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" Medicine Today " is the television series for doctors produced
by the B.B.C. Advice on the preparation of the programme

is given by the Association for the Study of Medical Education.
The programme on B.B.C. 2 on 31 December was on the

subject of angina. Printed below is an article prepared with
the help of expert contributors to complement the television
programme, which will be repeated on B.B.C. 1 on 7 7anuary
at 11.15 p.m.

Coronary disease causes the loss of more years of working life
than any other disease. It claims one-third of all deaths in
middle age, and the mortality increases every year. The
destruction of so many men in the prime of life has captured
public interest, and advice is frequently sought by patients
and relatives on the measures that can be taken to prevent

further attacks. Yet despite the frequency of this disease
neither the aetiology of the underlying atheroma nor the cause

of the intravascular thrombosis is known. Rational treatment

and prevention are therefore difficult, and authority, tradition,
and prejudice flavour the therapeutic advice given to these
patients.

Pathogenesis

The word arteriosclerosis means hardening of the arteries,
and has been used for all diseases (apart from inflammatory)
of all layers of all arteries. Atherosclerosis or atheroma was

introduced as an alternative to arteriosclerosis to emphasize the
fatty component of some arteriosclerotic lesions. It is a

disorder affecting the intima of large arteries. Fatty deposits
and fibrous nodules narrow the lumen of the artery and pre-

dispose to thrombosis. Atheroma is not a specific disease but
a nonspecific response of the arterial intima to a number of
different assaults. Its aetiology is thus almost certainly multi-
factorial. The arteries particularly affected are the aorta, the
coronaries, the internal carotid and vertebral arteries, the iliac,
femoral, popliteal, and renal arteries. The coronary arteries
differ from most other arteries of the body in that they have
a clearly defined intimal layer, which contains longitudinal
smooth muscle fibres. They also run part of their course within
the substance of the myocardium, and compression of this
portion during systole may lead to unnatural strain on the
proximal epicardial segments.

Ischaemic heart disease or coronary failure results when the
supply of oxygenated blood through the coronary arteries is
inadequate to meet the demands of the cardiac muscle.
Although theoretically such a discrepancy between supply and
demand may be the result of excessive requirements of hyper-
trophied muscle or increased work of the heart due to hyper-
tension or hyperthyroidism, it is in practice almost entirely due
to narrowing of the coronary arteries. Such occlusive disease
of the coronary vessels is nearly always the result of atheroma.
It must not be assumed that coronary occlusion is the inevitable
end-result of atheroma. In the great majority of individuals
with atheroma there are no ill effects, but in a minority

E

thrombosis or severe narrowing precipitates coronary artery
disease. The factors that ordain a destiny of disease include

the degree and site of arterial atheroma, the occurrence and

extent of thrombotic occlusion, the adequacy of anastomotic

circulation, and the anatomical distribution of the coronary
arteries. Atheroma is the fundamental degenerative disorder

of the vessel which provides the basis for the intravascular

thrombosis that gives rise to coronary heart disease. Though
the recent increase in coronary artery disease has reached

epidemic proportions, there has been little change in the severity
of intramural atheroma.
There is no precise correlation between the degree of atheroma

on the one hand and the frequency of intravascular thrombosis

and clinical coronary artery disease on the other. It is true

that coronary thrombosis is never seen without disease of the

vessel wall, but advanced atheroma often exists without

thrombotic occlusion and clinical coronary artery disease, and

the minor degrees of atheroma are often associated with intra-

vascular thrombosis. If coronary insufficiency is prolonged
or severe, myocardial infarction results. Infarction depends on

the severity and duration of ischaemia and not on the manner

in which it is produced. Myocardial infarction is thus not

synonymous with coronary thrombosis.

Epidemiological Studies

When a disease such as myocardial infarction is not only
common but is especially prevalent in particular communities
it is highly probable that environmental factors play a consider-

able part in the aetiology. Although the precise aetiology
of atheroma is unknown, and thus primary prevention is

impossible, epidemiological surveys have identified factors that

increase the likelihood of developing clinical coronary disease.
A high serum cholesterol is closely linked with the development
of atheroma, and the most striking example of this is the death

in the second decade of young men and women with familial
hypercholesterolaemia. So if the patient has had a myocardial
infarction it will be advisable to eliminate as many of these
risk factors as possible. A normal life without symptoms of

coronary artery disease may then be possible, provided further
intravascular thrombosis and narrowing of the vessels can be

prevented.
Prospective studies have been of help in identifying these

risk factors, and the first and best known of these studies is
one which is taking place in a new town in Massachusetts called
Framingham. In this town a sample (aged 30 to 59) of the
population of 30,000 inhabitants was and still is being studied.
They were examined and investigated and their blood pressure,
serum cholesterol, smoking habits, body weight, and other
details noted, and they were then observed twice a year so that
the relationship between those data and subsequent coronary
artery disease could be discovered. It was apparent that men

with low blood cholesterols and normal blood pressure, who
did not smoke, had one-third of the standard risk of developing
coronary artery disease, while if all three factors were present
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the risk increased tenfold. The effects of individual factors
are independent and additive.
The main risk factors in coronary artery disease are
(1) Hyperlipidaemia.
(2) Cigarette-smoking.
(3) Hypertension.
(4) Psychogenic stress.
(5) Physical inactivity.
(6) Obesity.
(7) Thrombotic tendency.

Management

Efforts to improve the prognosis of patients with coronary
artery disease by regulating the lipids in the serum have
yielded conflicting results. Some studies carried out on sur-
vivors from myocardial infarction have failed to show that
lowering the serum lipids thereafter improves the prognosis.
However, the experience of the Anti-Coronary Club in New
York suggests that a modified diet will reduce the incidence
of new coronary events in men aged 40 to 49, provided that
they stick to the regimen for two years or more. It may be
too late, once myocardial infarction has occurred, for lowering
the plasma lipids to achieve a more convincing beneficial
effect. Diets with moderately reduced contents of fat and
a proportion of unsaturated fat have, however, been
recommended.

Clofibrate is an agent which is able to effect a sustained
and consistent reduction of the level of serum lipids. It
reduces the serum triglycerides as well as the cholesterol
without any accumulation of cholesterol precursors or meta-
bolites occurring. It appears to reduce deposits of lipids from
the skin and it is possible, though uncertain, that it may
influence other deposits equally favourably. Trials are under
way to assess the effects of clofibrate in patients who have had
a m-ocardial infarction. It is perhaps more important to
undertake preventive trials with clofibrate before patients have
actually developed symptoms of coronary artery disease.

So far most workers have concentrated on the control of
hyperlipidaemia. Other risk factors are, however, assailable.

Hypertension can be largely controlled by hypotensive drugs,
but there is no convincing evidence that this treatment reduces
the incidence of coronary artery disease, particularly in
patients with mild asymptomatic hypertension. Hormonal
substitution therapy in women who have had an early meno-
pause is simple and probably effective. Other factors such as
obesity, cigarette-smoking, and physical inactivity are
theoretically remedial, but in practice it is usually difficult to
persuade patients to alter their way of life.

Angina

Once the patient has developed angina of effort, weight
reduction and the giving up of cigarettes become even more
important. Trinitrin sublingually remains the cornerstone
of therapy for angina of effort. Nitroglycerin does not
increase myocardial blood flow in patients with coronary
artery disease, though it does in normal men. Angina of
effort develops only when there is severe myocardial hypoxia
as a result of inadequate perfusion, and under these circum-
stances the affected coronary vessels are already under the
maximum physiological stimulus to dilate. The drug that
betters this physiological dilating mechanism does not exist.
Trinitrin achieves its beneficial effects by reducing peripheral
resistance and hence the myocardial oxygen requirements.
There is no convincing evidence that " long-acting coronary
vasodilators" improve angina or myocardial blood flow. In
patients who are inadequately controlled by trinitrin, pro-
pranolol has a place. The dose, however, required to control
angina sometimes far exceeds that needed to effect complete
beta receptor blockade. Propranolol must therefore exert
other actions which contribute to its beneficial effect in this
disease, and one of these is a quinidine-like depressant action
on the myocardium. It is this effect of propranolol that is
shared by verapamil.
The future treatment of coronary artery disease must be

prophylactic. Individuals known to be at risk should be
persuaded to pursue a preventive programme while they are
still healthy. This should consist of more physical activity,
less smoking, and a change of diet. We will have to wait
several years before we know whether preventive therapy
with clofibrate can reduce the chances of developing coronary
artery disease.

TODAYS DRUGS

Vitamin A

Vitamin A is a fat-soluble vitamin and is one of the carotenoids.
Many carotenoids exhibit vitamin A activity, but retinol
(vitamin A) and 3-dehydroretinol (vitamin A2) are by far the
most active. The aldehyde of retinol joins with a protein,
opsin, to form visual pigments, the biochemistry of which is
now well established, but the role of vitamin A in general
metabolism is far from clear.

Source

Dietary vitamin A comes from both animal and vegetable
sources. The liver, which is a storage organ, contains particu-
larly large amounts. Dairy produce and some vegetables such
as carrots and tomatoes are also rich sources of carotenoids and
provide about half of the dietary intake in Britain.

Precise requirements are difficult to estimate, but the diet
of an average European contains far more than is adequate.
Normal daily requirements are about 1,500 international units
for those up to the age of 15 ; 2,500 units for adolescents and
adults; 3,000 units for pregnant women; and 4,000 units for
lactating mothers.

Vitamin A does not cross the placental barrier freely, and
the foetal circulation contains less than the maternal circula-
tion. The infant derives its supply from milk, in which the
level of vitamin A is kept high at the expense of the mother
hence a supplement is required during lactation.

Deficiency

In countries that enjoy a high standard of living deficiency
of vitamin A is very rare and is usually found only in cases
in which there is either a defect in its absorption or disease of
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