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Abstract

This study aimed to confirm the efficacy of glimepiride given once daily in the treat-
ment of Thai type 2 diabetic patients and to find out the optimum dosage for Thai patients. The
patients were enrolled at the diabetic clinics of 5 hospitals (Rajavithi, Chulalongkorn, Pramong-
kutklao, Siriraj and Theptarin Hospitals). All patients started glimepiride 1 mg once daily and
escalated to 2, 3, 4 and until 6 mg every 4 weeks if fasting plasma glucose (FPG) exceeded 140
mg/dL. Subjects were 60 females and 29 males with an average age of 52.2 + 10.0 years. Mean
BMI was 25.5 + 3.8 kg/m. Fifty seven patients (64.0%) were drug naive and thirty two patients
(36.0%) had been previously treated with oral hypoglycemic agents. Seventy three per cent of
the drug naive and 37 per cent of the previously treated patients could be controlled with 1-2
mg of glimepiride once daily. At the twelfth week of treatment, mean fasting plasma glucose
decreased from 224.6 to 156.6 mg/dL (30% reduction) and mean HbA  decreased from 10.0 to
7.5 per cent (25% reduction). At the end of the study 49.4 per cent of the patients had HbA,_
< 7.0 per cent, 21.3 per cent had HbA  7.0-8.0 per cent and 29.3 per cent had HbA > 8.0
per cent. Adverse events that were probably or possibly related to the drug were reported in 5
patients (5.6%). Three of them were hypogiycemia and two patients had skin rash. All hypo-
glycemic episodes were mild. Glimepiride was indicated to be safe. There were no clinically sig-
nificant changes in clinical laboratory values, physical examinations and vital signs. In conclu-
sion, glimepiride was efficacious and safe in type 2 diabetes Thai patients and 1-2 mg of gli-
mepiride appeared to be a sufficient dose for most newly diagnosed type 2 diabetic patients.
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Glimepiride, a new sulfonylurea, lowered
blood glucose by stimulating insulin release from
the pancreas(1) and also appeared to have extra-
pancreatic effects(2-4). Glimepiride has been shown
to be effective and well-tolerated from the range
of 1-8 mg once daily in type 2 diabetic Cauca-
sian patients(5:0). Double blind comparative studies
showed that glimepiride had equivalent metabolic
control as glibencamide but fewer hypoglycemic
reactions(7.8). Studies in humans showed that gli-
mepiride was associated with fewer direct effects
on the ATP-sensitive K+channels of the cardiovas-
cular system than glibenclamide(9:10). The objec-
tive of this study was to assess the efficacy and
safety of glimepiride in type 2 diabetic Thai patients
and to find out the optimum dosage for Thai patients.

MATERIAL AND METHOD

Patients with type 2 diabetes mellitus were
recruited from the outpatient diabetic clinics of 5
centers including Rajavithi Hospital, King Chula-
longkorn Memorial Hospital, Pramongkutklao Hos-
pital, Siriraj Hospital and Theptarin Hospital. The
inclusion criteria were: patients with type 2 diabetes
mellitus aged between 35 and 75 years, either drug
naive or previously treated with oral hypoglycemic
agents that had been stopped for at least 4 weeks,
fasting plasma glucose (FPG) between 180-300
mg/dl and BMI 20-40 kg/mZ2. The exclusion criteria
were: history of hypersensitivity to sulfonylureas,
patients requiring insulin treatment, history of using
concurrent therapy during the last 4 weeks which
may affect glucose tolerance eg. corticosterioids,
pregnant or breast feeding women, SGOT or SGPT
values greater than 2 times the upper normal limit
and serum creatinine greater than 1.5 mg/dl.

Schedule of the visits is shown in Fig. 1.
Before starting the study medication, patients had
started dietary control or stopped oral antidiabetic
drugs for 4 weeks (wash out period). The first dose
of glimepiride 1mg was taken on the day of the
first visit (week 0). This dosage was continued for
4 weeks, then the patients returned to the clinic for
physical and laboratory evaluation (week 4). The
patients were considered to be responders if FPG
< 140 mg/dl and the same dose was continued and
further evaluation was performed at a 4-weekly
interval until completing 12 weeks (visits 1C and
1D-last visit). If the patient was a non-responder
(FPG > 140 mg/dl), the dose was increased to 2
mg/day and he/she started the new dose on the day
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of the visit. Further evaluation for this patient was
done after 4 weeks (visit 2B) and the patient was
evaluated as to whether he/she was a responder or
non-responder. Responders remained on the same
dosage and further evaluation was performed at a 4-
weekly interval until completing 12 weeks (visits
2C and 2D-last visit). Non-responders increased the
dose to 3 mg/day starting on the visit day, with the
next evaluation after 4 weeks (visit 3B). Responders
to this dosage continued and were evaluated at 4-
weekly intervals (visits 3C and 3D-last visit), while
non-responders increased the dose to 4 mg/day and
the next evaluation was done after 4 weeks (visit
4B). Responders remained on the same dosage until
further evaluation after 4-weekly intervals (visit 4C
and 4D-last visit), while non-responders increased
the dose to 6 mg/day or changed to other antidia-
betic drugs. Physical examination including weight,
height, blood pressure measurement and fasting
plasma glucose was done at every visit. Blood for
complete blood count, lipid profiles, HbA ., insulin,
C-peptide and chemistry (SGOT, SGPT, alkaline
phosphatase, total protein, albumin, BUN, creatinine,
uric acid) was taken at visit O and visit1D/2D/3D/
4D.

Plasma glucose was determined by the glu-
cose oxidase method. HbA . was measured by the
HPLC method (BIO-RAD, USA; normal range 4.1-
6.5%). Serum insulin and C-peptide were measured
by the RIA method. Lipid profiles were done by
enzymatic methods. All data were expressed as the
mean + SD. Statistical analysis was performed by
paired t-test, unpaired #-test and Wilcoxon’s signed
rank test. P values < 0.05 were considered to be
statistically significant. The statistical package SPSS
for windows was used for all the analysis.

RESULTS

One hundred and four type 2 diabetic
patients were enrolled in this study. Fifteen patients
were excluded from the study due to protocol viola-
tion, so eighty nine patients were evaluated in this
study. During the study, 6 patients were lost to
follow-up and 8 patients were withdrawn from the
study. The efficacy analyses were based on the 75
patients who completed the study and safety ana-
lysis was based on 89 patients. Table 1 shows the
clinical characteristics of the patients. There were
64 per cent drug naive patients and 36 per cent
previously treated with oral hypoglycemic agents.
Most common antidiabetic drugs were sulfonylurea
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Table 1. Clinical characteristics of the 89 type 2 diabetic patients.
Total Drug naive Previously treated
(n=89) (n=57) (n=32)
Gender (male : female) 29:60 22:35 7:25
Age (years) 522+100 519+9.3 52.8+11.3
BMI (kg/m2) 255+3.8 259+42 247+3.1
Fasting plasma glucose (mg/dl) 2246 +47.2 2148 +484 2379+414
HbA . (%) 10.0+2.1 102+2.1 9.6+2.0
Serum insulin (pU/ml) 120+ 147 12.8+17.8 104+6.0
C-peptide (ng/ml) 1.84+0.6 2.1+06 1.2+04

Data are shown as number or mean + SD
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Fig. 2.

(84.4%) and metformin (9.4%). At baseline 87.6
per cent of the patients did not have any diabetes
related complications. Diabetic retinopathy, nephro-
pathy and neuropathy were detected in 4.5 per cent,
5.6 per cent and 2.2 per cent respectively. After
12-weeks of treatment with glimepiride 1 mg/day
fasting plasma glucose and HbA . decreased from
baseline 30.3 per cent and 25.0 per cent respectively
as shown in Fig. 2 and 3. At the end of the study,
31 patients continued glimepiride 1 mg/day for 12
weeks. Fourteen patients and four patients were
escalated and continued glimepiride 2 and 3 mg/day
respectively. Twenty six cases were escalated and
continued glimepiride 4-6 mg/day until the end of
the study. The percentage of the patients who were
responders at each dosage of glimepiride compared
between the drug naive patients and these previously
treated with oral hypoglycemic drugs is shown in

Effect of 12-week treatment with glimepiride on mean fasting plasma glucose.

Fig. 4. The majority (52.1%) of drug naive type
2 diabetic patients responded to 1 mg/day of glime-
piride while 55.6 per cent of the previously treated
patients required 4-6 mg/day. Fasting plasma glu-
cose and HbA . at each visit of the patients who
were on each dose of glimepiride are shown in Fig.
S and 6. At the end of the study, 49.4 per cent of
the patients had HbA . < 7.0 per cent, 21.3 per
cent had HbA . 7.0-8.0 per cent and 29.3 per cent
had HbA . > 8.0 per cent. Changes in serum insulin
and C-peptide level were not statistically significant
after treatment except for the subgroup of 1 mg gli-
mepiride responders who had significantly increased
serum insulin (9.145.4 to 12.746.1 mU/ml, p-value
= 0.002) and C-peptide (1.740.7 to 2.1+0.9 ng/ml,
p-value = 0.029) after treatment. Changes in serum
chemistry and lipid profiles were not statistically
significant after treatment.
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Adverse events that were probable or pos-
sibly related to the drug were reported in 5 patients
(5.6%). Three patients reported hypoglycemia and
two patients had skin rash. All of the hypoglycemic
events were mild.

DISCUSSION

This study confirms that glimepiride is a
potent oral hypoglycemic agent at once-daily doses
in type 2 diabetic patients. Most of the drug naive
type 2 diabetic Thai patients responded to 1-2 mg/
day of glimepiride while the previously treated
patients needed higher doses. Most of the previously
treated patients who had used other sulfonylureas

Percentage of responders at each dosage of glimepiride.

before entering the study meant that their beta cell
functions were impaired more than the drug naive
patients. This was confirmed by the data of our base-
line fasting C-peptide that was higher in the drug
naive group (2.1+0.6 vs 1.2+0.4 ng/ml, p-value
<0.01). There was no significantly difference in the
baseline fasting plasma glucose or HbA; . compared
between the patients who responded to 1, 2, 3 mg
or a higher dosage of glimepiride. Most of the
patients who increased the dosage of glimepiride to
4 mg or higher did not achieve good glycemic con-
trol (fasting plasma glucose > 140 mg/dl and HbA
> 7.0%) at the end of the study. This implies that
when patients are inadequately glycemic controlled
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with glimepiride of more than 3 mg/day, instead of
increasing the dose of glimepiride, we should add
another group of oral hypoglycemic agents that
have a different action such as insulin sensitizers
that improve insulin action without stimultating
insulin secretion. The HbA . reduction by glime-
piride in this study is quite high (25%; 10.0% to
7.5%) when compared with other studies(5,6,11),
This may explain that the predominate defect in the
pathogenesis of type 2 diabetes in the Thai popu-
lation is insulin secretory function while insulin
resistance is the major defect in Caucasians. About
seventy five per cent of type 2 diabetic Caucasian
patients were obese(12) while only half of type 2

Changes of mean HbA;, in the patients taking different dosage of glimepiride.

diabetic Thai patients were obese(13). This finding
is consistent with the present study that the mean
BMI of our patients was 25.5 kg/m2 and 51.2 per
cent had BMI > 25 kg/m2.

Glimepiride in type 2 diabetic Thai patients
appears to be safe and well tolerated. There was no
evidence of serious adverse events that could pos-
sibly be related to the drug in the current study. The
treatment-related complications were mild hypogly-
cemia and skin rashes.

Treatment compliance is one of the most
common problems among type 2 diabetic patients
(14,15), Pullar et al(16) reported that compliance
was best among type 2 diabetic patients randomized
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to take a once-daily treatment regimen compared
with more frequent dosing. Although not specifi-
cally addressed in the current study, the ability to
administer glimepiride once daily may improve treat-
ment compliance.

In conclusion, the results of the current
study indicate that glimepiride is a safe and effec-
tive oral hypoglycemic agent for the treatment of
type 2 diabetes mellitus Thai patients. Most type 2
Thai diabetic patients who did not achieve glyce-
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mic control after medical nutritional therapy res-
ponded well to glimepiride 1-2 mg once daily.
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