
The United Kingdom Prospective Diabetes Study
(UKPDS) is a randomised, controlled trial of differ-
ent therapies for patients with non-insulin-dependent
diabetes (NIDDM). The study, which recruited 5102
newly diagnosed diabetic patients between 1977 and
1991 will close out at the end of 1997 [1]. Publication
of the main results will be in late 1998.

The patients, aged 25–65 years inclusive, were re-
cruited from general practitioners in 23 clinical cen-
tres and were thus likely to be representative of dia-
betic patients in the UK. They had a median age of
53 years, with median fasting plasma glucose levels
of 12 mmol/l and median body mass index of 28 kg
m–2. At diagnosis, most were well apart from their di-
abetes but 8% of the patients already had clinical ev-
idence of heart disease, with 2 % having had a myo-
cardial infarction, 3% angina, 1 % stroke or transient
ischaemic attack and 3 % intermittent claudication.
Those who had had recent heart attacks, angina or
heart failure were excluded from the prospective
study.

By 9 years follow-up, 29% had developed a clini-
cal complication, with 20% having had a macrovas-
cular event viz 13% myocardial infarction (fatal in
50%), 3% stroke (fatal in 30%), 6 % angina with an
abnormal ECG, 2% heart failure. In addition 9 % de-
veloped clinically apparent microvascular disease
(6% retinal photocoagulation, 0.7% vitreous haem-
orrhage, 0.7 % renal failure).

The risk factors for the development of coronary
heart disease were studied in 3055 white Caucasian pa-
tients who had no indication of coronary heart disease
at diagnosis of diabetes. Within 10 years 335 subjects
developed fatal or non-fatal myocardial infarction or
angina. In a Cox model adjusting for age and gender,

the following variables assessed after 3 months’ initial
diet therapy were found to be risk factors: a raised cho-
lesterol, LDL cholesterol or triglyceride, a low HDL
cholesterol, raised haemoglobin A1c or fasting plasma
glucose, systolic or diastolic blood pressure and cur-
rent smoking. Notable variables not associated with
coronary heart disease were: obesity, represented as a
raised body mass index or waist-hip ratio; a sedentary
lifestyle; and raised insulin concentrations, denoting
impaired insulin sensitivity. Thus, although these fac-
tors are known to contribute to the development of di-
abetes and are also risk factors for coronary heart dis-
ease, once diabetes developed other factors became
more important in regard to developing heart disease.
The expected ‘deadly quartet’, enunciated by Kaplan
[2] of upper segment obesity, raised triglyceride levels
and hypertension, in addition to hyperglycaemia was
not dominant. In a multivariate model the main risk
factors were raised LDL cholesterol, low HDL choles-
terol, raised haemoglobin A1 c, raised systolic blood
pressure and current smoking, as in the general popu-
lation.

The potential influence of microvascular disease
was examined by determining whether the presence
of microalbuminuria or retinopathy at the diagnosis
of diabetes was an additional risk factor when added
to the model. However, the model showed no signifi-
cant contribution from either of these although both
have previously been reported as risk factors. Both
hyperglycaemia and hypertension have been shown
to be the major risk factors for the development of
these microvascular diseases in the UKPDS popula-
tion as well as for coronary heart disease. It is possi-
ble that in published studies where microalbuminuria
and retinopathy were suggested to be risk factors for
heart disease, these microvascular diseases were act-
ing as biological markers for previous hyperglycae-
mia and hypertension that also increased the suscep-
tibility to coronary heart disease.
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Since coronary heart disease is the major clinical
complication of non-insulin-dependent diabetes in
the UK, therapy might particularly be directed to
prevention of smoking and to minimising hypergly-
caemia, hypertension and dyslipidaemia. However,
no prospective randomised studies have documented
whether clinical benefit will be obtained, whether
any particular therapeutic goals are important, or
whether any specific pharmaceutical agents provide
benefit. Only long-term prospective studies will pro-
vide this information. To assess whether improved
blood glucose control would be advantageous, the
UKPDS has randomised 3866 NIDDM patients who
had persistent hyperglycaemia after 3 months’ diet
therapy with fasting plasma glucose values 6–
15 mmol/l, to different therapies. There are two main
comparison groups: (i) 1138 patients allocated to a
conventional policy, initially with diet, keeping asy-
mptomatic with fasting plasma glucose levels less
than 15 mmol/l; and (ii) 2728 patients allocated to an
intensive therapy policy increasing insulin supply
with sulphonylurea or insulin therapy aiming for fast-
ing plasma glucose less than 6 mmol/l. A maintained
fasting plasma glucose and haemoglobin A1c differ-
ence has been achieved with median values over
10 years of 9.0 and 7.4 mmol/l and 7.6 and 6.9%,
respectively. In addition, use of metformin and
acarbose are also being evaluated. To determine

whether improved blood pressure control is advanta-
geous, 1148 diabetic patients with co-existing hyper-
tension have been allocated to the ‘Hypertension in
Diabetes Study’ (HDS) to ‘less tight control’ and
‘tight control’ achieving median blood pressure val-
ues over 5 years of 154/86 and 141/80 mmHg, respec-
tively.

The UKPDS and HDS will report in 1998, after a
median of 11 and 9 year follow-up periods respec-
tively. They will determine whether the improved
blood glucose and blood pressure control that can be
achieved in clinical practice will decrease the inci-
dence of macrovascular and microvascular clinical
complications, and will thus help to maintain the
health of patients. It is planned that from 1998, 4000
patients will be recruited into the Lipids in Diabetes
study to evaluate whether routine fibrate and/or sta-
tin therapy will prevent cardiovascular disease.
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