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Abstract
Objective: Lone atrial fibrillation is an idiopathic arrhythmia seen in younger individuals without any secondary disease. Adiponectin 
is an endogenous adipocytokine that increases insulin sensitivity with anti-inflammatory and anti-proliferative effects. Although the 
relationship between circulating adiponectin and atrial fibrillation has been suggested, it is questionable whether this relationship is 
arrhythmia-related. Therefore, the focus of this study is to investigate the relationship between adiponectin and Lone atrial fibrillation. 
Methods: In this prospective study, 26 healthy individuals in sinus rhythm, 34 patients with Lone Atrial Fibrillation, and 38 patients 
diagnosed with Atrial Fibrillation were included by questioning their cardiovascular histories and risk factors upon their arrival at the 
hospital. Echocardiography was performed to evaluate the left ventricular ejection fraction. Plasma adiponectin levels were studied with 
Enzyme-Linked ImmunoSorbent Assay (ELISA). 
Results: Plasma adiponectin levels were significantly lower in the Atrial Fibrillation and Lone Atrial Fibrillation groups compared to the 
control group (p<0.001, p<0.001). Adiponectin levels did not differ significantly between Atrial Fibrillation and Lone Atrial Fibrillation 
groups (p=0.191). Furthermore, adiponectin was positively correlated with left ventricular ejection fraction (r=0.208, p=0.04).
Conclusion: This study reveals, for the first time, the relationship between plasma adiponectin levels and Lone Atrial Fibrillation. Our 
results indicated that low adiponectin levels are associated with Lone Atrial Fibrillation and that this relationship persists in patients 
with secondary Atrial Fibrillation. Therefore, we predict that adiponectin decreases in Atrial Fibrillation due to arrhythmia independent 
of secondary diseases.
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INTRODUCTION
Atrial fibrillation (AF) emerges as one of the most 

prevalent arrhythmias, affecting 3-4% of the population 
and leading to increased morbidity and mortality, along 
with a heightened risk of stroke (1, 2).  Well-defined major 
risk factors for AF include advanced age, hypertension, 
congestive heart disease (CHD), diabetes mellitus (DM), and 
thyroid disease (TD) (3). AF frequently arises as a secondary 
manifestation, either linked to a cardiac-origin condition 
like acute coronary syndrome and heart failure or associated 
with extracardiac comorbidities such as infectious or 
chronic lung disease (4). However, AF, usually observed in a 
proportion of young individuals, develops as an unexplained 

or idiopathic primary disorder called “lone AF” without an 
identifiable trigger (2). By general convention, the subtype 
of AF identified in individuals under the age of 60, where 
clinical assessment and imaging methods exclude structural 
cardiopulmonary diseases like coronary artery disease (CAD), 
hypertension, and heart valve disease, is termed lone AF. 
The typical age of individuals undergoing treatment for Lone 
AF within the young and middle-aged demographic hovers 
around 44 (5). Adiponectin is an endogenous adipocytokine 
with positive effects on cardiovascular diseases, and it stands 
out as a potential risk marker for AF (6,7). Adiponectin levels 
in plasma are reduced in obese individuals, patients with 
type 2 DM, CAD, and hypertension (8). Nevertheless, certain 
studies have linked elevated circulating adiponectin levels 
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with an unfavorable prognosis in conditions like heart 
failure, coronary heart disease, and cardiovascular disease 
(6,7). Furthermore, certain researchers have underscored a 
notable association between adiponectin and AF, suggesting 
that elevated adiponectin levels might pose a risk factor 
for AF (6, 8-10). The findings from these studies prompt us 
to hypothesize that the levels of adiponectin play a role in 
shaping the development and prevalence of AF.

According to the information provided by studies so far, 
the uncertainty persists regarding whether the elevated 
adiponectin levels observed in patients with secondary AF 
accompanied by secondary diseases are a consequence of 
AF itself or a result of hypertension, diabetes, or cardiac 
diseases associated with AF. Consequently, the goal of this 
study is to investigate the plasma adiponectin levels in 
patients with Lone AF who do not have any accompanying 
diseases. The increasing interest in the role of biomarkers in 
the pathogenesis and prognosis of AF is notable. However, 
there is still limited data on biomarkers in Lone AF (11).  
Accurately identifying patients with true Lone AF, meaning 
those at genuinely low risk of complications, holds significant 
prognostic and therapeutic implications. This study will be 
the first to demonstrate a possible relationship between 
adiponectin and Lone AF.

METHOD
Patients who previously applied to the Afyonkarahisar 

Medical Faculty Cardiology Department with complaints 
of palpitations and were diagnosed with Lone AF and AF 
underwent routine follow-ups. Thirty-four participants with 
Lone AF, 38 with AF, and 26 entirely healthy individuals in 
sinus rhythm were enrolled in the control group, sorted 
based on their arrival sequence. The patients’ cardiovascular 
histories and risk factors were thoroughly examined, and 
detailed physical examinations were performed. Baseline  
electrocardiograms (ECGs) were taken for all patients 
and controls involved in the evaluation. Transthoracic 
echocardiography was performed in all study participants to 
assess the left ventricular ejection fraction and exclude heart 
valve disease.

Exclusion criteria for the Lone AF group included systolic 
heart failure ejection fraction (EF)<45%), diastolic heart 
failure, dilated and hypertrophic cardiomyopathy, congenital 
heart disease, restrictive cardiomyopathy, AF associated with 
valvular diseases, patients with mechanical valves, post-
op AF, chronic liver disease, chronic kidney insufficiency, 
malignancy, arthritis, infection, CAD, hypertension, diabetes, 
thyroid disease, and individuals with inflammatory and 
autoimmune diseases.

Twenty-six completely healthy volunteers, meticulously 

selected for gender balance, constituted the control group. 
Exclusion criteria for the control group involved the detection 
of organic heart disease, suspected inflammation, infection, 
or chronic lung disease through routine echocardiography 
and physical examination. The execution of this study 
adhered to the principles of the Declaration of Helsinki, 
following the approval of the institutional ethics committee 
(Ethics committee date/number: Date:05.08.2022/
Number:2022/428).

Echocardiography

Two-dimensional echocardiography and Doppler 
echocardiography were conducted by an experienced 
echocardiographer using the Vivid 3 device (GE Healthcare 
Systems, Piscataway, New Jersey, USA) in all patients and the 
control group. Measurements included left ventricular systolic 
and diastolic diameters, left atrial dimensions, volumes, and 
the left ventricular ejection fraction. 

Plasma adiponectin measurement

A peripheral blood sample was obtained from both the 
patient and control groups during the morning hours of 
9:00-10:00, following an overnight fast of 8-12 hours. The 
samples underwent centrifugation at 4000xg for 10 minutes, 
leading to the separation of plasma. The plasma samples 
were subsequently preserved at -80 °C until the moment of 
biochemical analysis, aiming to ascertain the adiponectin 
levels.  Furthermore, blood samples were gathered from 
each patient for routine biochemistry analysis. The amount 
of plasma adiponectin was measured using the human 
adiponectin ELISA kit from Bioassay Technology Laboratory, 
Shanghai, China, following the kit’s instruction manual. 
Absorbance readings were conducted on a Chromate 4300 
brand ELISA reader device (Awareness Technology, Inc. Martin 
Hwy. Palm City, USA) at 450 nm, and results were calculated 
using linear regression.

Statistical analysis

The data acquired from the study underwent analysis 
using SPSS 22 Software for Windows. The normal distribution 
of the data was assessed through the Kolmogorov-Smirnov 
and Shapiro-Wilk tests. Categorical variables were represented 
as numbers (percentages), while continuous variables were 
expressed as “mean ± standard deviation (SD).” Intergroup 
comparisons for categorical variables were conducted using 
the Chi-square test, and for continuous variables, one-way 
ANOVA (post-hoc LSD) was applied. Pearson’s r was computed 
to illustrate the correlation between plasma adiponectin 
level and other continuous variables. 
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RESULTS
Table 1 presents the clinical characteristics of participants 

in the control, AF, and lone AF groups. The average age in both 
the AF and Lone AF groups was significantly higher compared 
to the control group (p<0.001 for both). The mean age of the 
Lone AF group was lower compared to the AF group (p<0.001). 
Among the participants, 53.8% in the control group, 44.7% in 
the AF group, and 58.8% in the Lone AF group were male, with 
no significant difference in gender distribution between the 

groups (p=0.479). Both the AF and Lone AF groups exhibited 
higher body mass index (BMI) compared to the control group 
(p<0.001 for both), with no significant difference in BMI 
between the AF and Lone AF groups (p=0.108). 

In the control group, only 7.7% of participants had 
hypertension and hypercholesterolemia, and they did not 
have other comorbidities. For patients in the AF group, AF was 
accompanied by at least one and at most five more diseases. 

Table 1. Clinical characteristics of control, atrial fibrillation, and lone atrial fibrillation groups
Control (n=26) AF (n=38) Lone AF (n=34) P

Age (years) 44.81 ± 3.11 77.05 ± 7.15 * 51.53 ± 5.08 *# <0.001

Men (n/%) 14 (53.8) 17 (44.7) 20 (58.8) 0.479

Body mass index (kg/m2) 24.31 ± 3.2 30.84 ± 2.88 * 29.66 ± 3.16 * <0.001

Smoking (n/%) 14 (53.8) 12 (31.6) 16 (47.1) 0.174

Accompanying diseases

Hypertension (n/%) 2 (7.7) 38 (100) - -

Diabetes mellitus (n/%) - 32 (84.2) - -

Heart failure (n/%) - 4 (10.5) - -

Prior stroke/TIA (n/%) - 2 (5.3) - -

Coronary artery disease (n/%) - 8 (21.1) - -

Hypercholesterolemia (n/%) 2 (7.7) 6 (15.8) 2 (5.9) -

Ischemic heart disease (n/%) - 4 (10.5) - -

Medications

Antiarrhythmic agents (n/%) - 32 (84.2) 22 (64.7) -

Anticoagulant (n/%) - 30 (78.9) 8 (23.5) -

Echocardiography

Left atrium diameter (mm) 32.46 ± 5.74 43 ± 5.88 * 35.21 ± 3.19 *# <0.001

LVEF (%) 63.92 ± 3.45 57 ± 9.15 * 60.71 ± 3.81 # <0.001

LVDS (mm) 31 ± 3.82 32.05 ± 3.77 30.18 ± 4.34 0.141

LVEDD (mm) 46.85 ± 4.12 47.95 ± 3.18 46.47 ± 2.85 0.158

LVPWth (mm) 10.46 ± 0.86 11.68 ± 0.66 * 10.88 ±0.77 *# <0.001

IVST (mm) 10.62 ± 1.02 12.32 ± 0.93 * 11.12 ± 0.98 *# <0.001

Biochemistry

Fasting glucose (mg/dL) 96.77 ± 9.99 137.03 ± 48.84 * 100.29 ± 9.69 # <0.001

Creatinin (mg/dL) 0.84 ± 0.21 0.99 ± 0.4 * 0.79 ± 0.16 # 0.012

LDL (mg/dL) 103.72 ± 30.47 106.06 ± 28.48 107.55 ± 26.66 0.874

HDL (mg/dL) 40.61 ± 9.18 42.31 ± 10.86 43.65 ± 8.12 0.476

Triglyceride (mg/dL) 173.89 ± 84.56 177.73 ± 110.34 144.41 ± 81.01 0.285

Total cholesterol (mg/dl) 171.21 ± 32.43 168.38 ± 32.49 167.75 ± 30.84 0.909

Continuous variables are presented as mean±SD and analyzed using one-way ANOVA. Categorical variables are presented as numbers (percentages) and analyzed using the Chi-square test. P values <0.05 are indicated 

in bold. *p<0.05 vs Control. #p<0.05 vs AF. AF: atrial fibrillation, TIA: transient ischemic attack, LVEF (%):  left ventricle ejection fraction, LVDS (mm): left ventricular sistolic dimension, LVEDD (mm): left ventricular 

end-diastolic dimension, LVPWth(mm): left ventricle posterior wall thickness, IVST (mm): interventricular septum thickness, LDL: low density lipoprotein, HDL: high density lipoprotein
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All participants in the AF group had hypertension, 84.2% had 
DM, 10.5% had heart failure, 5.3% had a prior stroke/TIA, 
21.1% had CAD, 15.8% had hypercholesterolemia, and 10.5% 
had ischemic heart disease. In the Lone AF group, no other 
diseases accompanied AF except hypercholesterolemia (5.9%).

While no antiarrhythmic or anticoagulant drugs were 
used in the control group, 84.2% of the AF group were using 
antiarrhythmic drugs, and 78.9% were using anticoagulant 
drugs. In the Lone AF group, 64.7% of the patients were using 
antiarrhythmic drugs, and 23.5% were using anticoagulant 
drugs. (Table 1).

Echocardiography findings indicated significant differences 
only in left atrium diameter, left ventricular ejection fraction 
(LVEF ),(%), left ventricular posterior wall thickness (LVPWth), 
and interventricular septal thickness (IVST) among the groups.

 

The left atrium diameter increased in both the AF and Lone 
AF groups compared to the control group (p<0.001, p=0.04, 
respectively), with a further increase in the AF group compared 
to Lone AF (p<0.001). LVEF (%) decreased in the AF group 
compared to both the control and Lone AF groups (p<0.001, 
p=0.016, respectively). LVEF (%) also showed a lower value in 
the Lone AF group compared to the control group, though 
this difference approached borderline significance (p=0.056). 
Both LVPWth and IVST showed a significant increase in both 
the AF and Lone AF groups compared to the control group 
(p<0.001, p=0.035 for LVPWth; p<0.001, p=0.05 for IVST, 
respectively). Moreover, both LVPWth and IVST showed 
higher values in the AF group compared to the Lone AF group 

(p<0.001, p<0.001, respectively), (Table 1).

Biochemical variables, including HDL, LDL, triglycerides, 
and total cholesterol levels, showed no significant differences 
across the groups. However, fasting glucose and creatinine 
levels were higher in the AF group compared to the control 
group (p<0.001, p=0.048, respectively). Similarly, fasting 
glucose and creatinine levels were elevated in the AF 
group compared to the Lone AF group (p<0.001, p=0.004, 
respectively).

There was no significant difference in adiponectin levels 
between the AF and Lone AF groups (p=0.191) (Figure 1). The 
correlation analysis revealed a negative association between 
adiponectin levels and BMI (r=-0.241, p=0.017) (Figure 2). 
Additionally, adiponectin showed a positive correlation 
with LVEF (r=0.208, p=0.04) and a negative correlation with 
LVPWth and IVST based on echocardiographic data (r=-0.439, 
p<0.001; r=-0.416, p<0.001, respectively). DISCUSSION

DISCUSSION
There remains uncertainty regarding whether the 

changing plasma adiponectin levels observed in AF patients 
is a consequence of AF itself or a result of hypertension, 
diabetes, or cardiac diseases associated with AF. Therefore, 
the aim of this study was to investigate plasma adiponectin 
levels in Lone AF patients who do not have any accompanying 
diseases.

Apart from being one of the most abundant endogenous 
adipocytokines in the body, adiponectin is recommended as 
one of the biomarker proteins for prognosis in cardiovascular 
diseases (12). Plasma levels of adiponectin decrease in 
diseases such as obesity, type 2 DM, CAD, and hypertension 
(8). The decrease in adiponectin levels in diseases such as 
obesity, type 2 DM, CAD, and hypertension, which are included 
in the etiology of AF and pave the way for the formation of 
AF, creates an expectation that the level of adiponectin will 
also decrease in AF. The observation of reduced adiponectin 
levels in patients with Lone AF and AF, a central finding in 
our study, is consistent with this anticipation. The study of 
Assar et al., who pointed out that low adiponectin levels may 
contribute to postoperative AF, also supports our findings (13). 
Nevertheless, some studies highlight a substantial association 
between adiponectin and AF; conversely, they propose that 
elevated adiponectin levels might pose a risk factor for AF (6, 
8-10). To clarify the inconsistency among various studies, it is 
essential to assess the subtypes of AF. 

Following a similar line of thought (8) hoped that 
plasma adiponectin levels in patients with AF would be 
lower compared to control patients, but they found high 
adiponectin levels in patients with persistent AF. On the 
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Figure 1. Plasma adiponectin level (µg/mL) of Control, AF and Lone AF 
groups. Data were presented as mean ± standard deviation (SD). One-
way ANOVA (post-hoc LSD) was used for comparisons between groups. 
*p<0.001 vs control group. AF: atrial fibrillation.
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other hand, despite high adiponectin in the persistent AF 
group, they found lower adiponectin levels in paroxysmal AF 
compared to the control group. 

Another group of researchers corroborated the earlier 
study by demonstrating that serum adiponectin levels were 
notably elevated in patients with persistent AF compared to 
those with sinus rhythm, yet significantly lower in patients 
with paroxysmal AF (14). Perhaps the discrepancy between 
these two cross-sectional studies (8, 14) and, other studies (6, 
8-10) that suggests that high levels of adiponectin in AF may 
be attributed to the fact that AF was not divided into subtypes 
such as paroxysmal, permanent, and persistent.

Unfortunately, the AF group could not be subdivided 
into subtypes due to an insufficient number of patients 
for statistical analysis. Although the AF group could not be 
categorized further, the majority (42.1%) of the AF group in 
our study consisted of patients with paroxysmal AF.  Out of 
the remaining patients, 31.6% had persistent AF, and 26.3% 
had permanent AF. In this study, it was observed that plasma 
adiponectin levels were lower in both the AF and Lone AF 
groups when compared to the control group. There was no 
significant difference between the AF and Lone AF groups in 
terms of adiponectin levels. In fact, our results contribute to 
the literature on the role of adiponectin as follows: Previous 
studies have demonstrated the relationship between 
adiponectin levels and AF, but factors predisposing to AF 
(such as diabetes, hypertension, acute coronary syndrome) 
could not be excluded. However, the observation that the 
adiponectin level was lower in the Lone AF group, which was 
completely free of these variables, compared to the control 
group, supports the idea that adiponectin decreases due to 
arrhythmia independently of secondary factors.

In the present study, left atrium size, LVEF, LVPWth, and 
IVST, which are echocardiographic findings, were found to 
differ significantly between the groups. The left atrium size, 
elevated in both the AF and Lone AF groups in comparison 
to the control group, exhibited a further increase in the AF 
group when compared to the Lone AF group. Hypervolemia, 
which increases left ventricular filling pressures in obesity, 
which is one of the risk factors for AF, leads to left atrial 
enlargement, which is one of the early signs of left ventricular 
dysfunction (15). To our knowledge, the relationship between 
adiponectin and left atrial size in obese patients has not been 
resolved to date. While one study indicated that adiponectin 
was negatively correlated with left atrium size (15) another 
study found a positive correlation (9). However, in this study, 
no correlation was found between adiponectin level and left 
atrium dimensions in patients with Lone AF and AF. Low LEVF 
in atrial fibrillation is considered a left ventricular dysfunction 

(16).

In this study, LVEF was lower in the AF group compared 
to the control and Lone AF groups. It was also lower in the 
Lone AF group compared to the control, but this difference 
was at a level that could be considered borderline significant. 
These results align with our rationale for selecting patients 
with Lone AF. Thamilarasen et al. observed an increase in 
left atrium size and a decrease in LVEF in patients with Lone 
AF (17). The increased left atrium dimensions in the Lone AF 
and AF groups of our study compared to the control group, 
and especially the decreased LVEF in AF, align with this study. 
The positive correlation of plasma adiponectin, released 
from adipose tissue with a favorable cardiovascular profile, 
with LVEF, and the negative correlation with LVPWth and 
IVST in our study further supports its characterization as a 
beneficial adipocytokine. Despite its release from adipose 
tissue, increased adiposity, especially visceral fat, reduces 
adiponectin secretion (18).

Figure 2. Scatter plots showing the relationship between plasma 
adiponectin level and body mass index:BMI (A), left ventricular ejection 
fraction:LEVF (%) (B), left ventricular posterior wall thickness:LVPWth (C), 
and interventricular septal thickness:IVST (D).

Therefore, circulating adiponectin levels also decrease in 
obesity due to abdominal adiposity. Studies examining the 
relationship between BMI and AF suggest that obesity may 
partially mediate the increased risk of AF but it does not solely 
contribute to it (6, 9, 19). Moreover, there is a suggestion that 
obesity could act as a risk factor for Lone AF, underscoring the 
connection between individuals with Lone AF and elevated 
BMI (20). Consistent with this study, our research revealed a 
negative correlation between BMI and adiponectin.
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In summary, the current study is the first one to establish 
the connection between adiponectin and Lone AF. Our results 
indicate that low adiponectin is independently associated 
with Lone AF, and this association persists in patients with 
secondary AF. Consequently, we propose that adiponectin 
decreases in Lone AF and AF due to arrhythmia independently 
of secondary diseases. 

Limitations of the study

Due to the fact that this study was conducted at a single 
center and the number of patients was small, patients with 
AF could not be divided into subgroups.

CONCLUSION
These findings imply that adiponectin levels might 

contribute to the pathophysiology of arrhythmia. Currently, 
it remains unclear whether low adiponectin is merely a 
marker in Lone AF or an active participant in pathogenesis. 
We anticipate that our findings will guide future studies in 
unraveling the mechanisms underlying the pathogenesis 
associated with the relationship between low adiponectin 
levels and Lone AF.
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