ANNALES
UNIVERSITATIS MARIAE CURIE-SKEODOWSKA
LUBLIN - POLONIA
VOL. LXII, N 2,9, 2008 SECTIO D DOI: 10.2478/v10079-008-0049-4

Department of Internal Medicine . Medical University of Lublin
ANDRZEJ PRYSTUPA, JERZY LOPATYNSKI, JOLANTA MIECZKOWSKA

Atrial fibrillation and its association with type 2 diabetes

Atrial fibrillation is the common sustained arrhythmia in North American and LEuropean
patients. In the United States, atrial fibrillation affects approximately 2.2 million adults with a
median age of 75; nearly 10% of individuals over the age of 80 manifest this arrhythmia (1). The
prevalence of atrial fibrillation is increasing markedly in industrialized nations, secondary to growth
in population of elderly individuals in these societies. Atrial fibrillation is approximately 1.5 times
more likely to develop in men than in women.

The traditional view of AF mechanisms is that the arrhythmia results from multiple re-entrant
wavelets that move randomly throughout the atria. Re-entry is promoted by decreased atrial refractory
periods, slowed conduction and an increased mass of cardiac tissue (2).

The clinical presentation of AIF is highly variable, ranging from the complete absence of
symptoms to heart failure and hemodynamic collapse. Symptoms result from the irregular and
often rapid ventricular response. as well as from ensuing autonomic reflex changes and loss of atrial
systole. In the Canadian Registry of Atrial Fibrillation, only 21% of patients were asymptomatic on
presentation (3). Among the 79% of patients with symptoms, palpitations occurred in 30%, chest pain
and fatigue in more than 25% and dizziness, presyncope or syncope in about 25%. The most feared
complication of AF is stroke, which is often caused by thromboembolisim from clotting in the left
atrial appendage: AF increases the risk of stroke about 3 times and is a single factor most commonly
associated with stroke in those over 75 years of age. Risk factors for stroke in patients with AF
include advanced age. diabetes, hypertension, previous cerebrovascular accident and left ventricular
dysfunction (4).

The majority of patients with atrial fibritlation have associated cardiovascular disease that has
been shown to correlate with the presence of this arrhythmia. Common cardiovascular conditions
that predispose to atrial fibrillation include hypertension, valvular heart disease, arteriosclerotic heart
disease and myocardial infarction and congestive heart failure. Non-cardiovascular diseases that
predispose to atrial fibrillation include diabetes mellitus, hyperthyroidism, acute and chronic alcohol
abuse. and a variety of pulmonary discases such as chronic obstructive lung discase. pneumonta.
empyema, and pulmonary embolism. Potential iatrogenic causes of atrial fibrillation include cardiac
and non-cardiac surgery and administration of a variety of medications including bronchodilating
beta-agonists, various non-prescription cold remedies. antihistamines and focal anaesthetics (3).

However, in many patients the cause of atrial fibrillation remains unclear. Lone atrial fibrillation
is defined as atrial fibrillation in the absence of structural heart disease or other identifiable cause for
the arrhythmia such as hyperthyroidism or alcohol abuse (6).
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DIABETES MELLITUS AND CARDIAC FUNCTION

Cardiovascular complications are common causes of morbidity and mortality in diabetic
paticnts. Coronary artheriosclerosis is enhanced in diabetics, whereas myocardial infarction represents
20% of deaths of diabetic subjects. Re-infarction and heart failure are more common in the diabetics.
Diabetics cardiomyopathy is characterized by an carly diastolic dysfunction and later systolic
one. with intracellular retention of calcium and sodium and loss of potassium. Diubetes mellitus
accelerates the development of feft ventricular hypertrophy in hypertensive paticnts and increases
cardiovascular mortality and morbidity. Heart rate variability with respiration and standing are
decreased in diabetic patients especially those with evidence of peripheral or autonomic neuropathy.
Parasympathetic cardiac nerve dysfunction, expressed as increased resting heart rate and decreased
respiratory variation in heart rate, is more frequent than the sympathetic cardiac nerve dysfunction
expressed as a decrease in the heart rise during standing (7).

DIABETES MELLITUS AND ATRIAL FIBRILLATION

Diabetes mellitus is one of the most chronic conditions with increasing prevalence of
approximately 140 million people worldwide. There are few studies evaluating the association
between DM and atrial fibrillation. Patients with atrial fibrillation are more insulin-resistant than
subjects with sinus rhythm in the whole study population, as well as in normotensive controls
without diabetes. It is, therefore, possible that impaired glucose metabolism can be related to
electrophysiological instability in the myocardium. Furthermore, insulin resistance has been shown
to be associated with left ventricular hypertrophy (8). The Framingham study found that DM was
a significant independent risk factor for atrial fibrillation with an OR of 1.4 (9). However, only a
small number of patients, in total of 362, were studied. Barriales et al. studied only 300 patients
and found that DM was an independent risk factor for atrial fibrillation (10). In the International
Journal of Cardiology Mohaved et al. retrospectively analysed discharge diagnoses and concluded
that diabetes mellitus was a strong and independent risk factor for occurrence of AF. AF occurred in
14% of their patients with diabetes mellitus compared to 10.3% in the control group. On multivariate
analysis, diabetes remained independently associated with AF (11). These studies stand in contrast
to Withelmsen et al. who studied a targe number of male patients (7495) over 25 years and found no
correlation between DM and  atrial fibrillation (12).

PATHOPHYSIOLOGICAL LINKS BETWEEN ATRIAL FIBRILLATION AND /MABLETES MELLITUS

The causal link between diabetes and atrial fibrillation is likely via various pathways. including
hypertension, coronary-artery disease and abnormal autonomic tone. but the possibility remains that
diabetes may directly (clectrophysiologically and mechanically) affect the atrial tissue, leading do
AF. The pathogenesis of atrial fibrillation involves two main processes. One is known to be the foci
of rapid ectopic activities in initiation of atrial fibrillation. The second process is reentry involving
one or more circuits. There are no studies available to suggest any explainable pathogenesis of
DM triggering or maintaining atrial fibrillation. Diabetes mellitus is associated with many systemic
illnesses such infection, electrolytes abnormalities or renal failure. which could cause irritability of
atrium, triggering atrial fibrillation. Due to the major risk of stroke in patients with atrial fibrillation,
this association will substantially increase the risk of stroke in patients with DM who are already at
a high risk of atherosclerotic cerebrovascular disease.

Defects in the cardiac conducting system have also been reported with diabetes mellitus and
of note, left bundle branch block in diabetic patients has been shown to indicate more advanced



Atrial fibrillation and its association with type 2 diabetes

W
w

cardiovascular involvement manifesting with more severe left ventricular systolic dysfunction,
when compared to both diabetic patients without left bundle branch and nondiabetic patients with
left bundle branch block (13). AF is commonly associated with the combined occurrence of type
2 diabetes and hypertension, and insulin resistance may be the common underlying mechanism.
Another clinical condition common to both diabetes mellitus and AF is heart failure. and diabetes
mellitus is also independently related to heart failure.

Atrial fibrillation as complication of hypoglycaemia in diabetic paticnts has been reported in
patients with insulin-dependent diabetes mellitus (14).

RISK OF ATRIAL FIBRILLATION IN RELATION TO BODY MASS INDEX

Studics have reported increased AF risk associated with obesity, a common risk factor that
is increasing in prevalence. The mechanism by which obesity may increase AF risk is unknown.
Several mechanisms have been suggested, including increased left atrial size, chronic inflammation,
and development of other cardiovascular risk factors or cardiovascular discase. Dublin et al. showed
a strong relationship between BMI and risk of sustained AF than intermittent or transitory AF. Each
unit BMI increment was associated with a 3% higher risk of new-onset AF. The relationship between
BMI and AF was stronger in subjects with diabetes mellitus than in those without and somewhat
stronger in subjects with hypertension (15). Obesity may contribute to maintaining AF. Support for
this idea comes from studies showing that increased C-reactive protein levels, which are positively
associated with obesity, are more strongly associated with persistent than with paroxysmal AF (16).

Diabetes mellitus may play a modest role in mediating the relationship between BMI and AF
risk. The mechanism through which diabetes mellitus may lead to increased AF risk is not weli
understood, although several possible mechanisms exist. Diabetes mellitus is associated with
increased inflammation as measured by CPR and increased CPR level is associated with an increased
risk of AF. I addition, diabetes mellitus leads to myocardial fibrosis and diastolic dysfunction, which
may lead to increased left atrial volume and thereby to increased AF risk. as left atrial is known to
be associated with risk of new-onset AF (17). Wang et al. found that the association between BMI
and AF risk became insignificant after adjustment for LA size and concluded that LA enlargement
accounted for the entire observed association between BMI and AF risk (18).

DIABETES INFLUENCES THE CARDIAC SYMPTOMS RELATED TO ATRIAL FIBRILLATION

Diabetes mellitus may depress the cardiac symptoms caused by AF, not directly by influencing
the impulse conducting system, but rather the neurological mechanisms that sense the changes in
heart rhythm. Diabetes mellitus neuropathy may decrease the sensitivity of cardiac nerves and thus
mask the rapidity or irregularity of heart rhythm during the first-recorded AF. Women with AF are
reportedly more sensitive to their own heart rhythm or chest symptoms. Sugishita et al. showed that
prevalence of DM neuropathy is significantly higher in asymptomatic patients with atrial fibrillation
and diabetes mellitus may mask the cardiac symptoms of the first-recorded episode of AF. They
observed a tendency to a more rapid heart rate in sinus rhythm and higher averaged ventricular
response at the first-recorded cpisode of AF. However, the ratio of symptomatic cases at first-recorded
AF tended to be lower in DM cases (19). They recommend clinical physicans routinely check the
ECG for all DM paticnts, because of atrial fibrillation should be defibrillated earlier and prevented
afterwards. In addition antiplatelet and/ or anticoagulation therapy is also required to prevent cerebral
vessel disease or other arterial diseases. :
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COMPLICATIONS OF ATRIAL FIBRILLATION IN THE PATIENTS WITH DIABETES

Thromboembolic disease and stroke arc the most important complications of AF and their
occurrence is increased in both paroxysmal and chronic atrial fibrillation (20). Risk factors for
stroke include previous stroke or transient ischaemic attack (relative risk 2.3). diabetes mellitus (1.7).
hypertension (1.6), and increased age (1.4) as well as cardiac failure (including left-atrial and left-
ventricular dilatation and left-ventricular dysfunction) and symptomatic ischaemic heart disease.
Endothelial damage/dysfunction and platelet abnormalities, which are manifested in AF. DM may
underlic the etiology of a prothrombotic state in these conditions. individually and in combination
with other factors. The presence of DM augments endothelial damage/dysfunction and increases
the platelet activation in patients with AF. Diabetes mellitus is associated with high levels of von
Willebrand factor (VWF, a marker of endothelial damage and dystunction). DM independently
contributes to the endothelial damage/dystunction in patients with AF, and this effect is exaggerated
futher in individuals with congestive heart failure. Diabetes mellitus may reflect the increased
prothrombotic and vascular risk seen in high-risk population (21).

.
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SUMMARY

Atrial fibrillation is the most common sustained cardiac arrhythmia, which is also associated
with a risk of mortality and morbidity from stroke. On an epidemiology basis. type 2 diabetes
mellitus is commonly assoctated with atrial fibrillation. The precise pathophysiological and clinical
relationships between AF (atrial fibrillation) and diabetes mellitus are not completely understood.
It is known however. that diabetes mellitus may mask the cardiac symptoms of the first episode of
atrial fibrillation. because of diabetic neuropathy. Diabetes mellitus may underlie the etiology of a
prothrombotic state and increase the risk of stroke in persons with atrial fibrillation.

Migotanie przedsionkdw i jego zwigzek z cukrzycy typu 2

Migotanie przedsionkow jest najczgstsza przewleklq arytmig serca, ktora jest zwigzana z ryzy-
kiem $miertelnosci i zachorowalnosci z powodu udaru mézgowego. Na podstawie badan epidemiolo-
gicznych wiadomo. z¢ wysigpowanie cukrzycy typu 2 jest powszechnie laczone z migotaniem przed-
sionkow. Precyzyjny patofizjologiczny i kliniczny zwiazck pomigdzy migotaniem przedsionkow
i cukrzycg nie jest dokladnie zbadany. Natomiast wiadomo, ze cukrzyca moze maskowac sercowe
objawy picrwszego napadu migotania przedsionkdw z powodu neuropatii cukrzycowej. Cukrzyca
moze takze lezed u podioza nadkrzepliwosci i przez to zwigksza¢ ryzyko udaru mozgowego.



