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Question
Are there differences between 4 bedtime
insulin plus oral hypoglycemic drug
regimens in patients with poorly con-
trolled type 2 diabetes mellitus receiv-
ing sulfonylurea monotherapy?

Design
Randomized controlled trial with 1-year
follow-up.

Setting
4 outpatient clinics at tertiary
hospitals in Finland.

care

Patients
96 patients with type 2 diabetes (mean
age 58 y, 61% men, mean body mass
index [BMI] 29 kg/m2) that was poorly
controlled by sulfonylurea therapy
alone. Inclusion criteria were age be-
tween 40 and 70 years, BMI < 35 kg/irr,
fasting plasma glucose [FPG1 level > 8
mmoi/L (> 144 mg/dL), diabetes for
> 3 years, previous glipizide or glyburide
therapy, and fasting serum C-peptide level
> 0.33 mmol/L (> 0.99 ng/mL). Exclu-

sion criteria were heart failure, myocar-
dial infarction, or stroke in the past 6
months; epilepsy or other severe disease;
liver disease, elevated serum creatinine
level, or macroafbuminuria; proliferative
retinopathy or maculopathy; previous
insulin therapy; excessive alcohol use; or
night work Follow-up was 92%.

intervention
Patients were allocated to bedtime in-
termediate-acting insulin, 100 lU/mL,
plus glyburide, 10.5 mg, and metformin
placebo; metformin, 2 g, and glyburide
placebo; glyburide, 10.5 mg, and met-
formin, 2 g; or a second injection of
insuiin in the morning (24 patients/
group). Patients self-adjusted their in-
sulin to reach an FPG level < 6 mmol/L
(< 108 mg/dL).

Main outcome measures
Body weight, symptomatic and bio-
chemical (FPG < 3.5 mmol/L) hypo-
glycemic episodes, and measures of
glycemic control.

Main results
At 1 year, the mean increase in body
weight from baseline was not significant
for patients treated with bedtime insu-
lin plus metformin (0.9 kg) and was
smaller than the mean increases for
those treated with bedtime insulin plus
glyburide (3.9 kg), bedtime insulin plus

metformin and glyburide (3.6 kg), or
bedtime and morning insulin (4.6 kg,••!•
P < 0.05). Patients treated with bedtime
insulin plus metformin had fewer symp-: '••••
tomatic hypoglycemic episodes (mean. :

1.8/patient) than did those treated with,
bedtime and morning insulin (mean 3.9/ ...
patient, P < 0.0 5). Mean glycosyiated he-.
moglobin levels decreased from baseline,
by 2.5 % (absolute change) with bedtime.::
insulin plus metformin (P < 0.001); this:

decrease was greater than the decrease:
seen with the other regimens (P < 0.05)../.

Conclusion
After 1 year, patients with type 2 diabe-::;:
tes melfitus who were treated with bed- ^
time insulin plus metfonnin did not gain. •
weight, had fewer hypoglycemic epi-
sodes, and had better glycemic control ;:
than those treated with bedtime insulin :.
plus glyburide, metfonnin and glyburide, '••;.
or morning insulin. ::.:;;:':•
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Commentary
Yki-jarvinen and colleagues show the ben-
efits of combination therapy in patients with
type 2 diabetes that was poorly controlled
with sulfonylureas. The study raises an in-
teresting question: Should insulin be used
as a second step in these patients? Other
studies have found that: adding metformin
to sulfonylureas improves diabetes control
(1); however, die duration of such an im-
provement seems limited (2), In the United
Kingdom Prospective Diabetes Study 33
(UKPDS 33), a gradual and progressive
worsening of diabetes control was seen (2).

In this 1-year study by Yki-Jarvinen and
colleagues, blood glucose control was ex-
cellent in the group treated with metformin
and bedtime insulin, but it is possible that

patients will not maintain the same degree
of glycemic control beyond 1 year and
might require the addition of other oral
agents or the use of multiple daily insulin
injections. Nevertheless, this study provides
insight into a practical, safe, and effective
method for adjusting insulin by self-moni-
toring blood glucose levels.

To achieve continuing diabetes control in
type 2 diabetes, combination therapy using
oral agents or oral agents with insulin is often
needed. Many patients with type 2 diabetes
will eventually need to have insulin added to
their treatment regimens because of p-cell
failure. Insulin treatment is safe (associated
with few hypoglycemic episodes) (2), effec-
tive, and not limited by a maximum dosage.

Moreover, die evidence of the UKPDS does...
not support the notion that insulin treatment;...
enhances arteriosclerosis (2). :';.::.
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