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Summary y 

Thiss dissertation describes a number of new modalities in the approach of dyslipidemia. 
Partt I 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.. This gene was discovered in 1999 as the molecular basis of Tangier disease, a rare 
lipidd disorder characterised by extremely low HDL-C. Chapter 1.1 describes the clinical 
presentationn and the respone to lipid-lowering therapy of a patient with premature coro-
naryy disease and Tangier disease. 

Carrierss of mutations in the ABCA1 gene, ABCA1 heterozygotes, have a lower HDL-C 
comparedd to non-carriers. In chapter 1.2 a cohort of 77 ABCA1 heterozygotes is 
described.. They not only have a decreased plasma HDL-C, but also increased trigelyce-
rides.rides. An important modifier of the phenotype is age: a higher proportion of heterozy-
gotess aged 30-70 years have HDL-C lower than the fifth percentile for age and sex com-
paredd with carriers less than 30 years of age. Levels of cholesterol efflux are highly 
correlatedd with HDL-C levels, accounting for 82% of its variation. Each 8% change in 
ABCAl-mediatedd efflux is predicted to be associated with a 0.1 mmol/1 change in HDL-C. 
ABCA11 heterozygotes display a greater than threefold increase in the frequency of coro-
naryy artery disease (CAD) and with earlier onset than unaffected family members. CAD 
iss more frequent in heterozygotes with lower cholesterol efflux values. These data provide 
directt evidence that impairment of cholesterol efflux and consequently reverse choles-
teroll  transport is associated with reduced plasma HDL-C levels and increased risk of 
CAD.. Chapter 1.3 takes a step further in that direction. 

Thee relationships between HDL-C, cholesterol efflux as measured by HDL-partide 
drivenn cholesterol efflux in skin fibroblasts, and the status of atherosclerosis as defined by 
B-modee ultrasound measurements of arterial wall thickness (IMT), were investigated in 
ABCA11 heterozygotes. Since ABCA1 stimulates cholesterol efflux to nascent HDL parti-
cles,, this process is impaired in these individuals, who were compared with age, sex and 
ethnicityy matched controls. ABCA1 heterozygotes exhibited a decreased HDL-C and chol-
esterolesterol efflux levels and, conversely, increased IMT (p=o.oo4), was observed. An IMT of 
0.75mmm at age 55 years was reached in these ABCA1 heterozygotes instead of the age of 
800 in unaffected controls (p<o.ooi), indicating a much more rapid initiation and pro-
gressionn of preatherosclerotic arterial wall abnormalities. Strong correlations between 
HDL-CC and cholesterol efflux (R=o.9; p=o.ooi), HDL-C and IMT (R=-o.7o; p=o.oi) and 
cholesteroll  efflux and IMT (R=-o.6o; p=o.oi8) were observed. These results reveal, for 
thee first time in humans, a direct relationship between ABCA1 driven cholesterol efflux 
andd atherosclerosis progression and therefore suggest that increasing efflux could 
inhibit,, or even reverse, atherosclerosis progression prior to the manifestation of sympto-
maticc disease. In chapter 1.4 a large-scale follow-up study is reported two years after the 
diagnosiss familial hypercholesterolemia (FH) had been established. The aim of this 
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on-goingg screening programme is to identify FH carriers in the presymptomatic stage in 
orderr to offer them prophylactic therapy. At the time of examination approximately one 
thirdd of adult FH patients were receiving some form of cholesterol-lowering treatment, 
whereass one year later this percentage had risen considerably. Treatment with lipid-lower-
ingg drugs is indicated in these patients not only for one year, but lifelong. The current 
findingss extend these observations and demonstrate that long-term therapeutic interven-
tionn is feasible and that a sharp reduction in cholesterol plasma levels was achieved, even 
inn those FH carriers who were already on cholesterol-lowering medication before genetic 
screening. . 

Partt II Aggressive therapy of dyslipidemia provides evidence for the benefits of a 
moree aggressive therapy of dyslipidemia. Chapter II.l declares war on undertreatment, 
becausee dyslipidemia continues to be underdiagnosed and undertreated. The landmark 
statinn trials have demonstrated unequivocally that effective lipid-lowering therapy signifi-
cantlyy decreases CHD morbidity and mortality, and the benefits of lipid-lowering therapy 
aree not limited to middle-aged men, but extend across a broad range of patient popula-
tions.. Recent trial data suggest that lowering LDL-C to target levels is possible in a sub-
stantiall  proportion of patients when statins are administered aggressively and results in a 
greaterr reduction in the risk of major coronary events. Although strong clinical and angi-
ographicc evidence shows that intensive treatment prevents morbidity and saves lives, 
clinicianss are still waiting too long to treat dyslipidemia. In chapter II.2 a relative new-
comerr to the statin arsenal, atorvastatin, is compared to 20 and 40 milligram-equivalent 
dosess of simvastatin in 378 hypercholesterolemic patients with and without CHD. Over 8 
weekss the relative change of LDL-C from baseline in the overall atorvastatin group versus 
thee overall simvastatin group was 14.2  14.4% versus 3.2  13.6% (p=o.oooi), with a 
greaterr percentage of high risk patients reaching their EAS of NCEP targets. Chapter H.3 
describess the efficacy and safety of atorvastatin 4omg as monotherapy in patients with 
typee III dyslipidemia and severe combined dyslipidemia in an open-label, non-rand-
omizedd study. In the study 36 patients with type III dyslipidemia (familial dysbetalipopro-
teinemia)) and 23 patients with severe combined dyslipidemia were enrolled. After 40 
weekss of a significant decrease in total cholesterol, triglycerides and apolipoprotein B of 
40%,, 43% and 41%, respectively, was observed in the combined dyslipidemia group. In 
addition,, significant reductions of 46%, 40% and 43% for total cholesterol, triglycerides 
andd apolipoprotein B levels, respectively, were seen in dysbetalipoproteinemia patients. 
Treatmentt with atorvastatin was well tolerated and no serious adverse events were 
reported.. In chapter II.4 an open label, dosage titration study in 1546 patients is 
described,, where we compared the HMGCoA-reductase inhibitor fluvastatin in four pos-
siblee dosage regimens, 2omg, 40mg, 8omg and if necessary combined with gemfibrozil 
12000 mg over a period of 1 year. In total 61.8% of the patients recruited reached the 
desiredd LDL-C reduction in their coronary heart disease (CHD) risk category, i.e. 3.5 
mmol/11 for patients without CHD and less than 3.0 mmol/1 for patients with CHD. The 
safetyy parameters ALAT, ASAT and CPK were, in comparison to baseline, slightly higher 
inn the groups of 4omg, 8omg and 8omg plus gemfibrozil. There was no difference in 
tolerabilityy in terms of type of complaints and total number of complaints between the 
differentt treatment regimens. Chapter II.5 gives the description of double-blind ran-
domisedd study comparing the number of patients with primary hypercholesterolemia 
andd moderate to high risk for CHD achieving LDL-C goals with titrate-to-goal regimens 
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off  simvastatin (10, 20, 4omg) and fluvastatin (20, 40, 8omg). In both risk groups more 
patientss reached LDL-C goals with simvastatin treatment and required less titration than 
thosee receiving fluvastatin treatment. 

Chapterr 11.6 describes the evaluation of the efficacy and safety of a new maximum 
dosee of simvastatin, 80 mg in 237 consecutive hypercholesterolemic patients at the Lipid 
Researchh Clinic. LDL-C levels significantly decreased 39.0%, TC was decreased 33.8% 
andd triglycerides decreased 20.0%, while HDL-C increased 15.0% in a non-controlled 
lipidd clinic setting with a favorable laboratory adverse event profile. The use of statins is 
furtherr underlined in chapter H.7: statins are a highly effective, well-tolerated class of 
drugg with with potent LDL-C lowering effects. Statins may also reduce triglycerides in 
patientss with hypertriglyceridemia and have been assosciated with a retardation of the 
progressionn of atherosclerotic lesions. Given the weight of evidence for the clinical and 
economicc benefits of statin therapy in both primary and secondary prevention of CHD, 
continuedd underutilisation is inappropriate and unjustifiable. 

Lastly,, we report on novel approaches to dyslipidemia in part III. Chapter III.l contin-
uess where the previous chapter left off. Although statins are the most frequently used 
drugg for treatment of hypercholesterolemia, most patients do not achieve target goals 
withh starting statin doses. High doses of statins or statins combined with other lipid-mod-
ifyingg agents may be necessary to reach LDL-C targets, but these strategies are associated 
withh increased risk of side effects and low patient acceptance. Combining drugs with dif-
ferentt pathways of cholesterol metabolism may provide benefits that are complementary 
andd additive to those of the statins. A different pathway is the inhibition of the Micro-
somall  Triglyceride Transfer Protein (MTP) in the management of dyslipidemia. The effi-
cacyy and safety of 4 doses of the MTP-inhibitor implitapide (20,40, 80 and 160 mg/day) 
inn a dose-ranging study, of a double-blind, placebo-controlled and parallel-group design 
inn patients with primary hypercholesterolemia is described in Chapter III.2. Implitapide 
ledd to a dose-dependent decrease in LDL-C from 8 to 55% and in addition a dose-depend-
entt reduction in total cholesterol, ApoB, HDL-C and triglycerides. The tolerability of 
implitapidee in the higher doses, especially 80 mg and 160 mg, is less acceptable than that 
off  lower doses or placebo and cerivastatin, mainly in terms of digestive adverse events 
andd incidence of liver function test abnormalities. Chapter III.3 describes the efficacy of 
concentratedconcentrated n-3 fatty acids or fish oil in 89 patients with severe hypertriglyceridemia in 
comparisonn with gemfibrozil. Both compounds markedly decrease levels of triglycerides. 
Gemfibrozill  however, decreased triglycerides and increased HDL-C significantly more 
thann concentrated fish oil. The effect of dietary chocolates enriched with a wood based 
phytosteroll  ester mixture, containing 18% of sitostanol, is evaluted in 70 subjecteds with 
mildlyy elevated total cholesterol in chapter IH.4. Consumption of 3 servings per day for 
44 weeks reduced total cholesterol by 6.4% and LDL-C by 10.3%, while plasma HDL-C and 
triglyceridess were not affected. 

Thee results of the comparison of cerivastatin in 0.1, 0.2 and o.3mg once daily with 
gemfibrozill  6oomg twice daily in patients with primary mixed hyperlipidemia is 
describedd in chapter III. 5. The LDL-C reduction of cerivastatin ranged dose-dependently 
fromfrom 15-24% compared to 7.5% for gemfibrozil, while triglyceride reductions were 20.3% 
forr the highest dose cerivastatin versus 50.3% for gemfibrozil. Both drugs were well toler-
ated. . 


