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Generall introduction 

Cardiovascularr disease (CVD), including coronary heart disease (CHD), stroke and 
peripherall  arterial disease, is the number one cause of death for adults in the western 
world.1,22 Although CHD mortality rates have fallen considerably over the past decades in 
somee industrialized countries due to improvements in medical care and the recognition 
andd approach of major risk factors, in many Central and Eastern European countries and 
developingg countries the incidence of CHD is increasing alarmingly.1 CVD is a multifac-
toriall  disease and control of multiple risk factors, such as hypercholesterolemia, hyper-
tension,, smoking, obesity and diet, is essential. This thesis focusses on disturbances of 
lipoproteinn metabolism and their diagnosis and therapy. 

Thee importance of both low-density lipoprotein cholesterol (LDL-C) and high-density 
lipoproteinn cholesterol (HDL-C) levels to identify individuals at increased risk of coronary 
heartt disease is now well established.3AS Data from observational cohort studies clearly 
demonstratee that both lipid parameters are important independent risk factors for future 
coronaryy events.6"9 Clinical guidelines for lipid screening and treatment have recognised 
thee importance of risk stratification based on LDL and HDL levels. Some even recom-
mendd using the total cholesterol/HDL ratio or the LDL/HDL ratio as a simple means to 
identifyy high-risk individuals.10 The ratio has repeatedly shown to be a strong, independ-
entt risk factor for coronary events and a significant improvement over either LDL or HDL 
levelss alone.8,1U2 

Gofman,, Barr and colleagues provided some of the earliest reports that high HDL lev-
elss were associated with a reduced risk of coronary events.1314 These observations were 
largelyy overlooked for over 25 years until Castelli and co-workers demonstrated the strong 
independentt association between LDL cholesterol, HDL cholesterol and coronary events 
inn the Cooperative Lipoprotein Phenotyping Study.6 This has also been confirmed by 
investigatorss at the Framingham Heart Study, the Lipid Research Clinics Study, the Pro-
spectivee Cardiovascular Munster Study and a score of smaller prospective cohort stud-
ies.7-8* 15 5 

Whilee increased levels LDL-cholesterol account for a significant proportion of coro-
naryy events, the burden of atherosclerosis attributable to low HDL-C levels may be as 
greatt of greater and is frequently under-appreciated. Among adults aged 30-74 without 
knownn cardiovascular disease, while approximately 23 % of men and 19% of women have 
LDL-CC levels of 4.13 mmol/1 or higher, 16% of men and 26% of women have high-risk 
HDL-CC levels (below 0.9 mmol/1 in men or 1.16 mmol/1 in women).16 

Overr the past two decades, numerous clinical trials have focused primarily on reduc-
ingg LDL-C levels and demonstrated convincingly that LDL reduction is associated with 
lowerr rates of coronary events.17"22 Most successful LDL interventions are also associated 
withh small but important changes in HDL-C. For instance, the NHLBI type II Coronary 
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Interventionn Study and the Lipid Research Clinic Primary Prevention Trial both observed 
smalll  changes in HDL-C with cholestyramine treatment that were important, indepen-
dentt predictors of benefit in the intervention arms of each study.23,24 In the Familial 
Atherosclerosiss Treatment Study (FATS), change in HDL-C was a stronger predictor of 
atherosclerosiss regression in the coronary arteries than changes in LDL-C25. More recent 
LDL-CC reduction studies using HMG-CoA reductase inhibitors (statins) have also demon-
stratedd that a small (i.e. <io%) increase in HDL-C is an important determinant of benefit 
inn most trials.26 Statin therapy may be particularly beneficial among individuals with low 
HDL-CC as demonstrated in the AFCAPS/TexCAPS and the Lipoprotein Coronary Athero-
sclerosiss Study (LCAS).20-27 The VA-HIT study has conclusively demonstrated that 
increasingg HDL-C, even in the absence of LDL-C changes, is associated with a reduction 
inn coronary events among patients with coronary disease and low HDL-C levels.28 This 
studyy is a landmark study for finally establishing that HDL-C is a modifiable risk factor 
independentt of LDL-C. What is often overlooked is the magnitude of the effect of raising 
HDL-CC in the VA-HIT study far surpassed the benefits of lowering LDL in the statin tri-
als.. A i% reduction in LDL-C has been shown to be associated with approximately a i% 
dropp in coronary events. However, the 6% increase in HDL-C in the VA-HIT study trans-
latedd into a 22% reduction in coronary events.29 

T H EE A IM AND OUTLINE OF THIS THESIS 

Thiss thesis describes novel approaches in the diagnosis and therapy of dyslipidemia. 
Firstly,, the diagnosis and assessment of genetic dyslipidemia comprises of a number of 
studiess performed in patients with mutations in the ATP Binding Cassette Al (ABCA1) 
gene.. In 1999 the molecular basis of Tangier disease, a rare lipid disorder characterised 
byy extremely low HDL-C, was discovered.30 We now report a patient with premature coro-
naryy disease and Tangier disease and the results of lipid-lowering therapy. Carriers of 
mutationss in the ABCA1 gene, ABCA1 heterozygotes, have a lower HDL-C compared to 
non-carriers.311 We also report that their age and cholesterol efflux affect their HDL-C 
levelss and incidence of coronary artery disease. Moreover, we can show that Intima-Media 
Thicknesss is increased in subjects with impaired ABCA1 driven cholesterol efflux, 
includingg atherosclerosis progression. This suggests that increasing efflux with safe and 
efficaciouss drugs can inhibit, or even reverse, atherosclerosis progression prior to the 
manifestationn of symptomatic disease. Secondly, we provide evidence for the benefits of a 
moree aggressive therapy of dyslipidemia. Statins have been extensively studied in the last 
decade,, mainly in the lower dosages, which is nowadays the standard for the treatment of 
hypercholesterolemia.. A relative newcomer to the statin arsenal, atorvastatin, is com-
paredd to milligram-equivalent doses of simvastatin and is also specifically studied in a 
cohortt of patients with dysbetalipoproteinemia and combined hyperlipidemia. 

Wee also assessed in a large cohort of hyperlipidemic patients the efficacy and tolera-
bilityy of fluvastatin in a titration dosage regimen and then compared simvastatin to 
fluvastatinn in a titrate-to-goal regimen in patients with moderate and high risk of cardio-
vascularr disease. 

Lastlyy we report on novel approaches to dyslipidemia, such as MTP (microsomal trig-
lyceridee transfer protein) inhibitors, plantsterols, fish oil and a novel statin. 
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