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ABSTRACT

Atrial fibrillation (AF) is the commonest sustained heart rhythm disorder in clinical
practice. Non-valvular AF confers a 5-fold increased risk of stroke. Stroke in AF is
mainly due to thromboembolic phenomenon from the left atrium (LA). It is well known
that atrial mechanical dysfunction contributes to thrombus formation. However,
patients with AF are also known to exhibit a prothrombotic state and endothelial

dysfunction, further contributing to this thromboembolic risk.

There is debate as to whether the prothrombotic state and endothelial dysfunction
seen in patients with AF are due to AF per se or the patients’ concurrent
comorbidities. Chapter 2 examined the LA milieu in patients with lone non-valvular AF
compared to patients with AF and comorbidities and controls. The study
demonstrated increased platelet activation in the LA compared to the periphery in
patients with lone AF. There was a step-wise increase in endothelial dysfunction in the
lone AF cohort and AF with comorbidities compared to controls, indicating that both
AF per se and its concurrent comorbidities contribute to endothelial dysfunction and

thrombotic risk.

Chapter 3 investigated the effect of rapid atrial rates in patients with AF compared to
patients with supraventricular tachycardia. The study demonstrated rapid atrial rates
increased LA platelet activation and thrombin generation in patients with AF. Left

atrial thrombogenesis was markedly accentuated with atrio-ventricular dyssynchrony.

Xl



In contrast, rapid atrial rates did not result in abnormal changes in patients with
supraventricular tachycardia. These findings suggest rapid atrial rates, atrio-ventricular
dyssynchrony and the abnormal substrate in patients with AF contribute to LA

thrombogenesis in these patients.

The relative contribution of the atrial rate or rhythm to LA thrombogenesis is
unknown. Chapter 4 examined the effects of atrial rate and abnormal rhythm on LA
thrombogenesis and demonstrated both rapid atrial rates and AF result in increased
platelet activation and thrombin generation in the LA. However, AF also induced
endothelial dysfunction and inflammation, not seen with rapid atrial rates alone.
These findings suggest that while rapid atrial rates increase the thrombogenic risk,

abnormal rhythm may further potentiate this risk.

Catheter ablation therapy has emerged as an effective strategy for rhythm control in
patients with AF. However, radiofrequency ablation is known to cause an increase in
various markers of inflammation and patients are at risk of peri-procedural
thromboembolic events. Chapter 5 examined inflammatory, myocardial injury and
prothrombotic markers in AF patients undergoing catheter ablation during the peri-
procedural period. The study demonstrated that patients exhibit an inflammatory
response within the first few days post-ablation, and that this response predicted
immediate AF recurrence. Prothrombotic markers were elevated one week post-

ablation and may contribute to the increased peri-procedural thrombotic risk.

X1



Whether catheter ablation for AF confers a benefit on prevention of future
thromboembolic stroke is a vital question. Chapter 6 demonstrated that successful
catheter ablation and maintenance of sinus rhythm leads to a decrease in platelet
activation and improvement in endothelial function. These findings suggest that the
prothrombotic state in patients with AF can be reduced with successful maintenance

of sinus rhythm following catheter ablation.
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