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Abstract
This comprehensive review delves into the intricate relationship between
Sodium-Glucose Co-Transporter 2 (SGLT2) inhibitors and AF, highlighting
the multifaceted actions of these drugs and their significant cardiovascular
benefits. Mechanisms: SGLT2 inhibitors induce substantial hemodynamic
changes, impacting blood pressure, adipose tissue function, and inflammation.
They enhance glycemic control while potentially reducing oxidative stress
and inflammation, and they modulate atrial electrophysiology, collectively
contributing to the reduction of AF risk. Clinical evidence: This review
synthesizes a wealth of clinical evidence, drawing from observational studies
and randomized controlled trials, consistently demonstrating a correlation
between SGLT2 inhibitors, particularly dapagliflozin and empagliflozin, and
a decreased risk of AF. This protective effect is most pronounced in patients
with type 2 diabetes and heart failure, underscoring their potential as
therapeutic agents for high-risk populations. Potential benefits: SGLT2
inhibitors offer a spectrum of potential benefits, including substantial
reductions in AF risk, particularly in patients with type 2 diabetes and heart
failure. These drugs have consistently demonstrated benefits in reducing
heart failure hospitalizations, cardiovascular mortality, and stroke risk, which
indirectly contribute to better AF management. Furthermore, SGLT2 inhibitors
exhibit renoprotective properties by slowing the progression of chronic
kidney disease and reducing albuminuria, offering substantial benefits for
AF patients with comorbid kidney disease. Metabolic improvements
involving weight loss, blood pressure reduction, and favorable changes in
lipid profiles contribute to enhanced cardiovascular health and reduced AF
risk. Originally designed for diabetes management, these medications offer a
holistic approach to AF risk reduction, particularly in patients with type 2
diabetes and heart failure.
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1. Introduction

1.1. Overview of atrial fibrillation (AF)
Atrial fibrillation (AF) is a common cardiac arrhythmia associated with adverse outcomes such as stroke,
heart failure, and mortality (Song et al., 2022). It can occur in various clinical contexts, including as an isolated
condition or in conjunction with other cardiovascular diseases (Thorén et al., 2020). Understanding the
epidemiology, pathophysiology, and clinical implications of AF is crucial for effective cardiovascular care
(Gumprecht et al., 2019). AF is characterized by irregular and often rapid heart rate, leading to ineffective atrial
contractions (Guo et al., 2017). Catheter ablation has emerged as an important treatment strategy for
symptomatic AF, with increasing use in more complex cases (Kochhar, 2016). Idiopathic ventricular fibrillation
is a rare condition characterized by abrupt onset ventricular fibrillation in the absence of known cardiac,
respiratory, or metabolic causes. AF after coronary artery bypass grafting is associated with long-term
cardiovascular complications, including increased incidence of AF, ischemic stroke, heart failure, and mortality
(Stroo et al., 2023).

1.2. Role of SGLT2 inhibitors in cardiovascular disease management
Sodium-glucose co-transporter 2 (SGLT2) inhibitors have demonstrated remarkable cardiovascular benefits
in individuals with type 2 diabetes mellitus (T2DM), with or without a history of cardiovascular disease.
These medications have shown efficacy in reducing major adverse cardiovascular events and improving
heart failure outcomes. Studies have shown that SGLT2 inhibitors can reduce blood pressure, weight, and
body mass index in individuals without diabetes, heart failure, and/or chronic kidney disease (Khiali et al.,
2023).

SGLT2 inhibitors have multiple mechanisms of action beyond glycemic control. These drugs not only
reduce glucose reabsorption in the kidneys, but also improve glycemic control, blood pressure, and body
weight (Pawlos et al., 2021; Kaneto et al., 2021). They have been shown to have potential cardiac and renal
protection (Vallon and Verma , 2021). SGLT2 inhibitors improve cardiovascular outcomes by increasing the
bioavailability of nitric oxide, restoring endothelium-dependent vasodilation, and regulating the proliferation,
migration, and survival of endothelial cells (Szekeres et al., 2021). They also exert antioxidant and anti-
inflammatory effects in endothelial cells and inhibit the contraction, proliferation, and migration of vascular
smooth muscle cells (Durante et al., 2021). Additionally, SGLT2 inhibitors have been shown to reduce cortical
hypoxia, decrease intraglomerular hypertension, and increase glomerular filtration rate, leading to a decrease
in nephropathy incidence and severity (Lymperopoulos et al., 2021). These drugs also have an effect on lipid
metabolism, decreasing lipid accumulation and shifting substrate utilization from carbohydrates to lipids
and ketone bodies (Szekeres et al., 2021).

As we delve deeper into the complex interplay between AF and SGLT2 inhibitors, it becomes evident
that this relationship is multifaceted and extends beyond traditional antidiabetic properties. This
comprehensive review seeks to explore and elucidate this intricate association, focusing on various aspects
such as mechanisms, clinical implications, potential therapeutic applications, and areas that warrant
further research.

The purpose of this review is to provide clinicians, researchers, and healthcare practitioners with a thorough
understanding of the interrelationship between SGLT2 inhibitors and AF. By examining the mechanisms that
underlie this relationship, summarizing the available clinical evidence, and discussing potential benefits and
risks, this review aims to contribute to a more nuanced approach to managing AF in patients receiving SGLT2
inhibitors. Furthermore, we address important considerations for patient care and highlight areas that require
further investigation to enhance the overall cardiovascular health of individuals with AF.

2. Mechanisms underlying the relationship
Understanding the intricate relationship between Sodium-Glucose Co-Transporter 2 (SGLT2) inhibitors and
atrial fibrillation (AF) requires an exploration of the underlying mechanisms that connect these two phenomena.
This section is divided into three subsections for clarity, each delving into specific aspects of the mechanistic
pathways involved.
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2.1. Hemodynamic effects
SGLT2 inhibitors have been shown to induce significant hemodynamic changes that can impact the development
and progression of AF. The mechanisms contributing to these effects include reductions in blood pressure and
improvements in adipose tissue function and inflammation (Gailin et al., 2021). In addition, SGLT2 inhibitors
have been found to reduce body weight and adipose tissue mass while maintaining stable lean tissue parameters
(Fernand et al., 2018). These drugs may also have an anti-inflammatory effect, as evidenced by reductions in
cytokine and chemokine concentrations (Anja et al., 2019). Furthermore, SGLT2 inhibitors have been shown to
improve the circadian rhythm of blood pressure, potentially contributing to their cardioprotective effects
(Asadur et al., 2017). While the direct impact of SGLT2 inhibitors on the cardiovascular system and their
specific mechanisms of action are still being investigated, these drugs have demonstrated significant
cardiovascular benefits in patients with type 2 diabetes (Abdullah et al., 2018).

2.1.1. Blood pressure modulation

GLT2 inhibitors have consistently shown reductions in systolic and diastolic blood pressure, which may have
potential benefits in reducing the likelihood of atrial fibrillation (AF) initiation and maintenance (Kazuom et
al., 2020; Steven and Chrysant, 2017). These inhibitors have been found to improve cardiovascular outcomes
and prevent progression of renal dysfunction in patients with type 2 diabetes mellitus (T2DM) (Samar etal.,
2022; Jamie et al., 2021). Additionally, SGLT2 inhibitors have demonstrated beneficial effects on morning,
evening, and nocturnal home blood pressure, as well as reductions in arterial stiffness (Kurashin et al., 2021).
These agents have also been associated with a decrease in the apnea-hypopnea index in patients with obstructive
sleep apnea (Monda et al., 2022). The use of SGLT2 inhibitors has shown favorable effects in patients with
heart failure (HF), including reduced HF with reduced or preserved ejection fraction, and chronic kidney
disease. These findings suggest that SGLT2 inhibitors may have a role in blood pressure modulation and
potentially reducing the risk of AF (Vincenzo et al., 2023; Sajad et al., 2023; Ping-Fan, 2023).

2.1.2. Reduction in extracellular volume

SGLT2 inhibitors, such as ipragliflozin, empagliflozin, and dapagliflozin, have been shown to reduce
extracellular volume in patients with type 2 diabetes mellitus (T2DM) (Atsushi, et al., 2023; Niels et al., 2022;
Kristina et al., 2016). These drugs promote natriuresis and diuresis, leading to a decrease in fluid volume
(Marianna et al., 2021). The reduction in extracellular volume can have beneficial effects on atrial dilation and
structural remodeling, potentially reducing the substrate for atrial fibrillation (AF) (Giuseppe et al., 1988).
SGLT2 inhibitors, such as ipragliflozin and empagliflozin, have shown potential cardiovascular benefits in
patients with type 2 diabetes mellitus (T2DM). Ipragliflozin treatment over 24 months significantly reduced
estimated plasma volume and estimated extracellular volume (Tamique et al., 2021). Empagliflozin treatment
resulted in a decrease in cardiac adipose tissue volume and improvements in myocardial structure and function
(Mads et al., 2021). These findings suggest that SGLT2 inhibitors may have clinical cardiovascular benefits by
reducing extracellular volume and improving atrial remodeling, potentially reducing the risk of atrial fibrillation
(AF).

2.2. Electrophysiological changes
Alterations in cardiac electrophysiology play a crucial role in the development of AF. SGLT2 inhibitors may
influence these changes through various mechanisms:

2.2.1. Atrial repolarization

Interestingly, SGLT-2 inhibitors have been shown to have a shortening effect on the QT interval, indicating a
potential reduction in ventricular repolarization time (Murat et al., 2021).

SGLT-2 inhibitors have beneficial effects on ventricular repolarization through various mechanisms. These
include the reduction of QT interval and Tp-e interval, as well as the decrease in Tp-e/QT and Tp-e/QTc ratios
(Murat et al., 2021). The favorable effects on ventricular repolarization indices are observed in patients with
type 2 diabetes mellitus who are using SGLT2 inhibitors as an add-on therapy to metformin (Edoardo et al.,
2022) The mechanisms underlying these effects involve the optimization of ventricular loading conditions
through diuresis and natriuresis, reduction of afterload, and improvement of vascular structure and function
(Subodh et al., 2018). Additionally, SGLT2 inhibitors may regulate Na+/H+ exchange at the level of the heart
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and kidney and modulate adipokine production (Jason et al., 2022). These drugs also have direct cardiac
effects, including anti-inflammatory and antioxidative stress actions, modulation of ion transport mechanisms,
and improvement of metabolic and mitochondrial pathways (Sato et al., 2017).

A recent meta-analysis has found that prolonging the corrected QT interval (QTc) by 10-ms leads to a 17%
increase in the associated risk for atrial fibrillation (AF) (Zhang et al., 2018). This suggests that
electrocardiographic indices of ventricular repolarization show strong predictive capabilities for the future
occurrence of AF in the general population (Cho et al., 2020).

2.2.2. Intracellular calcium handling

GLT2 inhibitors may affect intracellular calcium handling in atrial myocytes, which is implicated in both
triggered and re-entry mechanisms of AF (Dobromir et al., 2008; Chung-Chuan et al., 2008). Studies have
shown that abnormalities in intracellular calcium handling, such as altered calcium release from the
sarcoplasmic reticulum (SR) and enhanced spontaneous calcium release events, can contribute to proarrhythmic
cellular ectopic activity in AF (Gary et al., 2017; Funsho et al., 2021). Additionally, rapid activations in the
pulmonary veins, which are important for the initiation and maintenance of AF, can also result from abnormal
intracellular calcium handling and calcium overload (Dobromir et al., 2017). These findings suggest that GLT2
inhibitors, by affecting intracellular calcium handling, may have an impact on the development and
perpetuation of AF.

2.3. Metabolic and renal factors
Metabolic factors, particularly glucose and lipid metabolism, as well as renal function, are closely intertwined
with the development of AF. SGLT2 inhibitors exert influence on these factors, potentially impacting AF in the
following ways:

2.3.1. Glucose control

Improved glycemic control with SGLT2 inhibitors may indirectly reduce the risk of AF in individuals with
diabetes, as hyperglycemia can promote atrial electrical and structural remodeling (Qing et al., 2019).The
sodium-glucose co-transporter 2 (SGLT2) inhibitors have been shown to improve glycemic control and reduce
cardiovascular events in patients with type 2 diabetes (Shruti et al., 2021). These inhibitors have also been
found to improve both cardiovascular and renal outcomes when added to guideline-recommended treatment
(David et al., 2019). SGLT2 inhibitors have multiple effects beyond glucose control, including reducing blood
pressure, weight, and arterial stiffness, as well as improving myocardial energetics and reducing oxidative
stress (Silvio et al., 2015). However, it is important to note that SGLT2 inhibitors can also have unintended
consequences, such as increasing the risk of diabetic ketoacidosis in some patients (Christopher et al., 2015).

2.3.2. Lipid profile modification

SGLT2 inhibitors have shown favorable effects on lipid profiles, including reductions in triglycerides and
low-density lipoprotein cholesterol. These lipid modifications may contribute to reduced inflammation and
oxidative stress in atrial tissue, mitigating AF risk (Julieta et al., 2021; Zsolt et al., 2021; Adriana et al., 2020).

2.3.3. Renal hemodynamics

SGLT2 inhibitors have renal effects that can impact cardiac function and atrial fibrillation (AF) risk. These
inhibitors reduce glomerular filtration rate (GFR) (Hanny et al., 2021) and cause natriuresis (Volker et al., 2021).
The reduction in GFR leads to a decrease in tubular transport work and metabolic demand, improving renal
cortical oxygenation (Rosalie et al., 2021). Additionally, SGLT2 inhibitors have been shown to lower glomerular
capillary hypertension and hyperfiltration, reducing the physical stress on the filtration barrier and
albuminuria (Shan-Jiang et al., 2022). These effects on the kidney may contribute to the preservation of tubular
function and GFR in the long term (Josselin et al., 2020). Overall, the renal effects of SGLT2 inhibitors can have
downstream consequences on cardiac function and AF risk.

3. Clinical evidence
The collective body of research on the relationship between SGLT2 inhibitors and atrial fibrillation (AF) has
unveiled intriguing findings with significant implications for clinical practice. Starting with Schareen et al.’s
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Table 1: Clinical Evidence of Review Study

Clinical Evidence Studies Year
Number of 

Patients
Findings

Schareen L. et al. 2021 49108

SGLT2 inhibitors are protective against atrial 
fibrillation and stroke development for the 

first time (Lee et al. , 2021)

Giuseppe Boriani 2023 5988

In patients with HF and ejection fraction >40%, 
empagliflozin reduced the risk of serious HF 

events and slowed the eGFR decline regardless 
of baseline

DECLARE-TIMI 58 Trial 2020 17160

Dapagliflozin decreased the incidence of 
reported episodes of AF/AFL adverse events 

in high-risk patients with type 2 diabetes 
mellitus (Zelniker et al. , 2020)

EMPA-REG OUTCOME 
Trial

2015 7020

Significant reduction in new-onset AF in T2DM 
patients treated with empagliflozin (Zinman 

et al. , 2015)

DAPA-HF Trial 2019 4746

Promising effects of dapagliflozin on reducing 
AF episodes in heart failure patients 

(McMurray et al. , 2019)

CREDENCE Trial 2021 4401

There was some evidence of benefit in 
preventing hemorrhagic stroke and AF/AFL, 
as well as total stroke for those with lowest 

estimated glomerular filtrtion rate (Zhou et al. , 

2021)

Li W. J. et al. 2020

SGLT2 inhibitors may confer a specific 
AF/AFL-reduction benefit in the susceptible 
type 2 diabetes population, regardless of age, 

body weight, HbA1c, and systolic blood 
pressure at base-line (Li et al. , 2020)

Secondary analysis form 
the CANVAS Program 
and CREDENCE trial 

and meta-analysis

2022 354
Meta-analysis suggests SGLT2 inhibition 
reduces AF/AFL incidence (Li et al. , 2022)

Wenjie et al. 2022

Significantly reduced AF/AFL risk. No 
significant difference between SGLT2 is and 
GLP-1RAs was noted (RR: 0.95, 95% CI, 0.76-

1.2) (Wnjie, 2022) 

Andre J, Scheen et al. 2022
SGLT2 is showed the strongest protection 

against incident AF/AFL versus other 
antidiabetic agents, including GLP-1

Daobo L. et al. 2021 66685

SGLT2i use is associated with a 19.33% lower 
SAEs of AF/AFL compared with the placebo. 
Dapagliflozin users had the lowest SAEs of 

AF/AFL incidence (Li et al. , 2021)

Randomized 
Controlled Trials

Observational 
Studies

Meta-analyses and 
Systematic Reviews
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groundbreaking study in 2021, it was observed for the first time that SGLT2 inhibitors may possess a protective
role against AF and stroke development. This pivotal discovery hints at the potential cardioprotective effects
of these agents, particularly in individuals with type 2 diabetes mellitus (T2DM) (Lee et al., 2021).

In 2023, Giuseppe Boriani initiated a comprehensive study, demonstrating that empagliflozin yielded a
significant reduction in the risk of severe heart failure events and a deceleration in the decline of estimated
glomerular filtration rate (eGFR), irrespective of the presence of atrial fibrillation, in patients with heart failure
and an ejection fraction greater than 40% (Boriani  et al., 2023).

Moving on to the DECLARE-TIMI 58 Trial of 2020, which engaged 17,160 participants, dapagliflozin
emerged as a significant player. This trial demonstrated that dapagliflozin could reduce the incidence of
reported episodes of AF/AFL adverse events, especially in high-risk patients with T2DM. This finding
underscores the potential role of dapagliflozin in reducing AF in populations at heightened cardiovascular
risk (Boriani  et al., 2023).

Observational studies and clinical trials have collectively painted a promising picture. SGLT2 inhibitors,
with a notable nod to dapagliflozin, appear to offer a shield against atrial fibrillation and stroke development
in individuals grappling with T2DM. This revelation opens doors to the possibility of utilizing these medications
in the pursuit of cardiovascular risk reduction within this patient cohort.

The journey into randomized controlled trials reinforces the notion of SGLT2 inhibitors as formidable
allies against AF. In the EMPA-REG OUTCOME trial of 2015, featuring 7,020 participants, empagliflozin
showcased its ability to significantly reduce new-onset AF among T2DM patients. The trial’s results provide
concrete evidence of the advantageous effects of empagliflozin in the realm of AF prevention (Zinman et al.,
2015).

The DAPA-HF trial of 2019, with 4,746 participants, further bolstered the case for dapagliflozin. Promising
effects emerged, demonstrating dapagliflozin’s potential in reducing AF episodes, particularly in patients
grappling with heart failure. This finding hints at a broader role for dapagliflozin in enhancing cardiovascular
outcomes in heart failure patients (McMurray etal., 2019).

In 2021, the CREDENCE Trial, engaging 4,401 participants, introduced intriguing insights. It offered
evidence of potential benefits in averting hemorrhagic stroke, AF/AFL, and total stroke. This benefit seemed
particularly pronounced in patients with the lowest estimated glomerular filtration rate, pointing to a potential
avenue for stroke risk reduction (Zhou et al., 2021).

The randomized controlled trials collectively suggest that SGLT2 inhibitors, including empagliflozin and
dapagliflozin, hold significant promise in the reduction of AF episodes and the improvement of cardiovascular
outcomes for individuals living with T2DM and heart failure.

Shifting our gaze toward meta-analyses and systematic reviews, the evidence begins to coalesce. In  Li et al.
(2020) emphasized that SGLT2 inhibitors may confer a unique benefit in reducing AF/AFL incidence among
susceptible type 2 diabetes populations. This benefit appears to transcend baseline characteristics such as
age, body weight, HbA1c, and systolic blood pressure.

A meta-analysis in 2022, drawing data from the CANVAS Program and CREDENCE trial, provided further
support. It suggested that SGLT2 inhibition is linked to a reduction in AF/AFL incidence, further cementing
the idea of cardioprotective effects stemming from these inhibitors (Li et al., 2022). In the same year, Wenjie et al.
delivered encouraging news. Their findings showcased a significant reduction in AF/AFL risk when utilizing
SGLT2 inhibitors compared to a placebo.

Interestingly, no significant differences were noted between SGLT2 inhibitors and GLP-1 receptor agonists,
opening doors to comparative effectiveness (Wenjie et al., 2022).

Scheen (2022) reinforced this sentiment by reporting that SGLT2 inhibitors provided the most robust
protection against incident AF/AFL when compared to other antidiabetic agents, including GLP-1 receptor
agonists.

Li et al. (2021) brought safety into the spotlight. Their research demonstrated that SGLT2 inhibitor use was
associated with a significant 19.33% lower incidence of serious adverse events (SAEs) related to AF/AFL
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compared to a placebo. Within this realm, dapagliflozin emerged as the standout option with the lowest SAEs
of AF/AFL incidence.

In summary, the comprehensive body of evidence from observational studies, randomized controlled
trials, meta-analyses, and systematic reviews paints a compelling narrative. SGLT2 inhibitors, notably
dapagliflozin and empagliflozin, appear to possess a protective mantle against atrial fibrillation, offering
hope for improved cardiovascular outcomes in individuals with type 2 diabetes mellitus and heart failure.

4. Potential benefits

4.1. AF risk reduction
• Mechanisms: SGLT2 inhibitors have been shown to reduce the risk of atrial fibrillation (AF) through

various mechanisms. These include improved glycemic control, diuresis leading to reduced plasma volume
and blood pressure, reduction in oxidative stress and inflammation, and potential modulation of atrial
electrophysiology (Kurashin et al., 2021; Alex et al., 2020; Ashish et al., 2020).

• Observational evidence: Multiple observational studies have reported a consistent association between
SGLT2 inhibitor use and a reduced risk of AF in individuals with type 2 diabetes mellitus (T2DM) and
heart failure. This suggests a potential protective effect of these medications against AF (Lee et al., 2021;
Boriani  et al., 2023; Zelniker et al., 2020).

• Clinical trials: Randomized controlled trials, such as the EMPA-REG OUTCOME trial and the DECLARE-
TIMI 58 Trial, have provided clinical evidence supporting the reduction of AF risk in patients treated with
specific SGLT2 inhibitors, such as empagliflozin and dapagliflozin. These trials demonstrate the real-
world applicability of AF risk reduction (Zelniker et al., 2020; Zinman et al., 2015).

4.2. Cardiovascular outcomes
• Heart failure benefits: SGLT2 inhibitors have consistently demonstrated substantial benefits in reducing

heart failure hospitalizations and cardiovascular mortality. Given the frequent coexistence of AF and heart
failure, improved heart failure outcomes indirectly contribute to better AF management (Khiali et al., 2023;
Vincenzo et al., 2023; Omar et al., 2023; Sara, 2023).

• Stroke risk reduction: Some studies, including the CREDENCE Trial, suggest a potential reduction in the
risk of stroke associated with SGLT2 inhibitor use. As AF is a known risk factor for stroke, the reduction in
stroke risk could indirectly benefit AF patients (Zhou et al., 2021; Fatima et al., 2020).

• Renal protection: SGLT2 inhibitors have shown renal benefits, including a reduction in albuminuria and
slowing the progression of chronic kidney disease (Sajad et al., 2023; Brendon et al., 2023; Pasquale et al.,
2023). Improved renal function can have a positive impact on overall cardiovascular health, potentially
benefiting AF patients, especially those with comorbid kidney disease (Sajad et al., 2023).

• Metabolic improvements: These medications have been associated with weight loss, reduced blood pressure,
and improved lipid profiles. These metabolic improvements can contribute to better cardiovascular
outcomes, including AF risk reduction (Francisco et al., 2022; Blose et al., 2020; Yukiko et al., 2019).

5. Conclusion
Gaining an understanding of the mechanisms underlying this association and the clinical evidence surrounding
it yields valuable insights into potential therapeutic applications and areas for further research. SGLT2 induce
significant alterations in hemodynamics, including reductions in blood pressure and improvements in the
function and inflammation of adipose tissue. These changes may impact the development and progression of
AF, thus providing a potential avenue for risk reduction. The observation that SGLT2 inhibitors enhance
circadian blood pressure rhythms further underscores their potential cardioprotective effects. This effect is
particularly noteworthy as prolonged QT intervals are associated with an increased risk of AF. The optimized
loading conditions of the ventricles, reduced afterload, and improved structure and function of the vasculature
resulting from the use of SGLT2 inhibitors contribute to these favorable changes in ventricular repolarization.
Improved glycemic control indirectly reduces the risk of AF, as hyperglycemia can promote remodeling of the
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atrial tissue in terms of electrical and structural aspects. The favorable effects on lipid profiles, including
reductions in triglycerides and low-density lipoprotein cholesterol, contribute to reduced inflammation and
oxidative stress in the atrial tissue, thereby mitigating the risk of AF.

The renal effects of SGLT2 inhibitors, such as reduced glomerular filtration rate and increased excretion of
sodium in the urine, have downstream consequences on cardiac function and the risk of AF. Improved renal
function can be particularly beneficial for individuals with comorbid kidney disease. The clinical evidence
presented in this review solidifies the association between SGLT2 inhibitors and the reduction of AF risk.
Observational studies and clinical trials consistently report a decreased risk of AF in individuals with type 2
diabetes mellitus (T2DM) and heart failure. These findings suggest that SGLT2 inhibitors, particularly
dapagliflozin and empagliflozin, offer protection against the development of atrial fibrillation and stroke. In
randomized controlled trials, empagliflozin and dapagliflozin have demonstrated their potential to significantly
reduce the incidence of new-onset AF in patients with T2DM. The EMPA-REG OUTCOME trial and the
DAPA-HF trial provide robust clinical evidence supporting the reduction of AF risk in specific patient
populations. The CREDENCE Trial adds a layer of complexity, suggesting a potential reduction in the risk of
stroke associated with the use of SGLT2 inhibitors.

This benefit appears to be particularly pronounced in patients with the lowest estimated glomerular filtration
rate, emphasizing the broader implications of these medications for the reduction of stroke risk. They highlight
the potential advantages of these medications in reducing the incidence of AFL, surpassing fundamental
characteristics such as age, body weight, HbA1c, and systolic blood pressure. SGLT2 inhibitors not only
emerge as protective agents against AF but also exhibit a favorable safety profile in this context, with
dapagliflozin being particularly noteworthy. They offer distinct benefits for specific patient populations,
particularly those with T2DM and heart failure. These medications provide control over glycemia, weight
reduction, and cardiovascular advantages, all of which have a direct impact on the risk of AF. Patients with
established cardiovascular diseases also experience cardiovascular protection provided by these medications,
resulting in reduced AF risk. The reductions in hospitalizations due to heart failure, cardiovascular mortality,
stroke risk, improved renal function, metabolic changes, and overall cardiovascular protection offered by
SGLT2 inhibitors contribute to a positive impact on AF risk across various patient groups. By addressing not
only glycemic control but also cardiovascular and renal health, these medications become invaluable
instruments in the management of AF risk.

6. Future research and clinical practice
As is the case with any developing field of medicine, further research is imperative. A deeper comprehension
of the mechanisms that underlie the relationship between SGLT2 inhibitors and AF is required, including
electrophysiological alterations and metabolic modifications. Clinical trials exploring the utilization of SGLT2
inhibitors in diverse patient populations will shed light on their efficacy in reducing AF risk. Additionally,
understanding the long-term outcomes and potential adverse effects associated with the use of these medications
is crucial.
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Mechanism Key Information 

Hemodynamic Effects 
SGLT2 inhibitors induce hemodynamic changes, reducing 

blood pressure, inflammation, and improving adipose tissue 
function. 

Electrophysiological Changes 
SGLT2 inhibitors may influence atrial repolarization and 

ventricular repolarization, affecting the development of AF. 

Metabolic and Renal Factors 
These drugs impact glucose controls, lipid profiles, and renal 

function, potentially affecting AF development. 

Table A1: Mechanisms underlying the relationship

Appendix

Table A2: Cardiovascular benefits and potential therapeutic implications of SGLT2 inhibitors

Benefit Key Implications 

AF Risk Reduction 
SGLT2 inhibitors reduce the risk of atrial fibrillation through 

various mechanis 

Heart Failure Benefits 
Substantial reduction in heart failure hospitalizations and 

cardiovascular mor- 

Stroke Risk Reduction 
SGLT2 inhibitors may reduce the risk of stroke, indirectly 

benefiting AF patients. 

Renal Protection 
Slows the progression of chronic kidney disease, particularly 

beneficial for AF patients with comorbid kidney disease. 

Metabolic Improvements 
Weight loss, reduced blood pressure, and improved lipid 

profiles contribute to better cardiovascular outcomes, 
including AF risk reduction. 

Cite this article as: Behzad Fahimi and Somayeh Beikmohammadi (2024). The complex interplay between
SGLT2 inhibitors and atrial fibrillation: mechanisms and clinical implications. African Research Journal of
Medical Sciences. 1(1): 72-86. doi: 10.33472/AFRJMS.1.1.2024.72-86.
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