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Abstract

Background: Atrial fibrillation is a worldwide burden to clinical healthcare, characterized by loss of normal sinus node pacemaker activity
due to rapid electrical impulses from multiple atrial foci, resulting in ineffective atrial contraction and impaired blood pumping. Although no
single etiology exists, atrial fibrillation is associated with cardiovascular risk factors such as hypertension and diabetes mellitus. atrial fibrillation
increases the risk of stroke, myocardial infarction, heart failure and mortality. This review discusses the definition, classification, pathophysiology,
diagnosis, and contemporary management strategies.

Main: Atrial fibrillation is commonly classified according European Society of Cardiology to its temporal pattern into first-diagnosed, paroxysmal,
persistent, long-standing persistent, and permanent atrial fibrillation. The American Heart Association further recognizes its progression through
stages ranging from at-risk and pre- atrial fibrillation states to permanent atrial fibrillation. The American Heart Association’s framework and
European Society of Cardiology pathway share a unified principle of management: optimizing cardiovascular risk factors, preventing stroke, and
controlling symptoms. Both emphasize integrated care, where comorbidity management and anticoagulation underpin therapy, while symptom
control is tailored to individual patient needs.

Finding: Emerging evidence supports catheter ablation in newly diagnosed atrial fibrillation, including patients with mild heart failure, due
to improved long-term cardiovascular outcomes and reduced hospitalizations. AP30663, a novel atrial-selective KCa2 inhibitor, has shown
promising antiarrhythmic effects in preclinical studies and was conducted in phase II evaluation. Lifestyle and risk-factor modification, including
weight reduction, exercise, smoking cessation, alcohol moderation, and control of hypertension and diabetes, are essential in slowing atrial
fibrillation’s progression.

Conclusion: Contemporary management increasingly emphasizes early rhythm control, particularly catheter ablation, while novel agents such
as AP30663 show promising potential. Long-term management also depends heavily on lifestyle and cardiovascular risk-factor modification.

Keywords: Atrial fibrillation; Rhythm control; Rate control; Catheter ablation; Cardiovascular risk factors; Anticoagulation; AP30663.

Introduction

Atrial fibrillation (AF) represents the most fre-
quently encountered sustained cardiac arrhythmia
worldwide, with its global prevalence and healthcare
burden increasing substantially over recent decades.
An estimated 52.55 million individuals worldwide
were affected by atrial fibrillation and atrial flutter
(AFL) in 2021, representing a 137% increase compared
with 19901. Similarly, data from the Framingham Heart
Study demonstrated a nearly threefold increase in AF
prevalence over the past 50 years [1, 2]. Aging popula-
tions, improved survival from cardiovascular diseases,
and the increasing prevalence of hypertension, obesity,
diabetes mellitus, and heart failure are believed to

contribute substantially to this growing epidemic.

Clinically, AF carries significant consequences due
to its strong association with major adverse cardio-
vascular events, particularly ischemic stroke, heart
failure, myocardial infarction, systemic thromboem-
bolism, and increased mortality. Although substantial
advances have been made in rhythm control strate-
gies, catheter ablation, anticoagulation, and risk-factor
modification, AF management continues to evolve
alongside a deeper understanding of atrial remodeling
and disease progression. This review discusses the
current understanding of AF classification, patho-
physiology, risk factors, diagnostic approaches, and
emerging management strategies in contemporary
clinical practice.

22

https://doi.org/10.53901/tjs.2026.v01.issue02.art03


Ngoc Quang Anh Nguyen, Truong Thanh Phuong Ha, Sanad Ahmad, Thi Anh Thao Chu, Thach Nguyen

Definition and Classification, Stages

Atrial fibrillation (AF) is defined as a supraven-
tricular arrhythmia characterized by uncoordinated
atrial activation, which results in the loss of effective
atrial contraction4,5. The European Society of Cardi-
ology continues to classify AF according to the du-
ration and termination pattern of observed episodes.
This temporal classification includes first-diagnosed,
paroxysmal, persistent, long-standing persistent, and
permanent AF, and remains widely used in both
clinical practice and major therapeutic trials [3]. The
American Heart Association introduced a stage-based
classification framework. This model conceptualizes
AF as a continuum ranging from individuals at risk of
developing AF (Stage 1), to pre-AF states characterized
by structural, electrical, or comorbid predisposition
(Stage 2), followed by established AF with varying
temporal patterns and treatment responses (Stage 3),
and finally permanent AF (Stage 4) [4].

Table 1: European Society of Cardiology Temporal Classifi-
cation of Atrial Fibrillation [3].

Classification Definition

First-diagnosed AF
AF that has not been previously
diagnosed, regardless of symptoms or
duration

Paroxysmal AF AF that terminates spontaneously or with
intervention within 7 days

Persistent AF AF lasting longer than 7 days without
spontaneous termination

Long-standing
persistent AF

Continuous AF lasting ≥ 12 months
where rhythm control remains a
therapeutic option

Permanent AF
AF in which both patient and physician
decide to no longer pursue restoration of
sinus rhythm

Etiologies

AF is a multifactorial arrhythmia arising from the
interaction of structural heart diseases, conduction
abnormalities, systemic conditions, and genetic pre-
disposition. The underlying etiologies can be broadly
categorized into cardiac and non-cardiac causes.

Pathogenesis

The development of AF is a highly complex, multi-
pathway co-operative process. The initiation and main-
tenance of AF involve dynamic interactions among
electrical, structural, autonomic, inflammatory, and
genetic mechanisms.

Electrical remodeling

The SCN5A-H558R loss-of-function mutation has
been associated with reduced sodium current den-
sity, shortened refractory periods, and delayed atrial

Table 2: American Heart Association Stage-Based Classifi-
cation of Atrial Fibrillation [4].

Stage Definition / Key Features

Stage 1: At Risk for
AF

Presence of AF risk factors such as
advanced age, male sex, genetic
predisposition, obesity, hypertension,
diabetes mellitus, obstructive sleep apnea,
alcohol use, and physical inactivity

Stage 2: Pre-AF

Presence of structural, electrical, or clinical
conditions predisposing to AF, including
atrial enlargement, atrial ectopy, atrial
flutter, heart failure, coronary artery
disease, hypertrophic cardiomyopathy,
thyroid disease, or neuromuscular
disorders

Stage 3a: Paroxysmal
AF

AF episodes resolving within 7 days
spontaneously or following intervention

Stage 3b: Persistent
AF Continuous AF lasting > 7 days

Stage 3c:
Long-standing
Persistent AF

Continuous AF lasting > 1 year

Stage 3d: Successful
AF Ablation

AF successfully controlled following
catheter-based or surgical ablation

Stage 4: Permanent
AF

AF where attempts to restore or maintain
sinus rhythm are no longer pursued
unless reconsidered jointly by patient and
physician

conduction velocity, all of which contribute to the
initiation of AF [5]. L-type calcium channels are
responsible for the prolonged effective refractory
period in cardiomyocytes compared with skeletal
muscle and neuronal cells. In patients with AF, in-
creased expression of miR-155 in atrial cardiomyocytes
may reduce the density of L-type calcium channels,
thereby shortening the effective refractory period [6].
In addition, two-pore-domain K+ channels, which
are predominantly expressed in the atria, play an
important role in regulating atrial action potential
duration. Upregulation of these channels has been
associated with the development of AF [7]. Fibroblasts
play a major role in the development of atrial fibrosis,
which is a central pathophysiologic mechanism of AF.
Transient receptor potential (TRP) channels found on
the surface of fibroblasts are permeable to a wide range
of cations, including Na+, Ca2+, and Mg2+, thereby
contributing to intracellular cation homeostasis [8].
Increased expression of TRPM7 [9] and TRPC3 [10]
has been demonstrated in patients with AF and may
contribute to fibroblast Ca2+ overload, promoting
fibroblast proliferation and atrial remodeling.

Structural heart disease

Congenital heart disease (CHD) contributes to
the development of AF through chronic atrial vol-
ume overload, cyanosis, and hemodynamic stress,
all of which promote atrial fibrosis and electrical
remodeling. Patients with CHD commonly exhibit
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prolonged atrial conduction times, atrial enlargement,
and extensive scarring, creating a substrate for both
focal and reentrant arrhythmias [11].

Several mechanisms have been proposed to explain
AF-associated cardiomyopathy. In hypertrophic car-
diomyopathy (HCM), which is caused by various ge-
netic mutations, altered atrial loading conditions and
myocardial fibrosis are the most likely contributors
[12]. Furthermore, the CAMERA-MRI [13] (Catheter
Ablation Versus Medical Rate Control in Atrial Fibril-
lation and Systolic Dysfunction) trial and CASTLE-AF
[14] (Catheter Ablation versus Standard conventional
Treatment inpatients with Left ventricular dysfunction
and Atrial Fibrillation) trial demonstrated that restora-
tion of sinus rhythm in patients with AF significantly
improved cardiac function, highlighting the bidirec-
tional relationship between AF and cardiomyopathy.

Valvular heart disease, particularly involving mi-
tral and tricuspid valve dysfunction, is also a well-
recognized contributor to AF. Rheumatic mitral steno-
sis, mitral regurgitation, and tricuspid regurgitation
are among the strongest valvular risk factors associated
with the development of AF [15].

Autonomic nervous system

The autonomic nervous system plays an important
role in the pathogenesis of AF. Studies have demon-
strated that autonomic nerve fibers are unevenly dis-
tributed throughout the left atrium, with the posterior
left atrial wall containing the largest nerve bundles
and a predominance of parasympathetic fibers [16, 17].
In canine models of chronic AF induced by rapid atrial
stimulation, increased nerve bundle volume, enhanced
sympathetic and parasympathetic innervation, and
heterogeneous parasympathetic distribution were ob-
served, all of which may increase susceptibility to AF
[16, 18, 19]. Furthermore, human studies have shown
increased atrial autonomic nerve fiber density and
elevated expression of muscarinic receptors in pa-
tients with permanent AF, suggesting that autonomic
imbalance contributes to atrial electrical remodeling
and arrhythmogenesis [20].

Inflammation

Inflammation plays a critical role in the initiation
and progression of AF through activation of mul-
tiple inflammatory signaling pathways. The NLRP3
inflammasome has been identified as an important
mediator of AF pathogenesis, promoting the release
of proinflammatory cytokines such as IL-1β and IL-18,
which contribute to atrial fibrosis and tissue remodel-
ing [21, 22]. Obesity-related activation of the NLRP3
inflammasome and increased epicardial adipose tissue
have been associated with a higher risk of AF through
enhanced inflammation and fibrosis [22–24]. Patients
with AF exhibit elevated levels of inflammatory
biomarkers, including hs-CRP, IL-6, and TNF-α, which
are linked to calcium dysregulation, atrial remodeling,

thrombus formation, and adverse cardiovascular out-
comes [25–30]. Furthermore, inflammation and AF
appear to have a bidirectional relationship, as AF
itself can further amplify inflammatory responses,
particularly within the left atrium [30].

Genetics

Genetic factors play a significant role in the patho-
genesis of AF, with genome-wide association studies
identifying multiple susceptibility loci, particularly
near the PITX2 gene on chromosome 4q25 [31]. Altered
PITX2 expression has been linked to atrial electrical
remodeling, impaired mitochondrial function, and
increased AF susceptibility [32, 33]. Several additional
genes involved in ion channel regulation, cardiomy-
ocyte structure, and electrophysiology—including
SCN5A, TTN, TBX5, SYNPO2L, KLF15, and TNNT2
- have also been associated with AF development
and arrhythmogenesis [34–42]. Upregulation of NCX1
through FKBP5 deficiency may further promote de-
layed afterdepolarizations and AF triggering. Overall,
both common and rare genetic variants contribute
to the heterogeneous and multifactorial nature of
AF, highlighting the potential role of genomics in
individualized risk assessment and targeted therapy.

Clinical Presentations

The clinical presentation of AF is highly variable,
ranging from asymptomatic disease to severe hemody-
namic instability and thromboembolic complications.
Symptom severity depends on ventricular rate, dura-
tion of arrhythmia, underlying cardiac disease, and
individual patient characteristics.

Typical symptoms

Palpitations are the most commonly reported symp-
tom and are typically described as a rapid or irregular
heartbeat. Other frequent symptoms include dysp-
nea, fatigue, poor effort tolerance, dizziness, chest
tightness, and generalized weakness. Syncope is less
common but may occur in patients with rapid ven-
tricular response, underlying structural heart disease,
or concomitant conduction abnormalities [43].

Rapid and irregular ventricular response reduces
diastolic filling time and impairs cardiac output,
contributing to symptoms, such as dyspnea or ex-
ercise intolerance. Furthermore, patients with se-
vere irregular ventricular response may present with
symptomatic hypotension, acute heart failure, and
pulmonary edema. In addition, the loss of coordinated
atrial contraction (“atrial kick”) may significantly
decrease ventricular filling, thereby reducing cardiac
output, eventually leading to myocardial ischemia and
cardiogenic shock [43].

Patients with long-standing and poorly controlled
AF are at increased risk of cognitive impairment,
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including embolic stroke, vascular dementia, and de-
pressive symptoms. Epidemiologically, AF accounts for
20-30% of all ischemic strokes, and 10% of cryptogenic
strokes [43]. Neuroimaging studies using magnetic
resonance imaging (MRI) have demonstrated more
than a twofold increase in the odds of silent cerebral
ischemia in patients with AF compared with individ-
uals in sinus rhythm [44–46].

Asymptomatic AF

A large proportion of patients with AF remain
asymptomatic, with the arrhythmia often detected
incidentally during routine electrocardiography or
ambulatory monitoring. In fact, AF is classified as
symptomatic based on whether patients are aware of
palpitations during episodes and whether they experi-
ence symptomatic improvement in sinus rhythm [47].
However, this approach underestimates the broader
clinical impact of AF, including its association with
stroke, dementia, valvular regurgitation, ventricular
dysfunction, and heart failure. Importantly, asymp-
tomatic AF has been independently associated with
an increased risk of stroke and mortality compared
with symptomatic AF [48–50].

Therefore, the true clinical burden of AF in appar-
ently asymptomatic patients requires a more compre-
hensive assessment beyond symptom reporting alone.
The Active Monitoring for Atrial Fibrillation (AMALFI)
randomized clinical trial demonstrated that remote,
long-term (14-day) mail-based ECG patch screening
in older patients at moderate to high risk of stroke
led to a modest increase in AF detection at 2.5 years
[51]. This finding supports the potential value of AF
screening in improving long-term detection rates and
potentially increasing appropriate anticoagulation use
compared with usual care.

Quality-of-life effects

AF has a substantial impact on quality of life (QoL),
often independent of ventricular rate or overall ar-
rhythmia burden. A substantial proportion of patients
with AF report impaired QoL and reduced exercise
tolerance, with worse outcomes observed in women,
younger individuals, and patients with significant
comorbidities [52–56]. The unpredictable nature of
AF episodes may contribute to psychological distress,
including anxiety, depression, and reduced social
and occupational functioning. In addition, recurrent
hospitalizations, adverse effects of antiarrhythmic or
anticoagulant therapies, and fear of stroke or sudden
clinical deterioration further exacerbate impairment in
overall well-being [43]. These multidimensional effects
highlight AF as not only a rhythm disorder but also
a chronic condition with significant psychosocial and
functional consequences.

Diagnostic Criteria

Screening patients with risk factors provides a bet-
ter strategy in diagnosing. According to AHA’s guide-
line, the two major predictive models are CHARGE-AF
(Table 3), developed predominantly in populations
of European descent, and the C2HEST score (Table
4), which has shown particular applicability in Asian
populations; both have demonstrated favorable per-
formance in predicting incident AF. The ESC provides
a Class I recommendation to use the modified EHRA
(mEHRA) (Table 5) scale to quantify symptoms. Both
guidelines recommend a similar initial evaluation for
newly diagnosed AF, including ECG confirmation
with absent distinct P waves, irregularly irregular
RR intervals, and an episode duration ≥ 30 seconds.
A targeted history and physical examination are ad-
vised to identify potential triggers and comorbidities.
Recommended laboratory investigations include renal
and liver function, electrolytes, full blood count, thy-
roid function, and glycemic assessment. Transthoracic
echocardiography is a Class I recommendation in both
guidelines to assess cardiac structure, chamber size,
and LVEF for therapeutic guidance.

Table 3: CHARGE-AF: Cohorts for Heart and Aging Re-
search in Genomic Epidemiology model for atrial fibrillation.
(Copyright: ACC/AHA/ACCP/HRS 2023 Guideline for the
Diagnosis and Management of Atrial Fibrillation) [4].

Variable (X) Estimated β
Coefficient (SE) HR (95% CI)

Age (per 5-y increment) 0.508 (0.022) 1.66 (1.59–1.74)

White race 0.465 (0.093) 1.59 (1.33–1.91)

Height (per 10-cm increment) 0.248 (0.036) 1.28 (1.19–1.38)

Weight (per 15-kg increment) 0.115 (0.033) 1.12 (1.05–1.20)

Systolic BP (per 20-mm Hg
increment) 0.197 (0.033) 1.22 (1.14–1.30)

Diastolic BP (per 10-mm Hg
increment) −0.101 (0.032) 0.90 (0.85–0.96)

Smoking (current versus
former/never) 0.359 (0.063) 1.42 (1.25–1.60)

Diabetes (yes) 0.237 (0.073) 1.27 (1.64–2.48)

Myocardial infarction (yes) 0.496 (0.089) 1.64 (1.38–1.96)

Table 3 does not encompass all complications.

⋆ Five-year risk is given by: 1 − 0.9718412736exp(ΣβX−12.4411305) , where β is
the regression coefficient (column 2) and X is the level of each variable risk
factor.

AF indicates atrial fibrillation; BP, blood pressure; CHARGE-AF, Cohorts for
Heart and Aging Research in Genomic Epidemiology model for atrial
fibrillation; HR, hazard ratio; and SE, standard error.

Management

The American Heart Association and European
Society of Cardiology use different classification and
management frameworks, but both share the same
core principles of AF care. Lifestyle and cardiovascular
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Table 4: C2HEST score (Copyright: ACC/AHA/ACCP/HRS
2023 Guideline for the Diagnosis and Management of Atrial
Fibrillation) [4].

Acronym Risk Factor Points

C2 CAD/COPD 1–2

H Hypertension 1

E Elderly (age ≥ 75 y) 2

S Systolic heart failure 2

T Thyroid disease (hyperthyroidism) 1

⋆ Total points 0–8. For the C2HEST score, the C statistic was 0.749, with 95%
CI of 0.729–0.769. The incident rate of AF increased significantly with higher
C2HEST scores.

AF indicates atrial fibrillation; CAD, coronary artery disease; C2HEST,
coronary artery disease or chronic obstructive pulmonary disease [1 point
each]; hypertension [1 point]; elderly [age ≥ 75 y, 2 points]; systolic HF [2
points]; thyroid disease [hyperthyroidism, 1 point]; and COPD, chronic
obstructive pulmonary disease.

Table 5: Modified European Heart Rhythm Association
(mEHRA). (Copyright: 2024 ESC Guidelines for the manage-
ment of atrial fibrillation developed in collaboration with the
European Association for Cardio-Thoracic Surgery (EACTS)
| European Heart Journal | Oxford Academic) [3].

Score Symptoms Description

1 None AF does not cause any symptoms

2a Mild Normal daily activity not affected by
symptoms related to AF

2b Moderate
Normal daily activity not affected by
symptoms related to AF, but patient
troubled by symptoms

3 Severe Normal daily activity affected by symptoms
related to AF

4 Disabling Normal daily activity discontinued

AF, atrial fibrillation. © ESC 2024

risk-factor modification are recognized as foundational
therapy, while stroke prevention with anticoagulation
remains a major priority. Both guidelines also em-
phasize shared decision-making and multidisciplinary
care. The AHA uses the HEAD2TOES and SOS mod-
els, whereas the ESC adopts the AF-CARE pathway,
yet both ultimately focus on optimizing comorbidities,
preventing stroke, and reducing symptoms.

Optimize cardio-vascular risk factors

Consistent with both guidelines, cardiovascular
risk-factor modification remains a cornerstone of AF
management. Among numerous contributing factors,
several have significant impact on long-term patient
outcomes. In this context, the American Heart Asso-
ciation (AHA) HEAD2TOES framework provides a
practical approach for systematic identification and
optimization of major modifiable risk factors [4].

Figure 1: Pillars of AF Management: AF indicate Atrial
fibrillation. Illustration from [4].

Figure 2: Multidisciplinary approach to AF management.
Principal caregivers are involved in the community and
hospital settings to provide optimal, patient-centred care for
patients living with AF. AF-CARE, atrial fibrillation—[C]
Comorbidity and risk factor management, [A] Avoid stroke
and thromboembolism, [R] Reduce symptoms by rate and
rhythm control, [E] Evaluation and dynamic reassessment.
Illustration from [3].

Heart failure

Heart failure is a key determinate prognosis for
patients with AF, and HF is the most common cause
of death for patients presenting with clinical AF. More
than one-third of patients with HFpEF and no AF at
baseline develop incident AF during follow-up [3, 4].
LA compliance and mechanics progressively decline
with increasing AF burden in HFpEF, increasing risk
for new onset AF and progressive AF [57]. SGLT2
inhibitors are recommended in patients with AF and
HF to reduce HF hospitalization and cardiovascular
mortality [58, 59]. For patients with HFrEF (LVEF ≤
40%) ESC recommends Guideline-Directed Medical
Therapy (GDMT), including ACE inhibitors/ARBs
or ARNI (sacubitril-valsartan) and mineralocorticoid
receptor antagonists (MRAs) [3]. In contrast, AHA

26



Ngoc Quang Anh Nguyen, Truong Thanh Phuong Ha, Sanad Ahmad, Thi Anh Thao Chu, Thach Nguyen

favors a more aggressive approach in rhythm con-
trol because of its greater benefit and improvement
of quality of life for these patients (39). Although
Sacubitril-valsartan has shown greater benefit than
ACE inhibitors or ARBs in patients with symptomatic
HFrEF (generally EF < 50%), there was no reduction
in new-onset of AF following PARADIGM-HF trial
[60]. Mineralocorticoid receptor antagonists reduce
mortality regardless of AF status and decrease the
risk of incident AF in HFrEF [61]. In patients with
HFpEF (LVEF ≥ 50%) and AF, the ESC emphasizes the
benefits of SGLT2 inhibitors, supported by multiple
clinical trials [3, 62, 63], whereas the AHA considers
catheter ablation to improve symptoms and quality
of life [4]. A meta-analysis on catheter ablation in
patients with HFpEF that included 7 studies has
shown that ablation with these patients is associated
with a similar arrhythmia-free survival and safety
profile when compared to patients with HFrEF or
without heart failure [64].

Hypertension

Hypertension is one of the lead contributors to
AF development according to AHA, and intensive
blood pressure control has been shown in observa-
tional and randomized studies to reduce incident
AF risk [4]. While the AHA highlights hypertension
as a leading contributor to AF development, ESC
guidelines similarly recognize hypertension as a ma-
jor modifiable risk factor without explicitly ranking
its relative contribution [3]. Furthermore, a large
observational data demonstrated that heart failure
showed the strongest association with AF compared to
other comorbidities, including coronary artery disease
(CAD), hypertension (HTN), hyperlipidemia (HLD),
and type 2 diabetes (T2D) [65]. Regardless of whether
hypertension is considered the leading determinant
of AF, substantial evidence consistently identifies it as
a major risk factor. A systematic review demonstrated
a linear association between systolic blood pressure
and AF risk, while diastolic blood pressure showed a
nonlinear relationship with steeper risk increases at
lower levels. AF risk increased even within normal
blood pressure ranges, and individuals with blood
pressure around 180/110 mmHg had a 1.8-2.3-fold
greater AF risk than those with 90/60 mmHg [66].
Given the strong association between hypertension
and AF, antihypertensive therapy has been investigated
not only for blood pressure control but also for AF
prevention such as ACEi, ARBs, MRAs. The benefit of
ACE inhibitors and ARBs in AF primarily derives from
inhibition of angiotensin II-mediated profibrotic and
proarrhythmic signaling via the ATII type 1 receptor,
thereby attenuating structural and electrical remod-
eling [67]. Similarly, aldosterone promotes fibrosis
through mineralocorticoid and amplifies angiotensin
II effects via ATII type 1 receptor activation, providing
a mechanistic basis for the protective role of MRAs in
AF prevention [68]. Both the AHA and ESC support
the use of ACE inhibitors and ARBs in hypertensive

patients with AF. Multiple studies have demonstrated
favorable outcomes in reducing AF recurrence within
this population [4, 69]. Notably, one comparative
study evaluating telmisartan and nifedipine for AF
recurrence prevention reported similar therapeutic
efficacy between the two agents, but telmisartan
demonstrated greater attenuation of atrial remodeling
progression [70]. Mineralocorticoid receptor antago-
nists (MRAs): spironolactone, eplerenone, finerenone
have accumulated a consistent signal in preventing
AF occurrence across meta-analyses. A 2026 meta-
analysis of 6 major placebo-controlled RCTs across
cardiorenal metabolic populations found a 21% reduc-
tion in new-onset AF [68]. A 2025 Bayesian network
meta-analysis including 22 RCTs and 66,156 patients
compared antihypertensive strategies for AF preven-
tion. Using SUCRA (Surface Under the Cumulative
Ranking Curve) analysis, ACE inhibitors combined
with thiazide diuretics ranked highest, followed by
ARBs, MRAs, and ACE inhibitors alone for preventing
AF events [71].

Obesity

Obesity is associated with the development and
progression of AF, and well established in cardio-
vascular epidemiology. Patients with obesity can
increase up to 49% of new incidence of AF [72].
Weight reduction is consistently recommended for
patients with AF, but an important clinical question
remains: how much weight loss is truly required
to achieve meaningful benefit? A metanalysis of 5
studies (548 patients) has shown ≥ 10% body weight
loss cuts AF recurrence by 71% compared with those
who lose < 10% or gain weight — and < 10% loss
was not significantly protective [73]. Physical fitness
weekly also highly recommended for AF patients.
Evidence indicates that 60-120 minutes moderate-
to-vigorous intensity exercise weekly may provide
significant clinical benefit, including improved quality
of life, reduction in cardiovascular adverse events, and
increased likelihood of maintaining freedom from AF
[74, 75].

Diabetes

Diabetes is also a major risk factor, present in
roughly 25% of AF patients, it worsens the prognosis
for these patients [3]. Addressing diabetes in patients
with AF is clinically relevant for reducing AF burden,
with SGLT2 inhibitors demonstrating the most consis-
tent and significant favorable AF signal. A large data
with individuals with diabetes coexisting with AF
reported significantly lower all-cause mortality with
SGLT2 inhibitors compared to other oral antidiabetics
[76, 77]. GLP-1 receptor agonists, in contrast, have
shown inconsistent findings. A 2025 meta-analysis
of observational studies published in the European
Heart Journal found no reduction in AF incidence
with GLP-1 therapy [78]. However, a subsequent 2026
meta-analysis reported an 18% reduction in AF among
overweight individuals, independent of weight loss or
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concomitant SGLT2 inhibitor use [79], suggesting that
overweight status itself may influence the effectiveness
of GLP-1 therapy in AF prevention. Metformin still
remains as a background therapy with a safety profile
for hospitalized and non-critical ill patients [80]. A
2025 meta-analysis of observational studies reported
that metformin was associated with a 15% reduction
in new-onset AF. However, this association appeared
attenuated with increasing age, with weaker effects
observed in older patients. The proposed benefit of
metformin may relate not only to glycemic control,
but also to its anti-inflammatory and antioxidative
properties. Glycemic control by the ACCORD trial
has shown no difference in incidence of AF between
intensive control (HbA1c target < 6%) vs. standard
(7–7.9%) [81]. However in the ablation context, poor
glycemic control in 12 months preablation predicts
91% recurrence of AF post ablation [3, 4, 82].

Tobacco (Smoking)

Smoking is an established independent risk factor
associated with increasing risk of AF. It is genuinely
modifiable and rapidly beneficial, making it a prior-
ity target alongside weight management and blood
pressure control. A large meta analysis of prospective
studies has shown dose dependent on current smoker
with relative risk was 1.32 (95% CI 1.12–1.56, I2=84%,
n=11 studies), 1.09 (95% CI 1.00–1.18, I2=33%, n=9) for
former smokers and 1.21 (95% CI 1.12–1.31, I2=80%,
n=14) for ever smokers compared to never smokers
[83]. Another separate metanalysis of prospective
cohort studies also shares the same association, with
relative risk of 1.38 on current smokers in men, but
1.28 in women (95% CI, 0.93–1.76; p=0.1356) with non-
statistic significant result [84]. Smoking cessation has
a great positive impact on reduction of recurrence AF.
A longitudinal cohort study has shown risk of AF
was 13% lower in former smokers and 18% lower in
those who quit smoking during the study compared
to current smokers [85].

Alcohol

Alcohol consumption enhances the risk of AF
in a fairly linear fashion, with clear evidence that
binge drinking heightens the risk [4]. Abstinence from
alcohol shows reduced recurrence of AF about a 24.3%
relative reduction compared with non-abstinence’s
group and the abstinence group had a longer period
before recurrence of atrial fibrillation than the control
group [86].

Sleep

Sleep disorders are recognised as one of the risk
factors significantly contributing to AF. OSA among
them has shown the most signal across studies. A large
2022 meta-analysis found AF incidence 88% higher
in OSA patients, with age and hypertension further
amplifying the association [87]. Dose-dependent effect
was also observed among patients with OSA [88].

Furthermore, the risk of AF was not limited at OSA,
insomnia is a condition that is worth taking attention.
A 2022 Taiwan national wide cohort has shown
sleep disorders increasing risk of new-onset AF, with
insomnia as a major contributor following with sleep
apnea [89]. Treatment for these conditions might have
a positive result on preventing recurrence of AF as
well as adverse outcomes. A nuance from a 2025 JAHA
study (n = 466, severe OSA) is clinically important:
CPAP didn’t reduce early (within 1-year) recurrence
but dramatically reduced very late recurrence beyond
1 year (7.6% vs. 21.6%, adjusted HR 0.30) [90]. With
this in mind, CPAP long term adherence might
prove its benefit in management of AF. However,
most available evidence is derived from observational
studies. Notably, one analysis comparing randomized
controlled trial with observational data demonstrated
no significant difference between CPAP and non-CPAP
groups [91]. Therefore, the effect still needs to be
considered.

Rate control

Rate control is a fundamental pillar of care focused
on alleviating symptoms and preventing tachycardia-
induced cardiomyopathy. Both guidelines adopt a
lenient rate control strategy as the initial goal for most
patients, based largely on the RACE II trial [3, 4]. The
study has shown a lenient approach (resting HR <
110 bpm) cardiovascular morbidity and mortality at 3
years was lower, higher target attainment, and fewer
clinical visits compared with strict rate control (resting
HR < 80 bpm + exercise < 110 bpm). Even among
patients who successfully achieved strict control,
outcomes were no better than lenient. Stricter control
reserve for symptomatic or who develop worsening
ventricular function [92]. According to both of the
guidelines, the choice of rate-control medication is
primarily dictated by the patient’s left ventricular
ejection fraction (LVEF) with the cut-off 40%. For
patients with LVEF > 40%, intravenous beta-blockers or
nondihydropyridine CCBs are preferred with adequate
rate control in 70% of patients for beta-blockers
and 54% for CCBs [93]. CCBs perform comparably
to beta-blockers for resting rate control but allow
significantly higher maximum exercise heart rates [94].
For patient with LVEF < 40%, CCBs is contraindicated
due to increasing complications (worsening HF [95],
AKI [96], hypotension [97]. Beta-blockers remain the
cornerstone therapy for this patient subgroup, whereas
digoxin is generally reserved as an alternative be-
cause its vagotonic effects fail to adequately control
ventricular rate during exercise and long-term use
has been associated with increased mortality [98, 99].
In hemodynamically unstable patients, amiodarone
was considered for acute rate control in supported
clinical evidence [97, 100]. Notably, AHA uniquely
considers adjunctive intravenous magnesium (Class
IIa) to facilitate achievement and maintenance of
acute rate control [4]. Monotherapy usually fails to
control the rate or symptoms (70% patients for beta-
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blockers, 54% for CCBs as mentioned above), both
guidelines recommend combining agents. The first line
approach should be digoxin with either a beta-blocker
or calcium channel blocker. Digoxin with beta-blocker
has demonstrated durable rate control and reduced
mortality, with the greatest benefit observed in pa-
tients with HFrEF [101]. Digoxin + CCBs as alternative
and require monitoring due to the risk of bradycardia
[3]. Ivabradine represents a novel approach to rate
control in AF, acting through If channel inhibition to
reduce AV nodal conduction [102]. Upon that finding,
BRAKE-AF project is conducted to assess ivabradine
use for rate control in atrial fibrillation, which might
include into AF management [103]. For patients whose
symptoms remain refractory to intensive pharmaco-
logical rate and rhythm control, atrioventricular (AV)
node Ablation combined with permanent pacemaker
implantation are recommended [3, 4]. Furthermore,
a case report of refractory HF driven by AF compli-
cated by hypertrophic cardiomyopathy highlighted
His bundle pacing as an alternative to conventional
right ventricular pacing following AVNA, potentially
avoiding pacing-induced dyssynchrony [104].

Rhythm control

Rhythm control, alongside rate control, contributes
substantially to symptom reduction and remains a ma-
jor pillar in the management of AF. Early rhythm con-
trol, initiated within 12 months of AF diagnosis with
maintenance of sinus rhythm, is no longer regarded
solely as symptom management, but has demonstrated
significant reductions in mortality, hospitalization, and
major cardiovascular adverse events [3, 4]. Multiple
studies have shown catheter ablation remarkably
reduce mortality compare to antiarrhythmic agents,
HF patients are group which receive the most benefit
[105–109]. Electrical cardioversion is recommended
in hemodynamically unstable patients or when rapid
rhythm restoration is required, following exclusion
of atrial thrombus by imaging or at least 3 weeks of
anticoagulation therapy. Its immediate success rate
approaches 90%, and maintenance of sinus rhythm at
1 month strongly predicts sustained sinus rhythm at
12 months [110]. However, AF management should
not rely solely on physician-directed decisions, as
patient preference remains central to treatment selec-
tion. Therefore, antiarrhythmic drugs (AADs) remain
essential, particularly for patients who are ineligible
for, decline, or require adjunctive therapy alongside
catheter ablation or electrical cardio conversion to
maintain sinus rhythm. Across head-to-head compar-
isons and network meta-analyses, the efficacy ranking
for maintenance of sinus rhythm remains consistent:
amiodarone > flecainide/propafenone ≈ sotalol >
dronedarone. Although amiodarone is the most ef-
fective antiarrhythmic agent, its substantial long-term
toxicity limits use [111]. Accordingly, selection of AAD
therapy is largely determined by the presence of
structural heart disease. In patients with no or minimal
structural heart disease, flecainide, propafenone, or

dronedarone are preferred first-line agents. In patients
with coronary artery disease, dronedarone or sotalol
are favored, whereas flecainide and propafenone are
contraindicated. For patients with HFrEF (LVEF ≤
40%), amiodarone and dofetilide remain the only
recommended options, while other AADs are consid-
ered potentially harmful [3, 4]. Current antiarrhythmic
drugs for AF remain limited by incomplete efficacy,
contraindications, and adverse effects. AP30663, a
KCa2 channel inhibitor, was evaluated in a phase
II trial, where patients receiving AP30663 were sig-
nificantly more likely to achieve conversion to sinus
rhythm compared with placebo, with greater efficacy
observed at higher doses, thereby introducing a novel,
more atrial-selective approach to AF management
[112].

Anticoagulation

Anticoagulation therapy in atrial fibrillation (AF) is
a foundational component of management, primarily
guided by clinical risk scores and the presence of
specific comorbidities. The 2024 ESC recommends the
CHA2DS2-VA score, excluding sex as a scoring crite-
rion, with oral anticoagulation (OAC) recommended
for scores ≥ 2 (Class I) and considered for scores
of 1 (Class IIa) [3]. On the other hand, the 2023
AHA continues to endorse the CHA2DS2-VASc score,
recommending OAC for high-risk patients (≥ 2 in men,
≥ 3 in women; Class I) and considering it reasonable
for intermediate-risk patients (1 in men, 2 in women;
Class IIa) [4]. HAS-BLED serves as a tool for safety and
risk modification rather than a gatekeeper for therapy.
Both organizations emphasize that a high bleeding
risk score (≥ 3) should not be used as a reason
to withhold necessary oral anticoagulation (OAC),
more like a signal to correct modifiable bleeding
risk factors (uncontrolled hypertension, labile INR
if on warfarin, NSAIDs, alcohol). Overall, both guide-
lines favor direct oral anticoagulants (DOACs) over
vitamin K antagonists (VKAs), supported by major
trials including RE-LY (dabigatran), ROCKET AF
(rivaroxaban), ARISTOTLE (apixaban), and ENGAGE
AF (edoxaban), which demonstrated noninferiority or
superiority in stroke prevention with lower rates of
intracranial bleeding compared with VKAs [3, 4, 113–
116]. The presence of certain conditions significantly
alters which anticoagulant is used and how it is dosed.
In CKD, regardless of creatinine clearance DOACs
are favored over VKAs because of better mortality
outcomes [117]. DOACs have variable degrees of
renal clearance: dabigatran 80%, edoxaban 50%,
rivaroxaban 35%, apixaban 27%, and they require
dose adjustment based on different stages of CKD
which are listed on Table 6 of AHA guideline [4, 118].
In advanced CKD, current evidence favors apixaban
because of its lower renal excretion ( 27%) and lower
thromboembolic risk compared with dabigatran [119].
Furthermore, in CKD stages 3-5, apixaban has been
associated with lower bleeding risk compared with
VKAs [120]. HF in AF patients does not change
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Table 6: DOACs dose adjustment in CKD patients (Copyright: ACC/AHA/ACCP/HRS 2023 Guideline for the Diagnosis and
Management of Atrial Fibrillation) [4].

CrCl (mL/min)

DOAC > 95 51–95 31–50 15–30 < 15 or on dialysis

Apixaban 5 or 2.5 mg twice
daily⋆

5 or 2.5 mg twice
daily⋆

5 or 2.5 mg twice
daily⋆

5 or 2.5 mg twice
daily⋆ 5 or 2.5 mg twice daily⋆

Dabigatran 150 mg twice daily 150 mg twice daily 150 mg twice daily 75 mg twice daily Contraindicated

Edoxaban Contraindicated 60 mg once daily 30 mg once daily 30 mg once daily Contraindicated

Rivaroxaban 20 mg once daily 20 mg once daily 15 mg once daily 15 mg once daily 15 mg once daily†

Note that other, nonrenal considerations such as drug interactions may also apply. The gray area indicates doses not studied in the pivotal
clinical trials of these agents.
⋆ If at least 2 of the following are present: serum creatinine ≥ 1.5 mg/dL, age ≥ 80 y, or body weight ≤ 60 kg, the recommended dose is 2.5
mg twice daily. The ARISTOTLE trial excluded patients with either a creatinine of > 2.5 mg/dL or a calculated CrCl < 25 mL/min.
† Rivaroxaban is not recommended for other indications in patients with a CrCl < 15 mL/min, but such a recommendation is not made for
the AF indication. However, pharmacokinetic data are limited.

AF indicates atrial fibrillation; ARISTOTLE, Apixaban for Reduction in Stroke and Other Thromboembolic Events in Atrial Fibrillation; CrCl,
creatinine clearance; and DOAC, direct oral anticoagulant.

the choice of anticoagulation therapy (DOACs still
preferred), but one key interaction needs to be noted:
Amiodarone increases DOAC plasma concentrations,
which may elevate bleeding risk, although no signifi-
cant difference in mortality has been observed [121].
This is believed to be the mechanism of amiodarone
as CYP3A4 inhibitors and DOACs as substrates of
p-glycoprotein, which heavily rely on CYP3A4 to
metabolize [118]. In valvular heart disease, particularly
mechanical prosthetic valves and rheumatic mitral
stenosis, evidence suggests that DOACs are associated
with a higher risk of thromboembolic events compared
with VKAs; therefore, VKAs remain the recommended
therapy [122, 123]. For all other valvular diseases,
DOACs are still preferred. In patients with coexisting
CAD and AF, antithrombotic management is partic-
ularly complex due to the need to balance between
stroke prevention with oral anticoagulation and dual
antiplatelet therapy required after PCI. In patient
with recent PCI (within 12 months), triple therapy
(DOAC + aspirin + P2Y12) is necessary short-term (1-
4 weeks), then aspirin should be omitted and DOAC
with P2Y12 (preferably clopidogrel) be continued in
6-12 months. Multiple studies have shown the dual
therapy reduces 40% bleeding risk compared to triple
therapy without meaningfully increasing ischemic
events, with apixaban has shown least bleeding events
[124]. In patients with chronic CAD (> 12 months
from the last event, no recent stenting), combination
therapy with OAC and antiplatelet agents has been
associated with higher mortality outcomes compared
with OAC alone [125]. Therefore, OAC monotherapy,
preferably with a DOAC, is the standard approach
beyond 12 months after the index event [3, 4].

Differential Diagnosis

Atrial fibrillation must be differentiated from other
arrhythmias and conduction abnormalities that can

present with similar presentation of irregular or rapid
heart rhythms. Accurate distinction requires careful-
history, thorough physical examination and electro-
cardiographic evaluation. The primary mimickers of
atrial fibrillation (AF) and their major differentiating
features include:

Atrial Flutter

Atrial Flutter: Atrial flutter is driven by an or-
ganized macroreentrant circuit unlike the chaotic,
irregular signals seen in atrial fibrillation. The surface
ECG reveals classic "sawtooth" flutter waves (F waves)
with a consistent morphology that are best visualized
in the inferior leads (II, III, aVF). True F waves will
consistently maintain a constant rate and amplitude
[4].

Multifocal Atrial Tachycardia (MAT)

MAT is an irregular rapid supraventricular tachy-
cardia originating from multiple ectopic foci within
the atria. The diagnosis is established electrocardio-
graphically by identifying three or more distinct P-
wave morphologies in a single lead, heart rate greater
than 100 beats/min, irregular P-P intervals, and a
clearly preserved isoelectric baseline between P waves.
MAT most commonly present in elderly patients with
significant pulmonary disease-particularly chronic
obstructive pulmonary disease (COPD) [126].

Sinus Tachycardia

Sinus tachycardia is a supraventricular tachycardia
originating from the Sinoatrial node. It usually occurs
as a physiologic response to conditions such as fever,
pain, anemia, hypovolemia or hyperthyroidism. On
electrocardiogram, it is defined by a heart rate > 100
bpm, with a normal P wave preceding every QRS
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complex, a constant PR interval, and a regular R–R
interval. It also has a gradual onset and off-set [127].

Premature atrial complexes (PACs)

Clinically, frequent Premature Atrial Contractions
(PACs) can mimic the irregular pulse of atrial fibril-
lation, though a standard ECG easily differentiates
the two: PACs present as early, ectopic P waves that
interrupt an underlying sinus rhythm, whereas AFib
is characterized by a chaotic, P-wave-less baseline.
These premature beats are a strong, independent risk
marker for the future development of incident AFib
[128]. Accurately quantifying this ectopic risk requires
careful monitoring. Because a patient’s daily PAC
burden fluctuates significantly, securing a reliable
estimate usually demands at least seven days of
ambulatory monitoring; however, a single-day finding
of ≥ 10,000 PACs is highly specific and confirms severe
ectopy without the need for prolonged testing [129].

Other Supraventricular Tachycardias (AVNRT and
AVRT)

Atrioventricular nodal reentrant tachycardia
(AVNRT) and atrioventricular reentrant tachycardia
(AVRT) typically present as rapid, narrow-complex
tachycardias with highly regular R-R intervals
and abrupt, paroxysmal onsets. On ECG, AVNRT
is classically characterized by P waves that are
either buried within the QRS complex or appear
as retrograde deflections. In addition some patients
with multiple slow retrograde pathways can resemble
irregular RR on ECG, that makes the reason why it
can be confused with AF. A case report of 3 patients
has demonstrated this well, a mislead into AF which
led into initiation of amiodarone and DOACs can
cause major consequences if the correct diagnosis has
not been made [130].

Wide-Complex Tachycardias (Polymorphic VT and
Pre-excited AF)

Wide-complex irregular tachycardias commonly
arise when atrial fibrillation (AF) is accompanied
by aberrant intraventricular conduction (e.g., a rate-
related bundle branch block) or anterograde conduc-
tion over an accessory pathway (e.g., Wolff-Parkinson-
White syndrome). Clinically, these rhythms must be
urgently differentiated from polymorphic ventricular
tachycardia (VT). Electrocardiographically, pre-excited
AF is distinguished by extreme R-R irregularity, ex-
ceptionally rapid ventricular rates, and highly vari-
able QRS morphologies that reflect shifting degrees
of fusion between the accessory pathway and the
atrioventricular node. Accurate diagnostic differen-
tiation is critical; the inadvertent administration of
standard AV-nodal blocking agents in pre-excited
AF can paradoxically accelerate accessory pathway
conduction, precipitating rapid hemodynamic collapse
and degeneration into ventricular fibrillation [131].

Prognosis

AF is a progressive disease that significantly wors-
ens a patient’s long-term health trajectory, particularly
regarding mortality and hospitalization. AF is associ-
ated with a 2-fold increased risk of all-cause mortality,
with heart failure being the most frequent cause, and
5 fold risk for stroke [3, 4, 132]. The prognosis of
AF is highly variable and strongly influenced by the
time of diagnosis [133], adherence to management
[134], and appropriate risk assessment strategies such
as the CHA2DS2-VASc score [135]. As AF tends to
progress from paroxysmal to persistent forms which
have worse prognosis, early intervention is critical. The
EAST-AFNET 4 trial found that the earlier initiation
of rhythm-control therapy following AF diagnosis
the lower the cardiovascular mortality, stroke, and
hospital admission rates due to heart failure compared
to standard care [136]. In addition, catheter-based and
surgical ablation procedures have shown long-term
efficacy in maintaining normal sinus rhythm, reducing
AF recurrence in patients by 50% for up to five
years post ablation, significantly improving long-term
clinical outcomes [137]. Overall, early diagnosis along
with timely initiation of rhythm-control therapies and
using validated risk assessment scores are essential to
improve long clinical outcomes and to reduce atrial
fibrillation related complications.

Complications

Stroke and Systemic Thromboembolism

Atrial fibrillation is a well-established predictor of
stroke, increasing risk by nearly five-fold, primarily
due to blood stasis and subsequent thrombus for-
mation within the left atrial appendage. Compared
with non-AF strokes, AF-related strokes more fre-
quently result in fatal outcomes or significant long-
term disability [132]. Thromboembolic risk must be
routinely stratified using clinical tools such as the
CHA2DS2-VASc score. For patients at elevated risk,
anticoagulation with a vitamin K antagonist or a direct
oral anticoagulant reduces stroke risk by 60% to 80%
[138].

Heart Failure and Cardiomyopathy

Atrial fibrillation and heart failure (HF) share a
highly complex, bidirectional pathophysiological rela-
tionship. The loss of coordinated atrial systole, com-
bined with rapid, irregular ventricular rates, severely
impairs cardiac output and directly promotes progres-
sive left-ventricular dysfunction, frequently precipi-
tating tachycardia-induced cardiomyopathy [139]. The
coexistence of HF and AF is associated with increased
mortality compared to either condition alone, although
early rhythm control via ablation in patients with HF
with reduced ejection fraction (HFrEF) has been shown
to improve systolic function [138].
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Myocardial Infarction and Ischemia

Independent of common atherosclerotic risk factors,
patients with AF remain at nearly twice the risk of de-
veloping MI [140]. An AF-induced increase in periph-
eral prothrombotic risk mediated through systemic
platelet activation, thrombin generation, endothelial
dysfunction, and inflammation—offers a highly plau-
sible mechanistic explanation for this increased risk.
Additionally, episodes of poorly controlled, rapid AF
with an uncontrolled ventricular response can result
in demand ischemia, leading to type 2 MI, which
typically occurs without ST elevation. This excess risk
of MI and related cardiovascular events is notably
higher in women than in men [141]. Furthermore, the
co-occurrence of AF and MI significantly elevates the
risk of HF, ischemic stroke, and all-cause mortality
compared to either condition alone [142].

Cognitive Impairment and Dementia

Atrial fibrillation acts as a chronic driver of cogni-
tive decline; patients with AF are subject to acceler-
ated deterioration in memory and executive function,
exhibiting an approximately 1.4-2.2-fold higher risk
of developing incident dementia compared to those
in normal sinus rhythm. Mechanistically, cognitive
impairment in AF may result from cerebral hypoper-
fusion, thromboembolic events, systemic inflamma-
tion, neurohormonal activation, and brain atrophy.
Consequently, oral anticoagulation (OAC) in AF is
associated with lower rates of incident dementia
compared with no anticoagulation or warfarin, but
randomized trials such as BRAIN-AF and GIRAF have
not demonstrated a clear cognitive benefit, underlining
the low-to-moderate certainty of this evidence [143–
145].

Conclusion

Atrial fibrillation, one of the most common arrhyth-
mias worldwide, remains a major burden to global
healthcare. Its association with multiple cardiovascular
risk factors contributes to severe adverse outcomes,
including stroke, heart failure, myocardial infarction,
and increased mortality. With extensive studies, the
understanding of AF has evolved from electrical
disorder to a progressive systemic disease, which was
driven by integration among arrhythmogenic triggers,
atrial substrate remodeling, autonomic dysfunction,
genetic, and cardiometabolic abnormalities. This im-
pacts on diagnosis and management significantly. Both
guidelines despite using different classification and
framework, they emphasize cardiovascular risk factors
modification, stroke prevention, and symptom control.
Emerging evidence highly supports early rhythm-
control (within 12 months of diagnosis), especially
catheter ablation, remarkably reduced cardiovascular
events and mortality. Rate control alongside rhythm
control with the aim to reduce patient’s symptoms and
improve exercise capacity. Despite modern diagnostic

and management measures, challenges still remain,
recurrence of AF, antiarrhythmic agent’s adverse effect,
residual cardiovascular risk. With novel promising
atria-selective therapy, metabolic management, out-
comes will improve.

Successful AF management requires a patient’s
center approach not just focus only on arrhythmia
suppression, reduction of cardiometabolic risk factors,
but also the quality of life.
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