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Introductionn and outline of this thesis

Introduction n
Familiall hypercholesterolemia (FH) is an autosomal co-dominant inherited metabolic
disorderr that predisposes to early onset of atherosclerosis.1 In the Netherlands, the
estimatedd prevalence of heterozygous FH is 1:400.2 The underlying defect is a mutated
low-densityy lipoprotein <LDL) receptor, which results in elevated plasma LDL cholesterol
levels.33 The disorder is molecularly heterogeneous: over 800 sequence variations in
thee LDL receptor gene have been described that can be divided into six functional
classes.4"66 On physical examination, adult patients may have characteristic xanthomas
onn the Achilles' tendons and the extensor tendons of hands and feet. Children with
heterozygouss FH usually do not display these clinical signs, although they have increased
plasmaa cholesterol levels from birth onwards. FH has virtually full penetrance. After
diagnosis,, adult FH patients are treated lifelong with (3-hydroxy-p-methylglutaryl
coenzymee A reductase inhibitors (statins).

Shouldd we detect heterozygous FH in children?
Childrenn with homozygous FH are not studied in the present thesis. Homozygotes
aree rare and they suffer from a much more severe disorder leading to juvenile onset
off cardiovascular disease and premature death.1 Moreover, they are often resistant
too treatment with statins. Of course they need to be detected as soon as possible and
aggressivelyy treated thereafter.
Thee clinical sequelae of heterozygous FH are expressed during adulthood as an
increasedd risk of cardiovascular disease that causes excess mortality.7-11 Statin treatment
off FH adults leads to a clear inhibition of the progression of the vascular damage.12
Althoughh statin treatment could be considered as intervention in the causal pathway
off heterozygous FH, it does not completely restore the arterial wall. In line with this
observation,, the findings of a large follow-up study in the United Kingdom suggest
thatt statin treatment of heterozygous FH adults does not normalize their cardiovascular
diseasee risk.13 In prepubertal children with heterozygous FH, endothelial function is
alreadyy impaired.14 In addition to early functional changes, accumulation of LDL
cholesteroll deteriorates the vascular morphology and this associates with an increased
intima-mediaa thickness (IMT) of the carotid arteries.1517 In line with these observations,
myocardiall ischemia and coronary artery stenoses have been documented in young
adultss with this disorder.1819 Hence, postponing statin treatment until adulthood might
alloww the development of significant arterial lesions in young FH patients. Accordingly,
earlyy initiation of statin treatment in children with FH might be advantageous, but
unfortunately,, studies of such treatment have only addressed short-term tolerability
andd safety.20'23 The significance of diagnosing heterozygous FH in children clearly
dependss on the severity of atherogenesis and the long-term safety of statins.
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Howw should we detect FH in children?
Eachh child of a parent with heterozygous FH has 0.5 probability of inheriting the
disorder.. Among these parents, the diagnosis FH could be based on gender- and agespecificc 95 ,h percentiles of LDL (and total) cholesterol levels. However, a considerable
numberr of false-negative and false-positive diagnoses might be expected as shown
amongg adults in families with FH.24 Moreover, variable expression of FH over time, as
welll as the frequent occurrence of hypercholesterolemia in our general population
causedd by other disorders could increase the number of false diagnoses in children.
FHH is a monogenic disorder with high penetrance. Nonetheless, large variation of the
clinicall consequences has been observed among carriers of LDL receptor mutations.252*5
Likely,, unknown additional familial risk factors for cardiovascular disease determine
thee burden from the disorder.2527 28 Identification of these additional risk factors could
improvee the detection of children with FH who are at particularly high risk of early
atherosclerosis.. Individual regimens may then be applied to prevent early onset of
atherosclerosiss in children with FH.

Outlinee of this thesis
Inn chapter 2, the clinical data are described of a very large cohort of children with FH.
Thiss chapter gives all the characteristics with regard to physical stigmata and lipoprotein
abnormalitiess of childhood FH. Among the children, the risk factors and their relation
withh cardiovascular disease in the families are assessed. The latter could be of practical
clinicall relevance, since it might allow the timely identification of the children with FH
whoo are at highest risk of future cardiovascular disease.
Inn chapter 3, the lipoprotein profile is further refined to the apolipoprotein E genotype.
Wee analyzed the effect of the apolipoprotein E alleles on the lipoproteins in 450
unrelatedd children with FH and 154 affected sib-pairs.
Thee future risk of cardiovascular disease of a child with FH may be at least partly based
onn the nature of the particular LDL receptor mutation. Chapter 4 reports the genetic
heterogeneityy at the LDL receptor locus in the large cohort of children with FH in
relationn to clinical parameters and the parental risk of cardiovascular disease.
Inn order to assess the atherosclerotic burden and preatherosclerotic arterial wall
abnormalitiess in children with FH a non-invasive technique could be of great importance.
Thee measurement of the arterial wall IMT of the carotid and femoral arteries by B-mode
ultrasoundd has developed into such a technique. Chapter 5 introduces this technique
too children and provides data on standardization and validation of carotid IMT. In chapter
66 we compared children with FH to their normolipidemic siblings. We assessed at what
agee morphological arterial wall changes in mean carotid IMT can be observed in children
withh FH and determined which factors contribute to this process.
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However,, the indication t o diagnose FH and assess the risk of cardiovascular disease
inn children clearly depends on the availability of effective and safe treatment. In
heterozygouss FH, treatment w i t h statins is an intervention in the causal pathway.
Long-termm use of this medication has only been studied in adults. Before w e could
studyy statin therapy in children w i t h FH, we had to perform a pharmacokinetic study
off pravastatin in this age category. Chapter 7 reports this study. Thereafter, w e set
o u tt to analyze the consequences of statin therapy in childhood FH on a large number
off laboratory parameters and on carotid IMT. In an a d d e n d u m , the effect is estimated
off the pravastatin on inflammatory markers as neopterin and U.CRP. As final proof
thatt statins decrease the atherosclerotic burden in children w i t h FH, w e studied the
two-yearr efficacy of this drug towards carotid IMT. W e describe the results of this
randomized,, double-blind, placebo-controlled trial in chapter 8.
Thee last part of the present thesis is a summary that describes almost a ten-year
periodd of clinical research into childhood FH.
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