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Abstract

Background
This thesis investigates the clinical and biological factors that contribute to the
cardiovascular condition known as the Coronary Slow Flow Phenomenon
(CSFP). From its initial description, little remains understood regarding the
mechanisms contributing to this curious condition. The research efforts in this
thesis have focused upon further characterising the CSFP and identifying an
effective therapy, by investigating the mechanisms involved during different
periods of presentation.

The specific objectives include:
1) Identifying the possible mechanisms of the acute coronary syndrome
(ACS) presentation in CSFP patients by comparing plasma protein
profiles from samples obtained from initial presentation and during a
quiescent phase of the disorder;
2) Investigating the role of the endothelium during the chronic phase of the
disorder. Specifically, this includes looking at mechanisms of endothelial
dysfunction, inflammation and oxidative stress and comparisons with a
healthy control group;
3) Evaluating the efficacy of a dual endothelin-1 (ET-1) receptor blocker
(Bosentan) in ameliorating angina symptoms in CSFP patients. This
project also involves monitoring improvements in health-related quality of
life, clinical profiles, endothelial function, inflammation and oxidative
stress following Bosentan treatment.

XVII

Methods
This thesis employed a number of methods to comprehensively assess the
pathophysiological mechanisms contributing to CSFP aetiology. In order to
identify possible protein biomarker candidates, a state-of-the-art proteomic
approach was used to obtain plasma protein profiles. A paired-longitudinal
study design was employed by which blood samples were obtained from
CSFP patients during the ACS and compared to a quiescent phase. During the
chronic phase of the condition, a cross-sectional study was conducted to
assess endothelial function, inflammation and oxidative stress parameters
compared with a healthy control group that had no history of chest pain or
coronary disease. The clinical trial employed a randomised, double-blind,
placebo-controlled, cross-over design that involved evaluating changes in
chest pain, clinical characteristics, endothelial function, inflammation and
oxidative stress parameters following treatment with bosentan therapy

Summary of major findings
The above studies yielded the following findings:
1) Proteomic investigations identified specific inflammatory and oxidative
stress protein markers that were elevated during the ACS presentation
compared to the chronic phase (Chapter 2).
2) There was no evidence of impairments in endothelial vasomotor function
or increases in inflammatory and oxidative stress parameters during the
chronic phase of the condition compared to control subjects (Chapter 3).
3) Bosentan therapy did not significantly improve angina symptoms, clinical
profiles, endothelial function, inflammation and oxidative stress

XVIII

parameters compared to placebo. Despite not reaching statistical
significance, reductions in angina frequency and severity in addition to
improvements in quality of life parameters were identified (Chapter 4).

Conclusion
This thesis provides a new platform for future investigations into the CSFP.
Pathophysiological differences identified between the acute and chronic
presentations have initiated the need to further conduct research on the
specific mechanisms that contribute to both the ACS presentation and
persistent symptoms. Additionally, investigating the role of ET-1 receptor
blockade in CSFP patients has identified a number of inherent problems
associated with clinical trial design in CSFP patients.
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Preface

Coronary heart disease (CHD) is a disorder characterised by dysfunction in
the large and/or small coronary vessels. Impairments in coronary vascular
function result in reduced flow of oxygen and nutrient-rich blood to the
myocardium thereby producing myocardial ischaemia. This in turn may
manifest as chest pain (referred to as angina) or in severe cases may result in
myocardial infarction or even death. Indeed, CHD is the leading cause of
death globally, responsible for an estimated 17.3 million deaths worldwide in
2008 (1) and more than 2200 deaths every day in the United States of
America (U.S.A) alone (2). Accordingly, it is imperative that we increase our
knowledge and understanding of the condition that is responsible for
considerable global morbidity and mortality.

This thesis will provide a comprehensive summary of cardiovascular
pathology, with a particular focus on coronary microvascular disorders,
namely the coronary slow flow phenomenon (CSFP). The introductory
chapter will provide the necessary background relating to CHD and will begin
by describing contemporary facets of CHD with a discussion on the
contribution of both large (coronary artery disease) and small vessel
dysfunction (coronary microvascular disease) in determining clinical
outcomes. This will then be followed by an extended discussion of the clinical
conditions associated with coronary microvascular dysfunction (CMD), with
particular reference to coronary syndrome X (CSX) and the CSFP. Thereafter,
the thesis objectives and proposed investigations will be outlined.
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