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Preface

Sudden cardiac death (SCD) remains one of the most important modes of death 

in developed countries. Most of these SCDs are caused by coronary artery disease. 

However, in more than half of the cases of SCD, coronary artery disease has not 

previously been clinically recognized. SCD occurs as the first symptom of coronary 

artery disease during the onset of cardiac ischemia. Cardiac ischemia in these patients 

causes the malignant cardiac arrhythmia ventricular fibrillation, which, if left untreated, 

will imminently result in SCD. Groups at high risk for SCD have been defined, but 

they account for only a small absolute number of SCD cases. Thus, the large majority 

of SCD occurs in persons who were not previously identified to have an increased risk 

for SCD. Accordingly, if we want to prevent SCD, we need a better understanding of 

risk factors for SCD in this apparently healthy population.

It is clear that SCD is a multifactorial disease. Coronary artery disease plays a major 

role, but it is also evident that there is a genetic underpinning of an increased risk for 

SCD apart from coronary artery disease. To be able to better define who actually is 

at risk of developing ventricular fibrillation during a first episode of cardiac ischemia, 

the AGNES study (Arrhythmia Genetics NetherlandS) was initiated in the year 

2000. AGNES compares patients with acute ischemia with and without ventricular 

fibrillation. Continued and extended research in this cohort of patients, combined 

with pre-clinical research lines, has resulted in a better understanding of ventricular 

fibrillation in the presence of cardiac ischemia. In this thesis we present our work on 

this subject.
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Outline

In the first part of this thesis, we present further research on the genetic underpinning 

of early ischemic ventricular fibrillation. Chapter 2.1 acts as a general introduction to 

the understanding of the genetics of arrhythmias.  In chapter 2.2, we present the first 

genome-wide association study for early ischemic ventricular fibrillation. 

In chapter 2.3, we extend our knowledge of the differences found in the 

electrocardiograms in the early ischemic period between cases and controls. 

In chapter 3, we investigate a singular risk factor in occurrence of SCD: kidney 

function. We found that even mild kidney dysfunction elevates the risk of sudden 

cardiac death. 

In chapter 4, we investigate the role of platelets in SCD. The role of platelets in the 

occurrence of SCD extends beyond coronary flow impairment by clot formation. 

In chapter 4.1, we review the substances released by platelets during clot formation 

and their arrhythmic properties. 

In chapter 4.2, we investigate the pro-arrhythmic effects of activated blood platelet 

products on electrophysiological properties and intracellular Ca2+ homeostasis of 

rabbit cardiomyocytes. 

In chapter 4.3, we present a case-control study in which we studied differences in 

platelet function in AGNES patients. 

In chapter 5, we analyzed follow-up data of a large group of survivors of primary 

ventricular fibrillation to determine prognosis and risk of SCD in patients who received 

contemporary treatment of their myocardial infarction. In chapter 6, a summary and 

conclusion are presented and future directives are suggested.


