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Abstract
BackgroundAlthough the extended duration of action of insulin glargine supports a convenient once daily injection, the combination with other short acting insulins or oral hypoglycemic agents is required to control postprandial hyperglycemia in type 2 diabetes. The present study was designed to compare the short-term therapeutic efficacy of oral hypoglycemic agents with once daily insulin glargine, switching from a multiple daily injection regimen.

MethodsAfter control with the intensive regimen (daily lispro insulin and glargine) during 5~7 days, 80 in-patients with type 2 diabetes were randomized and treated with four oral hypoglycemic agents (glimepiride 4 mg qd, metformin 500 mg bid, nateglinide 90 mg tid, or acarbose 100 mg tid) plus once daily insulin glargine during 5 days. Blood glucose concentration was recorded by seven daily estimations (before each meal, 2 hours after each meal, and bedtime). Blood glucose concentrations and area under the curves (AUCs) of blood glucose were compared among four groups.

ResultsThe area under the curve of blood glucose of metformin, glimepiride, nateglinide, and acarbose groups were 165.5 ± 46.0, 178.5 ± 36.5, 209.9 ± 55.1, and 224.9 ± 55.8 mmol/L/hr respectively. Blood glucose concentrations and area under the curves of blood glucose of glimepiride and metformin groups were significantly lower than those of acarbose group. Also, those of metformin group were significantly lower than those of nateglinide group.

ConclusionsMetformin or glimepiride are more effective oral hypoglycemic agent than nateglinide or acarbose in the combination with insulin glargine in type 2 diabetic subjects with failure of sulfonylurea and metformin combination.
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  Study Design. 80 Patients with type 2 diabetes were enrolled and 77 subjects completed the study. 3 patients were excluded from the study because they wanted to discontinue participating in this study. MDI, multiple daily injection.
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  Average daily profiles of blood glucose in patients treated with the combinations of insulin glargine and oral hypoglycemic agents. *P < 0.05 between metformin and nateglinide group, between glimepiride and acarbose group by one-way ANOVA. †P < 0.05 between metformin and acarbose group by one-way ANOVA. Average daily profiles of blood sugar levels in patients with glimepiride 4 mg qd, metformin 500 mg bid, nateglinide 90 mg tid, or acarbose 100 mg tid combined with bedtime insulin glargine. Blood sugar was checked daily at 6 a.m., 9 a.m., midday, 3 p.m., 6 p.m., 9 p.m., and midnight.
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  Baseline Clinical and Biochemical Characteristics of Study Subjects

Data are expressed as number or mean ± SD. There was no significant difference of clinical and biochemical characteristics among glimepiride, metformin, nateglinide, and acarbose groups by Pearson Chi-square*, Kruskal-Wallis test† and one-way ANOVA test. HDL-C, high density lipoprotein-cholesterol; LDL-C, low density lipoprotein-cholesterol; HOMA-IR, homeostasis model assessment of insulin resistance; HOMA-beta, homeostasis model assessment of beta-cell function.
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  Average doses of insulin glargine, daily profiles of blood sugar levels, and area under glucose curves

Data are expressed as mean ± SD. There was no significant difference of average doses of insulin glargine among glimepiride, metformin, nateglinide, and acarbose groups by one-way ANOVA. *P < 0.05 in comparison with acarbose group. †P < 0.05 in comparison with nateglinide group. ‡P < 0.01 in comparison with acarbose group.
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. o - 18) ™ = 20) N - 20) N = 19) i
Doscs of glargine (Ujday)
Ist day 169 + 83 167+ 75 163 = 86 174 £ 107 0986
Sth day 181100 182 + 69 171+ 70 205+ 115 068
Blood glucose levels at the Sth day
6AM 61+ 18 6224 64+ 12 66+ 20 0.860
9AM 98 %32 83200 108+28 1L4 £ 40 0014
MD 72 436 56+ 26 7827 89 44 0026
3PM 127 + 41 128 £ 48 151 £ 58 167 £ 52 0051
6PM 109 + 38 104 £ 41 130 + 60 140 = 45 0072
9PM 117 + 28 108 + 3 142 + 43 146 + 58 0012
MN 83 32 824387 117:38 123+ 55 0002
AUC of daily blood glicose 1785 £ 365" 1655 + 460'" 2099 £ 55.1 2249 £ 558 0001
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™ - 18) o - 20) o - 20) N-19 T
Sex (M/F)* 315 911 8/12 9/10 0.200
DM duration (yalls)' 103 £ 73 767 £ 83 100 * 8.07 1727 £ 15 0.206
Age (years) 525 £ 145 507 + 108 553 £ 113 527 + 155 0.741
Weight (kg) 596+ 132 636+ 77 599 + 108 560 £ 7.6 0238
BMI fkslml) 2477 £ 428 24.16 + 3.05 2338 + 333 2174 = 231 0.094
Systolic BP (mmHg)' 1206 + 12.7 1211 + 177 126.1 + 13.7 1199 = 160 0477
Diastolic BP (mllng)' 76.1 £ 9.8 792 + 114 786 + 8.1 725 £ 103 0.158
Calorie (kcll/ﬂ-ly)' 1561 = 120 1640 + 173 1570 + 189 1632 + 208 0.196
Fasting glucose (mmol/L) 9.1 +28 113 £ 55 114 + 40 97 +37 0216
HbAlc (%)' 98 + 30 96 + 24 88 + 19 92 +21 0.645
Total cholesterol (mmol/L) 439 £ 076 445 + 119 447 + 123 428 + 095 0938
Triglyceride (mmol/L)' 161 £ 095 197 £+ 1.23 127 * 076 184 + 110 0.109
HDL-C (mmol/L) 102 + 026 096 + 024 104 + 025 099 + 031 0.755
LDL-C (mmol/L) 267 £ 0.71 269 + 125 264 £ 1.07 227 + 082 0519
Fasting insulin (pmolIL]' 64.7 + 492 84.7 + 597 722 + 69.8 846 = 759 0.656
Fasting C-peptide (pg/lnl.)' 130 + 069 172 + 116 158 + 0.85 158 + 1.02 0.723
HOMA-IR 337 £ 232 569 + 6.14 547 + 745 453 + 39 0.487
HOMA-beta” 47.96 + 49.89 56.56 + 72.72 34.25 + 39.12 71.57 + 103.27 0.675
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