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 1985, Brown and Goldstein were awarded the Nobel Prize in

ysiology and Medicine for unravelling the regulation of choles-
ol metabolism in man. A key feature of their work was the

elucidation of the molecular mechanism for autosomal dominant
familial hypercholesterolaemia (FH), a potentially lethal disorder
caused by defective endocytosis of low-density lipoprotein (LDL)
cholesterol by its receptor (LDLR).1 This, in turn, led to the develop-
ment of “statin” drugs, which potently lower plasma LDL cholesterol
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FH are at present undiagnosed or only diagnosed after their first
coronary event. We estimate that, of the roughly 40000 cases of FH
in Australia, about 20% are diagnosed and less than 10% are being
adequately treated.

Atherosclerosis in FH begins in early childhood. Children with FH
are known to have endothelial dysfunction (the earliest phase of
atherosclerosis) and increased carotid intima media thickness
(CIMT), both surrogate markers of cardiovascular disease.3,4 Carotid
atherosclerosis in FH rapidly progresses during childhood, at a rate
proportional to plasma LDL cholesterol levels.4

FH typically involves mutations in the LDLR gene, with homozy-
gotes having a more severe phenotype that heterozygotes. To date,
about 1000 mutations have been identified in the LDLR gene
(www.ucl.ac.uk/fh), most being unique, which makes the search for
an unknown mutation challenging and expensive. Although hetero-
zygous FH affects about 1 in 500 people overall,2 it occurs much
more frequently in some populations such as Afrikaners, Christian
Lebanese and French Canadians2 because of “founder” effects that
occur when a few members of a population migrate and start a new
colony.

FH can be caused by mutations in genes other than LDLR. A
mutation in the apolipoprotein B gene (APOB) may result in a clinical
and biochemical picture that is indistinguishable from classic FH,
although cholesterol levels are generally not as elevated and tendon
xanthomas are less common.5 An autosomal recessive form of FH has
also been described.6 The clinical picture of this condition is similar
to that of homozygous FH, although it is generally less severe and
more variable, with greater responsiveness to therapy. Except in
“founder” populations, homozygosity for any of these conditions is
exceedingly rare (about 1/1000000 people), and, without special
intervention, such as LDL aphaeresis and liver transplantation, is
typically lethal at an early age.

Early statin treatment in children with FH improves endothelial
function.3 A recent 2-year randomised controlled trial of pravastatin
treatment (40 mg daily) in 214 children aged 8–18 years with FH
showed regression of carotid atherosclerosis with no adverse effects
on growth, sexual maturation, hormone concentrations, or serum
liver and muscle enzyme levels.7 Despite this, the long-term safety
and efficacy of statin use in children with FH is yet to be established.

The Atorvastatin versus Simvastatin on Atherosclerosis Progression
trial compared the effect of “aggressive” lipid-lowering treatment in
FH with “conventional” lipid-lowering therapy.8 Over 2 years, LDL
cholesterol lowering by high-dose atorvastatin resulted in regression
of CIMT, whereas reduction with conventional-dose simvastatin did
not. Moreover, the change in CIMT was proportional to the reduction
in LDL cholesterol. These results support the concept that intensive
lowering of LDL cholesterol levels in patients with CHD is beneficial.

Although heterozygous FH patients are responsive to statins,
additional treatment in combination with statins (for example, statin
plus cholestyramine) is often required to achieve the desired LDL-
cholesterol-lowering target.9 Moreover, combination therapy often
permits use of a lower statin dose, which can benefit patients in
whom adverse effects have occurred. Ezetimibe, a new drug that
specifically inhibits intestinal cholesterol absorption alone, can
reduce plasma LDL cholesterol concentrations by about 18%. Used
in combination with a statin, it can achieve a further 25% reduction
in LDL cholesterol levels over statin alone, by reducing both choles-
terol supply to the liver and cholesterol biosynthesis.10 The long-term
effects of ezetimibe on FH cardiovascular morbidity and mortality are
unknown.

The most cost-effective strategy for finding subjects with FH is to
screen close relatives of patients already diagnosed with FH. Screen-
ing involves measurement of plasma LDL cholesterol, combined with
either a clinical examination and family history or molecular genetic
testing.11 Children born to an affected parent have a one in two risk
of inheriting FH, and should be screened, at least biochemically, after
the age of 2–3 years, when a cholesterol-lowering diet can be safely
implemented.12 It is important to appreciate that a normal lipid
profile does not rule out heterozygosity for an FH-causing mutation,
particularly in early childhood.13 International experience shows that
a family screening program must incorporate ethically acceptable
protocols for approaching and interacting with relatives, follow-up
communication with family members and their health care practi-
tioners, as well as access to genetic counselling services, if required.

Despite all these advances, it remains a tragedy that after 20 years
of burgeoning knowledge about FH and the parallel development of
powerful cholesterol-lowering drugs, Australia does not have a
national program for detecting the vast majority of patients with FH
in our community, let alone diminishing their risk of CHD.
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