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Finally, we need better statistics if road safety measures
and policies are not to be based on misleading or incomplete
information. This includes proper "exposure" data for
different classes of road users, locations, and so on, so that
relative risks can be reliably based; the Netherlands' road
safety organisation SWOV has a plan of research for obtaining
such data.9 A recent WHO meeting called for more reliable
systems of reporting road accident deaths, disabilities, and
severities of injury, with record linkage systems and better
hospital recording, and more reporting of the human and
environmental factors in particular accidents.'0 Commenting
over two years ago on a Government consultative document,
the BMA made much the same points, arguing for an epi-
demiological approach to road safety based on public health
principles." No noticeable progress has been made. Although
engineering measures-to the road environment and to the
vehicle-have had impressive returns, we badly need research
on human factors, which after all play a part in most acci-
dents'2; but such research is still only a small proportion of the
total.
As in other public health problems, however, the whole

community needs to take more responsibility. Ultimately some
three-fifths of our road casualties, according to one estimate,'3
might be prevented-at present rates a saving of roughly
209 000 a year. For this to happen, however, we all need to
care more.
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Emotion and empiricism
In a recent issue of Biomedicine F E Jones' pointed out that,
though the initial use of combination chemotherapy in
Hodgkin's disease showed a regression rate of 800°,o (as com-
pared with previous results of 10% or 20% at the most), a
clinical trial was still mounted with the known relatively
ineffective nitrogen mustard as the control limb.2 Some
patients in that control group must have died, and Jones
suggested that such a trial was scientifically unnecessary as
well as being unethical. In similar circumstances, how would
we (or one of our relatives) like to be randomised into an arm

of a trial with such strong a priori evidence that it was
ineffective ?
The answer is simple: we should not. The statistician may

reply, however, that this is an emotional response. His concern
is with populations and in the long run, he may argue, more
patients will survive if studies are designed that can be
interpreted scientifically. Little as we may like it we are very
much embroiled in the dilemma between the Benthamite
philosophy of the greatest happiness of the greatest number
and the Hippocratic view that everything should be arranged
for the best for each individual.
How, then, can we resolve this dilemma ? Neither on the one

hand by a slavish adherence to the prospective randomised
clinical trial (which has been described as a modern religion
by some3 and an idee fixe by others4), nor on the other hand by
abandoning scientific ideas in favour of opinions and im-
pressions hazily recalled. The Medical Research Council takes
the view, shared by many, that it is ethical to use the previously
best available treatment as the control for anything new. This
bootstrapping idea is certainly difficult to counter; yet the
clinician faced with the decision whether or not to treat an
individual patient (who, as Jones points out, has put a complete
trust in his professional judgment) finds it less easy to say,
"Randomise and let the individual go hang."
One way out of this dilemma would be to devise techniques

for logical evaluation in other ways. It is fair to say that the
greater part of our present behaviour is dictated by knowledge
of the past-indeed, a radical might say that the prospective
trial is an antihistorical device that cuts across all the received
wisdom of human experience. It may be none the worse for
that; but too drastic a rejection of the historical model would
be mistaken. Maybe the historical approach cannot match the
rigour of the prospective investigation-but it may also be a
better balance between humanism and science.
The cautious use of historical controls may, then, be

justified-provided that the best inferences are made from the
data. Standardisation of the population can carry forward
from past to present to future, and though bias can be intro-
duced by the effects of observers or treaters we would do well
not to overestimate this effect. Bias can be observed and
estimated rather than submerged by randomisation. In clinical
practice it may well be that the doctor who has to treat the
next patient in ward or outpatients will prefer to heed the
result derived from a biased but directed experience, which
he feels he can relate to his own ideas, rather than that from a
randomised trial in which his own professional "touch" has
been submerged.

Perhaps the most important thing for us to realise is that,
after countless years of empiricism, the controlled trial has
emerged as a sharp tool for dissection of certain problems-
but exactly which these are still remains to be determined.
Some guidelines are visible: when there is no rational or a
priori basis for preferring one treatment to another the
prospective randomised controlled trial is wholly appropriate.
By the same token, when a very radical and controversial
suggestion is made for an advance in a topic where results are
poor, comparison may best be achieved by a prospective trial,
perhaps in a sequential format. There is less ground for such
a trial when there is a clearly seen mechanism by which treat-
ment can be improved. A historical approach may then be the
most appropriate. Rules for its application have been ex-
tensively documented.5
Long ago William James wrote that "Neither the whole of

truth nor the whole of good is revealed to any single observer
although each . . . gains a partial superiority of insight from

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.1.6159.288 on 3 F
ebruary 1979. D

ow
nloaded from

 

http://www.bmj.com/


BRITISH MEDICAL JOURNAL 3 FEBRUARY 1979 289

the peculiar position in which he stands." Clinical scientists
could well use this maxiIn as their guide in constructing the
best clinical trial for the condition they wish to study.
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Drug administration
and food
Most drugs are given by mouth-a route that is convenient
and usually safe for the patient and makes no demands on
medical time. Nevertheless, the amount of the drug that
reaches the systemic circulation unchanged after oral intake is
variable. In contrast with the certainty after an intravenous
injection, this variable fraction is referred to as absolute
bioavailability and depends on many factors.'
The formulation of the drug determines the rates of both

disintegration and dissolution. Physicochemical character-
istics are also important and include the crystalline structure of
the preparation and the extent of ionisation of the drug
molecule at the pH of the intestine. Highly ionised drugs such
as the quaternary ammonium compounds are poorly and
unreliably absorbed because they cannot cross cell membranes
by passive diffusion. In contrast, non-ionised drugs which
readily dissolve in lipid-propranolol, for example-may be
almost completely absorbed from the gut.2 Gastric motility
determines the rate of delivery of the drug to the small
intestine. If the medicine is in solution by the time it reaches
the small bowel absorption will be rapid and may be complete.
In contrast, if gastric emptying is rapid and the drug dissolves
comparatively slowly, rapid gastrointestinal transit may reduce
bioavailability. Finally, bioavailability may be lowered by acid
hydrolysis of the drug (for example, benzyl penicillin) or by
its degradation by intestinal or hepatic enzymes. Biotransform-
ation by such enzymes during absorption is often referred to
as "metabolism at the first-pass."

Despite recent improvements in the information provided
about drugs, comparatively few data sheets say whether the
product should be taken with food or on an empty stomach-
though food may have any one of several effects on the
processes which determine bioavailability. Most studies have
been based on single doses of drugs, and we need more work
on patients taking regular medication. Nevertheless, the range
of drugs whose bioavailability is improved by concurrent
administration with food has been reviewed recently by
Melander3; it includes the hypotensives hydrallazine, hydro-
chlorothiazide, and canrenone (the major metabolite of spiro-
nolactone) and possibly also the S-adrenoceptor antagonists
propranolol and metoprolol. In contrast, quaternary ammo-
nium compounds are less reliably absorbed in the presence of
food, and this applies also to many antibiotics, particularly
tetracyclines, ampicillin (but not amoxycillin), and the anti-
tuberculous drugs isoniazid and rifampicin. On the other
hand, the absorption of nitrofurantoin is improved by con-
current administration with food.
How is absorption of drugs improved when they are given

with meals ? Among the possible explanations are alterations
in tablet disintegration and drug dissolution and the variable
effects of different types of meals on transit times through the

gastrointestinal tract. Possibly, too, substances present in the
food may affect the activity of enzymes located in the gut
mucosa and liver. For inhibitors such actions would be
immediate, but for other substances which induce microsomal
enzyme oxidation the effect is likely to be seen only during
regular exposure. One ingenious explanation recently proposed
for the reported improved bioavailability of propranolol and
metoprolol when given with food4 is that the stimulus of a meal
might increase splanchnic blood flow and so improve the bio-
availability of drugs (like propranolol) which undergo extensive
metabolism at the first-pass through the liver.5 Using a
computer model McLean et alI produced findings consistent
with this hypothesis-but all computer simulations are as
good only as the programme used and the data supplied.
Certainly the extraction of propranolol across the liver is
dependent on blood flow,6 and hepatic blood flow is a major
determinant of the half life of the drug when given intra-
venously. Nevertheless, the changes in the extraction ratio are
relatively small with quite large variations in the hepatic blood
flow. Furthermore, Wilkinson and Shand7 have shown that
the bioavailability of propranolol given by mouth is chiefly
related to the activity of microsomal drug-oxidising enzymes
in the liver. While the bioavailability of drugs might be
affected by changes in splanchnic blood flow after food, their
proposal must await confirmation by careful studies.

Clearly we need to know more about drug administration
and food, particularly during regular dosing. Food, its com-
ponents and contaminants, probably has both short-term and
long-term effects on absorption and biotransformation. The
net effect on drug bioavailability cannot be predicted but must
be measured in direct clinical studies of the drugs and foods in
question. Furthermore, we may need to look closer at our
current practice of studying drug bioavailability in patients and
normal volunteers when they are fasting, for these may not
represent the way in which the drug will be used in clinical
practice. Perhaps, therefore, we should do our pharmaco-
kinetic studies on new drugs under both fasting and non-
fasting conditions using standardised test meals.
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Fifty years of gold in
rheumatoid arthritis
Fifty years of treatment with gold in rheumatoid arthritis
have elapsed-an anniversary that has been almost unnoticed.
Jacques Forestier first used gold salts in rheumatoid arthritis
in 1928 on an empirical basis, as they had appeared to have
some effect on tuberculosis.' Since then the popularity of
gold has waned and waxed several times, but the amount
used in Britain has increased steadily ever since the Empire
Rheumatism Council report in 1961 finally established the
clinical benefit of gold in a long-term controlled trial.2 It
remains the last of the heavy metals in common clinical use,
though we know little more about the reason for its effective-
ness now than 50 years ago.
Nowadays rheumatoid arthritis is carefully defined, and
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