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Contrasting patterns of coronary atherosclerosis in
normocholesterolaemic smokers and patients with
familial hypercholesterolaemia

D D SUGRUE, G R THOMPSON, C M OAKLEY, I M TRAYNER, R E STEINER

Abstract

An angiographic comparison was made of the extent and
severity of coronary artery disease in 25 patients with
heterozygous familial hypercholesterolaemia and 25
normocholesterolaemic patients with coronary artery
disease in whom heavy cigarette consumption was the
chief risk factor. The patients with familial hyper-
cholesterolaemia were younger and included a much
higher proportion of women than the smokers.

Significantly more patients with familial hyper-
cholesterolaemia had disease of the main stem of the left
coronary artery (eight v none, p < 0 05) and triple-vessel
disease (18 v four, p <005). Disease affecting only distal
vessels occurred in five smokers, whereas all the patients
with familial hypercholesterolaemia showed a combina-
tion of proximal and distal lesions.
These findings suggest that cigarette smoking and

familial hypercholesterolaemia predispose to different
patterns of coronary atheroma. Early coronary angio-
graphy with a view to coronary artery bypass surgery

seems desirable in symptomatic patients with fatnilial
hypercholesterolaemia because of the common asso-

ciation of this disorder with life-threatening left main-
stem disease.

Introduction

The risk of premature coronary artery disease is greatly
increased in both men and women with heterozygous familial
hypercholesterolaemia (familial type II hyperlipoprotein-
aemia).'-3 Bloch et a14 reported a distinctive angiographic
pattern of coronary atheroma in a fairly heterogeneous group of
patients with type II hyperlipoproteinaemia, which included
three homozygotes for familial hypercholesterolaemia, com-

pared with patients with type IV hyperlipoproteinaemia.4 We
report here a comparison of coronary angiographic findings in
25 patients with heterozygous familial hypercholesterolaemia
and 25 cigarette smokers with normal cholesterol concentrations.

Patients and methods

Twenty-five patients with heterozygous familial hypercholesterol-
aemia-that is, serum cholesterol concentration > 6 5 mmol/l (>250
mg/100 ml) together with tendon xanthomas or the presence of
hypercholesteraemia in a first-degree relative-underwent left
ventriculography and selective coronary angiography during the
period 1968-80. Records were reviewed of patients without hyper-
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cholesterolaemia who had undergone angiography during this period
and the angiograms of 25 in whom current heavy cigarette consump-
tion ( > 20/day) was the only chief risk factor analysed. Angina
pectoris was the indication for angiography in every instance in both
groups of patients. Fasting serum cholesterol concentration was
measured on a sequential multiple analyser5 in the smokers and by an
enzymatic method6 in the patients with familial hypercholesterol-
aemia. Serum triglyceride and high-density-lipoprotein (HDL)
cholesterol7 concentrations were measured in only the patients with
familial disease, and the HDL ratio was calculated as HDL cholesterol
to total minus HDL cholesterol.7 Table I gives clinical details of
the two groups of patients.

Cardiac catheterisation was performed using the Judkins tech-
nique.8 Coronary arteriograms were obtained in standard multiple
projections and ventriculography performed in the right anterior
oblique projection. Arteriograms were reviewed by one of us (RES)
without prior knowledge of patient category. The coronary arterial
system was arbitrarily divided into "proximal" and "distal" territories.
The proximal territory extended as far as the right atrial branch of the
right coronary artery, the second diagonal branch of the left anterior
descending artery, and the second obtuse marginal branch of the
circumflex coronary artery. Vessels beyond these demarcation points
were regarded as distal. Lesions that caused a 50%' or greater reduction
in luminal diameter when seen in two projections were regarded as
important. Ventriculograms were analysed for the presence or absence
of dyskinesia. Statistical analysis of angiographic results was per-
formed using the X2 test.

Results

Total serum cholesterol concentration was almost twice as high in
the patients with familial hypercholesterolaemia as in the normo-
cholesterolaemic smokers (table I). Further analyses, in only the

TABLE I-Clinical details of patients with familial hypercholesterolaemia and
smokers with normal cholesterol concentrations (means ± SD)

Familial Smokers
hypercholesterolaemia

Age (years) .359 ±8-6 41 7 J 9-2
Men:women. 5:1 24:1
No having had myocardial infarction

before age 50 .10 4
No with first-degree relative having had

myocardial infarction before age 50 8 2
Serum total cholesterol (mmol/l) 104 f 342 5-2 4 2-12

Conzversiont: SI to traditional wnits-Serum total cholesterol: 1 mmol/1l 38 7 mg/
100 ml.

patients with familial disease, showed the following mean values:
serum triglyceride concentration 2-14 mmol/l (189 mg/100 ml), HDL
cholesterol concentration 107 mmol/l (41 mg/100 ml), and HDL
ratio 0115; the lipoprotein phenotype9 was type Ila in 19 patients
and type Ilb in six. Compared with the smokers the group with
familial hypercholesterolaemia contained more women, more patients
with previous myocardial infarction, and more patients with a first-
degree relative with a history of myocardial infarction before the age
of 50. Four of the patients with familial disease had hypertension and
three smoked cigarettes. One of the smokers with normal cholesterol
concentrations had hypertension.

Table II shows the distribution of appreciable coronary artery
lesions. Eight of the 25 patients with familial disease but none of the
smokers had strictures of the left main stem (p < 0-05). A significantly
greater number of patients with familial disease had three-vessel
disease with or without accompanying left main-stem disease (18 v 4,
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p<O005) (table III). Five of the smokers had disease confined to the
distal coronary system, whereas all the patients with familial disease
had combined proximal and distal disease (p>0005). Four of the
patients with familial disease had ectasia of the right coronary artery
compared with one smoker (p > 0 05). Localised ventricular dyskinesia
was present in 18 patients with familial disease and 15 smokers
(p > 0 05). Within the group with familial disease there were no signifi-
cant correlations between the presence of left main-stem disease and
the severity of hypercholesterolaemia, presence of hypertriglycerid-
aemia, or decrease in the HDL ratio.

1359

vascular coagulation28 have also been reported in familial
hypercholesterolaemia. A direct comparison of the effects of
smoking and hypercholesterolaemia on platelet function and
coagulation factors has not been made, however, and these two
risk factors might affect haemostatic variables differently, thereby
influencing the distribution of atherosclerotic lesions within and
between particular vascular territories. The differences in the
distributions of age and sex between the two groups of patients
were not unexpected, given the enhanced risk of coronary heart

TABLE II-Distribution of coronary artery lesions in 25 patients with heterozygous familial hyper-
cholesterolaemia and 25 smokers. (Figures are numbers (%) of patients)

Complete occlusion Stricture 50,, Ectasia

Coronary artery Familial Familial Familial
hyperchol- Smokers hyperchol- Smokers hyperchol- Smokers
esterolaemia esterolaemia esterolaemia

Left main .. .. 8 (32)*
Left anterior descending 6 (24) 2 (8) 13 (52) 8 (32)
Circumflex .. 2 (8) 1 (4) 11 (44) 4 (16)
Right . .. 5 (20) 3 (12) 12 (48) 11 (44) 4 (16) 1 (4)

*p- 0-05 between the two groups of patients.

TABLE iII-Number of diseased vessels and site of lesions in patients with familial
hypercholesterolaemia and smtokers. (Figures are numbers (sO) of patients)

Familial hypercholesterolaemia Smokers
No of
vessels Proximal Proximal
diseased and Distal Total and Distal Total

distal distal

1 2 2 (8) 8 8 (32)
2 5 5 (20) 11 2 13 (52)
3 10 lo}18 (72)* 1 3 4}4 (16)*41 8

Total 25 25 20 5 25

*p -0 05 between the two groups.
t fhree vessels plus left main artery.

Discussion

Numerous angiographic studies have shown an association
between hyperlipidaemia and the presence of coronary artery
disease.'0-14 A correlation between the degree of hyperlipid-
aemia and the severity of coronary lesions, based on various
angiographic scoring systems, has also been established.15-"7
Patients with heterozygous familial hypercholesterolaemia are
especially at risk for premature and severe coronary artery
disease, with up to 600% of men and over 30%' of women with
the disease developing angina or sustaining a myocardial infarct
by the age of 50.' 18 19 Cigarette smoking also increases the risk
of premature coronary artery disease in both patients with
familial hypercholesterolaemia19 and the population at large,
with an associated doubling of mortality from coronary
disease.20 21 Epidemiological studies have shown that the risk
of symptomatic atherosclerosis in cerebral, coronary, and
peripheral circulations is affected differently by specific risk
factors. Hypertension is the most powerful predictor of cerebro-
vascular disease, while smoking and increased serum cholesterol
concentrations are more closely related to coronary heart
disease.22
The precise role of thrombogenic mechanisms in the patho-

genesis of atherosclerosis has not yet been fully defined.
Decreases in platelet survival23 24 and fibrinolytic activity and
increased serum fibrinogen concentrations2' occur in smokers
and may lead to accelerated intravascular coagulation and
thrombosis. An exaggerated platelet response to aggregating
agents,26 27 raised fibrinogen and factor VIII concentrations
(Sugrue et al, unpublished observations), and accelerated intra-

disease in patients with familial hypercholesterolaemia compared
with subjects with normal cholesterol concentrations, but there
is no evidence that these factors were responsible for the con-
trasting distribution of lesions between the two groups.

Since this study was retrospective we could not obtain com-
plete lipid data on the group of smokers with coronary heart
disease. Previous reports, however, suggest that smokers have
an increased incidence of hypertriglyceridaemia29 and decreased
HDL cholesterol concentrations30 '1 compared with non-
smokers. In these respects smokers resemble type IV patients,
such as those studied by Bloch et al,4 in whom hypertriglycerid-
aemia is often accompanied by decreased concentrations of
HDL cholesterol and a reduced HDL ratio. A reduced HDL
ratio is also a feature of familial hypercholesterolaemia.

Left main-stem disease carries a high early mortality,22 but
the prognosis is improved by coronary artery bypass surgery.32 33
The prevalence of left main-stem disease among the patients
with familial hypercholesterolaemia in the present series suggests
that the presence of angina or an abnormal exercise test is an
indication for urgent coronary angiography. In contrast, this
lesion is a fairly rare cause of angina in general; a prevalence of
around 5%' was found recently in over 1000 people who under-
went angiography before the age of 45.34
The mechanism of the apparent predilection of atheroma for

the proximal portions of the aorta and coronary arteries in
homozygotes for familial hypercholesterolaemia has been dis-
cussed briefly elsewhere.35 Atheroma of the ascending aorta is
much less pronounced in heterozygotes,36 which presumably
reflects their having a less extreme degree of hypercholesterol-
aemia. A similar proximal distribution of atheromatous lesions
is seen in rats with experimentally induced hypercholesterol-
aemia37 corresponding to the areas of maximal shear stress.38
Thus superimposition of increased plasma low-density lipo-
protein concentrations on a normal haemodynamic background
appears to result in an unusually proximal distribution of
atherosclerosis, the severity of the hypercholesterolaemia
apparently determining whether the lesions affect the aortic
valve and coronary ostia, as in homozygotes,35 or the proximal
parts of the main coronary arteries themselves, as in the hetero-
zygotes in this study. The pathogenesis of the more distal
lesions in the smokers remains uncertain, but the differences
observed between the two groups of patients suggest that
differing mechanisms played a part.

DDS was supported by a grant from Heart.
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SHORT REPORTS

Treatment of erythema multiforme
secondary to herpes simplex by
prophylactic topical acyclovir
Erythema multiforme may occur repeatedly after recurrent herpes
simplex lesions. There is considerable morbidity, and treatment is
usually unsatisfactory. We report a case of intractable erythema
multiforme after recurrent herpes labialis in which there was sustained
benefit from prophylactic topical application of acyclovir.

Case report

A 51-year-old woman began developing erythema multiforme in 1976,
coincident with her menopause. Each attack consisted of painful target
lesions on the hands, feet, elbows, and knees, usually in association with oral,
vaginal, and conjunctival ulceration, and sometimes with headache and
general malaise. Attacks began 10 to 14 days after episodes of blistering and
crusting around the mouth typical of herpes labialis. On several occasions
herpes simplex virus was isolated from these lesions. Initially erythema
multiforme occurred every few months, but the frequency and severity
increased progressively so that by 1978 she was having erythema multiforme
continuously.

Investigations for other possible causes of erythema multiforme were

negative. Clq-binding immune complexes were detected at the onset of
erythema multiforme but total haemolytic complement, C3, and C4 concen-
trations were within normal limits. The herpes simplex complement-fixing
antibody titre was 1/16 to 1/32. A succession of treatments had little or no
effect. Idoxuridine 5 0O in dimethylsulphoxide reduced the severity of the
herpes labialis but had no effect on the erythema multiforme; prednisolone
30 mg daily partially suppressed the erythema multiforme; and superficial
radiotherapy (total dose 300 rads over four weeks) was followed by a remission
lasting three months.

In February 1979, within two hours of the onset of herpes labialis, she was
treated with intravenous acyclovir (Wellcome) 5 mg/kg eight-hourly for five
days. One week later she suffered a further attack of erythema multiforme
and a new outbreak of herpes labialis. In April she began applying 5 %
topical acyclovir around the mouth five times daily, but after four weeks this
was reduced to twice daily. Subsequently she had only one attack of fully
developed erythema multiforme, during a period of one month when she
stopped using the cream. During the first 10 months of treatment there were
several minor episodes of herpes simplex in the nostrils and occasional
papular lesions of erythema multiforme on the fingers, but in the ensuing 10
months there were no further lesions.

Comment

A causal relation between erythema multiforme and herpes simplex
infection has long been suspected clinically, though the pathogenesis
is still not clear. Several studies have indicated that immune complexes
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