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SEARCH TERMS FOR DPP-4inhibitors

"Diabetes Mellitus, Type 2/drug therapy*"[MeSH ] OR "Diabetes Mellitus, Type 2/ethnology*"[MeSH ] OR "Diabetes Mellitus, Type 2/blood* "[MeSH ] OR "Diabetes Mellitus, Type 2/epidemiology"[MeSH ] OR "Metabolic Syndrome/epidemiology* "[MeSH ] OR "Metabolic Syndrome/therapy*"[MeSH ]

AND 

“Dipeptidyl-Peptidase IV Inhibitors/administration & dosage*”[MeSH] OR “Dipeptidyl-Peptidase IV Inhibitors/therapeutic use*” [MeSH] OR Sitagliptin OR Linagliptin OR Alogliptin OR Vildagliptin OR Saxagliptin

 NOT

 “Dipeptidyl-Peptidase IV Inhibitors /adverse effects”[MeSH] OR Retinopathy OR Nephropathy OR Cardiovascular OR renal

Filters: Clinical Trial; Humans; Age 19+; English

SEARCH TERMS FOR SGLT-2inhibitors

"Diabetes Mellitus, Type 2/drug therapy*"[MeSH ] OR "Diabetes Mellitus, Type 2/ethnology*"[MeSH ] OR "Diabetes Mellitus, Type 2/blood* "[MeSH ] OR "Diabetes Mellitus, Type 2/epidemiology"[MeSH ] OR "Metabolic Syndrome/epidemiology* "[MeSH ] OR "Metabolic Syndrome/therapy*"[MeSH ]

AND 

“Sodium-Glucose Transporter 2/antagonists & inhibitors*”[MeSH] OR Empagliflozin OR Dapagliflozin OR Luseogliflozin OR Canagliflozin OR Ipragliflozin OR Tofogliflozin

NOT

 “Sodium-Glucose Transporter 2/antagonists & inhibitors* /adverse effects”[MeSH] OR Retinopathy OR Nephropathy OR Cardiovascular OR Renal 

 Filters: Clinical Trial; Humans; English, Age : 19 +

SEARCH TERMS FOR GLP 1RA

“Diabetes Mellitus, Type 2/drug therapy*"[MeSH ] OR "Diabetes Mellitus, Type 2/ethnology*"[MeSH ] OR "Diabetes Mellitus, Type 2/blood* "[MeSH ] OR "Diabetes Mellitus, Type 2/epidemiology"[MeSH ] OR "Metabolic Syndrome/epidemiology* "[MeSH ] OR "Metabolic Syndrome/therapy*"[MeSH ]

 AND 

“glucagon-like peptide-1 receptor agonists"[MeSH] OR Exenatide OR Liraglutide OR Lixisenatide OR Dulaglutide OR Albiglutide

NOT

“ glucagon-like peptide-1 receptor agonists /adverse effects”[MeSH] OR Retinopathy OR Nephropathy OR Cardiovascular OR renal

 Filters: Clinical Trial; Humans; Age 19+, English
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Figure S1a : Selection of DPP-4 inhibitor studies included in meta-analysis.
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Figure S1b : Risk of Bias of  DPP-4 inhibitor studies included in meta-analysis.
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Fig S1c : Funnel plot of change in HbA1c in the studies used in the meta-analysis for DPP-4 inhibitors
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Fig S1d : Egger’s test of change in HbA1c in the studies used in the meta-analysis for DPP-4 inhibitors
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Fig S1e : Forest plot for White and Asian dominant groups for DPP-4 inhibitors for 12 weeks
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Full-text articles excluded, with reasons (n =70)
[bookmark: _GoBack]<70% Asian or White : 16
Study duration <24 
weeks : 5
Study duration >52 
weeks : 1
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arm : 7
No placebo comparison : 28
No ethnicity info  : 7
No efficacy measure : 6
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Figure S2a : Risk of Bias of SGLT-2 inhibitor studies included in meta-analysis.
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Figure S2b : Risk of Bias of SGLT-2 inhibitor studies included in meta-analysis.
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Fig S2c : Funnel plot of change in HbA1c in the studies used in the meta-analysis for SGLT-2 inhibitors
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Fig S2d: Egger’s test of change in HbA1c in the studies used in the meta-analysis for SGLT-2 inhibitors
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Fig S2e : Forest plot for White and Asian dominant groups for SGLT-2 inhibitors for 12 weeks
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Full-text articles excluded, with reasons (n =95)
<70% Asian or White : 8 
Study duration <24 
weeks : 8
Study duration >52 
weeks : 1
less than 50 in each 
arm : 9
No placebo comparison : 54
Drug Switch : 2
Insulin background : 1
No efficacy measure : 12
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Figure S3a : Selection of GLP-1RA studies included in meta-analysis.
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Figure S3b : Risk of Bias of GLP-1RA studies included in meta-analysis.
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   Fig S3c : Funnel plot of change in HbA1c in the studies used in the meta-analysis for GLP-1R
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Fig S3d : Egger’s test of change in HbA1c in the studies used in the meta-analysis for GLP-1RA
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Fig S3e : Forest plot for White and Asian dominant groups for GLP 1RA  for 12 weeks

Fig S4 : Univariate meta-regression analysis for HbA1c (DPP-4 inhibitors)White
Asian
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a : Age 					 	 b : Baseline HbA1c
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c :  BMI baseline  				  d : Duration of diabetes
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e : Percentage of Men. 				  f : Percentage of White


Fig S5 : Univariate meta-regression analysis for HbA1c (SGLT-2 inhibitors)White
Asian
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a : Age. 					     	           b : Baseline HbA1c
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c : BMI baseline  				             	            d : Duration of diabetes
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e : Percentage of Men. 				           f : Percentage of White

Fig S6: Univariate meta-regression analysis for HbA1c (GLP-1RA) [image: ] [image: ]White
Asian

p=0.99 
p=0.98 

a : Age. 					    	 b : Baseline HbA1c
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c : BMI baseline  				                d : Duration of diabetes
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e : Percentage of Men. 				f : Percentage of White
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Table S1a : Risk of bias assessment for DPP-4 inhibitors for the included studies



[image: ]Table S1b : Risk of bias assessment for SGLT-2 inhibitors for the included studies
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Table S1c : Risk of bias assessment for GLP-1RA  for the included studies







	DPP-4 inhibitors
	
	

	Ethnicity
	Number of studies
	Mean difference (95% CI)

	Asian
	9
	-0.62[-0.80,-0.45]

	White
	17
	-0.49[-0.59,-0.38]

	Test for sub-group differences (p value)
	
	0.1919

	
	
	

	SGLT-2 inhibitors
	
	

	Ethnicity
	Number of studies
	Mean difference (95% CI)

	Asian
	7
	-0.96[-1.10,-0.82]

	White
	9
	-0.64[-0.74,-0.53]

	Test for sub-group differences (p value)
	
	0.0003

	
	
	

	GLP-1RA
	
	

	Ethnicity
	Number of studies
	Mean difference (95% CI)

	Asian
	3
	-0.76[-1.19,-0.33]

	White
	20
	-0.79[-0.89,-0.69]

	Test for sub-group differences (p value)
	
	0.8957



Table S2a : Results of sub-group analysis for DPP-4 inhibitors, SGLT-2 inhibitors and GLP-1RA for 24 weeks






























	DPP-4 inhibitors
	
	

	Ethnicity
	Number of studies
	Mean difference (95% CI)

	Asian
	14
	-0.73[-0.88,-0.57]

	White
	19
	-0.49[-0.59,-0.39]

	Test for sub-group differences (p value)
	
	0.0098

	
	
	

	SGLT-2 inhibitors
	
	

	Ethnicity
	Number of studies
	Mean difference (95% CI)

	Asian
	9
	-0.85[-1.03,-0.66]

	White
	12
	-0.57[-0.69,-0.44]

	Test for sub-group differences (p value)
	
	0.0182

	
	
	

	GLP-1RA
	
	

	Ethnicity
	Number of studies
	Mean difference (95% CI)

	Asian
	5
	-0.79[-1.03,-0.54]

	White
	22
	-0.79[-0.89,-0.70]

	Test for sub-group differences (p value)
	
	0.9657





Table S2b : Results of sub-group analysis for DPP-4 inhibitors, SGLT-2 inhibitors and GLP-1RA for 12 weeks




























	DPP-4 inhibitor
	
	
	
	

	Variable
	Estimate
	SE
	CI
	p value

	Intercept
	-0.15
	0.40
	[-0.93,0.64]
	0.72

	Age 
	-0.01
	0.01
	[-0.02,0.01]
	0.33

	
	
	
	
	

	Intercept
	-0.63
	0.08
	[-0.78,-0.47]
	<0.01

	Percentage of white
	0
	0
	[-0.00,0.00]
	0.12

	
	
	
	
	

	Intercept
	-0.37
	0.14
	[-0.64,-0.10]
	<0.01

	Duration of diabetes
	-0.03
	0.02
	[-0.07,0.02]
	0.22

	
	
	
	
	

	Intercept
	-0.38
	0.29
	[-0.94,0.18]
	0.19

	Percentage of men
	0
	0.01
	[-0.01,0.01]
	0.60

	
	
	
	
	

	Intercept
	-0.97
	0.5
	[-1.95,-0.02]
	0.05

	BMI baseline
	0.01
	0.02
	[-0.02,0.05]
	0.38

	
	
	
	
	

	Intercept
	-0.56
	1.01
	[-2.55,1.42]
	0.58

	HbA1c baseline
	0
	0.12
	[-0.24,0.24]
	0.98

	
	
	
	
	

	SGLT-2 inhibitor
	
	
	
	

	Variable
	Estimate
	SE
	CI
	p value

	Intercept
	0.34
	1.27
	[-2.15,2.83]
	0.79

	Age 
	-0.02
	0.02
	[-0.06,0.02]
	0.38

	
	
	
	
	

	Intercept
	-0.94
	0.07
	[-1.08,-0.81]
	<0.01

	Percentage of white
	0
	0
	[0.00,0.01]
	<0.01

	
	
	
	
	

	Intercept
	-0.74
	0.26
	[-1.25,-0.23]
	<0.01

	Duration of diabetes
	-0.01
	0.03
	[-0.07,0.06]
	0.85

	
	
	
	
	

	Intercept
	-0.29
	0.30
	[-0.88,0.29]
	0.33

	Percentage of men
	-0.01
	0.01
	[-0.02,0]
	0.10

	
	
	
	
	

	Intercept
	-1.91
	0.41
	[-2.72,-1.09]
	<0.01

	BMI baseline
	0.04
	0.01
	[0.01,0.07]
	0.01

	
	
	
	
	

	Intercept
	-1.19
	1.61
	[-4.34,1.96]
	0.46

	HbA1c baseline
	0.05
	0.20
	[-0.33,0.43]
	0.80

	
	
	
	
	

	GLP-1RA inhibitor
	
	
	
	

	Variable
	Estimate
	SE
	CI
	p value

	Intercept
	-0.80
	0.67
	[-2.12,0.52]
	0.23

	Age 
	0
	0.01
	[-0.02,0.02]
	0.98

	
	
	
	
	

	Intercept
	-0.78
	0.14
	[-1.05,-0.51]
	<0.01

	Percentage of white
	0
	0
	[0,0]
	0.99

	
	
	
	
	

	Intercept
	-0.68
	0.40
	[-1.78,-0.22]
	<0.01

	Duration of diabetes
	-0.01
	0.01
	[-0.01,0.02]
	0.59

	
	
	
	
	

	Intercept
	-1.00
	0.38
	[-1.81,-0.32]
	<0.01

	Percentage of men
	0.01
	0.01
	[-0.01,0.02]
	0.43

	
	
	
	
	

	Intercept
	-0.83
	0.60
	[-2.00,0.34]
	0.17

	BMI baseline
	0
	0.02
	[-0.04,0.04]
	0.94

	
	
	
	
	

	Intercept
	-0.80
	1.16
	[-3.08,1.48]
	0.49

	HbA1c baseline
	0
	0.14
	[-0.28,0.28]
	0.99



Table S3: Univariate meta-regression analysis.


	Drug
	Ethnicity
	Monotherapy
	Dual therapy 
	Triple therapy
	Total

	DPP-4i
	Asian 
	3
	4
	1
	8

	
	Percent(%)
	37.5
	50
	12.5
	

	
	White
	6
	10
	2
	18

	
	Percent(%)
	33.3
	55.5
	11.1
	

	SGLT 2i
	Asian 
	5
	2
	0
	7

	
	Percent(%)
	71.4
	28.6
	-
	

	
	White
	6
	1
	2
	9

	
	Percent(%)
	66.6
	11.1
	22.2
	

	GLP 1RA
	Asian 
	3
	-
	-
	3

	
	Percent(%)
	100
	-
	-
	

	
	White
	17
	3
	-
	20

	
	Percent(%)
	85
	15
	-
	



Table S4: Percentage of Asian or White studies in multiple therapy
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Study Total
Dou J 2017 210
Wang W 2016 185
Yang W 2014 143
Lukashevich V 2013 158
Pan C 2012 146
Pan CY 2011 284
Yang W 2011 283
Yang 2012 191
Mohan 2009 339
Kaku 2011 111
Kikuchi 2010 102
Seino_V 2011 76
Seino 2011 84
Kadowaki 2013 96
Tinahones FJ 2016 122
Matthaei S 2015 153
Barnett AH 2013 160
Derosa G 2012 91
Taskinen MR 2010 513
Rosenstock J 2009 102
DeFronzo RA 2009 186
Nauck MA 2009 213
Garber AJ 2007 146
Bosi E 2007 177
Rosenstock J 2006 175
Gomis 2011 252
Bergenstal 2012 177
Ristic 2005 51
Pratley _SU 2009 148
Forst 2010 62
Pratley_Pio 2009 197
Hanefeld 2007 107
Gantz | 2017 102
Fixed effect model 5542

Random effects model

Experimental
SD Total Mean

Mean

-3.00
-0.76
-0.70
-1.01
-1.05
-0.84
-0.78
-1.00
-0.70
-0.91
-1.00
-0.96
-0.70
-0.70

-0.53
-0.51
-0.61
-0.60
-0.49
-0.43
-0.59
-0.60
-0.90
-0.50
-0.85
-1.06
-0.89
-0.31
-0.47
-0.50
-0.66
-0.28
-0.33

1.0140
1.1800
1.1960
1.9270
0.9660
0.9420
0.7920
1.0580
0.9390
0.4400
0.6060
0.5500
0.5720
0.0980

0.7820
0.7570
0.7590
0.6320
0.9060
1.0480
0.9550
1.4590
1.0540
1.3300
0.8770
0.9520
0.7980
0.7860
0.9000
0.8100
0.9600
0.7390
1.3910

Heterogeneity: 1% = 94%, 1° = 0.0948, p <0.01
Residual heterogeneity: 1% = 89%, p <0.01

Control

207 -2.80
180 -0.14
136 -0.20
160 0.25
144 -0.54
284 -0.34
287 -0.37
194 -0.10
169 0.30
115 -0.19
100 -0.06
75 0.04
75 0.06
98 0.30

125 -0.21
162 -0.16
78 0.04
87 -0.40
175 0.15
95 0.19
175 0.13
104 -0.10
158 -0.60
182 0.20
178 -0.15
128 -0.56

90
58
62
70
97
107
101

4456

-0.10
-0.13
-0.09

0.24
-0.19

0.12
-0.45

SD

1.0070
1.1980
1.1660
1.9270
0.9600
0.9420
0.7920
1.0660
1.3300
0.5500
0.6000
0.4600
0.4560
0.0990

0.7820
0.7790
0.6180
0.5760
0.7940
1.0480
0.9260
1.0200
1.1690
1.3490
0.8510
1.0180
0.7589
0.7620
0.8900
0.7400
0.9600
0.7390
1.3840

Mean Difference

+

ff}[_f

- m e m e m - — - - -

>

-15-1-05 0 05 1 15

MD

-0.20
-0.62
-0.50
-1.26
-0.51
-0.50
-0.41
-0.90
-1.00
-0.72
-0.94
-1.00
-0.76
-1.00

-0.32
-0.35
-0.65
-0.20
-0.64
-0.62
-0.72
-0.50
-0.30
-0.70
-0.70
-0.50
-0.79
-0.18
-0.38
-0.74
-0.47
-0.40

0.12

95%—Cl

[-0.39;
[-0.86;
[-0.78;
[-1.68;
[-0.73;
[-0.65;
[-0.54;
[-1.11;
[-1.22;
[-0.85;
[-1.11;
[-1.16;
[-0.92;
[-1.03;

[-0.52;
[-0.52;
[-0.83;
[-0.38;
[-0.78;
[-0.91;
[-0.91;
[-0.78;
[-0.55;
[-0.98;
[-0.88;
[-0.71;

~0.01]
~0.38]
-0.22]
-0.84]
~0.29]
~0.35]
-0.28]
~0.69]
-0.78]
~0.59]
-0.77]
-0.84]
~0.60]
~0.97]

-0.12]
-0.18]
~0.47]
-0.02]
~0.50]
~0.33]
~0.53]
-0.22]
~0.05]
-0.42]
~0.52]
~0.29]

[-0.99; —0.59]
[-0.47; 0.11]
[-0.64; —0.12]
[-1.01; -0.47]
[-0.70; —0.24]
[-0.60; —0.20]
[-0.26; 0.50]

~0.84 [-0.86; -0.82]
~0.59 [-0.70; —0.48]

Weight

Weight

(fixed) (random)

1.3%
0.8%
0.6%
0.3%
1.0%
2.0%
2.8%
1.0%
0.9%
2.8%
1.7%
1.8%
1.8%
61.3%

1.2%
1.6%
1.4%
1.5%
2.4%
0.5%
1.3%
0.6%
0.8%
0.6%
1.4%
1.0%
1.2%
0.6%
0.7%
0.7%
0.9%
1.2%
0.3%

100.0%

3.1%
3.0%
2.8%
2.3%
3.0%
3.2%
3.3%
3.1%
3.0%
3.3%
3.2%
3.2%
3.2%
3.4%

3.1%
3.2%
3.2%
3.2%
3.3%
2.8%
3.1%
2.8%
2.9%
2.8%
3.2%
3.1%
3.1%
2.8%
2.9%
2.9%
3.0%
3.1%
2.5%

100.0%









Study

Fixed effect model

Random effects model

Heterogeneity: I

2

 = 94%, 

t

2

 = 0.0948, p < 0.01

Residual heterogeneity: I

2

 = 89%, p < 0.01

Asian

White

Fixed effect model

Fixed effect model

Random effects model

Random effects model

Heterogeneity: I

2

 = 94%, 

t2

 = 0.0765, p < 0.01

Heterogeneity: I

2

 = 73%, 

t

2

 = 0.0318, p < 0.01

Dou J 2017

Wang W 2016

Yang W 2014

Lukashevich V 2013

Pan C 2012

Pan CY 2011

Yang W 2011

Yang 2012

Mohan 2009

Kaku 2011

Kikuchi 2010

Seino_V 2011

Seino 2011

Kadowaki 2013

Tinahones FJ 2016

Matthaei S 2015

Barnett AH 2013

Derosa G 2012

Taskinen MR 2010

Rosenstock J 2009

DeFronzo RA 2009

Nauck MA 2009

Garber AJ 2007

Bosi E 2007

Rosenstock J 2006

Gomis 2011

Bergenstal 2012

Ristic 2005

Pratley_SU 2009

Forst 2010

Pratley_Pio 2009

Hanefeld 2007

Gantz I 2017

Total

5542

2408

3134

 210

 185

 143

 158

 146

 284

 283

 191

 339

 111

 102

  76

  84

  96

 122

 153

 160

  91

 513

 102

 186

 213

 146

 177

 175

 252

 177

  51

 148

  62

 197

 107

 102

Mean

−3.00

−0.76

−0.70

−1.01

−1.05

−0.84

−0.78

−1.00

−0.70

−0.91

−1.00

−0.96

−0.70

−0.70

−0.53

−0.51

−0.61

−0.60

−0.49

−0.43

−0.59

−0.60

−0.90

−0.50

−0.85

−1.06

−0.89

−0.31

−0.47

−0.50

−0.66

−0.28

−0.33

SD

1.0140

1.1800

1.1960

1.9270

0.9660

0.9420

0.7920

1.0580

0.9390

0.4400

0.6060

0.5500

0.5720

0.0980

0.7820

0.7570

0.7590

0.6320

0.9060

1.0480

0.9550

1.4590

1.0540

1.3300

0.8770

0.9520

0.7980

0.7860

0.9000

0.8100

0.9600

0.7390

1.3910

Experimental

Total

4456

2224

2232

 207

 180

 136

 160

 144

 284

 287

 194

 169

 115

 100

  75

  75

  98

 125

 162

  78

  87

 175

  95

 175

 104

 158

 182

 178

 128

  90

  58

  62

  70

  97

 107

 101

Mean

−2.80

−0.14

−0.20

0.25

−0.54

−0.34

−0.37

−0.10

0.30

−0.19

−0.06

0.04

0.06

0.30

−0.21

−0.16

0.04

−0.40

0.15

0.19

0.13

−0.10

−0.60

0.20

−0.15

−0.56

−0.10

−0.13

−0.09

0.24

−0.19

0.12

−0.45

SD

1.0070

1.1980

1.1660

1.9270

0.9600

0.9420

0.7920

1.0660

1.3300

0.5500

0.6000

0.4600

0.4560

0.0990

0.7820

0.7790

0.6180

0.5760

0.7940

1.0480

0.9260

1.0200

1.1690

1.3490

0.8510

1.0180

0.7589

0.7620

0.8900

0.7400

0.9600

0.7390

1.3840

Control

−1.5−1−0.5 0 0.5 1 1.5

Mean Difference MD

−0.84

−0.59

−0.92

−0.51

−0.73

−0.49

−0.20

−0.62

−0.50

−1.26

−0.51

−0.50

−0.41

−0.90

−1.00

−0.72

−0.94

−1.00

−0.76

−1.00

−0.32

−0.35

−0.65

−0.20

−0.64

−0.62

−0.72

−0.50

−0.30

−0.70

−0.70

−0.50

−0.79

−0.18

−0.38

−0.74

−0.47

−0.40

0.12

95%−CI

[−0.86; −0.82]

[−0.70; −0.48]

[−0.95; −0.90]

[−0.56; −0.46]

[−0.88; −0.57]

[−0.59; −0.39]

[−0.39; −0.01]

[−0.86; −0.38]

[−0.78; −0.22]

[−1.68; −0.84]

[−0.73; −0.29]

[−0.65; −0.35]

[−0.54; −0.28]

[−1.11; −0.69]

[−1.22; −0.78]

[−0.85; −0.59]

[−1.11; −0.77]

[−1.16; −0.84]

[−0.92; −0.60]

[−1.03; −0.97]

[−0.52; −0.12]

[−0.52; −0.18]

[−0.83; −0.47]

[−0.38; −0.02]

[−0.78; −0.50]

[−0.91; −0.33]

[−0.91; −0.53]

[−0.78; −0.22]

[−0.55; −0.05]

[−0.98; −0.42]

[−0.88; −0.52]

[−0.71; −0.29]

[−0.99; −0.59]

[−0.47;  0.11]

[−0.64; −0.12]

[−1.01; −0.47]

[−0.70; −0.24]

[−0.60; −0.20]

[−0.26;  0.50]

(fixed)

100.0%

−−

80.0%

20.0%

−−

−−

1.3%

0.8%

0.6%

0.3%

1.0%

2.0%

2.8%

1.0%

0.9%

2.8%

1.7%

1.8%

1.8%

61.3%

1.2%

1.6%

1.4%

1.5%

2.4%

0.5%

1.3%

0.6%

0.8%

0.6%

1.4%

1.0%

1.2%

0.6%

0.7%

0.7%

0.9%

1.2%

0.3%

Weight

(random)

−−

100.0%

−−

−−

43.2%

56.8%

3.1%

3.0%

2.8%

2.3%

3.0%

3.2%

3.3%

3.1%

3.0%

3.3%

3.2%

3.2%

3.2%

3.4%

3.1%

3.2%

3.2%

3.2%

3.3%

2.8%

3.1%

2.8%

2.9%

2.8%

3.2%

3.1%

3.1%

2.8%

2.9%

2.9%

3.0%

3.1%

2.5%

Weight
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Study

Han KA 2018
Kawamori R 2018
Kadowaki T 2017
Kashiwagi A 2014
Kaku K 2014
Inagaki N 2014
Seino Y 2014

JiL 2014

Kaku K 2012

Mathieu C 2016
Rodbard HW 2016
Mathieu C 2015
Matthaei S 2015
Jabbour SA 2013
Wilding JP 2013
Rosenstock J 2012
Bode B 2013
Jabbour SA 2018
Rosenstock J 2013
Wilding JP 2012

Fixed effect model

Random effects model

Total

73
182
70
112
57
90
79
223
59

160
107
158
108
223
157
141
241
228

71

69

2608

Experimental
SD Total

Mean

-0.79
-0.93
-0.97
-0.87
-0.80
-0.74
-0.63
-0.97
-0.12

-0.74
-0.91
-0.82
-0.86
-0.50
-0.85
-0.82
-0.60
-1.98
-0.09
-0.53

0.5900
0.8100
0.8400
0.6550
0.6200
0.6640
0.7480
0.7600
0.5370

1.0600
1.1200
0.8800
0.7420
0.7620
1.5900
0.9490
1.5900
1.3600
0.6630
0.7410

Heterogeneity: 1% = 85%, 1° = 0.0658, p <0.01
Residual heterogeneity: 1% = 81%, p <0.01

66
93
68
56
56
93
79
226
54

160
106
158
108
224
156
139
237
227

71

65

2442

Mean

0.03
0.21
-0.10
0.38
-0.03
0.29
0.13
-0.47
0.37

0.07
0.01
-0.10
-0.17
0.00
-0.13
-0.42
-0.03
-1.39
0.15
-0.31

Control
SD

0.8400
0.8700
0.8200
0.7030
0.6140
0.0380
0.7480
0.7600
0.5140

1.2900
1.1200
0.8800
0.7690
0.7640
1.5900
0.9400
1.5900
1.3600
0.6440
0.7600

Mean Difference

it

|
|

+

]

.

HHQO}

M

;

4

H

<><><> 5

MD

-0.82
-1.14
-0.87
-1.25
-0.77
-1.03
-0.76
-0.50
-0.49

-0.81
-0.92
-0.72
-0.69
-0.50
-0.72
-0.40
-0.57
-0.59
-0.24
-0.22

95%—Cl

[-1.06;
[-1.35;
[-1.15;
[-1.47,
[-1.00;
[-1.17,
[-0.99;
[-0.64;
[-0.68;

[-1.07;
[-1.22;
[-0.91;
[-0.89;
[-0.64;
[-1.07;
[-0.62;
[-0.86;
[-0.84;
[-0.45;

~0.58]
-0.93]
~0.59]
~1.03]
~0.54]
~0.89]
~0.53]
~0.36]
~0.30]

~0.55]
~0.62]
~0.53]
~0.49]
~0.36]
~0.37]
~0.18]
~0.28]
~0.34]
~0.03]

[-0.47; 0.03]

~0.69 [-0.74; —0.65]
~0.70 [-0.82; -0.58]

-1

-05 0

05 1

Weight

Weight

(fixed) (random)

3.6%
4.8%
2.8%
4.5%
4.2%
11.5%
4.0%
11.0%
5.8%

3.2%
2.4%
5.8%
5.3%
10.8%
1.7%
4.4%
2.7%
3.5%
4.7%
3.3%

100.0%

4.9%
5.1%
4.6%
5.1%
5.0%
5.6%
5.0%
5.6%
5.3%

4.8%
4.5%
5.3%
5.2%
5.6%
4.1%
5.1%
4.6%
4.8%
5.1%
4.8%

100.0%









Study

Fixed effect model

Random effects model

Heterogeneity: I

2

 = 85%, 

t

2

 = 0.0658, p < 0.01

Residual heterogeneity: I

2

 = 81%, p < 0.01

Ethnicity = Asian

Ethnicity = White

Fixed effect model

Fixed effect model

Random effects model

Random effects model

Heterogeneity: I

2

 = 87%, 

t2

 = 0.0704, p < 0.01

Heterogeneity: I

2

 = 69%, 

t2

 = 0.0296, p < 0.01

Han KA 2018

Kawamori R 2018

Kadowaki T 2017

Kashiwagi A 2014

Kaku K 2014

Inagaki N 2014

Seino Y 2014

Ji L 2014

Kaku K 2012

Mathieu C 2016

Rodbard HW 2016

Mathieu C 2015

Matthaei S 2015

Jabbour SA 2013

Wilding JP 2013

Rosenstock J 2012

Bode B 2013

Jabbour SA 2018

Rosenstock J 2013

Wilding JP 2012

Total

2608

 945

1663

  73

 182

  70

 112

  57

  90

  79

 223

  59

 160

 107

 158

 108

 223

 157

 141

 241

 228

  71

  69

Mean

−0.79

−0.93

−0.97

−0.87

−0.80

−0.74

−0.63

−0.97

−0.12

−0.74

−0.91

−0.82

−0.86

−0.50

−0.85

−0.82

−0.60

−1.98

−0.09

−0.53

SD

0.5900

0.8100

0.8400

0.6550

0.6200

0.6640

0.7480

0.7600

0.5370

1.0600

1.1200

0.8800

0.7420

0.7620

1.5900

0.9490

1.5900

1.3600

0.6630

0.7410

Experimental

Total

2442

 791

1651

  66

  93

  68

  56

  56

  93

  79

 226

  54

 160

 106

 158

 108

 224

 156

 139

 237

 227

  71

  65

Mean

0.03

0.21

−0.10

0.38

−0.03

0.29

0.13

−0.47

0.37

0.07

0.01

−0.10

−0.17

0.00

−0.13

−0.42

−0.03

−1.39

0.15

−0.31

SD

0.8400

0.8700

0.8200

0.7030

0.6140

0.0380

0.7480

0.7600

0.5140

1.2900

1.1200

0.8800

0.7690

0.7640

1.5900

0.9400

1.5900

1.3600

0.6440

0.7600

Control

−1 −0.5 0 0.5 1

Mean Difference MD

−0.69

−0.70

−0.82

−0.55

−0.85

−0.57

−0.82

−1.14

−0.87

−1.25

−0.77

−1.03

−0.76

−0.50

−0.49

−0.81

−0.92

−0.72

−0.69

−0.50

−0.72

−0.40

−0.57

−0.59

−0.24

−0.22

95%−CI

[−0.74; −0.65]

[−0.82; −0.58]

[−0.89; −0.76]

[−0.62; −0.49]

[−1.03; −0.66]

[−0.69; −0.44]

[−1.06; −0.58]

[−1.35; −0.93]

[−1.15; −0.59]

[−1.47; −1.03]

[−1.00; −0.54]

[−1.17; −0.89]

[−0.99; −0.53]

[−0.64; −0.36]

[−0.68; −0.30]

[−1.07; −0.55]

[−1.22; −0.62]

[−0.91; −0.53]

[−0.89; −0.49]

[−0.64; −0.36]

[−1.07; −0.37]

[−0.62; −0.18]

[−0.86; −0.28]

[−0.84; −0.34]

[−0.45; −0.03]

[−0.47;  0.03]

(fixed)

100.0%

−−

52.1%

47.9%

−−

−−

3.6%

4.8%

2.8%

4.5%

4.2%

11.5%

4.0%

11.0%

5.8%

3.2%

2.4%

5.8%

5.3%

10.8%

1.7%

4.4%

2.7%

3.5%

4.7%

3.3%

Weight

(random)

−−

100.0%

−−

−−

46.2%

53.8%

4.9%

5.1%

4.6%

5.1%

5.0%

5.6%

5.0%

5.6%

5.3%

4.8%

4.5%

5.3%

5.2%

5.6%

4.1%

5.1%

4.6%

4.8%

5.1%

4.8%

Weight


image10.tiff
Other_bias

Selective_reporting

Incomplete_outcome_data

Blinding_of_participants_and_personnel

Allocation_concealmeant

Adequacy_of_Sequence_Generation

25%

5%

100%

Unclear risk of bias

Low risk of bias





image11.emf
000

S0°0

Jlolu3 pJepuels

oTo

aT’o

-0.4

-0.6

-0.8

-1.0

-1.2

Mean Difference









−1.2 −1.0 −0.8 −0.6 −0.4

0

.

1

5

0

.

1

0

0

.

0

5

0

.

0

0

Mean Difference

S

t

a

n

d

a

r

d

 

E

r

r

o

r


image12.emf
0oT-

(2109s-2) 1099))9 JUBWILAI] pasIpiepurlS

12

10

Inverse of standard error









0 2 4 6 8 10 12

−

1

0

−

8

−

6

−

4

−

2

0

2

Inverse of standard error

S

t

a

n

d

a

r

d

i

s

e

d

 

t

r

e

a

t

m

e

n

t

 

e

f

f

e

c

t

 

(

z

−

s

c

o

r

e

)


image13.emf
Study Total
Jabbour SA 2018 228
Lingvay 1 2018 64
Ludvik B 2018 142
Meneilly GS 2017 176
Dungan KM 2016 239
Nauck MA 2015 101
Reusch J 2014 150
Wysham C 2014 279
Wysham C 2014 276
Bolli GB 2013 161
Derosa G 2013 86
Pinget M 2013 323
Derosa G 2012 86
Zinman B 2009 100
Nauck M 2008 100
DeFronzo RA 2005 110
Bergenstal 2012 182
Henry 2012 106
Fonseca VA 2012 119
Zinman B 2007 121
Raz 2012 112
Hollander 2013 149
Yu Pan C 2014 196
Seino Y 2012 154
Kaku K 2010 88
Seino Y 2014 52
Gao Y 2008 234
Fixed effect model 4134

Random effects model

Experimental
SD Total Mean

Mean

-1.98
-1.10
-1.34
-0.57
-1.40
-0.70
-0.80
-1.51
-0.99
-0.90
-0.60
-1.16
-1.20
-1.50
-0.70
-0.40
-1.23
-1.35
-0.85
-0.89
-1.01
-0.81

-0.83
-0.77
-1.46
-0.61
-1.20

1.3600
0.8800
0.7150
0.9550
1.0600
0.9650
0.8850
1.0000
0.9970
1.2700
0.6340
0.8990
0.5910
1.0000
1.0000
1.0500
0.8090
0.9270
1.3000
0.9140
0.7400
0.7300

0.9800
1.0480
0.9500
0.8500
0.7800

Heterogeneity: 1% = 76%, 1° = 0.0381, p <0.01
Residual heterogeneity: 1% = 77%, p <0.01

230 -1.39
129 -0.02
140 -0.54
174 0.06
60 -0.10
101 0.15
151 -0.10
141 -0.46
141 -0.46
160 -0.40
84 -0.20
161 -0.32
85 -0.40
100 -0.50
100 -0.10
113 0.10
90 -0.10
94 -0.45
122 -0.19
112 0.09
115 -0.09
143 -0.09

194 -0.47
157 0.11
88 -0.40
52 0.28
232 -0.40

3469

Control
SD

1.3600
0.8800
0.7800
0.7900
1.0600
0.9750
0.8850
0.9500
0.9500
1.2600
0.5530
0.8990
0.4760
1.0000
1.0000
1.0630
0.7590
0.9390
1.3000
0.9140
0.7510
0.7170

0.9800
1.0480
0.9300
0.8500
1.1650

Mean Difference
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i
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1

0
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MD

-0.59
-1.08
-0.80
-0.63
-1.30
-0.85
-0.70
-1.05
-0.53
-0.50
-0.40
-0.84
-0.80
-1.00
-0.60
-0.50
-1.13
-0.90
-0.66
-0.98
-0.92
-0.72

-0.36
-0.88
-1.06
-0.89
-0.80

95%—Cl

[-0.84;
[-1.34;
[-0.97;
[-0.81;
[-1.60;
[-1.12;
[-0.90;
[-1.25;
[-0.73;
[-0.78;
[-0.58;
[-1.01;
[-0.96;
[-1.28;
[-0.88;
[-0.78;
[-1.33;
[-1.16;
[-0.99;
[-1.21;
[-1.11;
[-0.89;

[-0.55;
[-1.11;
[-1.34;
[-1.22;
[-0.98;

~0.34]
-0.82]
~0.63]
~0.45]
~1.00]
~0.58]
~0.50]
~0.85]
~0.33]
-0.22]
-0.22]
~0.67]
~0.64]
-0.72]
-0.32]
-0.22]
~0.93]
~0.64]
~0.33]
~0.75]
-0.73]
~0.55]

-0.17]
~0.65]
-0.78]
~0.56]
~0.62]

I I I
-1.5

-1 -05 0 05 1

1.5

~0.78 [-0.82; —0.73]
~0.79 [-0.88; —0.70]

Weight

Weight

(fixed) (random)

2.8%
2.5%
5.6%
5.1%
1.9%
2.4%
4.3%
4.5%
4.5%
2.2%
5.4%
6.0%
6.7%
2.2%
2.2%
2.2%
4.5%
2.6%
1.6%
3.1%
4.6%
6.2%

4.5%
3.2%
2.2%
1.6%
5.3%

100.0%

3.5%
3.4%
4.2%
4.1%
3.1%
3.4%
4.0%
4.0%
4.0%
3.3%
4.1%
4.2%
4.3%
3.3%
3.3%
3.3%
4.0%
3.5%
2.9%
3.7%
4.0%
4.2%

4.0%
3.7%
3.3%
2.9%
4.1%

100.0%









Study

Fixed effect model

Random effects model

Heterogeneity: I

2

 = 76%, 

t

2

 = 0.0381, p < 0.01

Residual heterogeneity: I

2

 = 77%, p < 0.01

White

Asian

Fixed effect model

Fixed effect model

Random effects model

Random effects model

Heterogeneity: I

2

 = 75%, 

t2

 = 0.0361, p < 0.01

Heterogeneity: I

2

 = 82%, 

t

2

 = 0.0637, p < 0.01

Jabbour SA 2018

Lingvay I 2018

Ludvik B 2018

Meneilly GS 2017

Dungan KM 2016

Nauck MA 2015

Reusch J 2014

Wysham C 2014

Wysham C 2014

Bolli GB 2013

Derosa G 2013

Pinget M 2013

Derosa G 2012

Zinman B 2009

Nauck M 2008

DeFronzo RA 2005

Bergenstal 2012

Henry 2012

Fonseca VA 2012

Zinman B 2007

Raz 2012

Hollander 2013

Yu Pan C 2014

Seino Y 2012

Kaku K 2010

Seino Y 2014

Gao Y 2008

Total

4134

3410

 724

 228

  64

 142

 176

 239

 101

 150

 279

 276

 161

  86

 323

  86

 100

 100

 110

 182

 106

 119

 121

 112

 149

 196

 154

  88

  52

 234

Mean

−1.98

−1.10

−1.34

−0.57

−1.40

−0.70

−0.80

−1.51

−0.99

−0.90

−0.60

−1.16

−1.20

−1.50

−0.70

−0.40

−1.23

−1.35

−0.85

−0.89

−1.01

−0.81

−0.83

−0.77

−1.46

−0.61

−1.20

SD

1.3600

0.8800

0.7150

0.9550

1.0600

0.9650

0.8850
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Author Year Adequacy of Sequence Generation Allocation concealmeant Blinding of participants and personnel Incomplete outcome data Selective reporting Other bias

Dou 2017 Unclear Low risk Low risk Low risk Low risk Low risk
Gantzl 2017 Unclear Low risk Low risk Low risk Low risk Low risk
Wang W 2016 Unclear Unclear Low risk Low risk Low risk Low risk
Tinahones FJ 2016 Unclear Low risk Low risk Low risk Low risk Low risk
Matthaei S 2015 Low risk Low risk Low risk Low risk Low risk Low risk
Yang W 2014 Unclear Unclear Low risk Low risk Low risk Low risk
Lukashevich V 2013 Unclear Unclear Low risk Low risk Low risk Low risk
Barnett AH 2013 Low risk Low risk Low risk Low risk Low risk Low risk
Strain WD 2013 Low risk Low risk Low risk Low risk Low risk Low risk
Derosa G 2012 Low risk Low risk Low risk Low risk Low risk Low risk
PanC 2012 Unclear Unclear Low risk Low risk Low risk Low risk
Pan CY 2011 Low risk Unclear Low risk Low risk Low risk Low risk
Yang W 2011 Low risk Unclear Low risk Low risk Low risk Low risk
Taskinen MR 2010 Unclear Unclear Low risk Low risk Low risk Low risk
RosenstockJ 2009 Unclear Unclear Low risk Low risk Low risk Low risk
DeFronzo RA 2009 Low risk Low risk Low risk Low risk Low risk Low risk
Nauck MA 2009 Low risk Low risk Low risk Low risk Low risk Low risk
Garber AJ 2007 Unclear Unclear Low risk Low risk Low risk Low risk
Bosi E 2007 Unclear Unclear Low risk Low risk Low risk Low risk
RosenstockJ 2006 Unclear Unclear Low risk Low risk Low risk Low risk
GomisR 2011 Low risk Unclear Low risk Low risk Low risk Low risk
Yang 2012 Low risk Unclear Low risk Low risk Low risk Low risk
Bergenstal 2012 Unclear Unclear Low risk Low risk Low risk Low risk
Pratley PG 2009 Low risk Low risk Low risk Low risk Low risk Low risk
Pratley SU 2009 Low risk Unclear Low risk Low risk Low risk Low risk

Kadowaki 2017 Low risk Unclear Low risk Low risk Low risk Low risk
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Adequacy of Sequence GenerationAllocation concealmeant Blinding of participants and personnel Incomplete outcome dataSelective reporting Other bias

Dou J 2017

Unclear Low risk Low risk Low risk Low risk Low risk

Gantz I 2017

Unclear Low risk Low risk Low risk Low risk Low risk

Wang W 2016

Unclear Unclear Low risk Low risk Low risk Low risk

Tinahones FJ 2016

Unclear Low risk Low risk Low risk Low risk Low risk

Matthaei S 2015

Low risk Low risk Low risk Low risk Low risk Low risk

Yang W 2014

Unclear Unclear Low risk Low risk Low risk Low risk

Lukashevich V 2013

Unclear Unclear Low risk Low risk Low risk Low risk

Barnett AH 2013

Low risk Low risk Low risk Low risk Low risk Low risk

Strain WD 2013

Low risk Low risk Low risk Low risk Low risk Low risk

Derosa G 2012

Low risk Low risk Low risk Low risk Low risk Low risk

Pan C 2012

Unclear Unclear Low risk Low risk Low risk Low risk

Pan CY 2011

Low risk Unclear Low risk Low risk Low risk Low risk

Yang W 2011

Low risk Unclear Low risk Low risk Low risk Low risk

Taskinen MR 2010

Unclear Unclear Low risk Low risk Low risk Low risk

Rosenstock J 2009

Unclear Unclear Low risk Low risk Low risk Low risk

DeFronzo RA 2009

Low risk Low risk Low risk Low risk Low risk Low risk

Nauck MA 2009

Low risk Low risk Low risk Low risk Low risk Low risk

Garber AJ 2007

Unclear Unclear Low risk Low risk Low risk Low risk

Bosi E 2007

Unclear Unclear Low risk Low risk Low risk Low risk

Rosenstock J 2006

Unclear Unclear Low risk Low risk Low risk Low risk

Gomis R 2011

Low risk Unclear Low risk Low risk Low risk Low risk

Yang 2012

Low risk Unclear Low risk Low risk Low risk Low risk

Bergenstal 2012

Unclear Unclear Low risk Low risk Low risk Low risk

Pratley_PG 2009

Low risk Low risk Low risk Low risk Low risk Low risk

Pratley_SU 2009

Low risk Unclear Low risk Low risk Low risk Low risk

Kadowaki 2017

Low risk Unclear Low risk Low risk Low risk Low risk
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Author Year Adequacy of Sequence Generation Allocation concealmeant Blinding of participants and personnel Incomplete outcome data Selective reporting Other bias

Han KA 2018 Low risk Low risk Low risk Low risk Low risk Low risk
KawamoriR 2018 Low risk Low risk Low risk Low risk Low risk Low risk
Kadowaki T 2017 Low risk Unclear Low risk Low risk Low risk Low risk
MathieuC 2016 Unclear High risk Low risk Low risk Low risk Low risk
Rodbard HW 2016 Low risk Low risk Low risk Low risk Low risk Low risk
MathieuC 2015 Low risk Low risk Low risk Low risk Low risk Low risk
MatthaeiS = 2015 Unclear Low risk Low risk Low risk Low risk Low risk
Kashiwagi A 2014 Unclear Unclear Low risk Low risk Low risk Low risk

Kaku K 2014 High risk Low risk Low risk Low risk Low risk Low risk
JabbourSA = 2013 Unclear Unclear Low risk Low risk Low risk Low risk
WildingJP 2013 Low risk Low risk Low risk Low risk Low risk Low risk
Rosenstock) 2012 High risk Unclear Low risk Low risk Low risk Low risk
InagakiN 2014 Unclear Low risk Low risk Low risk Low risk Low risk

Seino Y 2014 Low risk High risk Low risk Low risk Low risk Low risk

Bode B 2013 Low risk Low risk Low risk Low risk Low risk Low risk

Jabbour SA 2018 High risk Low risk Low risk Low risk Low risk Low risk
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Han KA 2018

Low risk Low risk Low risk Low risk Low risk Low risk

Kawamori R 2018

Low risk Low risk Low risk Low risk Low risk Low risk

Kadowaki T 2017

Low risk Unclear Low risk Low risk Low risk Low risk

Mathieu C 2016

Unclear High risk Low risk Low risk Low risk Low risk

Rodbard HW 2016

Low risk Low risk Low risk Low risk Low risk Low risk

Mathieu C 2015

Low risk Low risk Low risk Low risk Low risk Low risk

Matthaei S 2015

Unclear Low risk Low risk Low risk Low risk Low risk

Kashiwagi A 2014

Unclear Unclear Low risk Low risk Low risk Low risk

Kaku K 2014

High risk Low risk Low risk Low risk Low risk Low risk

Jabbour SA 2013

Unclear Unclear Low risk Low risk Low risk Low risk

Wilding JP 2013

Low risk Low risk Low risk Low risk Low risk Low risk

Rosenstock J 2012

High risk Unclear Low risk Low risk Low risk Low risk

Inagaki N 2014 Unclear Low risk Low risk Low risk Low risk Low risk

Seino Y 2014 Low risk High risk Low risk Low risk Low risk Low risk

Bode B 2013 Low risk Low risk Low risk Low risk Low risk Low risk

Jabbour SA 2018 High risk Low risk Low risk Low risk Low risk Low risk
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Unclear
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Unclear
Unclear
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Allocation concealmeant

Low risk
Low risk
Low risk
Low risk
Unclear
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Unclear
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Unclear
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Unclear
Unclear
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Unclear
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Author Year Adequacy of Sequence Generation Allocation concealmeant Blinding of participants and personnel Incomplete outcome data Selective reporting Other bias

Jabbour SA 2018 Low risk  Low risk Low risk Low risk Low risk Low risk

Lingvay I 2018 Low risk  Low risk Low risk Low risk Low risk Low risk

Ludvik B 2018 Unclear Low risk Low risk Low risk Low risk Low risk

Meneilly GS 2017 Unclear Low risk Low risk Low risk Low risk Low risk

Dungan KM 2016 Unclear Unclear Low risk Low risk Low risk Low risk

Nauck MA 2015 Unclear Low risk Low risk Low risk Low risk Low risk

Reusch J 2014 Low risk  Low risk Low risk Low risk Low risk Low risk

Wysham C 2014 Low risk  Low risk Low risk Low risk Low risk Low risk

Yu Pan C 2014 Unclear Low risk Low risk Low risk Low risk Low risk

Bolli GB 2013 Unclear Unclear Low risk Low risk Low risk Low risk

Derosa G 2013 Low risk  Low risk Low risk Low risk Low risk Low risk

Pinget M 2013 Low risk  Low risk Low risk Low risk Low risk Low risk

Seino Y 2012 Unclear Low risk Low risk Low risk Low risk Low risk

Derosa G 2012 Unclear Low risk Low risk Low risk Low risk Low risk

Kaku K 2010 Unclear Unclear Low risk Low risk Low risk Low risk

Zinman B 2009 Unclear Low risk Low risk Low risk Low risk Low risk

Nauck M 2008 Low risk  Low risk Low risk Low risk Low risk Low risk

DeFronzo RA 2005 Unclear Unclear Low risk Low risk Low risk Low risk

Bergenstal 2012 Unclear Unclear Low risk Low risk Low risk Low risk

Henry 2012 Unclear Low risk Low risk Low risk Low risk Low risk

Raz 2012 Unclear Unclear Low risk Low risk Low risk Low risk

Hollander 2013 Low risk  Low risk Low risk Low risk Low risk Low risk
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