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Efficacy of sulfonylurea in combination with either
metformin or troglitazone was investigated in 34 pa-
tients with non-insulin dependent diabetes mellitus
(NIDDM) without serious diabetic complications. The
patients were aged from 48 to 78 yr (mean*SD: 63.9
+8.1) with a diabetic history of 5 to 9 yr, in which
glycemic control by sulfonylurea alone was unsatisfac-
tory with elevated HbAlc levels (8.0 = 1.0%). They
were assigned to the combination therapy with sulfony-
lurea and either metformin (750mg/day) (group 1,
n=19) or troglitazone (400mg/day) (group 2, n=15)
for three months. The baseline characteristics did not
differ between groups 1 and 2 before the therapy. In
group 1, fasting plasma glucose (FPG) decreased from
147.5 = 29.4mg/dl to 119.7 * 24.2 ng/ml (P<0.001)
and hemoglobin Ale (HbAlc) decreased from 7.9 =+
1.2% to 6.5 =0.7%¢ after the combination therapy for
three months. In group 2, FPG and HbAlc were also
decreased from 161.8 & 25.4mg/dl to 134. 7+ 20.0mg/
dl (P<0.05) and from 8.0% 0.7% to 7.2+ 0.7%
(P<{0.001), respectively. HbAlc levels were more re-
duced in group 1 than in group 2 (P<0.02). Fasting
plasma C-peptide (CPR) levels were more reduced
(P<0.02) in group 2 (from 2.6 = 0.5 to 1.1+ 0.5ng
/ml, P<0.001) than in group 1 (from 2.7 * 1.0 ng/ml
to 1.4 = 0.5ng/ml, P<{0.001). Body mass index (BMI)
was decreased in groupl (from 26.1 = 3.6 to 25.7 =
3.3, P<0.05) whereas it was not changed in group 2
after the treatment for three months. These findings
suggest that sulfonylurea in combination with either
metformin or troglitazone is effective for better
glycemic control in patients with NIDDM which are
not well controlled by sulfonylurea alone, and that
metformin is more effective to reduce BMI whereas
troglitazone is more effective to reduce plasma CPR
without changing BMI in these patients.
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INTRODUCTION

Non-insulin dependent diabetes mellitus (NIDDM) is
a metabolic disorder characterized by insufficient insulin
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secretion and increased insulin resistence (1,2). Sulfo-
nylurea (SU) is a representative hypoglycemic drug
which stimulates insulin secretion by acting at the SU
receplor which is a subunit of the adenosine triphosphate-
sensitive pottasium (Kaw) channel in the plasma mem-
brane of pancreatic beta cells (3). Metformin and trog-
litazone increcase peripheral glucose disposal and
decrease hepatic glucose output without causing hypo-
glycemia (4,5). These pharmacological agents, either
alone or in combination, can improve plasma glucose
regulation in patienlts wilth non-insulin-dependent diabe-
tes mellitus (NIDDM) (6,7). However, the efficacy of
the combination therapy remains to be more elucidated
in aged patients with NIDDM.

In the present study, we investigated the effect of
either metformin or troglitazone administration in
combination with sulfonylurea on control of plasma
glucose in aged patients with NIDDM who were not
well controlled by sulfonylurea alone.

PATIENTS AND METHODS

We investigated 34 patients with NIDDM, 23 females
and 11 males, with the mean (£SD) age of 63.9 +
8.1 yr. These patients had been treated with sulfonylurea
agents using either gliclazide (more than 40mg/day) or
glibenclamide (more than 5mg/day) for more than six
months before the present study. Although they were
kept on the diet and exercise instructed, plasma glucose
levels were not well controlled so that HbAle levels
remained over 7% (8.0%1.0%). Patienls with severe
diabetic complicatons or liver and renal dysfunction
were not included in the present study.

At the end of the observation period of three months
when the sulfonylurea treatment remained without any
modification, 34 patienlts were randomly divided into
two groups and followed by the combination therapy.
The first group of 19 patients (6 males and 13 females)
were then treated with sulfonylurea and metformin
(250 mg t.i.d) for three months. The second group of
15 patients (5 males and 10 females) were treated
with sulfonylurea in combination with troglitazone
(200 mg b.i.d.) for three months. The protocol for
sulfonylurea treatment was not modified after the start
of the combination therapy with either iroglitazone or
metformin until the end of the present study.

Their clinical courses were carefully followed up
every two weeks in three different out-patient clinics
under an identified protocol. Fasting plasma glucose
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(FPG), fasting plasma C-peptide (CPR) and hemoglo-
bin Alc (HbAlc) levels were measured immediately be-
fore, and one month and three months after the start of
the combination Lher'apy. FPG was measured by glucose
oxidase method and plasma CPR was measured by spe-
cific radioimmunoassay. HbAlc was measured by a
HPLC method in which stable HbAlc was selectively
detected. Hematological and biochemical parameteres
were also carefully monitored every month during and
after the study. All results were collected and shown as
mean =t SD.

Statistical differences between the two groups, and
before and three months after the combination therapy
in each group were evaluated by one-way analysis of
varience, and Student’s unpaired t-test or paired t-test,
apropriately. P<{0.05 was considered significant.

RESULTS

There was no statistical difference in such base-line
parameters as age, Body Mass Index (BMI), FPG,
HbAlc and plasma CPR levels between the groups 1
and 2. As shown in Fig. 1, mean (£ SD) FPG levels
decreased from 147.1%£29.4 to 126.5+21.6mg/dl after
one month and to 119.7124.2mg/dl after three months
in group 1. HbAlc also decreased from 7.9 + 1.2% to
6.5 + 0.89% (P<0.001) after three months although
HbAlc levels were not changed after one month 7.5+
1.4mg/dl (P=0.08) in group 1. In group 2, FPG levels
also decreased from 161.8+25.4mg/dl to 141.8+17.1
mg/dl after one month and 134.7 & 20.0mg/dl after
three months, respectively, as shown in Fig. 2. HbAlc
levels decreased from 8.0 = 0.7% to 7.7 & 0.9% after
one month and to 7.2 &= 0.7% after three months in
group 2. HbAlc levels were more decreased in group 1
than in group 2 after three months (P<{0.02) whereas
FPG levels were not different between both groups.

Fasting plasma CPR levels decreased from 2.7x1.0
ng/ml to 1.4 = 0.8ng/ml (P<{0.001) after one month
and to 1.4%+0.5ng/ml (P<{0.001) three months after
the start of the combination theraoy in group 1
(Fig. 2). Fasting plasma CPR levels also decreased
from 2.6 * 0.5ng/ml to 1.2 * 0.4ng/ml (P<{0.001)
after one month and to 1.1 & 0.5ng/ml (P<C0.001)
three months after in group 2.

As shown in Fig. 2, BMI decreased from 26.11+3.6
to 25.8+3.5 (P<0.02) after one month and to 25.7%
3.3 (P<0.05) after three months in group 1 whereas
there was no change in BMI in group 2 (before, 26.1
+ 92.7: after one month, 259 % 2.8; after three
months, 26.112.8).

DISCUSSION

NIDDM is a common metabolic disease characterized
by insufficient insulin secretion and increased insulin re-
sistance (1,2). Patients with NIDDM are usually treated
according to a stepped progression, starting with a
regimen of diet and exercise, followed by the therapy
with oral hypoglycemic agent (OHA). Sulfonylurea, a
representative OHA, augments insulin secretion, but has
no direct action on insulin sensitivity. Metformin, a
classic biguanide agent, is useful in diabetic patients
with insulin resistence (4). The beneficial effect of
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Fig. 1. Mean(£SD) fasting plasma glucose (FPG) and he-
moglobin Alc (HbAlc) levels in patients with NIDDM be-
fore, and one month and three months after the start of
combination therapy of sulfonylurea and either metformin
(group 1) or troglitazone (group 2). # : p < 0.05, ## : p
< 001, ### : p < 0.001 vs. before treatment (0 month)
* : P<0.02 vs. sulfonylurea + troglitazone.

SU + Metformin SU + Troglitazone

[ Hit#
= L #H ‘
z 4 s
ol
2 4l | |
=4 :["T
3] T !
| \! £ %
ek Binin
= 0 —= L, ) ‘ |
R
wl - i
oLl ! 5\ -
£ R
Mlhz ol _J ot ’ Lo
0 { 3 () | 3
Month

Fig. 2. Mean(£SD) plasma C-Peptide (CPR) and BMI val-
ues in patients with NIDDM before, and one month and
three months after the start of combination therapy of
sulfonylurea and either metformin (group 1) or troglitazone
(group 2). # :p << 0.05 ## :p < 001, ##4# : p <
0.001 vs. before treatment (0 month).

metformin is primarily to lower endogenous glucose
production, presumably acting at the liver (8). Clinical
experience has proved metformin, either alone or in
combination with sulfonylurea, to be safe and effective
for reducing plasma glucose concentrations in patients
with NIDDM (6). Troglitazone, a newly established
anti-diabetic agent, enhances insulin sensitivity by. act-
ing through peroxisome proliferative-activated receptor
gamma (PPARgamma) (5,8,9). Troglitazone increases
insulin-mediated peripheral glucose disposal which oc-
curs predominantly in the skeletal muscle (10).
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It was previously reported that the combination ther-
apy of sulfonylurea with either troglitazone or
metformin was more effective than that of sulfonylurea
alone in patients with NIDDM (6,7). However, the ef-
fect of the combination therapy in aged patients with
NIDDM remains to be fully elucidated. In the present
study, we demonstrated that FPG, HbAlc and plasma
CPR levels decreased after the combined treatment of
sulfonylurea with either metformin or troglitazone in
aged patients with NIDDM who were not well con-
trolled by sulfonylurea alone. These observations are on
the same line with Inzucchi SE et al. (9). They sug-
gested that sulfonylurea and metformin therapy may
have similar efficacy in patients with NIDDM as
sulfonylurea with troglitazone.

Metformin is known to have an inhibiting effect on
food intake in both the ZDF rat and in human although
the exact mechanism remains to be elucidated (11).
Diminished food intake is related to an improvement in
insulin action. We also found in the present study that
BMI was remarkably reduced in group 1 which was
treated with sulfonylurca and metformin, suggesting
that the combination therapy with sulfonylurea and
metformin might be useful to avoid an increase in body
weight in NIDDM.

In contrast, BMI was not changed in group 2 treated
with sulfonylurea and troglitazone. Recently it has been
pointed out that the troglitazone-treated patients often
have small dose-related increases in body weight (5).
In our findings, plasma CPR levels were more reduced
in patients treated with sulfonylurea and troglitazone,
suggesting a benefit of troglitazide to reduce insulin
resistance independently of BMI. However, weight gain
could decrease the effect of troglitazone therapy for a
long period.

‘In summary, we have demonstrated that sulfonylurea
administration in combination with either metformin or
troglitazone was effective for improving glycemic con-
trol in aged patients with NIDDM who were not well
controlled by sulfonylurea alone. It was also suggested
that sulfonylurea with metformin is effective to reduce
BMI and plasma CPR levels whereas sulfonylurea with
troglitazone is more effective to reduce plasma CPR
levels without affecting BMI in aged patients with
NIDDM. However, further studies are required to eluci-
date differences in prolonged effects of these drugs in
NIDDM.
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