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ABSTRACT

Background/Aim: Proinflammatory markers such as interleukin (IL)-6 have been closely associated with 
atrial fibrillation (AF). These markers are characteristically elevated in chronic inflammatory bowel disease 
(IBD) and positively correlate with disease activity. Although IBD and AF have similar pathogenesis, 
there have been very limited studies looking at their association. The aim of this study is to determine the 
prevalence of AF in patients with IBD. Patients and Methods: Medical records of patients with biopsy 
proven IBD (n = 203, both in and outpatient) were retrospectively reviewed. One hundred and forty-one IBD 
patients with documentary evidence of electrocardiograms (ECG’s) were included. The “Anticoagulation 
and Risk Factors in Atrial Fibrillation (ATRIA)” study, a large cross-sectional study (n = 1.89 million) done to 
evaluate the prevalence of AF among the US population, was our control population. All ECGs available till 
December 2010 for each IBD patient were reviewed carefully for evidence of AF. We studied the prevalence 
of AF among IBD population and compared it to that of control (ATRIA) population. Results: The prevalence 
of AF was significantly higher among IBD patients compared with the ATRIA study patients (11.3% vs 
0.9%, P < 0.0001). Additionally, the IBD patient population were much younger compared with the controls 
(64.4 ± 10.7 vs 71.2 ± 12.2, P = 0.02). Conclusion: AF has an overall higher prevalence across all age groups 
in IBD compared with the subjects of ATRIA study, which could be due to the chronic inflammatory state 
of IBD. Further studies are needed to study the association in detail.
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Atrial fibrillation (AF) is a complex disease of multifactorial 
etiology and the most common cardiac rhythm disturbance, 
affecting 2.3 million people in the United States.[1] It has an 
overall prevalence of less than 0.5% in the general population 
aged less than 55 years, steadily increasing to 4%–9% in the 
age group of 65–80 years and up to 9% or higher in people 
over the age of 80 years.[2] AF is also a major cause of 
morbidity with a twofold increase in mortality from stroke 
and thromboembolism.[2‑4] A growing body of evidence 
suggests inflammation to be an independent causative 
risk factor of AF.[5,6] Presence of systemic inflammation 
as determined by elevations in C‑reactive protein (CRP) 

and interleukins 6 (IL‑6) is not only associated with the 
prevalence of AF but also predicts increased risk for future 
development of AF.[7] However, the exact mechanism of 
association between inflammation and AF is unclear.

Studies have suggested that increased circulating and 
local CRP may localize in atrial tissue, activating the 
complement system, and induce inflammation leading to 
“atrial myocarditis.”[8‑11] In the presence of Ca2+ ions, CRP 
binds to phosphatidylcholine leading to the generation of 
long‑chain acylcarnitines and lysophosphatidlycholines.[12] 
These can contribute to cellular membrane dysfunction 
affecting transmembrane ion transport with subsequent 
electrical and structural changes in the atrium, resulting 
in initiation and maintenance of AF.[6,13] Also left atrial 
dysfunction has been described in patients with increased 
CRP but without AF, suggesting that inflammation per se 
affects left atrial function.[14]

IL‑6 is a pro‑inflammatory cytokine that is involved in 
the synthesis of acute phase proteins such as CRP.[15] Like 
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CRP, high plasma IL‑6 levels have been correlated with 
the presence and duration of AF and increased left atrial 
diameter.[16] In patients undergoing cardiac surgery, the 
development of postoperative AF was related to increased 
levels of IL‑6, and linked to polymorphisms in the promoter 
region of the IL‑6 gene.[17] Furthermore, in a cohort of 
subjects with CAD, AF was independently associated 
with IL‑6 levels and the CC genotype of −174G/C IL‑6 
polymorphism.[16] These findings raise the possibility of a 
genetic susceptibility to an enhanced inflammatory response 
with subsequent development of AF.

Crohn’s disease (CD) and ulcerative colitis (UC) are chronic 
intestinal inflammatory bowel diseases (IBDs) occurring in 
genetically susceptible individuals independent of a specific 
pathogen. The interaction between antigen‑presenting cells 
and the local bacterial flora contributes to an uncontrolled 
activation of mucosal CD4‑T‑lymphocytes with the 
consecutive release of cascade of proinflammatory cytokines 
such as IL‑6.[18] IL‑6, a pleiotropic cytokine playing a crucial 
role in inflammation, immune regulation, hematopoiesis, 
and oncogenesis is the principal culprit of the uncontrolled 
intestinal inflammatory process in IBD.[19‑24]

Given the similarities in pathogenesis between the two 
conditions, is there an under ‑ appreciated link between 
inflammatory diseases such as IBD and AF? Our aim was to 
study the prevalence of AF in patients diagnosed of IBD and 
evaluate the probable association of AF and IBD.

PATIENTS AND METHODS

Study population
A retrospective review of electronic medical records (EMR) 
between January 2001 and December 2010 of patients 
hospitalized or seen in the gastroenterology clinic with a 
diagnosis of IBD (n = 203, old and new) were identified 
from MetroHealth Hospital database. The diagnosis of 
UC and CD was based on clinical and laboratory criteria 
including upper and lower gastrointestinal endoscopy and 
histopathologic evaluation. Study design is summarized in 
Figure 1.

Control population
“A n t i c o a g u l a t i o n  a n d  R i s k  Fa c t o r s  i n  A t r i a l 
Fibrillation (ATRIA)” study,[2] a large cross‑sectional study 
(n = 1.89 million), evaluating the prevalence of AF among 
US general population was our control population.

Electrocardiogram
All electrocardiograms available from electronic medical 
records till December 2010 for each IBD patient were 
obtained and reviewed carefully. Patients who did not have 
ECG (n = 62) were excluded from the study. In our study, 

Figure 1: Study design. IBD, Inflammatory bowel disease; AF, Atrial 
fibrillation; EKG, Electrocardiogram; ATRIA, Anticoagulation and risk 
factores in atrial fibrillation

patients were considered to have atrial fibrillation only if 
documentary (ECG) evidence of AF existed. Prevalence of 
AF among the IBD population was studied and compared 
with that of ATRIA study (control) population. We then 
compared the characteristics between the IBD patients with 
and without atrial fibrillation.

Other clinical and laboratory variables
Clinical and demographic characteristics including age, 
gender, race, history of hypertension, smoking, diabetes, 
renal failure, and peripheral arterial disease were abstracted 
from electronic patient records. Laboratory data included 
serum creatinine, estimated glomerular filtration rate and 
serum low‑density lipoprotein cholesterol, white cell count, 
calcium, magnesium, and potassium.

Statistical analysis
Categorical variables are reported as counts and percentages, 
and continuous variables are presented as mean ± standard 
deviation (SD). Categorical variable were compared using 
Chi‑square test and continuous data using Student’s t‑test or 
Wilcoxon nonparametric statistics (PASW Statistics version 18, 
SPSS Inc, Chicago, IL, USA). All tests were two‑tailed, and 
P values of less than 0.05 were considered statistically significant.

RESULTS

Patient characteristics
Baseline characteristics of the study population are presented 
in Table 1. Of the 203 cases with IBD, 141 patients with 
standard ECGs were included and 62 patients without an 
ECG were excluded from the study. The mean age of the 
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study population was 56.4 ± 15.4 years with female and 
Caucasian predominance (63.4% and 83.8%, respectively). 
The mean follow‑up period was 7.4 ± 3.5 years.

IBD patient characteristics with and without AF are shown in 
Table 2. Sixteen of the 141 patients (11.3%) were found to have 
AF. The mean age of a patient with AF was 64.4 ± 10.7 years 
and those without were 51.6 ± 15.7 years. Of the total patients, 
13.3% of women and 7.69% of men were found to have AF. 
No statistically significant difference was noted among the 
comorbidities between the two groups. Serum electrolytes 
including calcium, magnesium, and potassium were similar in 
both the groups. However, mean white blood cell count was 
higher among the patients with IBD and AF (10.99 ± 4.72 vs 
8.9 ± 3.78, P = 0.046).

Comparison of prevalence of atrial fibrillation to the 
general population in ATRIA study
There was higher prevalence of AF among IBD population 
compared with that of control (ATRIA) population (11.3% 
vs 0.9%, P < 0.0001) [Figure 2]. The detailed comparison 
between the IBD patient population and ATRIA population 
is presented in Table 3. Patients in IBD group were 
significantly younger compared with ATRIA study group  
(64.4 ± 10.7 vs 71.2 ± 12.2, P = 0.02). Comorbidities such as 
hypertension, cerebrovascular accidents (CVA), and diabetes 
though statistically not significant, were much lower in the 
IBD population compared with ATRIA population.

Since increasing age is an independent risk factor for AF, we 
compared the prevalence of AF in different age categories 
(less than 59 years, 60–64 years and greater than 65 years) 
between the IBD and ATRIA patients. Prevalence of AF in 
IBD patients less than 59 years was 5.5% compared with 
0.21%; 25% in patients of age 60–64 years compared with 

Figure 2: Comparison of prevalence of atrial fibrillation between 
inflammatory bowel disease and ATRIA study population. AF, Atrial 
fibrillation; IBD, Inflammatory bowel disease; ATRIA, Anticoagulation 
and risk factors in atrial fibrillation

Table 1: Characteristics of inflammatory bowel 
disease study population

Characteristics IBD cohort population
(n=142)

Age, in years 56.4±15.4
Caucasian, n (%) 119 (83.8%)
Basal metabolic index 28.9±11.8
Coronary artery disease, n (%) 22 (15.8%)
Cerebro-vascular accident, n (%) 7 (4.9%)
Hypertension, n (%) 38 (26.8%)
Diabetes, n (%) 12 (8.6%)
Smoker, n (%) 65 (45.8%)
WBC, 103/µL 9.14±3.94
Potassium, mmoI/L 4.05±0.47
Calcium, mg/dL 8.92±0.66
Magnesium, mg/dL 2.04±0.27
Follow up, (in years) 7.4±3.5
Data are presented as mean±SD, unless otherwise indicated. *IBD: Inflammatory 
bowel disease, WBC: White blood cells

Table 2: Comparison of characteristics of IBD 
patients with and without AF

IBD patients 
with AF

n=16

IBD patients 
without AF

n=125

P value

Age, in years 64.4±10.7 51.6±15.7 0.07
Basal metabolic index 28.4±9.9 28.9±12.1 0.89
Caucasian, n (%) 105 (83.3) 14 (87.5%) 0.67
Smoker, n (%) 7 (43.8%) 58 (46%) 0.86
Coronary artery disease, n (%) 7 (43.8%) 15 (12.2%) 0.001
Hypertension, n (%) 7 (43.8%) 31 (24.6%) 0.10
Diabetes, n (%) 2 (12.5%) 10 (8.1%) 0.55
Cerbro-vascular accident, n (%) 1 (6.3%) 6 (4.8%) 0.58
WBC, 103/µL 10.99±4.72 8.9±3.78 0.04
Potassium, mmoI/L 4.03±0.31 4.05±0.48 0.85
Calcium, mg/dl 8.49±0.66 8.97±0.65 0.95
Magnesium, mg/dl 2.05±0.29 2.04±0.27 0.87
Follow up, in years 7.9±3.8 7.3±3.5 0.89
Data are presented as mean±SD, unless otherwise indicated. *AF: Atrial 
Fibrillation, IBD: Inflammatory bowel disease, WBC: White blood cells

1.35% and 20% in age group greater than 65 years compared 
with 4.7%, respectively, in ATRIA study [Figure 3].

DISCUSSION

Atrial fibrillation is a complex disease with multiple possible 
mechanisms. Atrial fibrillation is the most common arrhythmia 
encountered in daily clinical cardiology practice. The prevalence 
of AF in adult US general population is 0.95% (n = 17,974 in 
1.89 million study population) as reported by Go et al. (ATRIA 
study) in a cross‑sectional study of a large health care 
organization (2). Forty‑five percent of the AF population were 
75 years or older. Prevalence of AF increased from 0.1% among 
adults younger than 55 years to 9.0% in persons 80 years or older.
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been implicated in regulating the intestinal immune 
response, inducing tissue injury, and mediating complications 
of IBD.[18‑24] Objective markers such as IL‑6 have been 
reproducibly detected in serum of IBD patients and correlate 
with disease activity.[18‑24] IL‑6 stimulates the proliferation 
of mature T cells, enhances the differentiation of cytotoxic 
T‑lymphocytes and affects the terminal differentiation and 
immunoglobulin production of B cells. Furthermore, it 
also induces acute‑phase proteins.[29,30] Despite having less 
comorbidity, we found a significantly higher prevalence of 
AF compared with the population in ATRIA study (general 
population). This higher prevalence of AF in IBD population 
could be attributed to systemic inflammation. This is the first 
study demonstrating an association between IBD and AF. 
The main findings of the study can be summarized as follows:
• There is higher prevalence of AF in IBD compared with 

general population
• Prevalence of AF in IBD patients is higher across all age 

groups compared with the general population
• IBD patients with AF are much younger compared with 

the study subjects in ATRIA.

Although our findings are provocative, our results should be 
interpreted in light of some potential limitations. The study is 
a retrospective review of the clinical information recorded in the 
patient’s medical records. Conditions not recorded in the medical 
records would have been missed. In addition, the retrospective 
design does not permit an estimate of lifelong inflammatory 
burden. We could only study an association, but no prospective 
prediction or causation. Similarly, the influence of confounding 
factors such as use of corticosteroids, immunomodulators or 
biologic agents, IBD activity, malnutrition, body mass index, 
and CRP could not be completely evaluated.

Given the higher incidence of mortality and morbidity in AF, 
it is important to identify the patients at risk and establish a 
longitudinal database to further explore these associations. 
With an increased risk of AF in IBD, patients with IBD 
should be evaluated for presence of AF and followed up 
closely, as timely intervention can reduce both the morbidity 
and mortality occurring due to the arrhythmia complications.
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