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Atrial fibrillation (AF) is the most common 
sustained cardiac arrhythmia, with a 
lifetime risk of around 25% in those over 

40 years of age (Lloyd-Jones et al, 2004). People 
with diabetes have a roughly 40% greater risk 
of developing AF than those without diabetes 
(Huxley et al, 2011). AF is an independent risk 
factor for stroke and heart failure, and is associated 
with more severe strokes due to the large clots that 
embolise from the heart (Lin et al, 1996; Berg et 
al, 2019).

A recent study by Papazoglou et al (2021) has 
highlighted the increased risk associated with 
comorbid diabetes in people with AF. In a substudy 
of the MISOAC-AF (Motivational Interviewing 
to Support Oral AntiCoagulation Adherence in 
patients with non-valvular AF) trial, 1140 people 
with AF, of whom a third had diabetes, were 
followed for a median of 2.6 years. Over that 
time frame, 36% of the cohort died, mostly from 
cardiovascular causes. In particular, people with 
diabetes were significantly more likely to die from 
cardiovascular causes than those without the 
condition (34.9% vs 23.5%; P<0.001).

After adjustment for other risk factors, diabetes 
remained a significant predictor of adverse 
outcomes, increasing the risk of all-cause death by 
44%, cardiovascular death by 44%, cardiac arrest 
by 73% and stroke by 87%.

Glycaemic control significantly affected 
mortality, with each 11 mmol/mol (1.0%) 
increase almost doubling the risk of all-cause and 
cardiovascular mortality, and a linear association 
between HbA1c and death. The risk of death 
was significantly lower at HbA1c levels under 
44 mmol/mol (6.2%). Other factors associated with 
survival were age; estimated glomerular filtration 
rate; and use of beta-blockers, digoxin, angiotensin-
converting enzyme inhibitors, angiotensin 
receptor blockers and novel oral anticoagulants 
after discharge.

These findings concur with those of other 
AF studies, which showed a nearly doubled risk 
of mortality in people with AF and comorbid 
diabetes compared to those without diabetes. The 
results highlight the high personal costs associated 
with AF, particularly in those with diabetes, 
and emphasise the urgent need to manage both 
glycaemia and other cardiovascular risk factors in 
people who develop AF.

A role for SGLT2 inhibitors?
Another study, published in the same issue of 
Cardiovascular Diabetology, provides evidence that 
sodium–glucose cotransporter 2 (SGLT2) inhibitors 
may be effective in preventing new-onset AF in 
people with type 2 diabetes. Using a data-mining 
approach, Bonora et al (2021) searched the US 
Food and Drug Administration’s adverse event 
reporting system to compare rates of AF between 
SGLT2 inhibitors and other glucose-lowering drugs. 
Between 2014 and the end of 2019, there were 
62 098 adverse events in which an SGLT2 inhibitor  
was suspect or concomitant, compared with 642 031 
reports involving other glucose-lowering drugs.

The reporting of AF was significantly lower 
with SGLT2 inhibitors than with other diabetes 
drugs (4.8 versus 8.7 events per 1000 reports; 
P<0.001), implying a potential protective effect. 
The results were consistent when a number of 
sensitivity analyses were carried out to exclude 
effects of other treatments, diabetes severity, kidney 
disease and cardiovascular disease as treatment 
indications, and dilution by other SGLT2 inhibitor 
adverse events such as urinary tract infections and 
diabetic ketoacidosis.

These real-world findings support the results 
from clinical and cardiovascular outcome 
trials and observational studies suggesting that 
SGLT2  inhibitors can prevent AF in people with 
type 2 diabetes (Li et al, 2020; Ling et al, 2020; 
Zelniker et al, 2020; Okunrintemi et al, 2021). 
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Abstract 

Background: There are limited data on the association of diabetes mellitus (DM) and levels of glycated hemoglobin 
(HbA1c) with outcomes in patients with atrial fibrillation (AF).

Methods: This retrospective cohort study included patients who were recently hospitalized with a primary or sec-
ondary diagnosis of AF from December 2015 through June 2018. Kaplan–Meier curves and Cox-regression adjusted 
hazard ratios (aHR) were calculated for the primary outcome of all-cause mortality and for the secondary outcomes 
of cardiovascular (CV) mortality and the composite outcome of CV death or hospitalization. Competing-risk regres-
sion analyses were performed to calculate the cumulative risk of stroke, major bleeding, AF- or HF-hospitalizations 
adjusted for the competing risk of all-cause death. Spline curve models were fitted to investigate associations of 
HbA1c values and mortality among patients with AF and DM.

Results: In total 1109 AF patients were included, of whom 373 (33.6%) had DM. During a median follow-up of 
2.6 years, 414 (37.3%) patients died. The presence of DM was associated with a higher risk of all-cause mortality 
(aHR = 1.40 95% confidence intervals [CI] 1.11–1.75), CV mortality (aHR = 1.39, 95% CI 1.07–1.81), sudden cardiac 
death (aHR = 1.73, 95% CI 1.19–2.52), stroke (aHR = 1.87, 95% CI 1.01–3.45) and the composite outcome of hospi-
talization or CV death (aHR = 1.27, 95% CI 1.06–1.53). In AF patients with comorbid DM, the spline curves showed a 
positive linear association between HbA1c levels and outcomes, with values 7.6–8.2% being independent predictors 
of increased all-cause mortality, and values < 6.2% predicting significantly decreased all-cause and CV mortality.

Conclusions: The presence of DM on top of AF was associated with substantially increased risk for all-cause or CV 
mortality, sudden cardiac death and excess morbidity. HbA1c levels lower than 6.2% were independently related 
to better survival rates suggesting that optimal DM control could be associated with better clinical outcomes in AF 
patients with DM.

Keywords: Atrial fibrillation, Diabetes mellitus, Glycated hemoglobin, HbA1c, Stroke, Mortality

© The Author(s) 2021. This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material 
in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material 
is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the 
permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creat iveco 
mmons .org/licen ses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creat iveco mmons .org/publi cdoma in/
zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Both atrial fibrillation (AF) and diabetes mellitus (DM) 
are medical conditions that nowadays affect western 
populations at an epidemic rate. These diseases have both 
evolved into a severe health threat and a costly global 
health burden. AF is the most clinically important car-
diac rhythm disorder; its prevalence will have risen to 16 
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Abstract 

Background: Sodium glucose cotransporter-2 inhibitors (SGLT2i) reduce the risk of heart failure and new data show 
they can prevent atrial fibrillation (AF). We examined the association between SGLT2i and AF in the Food and Drug 
Administration adverse event reporting system (FAERS).

Methods: We mined the FAERS from 2014q1 to 2019q4 to compare AF reporting for SGLT-2 i versus reports for other 
glucose lowering medications (ATC10 class). Several exclusions were sequentially applied for: concomitant medica-
tions; diabetes, cardiovascular or renal disease indication; reports for competing adverse events (genitourinary tract 
infections, ketoacidosis, Fournier’s gangrene, amputation). We provide descriptive statistics and calculated propor-
tional reporting ratios (PRR).

Results: There were 62,098 adverse event reports for SGLT2i and 642,031 reports for other ATC10 drugs. The report-
ing of AF was significantly lower with SGLT2i than with other ATC10 drugs (4.8 versus 8.7/1000; p < 0.001) with a PRR of 
0.55 (0.49–0.62). Results did not change substantially after excluding reports listing insulin (PRR 0.49) or anti-arrhyth-
mics (PRR 0.59) as suspect or concomitant drugs, excluding reports with indications for cardiovascular disease (PRR 
0.49) or renal disease (PRR 0.55), and those filed for competing adverse events (PRR 0.63). Results were always statisti-
cally significant whether the diabetes indication was specified. Negative and positive controls confirmed internal 
validity of the database.

Conclusions: In a large pharmacovigilance database, AF was robustly and consistently reported more frequently for 
diabetes medications other than SGLT2i. This finding complements available evidence from trials supporting a protec-
tive role of SGLT2i against the occurrence of AF.
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Background
Inhibitors of sodium glucose cotransporter-2 (SGLT2i) 
lower the renal threshold for glucose resorption in the 
proximal renal tubule, thereby causing glycosuria. In 
patients with type 2 diabetes (T2D), SGLT2i are effective 
in controlling glycemia, blood pressure, and body weight 

[1]. According to the results of large cardiovascular out-
come trials (CVOTs), SGLT2i prevent hospitalization for 
heart failure (HHF) in patients with T2D with or without 
a prior history of HF or cardiovascular disease (CVD) at 
baseline [2]. In two trials performed on patients with HF 
and reduced ejection fraction (HFrEF), 42–50% of whom 
had T2D, SGLT2i significantly improved HF outcomes [3, 
4].

  Interestingly, atrial fibrillation (AF) has been shown to 
occur less frequently among patients who received dapa-
gliflozin than among those who received placebo in the 

Open Access

Cardiovascular Diabetology

*Correspondence:  gianpaolo.fadini@unipd.it
1 Department of Medicine, University of Padova, Via Giustiniani 2, 
35128 Padova, Italy
Full list of author information is available at the end of the article

Prognostic significance of diabetes 
mellitus in patients with atrial fibrillation. 
Available at:
https://doi.org/10.1186/s12933-021-01232-7

SGLT-2 inhibitors and atrial fibrillation 
in the Food and Drug Administration 
adverse event reporting system. 
Available at:
https://doi.org/10.1186/s12933-021-01243-4

https://doi.org/10.1186/s12933-021-01232-7
https://doi.org/10.1186/s12933-021-01243-4
https://doi.org/10.1186/s12933-021-01232-7
https://doi.org/10.1186/s12933-021-01243-4
https://doi.org/10.1186/s12933-021-01232-7
https://doi.org/10.1186/s12933-021-01243-4


Comment�

2� Journal of Diabetes Nursing Volume 25 No 3 2021

The authors have previously proposed a number 
of mechanisms by which SGLT2 inhibitors might 
reduce the risk of AF (Bonora et al, 2020), many 
of which may also explain the drug class’s known 
effects on reducing heart failure.

Conclusion
The precise reasons for the association between AF 
and diabetes remain unexplained. However, it is 
encouraging that a widely used glucose-lowering 
drug class can potentially reduce the burden of 
this common diabetes comorbidity. Above all, 
these studies remind us of the need to consider the 
cardiovascular aspects of diabetes management.� n
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How to use SGLT2 
inhibitors safely and 
effectively

Part of the “How to” series, 
this updated quick reference 
guide presents the latest 
guidance on the safe and 
effective use of SGLT2 
inhibitors.
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