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Question
In patients with newly diagnosed type 2
diabetes mellitus, what is the effect of
intensive plasma glucose control on the
risk for macrovascular and micro-
vascular complications?

Design
Randomized controlled trial with
median follow-up of 10 years.

Setting
23 hospital-based diabetes clinics in
the United Kingdom.

Patients
3867 patients (mean age 5 3 y, 61 % men,
mean body mass index 27.5 kg/m2) with
newly diagnosed type 2 diabetes and
fasting plasma glucose (FPG) levels
between 6.1 mmol/L and 1 S.O mmol/L
after 3 months of dietary therapy with-
out symptoms of hyperglycemia. Ex-
clusion criteria were ketonuria > 3

mmol/L, serum creatinine level > 175
umol/L, myocardial infarction (MI) in
the previous year, heart failure or angina,
major vascular events, retinopathy re-
quiring laser therapy, malignant hyper-
tension, an uncorrected endocrine dis-
order, an occupation precluding insulin
therapy, or severe concurrent illness.
Follow-up was 96%.

Intervention
After stratification for obesity (body
weight > 120% of ideal), 2729 patients
were allocated to intensive treatment
aiming for FPG levels of < 6 mmol/L
(by dietary treatment and use of oral
medication [chlorproparnide, glibencla-
mide, glipizide, or metformin] or insu-
lin); and 1138 patients were allocated
to conventional dietary treatment
aiming for FPG levels < 15 mmol/L
without hyperglycemic symptoms.

Main outcome measures
A first diabetes-related predefined clini-
cal end point, death related to diabetes,
all-cause mortality, MI, stroke, ampu-
tation or death from peripheral vascu-
lar disease, and microvascular disease.

Main results
Analysis was by intention to treat. Pa-
tients allocated to intensive treatment had

lower median hemoglobin Alc levels
(7.0% vs 7.9%, P < 0.001), reduced dia-
betes-related clinical end points (40.9
vs 46.0 events/1000 patient-y, P=0.029)
and less microvascular disease (P=0.0 l)t

increased major hypoglycemic episodes
(0.7%/y for conventional treatment.
1,0%/y for chlorpropamide, 1.4%/y foj
glibenclamide, and 1.8%/y for insulin •
P < 0.001), and a mean 3.1-kg greatei
weight gain (P < 0.001) than those
allocated to conventional treatment;.
No difference existed for macrovasculai;.
events, diabetes-related deaths, oj:

all-cause mortality. ; ;

Conclusion
In patients with type 2 diabetes, in, *
tensive blood glucose control reducd,':
diabetes-related end points and micro:;!
vascular disease, increased major hypo^
glycemic episodes, and had no effect at 3
macrovascular end points. :
Sources offunding: 11 government, univmify
and charitable organizations and 19 indepm--
dent drug and related companies.
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Commentary
The Diabetes Control and Complications
Trial (DCCT) clearly showed that tight gly-
cemic control with intensified insulin
therapy dramatically reduces microvascular
disease in patients with type 1 diabetes (1).
The small number of cardiovascular events
in the DCCT precluded detection of any
cardioprotective effects, despite a tantaliz-
ing trend. Although surrogate primary end
points were studied, the effect size and con-
sistency of the effect across different end
points in this and other studies led Co wide-
spread acceptance of tight glucose control
for prevention of microvascular complica-
tions in type 1 diabetes. Until now, the
DCCT results were generalized to patients
with type 2 diabetes, without strong direct
evidence in this group.

The United Kingdom Prospective Diabe-
tes Study (UKPDS) now provides direct
evidence of a policy of intensive blood glu-
cose control for patients with type 2 diabe-
tes. In contrast to the DCCT, the UKPDS
used "hard" clinical primary end points and
a variety of interventions.

The UKPDS did not achieve stable glu-
cose levels. The hemoglobin Aic level rose
steadily in both groups. Furthermore, the
0.9% separation in median hemoglobin A>c

throughout the first 10 years of the UKPDS
study was considerably less than the 2%
separation shown in the DCCT (1).

Despite achieving only modestly better
glucose control, the UKPDS clearly showed
that an intensive treatment policy reduced
diabetes-related end points and microvascu-

lar disease. Astrong trend in fevor of redui
risk for MI was also shown (relative
reduction = 16%, P = 0.OS2).

In patients who were overweight, tb
UKPDS showed that an intensive then]
policy beginning with metformin red
diabetes-related end points and micri
lar disease plus diabetes-related deaths, W
and all-cause mortality. This approach tf
superior to the other intensive
Results for the treatment with metfo;
need to be interpreted cautiously in
a subsequent analysis showing that addia1

of metformin to therapy of both obese
nonobese patients with suboptimal com
on sulfonylureas increased diabetes-i'e»*i
death and all-cause mortality.

(continued on page 11)
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