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ABSTRACT

Background & objectives: Type 2 diabetes mellitus (DM) is a metabolic disorder that is common
throughout the world. Meta-analysis is a statistical technique in which the results of two or more
independent studies, with similar objectives, are mathematically combined in order to improve the
reliability of the results. The aim of this study was to compare the efficacy of metformin and
linagliptin in patients with type 2 diabetes.

Methods: To identify relevant studies, PubMed, 1SI Web of Science, Embase, Cochran library,
Scopus and Ovid databases were searched from January 2000 to August 2016. Mean difference
(MD) with 95% confidence interval (CI) for efficacy were calculated and pooled analysis was
performed using Stata V.12 and RevMan V.5.3 software.

Results: Four studies recruiting1260 patients with DM (682 patients in group linagliptin and 578
patients in metformin group) were included in this study. The MD of HbA1C outcome of 0.5 mg
linagliptin was effective (0. 7295, % CI = 0. 69 - 0. 75). The MD of fasting blood sugar (FBS) test
revealed that linagliptin was effective at 0.5mg (MD = 36.79, 95% CI = 35.20 - 38.38) and 5 mg
(MD = 12.65, 95% CI = 2.68 to 22.63) doses.

Conclusion: Our results suggest that some doses of linagliptin versus metformin may be an
effective treatment for DM2. However, the number of studies was limited, and further research is
needed.
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Linagliptin Metformin
Study or Subgroup  Mean SD Total Mean SD Total Weight

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

1.1.1 linagliptin 0.5

NCT00328172 004 01 57 -0.68 009 65 11.1%
Subtotal (95% Cl) 57 65 11.1%

Heterogeneity: Not applicable
Test for overall effect: Z = 41.57 (P < 0.00001)

1.1.2 linagliptin 2.5

NCT00328172 024 01 55 -068 009 65 111%
Ross 046 005 214 028 011 43 111%
Subtotal (95% CI) 269 108 22.2%

Heterogeneity: Tau? = 0.70; Chi2 = 2322.56, df = 1 (P < 0.00001); |2 = 100%
Test for overall effect: Z = 0.25 (P = 0.80)

1.1.3 linagliptin 5

NCT00328172 028 01 54 -068 009 65 111%
NCT00798161 -045 008 135 -064 008 141 111%
NCT00798161 -045 008 135 -1.07 0.08 138 11.1%
NCT01708902 -1.29 008 141 -164 008 144 111%
NCT01708902 -1.29 008 141 -229 0.08 141 11.1%
Ross 052 005 221 028 011 43 111%
Subtotal (95% CI) 827 672 66.7%

Heterogeneity: Tau? = 0.24; Chi2 = 9821.82, df = 5 (P < 0.00001); I2 = 100%
Test for overall effect: Z = 1.46 (P = 0.15)

Total (95% Cl) 1153 845 100.0%

Heterogeneity: Tau? = 0.29; Chi2 = 14678.00, df = 8 (P < 0.00001); I = 100%

Test for overall effect: Z = 1.36 (P = 0.17)
Test for subaroup differences: Chiz = 6.61, df = 2 (P = 0.04), 12 = 69.7%
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linagliptin Metformin Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI

Mean Difference
IV, Random, 95% ClI

2.1.1 linagliptin 0.5

NCT00328172 669 46 57 -301 43 65 11.1%  36.79[35.20, 38.38]
Subtotal (95% Cl) 57 65 11.1% 36.79[35.20, 38.38]

Heterogeneity: Not applicable
Test for overall effect: Z = 45.43 (P < 0.00001)

2.1.2 linagliptin 2.5

NCT00328172 452 47 55 301 43 65 111%  14.90[13.28, 16.52]
Ross 472 19 208 35 42 40 111% -13.70[15.03,-12.37]
Subtotal (95% C) 258 105 222%  060[-27.43, 28.62]

Heterogeneity: Tau? = 408.41; Chi2 = 714.45, df = 1 (P < 0.00001); I = 100%
Test for overall effect: Z = 0.04 (P = 0.97)

2.1.3 linagliptin 5

NCT00328172 -9.09 48 54 -301 43 65 11.1%  21.01[19.36, 22.66]
NCT00798161 -86 36 134 -158 35 136 111% 7.20[6.35, 8.05]
NCT00798161 -86 36 134 -322 36 132 11.1% 23.60(22.73,24.47]
NCT01708902 -15.03 225 140 -29.87 223 144 11.1% 14.84[14.32, 15.36]
NCT01708902 -15.03 225 140 -42.07 231 133 11.1%  27.04([26.50, 27.58]
Ross -213 19 213 35 42 40 11.1% -17.80[-19.13,-16.47]
Subtotal (95% Cl) 815 650 66.7%  12.65[2.68, 22.63]

Heterogeneity: Tau? = 155.13; Chi2 = 4788.65, df = 5 (P < 0.00001); I2 = 100%
Test for overall effect: Z = 2.49 (P = 0.01)

Total (95% Cl) 1130 820 100.0%  12.65[3.38,21.92]
Heterogeneity: Tau? = 200.89; Chi2 = 7433.77, df = 8 (P < 0.00001); 12 = 100%

Test for overall effect: Z = 2.68 (P = 0.007)

Test for subgroup differences: Chi2 = 28.11, df = 2 (P < 0.00001), 12 = 92.9%
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