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End-stage diabetic nephropathy

Chronic renal failure has become the leading cause of death
in juvenile-onset diabetes; it now accounts for half of all deaths'
in patients who develop their diabetes before the age of 20.
The earliest clinical feature of the disease is symptomless
proteinuria, which is sometimes intermittent and separated by
weeks or months of negative test results. The mean duration
of diabetes before the onset of proteinuria is about 15 years.
Once the condition is detected, life expectancy varies con-
siderably: the mean is five years but some patients survive as
long as 18 years.2-4 The prognosis for renal function is equally
variable, so that mild impairment may persist for some months
or even years without further deterioration. Once the decline
in function accelerates, however, renal failure usually develops
rapidly and inexorably. Most patients die within two years'
of developing a persistent blood urea concentration of 10
mmol l. The cause of this rapid terminal deterioration is
unknown, but its recognition is important in planning the
management of diabetic patients with advancing renal failure.
The diabetic with end-stage renal failure faces the same

choices as does the non-diabetic uraemic patient: maintenance
haemodialysis, maintenance peritoneal dialysis, and renal
transplantation. Reports of the results with maintenance
dialysis are difficult to compare, but, in general terms, in
diabetic patients survival rates for the first, second, and third
years are about 610,, 4800, and 3100 respectively, while the
corresponding figures in non-diabetics are 930 , 820,1 and
730 -SO that after three years the chances of survival are more
than twice as good in non-diabetics.6 For diabetic patients
with relatively stable chronic renal failure in whom vascular
access is a problem maintenance peritoneal dialysis may be
preferable. Preliminary results suggest that survival rates are
similar to those obtained with haemodialysis,7 8 and an impor-
tant benefit may be a halt in the progression of retinopathy.8 9
The difficulties of dialysis and the poor prognosis that it

offers have encouraged some diabetic units to recommend early
renal transplantation.° 11 Patients accepted for transplantation
should undergo surgery quickly, since the mortality rate in
diabetics awaiting operation on temporary dialysis is higher
than in non-diabetics.'2 Extensive experience with renal
transplantation has been gained at the University ofMinnesota,
where diabetics have been offered transplants since 1969. For
the first three years of the programme most patients underwent
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splenectomy and bilateral nephrectomy, but these procedures
have largely been abandoned with the recognition that the
mortality rates are much higher than in non-diabetics.13
Bilateral nephrectomy is now performed only for specific
indications such as uncontrollable hypertension, infected
kidneys, or severe protein loss. The value of splenectomy
remains controversial14: if done at all it is combined with
transplantation.

Relative survival rates after transplantation in diabetics
parallel those in non-diabetics: the results with live related
donors are much better than those with cadaveric organs.
Survival rates at one and four years for a diabetic receiving a
transplant from a live related donor are 800 ` and 60% respec-
tively compared with 93°00 and 83% for a non-diabetic
recipient. The corresponding figures for cadaveric transplants
are 630o and 40% respectively, compared with 80% and 760.'5
Survival also varies with age. In diabetics transplanted between
the ages of 30 and 40 the survival rate is 66%,, while in those
transplanted under the age of 30 and after the age of 40 it is
8000.13 These results may be due to a dual selection bias: in
the younger patients transplantation is being done before
systemic complications develop, while the older patients more
often have milder, maturity-onset diabetes.
When transplantation is carried out early (with a residual

glomerular filtration rate of between 5 and 15 ml per minute)
there may be some slowing in the progression of retinopathy
and improvement in any combined uraemic and diabetic
neuropathy.'6 In the first six months after transplantation the
main causes of death are infection and acute myocardial
infarction.13 Cardiovascular deaths are 12 times as frequent as
in non-diabetics.'5 After six months infection and myocardial
infarction remain frequent causes of death, but in addition
there is a higher incidence of cerebrovascular events and uro-
logical complications secondary to bladder dysfunction.
Patients without angiographic evidence of atherosclerotic
coronary artery disease seem to do substantially better than do
patients with positive angiographic findings, the survival rates
two years after the transplant being 88% and 22%,' res-
pectively.'7

Overall, then, the outlook for patients with end-stage
diabetic renal failure remains poor. Dialysis has proved
unsatisfactory, and cadaveric transplantation is much less
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successful than in non-diabetics. More encouraging results
have come from transplantation from live related donors.
Experience of transplantation in Britain has been extremely
limited-perhaps the limitation is the long waiting list for
non-diabetics. Criteria for selection have yet to be determined;
indeed at the Mayo Clinic the procedure for the last six years
has been to select patients on an individual basis irrespective
of factors such as retinopathy, neuropathy, ischaemic heart
disease, or age.18

Diabetic renal damage is (almost without doubt) a con-
sequence of the metabolic derangements of diabetes, and
histological examination of renal grafts two years after trans-
plantation has shown the hyalinosis ofboth efferent and afferent
arteries that is characteristic of long-term diabetes.19 Hyper-
glycaemia is probably the main determinant of basement
membrane disease,20 which is the first step in the nephropathy.
While the relevance of animal experiments to human disease
is still a matter of dispute islet transplantation in inbred
diabetic rats effectively returns glucose and insulin concentra-
tions to normal-and causes a rapid regression of the light
microscopic and immunopathological glomerular lesions.21
A combination of islet cell transplantation with reinal trans-
plantation may repay investigation. The future may well hold
considerable promise for the diabetic in terms of preventing
or removing the renal component of microvascular disease.
Meanwhile, conventional treatment to control the metabolic
derangements and to prevent or treat urinary tract infec-
tions can be pursued with greater optimism.
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Road accidents: the
unnecessary epidemic?
Man's brain did not evolve to cope with traffic, and the motor-
ist has been described as a centaur, a man grafted on to a
machine.1 But, though road accidents may always be with us,
there is no place for complacency, and they are better regarded
as epidemic rather than as endemic. For example, they are
especially prevalent in certain age groups, at certain times of
the day and the week, and at certain locations; some people
may be more susceptible than others and susceptibility is

increased by the effects of alcohol and other drugs, as well as
physiological states such as fatigue.
The latest road casualty statistics show that the rising trend

of the last few years continues, with 2%h more casualties in the
second quarter of 1978 than of 1977. Though the casualty rate
fell slightly between 1975 and 1977, the total distance driven
or ridden increased and so did the total casualties-from
325 000 to 348 000.2 Is this the inescapable price of our way
of life and increasing affluence ?
As with any epidemic, investigators should be able to point

to the responsible factors and hence effective prevention.
This is, of course, an oversimplification, because some factors,
such as the behaviour and aberrations of drivers, are complex
and do not lend themselves to simple solutions. Nevertheless,
the lessons of research have not been fully exploited and acted
on, and undoubtedly we could prevent loss of life and suffering
by applying the knowledge we already have. In the series
of 12 articles starting on p 1199 we aim at drawing attention to
some of the problems and possibilities. There are two particu-
lar needs. Firstly, things are not always what they seem: for
instance, are pedestrian accidents common at junctions because
these are more dangerous than other crossing places or because,
though relatively safe, more people cross there ? If we get the
answers wrong supposed safety measures may actually create
hazards. To find out the facts scientifically is therefore of
paramount importance. Secondly, when we know the facts
they must be acted on without delay. Though we have made
great strides in improving road safety, this obvious principle
is often ignored, as the lamentable history of the seat belt in
Britain attests.

Nevertheless, there is another important aspect to road
accidents: that people are not keeping the laws already passed
that were intended for the good of the individual in particular
and of society in general. Stand, say, at any busy road junction
in the rush hour: at a pedestrian crossing cars may be obstruct-
ing pedestrians or parked so that oncoming traffic cannot see
them; cars or lorries may be travelling above the speed limits;
they may be moving or parked in bus lanes, causing sudden
diversions by buses and danger to cyclists; they may straddle
box junctions, obstructing the traffic flow; vehicles may be
turning illegally where no such turn is allowed, while many
others may be breaking the law by not having the stipulated
number of lights or being too noisy or polluting. For their own
part, also, pedestrians may be adding to the dangers by jay-
walking against a red light ordering them to stop.
By themselves, the police are relatively powerless to control

such behaviour: as most chief constables emphasise in their
reports, society has the paramount role in following the recog-
nised code. Some of these illegal practices, however, are more
dangerous than others, and in a separate feature accompanying
each article, "If preventable, why not prevented ?" we plan to
examine the part played by some of these abuses in causing
injury and death. In some ways, compared with other coun-
tries, the British have relatively good road-accident statistics:
an EEC report3 shows that the number of drivers and pas-
sengers killed in 1976 was less than half that in either France
or Germany. On the other hand, our pedestrian toll is the high-
est in Europe. We hope to examine the various factors respon-
sible for these statistics in the next few months and to suggest
some ways of making things better.

Cohen, J, and Preston, B, Causes and Prevention of Road Accidents, ch. 2.
London, Faber and Faber, 1968.

2 Department of Transport, Roads to Safety, p 18. London, Department of
Transport, 1978.

3 See Daily Mail, 10 October 1978, p 3.
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