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Abstract

A 47-year-old man with heterozygous familial hypercholesterolemia was followed up by coronary
angiography for 9 years. During these 9 years, he experienced inferior myocardial infarction twice, at
segment 1 of the right coronary artery. A coronary atherosclerotic lesion (50% stenosis) was also present
at segment 6 of the left anterior descending coronary artery. This lesion remained unchanged for the first
7 years, but then rapidly progressed to 90% stenosis in the 8th year. While the rate of the progression of
coronary atherosclerosis is generally unpredictable, it may progress rapidly in this case of heterozygous

familial hypercholesterolemia.
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INTRODUCTION

Familial hypercholesterolemia is an autosomal
dominant disorder caused by mutations in the low-
density lipoprotein (LDL) receptor gene'™. Mo-
lecular analysis of naturally occurring mutations in
the LDL receptor gene in patients with familial
hypercholesterolemia has revealed many aspects of
the structure-function relationship in LDL recep-
tor?, and such mutations eventually cause a marked
impairment of LDL catabolism. Clinically, in-
creased levels of total cholesterol and LDL choles-
terol in the blood, premature coronary heart disease,
and tendon xanthomas are generally observed in
such patients'™.

Homozygous familial hypercholesterolemia pa-
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tients are usually unresponsive to diet and choles-
terol-lowering drugs, while the more common het-
erozygous familial hypercholesterolemia usually
responds well to LDL-lowering drugs®?, especially
3-hydroxy-3-methylglutaryl coenzyme A (HMG-
CoA) reductase inhibitors. Several prospective tri-
als that have included angiographic endpoints in pa-
tients with familial hypercholesterolemia using
hypolipidemic drugs and LDL-apheresis have been
reported®®. Generally, lowering cholesterol levels
can reduce heart attack mortality and prevent the re-
currence of myocardial infarction!®'?,

We report here a heterozygous familial hyper-
cholesterolemia patient whose clinical data and
coronary angiography findings were closely moni-
tored. The rate of lesional progression with refer-
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Selected abbreviations and acronyms

CABG =coronary artery bypass grafting

HDL =high-density lipoprotein

LAD=Ileft anterior descending coronary artery
LCX=Ieft circumflex coronary artery

LDL =low-density lipoprotein

RCA =right coronary artery

ence to the clinical background of this patient will
be discussed.

CASE REPORT

The patient was a 47-year-old Japanese man who
had initially come to our hospital at the age of 38
years for examination by coronary angiography,
since an electrocardiography had revealed Q wave
in I, IIT and aVF and he had experienced chest op-
pression for 10 days. Since blood examination was
not performed, changes in serum enzyme levels
were not monitored. One min after the injection of
isosorbide dinitrate through the Judkins catheter
over 20 sec, coronary angiography was performed
from several projections over 7 min, as described
previously'>'?, Severe stenosis (99% with delay)
was observed at segment 1 of the right coronary ar-
tery (RCA), while 50% stenosis was observed at
segment 6 of the left anterior descending coronary
artery (LAD). Collateral arteries from the LAD and
left circumflex coronary artery (LCX) to the RCA
were well developed (Figs. 1-A, B). Percutaneous
transluminal coronary angioplasty (PTCA) was
conducted at segment 1, and 50% stenosis of the
coronary artery was achieved. Left ventriculo-
graphy showed partial ventricular dysfunction, with
moderate reduction at segments 5 and 7. These
findings suggested that the patient had experienced
an acute myocardial infarction. When serum total
cholesterol and triglyceride were measured by enzy-
matic methods!>!'®, HDL-cholesterol was deter-
mined by the heparin Ca?>* precipitation method'”,
serum total cholesterol levels were over 350 mg/d/,
and Achilles tendon xanthomas (rt : 15 mm, 1t : 14
mm) were present. Thus, the diagnosis was het-
erozygous familial hypercholesterolemia. The
patient’s niece showed whole body skin xantho-
matosis with serum total cholesterol >500 mg/d/,
and was diagnosed as having homozygous familial
hypercholesterolemia by consanguinity matching in

another university hospital.

The patient was treated with nitrates, Ca>* chan-
nel blocker, aspirin, and the hypolipidemic agents;
simvastatin, probucol, probucol with niceritrol/
pravastatin/bezafibrate and pravastatin, in our out-
patient clinic (Fig. 2).

When acute myocardial infarction occurred again
at the age of 45 years (more than 7 years after the
first attack), a second angiography showed 100%
stenosis of the RCA (segment 1) (Figs. 1-C, D). Di-
rect PTCA resulted in revascularization (50%
stenosis) whereas the 50% stenosis observed at seg-
ment 6 of the LAD remained unchanged (Figs. 1-E,
F). Thereafter, he was seen in the outpatient clinic
and received antianginal drugs and hypolipidemic
agents every month.

A third angiography 3 months after the second
showed 75% stenosis (restenosis after PTCA) at
segment 1 and 50% stenosis at segment 6 (Figs. 1-
G, H). No intervention was conducted at segment 1,
since he did not show any anginal symptoms.

A fourth angiography at the age of 46 years, when
he felt left lateral chest pain on an exercise stress
electrocardiography, showed 75% stenosis at seg-
ment 1 and 90% stenosis at segment 6 (Figs. 1-1,
J). PTCA was applied to stenotic segment 6, and
50% stenosis was achieved, but nothing was done
at segment 1.

After 5 months, at the age of 47 years, a fifth
angiography disclosed totally occluded segment 6
and collateral arteries were well developed from the
RCA to the LAD (Figs. 1-K, L). PTCA was tried
again for the stenotic segment 6, but the guidewire
could not be passed through the occluded lesion. He
felt chest oppression and chest pain both with and
without exercise. Coronary artery bypass graft
(CABG) surgery was conducted. The right internal
thoracic artery was grafted to the RCA and the left
one was grafted to the LAD, and the bypass grafts
were confirmed to be patent by a recent
angiography. No symptoms were observed after the
surgery.

He was treated for hypercholesterolemia as men-
tioned above. Serum total cholesterol was decreased
to <280 mg/d/ and high-density lipoprotein (HDL)
cholesterol decreased to 20-22 mg/dl by probucol
plus niceritrol. To reduce total cholesterol further,
pravastatin was administered for another 15 months
(10 mg/day), and the levels decreased to <250-
260 mg/d! without affecting serum HDL cholesterol
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Fig.1 Angiograms of the right coronary artery (left col-
umn) and left coronary artery (right column)

A, B: The first coronary angiography showed se-
vere stenosis (99% with delay) at segment 1 of the
RCA, and 50% stenosis was observed at segment 6
of the LAD. Collateral arteries from the LAD and
LCX to the RCA were well developed. PTCA at
segment 1 achieved 50% stenosis.

C, D : When acute myocardial infarction occurred
again at the age of 45 years (more than 7 years after
the first attack), the second coronary angiography
showed 100% stenosis of the RCA (segment 1),
and 50% stenosis was observed at segment 6 of the
LAD.

E, F: Then, direct PTCA achieved 50% stenosis
and revascularization. The 50% stenosis observed
in segment 6 remained unchanged.

G, H: The third coronary angiography 3 months
after the second, showed 75% stenosis at segment 1
and 50% stenosis at segment 6. No intervention
was conducted at segment 1, since no symptoms
were observed.

I,J : The fourth coronary angiography at the age of
46 years showed 75 % stenosis at segment 1 and 90
% stenosis at segment 6. PTCA was performed in
segment 6, and 50% stenosis was achieved.

K, L : The fifth coronary angiography revealed to-
tal occlusion of segment 6. The collateral arteries
from the RCA to the LAD were well developed.
PTCA was attempted for the segment 6, but the
guidewire could not be passed through the occluded
lesion.
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Fig. 2 Clinical course and the changes of serum levels
of total cholesterol (TC)
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levels. Bezafibrate was then administered (200 mg/
day) instead of pravastatin along with probucol to
raise the low HDL cholesterol caused by probucol.
After one and half year of this combination therapy,
both drugs were discontinued and only pravastatin
was administered, as the combination drug therapy
only very mildly reduced serum total cholesterol.
The HDL cholesterol level then increased to the pre-
combination therapy levels as probucol was
stopped. The patient consented to LDL apheresis
therapy to achieve a further reduction of total cho-
lesterol, and to prevent restenosis of the CABG, al-
though no clinical symptoms had been observed
since the CABG was performed. Antianginal medi-
cation and aspirin were continued at the same doses
after the CABG.

DISCUSSION

This patient was treated with either simvastatin,
probucol, probucol with niceritrol/pravastatin/
bezafibrate or pravastatin for 9 years. These medica-
tions produced mild reductions in serum total cho-
lesterol levels, as shown in Fig. 2, and these reduc-
tions were maintained for 9 years. However, myo-
cardial infarction recurred after 7 years and
angiography demonstrated significant coronary ath-
erosclerosis progression after a 7-year inactive
phase in segment 6 of LAD. The lesion seemed to be
“rapidly progressive coronary stenosis” according
to Bauters et al.'® Although they reported that both
rapidly progressive and stable lesions have a similar

PTCA =percutaneous transluminal coronary
angioplasty; CAG=coronary angiography.

response to PTCA procedure, in this case, restenosis
was noted 3 months after the PTCA for segment 1 of
the RCA.

Sudhir et al.'” reported that an increased preva-
lence of ectasis and aneurysmal changes in coronary
arteries is more prevalent in familial hypercholes-
terolemia patients than in other patients with coro-
nary atherosclerosis, and shows a strong inverse as-
sociation with HDL cholesterol levels and LDL/
HDL ratio. In fact, Streja ef al.?® and we?" also re-
ported that decreased HDL cholesterol levels are
linked to familial hypercholesterolemia, and this
patient had a low HDL cholesterol level throughout
the entire clinical course, but rapid progression of
coronary stenosis has not always been a characteris-
tic feature of heterozygous familial hypercho-
lesterolemia.

The LDL-Apheresis Atherosclerosis Regression
Study (LAARS)?® evaluated whether very aggres-
sive lipid lowering in extensive coronary artery dis-
ease with LDL apheresis and simvastatin could
slow the progression of coronary atherosclerosis
more effectively than treatment with simvastatin
alone. A study of familial hypercholesterolemia re-
gression by Thompson et al.”’ in heterozygous fa-
milial hypercholesterolemia showed that LDL
apheresis combined with simvastatin was more ef-
fective than colestipol plus simvastatin in reducing
LDL cholesterol and lipoprotein (a). However, both
studies showed no further improvement of
angiographic endpoints with the addition of LDL
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apheresis to conventional lipid-lowering treatment,
which means that the lowering of total cholesterol
levels is not an important factor in controlling
angiographically determined atherosclerosis le-
sions. Although both lowering serum total choles-
terol levels and increasing serum HDL cholesterol
levels can actually prevent heart attack'? and by af-
fecting the stabilization of plaque can also have a
beneficial effect on abnormal vascular reactivi-
ty?>», a fundamental functional disturbance is as-
sociated with coronary atherosclerosis.

It seems that serum cholesterol levels, including
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HDL cholesterol levels, may not be determinant
factors for the rapid progression of coronary athero-
sclerosis after a phase of relative inactivity at the le-
sion. Many detailed case examinations of the back-
grounds and angiographic findings of heterozygous
familial hypercholesterolemia patients may help to
elucidate this important mechanism.
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