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Angina: the treatment revolution

The clinical recognition of coronary heart disease is based on
the fact that fixed organic obstruction within the major
coronary arteries causes anginal pain that is provoked by
anoxia induced by exercise.
The heart muscle is largely dependent for changes in its

oxygen supply on changes in blood flow, since the myocardium
extracts over 7500O of the oxygen from coronary arterial blood.I
In the healthy heart the blood flow is readily increased by a
reduction in coronary vascular resistance, but this cannot occur
when there is fixed obstruction in major coronary branches.
The consumption of oxygen by the myocardium is determined
by the heart rate, the tension in the wall of the left ventricle
(which depends on pressure, volume, and wall thickness), and
the contractile state.' The usual cause of an increased need for
oxygen is a raised heart rate, but since most of the blood flow
to the left ventricle occurs in diastole exercise may bring both
an increase in the demand for oxygen and a reduction in its
delivery. In the treatment of patients with angina only a
decade ago, once measures had been taken to reduce weight and
blood pressure, all that was left was advice to reduce physical
activity. Since then effective drug and surgical treatments
have been developed, and a normal life style has become the
measure of successful management.

Effective medical treatment increases myocardial efficiency
-more (or rather faster) miles to the gallon. Beta-adrenergic
blocking drugs increase the amount and duration of pain-free
exercise. In a patient treated with 3-adrenergic blocking drugs
the heart rate is slower during exercise. If, however, the
mathematical product of heart rate and blood pressure is taken
as an easily measured indicator of cardiac work,3 then in such
patients the onset of pain can be shown to occur at a higher
level of exercise but at a slightly lower heart-rate blood-
pressure product than before.4 The combination of nitrates
with beta-blocking drugs further improves the capacity for
exercise before pain occurs, and the addition of nifedipine may
bring extra benefit in some cases.

If drugs in optimal dosage faii to improve the angina enough
for the patient to continue his normal life-working and
pursuing his hobbies-then the doctor should consider
surgical treatment. Before a decision can be reached coronary
angiography is necessary to find out whether the patient's
coronary arterial disease is anatomically suitable for surgery
that will have a good chance of achieving functional grafts.
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Coronary bypass surgery gives a better than 98% chance of
survival, with a 900o chance of improving the capacity for
pain-free exercise. After operation 70-800o of patients are
cured of their symptoms and do not develop angina even with
maximum exertion and without drugs. Formal exercise testing
provides evidence of increased myocardial blood flow: the
heart-rate blood-pressure product is higher than before and
induction of angina may be impossible even at maximal heart
rates.5
There is no longer any dispute that surgical revascularisation

is more effective than drugs in relieving angina. Whether or
not surgical intervention improves prognosis is less certain.
The shortcomings of the various methods of scientific study
have been reviewed recently6 and, unhappily, were all too
apparent in the American Veterans Administration (VA)
collaborative trial.7 Though in theory a prospective randomised
trial is the best method of resolving uncertainty the issue can
be clouded by an uneven quality of surgery and by "crossing
over" of patients from medical to surgical treatment. The
European Coronary Surgery Study Group recently reported
its preliminary findings after two years of follow-up.8
Operative mortality was lower than in the VA trial and the
proportion of obstructed vessels receiving grafts was higher,
as was the rate of graft patency at postoperative examination.
Not only was symptomatic improvement better and deteriora-
tion less in the surgical group, but survival was already
demonstrably better in the group of surgically treated patients
with the worst (three-vessel) disease. The Houston group has
used another approach by comparing postoperative survival
with life tables for an age- and sex-matched population; the
results showed that the postoperative survival curves were
normal in all groups of patients except those whose pre-
operative left ventricular function had been badly com-
promised by previous infarction.9
A third, currently fashionable treatment for patients with

angina is to attempt to improve cardiac performance by
physical training. Certainly this is more optimistic than the
unalluring prospect of prevention by prohibiting the pace and
enjoyment of life. Now, with more time, money, and effort
going into encouraging the whole population to take more
exercise, the fitness cult has been extended to patients with
angina and even patients who have recovered from myocardial
infarction. Exercise is good for morale and has not been shown
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to be dangerous. The trained mover uses his muscles more
efficiently, so that he needs a lower cardiac output and a slower
heart rate for a given amount of exercise than the untrained.
In a mild way therefore exercise works like the beta-adrenergic
blocking drugs to reduce the painful disability of angina.
These changes in the approach to treatment of patients with

angina represent a complete turn-around from the conventional
teaching of 10 years ago. Doctors need to recognise that the
advice they used to give their patients is now outdated and that
they have to learn how to take advantage of the effective
modern treatment for angina. Patients need no longer submit
to the depressing deceleration of life that used to be their
miserable medicine-the pill need not be bitter.
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Non-compliance: does it
matter?
The phrase "patient non-compliance" has about it a flavour
of disobedience-behaviour unacceptable to a traditionally
authoritarian profession. Yet, paradoxically, just as doctors
have become concerned about the failure of some of their
patients to take their medicines so have medical attitudes
changed: increasing self-awareness, helped sometimes by
peer review, is persuading these same doctors that they can
be wrong and that, on some occasions, their instructions are
best ignored.
Most of our current problems with non-compliance and

our attempts to correct it spring, however, not from doctors
and errors but from ignorance. The fundamental lack is the
absence of any agreed definition of the non-compliant patient,
variously and arbitrarily describedl-3 as one who takes less
than 30%, 50%, or 90% of his treatment. Ideally, we should
specify for each disease and treatment that degree of departure
from the doctor's instructions known to be associated with
a clinically important deterioration in the patient's condition.
Unfortunately, correlations between compliance and the
effects of treatment have rarely been sought. Some work has
been done: streptococcal infections are twice as common
when compliance with penicillin prophylaxis falls below
one-third.4 In contrast, in another clinical trial regression
analysis showed that blood pressure began to fall significantly
only when patients took more than 80% of their treatment.5
Most physicians are familiar with individual hypertensives,
diabetics, and epileptics whose disorder is controlled only
during hospital admissions even though their prescribed
treatment is unaltered. Failure to take even a few doses of
clonidine or insulin may have disastrous effects for the patient.
In such cases efforts to improve compliance are clearly
justified, but does the same apply to other conditions and
other patients? Over 90% of patients fail to complete a
10-day course of penicillin,6 but we have no evidence that
this matters. Probably it does not-for example, three days'
antibiotic treatment is no worse than 10 days' in uncomplicated

urinary tract infections.7 Perhaps compliance with a single
dose is all that is required.8 Indeed, when antibiotics are
prescribed for patients with purulent sputum but without
abnormal signs on examination of the chest the conclusion
must be that it would be best if the patient took no drug at
all; the outcome would be unaffected9 and the patients would
run no risk of drug toxicity. About half the patients taking
maintenance treatment with digoxin do not take it properly,10
but if the drug can be withdrawn from many of them without
difficulty1' what is the real problem: compliance or unnecessary
prescribing ?

Against that background many programmes to improve
compliance must seem premature. Intervention costs money
and effort, and so should be justifiable in terms of improved
outcome. Though several studies have shown that compliance
can be improved,12-'4 any consequent clinical benefit is
frequently either not sought or not found. Where is the sense
in increasing the use of drugs by non-compliant patients
unless this can be shown to improve clinical care? A more
realistic goal-and one which could result in real savings-
might be to discover the least use of treatments which is
compatible with an acceptable outcome. At present non-
compliant patients fail to take at least £20m of drugs annually,
but improving compliance will not make savings or even
improve the outcome if the drugs were given unnecessarily
in the first place. In the case of much treatment with anti-
biotics and psychotropic drugs we know virtually nothing-
not the optimum dose, nor the frequency, nor the duration of
treatment. Before making enthusiastic efforts to improve
compliance doctors would do well to consider two of D L
Sackett's guiding questions. Do we know that low compliance
interferes with the clinical goals of treatment? And is it
established that treatment would do more good than harm
to those who do not comply ?15

1 Corrigan, J C, and Strauss, M B, J7ournal of the American Medical
Association, 1936, 106, 1088.

2 Rickels, K, and Briscoe, E,J7ournal of ClinicalPharmacology, 1970, 10, 153.
3 Veterans Administration Co-operative Study Group on Antihypertensive

Agents, J7ournal of the American Medical Association, 1967, 202, 1028
4 Markowitz, M, Circulation, 1970, 41, 1077.
5 Sackett, D L, et al, Lancet, 1975, 1, 1205.
6 Bergman, A B, and Werner, R J, New England Journal of Medicine, 1963,

268, 1334.
7 Charlton, C A C, et al, British Medical Journal, 1976, 1, 124.
8 Fang, L S T, Tolkoff-Rubin, N E, and Rubin, R H, New EnglandJournal

of Medicine, 1978, 298, 413.
9 Stott, N C H, and West, R R, British Medical J7ournal, 1976, 2, 556.

10 Johnston, G D, and McDevitt, D G, British J'ournal of Clinical Pharma-
cology, 1978, 6, 339.

11 Johnston, G D, and McDevitt, D G, Lancet, 1979, 1, 567.
12 Wandless, I, and Davie, J W, British Medical,Journal, 1977, 1, 359.
13 Gordis, L, and Markowitz, M, Pediatrics, 1971, 48, 766.
14 Meyer, A J, and Henderson, J B, Preventive Medicine, 1974, 3, 225.
15 Sackett, D L, Archives of Internal Medicine, 1978, 138, 23.

Coal-mining and mortality
Twenty years ago there were over 650 collieries in Britain
employing 700 000 men. Those numbers have since declined
to about 240 collieries and 240 000 employees, but the air of
despondency which was so evident in the industry 10 years
ago has gone. The known reserves of coal have been greatly
increased by the discovery of large deposits in Yorkshire and
Leicestershire-but since coal is so difficult to extract these
stocks will last for hundreds of years, whereas gas and oil, once
tapped, flow so easily that Britain's known reserves will be
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