Experimental Control Std. Mean Difference Std. Mean Difference SAT
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% Cl
1.11.1 Liraglutide vs Placebo
Bizino 2020 -28 40 23 3 30 26 352% -0.87 [-1.46, -0.28] —&—
Matikainen 2019 -251 239 15 -239 345 7 197% -0.04 [-0.94, 0.86] -1
Vanderheiden 2016 -21.3 114.7 35 233 185.6 36 451% -0.29[-0.75, 0.18] .
Subtotal (95% CI) 73 69 100.0% -0.44 [-0.90, 0.01] ’
Heterogeneity: Tau? = 0.06; Chi? = 3.23, df = 2 (P = 0.20); I = 38%
Test for overall effect: Z = 1.91 (P = 0.06)
1.11.2 Liraglutide vs Insulin
Bouchi 2016 -11 72.86 8 -26 66.22 9 46.8% 0.21[-0.75, 1.16] E
Yan 2019 -286 442 24 186 278 24 532% -1.26 [-1.88, -0.63] ——
Subtotal (95% CI) 32 33 100.0% -0.57 [-2.00, 0.86]
Heterogeneity: Tau? = 0.90; Chi*? =6.31, df = 1 (P = 0.01); I = 84%
Test for overall effect: Z=0.78 (P =0.43)
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Experimental Control Std. Mean Difference Std. Mean Difference VAT
__Study or Subgroup Mean SD_Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.12.1 Liraglutide vs Placebo
Bizino 2020 -8 33 23 0 27 26 35.0% -0.26 [-0.83, 0.30] .
Matikainen 2019 -217 393 15 -110 249 7 13.7% -0.29[-1.19, 0.61] -
Vanderheiden 2016 206 1421 35 0.1 1343 36 51.3% 0.15[-0.32, 0.61] t
Subtotal (95% Cl) 73 69 100.0% -0.06 [-0.39, 0.28]
Heterogeneity: Tau? = 0.00; Chi?2 = 1.50, df = 2 (P = 0.47); I2=0%
Test for overall effect: Z = 0.33 (P = 0.74)
1.12.2 Liraglutide vs Insulin
Bouchi 2016 -17 73.19 8 -5 33.95 9 39.5% -0.20[-1.16, 0.75] —
Yan 2019 -209 233 24 95 339 24 605% -1.03 [-1.63, -0.42] ——
Subtotal (95% CI) 32 33 100.0% -0.70 [-1.49, 0.09] -
Heterogeneity: Tau? = 0.17; Chi?=2.04, df = 1 (P = 0.15); I?*=51%
Test for overall effect: Z = 1.74 (P = 0.08)
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Figure S1. Meta-analysis of adipose tissue between liraglutide and control groups.
The pooled results indicated no significant difference regarding the adipose tissues
between liraglutide and placebo or insulin, respectively. The summary effect

estimates (mean difference, MD) for individual randomized controlled trial (RCT) are
indicated by green rectangles (the size of the rectangle is proportional to the study
weight), and the black horizontal lines represent 95% confidence intervals (CIs). The
overall summary effect estimates (MD) and 95% confidence intervals are indicated by
black diamond below. SAT, subcutaneous adipose tissue; VAT, visceral adipose

tissue.



Experimental Control

Study or Subgroup Mean SD Total Mean SD Total Weight
1.5.1 Liraglutide vs Placebo

Armstrong 2016 -0.1 0.13 7 -02 007 7 352%
Bizino 2020 0 01 23 0.1 03 26 32.7%
Matikainen 2019 0 02 15 0 01 7 321%
Vanderheiden 2016 0 0 35 0 0 36
Subtotal (95% CI) 80 76 100.0%

Heterogeneity: Tau? = 0.01; Chi? = 5.73, df = 2 (P = 0.06); I* = 65%
Test for overall effect: Z = 0.04 (P = 0.97)

1.5.2 Liraglutide vs Pioglitazon

Zhang 2020 0.1 0.35 30 -0.1 046 30 100.0%
Subtotal (95% CI) 30 30 100.0%
Heterogeneity: Not applicable

Test for overall effect: Z = 1.90 (P = 0.06)

1.5.3 Liraglutide vs Metformin

Feng 2019 0.03 0.04 29 0.02 0.06 29 96.5%
Tian 2018 0 048 52 004 02 75  35%
Subtotal (95% CI) 81 104 100.0%
Heterogeneity: Tau? = 0.00; Chi? = 0.49, df = 1 (P = 0.49); I = 0%

Test for overall effect: Z = 0.63 (P = 0.53)

1.5.4 Liraglutide vs Insulin

Bouchi 2016 -0.03 03 8 -0.03 0.32 9 32%
Tang 2015 0 041 18 01 0.1 17 62.5%
Yan 2019 -0.01 041 24 01 02 24 34.3%
Subtotal (95% CI) 50 50 100.0%

Heterogeneity: Tau? = 0.00; Chi? = 0.49, df =2 (P = 0.78); I = 0%
Test for overall effect: Z = 3.75 (P = 0.0002)

Mean Difference
IV, Random, 95% ClI

Mean Difference

HDL

IV, Random, 95% CI

0.10[-0.01, 0.21]
-0.10 [-0.22, 0.02]
0.00[-0.13, 0.13]

Not estimable
0.00 [-0.11, 0.12]

0.20 [-0.01, 0.41]
0.20 [-0.01, 0.41]

0.01[-0.02, 0.04]
-0.04 [-0.18, 0.10]
0.01 [-0.02, 0.03]

0.00 [-0.29, 0.2]
-0.10 [-0.17, -0.03]
-0.11 [-0.20, -0.02]
-0.10 [-0.15, -0.05]

Mean Difference

IV, Random, 95% ClI

Experimental Control
r r Mean D Total Mean SD Total Weight
1.6.1 Liraglutide vs Placebo
Armstrong 2016 -0.7 0.22 7 0.05 0.44 7 30.8%
Bizino 2020 04 05 23 -02 05 26  34.4%
Matikainen 2019 -0.2 03 15 -0.2 03 7 34.8%
Subtotal (95% CI) 45 40 100.0%

Heterogeneity: Tau? = 0.10; Chi* = 10.66, df =2 (P = 0.005); I? = 81%
Test for overall effect: Z = 1.46 (P = 0.14)

1.6.2 Liraglutide vs Pioglitazon

Zhang 2020 -04 0.95 30 -04 1.54 30 100.0%
Subtotal (95% CI) 30 30 100.0%
Heterogeneity: Not applicable

Test for overall effect: Z = 0.00 (P = 1.00)

1.6.3 Liraglutide vs Metformin

Feng 2019 -0.23 0.12 29 -0.56 0.14 29 61.8%
Tian 2018 -0.1 0.73 52 -0.17 0.72 75 38.2%
Subtotal (95% CI) 81 104 100.0%

Heterogeneity: Tau? = 0.02; Chi? = 3.69, df = 1 (P = 0.05); 12 = 73%
Test for overall effect: Z = 1.83 (P = 0.07)

1.6.4 Liraglutide vs Insulin

Bouchi 2016 0.13 0.69 8 -028 1.2 9 31%
Tang 2015 -03 041 18 0 01 17 80.4%
Yan 2019 -0.01 0.6 24 02 07 24  16.5%
Subtotal (95% Cl) 50 50 100.0%

Heterogeneity: Tau? = 0.01; Chi? = 2.49, df = 2 (P = 0.29); 1> = 20%
Test for overall effect: Z = 3.12 (P = 0.002)
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Figure S2. Meta-analysis of lipoprotein between liraglutide and control groups.

The pooled results indicated a significant difference with regard to adipose tissues

between liraglutide and insulin. The summary effect estimates (mean difference, MD)

2

Favours [control]



for individual randomized controlled trial (RCT) are indicated by green rectangles
(the size of the rectangle is proportional to the study weight), and the black horizontal
lines represent 95% confidence intervals (Cls). The overall summary effect estimates
(MD) and 95% confidence intervals are indicated by black diamond below. HDL,

high density lipoprotein; LDL, low density lipoprotein.

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V. Random, 95% CI 1IV. Random, 95% CI
1.2.1 Liraglutide vs Placebo
Armstrong 2016 -0.3 0.82 7 03 1.11 7 8.7% -0.60 [-1.62, 0.42] _
Bizino 2020 -1.1 1 23 -07 09 26 18.9% -0.40[-0.94, 0.14] -
Matikainen 2019 -06 0.7 15 0.1 03 7 228% -0.70 [-1.12, -0.28] -
Smits 2016 0.7 0.2 17 05 03 17 31.2% -1.20 [-1.37, -1.03] -
Vanderheiden 2016 -1.1 1.18 35 0 1.19 36 18.4% -1.10 [-1.65, -0.55] -
Subtotal (95% CI) 97 93 100.0%  -0.86 [-1.22, -0.51] >

Heterogeneity: Tau? = 0.10; Chi? = 12.04, df = 4 (P = 0.02); I = 67%
Test for overall effect: Z = 4.82 (P < 0.00001)

1.2.2 Liraglutide vs Pioglitazon
Zhang 2020 -1 1.73 30 -0.8 1.81 30 100.0% -0.20[-1.10, 0.70] i
Subtotal (95% CI) 30 30 100.0% -0.20 [-1.10, 0.70]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.44 (P = 0.66)
=
n

1.2.3 Liraglutide vs Metformin

Feng 2019 -3.01 0.28 29 -333 03 29 521% 0.32[0.17, 0.47]
Tian 2018 -0.91 0.61 52 -0.89 0.52 75 47.9% -0.02 [-0.22, 0.18]
Subtotal (95% Cl) 81 104 100.0% 0.16 [-0.18, 0.49]
Heterogeneity: Tau? = 0.05; Chi? = 6.98, df = 1 (P = 0.008); I? = 86%

Test for overall effect: Z = 0.93 (P = 0.35)

1.2.4 Liraglutide vs Insulin

Bouchi 2016 07 142 8 0 0.66 9 30% -0.70[-1.77,0.37]

Tang 2015 09 03 18 -07 03 17 883% -0.20[-0.40,-0.00]

Yan 2019 1 09 24 07 13 24 87%  -0.30[-0.93,0.33] -
Subtotal (95% Cl) 50 50 100.0%  -0.22[-0.41, -0.04] L 4

Heterogeneity: Tau? = 0.00; Chi* = 0.87, df = 2 (P = 0.65); I = 0%
Test for overall effect: Z = 2.35 (P = 0.02)

t ; t f
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Figure S3. Meta-analysis of HbAlc between liraglutide and control groups. The
pooled results indicated a significant difference in HbA1lc levels after treatment with
liraglutide when compared to placebo or insulin. The summary effect estimates (mean
difference, MD) for individual randomized controlled trial (RCT) are indicated by
green rectangles (the size of the rectangle is proportional to the study weight), and the
black horizontal lines represent 95% confidence intervals (CIs). The overall summary
effect estimates (MD) and 95% confidence intervals are indicated by black diamond

below.



Experimental Control

d 0 Vle]e J dll
1.3.1 Liraglutide vs Placebo

Armstrong 2016 -0.8 0.52 7 -0.1 0.44 7 282%
Bizino 2020 07 09 23 -05 06 26 35.2%
Matikainen 2019 02 04 15 0 05 7 36.6%
Subtotal (95% Cl) 45 40 100.0%

Heterogeneity: Tau? = 0.02; Chi? = 2.77, df =2 (P = 0.25); I = 28%
Test for overall effect: Z =2.18 (P = 0.03)

1.3.2 Liraglutide vs Pioglitazon

Zhang 2020 0.1 1.05 30 -0.1 1.67 30 100.0%
Subtotal (95% Cl) 30 30 100.0%
Heterogeneity: Not applicable

Test for overall effect: Z = 0.56 (P = 0.58)

1.3.3 Liraglutide vs Metformin

Feng 2019 -0.51 0.17 29 -0.6 0.18 29 95.5%
Tian 2018 -0.15 1.33 52 -0.33 0.92 75 4.5%
Subtotal (95% CI) 81 104 100.0%

Heterogeneity: Tau? = 0.00; Chi?=0.17, df =1 (P = 0.68); I = 0%
Test for overall effect: Z = 2.09 (P = 0.04)

1.3.4 Liraglutide vs Insulin

Yan 2019 0.1 08 24
Subtotal (95% Cl) 24
Heterogeneity: Not applicable

Test for overall effect: Z = 1.44 (P = 0.15)
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0.20 [-0.51, 0.91]
0.20 [-0.51, 0.91]

0.09 [-0.00, 0.18]
0.18 [-0.24, 0.60]
0.09 [0.01, 0.18]

-0.40 [-0.94, 0.14]
-0.40 [-0.94, 0.14]

—_

—
—

e

-1 -0.5
Favours [experimental]

0 0.5 1
Favours [control]

Figure S4. Meta-analysis of TC between liraglutide and placebo or other active

control agents. SD, standard difference; 1V, inverse variance; Cl, confidence

interval; TC, total cholesterol.



Experimental Control
r I Mean D Total Mean D Total Weigh
1.4.1 Liraglutide vs Placebo
Armstrong 2016 -0.1 0.37 7 03 0.1 7 64.4%
Matikainen 2019 02 06 15 -0.1 04 7 356%
Subtotal (95% CI) 22 14 100.0%

Heterogeneity: Tau? = 0.01; Chi? = 1.33, df = 1 (P = 0.25); |12 = 25%
Test for overall effect: Z = 2.04 (P = 0.04)

1.4.2 Liraglutide vs Pioglitazon

Zhang 2020 -0.1 0.46 30 0 0.52 30 100.0%
Subtotal (95% CI) 30 30 100.0%
Heterogeneity: Not applicable

Test for overall effect: Z = 0.79 (P = 0.43)

1.4.3 Liraglutide vs Metformin

Feng 2019 -0.9 0.22 29 -0.15 0.29 29 54.1%
Tian 2018 -063 1.3 52 -0.73 1.54 75 45.9%
Subtotal (95% Cl) 81 104 100.0%

Heterogeneity: Tau? = 0.33; Chi? = 10.52, df =1 (P = 0.001); I? = 90%
Test for overall effect: Z = 0.85 (P = 0.40)

1.4.4 Liraglutide vs Insulin

Bouchi 2016 -09 1.75 8 014 1.73 9 1.9%
Tang 2015 0.7 0.36 18 1.5 0.36 17 93.0%
Yan 2019 02 11 24 09 23 24 51%
Subtotal (95% CI) 50 50 100.0%

Heterogeneity: Tau? = 0.00; Chi* = 0.12, df =2 (P = 0.94); I = 0%
Test for overall effect: Z = 6.81 (P < 0.00001)

Mean Difference
IV, Ran % Cl
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Figure S5. Meta-analysis of TG between liraglutide and placebo or other active

control agents. SD, standard difference; 1V, inverse variance; Cl, confidence

interval; TG, triglyceride.



Supplementary Table S1 Search strategies for English-language databases.

No.
#11
#10
#9
#8

#7

#6
#5

#4

#3
#2
#1

Search strategy of PubMed

Query
#3 AND #6 AND #9 AND #10
random*
#7 OR #8
'nonalcoholic fatty liver'/exp
'non alcoholic fatty liver disease":ab,ti OR 'non-alcoholic fatty liver disease":ab,ti OR
nafld:ab,ti OR 'nonalcoholic fatty liver disease’:ab,ti OR 'nonalcoholic fatty liver'ab,ti
OR 'nonalcoholic fatty livers':ab,ti OR 'nonalcoholic steatohepatitis':ab,ti OR
'nonalcoholic steatohepatitides':ab,ti
#4 OR #5
'non insulin dependent diabetes mellitus'/exp
'ketosis-resistant diabetes mellitus[":ab,ti OR 'non-insulin-dependent diabetes
mellitus':ab,ti OR 'stable diabetes mellitus':ab,ti OR niddm:ab,ti OR 'maturity-onset
diabetes mellitus":ab,ti OR 'maturity onset diabetes mellitus":ab,ti OR mody:ab,ti OR
'slow-onset diabetes mellitus':ab,ti OR 'type 2 diabetes mellitus".ab,ti OR
'noninsulin-dependent diabetes mellitus':ab,ti OR 'noninsulin dependent diabetes
mellitus':ab,ti OR 'maturity-onset diabetes":ab,ti OR 'maturity onset diabetes":ab,ti OR
'type 2 diabetes:ab,ti OR "adult-onset diabetes mellitus':ab,ti OR 'adult onset diabetes
mellitus'ab,ti
#1 OR #2
liraglutide'/exp
liraglutide:ab,ti OR victoza:ab,ti OR saxenda:ab,ti OR 'nn 2211":ab,ti



Search strategy of CENTRAL

Search Name:
Date Run: 25/04/2020 06:31:25
Comment:

ID Search

#1

#2

#3
#4

#5

#6

#7
#8
#9

(liraglutide):ti,ab,kw OR (Victoza):ti,ab,kw OR (Saxenda):ti,ab,kw OR (NN 2211):ti,ab,kw
OR (NN-2211):ti,ab,kw (Word variations have been searched)

MeSH descriptor: [Liraglutide] explode all trees

#1 OR #2

(ketosis resistant diabetes mellitus):ti,ab,kw OR (non insulin dependent diabetes
mellitus):ti,ab,kw OR (stable diabetes mellitus):ti,ab,kw OR (NIDDM):ti,ab,kw OR (maturity
onset diabetes mellitus):ti,ab,kw (Word variations have been searched)

(maturity onset diabetes mellitus):ti,ab,kw OR (MODY):ti,ab,kw OR (Slow-Onset Diabetes
Mellitus):ti,ab,kw OR (Type 2 Diabetes Mellitus):ti,ab,kw OR (Noninsulin-Dependent
Diabetes Mellitus):ti,ab,kw (Word variations have been searched)

(Noninsulin Dependent Diabetes Mellitus):ti,ab,kw OR (Maturity-Onset Diabetes):ti,ab,kw
OR (Maturity Onset Diabetes):ti,ab,kw OR (Type 2 Diabetes):ti,ab,kw OR (Adult-Onset
Diabetes Mellitus):ti,ab,kw (Word variations have been searched)

MeSH descriptor: [Non-alcoholic Fatty Liver Disease] explode all trees

#4 OR #5 OR #6 OR #7

(Non alcoholic Fatty Liver Disease):ti,ab,kw OR (Non-alcoholic Fatty Liver Disease):ti,ab,kw
OR (NAFLD):ti,ab,kw OR (Nonalcoholic Fatty Liver Disease):ti,ab,kw OR (Nonalcoholic

Fatty Liver):ti,ab,kw (Word variations have been searched)

#10 (Nonalcoholic Fatty Livers):ti,ab,kw OR (Nonalcoholic Steatohepatitis):ti,ab,kw OR

(Nonalcoholic Steatohepatitides):ti,ab,kw (Word variations have been searched)

#11MeSH descriptor: [Non-alcoholic Fatty Liver Disease] explode all trees
#12 #9 OR #10 OR #11

#13 (random*) (Word variations have been searched)

#14 #3 AND #8 AND #12 AND #13



No.
#11
#10
#9
#8

#7

#6
#5

#4

#3
#2
#1

Search strategy of Embase

Query

#3 AND #6 AND #9 AND #10

random*

#7 OR #8

'nonalcoholic fatty liver'/exp

'non alcoholic fatty liver disease:ab,ti OR 'non-alcoholic fatty liver disease":ab,ti OR
nafld:ab,ti OR 'nonalcoholic fatty liver disease’:ab,ti OR 'nonalcoholic fatty liver"ab,ti
OR 'nonalcoholic fatty livers"ab,ti OR 'nonalcoholic steatohepatitis':ab,ti OR
'nonalcoholic steatohepatitides':ab,ti

#4 OR #5

'non insulin dependent diabetes mellitus'/exp

'ketosis-resistant diabetes mellitus[":ab,ti OR 'non-insulin-dependent diabetes
mellitus':ab,ti OR 'stable diabetes mellitus:ab,ti OR niddm:ab,ti OR 'maturity-onset
diabetes mellitus':ab,ti OR 'maturity onset diabetes mellitus":ab,ti OR mody:ab,ti OR
'slow-onset diabetes mellitus':ab,ti OR 'type 2 diabetes mellitus:ab,ti OR
'noninsulin-dependent diabetes mellitus':ab,ti OR 'noninsulin dependent diabetes
mellitus':ab,ti OR 'maturity-onset diabetes":ab,ti OR 'maturity onset diabetes":ab,ti OR
‘type 2 diabetes":ab,ti OR 'adult-onset diabetes mellitus.ab,ti OR 'adult onset diabetes
mellitus':ab,ti

#1 OR #2

'liraglutide'/exp

liraglutide:ab,ti OR victoza:ab,ti OR saxenda:ab,ti OR 'nn 2211"ab,ti



