.2 mg within 24 h

Class Ⅲ antiarrhythmic drugs

　Amiodarone

Intravenous: 300 mg dissolved in 250 mL of 5% glucose
solution, administered by slow intravenous infusion over
30–60 min (preferably through a central venous catheter).
Followed by a maintenance dose of 900–1,200 mg
dissolved in 500–1,000 mL of fluid infused over 24 h (via
a central venous catheter).
Oral: 100–200 mg, once a day

Long-term use should be cautious owing to potential
adverse reactions such as thyroid dysfunction and
pulmonary and liver toxicity

ND-CCB: non-dihydropyridine calcium channel blockers.

 

Table 40    Drugs for long-term ventricular rate control in AF patients.

Recommendations Recommendation
grade

Level of
evidence

β-blockers or ND-CCBs should be used in AF patients without HFrEF to control ventricular rate Ⅰ C

β-blockers should be used in AF patients with HFrEF to control ventricular rate Ⅰ C

In patients with AF and HFrEF, when the use of β-blockers for controlling ventricular rate is
unsatisfactory or contraindicated, digoxin should be considered for rate control* [339] Ⅱa C

Combination therapy with different types of ventricular rate control medications should be considered
when a single medication fails to achieve the target heart rate[333,334] Ⅰ C

When other medications fail to control ventricular rate or are contraindicated, oral amiodarone may be
considered. The potential side effects and risks versus benefits of amiodarone therapy should be
thoroughly considered[341]

Ⅱb C

*Digoxin 62.5–250 μg/day. AF: Atrial fibrillation; HFrEF: Heart failure with reduced ejection fraction; ND-CCB: Non-dihydropyridine
calcium channel blockers.
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no or mild structural heart disease, but they are cont-
raindicated in patients with heart failure, previous
myocardial infarction, coronary artery disease, myo-
cardial ischemia, and left ventricular hypertrophy.
Both drugs have good conversion effects for acute
AF (within 48–72 h of onset), with a high rate of sinus
rhythm restoration within 1–2 h after intravenous
infusion (80%–90%). Oral formulations can also be used
for emergency cardioversion of AF, known as the
“pill-in-the-pocket” approach. For patients weighing
≥ 70 kg, flecainide 300 mg or propafenone 600 mg is
recommended; for patients weighing < 70 kg, fle-
cainide 200 mg or propafenone 450 mg is recommen-
ded. The onset time is 2–4 h, and the efficacy rate is
relatively high (flecainide 56%–83%, propafenone
57%–91%). Owing to the risk of reversible QRS wide-
ning, transient hypotension, and left ventricular dysf-
unction, the first-time use of “pill-in-the-pocket” ap-
proach should be conducted under medical super-
vision.[349]

Vernakalant is a fastest-acting antiarrhythmic drugs,
with the median to conversion ranging between 8
and 14 min, 51%–70% of patients can restore sinus
rhythm. It can be used for pharmacological cardi-
oversion of recent-onset AF (≤ 7 day) and early (≤ 3
day) post-operative AF.[350]

The efficacy of ibutilide in converting AF is mod-
erate, and its effect lasts for a relatively short dura-
tion (approximately 4 h), but it has a better effect on
converting atrial flutter. Ibutilide can be used in pa-
tients with moderate structural heart disease other
than heart failure. The major limitation of this med-
ication is the high incidence of torsades de pointes (up
to 4%), which usually occurs within 0.5 h after ad-
ministration. Monitoring for at least 4 h after ad-
ministration is recommended.[351]

Amiodarone is the only antiarrhythmic drugs re-
commended for patients with severe structural he-

art disease, especially those with concomitant left
ventricular systolic dysfunction and heart failure.
Additionally, amiodarone can slow atrioventricular
conduction and control the ventricular rate.

For patients with sick sinus syndrome, second-de-
gree type Ⅱ or higher atrioventricular block, or pro-
longed QTc interval (> 500 ms), pharmacological
cardioversion is not recommended. 

7.2.2    Electrical cardioversion

Synchronized direct current cardioversion is more
effective than pharmacological cardioversion and is
the preferred method for restoring sinus rhythm in
hemodynamically unstable AF. Pre-treatment with
antiarrhythmic drugs (such as amiodarone, ibuti-
lide, or vernakalant) can improve the success rate of
cardioversion.[352–354] Bradycardia may occasionally
occur after electrical cardioversion, so preoperative
preparation with medications such as atropine or
isoproterenol, or temporary pacing, is necessary. 

7.2.3    Improving the efficiency of AF manage-
ment in the emergency department

To manage AF more efficiently and reduce the
hospitalization rate of AF patients in the emer-
gency department, it is recommended to establish a
multidisciplinary collaboration and transitional AF
clinic. After the acute episode of AF is stabilized,
patients are advised to seek follow-up care at the AF
clinic, where assessment of AF-related risk factors
and indications for rhythm control can be conduc-
ted. Recommendations for managing AF in the
emergency department are summarized in Table 43. 

8. Integrated management of AF

Integrated management of AF emphasizes the

 

Table 41    Atrioventricular node ablation combined with pacemaker implantation.

Recommendations Recommendation
grade

Level of
evidence

For patients with permanent AF whose ventricular rate cannot be well controlled with adequate medical
therapy, and who have severe symptoms or concomitant HF, and for whom catheter ablation is not
feasible to maintain sinus rhythm, consideration should be given to performing atrioventricular node
ablation in conjunction with implantation of a ventricular synchronizing pacemaker[223,224]

Ⅱa B

For patients with permanent AF who are suitable for atrioventricular node ablation combined with CRT
implantation, His bundle/left bundle branch area pacing can be considered instead of CRT[342–344] Ⅱa C

Patients with AF and rapid ventricular rate who have not received adequate pharmacological treatment
and/or AF ablation should not be recommended for atrioventricular node ablation combined with
permanent pacemaker implantation[343]

Ⅲ C

AF: atrial fibrillation; CRT: cardiac resynchronization therapy.
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holistic management of patients, including the man-
agement of cardiovascular risk factors and comor-
bidities. 

8.1    Integrated Management Pathway of AF

The objective of integrated management of AF is
to provide individualized diagnosis and manage-
ment plans for patients via a multidisciplinary col-
laboration led by cardiovascular internal medicine,
including stroke prevention, relieving symptoms
through rhythm and/or rate control, controlling car-
diovascular risk factors, treating comorbidities, and
providing support for patient self-management;
lifestyle modifications; and psychosocial support.[355]

It is important to fully utilize internet technology,
new media, and specialized disease management
software tools to carry out diverse forms of high-
quality patient education that involve collaboration
between specialists and general practitioners, as
well as patient and family numbers. The develop-
ment and widespread use of remote health manage-
ment and wearable devices have greatly improved
the efficiency of disease management.[356] In the fu-
ture, AF management will integrate medical ser-
vices provided both in healthcare facilities and
through remote health management. Recommenda-
tions for integrated management of AF are sum-
marized in Table 44. 

8.2    Management of Cardiovascular Risk
Factors

Cardiovascular risk factors, comorbidities, and
unhealthy lifestyles are closely associated with the
occurrence and progression of AF. Strict manage-
ment of these risk factors and comorbidities is an
important component of comprehensive AF man-
agement. 

8.2.1    Obesity

Obesity significantly increases the risk of stroke
and mortality in patients with AF, and it is also an
independent risk factor for recurrence after AF abla-
tion.[357] Weight loss can alleviate AF-related symp-
toms, improve quality of life, and reduce the rate of
recurrence after catheter ablation.[358,359]
 

8.2.2    Exercise

The relationship between exercise and the risk of
AF is complex. Moderate exercise can help prevent
the occurrence of AF,[360,361] while athletes engaged
in long-term, high-intensity exercise have a higher
risk of developing AF.[362] Engaging in appropriate
exercise (≥ 150 min of moderate-intensity exercise
or ≥ 75 min of high-intensity exercise per week) is
associated with a reduced risk of long-term cardi-
ovascular mortality and all-cause mortality in pa-
tients with AF.[363]
 

 

Table 42    Rhythm control medications and usage in acute onset of AF.[42]

Drug Dosage and Administration Conversion success rate
(time after dosing) Risks and precautions

Post-dose
monitoring

time (h)

Propafenone
Intravenous: 1.5–2 mg/kg, administered over 10
min
Oral: 450–600 mg

43%–89%（6 h） Hypotension, atrial flutter with 1:1 atrioventricular
conduction (3.5%–5.0%), prolonged QRS duration; avoid
use in patients with ischemic heart disease or significant
structural heart disease; flecainide: hypotension (2%);
propafenone: sinus bradycardia (6%), sinus arrest (2%)

6

Flecainide Intravenous: 2 mg/kg, administered over 10 min
Oral: 200–300 mg

51%（3 h）
72%（8 h） ﹣

Amiodarone

150 mg, intravenous injection over 10 min,
followed by a maintenance dose of 1 mg/min for
6 h, then a maintenance dose of 0.5 mg/min for 18
h; or an initial dose of 5–7 mg/kg over 1–2 h,
followed by a continuous dose of 50 mg/h;
maximum dose of 1.2 g within 24 h

44% (hours to days) Hypotension, liver damage, bradycardia, atrioventricular
block, prolonged QT interval, phlebitis ﹣

Vernakalant
First dose of 3 mg/kg, administered over a period
of at least 10 min; 15 min later, second dose of 2
mg/kg, administered intravenously over a period
of at least 10 min

51%–70% (90 min)

Hypotension, non-sustained ventricular arrhythmia,
prolonged QT interval and QRS duration; avoid use in
patients with systolic blood pressure < 100 mmHg, recent
(within 30 d) ACS, NYHA class Ⅲ–Ⅳ heart failure,
prolonged QT interval, and severe aortic stenosis

2

Ibutilide
1.0 mg, intravenous injection over 10 min or more;
if necessary, repeat 1.0 mg after 10 min,
intravenous injection over 10 min or more (use
0.01 mg/kg for body weight < 60 kg)

31%–51%
Prolonged QT interval, torsades de pointes ventricular
tachycardia (8.3%); avoid use in patients with prolonged
QT interval, hypokalemia, severe left ventricular
hypertrophy, or reduced ejection fraction

4

“–” indicates no data. ACS: acute coronary syndrome; AF: atrial fibrillation; NYHA: New York Heart Association functional
classification.
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8.2.3    Alcohol consumption

Alcohol consumption is a risk factor for AF incid-
ence, evident even in individuals with low alcohol
consumption.[364] Quitting alcohol can reduce AF
episodes and lower the burden of AF.[365] Alcohol
consumption also increases the risk of bleeding and
stroke in patients with AF.[68,366] Observational stud-
ies have shown that quitting alcohol is associated
with a decrease in AF recurrence after catheter abla-
tion.[367]
 

8.2.4    Smoking

The risk of AF is higher in smokers, and there is a
dose-dependent relationship. The risk of AF in
former smokers is significantly lower than in cur-
rent smokers.[368]
 

8.2.5    Diabetes

The risk of AF in patients with diabetes is incre-
ased by 34%. Additionally, diabetes also increases
the risk of stroke and death in patients with AF.[369]

A meta-analysis has shown that sodium-glucose co-
transporter-2 inhibitors (SGLT-2i) can reduce the
risk of new-onset AF in patients with diabetes.[370] In
patients with both AF and diabetes, SGLT-2i can re-
duce the risk of major cardiovascular events.[371,372]

A small-scale RCT suggested that SGLT-2i can re-
duce AF recurrence after catheter ablation.[373]
 

8.2.6    Hypertension

Hypertension is an important risk factor for the
development of AF. Subsequent analysis of the
Systolic Blood Pressure Intervention Trial (SPRINT)
study has shown that intensive blood pressure low-
ering (targeting a systolic blood pressure < 120 mm-
Hg) is associated with a lower risk of incident AF.[374]

The prevalence of hypertension in patients with AF
is as high as 60% to 80%, and hypertension signific-
antly increases the risk of adverse cardiovascular
events in this population.[375] A meta-analysis of
RCTs has shown that the benefits of blood pressure-
lowering therapy in patients with AF are similar to
those in patients without AF.[376] A subgroup ana-
lysis of the SPRINT study has shown that intensive
blood pressure lowering therapy provides greater
absolute cardiovascular benefits in patients with AF
than in those without.[377] Further research is needed
to determine the optimal blood pressure target in
patients with AF. 

8.2.7    Obstructive sleep apnea syndrome

Approximately 20% to 70% of AF patients have
obstructive sleep apnea.[378] Obstructive sleep apnea
affects the success rate of electrical cardioversion,
catheter ablation, and the efficacy of antiarrhyt-
hmic drugs in AF patients.[379,380] However, evid-
ence from RCTs suggests that continuous positive

 

Table 43    Emergency management of patients with AF.

Recommendations Recommendation
grade

Level of
evidence

In the event of hemodynamic instability caused by an episode of AF (such as significant hypotension,
syncope, or pulmonary edema), immediate synchronized direct current cardioversion should be
performed

Ⅰ C

AF secondary to certain emergency situations, systemic diseases, or precipitating factors should be treated
based on the etiology and triggers Ⅰ C

Before electrical cardioversion, consideration should be given to the use of amiodarone, ibutilide, or
vernakalant to improve the success rate of electrical cardioversion[352–354] Ⅱa B

For patients with sick sinus syndrome, second-degree type Ⅱ or higher atrioventricular block, or
prolonged QTc interval (>500 ms), pharmacological cardioversion is not recommended Ⅲ C

AF: atrial fibrillation.

 

Table 44    Integrated management of AF.

Recommendations Recommendation
grade

Level of
evidence

Patients with AF should undergo long-term integrated management, including anticoagulation, rhythm
and ventricular rate control, as well as control of risk factors and treatment of comorbidities to maximize
quality of life and improve prognosis[355]

Ⅰ B

AF: atrial fibrillation.
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airway pressure therapy does not reduce AF bur-
den or increase the success rate of catheter ablation.[381]

The management of risk factors for AF is sum-
marized in Table 45. [357–382]
 

8.3    AF after Cardiac or Noncardiac Surgery

Although postoperative AF (POAF) mainly oc-
curs in patients receiving cardiac surgery, with the
highest incidence after valve-related surgeries (40%–
50%), it also occurs after non-cardiac surgeries. POAF
can prolong the length of hospitalization, increase
medical costs, and increase the risk of heart failure,
stroke, myocardial infarction, death, and long-term
recurrence of AF.[383]

Amiodarone can effectively reduce the incidence
of POAF and shortens the length of hospitalization,
but it does not differ from placebo in reducing stroke
or death rates.[384] β-blockers also reduce the occur-
rence of POAF after cardiac surgery, but have no ef-
fect on hospital stay, stroke, or mortality.[384] In non-
cardiac surgery, prophylactic use of β-blockers can
reduce the risk of new-onset AF, non-fatal myocar-
dial infarction, and cardiac arrest, but may increase
postoperative all-cause mortality and stroke.[385]

RCTs have failed to prove that statins, colchicine, and
corticosteroids reduce the incidence of POAF,[386–388]

while perioperative oral berberine can effectively
reduce the incidence of POAF, possibly because of
its anti-inflammatory effects.[389] Targeted injection
of high-concentration calcium chloride into major
atrial ganglionated plexi during coronary artery by-
pass grafting surgery significantly inhibits auto-
nomic activity, resulting in a decrease in the incid-
ence of new-onset POAF from 36% to 15%.[390]

For patients with POAF causing hemodynamic
instability, cardioversion should be performed pro-

mptly. For POAF with hemodynamic stability, an
RCT showed that strategies for rate control and rhythm
control to treat POAF were associated with equal num-
bers of days of hospitalization, similar death and
complication rates.[391]

Observational studies suggest that the use of oral
anticoagulants in patients with POAF undergoing
non-cardiac surgery is associated with reduced risk
of stroke and death.[392] However, there is still con-
troversy regarding the benefits of early oral antico-
agulants use in patients with newly diagnosed AF
after coronary artery bypass grafting surgery.[393–395]
 

8.4    Management of Patients with AF Combined
with Tumors

The risk of AF is increased in patients with malig-
nant tumors/cancer, but the risk of AF varies among
different types and stages of malignant tumors. Pa-
tients with hematological malignancies have a risk
of AF more than twice that of individuals without tumors,
while patients with solid tumors such as thoracic
malignancies (lung cancer, esophageal cancer) and
central nervous system tumors also have a signific-
antly increased risk of AF.[396] Factors related to the
cancer disease itself (such as tumor progression, in-
flammation, hypoxia, autonomic dysfunction, and
paraneoplastic syndrome), treatment factors (sur-
gery, specific types of chemotherapy, radiation ther-
apy), as well as common conditions in cancer pa-
tients such as advanced age and underlying heart
disease, can all contribute to an increased risk of AF.[396]

Various anti-tumor drugs are associated with the
occurrence of AF, such as tyrosine kinase inhibitors,
alkylating agents, and anti-metabolites, which can
participate in atrial remodeling through multiple
pathways, increasing the risk of AF.[397] AF can oc-

 

Table 45    Risk factor management for AF.

Recommendations Recommendation
grade

Level of
evidence

AF patients should be evaluated for cardiovascular risk factors and comorbidities and undergo strict
management[357–382] Ⅰ B

Patients with AF should undergo lifestyle improvements such as weight control, regular exercise,
reducing alcohol consumption, and quitting smoking[358,359,363,365,366,382] Ⅱa B

Patients with AF should strictly control their blood pressure to reduce major adverse cardiovascular
events[376,377] Ⅱa B

Patients with both diabetes and AF should consider using SGLT-2i to reduce the risk of major adverse
cardiovascular events and decrease the likelihood of recurrence after catheter ablation[371–373] Ⅱa B

AF: atrial fibrillation; SGLT-2i: sodium-glucose co-transporter 2 inhibitors.
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cur immediately after treatment or several weeks to
months after treatment.[397] After using the afore-
mentioned drugs, it is important to strengthen ECG
monitoring to promptly detect AF and initiate ap-
propriate anticoagulation therapy.

The predictive value of the CHA2DS2-VASc score
for thromboembolic risk in AF patients with concom-
itant cancer has not yet been fully validated. The
risk of thromboembolism is increased in male pa-
tients with a CHA2DS2-VASc score of 0 and female pati-
ents with a score of 1, who have had a recent history
of cancer.[398] Certain tumors themselves, tumor meta-
stasis, and anti-tumor drugs all increase the risk of
thromboembolism. Anticoagulant therapy should
be given due consideration in AF patients with con-
comitant cancer. When using NOACs in these pa-
tients, drug interactions, renal function, bleeding
risk (including bleeding risk associated with the un-
derlying disease and bone marrow suppression
caused by anti-cancer treatment), as well as the im-
pact of tumors in the digestive and urinary systems
on drug absorption and metabolism should be taken
into account.[399] For AF patients with concomitant
cancer, a meta-analysis suggested that NOACs were
significantly more effective and safer than warfarin.[400]

The anticoagulation regimen for these patients
should be developed through collaboration among
multidisciplinary teams, taking into consideration
various factors.

Currently, there is limited research evidence on
catheter ablation for AF in cancer patients. For pa-
tients with generally good health, who can tolerate
surgery and have a longer expected survival, cath-
eter ablation may be considered. 
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