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Pros and cons of continuous subcutaneous insulin infusion
Developments in the treatment of diabetes in the past
decade, many of them initiated in Britain, have encouraged
the introduction by the British Diabetic Association of a new
journal-Diabetic Medicine. Appropriately, its first issue
includes a symposium on continuous subcutaneous insulin
infusion, first described at Guy's Hospital in 1978.'

Continuous subcutaneous insulin infusion now has an
established place in the treatment of diabetes. By providing
continuous basal insulin infusion with preprandial boosts it
aims at mimicking the physiological patterns of plasma
insulin concentration more closely than those obtained with
intermittent insulin injections. Administration of insulin by
intraperitoneal infusion is theoretically even more physio-
logical, since at least some of the insulin is delivered
intraportally, but this technique is still experimental.
The chief benefit of continuous subcutaneous insulin

infusion is the considerable improvement in lifestyle enjoyed
by some patients. Blood glucose control is generally
improved at the same time.2 There is only slender evidence
that continuous subcutaneous insulin infusion has any
beneficial effect on diabetic complications and no clear proof
of harmful effects. Its disadvantages include the relative
bulkiness of the apparatus, the risk of mechanical failures,
obvious difficulties with vigorous physical activities, rapid
development of ketoacidosis, some tendency to gain weight,
and in some people problems from skin infection.3 4
Continuous subcutaneous insulin infusion does not provide a
general solution for "brittle" diabetes5 and is not suitable for
emotionally or psychiatrically disturbed patients. It has
obvious limitations, too, in very young diabetics.6 The
technique is also very expensive.
But for some patients the improved quality of lifestyle may

be very striking. Continuous subcutaneous insulin infusion
allows considerable flexibility, especially with regard to
timing of meals, with obvious advantages. Sometimes the
rise in the early morning blood glucose concentration (the
"dawn phenomenon") is diminished with an improved sense
of wellbeing.7 Problems from severe hypoglycaemia may
decrease, but the overall incidence of such episodes is similar
to that with conventional treatment.3 8 Even exercise induced
hypoglycaemia may cause fewer problems, though reduction
of insulin infusion rate may still be needed.3
The control of the blood glucose concentration-and so

that of haemoglobin Al-is generally improved by con-
tinuous subcutaneous insulin infusion, and good control may
be maintained for several years with remarkably constant
insulin infusion rates.3 Similar degrees of control may also be
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achieved and maintained with conventional insulin treat-
ments, especially if so called "intensified" regimens are
used-namely, subcutaneous insulin injections three or four
times daily-with regular blood glucose monitoring.9
Continuous subcutaneous insulin infusion is not always
successful, and optimal control may not be maintained over
long periods; it is not the only method for attaining satis-
factory control.'0
There is no substantive published evidence that con-

tinuous subcutaneous insulin infusion modifies the develop-
ment or progression of diabetic complications. Since their
usual evolution is over one to three decades no one should be
surprised that studies ranging from a few months to two years
should not show an effect. Clearly the answer can come only
from careful long term observations. Retinopathy has been
subjected to the most rigorous examination; it has been
neither halted nor reversed though a more optimistic result
may be emerging." '4 The development of transient cotton
wool spots during the first year of continuous subcutaneous
insulin infusion has attracted much comment. They may
represent the consequences of a reduction of the excessively
high blood flow which could occur when optimal blood
glucose control is achieved.'5 In one study after two years of
continuous subcutaneous insulin infusion there was just a
suggestion that more eyes had improved and fewer deterio-
rated than among controls who continued with conventional
treatment.'4 Other tests of retinal function show improve-
ment during continuous subcutaneous insulin infusion.'2
The effects of continuous subcutaneous insulin infusion

on nephropathy and neuropathy have also been examined.
Short term studies (generally over a few months) have shown
that improved control may lead to a reduction of micro-
albuminuria," an increase in peripheral nerve conduction
velocities,'6 and an improvement in vibration perception; the
effects on autonomic function were less convincing. '" Not all
studies have confirmed these early observations. Moreover,
the improvement in physiological measurements in the short
term, though encouraging, does not necessarily forecast a
diminution of the structural damage which may develop in
long term diabetes. Established nephropathy is not reversed
by continuous subcutaneous insulin infusion, and glomeru-
lar filtration continues to decline not only in those with
constant proteinuria but also in those at the earlier stage,
when proteinuria is still intermittent.'8

Continuous subcutaneous insulin infusion is not suitable
for all patients, and indeed many prefer to remain having
conventional treatment. In the big feasibility study in
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progress in Sheffield only one third of insulin treated
diabetics wished to attempt continuous subcutaneous insulin
infusion, and one third of these abandoned it within a few
weeks.'92 Moreover, it may be hazardous. Episodes of keto-
acidosis occur more frequently in those treated by con-
tinuous subcutaneous insulin infusion than in those having
conventional treatment, even when patients have been
properly supervised.8 9 2' The reason is uncertain. Perhaps the
subcutaneous reserve is too small to meet increased demands
at times of infection or other stresses, however slight.
The introduction of continuous subcutaneous insulin

infusion is an important advance. Who should be offered this
treatment? The most cautious recommendation would be
that the technique is still under evaluation and should be
used only in trial conditions. There is no clear indication for
continuous subcutaneous insulin infusion in the manage-
ment of diabetic complications, except perhaps in some cases
of painful neuropathy; this aspect of treatment with con-
tinuous subcutaneous insulin infusion has still to be
examined properly by long term trials.'7 Continuous sub-
cutaneous insulin infusion has a limited place in planned
pregnancies, when even the most conscientious patient may
have difficulty with her diabetic control, but during
pregnancy continuous subcutaneous insulin infusion gen-
erally offers no advantage over conventional treatment,20 and
babies may still be very large.'92' It is clearly unsuitable for
those with "brittle" diabetes, who are usually emotionally
unstable and for whom continuous subcutaneous insulin
infusion offers no advantage. There remains a group of
patients who prefer continuous subcutaneous insulin in-
fusion as the treatment of choice and who benefit in ways
already described. They must be well motivated, reliable,
able to monitor their own blood glucose concentrations
regularly, and have access to expert advice day and night.
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Deaths of athletes
Recent allegations have been made that several Soviet
athletes of the 1950s have died young and that their deaths
might be attributable to a history of drug abuse, principally
of anabolic steroids.' Comparisons have been made with a
similar cohort of American athletes, the implication being
that Soviet athletes take drugs and Americans do not and that
as a result the Soviets die prematurely.
Few athletes or coaches are prepared even to discuss drug

taking for fear of appearing either to connive at it or worse
still to condone it. The subject is taboo. During the Pan
American games of 1983, however, a very efficient dope
testing team found that no fewer than 19 athletes had
"ingested a banned substance" and a further 13 chose to
leave for home before their events were run rather than face a
dope test. The offending athletes came from Argentina,
Canada, Chile, Colombia, Cuba, Nicaragua, Puerto Rico,
the United States, and Venezuela. Plainly drugs are used by
athletes on both sides of the iron curtain-and everybody
knows it.

Fear of the possible side effects does not seem to deter
athletes, their desire to win at all costs taking precedence over
possible complications in the future. The real deterrent is
fear of being caught, since it results in temporary exclusion
from competition. This has led increasingly to the use of
drugs which are more difficult to detect than synthetic
anabolic steroids, such as the naturally occurring hormones
testosterone and growth hormone. Distinguishing between
exogenous and endogenously produced hormones has
proved extremely difficult.

Athletes who take drugs do so because they believe their
performance will improve. There is some evidence that this is
true of anabolic steroids: large doses aid recovery from
exercise, thus permitting heavier training schedules. Weight
also increases, giving an advantage to strength athletes such
as lifters and throwers.2 Improvements in running and
jumping ability are also claimed, but the evidence is anec-
dotal. Testosterone is said to help in the same ways, but there
is no evidence whatever that growth hormone improves
performance. Belief in the magic powers ofhormones is often
unshakeable-in much the same way as is the common
belief, despite good evidence to the contrary, that taking
extra vitamins makes a person more healthy.

Death of top flight athletes during competition is very
unusual. Sudden death has, however, been recorded in more
ordinary people engaged in sporting activities. Twelve
deaths occurred over six years among the joggers of Rhode
Island, all but one due to coronary artery disease, seven times
the expected mortality in a sedentary population.3 These and
similar fatalities in related sports probably result from
cardiac arrhythmias, since there are few other causes of
sudden death. Indeed, abnormalities of heart rhythm-for
example, heart block and frequent ventricular extrasystoles
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