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recorder to a mini-computer which regulates insulin or
glucose infusion pumps.6 7 They tested the system in pan-
createctomized beagles and showed that glucose tolerance
could be made normal with physiological amounts of insulin.
They then examined its effectiveness in three unstable diabetic
patients and succeeded in controlling blood glucose levels
within very narrow limits at almost physiological levels,
avoiding serious swings in either direction, for some 10-12
hours. Insulin infusion rates varied, but once blood glucose
levels had been lowered to the normal range the infusion rate
was often below 100 milliunits per minute. The total amount
of insulin infused after stabilization was less than that usually
needed by subcutaneous injection.
The artificial pancreas is a magnificent technical achieve-

ment and an elegant research tool for further investigation of
carbohydrate metabolism. Already interesting observations
have been made. Insulin requirements are reduced by con-
tinuous intravenous insulin infusion; and the rates used in
Toronto were comparable to the 50-100 milliunits per minute
described recently for the treatment of diabetic ketoacidosis.8
These observations corroborate experimental evidence show-
ing that serum insulin levels obtained in this way are sufficient
to achieve maximal hypoglycaemic activity. 9 It is also interest-
ing that the biphasic insulin response seen during glucose
tolerance in normal subjects'0 has been mimicked by the
artificial pancreas, and this observation again raises the
possibility that absence of this response could be important
in both the evolution of diabetes and perhaps its complications.
The artificial pancreas brings us one step nearer to the

diabetics' dream of eliminating injections and hypoglycaemia.
However, years of development will certainly be needed for
its miniaturization and implantation, and even then it seems
unlikely to have universal application.
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Weight Loss and Coronaries
The effects of obesity on the incidence and prognosis of
coronary artery disease remain uncertain. Few would dispute
that angina of effort is often improved by reduction in weight.
Obesity is less socially acceptable than in the past-the
bottoms of Rubens and the thighs of Titian are no longer
fashionable-but for a doctor to advise that a task so difficult
as weight reduction may improve the outlook in coronary
disease requires convincing evidence that the treatment is
likely to be effective.

Ancel Keys and his colleagues' suggested that neither
relative weight nor obesity assessed by skinfold thickness had
any significant effect on future coronary heart disease if the
effects of increased age, serum cholesterol, blood pressure, and
smoking were discounted. More recently, however, research
at Framingham, Massachusetts, has shown an apparent close
correlation between changes in weight and changes in four
atherogenic risk factors. Ashley and Kannel2 analysed the

results of a 16-year follow-up of 5,209 adults examined every
two years. Of these, 85% had attended every possible examina-
tion during the study period and less than 2% were totally lost
to follow-up. Relative weights (the ratio ofweight to the median
weight for sex and height) were calculated and changes in
relative weight were correlated with changes in serum chol-
esterol, systolic blood pressure, blood uric acid, and blood
glucose.

Close correlations were found between changes in weight
and changes in cholesterol and systolic blood pressure. These
correlations were closer in men than in women, showed no
trend with different age groups, and the initial relative weight
seemed to have little influence. Comparison of changes in uric
acid and relative weight showed similar features, but the
correlation was less close. Changes in blood glucose correlated
least well with changes in weight-but still significantly so-
and these changes did vary with the degree of adiposity at the
initial examination.
As the Framingham authors point out, the finding that these

four qualities (all of which bear a statistically significant rela-
tionship to the incidence of coronary disease) tend to rise with
weight gain and fall with weight loss is not new. From their
previous results and their present data they attempt to predict,
using multiple logistic equations, the effects of weight change
on the incidence of coronary disease. They claim that for
each 10% reduction in weight in men there should be about a
20% decrease in coronary incidence, and for every 10% in-
crease in weight a 30% increase in coronary incidence. These
effects are expected to be somewhat less pronounced in women
and in older persons. The paper gives no account ofthe reasons
for changes in weight nor where weight reduction had taken
place is there any information about how this was achieved nor
about whether it was accompanied by increased exercise or not.

Considerable caution is necessary before these important
conclusions can be accepted whole-heartedly. The report is
preceded by a leading article which indicates the potential
statistical hazards ofmultiple logistic equations. Possibly much
more open to criticism is the implied assumption that the
prognosis for those who have had previously raised serum
cholesterol, systolic blood pressure, blood glucose, or uric acid
can be considered comparable, once these qualities have been
reduced, to the prognosis for those in whom these potentially
atherogenic risk factors have never been raised. Proof of the
effects of weight reduction in diminishing the incidence of
coronary disease can be assessed only by clinical experiment,
a difficult thing to achieve in view of the numbers necessary.
The authors themselves stress these reservations and merely
claim, reasonably enough, that correcting overweight might
improve an individual's prognosis.
There can now be little doubt3 that an increase both in

serum cholesterol and in triglycerides predisposes to overt and
early appearances of the clinical manifestations of coronary
artery disease. A prospective study in Stockholm4 found that
the occurrence of new events from coronary artery disease
were linearly related to increased plasma triglycerides and
cholesterol and smoking but not to an increased weight/height
index.

Coronary artery disease accounts for about half the male
deaths in the United States, with the incidence in Britain
lagging little behind. Understandably many enthusiasts have
advocated different lines of prevention and treatment, but
none to date has been shown convincingly to be successful-
with the possible but important exception ofreducing cigarette
smoking, which does appear to decrease the incidence of
sudden death. The most attractive suggestions are to increase
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physical fitness and to decrease or to stop cigarette smoking;
both of these are associated with an increased sense of well-
being and the latter decreases the incidence of-other serious
diseases. Decreased sugar and fat intake, anticoagulant treat-
ment, rigid control of hypertension, drugs to lower blood
cholesterol levels, oestrogen therapy, and other possible
panaceas for the scourge of coronary disease do not have the
same attractions, since none is associated with any subjective
feelings of improvement; weight loss, however, can lead to a
remarkable improvement in morale in the few who are able to
achieve dramatic results.
The practising doctor can take one of two possible attitudes

towards the somewhat inconclusive benefits of weight reduc-
tion, and either can be applied to his patients in general or to
those with known coronary disease in particular. He may
argue that coronary disease is the most common single cause
of death and that any treatment which may be beneficial and
which is not definitely harmful can sensibly be advocated.
Weight reduction certainly meets these criteria, and a doctor
might reasonably consider it right to hound his patients into
strenuous attempts at weight reduction. Experienced physi-
cians will appreciate the low incidence of success which is
likely to be achieved, but they may feel that even this justifies
the discomfort of the unsuccessful majority who often go
hungry to no avail. The other attitude, the opposite extreme,
is to regard the results to date with scepticism, particularly as
they apply to persons without overt evidence of coronary
disease. Advice to take more excercise and avoid putting on
further weight may be all that can be recommended with any
confidence to normal subjects and even to those with known
coronary disease. In general, weight reduction by reduced food
intake seems sound advice when given to those who appear to
have the personality and ability to achieve it; it can be coupled
with advice to take more exercise, but exercise alone without
dietary restriction is unlikely to lead to any diminution in
weight. Exercise might, however, be more effective in reducing
the incidence of coronary disease; but this like many other
questions remains to be solved.
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Surgery for Hyperlipidaemia
Both hypercholesterolaemial-4 and hypertriglyceridaemia4 5
are associated with an increased risk of developing clinical
coronary heart disease, and treatment is generally recom-
mended in the hope that the underlying artherosclerotic pro-
cess may be concomitantly reduced. Conventional therapy
for hyperlipidaemia usually starts with modification to the
diet, with the later addition of one or more lipid-lowering
drugs if the response to diet alone proves inadequate.6 Some
patients with severe hyperlipidaemia fail to respond ade-
quately to such treatment, however, or find the dietary changes
required difficult to maintain over long periods of time; so
there is occasionally a need for an alternative form of therapy.
The operation of partial ileal bypass has received increasing

attention in recent years. The ileum is divided 200 cm
from the ileocaecal valve, and an end-to-side ileocaecos-
tomy constructed, the upper end of the distal bowel being
closed.7 The procedure is thus considerably less extensive

than that of jejuno-ileal bypass for the treatment of intrac-
table obesity.8 The twofold rationale of the operation is re-
duction in the absorption of cholesterol by the small intestine
and prevention of the reabsorption of bile acids which nor-
mally occurs in the terminal ileum, thereby interrupting
their enterohepatic recirculation and increasing the cata-
bolism of cholesterol to bile acids within the liver by the re-
moval of negative feedback.9 Though these effects are ac-
companied by an increase in hepatic cholesterol synthesis, the
net result is usually a substantial fall in the plasma choles-
terol concentration.
The operation has been extensively employed by Buch-

wald et al. at the University of Minnesota, and they have
recently reviewed7 their experience with more than 100 cases
treated over the past 10 years. Average reductions in plasma
cholesterol concentration of 40% (range 5-79%) have been
achieved, with 80% of the subjects having reductions in
excess of 25%. This effect was observed in patients with all
types ofprimary endogenous hyperlipoproteinaemia (types IIa,
IIb, III, and IV). In several patients the fall in cholesterol
concentration was accompanied by a decrease in the size of
cholesterol xanthomata,'0 11 while in studies carried out on
three patients the total body-pool of exchangeable choles-
terol appeared to decrease by an average of 35% during the
first year after surgery. In those patients with hypertri-
glyceridaemia ileal bypass surgery also reduced the plasma
concentration of triglyceride, though in those with hyper-
cholesterolaemia alone small increases in plasma trigly-
cerides have occurred. The operation appears to be safe, and
so far no deaths attributable to the surgical procedure have
occurred. Postoperative morbidity has been confined to
three cases of small bowel obstruction due to the formation
of adhesive bands. In contrast to the jejuno-ileal bypass opera-
tion for obesity, body weights have generally remained un-
changed after surgery, and there has been no incidence of
impaired liver function or of electrolyte imbalance; children
have maintained a normal growth curve. Though an increased
frequency of bowel habit has been usual after surgery it is
apparently seldom that this has been persistent or trouble-
some; nor have there been problems with steatorrhoea.
However, the absorption of vitamin B12 is impaired post-
operatively and parenteral supplementation is necessary.

Partial ileal bypass for the treatment of hyperlipidaemia has
been less extensively studied outside Minnesota, but the
more limited experience of other investigators appears to be
similar."113 The operation seems, therefore, to offer a rela-
tively safe and effective means of lowering plasma lipid
concentrations in patients who cannot be adequately treated
by more conventional methods. As with other forms of lipid-
lowering therapy, however, its effect on the development of
ischaemic heart disease has yet to be established, and the
results of long-term prophylactic trials will be required before
its real value can be assessed. In the meantime, the sur-
vival7 in Minnesota of 75% of patients with pre-existing
clinical coronary heart disease for 5 or more years after sur-
gery is at least encouraging. Reports that animals in which the
operation has been carried out showed evidence of regression
of atherosclerosis have also provided a cause for some opti-
mism.14 15

'Kannel, W. B., et al., Annals of Internal Medicine, 1971, 74, 1.
2 Doyle, J. T., et al., American J'ournal of Public Health, 1957, 47, 25.
3 Chapman, J. M., et al., American Journal of Public Health, 1957, 47, 33.
4 Albrink, M. J., and Man, E. B., Archives of Internal Medicine, 1959,

103, 4.
GCarlson, L. A., and Bottiger, L. E., Lancet, 1972, 1, 865.

6 Levy, R. L., et al., Annals of Internal Medicine, 1972, 77, 267.
7 Buchwald, H., Moore, R. B., and Varco, R. L., Circulation, 1974, 49,

suppl. 1.

 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.4.5938.179 on 26 O
ctober 1974. D

ow
nloaded from

 

http://www.bmj.com/

