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ABC of Diabetes PETER J WATKINS
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Proteinuria is the hallmark of diabetic nephropathy and is often its only
sign. More than half of all diabetics develop proteinuria after 30 years of
diabetes. Renal failure is the cause of death in about one-fifth of diabetics
diagnosed under 30 years of age, and nephropathy with renal impairment
contributes to morbidity in many others. Nevertheless, many diabetics are
completely spared and never develop glomerulosclerosis.
At the onset of diabetes and for many years thereafter there is evidence

of hyperfunction of the kidneys of diabetics-their kidneys and the
glomeruli are larger than usual, glomerular filtration is greater than normal,
and exercise-induced albuminuria is greater than expected. These early
defects can be reversed by meticulous diabetic control. It is not known
whether or not they predispose to the subsequent development of diabetic
nephropathy.
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The onset of nephropathy is insidious, and until it becomes advanced
patients are unaware of any symptoms. It begins with slight traces of
proteinuria detected intermittently; during subsequent years the proteinuria
becomes continuous and increases in amount, although it is rarely very
heavy, not usually exceeding 5 g/24 hours. Renal function remains normal
for several years. When renal function eventually declines it does so
progressively and without remission, although the rate of decline is
sometimes very slow, taking some years before advanced renal failure
develops. The first symptoms occur before the creatinine concentration
reaches 500 ,4mol/l and are due to fluid retention: ankle oedema develops
first, followed by breathlessness from pulmonary oedema and anaemia.
Treatment is usually needed before uraemic symptoms appear.
The rate of progression of the disease is best followed by measuring

serum creatinine concentrations: if the inverse of the creatinine values is
plotted against time a straight-line relation can be shown once the creatinine
concentration is greater than 200-tmol/l, and its slope indicates whether the
disease is advancing rapidly or slowly.

Patients with advanced diabetic nephropathy are usually afflicted with
other diabetic complications. All have retinopathy, 80% of them
proliferative retinopathy, and about a quarter are blind. Many have
coronary artery disease or peripheral vascular disease, and medial vascular
calcification is the rule. Myocardial infarction is a common cause of death
before and after transplantation, and amputations are all too common.
Severe neuropathy is sometimes present as well, with both autonomic
involvement and foot disease, especially sepsis.
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Testing samples for the presence of protein should be routine clinical

practice. If proteinuria develops it is important to distinguish the onset of

diabetic nephropathy from other causes of renal disease, which may need

treatment, particularly severe urinary infections or glomerulonephritis. If

the renal disease evolves in the typical way, and particularly if retinopathy is

already present (as it usually is), then extensive investigation is not

necessary. Only if the clinical disorder is atypical is further investigation,

including renal biopsy, needed. In the most advanced stages of diabetic

renal disease retinopathy, usually proliferative, is always present and its

absence should make one suspect another cause for the renal failure.

Survival in 40 diabetic patients given renal

transplants at King's College Hospital

1 year 2 years

Total survivors 63% 42%

With functioning 450/ 33%

kidneys

In the early stages of diabetic nephropathy strenuous efforts should be

made to achieve optimal control of the diabetes, although it is uncertain

whether this can change the course of established nephropathy.

Hypertension, which develops relatively late in the course of the disease,
should be treated vigorously, and this may slow progression of the disease.

The usual hypotensive agents are used, including beta-blocking drugs: the

hazard of masking the warning symptoms of hypoglycaemia is small but

real, and even though the advantage is marginal, a selective beta-blocker

is probably preferable. Diuretics are needed to eliminate the fluid overload.

In the few patients with renal failure taking oral hypoglycaemic drugs

biguanides should not be used because of the danger of lactic acidosis, and

chlorpropamide should not be used because its prolonged action is further

increased in the presence of renal failure.

Treatment of patients with end-stage diabetic renal failure needs careful

consideration. Patients should be assessed and treatment planned when the

serum creatinine concentration is about 500 ~umol/l; treatment may become

necessary when it reaches 700-800 p.mol/l. Renal transplantation is the

treatment of choice and probably best performed before dialysis proves

necessary. The best results are achieved if a living donor can be found.

Two years after transplantation, half to three-quarters of the patients are

alive, and one-third to two-thirds will have satisfactory, renal function.

Long-term haemodialysis is sometimes, but not always, satisfactory.
Intermittent peritoneal dialysis and chronic ambulatory peritoneal dialysis
are gaining in popularity. For some-especially older patients with many

complications, notably from severe ischaemic heart disease, and severe

peripheral vascular disease or advanced neuropathy causing neurogenic
bladder or sepsis of the feet-it is wise to offer conservative measures alone.

Management of diabetes during transplantation and dialysis

At . ~~~~....At transplantation-Continuous intravenous insulin infusion is always
trnpanao.............. used, using soluble insulin diluted in normal saline at a concentration of

...... :.. ..:....... U/mi. Infusion rates vary considerably, usually in the range 2 to 20 U/h;
1Continuous intravenous insulin until drips

removed ~~during high-dose steroid treatment the higher infusion rates are often
e.. .....

Soluble ~~~~~~needed. Intravenous insulin infusion is continued until drips have been2 Slbeinsulin three times a day before.

meals. Dose about 20'I. higher than ae onadteptetcan eat. S~oluble insulin is te ie
.... subcutaneously three times daily before meals, with an optional fourth dose

Then.when diabetes is stable, at midnight if required. The daily dose is started about 20% above the

...........and medum..tig..sul. pretransplant dose and adjustments thereafter are made by trial and error.

ad.....o..........y.:.... Once reasonable stability has been achieved, twice daily insulin is resumed,
............. usually with a mixture of short- and medium-acting insulins.
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Treatment

~> Optimal diabetic control......

Antihypertensive treatment

Diuretics :.:::.
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Urinary tract infections

During haemodialysis at any stage before or after transplantation, the
normal insulin regimen is maintained. If there is any tendency towards
hypoglycaemia glucose should be added to the dialysate at a concentration
of 11 1 mmol/l. During peritoneal dialysis with solutions of low glucose
content (usually 1.36% glucose) no adjustment to the normal insulin
regimen is needed. Dialysates of high glucose content, however, severely
disrupt diabetes: in these circumstances normal daily subcutaneous insulin
is continued, and soluble insulin is added to every bag containing 3-86%
glucose or more at a concentration of about 30 U/1.

Rejection-High doses of steroids always upset diabetic control within
12 hours. This problem may be anticipated by increasing the first insulin
dose to be given after administration of steroids. The soluble component is
increased by about 20% but the exact amount varies greatly. If severe
hyperglycaemia develops at any stage (and it often does) this may be
quickly rectified by either intravenous insulin infusion or hourly
intramuscular insulin (about 4 U/h) given for a few hours as a supplement
to the normal subcutaneous insulin until satisfactory blood glucose
concentrations (< 10 mmol/l) are restored.

Urinary tract infections occur in diabetics with similar frequency to those
in non-diabetics, but they are sometimes exceptionally severe and may
cause the renal papillae to slough-necrotising papillitis. Infection is
particularly troublesome in the rare patient with urinary retention from a
neurogenic bladder. Diabetic control is easily disturbed by urinary infection,
as it is by any infection, and must be brought under control quickly, with
insulin if necessary, while the infection is treated with antibiotics.

Dr Peter J Watkins; MD, FRCP, is consultant physician, Diabetic Department,
King's College Hospital, London.
The figures on transplants were reproduced by kind permission of Mr M Bewick

and Dr V Parsons.

-Injecting insulin
After the introduction of 100 U/ml insulin in 1983 the new U100
syringes (BS 1619) will be marked directly in units. Most patients
should use the 0-5 ml syringe (which takes 50 U), but a 1-ml syringe is
available for the few who need 50-100 U in each injection. Disposable
syringes are cheap and can be used repeatedly. The best are those with
fixed needles; after use the cap should be replaced over the needle and
the syringe kept in the refrigerator. Unlike glass syringes, plastic
syringes should not be stored in spirit. For blind people a glass syringe is
available with a locking screw on the plunger which can be set to deliver
a specific dose. The click count syringe also allows the dose to be
measured by counting the clicks. Needle size is traditionally 25 G but
finer 27 G needles are popular with many patients. None of the
automatic injection devices are very helpful, and experience with the
new high-pressure injection guns is unsatisfactory (they are also very
expensive).
The prototype of a new insulin syringe, about the size of a fountain

pen, has recently been described.' The syringe carries two to three days'
supply of insulin in a cartridge. A metering mechanism ensures accurate
delivery of the required dose, at the same time preventing its accidental
ejection when the instrument is not being used.

The photograph of the latest prototype Penject syringe was reproduced by
permission of Dr John Ireland and Hypoguard Ltd.

Paton JS, Wilson M, Ireland JT. Convenient pocket insulin syringe. Lancet 1981;i:
189-90.
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