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Abstract: Atrial fibrillation (AF) is a common 
arrhythmia linked to thromboembolic com-
plications, such stroke. This study reviewed 
its epidemiology, pathophysiology, and thera-
peutic strategies, emphasizing the use of an-
ticoagulants and thrombolysis. DOACs were 
shown to be effective for preventing throm-
boembolic events, while thrombolysis pro-
ved useful but limited in acute scenarios. The 
study concludes that technological advances 
and personalized approaches are crucial for 
improving AF management.
Keywords: Atrial fibrillation; thrombolysis; 
treatment.

INTRODUCTION
Atrial fibrillation (AF) is one of the most 

common cardiac arrhythmias, characteri-
zed by disorganized electrical activity in the 
atria, which results in ineffective atrial con-
tractions. This condition is associated with a 
significantly increased risk of thromboem-
bolic complications, such as stroke, as well as 
other cardiovascular morbidities (KUMAR 
et al., 2020). Understanding the pathophy-
siological and clinical aspects of AF, as well 
as developing effective therapies, is essential 
to reducing the mortality and morbidity as-
sociated with the disease.

From an epidemiological point of view, AF 
affects around 33 million people worldwide, 
with increasing prevalence due to population 
aging. Studies indicate that approximately 1 
to 2% of the global population is affected, 
with the highest incidence in individuals 
over the age of 65 (CHUGH et al., 2014). 
This prevalence varies according to factors 
such as gender, ethnicity and the presence of 
comorbidities such as hypertension, diabetes 
and heart failure. The growing burden of AF 
represents a substantial challenge for health 
systems in terms of early diagnosis, manage-
ment and prevention of complications (HIN-
DRICKS et al., 2021).
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One of the most worrying aspects of AF 
is its association with thromboembolic risk. 
Arrhythmia contributes to blood stasis in the 
atria, particularly in the left atrium, creating 
ideal conditions for the formation of thrombi. 
These thrombi can detach and cause embo-
lization in distant organs, such as the brain, 
leading to events such as ischemic stroke 
(WATSON et al., 2022). Patients with AF have 
a five times higher risk of stroke compared to 
individuals without the arrhythmia, which 
reinforces the importance of an effective pre-
vention strategy (LIP et al., 2018).

The prevention of thromboembolic events 
in AF patients is a fundamental pillar in the 
management of this condition. The CHA2DS-
2-VASc score is widely used to stratify the risk 
of thromboembolism in AF patients, guiding 
the decision on the need for antithrombotic 
therapies. Studies show that the introduction of 
oral anticoagulants, such as vitamin K antago-
nists (warfarin) and direct oral anticoagulants 
(DOACs), significantly reduces the incidence 
of thromboembolic events, such as stroke and 
systemic embolism (GIUGLIANO et al., 2013). 
In addition, advances in the perioperative ma-
nagement of anticoagulants have allowed for 
safer control in patients undergoing invasive 
procedures (STEFFEL et al., 2021).

The pathophysiological mechanisms un-
derlying thrombosis in AF patients are com-
plex and involve the interaction of three 
main components: blood stasis, endothe-
lial dysfunction and hypercoagulability, as 
described in Virchow’s triad. Atrial stasis, 
particularly in the left atrium, is the main 
contributor to thrombus formation. Histo-
pathological studies suggest that alterations 
in the atrial endothelium and the rheological 
properties of the blood also play critical ro-
les in this process (THRUSTON et al., 2019). 
These findings underline the importance of 
therapeutic interventions targeting each of 
these mechanisms.

Antithrombotic therapies are the main 
approach in the management of patients with 
AF. In addition to oral anticoagulants, anti-
platelet therapies, such as the use of acetylsa-
licylic acid, have been investigated, although 
their efficacy in preventing thromboembolic 
events in AF is inferior to anticoagulants. 
Recently, left atrial occlusion devices have 
emerged as an option for patients with con-
traindication to the use of anticoagulants 
(HOLMES et al., 2019). These advances hi-
ghlight the evolution of management strate-
gies to address the limitations of conventio-
nal therapies. Thrombolysis, or thrombolytic 
therapy, is a potentially life-saving interven-
tion in emergency situations such as acute 
ischemic stroke, especially in patients with 
AF. However, its indication is surrounded by 
controversy, since the presence AF increases 
the risk of complications, such as intracra-
nial hemorrhages (SAVER et al., 2015). Strict 
patient selection criteria and careful mana-
gement during and after the procedure are 
essential to minimize the risks and maximize 
the benefits of thrombolysis (EMMERSON 
et al., 2020).

The efficacy of thrombolysis in preven-
ting thromboembolic complications in pa-
tients with AF has been widely studied. Cli-
nical data show that early administration of 
thrombolytic agents, such as alteplase, can 
significantly improve outcomes in cases of is-
chemic stroke associated with AF. However, 
the restricted therapeutic window and the 
risks associated with the therapy limit its use 
in some patients (NINOMIYA et al., 2018). 
These factors highlight the need to carefully 
balance the risks and benefits of thromboly-
sis in each clinical situation.

The clinical challenges in managing pa-
tients with AF and thrombosis are numerous 
and range from early diagnosis to the se-
lection of appropriate therapeutic interven-
tions. The presence of comorbidities, such 
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as chronic kidney disease and heart failure, 
can complicate management and increase 
the risk of complications. In addition, adhe-
rence to antithrombotic treatment is often 
compromised due to factors such as the as-
sociated costs and side effects of medications 
(ROSE et al., 2021).

The relevance of new studies to improve 
AF and thrombosis management strategies 
cannot be underestimated. Research  areas 
such as genetics, biomarkers and new phar-
macological therapies has the potential to 
transform the care of these patients. In ad-
dition, the use of digital technologies, such 
as monitoring apps and wearable devices, 
can improve the early detection and mana-
gement of AF (VARMA et al., 2019). These 
advances offer new opportunities to improve 
clinical outcomes and reduce the burden of 
disease at a population level.

The aim of this study was to review epi-
demiological, pathophysiological and the-
rapeutic aspects of atrial fibrillation (AF), 
with a focus on preventing thromboembolic 
complications. The study explored the effi-
cacy of anticoagulants and thrombolysis, as 
well as the limitations of these approaches, 
analyzing the role of alternative devices and 
technological advances in the personalized 
management of AF patients.

METHODS
The search for scientific articles was car-

ried out using the National Library of Me-
dicine (PubMed) database. The descriptors 
were “H Pylori”; “infection”; “treatment”, 
using the Boolean operator “AND” between 
the respective words. The categories were: 
clinical trial and randomized clinical trial. 
The studies were selected from publications 
between 2014 and 2024, using articles in En-
glish and Portuguese as inclusion criteria. 
The exclusion criteria were articles that ad-
ded other pathologies to the central theme, 

disconnected from the proposed subject. 
The academic papers were reviewed using 
the following steps, in the following order: 
defining the topic; establishing the study ca-
tegories; proposing inclusion and exclusion 
criteria; checking and then analyzing the pu-
blications; organizing the information; and 
presenting the data.

RESULTS
By combining the descriptors used, a to-

tal of 1,353 papers were obtained from the 
PubMed database. Using the inclusion cri-
terion: articles published in the last 10 years 
(2014-2024), resulted in a total of 1007 ar-
ticles. Next, clinical trials, randomized con-
trolled trials or journal articles were added 
as inclusion criteria, giving a total of 95 arti-
cles. Articles in Portuguese or English were 
selected, resulting in 95 articles and then the 
free full text option was added, totaling 39 
articles. After reading the abstracts, those 
that did not fit the topic or were duplicated 
were excluded, totaling 24 articles, as shown 
in Figure 1.

DISCUSSION
Atrial fibrillation (AF) is the most com-

mon arrhythmia in adult patients and is as-
sociated with a significantly increased risk of 
ischemic stroke. Studies such as that by Car-
nicelli et al. (2022) evaluate the efficacy of 
direct oral anticoagulants compared to war-
farin, highlighting benefits in the prevention 
of embolic events in specific populations, in-
cluding the elderly and women. This appro-
ach is crucial, as individualizing treatment 
can mitigate hemorrhagic risks, especially in 
patients with comorbidities or concomitant 
use of antithrombotic drugs. Analysis of lar-
ge databases reinforces that factors such as 
age and gender influence the response to tre-
atment, outlining the need for personalized 
criteria (CARNICELLI et al., 2022).
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FIGURE 1: Flowchart for identifying articles in PubMed.

Source: Authors (2024)

FIGURE 2: Summary of the most frequently found results according to the articles analyzed.

Source: Authors (2024)
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The relationship between AF and the oc-
currence of bleeding in patients undergoing 
percutaneous coronary intervention (PCI) 
is addressed in the study by Gibson et al. 
(2016). This highlights the importance of 
combined anticoagulation and antithrombo-
tic strategies in reducing bleeding complica-
tions, especially in high-risk patients. Results 
indicate that dose adjustments of drugs such 
as edoxaban, a factor Xa inhibitor, can offer 
sufficient protection against thromboembo-
lic events without excessively increasing the 
risk of bleeding. This reinforces the need for 
continuous monitoring to optimize the risk-
-benefit ratio (GIBSON et al., 2016).

Patients with AF often have thromboem-
bolic complications, even when treated with 
anticoagulants. Benz et al. (2023) examined 
ischemic stroke patients who were previou-
sly on anticoagulation, revealing that thera-
peutic failures can occur due to factors such 
as poor adherence to treatment or pharma-
codynamic changes. Thus, the study suggests 
that monitoring methods, such as conti-
nuous arrhythmia detection devices, can be 
integrated into clinical management to im-
prove therapeutic efficacy. In addition, sub-
group analysis can help to identify patients 
with a higher risk of recurrent events (BENZ 
et al., 2023).

Regarding the early diagnosis of AF, stu-
dies such as that by Bernstein et al. (2021) 
demonstrate the effectiveness of continuous 
cardiac monitoring, especially in patients 
with cryptogenic stroke. The STROKE-AF 
study revealed that the detection of previous-
ly undiagnosed AF in patients with small- or 
large-vessel disease directly impacts stroke 
recurrence rates, highlighting the impor-
tance of implantable devices and remote 
monitoring in clinical practice. This perso-
nalized approach can prevent future events, 
reinforcing the role of technology in AF ma-
nagement (BERNSTEIN et al., 2021). Com-

parisons between direct oral anticoagulants, 
such as edoxaban, and warfarin in specific 
subgroups, such as patients with a history of 
falls, are discussed in ENGAGE AF-TIMI 48. 
Steffel et al. (2021) show that adjusted doses 
of edoxaban can be a safe and effective al-
ternative in these patients, reducing serious 
bleeding events. This highlights the impor-
tance of considering individual characteristi-
cs, such as frailty and a history of falls, when 
choosing anticoagulant treatment, especially 
in elderly populations (STEFFEL et al., 2021).

In addition, Wilkinson et al. (2020) ad-
dress the impact of frailty on clinical outco-
mes in AF patients, emphasizing that frail 
patients have higher rates of mortality and 
complications. This reinforces the need for 
specific protocols for this population, with 
rigorous monitoring and interventions that 
consider frailty as an independent risk factor. 
Including frailty in risk algorithms can sig-
nificantly improve clinical decision-making 
(WILKINSON et al., 2020).

Thrombolysis also plays an essential role 
in the treatment of AF in stroke patients. Stu-
dies such as that by Lau et al. (2016) explore 
the effects of direct oral anticoagulants on clot 
formation and thrombolysis, highlighting 
that these agents not only prevent thrombus 
formation, but also facilitate its dissolution. 
This is particularly relevant in acute stroke 
contexts, where the speed of thrombus re-
solution can significantly influence clinical 
outcomes. The choice of anticoagulant agent 
must consider these additional effects in or-
der to maximize therapeutic benefits (LAU 
et al., 2016).

The interaction between AF and other 
conditions, such as liver disease, is analy-
zed by Qamar et al. (2019), who investiga-
ted the safety and efficacy of edoxaban in 
patients with a history of liver dysfunction. 
This study reinforces that direct oral anti-
coagulants can be used safely in complex 
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subgroups, provided there is adequate mo-
nitoring of liver and kidney function. These 
findings expand the therapeutic options for 
patients previously considered unsuitable for 
anticoagulation (QAMAR et al., 2019). Stu-
dies focused on risk scoring strategies, such 
as the ABC score, were analyzed by Berg et 
al. (2019), who emphasize their applicability 
in stratifying the risk of stroke and bleeding 
in AF patients. These tools help personalize 
treatment, allowing decisions based on risk-
-benefit. In addition, the incorporation bio-
markers in these algorithms can improve the 
accuracy of predictions, promoting a more 
effective and safer approach to clinical ma-
nagement (BERG et al., 2019).

The role of AF in postoperative condi-
tions, such as after cardiac interventions, is 
analyzed in the EXCEL study, which exa-
mines new-onset atrial fibrillation after co-
ronary artery bypass grafting. Kosmidou et 
al. (2018) conclude that these patients have 
a higher risk of long-term adverse events, 
suggesting that preventive strategies and tar-
geted treatments should be implemented to 
improve clinical outcomes. Early detection 
of AF in these cases is essential to initiate an-
ticoagulation in a timely manner (KOSMI-
DOU et al., 2018).

Finally, Giugliano et al. (2016) discuss the 
mortality associated with AF in patients tre-
ated with edoxaban or warfarin, pointing out 
that although both are effective in reducing 

thromboembolic events, edoxaban has a su-
perior safety profile in terms of major blee-
ding. This analysis is particularly relevant for 
patients with multiple risk factors, in whom 
the safety of the treatment is as important as 
its efficacy (GIUGLIANO et al., 2016).

CONCLUSION
Atrial fibrillation (AF) represents one of 

the greatest challenges in modern cardiolo-
gy due to its high prevalence, high risk of 
thromboembolic complications and complex 
clinical management. This study highlighted 
the importance of preventing thromboem-
bolic events in AF patients by understanding 
the pathophysiological mechanisms and 
applying antithrombotic therapies. The use 
of oral anticoagulants, particularly DOACs, 
has been shown to be fundamental in redu-
cing the incidence of events such as stroke. 
However, thrombolysis, although effective 
in emergency situations, has significant li-
mitations due to the risk of complications, 
especially in patients with AF. Technological 
advances and new therapeutic approaches, 
such as left atrial occlusion devices, show 
potential to address gaps in the care of the-
se patients. In short, the research reinforces 
the need to individualize clinical manage-
ment, taking into account the characteristics 
of each patient, and to continue investigating 
innovative approaches to improve clinical 
outcomes.
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