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Pioglitazone-metformin and basal insulin for type 2 diabetes mellitus patients with overweight or obesity and

poor blood glucose control: a comparison of efficacy and metabolic effects
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[Abstract] Objective To compare the efficacy and metabolic effects of pioglitazone-metformin and basic insulin therapy
on type 2 diabetes mellitus (T2DM) patients with overweight or obesity and poor blood glucose control. Methods A total
of 153 T2DM patients with overweight or obesity and poor blood glucose control were enrolled in this study. They received
treatment with pioglitazone-metformin (pioglitazone-metformin group, »=77) or insulin glargine (basal insulin group, n=76)
for 6 months in addition to their previous oral hypoglycemic drugs. At baseline, 3 months and 6 months after treatment,
glycosylated hemoglobin (HbA,.), fasting blood glucose (FBG), 2 h post-prandial blood glucose (2hBG), fasting insulin
(FINS), 2 h post-prandial insulin (2hINS), fasting C peptide (FCp), 2 h post-prandial C peptide (2hCp), body mass index
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(BMI), total cholesterol (TC), triglyceride (TG), high density lipoprotein-cholesterol (HDL-C), low density lipoprotein-

cholesterol (LDL-C), and hepatic fatty degeneration (expressed as controlled attenuation parameter [CAP] value) were

observed and recorded. Results At baseline, there were no significant differences in gender, age, BMI, HbA,., FBG, 2hBG,
FINS, 2hINS, FCp, 2hCp, TC, TG, HDL-C, LDL-C, CAP value, underlying diseases, or concomitant medicine between the
two groups (all P>0.05). At 3 and 6 months after treatment, the HbA ., FBG and 2hBG levels were significantly decreased

versus those at the baseline in the two groups (all <<0.01), but there were no significant differences between the two groups

(all P>0.05). Compared with the basal insulin group, the FINS, BMI and CAP values were significantly decreased in the

pioglitazone-metformin group 3 and 6 months after treatment (<<0.05, P<<0.01). After 6 months of treatment, there were no

significant changes of blood lipid levels in both groups. Conclusion In T2DM patients with overweight or obesity and poor

blood glucose control, adding pioglitazone-metformin and basal insulin to their previous oral hypoglycemic drugs has similar

hypoglycemic effect. However, patients receiving pioglitazone-metformin have better metabolic benefits such as lower BMI,

lower insulin and improved hepatic fatty degeneration.

[Key words] pioglitazone-metformin; basal insulin; type 2 diabetes mellitus; obesity; metabolism
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Tab 1 Baseline characteristics of type 2 diabetes mellitus patients with poor blood glucose control and overweight or

obesity in two groups

Pioglitazone-metformin Basal insulin

Characteristic N=77 N=T6 Statistic P value
General information
Male/female 1 39/38 35/41 r¥'=0.324 0.629
Age (year), x s 54.3+9.6 52.7+8.0 t=1.119 0.264
BMI (kgem %), x+s 247+1.2 25.0+1.5 t=1.367 0.173
HbA,. (%), x*s 9.4+13 9.6+1.1 t=1.027 0.306
FBG cy/(mmolsL '), x+s 9.1x2.8 93%24 t=0.474 0.636
2hBG cy/(mmol-L "), x+s 16.9+4.4 17.7£5.0 t=1.051 0.294
FINS zy/(mUsL "), M (O, Op) 153 (11.2,22.7) 14.0 (10.8,21.2) t=1.227 0.221
2hINS z/(mU-L ™ "), M (Q,, Q) 49.1 (28.5, 86.8) 42.8 (25.4,83.7) t=0.725 0.469
FCp py/(ngeL™ "), M (Q,, Ov) 2.7(2.2,3.3) 2.4 (1.8,3.1) t=1.898 0.059
2hCp py/(ugeL "), M (O, Ov) 4.6 (3.4,8.0) 4.3 (3.4,7.8) t=0.260 0.795
TC cp/(mmol-L "), M (Q,, Q) 4.50 (3.97, 5.14) 4.31(3.73,5.02) t=1.351 0.178
TG cy/(mmoleL™"), M (Q;, Q) 1.83 (1.35,2.49) 1.87 (1.42,2.45) t=0.191 0.848
HDL-C cy/(mmol-L "), M (Q,, Q) 1.07 (0.91, 1.24) 1.11 (0.95, 1.29) t=0.954 0.341
LDL-C cy/(mmol-L "), M (Q,, Op) 2.20(1.55,2.95) 2.38 (1.76, 3.10) t=0.732 0.465
CAP value (dBm "), X£s 266.0+22.4 272.1%21.9 t=1.703 0.090
Underlying disease n (%)
Hypertension 43 (55.8) 40 (53.3) ¥'=0.159 0.747
Dyslipidemia 29 (38.2) 23 (30.7) ¥'=0.933 0.394
Cardiovascular disease 8(10.4) 5(6.6) ¥'=0.714 0.564
Cerebrovascular disease 4(5.2) 6(7.9) ¥'=0.456 0.533
Concomitant medicine 7 (%)
Glycosidase inhibitor 46 (59.7) 40 (52.6) ¥'=0.785 0.417
Dipeptidyl peptidase 4 inhibitor 37 (48.1) 30 (39.5) Y=1.143 0.329
Sulfonylureas 28 (36.4) 35 (46.1) Y'=1.482 0.252
Glinides 23 (30.7) 17 (22.4) Y=1.115 0.358

Cardiovascular diseases included stable angina, unstable angina, myocardial infarction, percutancous coronary intervention
and underwent coronary bypass. Cerebrovascular diseases included ischemic stroke, hemorrhagic stroke and transient ischemic
attack. Independent sample #-test was used after the data of skew distribution being corrected to normal distribution by logarithmic
transformation. FBG: Fast blood glucose; 2hBG: 2 h-postprandial blood glucose; FINS: Fast insulin; 2hINS: 2 h-postprandial insulin;
FCp: Fast C-peptide; 2hCp: 2 h-postprandial C-peptide; TC: Total cholesterol; TG: Triglyceride; HDL-C: High density lipoprotein-
cholesterol; LDL-C: Low density lipoprotein-cholesterol; CAP: Controlled attenuation parameter; M (Q,, Qu): Median (lower quartile,
upper quartile)

O Pioglitazone-metformin group n=77
= Basal insulin group n=76
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Fig1 HDbA,, and blood glucose levels of type 2 diabetes mellitus patients with poor blood glucose control and
overweight or obesity in two groups
HbA,.: Glycated hemoglobin; FBG: Fast blood glucose; 2hBG: 2 h-postprandial blood glucose. “"P<<0.01 vs the same group at

baseline. xts
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Fig 2 Insulin and C-peptide levels of type 2 diabetes mellitus patients with poor blood glucose control

and overweight or obesity in two groups

FINS: Fast insulin; 2hINS: 2 h-postprandial insulin; FCp: Fast C-peptide; 2hCp: 2 h-postprandial C-peptide. "P<<0.05, "P<

0.01 vs basal insulin group at the same follow-up time; “P<0.05, ““P<C0.01 vs the same group at baseline. Median (lower quartile,

upper quartile)
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Fig 3 Blood lipid profile of type 2 diabetes mellitus patients with poor blood glucose control

and overweight or obesity in two groups

TC: Total cholesterol; TG: Triglyceride; HDL-C: High density lipoprotein-cholesterol; LDL-C: Low density lipoprotein-cholesterol.
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Fig4 Fatty liver changes of type 2 diabetes mellitus
patients with poor blood glucose control and overweight
or obesity in two groups

CAP: Controlled attenuation parameter. = P<<0.01 vs basal
insulin group at the same follow-up time; ““P<<0.01 vs the

same group at baseline. xts
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