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Common and specific patterns of structural and functional brain alterations in schizophrenia and bipolar disorder: a multimodal
voxel-based meta-analysis

Table S1 Quality assessment checklist (score 0/0.5/1 per item; total score out of 10)*.

Category 1: Participants

1. Patients were evaluated with specific standardised diagnostic criteria, and important demographic data (age and gender) were reported.

2. Healthy comparison participants were evaluated to exclude psychiatric and medical illnesses and demographic data was reported.

3. Important variables (e.g., age, sex, illness duration, onset, medication status, comorbidity, severity of illness) were checked either by stratification or
statistically.

4. Sample size per group > 10.
Category 2: Methods for image acquisition and analysis

5. Whole brain analysis was automated with no a priori regional selection.

6. Coordinates reported in a standard space.
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7. The imaging technique used was clearly described so that it could be reproduced.
8. Measurements were clearly described so that they could be reproduced.
Category 3: Results and conclusions
9. Statistical parameters for significant and important nonsignificant differences were provided.
10. Conclusions were consistent with the results obtained and the limitations were discussed.

*When criteria were partially met, 0.5 points were awarded.
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Table S2 Criteria for objective assessment of test/retest reliability of ReHo computation (Zuo/Milham Criteria)

Study Nuisancevariables (score=1for ~ Spatial smoothing Surface based Scan duration Sampling Global signal  Zuo/Milham Score for ReHo
correction of (score=l for no smoothing ReHo (Score=l  for rate regression studies (maximum =6)
WM/CSF/Motion) before deriving ReHo (score=l  for minimum of 5 (Score=1 (score=1 for no

maps) surface based minutes) for TR<2 regression)
3dReHo0) seconds)

studies of ReHo for SZ

Liu et al, WM,CSF motionregressors (1) 4mm smoothing aftr Volume-based 5mins (1) TR=2(0) GSRdone(0)

2006 derivingReHo (1) 0)

Wang et al, No regression of nuisance Smoothed before  Volume-based 6mins (1) TR=2(0) NoGSR(1)

2009 variables (0) computing ReHo (0) 0)

Fang et al, No regression of nuisance 4mm  smoothing aftr Volume-based 6mins (1) TR=19 No GSR (1)

2013 variables (0) deriving ReHo (1) (0) (1)

Liang et al, No regression of nuisance Smoothed before  Volume-based 6mins (1) TR=3(0) NoGSR(1)

2013 variables (0) computing ReHo (0) 0)

No regression of nuisance 6mm  smoothing aftr Volume-based <5 mins (0) TR=2(0) NoGSR(1)

Yuetal., 2013
variables (0) derivingReHo (1) 0)

Gao et al, No regression of nuisance 6mm smoothing after \olume-based 8mins (1) TR=2(0) NoGSR(1)

2015 variables (0) derivingReHo (1) (0)

Xu et al, No regression of nuisance 6mm smoothing after \olume-based 9mins (1) TR=3(0) NoGSR(1)

2015 variables (0) derivingReHo (1) 0)

Bai et al, WM,CSF motionregressors(1) 4mm smoothing aftr Volume-based 14mins (1) TR=2(0) NoGSR(1)
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2016 derivingReHo (1) 0)
Cui et al, WM,CSF motionregressors (1) 8mm smoothing after \olume-based NA TR=2(0) NoGSR(1) 2
2016 derivingReHo (1) 0)
Hu et al, WM,CSF motionregressors (1) Nosmoothing(1) \olume-based NA TR=2(0) GSRdone (0) 2
2016 (0)
Liu et al, No regression of nuisance Nosmoothing(1) Volume-based 6mins (1) TR=2(0) NoGSR(1) 3
2016 variables (0) 0)

No regression of nuisance No smoothing (1) Volume-based 8mins (1) TR=2 (0) No GSR (1) 3
Liuetal. 2017 - iables (0) 0)
Zhang et al, No regression of nuisance Smoothed before  Volume-based 8mins (1) TR=2(0) GSRdone(0) 1
2017 variables (0) computing ReHo (0) 0)
Deng et al, No regression of nuisance 6mm  smoothing aftr Volume-based 6mins (1) TR=2(0) NoGSR(1) 3
2018 variables (0) derivingReHo (1) 0)
Gao et al, No regression of nuisance 4mm  smoothing afeer Volume-based 8mins (1) TR=2(0) NoGSR(1) 3
2018 variables (0) derivingReHo (1) 0)
Wu et al, WM,CSF motionregressors (1) Smoothed before  Volume-based NA TR=9(0) NoGSR(1) 2
2018 computing ReHo (0) 0)
Wei et al, No regression of nuisance Nosmoothing (1) Volume-based NA TR=2(0) NoGSR(1) 2
2018 variables (0) 0)
Zhang et al, WM, CSF motionregressors (1) 4mm  smoothing after Volume-based 6mins (1) TR=2(0) NoGSR(1) 4
2018a derivingReHo (1) 0)
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Zhang et al, No regression of nuisance 4mm  smoothing aftr Volume-based 8mins (1) TR=25 GSRdone (0) 2
2018b variables (0) derivingReHo (1) 0) 0)

Zhao et al, WM, CSF, motion regressors (1) Smoothed before  Volume-based 4mins (0) TR=2(0) GSRdone(0) 1
2018a computing ReHo (0) (0)

Dong et al, WM, CSF, motionregressors (1) 6mm  smoothing aftr Volume-based 8mins (1) TR=2(0) NoGSR(1) 4
2019 derivingReHo (1) 0)

Zhao et al, WM, CSF motionregressors (1) 4 mm smoothing after Volume-based NA TR=2 (0) No GSR (1) 3
2019 derivingReHo (1) 0)

Gao e al, WM,CSF motionregressors (1) 4 mm smoothing after Volume-based >6mins (1) TR=2 (0) No GSR (1) 4
2020 derivingReHo (1) (0)

Shan et al, WM,CSF motionregressors (1) 4 mm smoothing after Volume-based NA TR=2 (0) No GSR (1) 3
2020 derivingReHo (1) (0)

Yan et al, WM,CSF motionregressors(l) 4 mm smoothing after Volume-based >6mins (1) TR=25 No GSR (1) 4
2020 deriving ReHo (1) (0) 0)

Gou et al, . 4mm  smoothing after Volume-based )

2018 WM, CSF, motion regressors (1) derivingReHo (1) ©) 6mins (1) TR=2(0) GSRdone(0) 3

studies of ReHo for BD

No regression of nuisance 4 mm smoothing after Volume-based >6mins (1) TR=2(0) GSRdone(0) 2

Liuetal.,2012 . o
variables (0) derivingReHo (1) 0)
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Liang et al, WM, CSF, motionregressors (1)  Smoothed before  Volume-based >6mins (1) TR=3(0) GSRdone(0)
2013 computing ReHo (0) 0)

No regression of nuisance Smoothed before  Volume-based NA TR=2(0) NoGSR(1)
Liuetal.,2013 . .

variables (0) computing ReHo (0) 0)
Wang et al, No regression of nuisance 6 mm smoothing aftr Volume-based >6mins (1) TR=2(0) NoGSR(1)
2014 variables (0) derivingReHo (1) 0)
Jiang et al, NO regression of nuisance 6 mm smoothing after Volume-based >6mins (1) TR=2(0) GSRdone(0)
2016 variables (0) derivingReHo (1) 0)

No regression of nuisance 6 mm smoothing after Volume-based >6mins (1) TR=2(0) NoGSR(1)
Fuetal., 2017 . .

variables (0) derivingReHo (1) 0)
He et al No regression of nuisance 4 mm smoothing after Volume-based >6mins (1) TR=2(0) NoGSR(1)
2017 variables (0) derivingReHo (1) 0)

WM, CSF, motion regressors (1)  Smoothed before  Volume-based NA TR=2(0) NoGSR(1)
Lietal., 2018 .

computing ReHo (0) (0)

Sun et al, No regression of nuisance Nosmoothing(1) Volume-based >6mins (1) TR=2(0) NoGSR(1)
2018 variables (0) (0)
Wei et al, No regression of nuisance Nosmoothing (1) Volume-based NA TR=2(0) NoGSR(1)
2018 variables (0) (0)
Yao et al, WM,CSF motionregressors (1) Smoothed before  Volume-based >6mins (1) TR=2(0) GSRdone(0)
2018a* computing ReHo (0) 0)
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Yao et al, No regression of nuisance Smoothed before  Volume-based >6mins (1) TR=2(0) NoGSR(1)
2018b? variables (0) computing ReHo (0) 0)

Zhang et al, No regression of nuisance Nosmoothing (1) Volume-based >6mins (1) TR=2(0) NoGSR(1)
2018° variables (0) 0)

Qiu et al, WM,CSF motionregressors(l) 4 mm smoothing aftr Volume-based >6mins (1) TR=2(0) GSRdone (0)
20194 derivingReHo (1) (0)

Xue e al, No regression of nuisance Nosmoothing (1) Volume-based >6mins (1) TR=2(0) NoGSR(1)
2019° variables (0) 0)

Jiang et al, WM, CSF motion regressors (1) Smoothed before  Volume-based >6mins (1) TR=2(0) NoGSR(1)
2020° computing ReHo (0) (0)

Li et al, No regression of nuisance Smoothed before  Volume-based >6mins (1) TR=2(0) NoGSR(1)
20207 variables (0) computing ReHo (0) (0)

Liu et al, WM, CSF, motion regressors (1) 6 mm smoothing after Volume-based >6mins (1) TR=2(0) NoGSR(1)
20208 derivingReHo (1) (0)

Shan et al, No regression of nuisance 4 mm smoothing after Volume-based NA TR=2(0) NoGSR(1)
2020° variables (0) derivingReHo (1) (0)

Abbreviations: SZ = schizophrenia; BD = bipolar disorder; ReHo = regional homogeneity; NA = not available; WM = white matter; CSF =

cerebrospinal fluid; TR = time of repeat; GSR = global signal regression.
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Table S3a. Demographic, clinical and imaging characteristics of the included studies of ReHo for SZ

ualit
Study Demographic characteristics Clinical characteristics: SZ patients only Imaging characteristics chore*y
. IIInes_s Medicat FE/Chro PANSS PA'_\I_SS PANSS
Subjects, n Mean age, years  duration, . . total positive . Scanner  Software Threshold
ion nic negative score
months score score
SZ HC SZ HC
Liu et
p<0.05,
al., 18 18 23.67 24.4 26.8 NA NA 80.4 NA NA 1.5T SPM2 AlphaSi 9.5
asSim
20061 P
Wang et
al., . p<0.001,
24 39 35.7 34.1 133.7 Yes Chronic  97.4 26.2 23.8 1.5T SPM2 10
2009* uncorrected
1
Fang et
g p<0.05,
al., 13 13 25 25.8 13.5 No FE 101.3 NA NA 3.0T REST . 9.5
AlphaSim
201312
Liang et
p<0.05,
al., 20 20 31.2 29.6 6.1 NA NA 76 NA NA 3.0T SPM8 ) 9.5
AlphaSim
201313
Yu et .
I 69 62 31.7 29.9 85.2 Yes Chronic  52.9 12.1 13.4 3.0T SPM p<0.05, FWE 10
al.,
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2013
Gao et
al.,
2015%
Xu et
al.,
201516
Bai et
al.,
2016%7
Cui et
al.,
201618

Hu et
al.,

2016%°
Liu et
al.,

2016%°
Liu et
al.,

20172
Zhang et

14

24

17

17

15

42

27

60

22

14

21

17

19

38

27

32

23

33.2

31.9

26

21.2

22.5

24.9

25.4

12.2

28

34.9

34.1

28.7

23.8

24.8

27.4

33

28

110.4

13.9

40.3

6.5

10.2

8.4

18.3

20.9

NA

Yes

Yes

No

No

NA

No

Yes

Yes

Yes

Chronic

Chronic

6 FE/11
Chronic

FE

NA

FE

FE

FE

NA

74.1

98.2

82.1

106.2

88.1

91.9

85.8

91.7

79

16.4

2.9

15.3

31.1

17.9

25.6

21.6

NA

NA

22.6

24

24.9

25.5

22.7

18.2

23.2

NA

NA

1.5T

3.0T

1.5T

3.0T

3.0T

1.5T

3.0T

3.0T

DPARSF

SPM8

SPM8

DPARSF
A

DPARSF
A

SPM8

SPM8

SPM12

p<0.05

p<0.001,
uncorrected

p<0.05,
AlphaSim

p<0.01,

AlphaSi

p<0.005,
uncorrected

p<0.05, FWE

p<0.05,

AlphaSim

P<0.001,

10

10

10

10

10

10

10

9.5
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al.,
20177
Deng et
al.,
2018%
Gao et
al.,
2018%4

Wu et
al.,
2018%25

Wei et
al.,
201826
Zhang et
al.,
2018a%’
Zhang et
al.,
2018b?8
Zhao et
al.,

70

17

17

43

39

126

16

28

58

84

29

56

188

18

38

39

20

31.2

36.8

26.4

30

24.9

23.8

21.9

20.4

21.9

32.7

25.1

26.7

23.2

24.1

22.2

5.7

14

7.9

<24

>24

52.8

NA

12.5

<24

NA

Yes

Yes

Yes

Yes

Yes

NA

No

NA

FE

NA

FE

Chronic

Chronic

NA

FE

FE

NA

97.8

37.3

87.1

84.9

NA

76

82.9

86

NA

27.5

9.5

25.2

23.4

NA

14.2

22

23.6

NA

21.1

8.4

21.4

22.4

NA

18.7

19.1

21.4

3.0T

3.0T

3.0T

3.0T

3.0T

3.0T

3.0T

SPM8

SPM8

SPM8

DPARSF

SPM8

DPABI

REST

uncorrected

p<0.005,
AlphaSim

p<0.05, GRF

p<0.05, FDR

p<0.05,
AlphaSim

P<0.001,
uncorrected

p<0.05, FWE
P<0.001,
uncorrected

9.5

9.5

9.5

10

9.5

9.5

10

10
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2018a%°

Dong et

al., 96 122

2019% 39.8 38 182.2 Yes Chronic  62.4
Zhao et

al., 44 26

2019% 23.7 22.6 12 No FE 102
Gao et

al., 50 57 31.6 28.4 30.2 No FE 91.8
202032

Shan et

al., 40 39 24.4 25.7 NA NA NA 103.9
20202

Yan et

al., 74 69 24.2 26.3 13.7 No FE 84.2
2020%

Gou et

al., 28 21 23.9 28.8 15.1 Yes FE 85.7
2018%

13.4

15.3

26.4

NA

24.4

17.8

20.7

24.7

20.7

NA

17.6

21.0

3.0T

3.0T

3.0T

3.0T

3.0T

1.5T

DPABI

DPARSF

SPM12

DPABI

DPARSF

SPM8

p<0.05, FDR

p<0.01, TFCE

P<0.05, GRF

p<0.05, FDR

P<0.05, FWE

AlphaSim,
P<0.005

10

10

10

10

10

Note: Unless otherwise indicated, data are means.

# two datasets included; * Quality score out of 10.

11
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Abbreviations: SZ = schizophrenia; HC = healthy control; ReHo = regional homogeneity; FE = first episode; PANSS = Positive and Negative

Syndrome Scale; NA = not available; SPM = statistical parametric mapping; REST = the resting-state fMRI data analysis toolkit; FWE = family

wise error; FDR = false discovery rate; DPARSF = data processing assistant for resting-State fMRI software; GRF = Gaussian random field;

TFCE = threshold-free cluster enhancement.

12
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Table S3b. Demographic, clinical and imaging characteristics of the included studies of ReHo for BD

ualit
Study Demographic characteristics Clinical characteristics: patientsonly Imaging characteristics s(iore* y
IlIness
. Mean age, . HAMD- FWHM,
Subjects, n duration, YMRS  State Subtype  Scanner  Software Threshold
years 17 mm
months

BD HC BD HC
Liu et p<0.01,

26 26 32.4 319 4.2 19.7 NA Depressed NA 3.0T REST 4 10
al., 201236 Corrected
Liang et
ol 2013%7 17 16 345 351 3.9 24.5 NA Depressed NA 1.5T REST 8 P <0.05 10
Liu et

21 26 31.1 33.2 36 221 NA Depressed NA 3.0T REST 4 P <0.005 10
al.,2013%8

Depressed,
Weng et 43 61 31.7 31.2 NA 7.6 6.7 Euthymic, BD | 3.0T REST 6 p<0.05, Monte 9.5
al., 2014% ' ' ' ' Manic, ' Carlo corrected
mixed
Jian et <0.05,
g 24 28 26.9 26.5 NA 15.4 5.3 Depressed BD I 3.0T DPARSF 6 P . 9.5

al., 2016 AlphaSim
Fu et al, ) p<0.01,

20 30 25.7 26.5 NA 214 0.9 Manic NA 3.0T DPARSF 6 . 9.5
20174 AlphaSim

13
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He et al, 22 22 37.6 351 NA 27 NA Manic BD Il 3.0T REST 4 p<0.01,
201742 ' ' ' AlphaSim
Li et al., .
20184 25 38.8 334 4 4.2 2.6 Euthymic NA 3.0T DPABI 6 P<0.01, GRF
BD I/BD
Sun et al., 51 54 27.7 27.6  NA 19.8 3.2 D d I 3.0T REST NA P<0.005,
. . . . epressed, = . .
20184 P Alphasim
25/51
25 25 NA 8 19.4 Manic
. . <0.
Weietal, o 188 26.2 266 422 11.8 7.9 NA NA 3.0T DPARSF 4 p<0.05,
201826 AlphaSim
Yao et al., 20 63 25.5 26 40.4 15.6 NA Depressed  NA 3.0T DPABI 6 p<0.05,
20184l ' ‘ ' P ' Alphasim
Yao et al., 55 113 27 29 45.4 20.2 NA D d BD I/BD 3.0T DPARSF 6 p<0.005,
. . epresse .
201802 P 11=19/36 Alphasim
Zh t <0.05,
g, 15 235 211 6 21.6 228  Depressed BDIl 30T  DPABI 6 P=2ES,
al., 2018° AlphaSim
Qiu et al,,
2019° 100 100 26.4 28.3  40.8 26.9 2.8 Depressed  BD Il 3.0T DPABI 4 p<0.05, TFCE
Xue et al., . RESTDI
19 22 32.9 31.8 1485 NA 24 Manic BD I 15T Pl p<0.01, GRF
2019° us
i 21
Jiang et
1. 20708 24 30 28.1 265 11.2 22 0.8 Depressed,  NA 3.0T DPARSF 6 p<0.005, GRF
K 3 remission
Li et al., 36 36 23.1 22.8 33.8 2.9 3.8 4 depressiv. BD | 3 3.0 T DPABI 6 P<0.05, GRF

14

9.5

10

9.5

9.5

9.5

10

9.5

10

10

10

10



Appendix 1 to Qi Z, Wang J, Gong J, et al. Common and specific patterns of functional and structural brain alterations in schizophreniaand bipolar disorder: a multimodal

voxel-based meta-analysis. J Psychiatry Neurosci2022. doi: 10.1503/jpn.210111

Copyright © 2022 The Author(s) or their employer(s).
To receive this resource inan accessible format, please contact us at cmajgroup@cmaj.ca.
Online appendicesare unedited and posted as supplied by the authors.

20207
Li
u et a 54 32.8 32.6 NA 25.7 2.2
l., 20208
Shan et a
37 21.0 20.8 NA 22.2 8.1
l., 2020°

e, 4 manic, 2/BD Il
28 remissi 4

on
NA NA 30T
NA BD 1l 30T

DPABI

REST

6

4

P<0.05, Alpha
Sim

p<0.05

Note: Unless otherwise indicated, data are means.

#two datasets included; * Quality score out of 10.

Abbreviations: BD = bipolar disorder; HC = healthy control; ReHo = regional homogeneity; NA = not available; FWHM = full width at half

maximum; SPM = statistical parametric mapping; REST = the resting-state fMRI data analysis toolkit; DPARSF = data processing assistant

for resting-State fMRI software; GRF = Gaussian random field; DPABI = data processing & analysis of brain imaging; HAMD = Hamilton

depression rating scale; YMRS = Young mania rating scale score; TFCE = threshold-free cluster enhancement.
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Table S3c. Demographic, clinical and imaging characteristics of the included studies of VBM for SZ

ualit
Study Demographic characteristics Clinical characteristics: SZ patients only Imaging characteristics s(iore*y
IlIness . PANSS PANSS PANSS
_ ) Medicat  FE/Chro . )
Subjects, n Mean age, years  duration, ion nic total positive negative Scanner Software Threshold
months score score score

Sz HC Sz HC
Amann2016
45 45 45 43.2 43.3 258 Yes Chronic  NA 13.3 17.8 1.5T FSL P<0.01 9.5
Ananth2002 .

46 20 20 37.8 38.6 184.2 Yes Chronic  NA NA NA 2.0T SPM99  p<0.05,FWE 9.5

Antonova20 4 FE/41 uncorrected,

45 43 40.5 33.7 16.9 Yes . NA 27.8 215 1.5T SPM99 10
054 Chronic p<0.001
Asami2012*
8 33 36 22.5 22.9 4.9 Yes FE NA NA NA 1.5T SPM5 FDR, p<0.01 9.5
Asami2013*
o 54 54 39 36.8 NA Yes NA NA NA NA 1.5T SPM5 FDR p<0.001 9.5
Bassitt2007
50 50 30 31.7 31.2 136.8 Yes Chronic  59.1 12.9 19.8 1.5T SPM2 FEWp<0.05 95
Benoit2012°
L 16 60 24.2 24.8 9.3 Yes FE NA NA NA 1.5T VBMS8 FEWp<0.05 95
Bonilha200
652 14 13 40 35 NA No NA 96.2 24.2 21.3 3.0T SPM5 p<0.05 9.5
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Borgwardt2 .
01053 34 37.7 39.3 315.6 Yes Chronic  NA NA NA 1.5T SPM2 p<0.05
Brown2011°®
. 17 21 44.8 45 229.2 Yes Chronic NA 12.3< 13.5 1.5T SPM5 p<0.05
Cascella201 .
055 50 90 39.8 46.3 189 Yes Chronic  NA NA NA 1.5T SPM5 FWE p<0.05
ChangZOlG5 P<0.01,
60 71 18.3 20.6 8.1 Yes FE NA NA NA 3.0T SPMS8 .
6 AlphaSim
Chang2020° uncorrection
- 51 128 287 333 581 No FE 853  22.2 21.3 157 SPMS g P
Chua2007%® 26 38 32 38 4 No FE 72 NA NA 1.5T SPM2 NA
Cooke2008° )
0 52 30 38.4 32.1 166.8 Yes Chronic  66.2 16.5 18 1.5T SPM2 FWE p<0.05
rradi201 ncorr
Corradi20 68 77 40.2 39.6 115.9 Yes Chronic  NA NA NA 1.5T SPM5 uncorrected
260 p<0.01
. ] Uncorrected
Cui20116t 23 36 24.8 26.6 48.5 Yes Chronic  NA 22.5 20.9 3.0T SPM5 5<0.001
De Castro
_ _ Uncorrected
Manglano?2 28 20 18.6 20.5 7.1 Yes FE 42.3 17.2 19.1 1.5T SPM2
P<0.001
01162
Delvecchio ]
901763 61 59 40.8 40.2 175.2 Yes Chronic NA NA NA 1.5T SPM12 FEW p<0.05
DeRamus20 FDR
167 159 38.2 40.0 NA NA NA NA 14 14 30T SPM12 .
20%4 correction
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9.5

9.5

9.5

10

9.5

10

10

9.5
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p<0.05
Douaud200 Uncorrected
25 25 16.2 15.9 1.4 Yes FE NA 22 16 1.5T SPM2
765 P<0.01
Egashira201 .
4 EOS® 24 41 58.2 58.8 415.2 Yes Chronic NA 11.8 19 1.5T SPMS8 FEW p<0.05
Egashira201 ]
4 LOS 22 58.3 62.4 Yes Chronic NA 8.2 8.4
Euler2009%7 19 23 43.3 43.3 NA Yes NA NA NA NA 1.5T SPM5 FDR P<0.005
Filippi2014° Uncorrected
PP 43 17 293 307 7.9 No FE 100.8  28.2 23 15T SPMS
8 p<0.001
Fukuta2013
69 40 50 45.6 45 276 Yes NA NA NA NA 1.5T SPM5 FWE p<0.05
Gong2015 Uncorrected
g - 28 28 25.1 25 7.3 Yes FE NA 15.3 8.9 3.0T SPM8
Janpanese’® P<0.05
Gong2015_ Uncorrected
AfricanCari 18 18 26.3 26.6 1.7 Yes FE 63.6 14.6 18.3 3.0T SPM8
bbean™ P<0.005
Gong2015 Uncorrected
g - 29 29 26.5 26.2 2 Yes FE 61.9 15.5 16 3.0T SPMS8
Caucasian’® P<0.001
Gong2015
Chinese™ 50 50 24.3 24.3 8.3 Yes FE 97.5 25.3 18.8 3.0T SPMS8 FDR p<0.05
Uncorrected
Guo2014a™* 19 19 24 25.2 9.4 Yes FE 77.8 19.5 20.3 3.0T SPM8
P<0.005
Guo2014b™ 20 43 23.4 23.7 12.9 Yes FE 88.9 22.8 22.2 3.0T SPM8 Uncorrected
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Palaniyappa .

12012161 57 41 26.1 28.0 NA YES Chronic  NA NA NA 3.0T SPM8 p<0.0125
Plaze2011%6

) 45 20 31.8 31.9 NA YES Chronic  NA NA NA 15T SPM2 FWE p<0.05
Price20101® .

3 48 47 26.2 24.8 NA YES Chronic  NA NA NA 1.5T SPM2 FWE p<0.05
Tregellas20 .

07164 32 39.6 35.3 NA YES Chronic  NA NA NA 15T SPM2 FDR p<0.05

8.5

8.5

8.5

8.5

Note: Unless otherwise indicated, data are means.

* Quality score out of 10.

Abbreviations: SZ = schizophrenia; HC = healthy control; VBM = voxel-based morphometry; FE = first episode; PANSS = Positive and
Negative Syndrome Scale; NA = not available; SPM = statistical parametric mapping; FWE = family wise error; FDR = false discovery rate;

GRF = Gaussian random field; FSL = functional MRI of the brain’s software library; AFNI =analysis of functional neuro-images.
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Table S3d. Demographic, clinical and imaging characteristics of the included studies of VBM for BD

ualit
Study Demographic characteristics Clinical characteristics: patientsonly Imaging characteristics s(:iore* Y
IlIness
. Mean age, . HAMD- FWHM
Subjects, n duration, YMRS  State Subtype  Scanner  Software Threshold
years 17 , mm
months

BD HC BD HC
Adler200 5 Manic/2

32 27 31.2 30.5 NA NA NA NA 3.0T SPM99 12 P<0.001 9
5165 Depressed
Adler200 18

er
166 33 33 19.9 215 NA NA NA Manic/13 NA 3.0T SPM2 12 P<0.001 9
mixed
. 17
Almeida2 .
00917 27 28 31.9 30.8 111 NA NA Euthymic/l BD I 3.0T SPM5 6 p<0.05 9.5
7 Depressed

Alonso-L FWE
ana2016'¢ 28 33 44.0 44.1  201.1 2.6 1.2 Euthymic BD I 1.5T SPM12 4 0<0.05 9.5
. .
Altamura hypomanic 24 BD |,
2018 NP 56 46 25.3 33.7 NA NA NA or 21 BD 3.0T SPM12 6 P<0.001 9.5
BD?6? manic/Depr 11, 1NA
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essed
hypomanic
Altamura or 60 BD I,
2018 PB 62 27.3 NA NA NA . 1 BD I, 8.5
Diss manic/Depr 1 NA
essed
Ambrosi2
20 21 42.0 34.6 151.2 NA NA NA BD Il 1.5T spm8 8 p<0.05 10
013170
Brown201
i 15 21 45.0 46.2 226.8 20.9 NA NA BD I 1.5T SPM5 8 p<0.05 10
Bruno200 uncorrected,
39 35 39.1 34.8 158.4 NA NA NA NA Y 15T 12
4172 p<0.05
Cai2015% Uncorrected
23 23 25.7 28.2 73.1 28.5 NA BD I 3.0T SPM8 8 10
3 P<0.005
Chen2007 uncorrected
24 25 38.2 NA 170.0 NA NA NA BD | 1.5T SPM2 12 9.5
174 p<0.001
Chen2012 )
175 18 27 32.0 31.3 504 3.2 24.8 Manic NA 3.0T SPM5 8 p<0.001 10
Cui20118* 24 36 28.4 266 73.4 NA 25.9 Manic BD I 3.0T SPM5 6 P<0.001 10
Duarte20 FWE p<
20 20 40.4 37.4 181.2 NA NA NA BD I 1.5T spm8 8 9.5
16 CM'7® 0.05
Eker2014 FWE
177 28 30 36.4 34.7 195.0 2.3 1.0 NA BD I 3.0T spm8 8 9.5
p<0.05
Frangou2
011178 47 71 46.2 39.8 240.0 3.0 1.3 NA BD I 1.5T SPM5 12 p <0.001 9.5
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10
Kozicky2 Depressed, FWE
016168 1 25 22.9 22 NA 10.2 4.4 4 Manic. 7 BD I 3.0T SPM8 8 0<0.01 9.5
both
18
Lee201718 euthymic,3 <0.05,
21 21 37.0 37 92.1 4.8 2.3 _y BD I 3.0T SPM12 8 P 9.5
o mildly FWE
depressed
17 Manicl7
Li2011%%° 24 36 28.4 256 720 20.0 25.9 BD I 3.0T SPM2 8 p<0.05 9.5
Depressed
. FDR,
Li2017*°t 13 20 31 28 108 24.8 NA NA NA 30T SPM8 8 P<0.05 8
Lochhead L
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2004192 31 1 38.2 24.3 NA NA NA NA BDI/14 1.5T SPM99 12 p<0.001 9
BD II
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Ly002004 17
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17
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e, 4 manic BD 14 GRF, P<0.0
Li2020%%8 44 36 23.1 22.8 33.8 2.9 3.8 ' 7 0,BDI 30T SPM12 8 ' ' 10
36 remissi 5
| 4
on
SUN20202 P<0.05, GR
20 30 31 36.3 33.6 NA 23.6 NA Depressed NA 30T SPM8 8 F 8.5
Vai2020% <0.001, u
74 74 47.3 36.3 208.2 23.7 NA NA NA 30T FSL5.0 8 P 8.5
0 ncorrected

Note: Unless otherwise indicated, data are means.

* Quality score out of 10.

Abbreviations: BD = bipolar disorder; HC = healthy control; VBM = voxel-based morphometry; NA = not available; FWHM = full width at
half maximum; SPM = statistical parametric mapping; GRF = Gaussian random field; FWE = family wise error; FDR = false discovery rate;
FSL = functional MRI of the brain’s software library; HAMD = Hamilton depression rating scale; YMRS = Young mania rating scale score;

TFCE = threshold-free cluster enhancement.
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In summary, for the ReHo meta-analysis there were 479 chronic SZ and 562 first-episode SZ patients, 586 with medication and 493 without
medication, the others were not applicable. For the BD patients, 170 were BD | and 262 were BD Il, and 351 BD patients with depressed state,
58 with remission, 90 with manic state, and 349 with medication and 300 without medication, the others were not applicable; For the VBM
meta-analysis, there were 2166 chronic SZ and 1949 first-episode SZ patients, 3690 with medication and 1036 without medication, the others
were not applicable. For the BD patients, 1224 were BD | and 303 were BD II, and 318 BD patients with depressed state, 371 mixed, 301 with

remission, 527 with manic state, and 1997 with medication and 107 without medication, the others were not applicable.
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Table S4 Meta-analyses results regarding ReHo difference between first episode SZ without medication and HCs.

Local Maximum Cluster
Region Peak MNI  SDM-Z p value No. of Breakdown (No. of voxels)
coordinate  value voxels
(x. ¥ 2)
SZ >HCs
Left striatum -12,6, -2 2.144 3.612e-5 1475 Left striatum (402)
Left caudate nucleus (193)
Left lenticular nucleus, putamen
(70)
Left olfactory cortex, BAs 25, 48
(42)
Left gyrus rectus, BA 11 (14)
Right superior frontal gyrus, dorsolateral, 24, 40, 38 2.000 5.674e-5 1105 Left superior frontal gyrus,
BA9 medial, BAs 8, 9, 10, 32 (459)

Right superior frontal gyrus,
dorsolateral (242)

Right middle frontal gyrus, BAs
9, 46 (257)

Right superior frontal gyrus,
medial, BA 9 (79)
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Right middle frontal gyrus, BA 10 36, 54,12 1.683 3.044e-4 138

Right inferior frontal gyrus, triangular part, 44, 30, 18 1.262 3.385e-3 56

BA 45

SZ <HCs

Corpus callosum 46, -2, 34 -1.501  3.044e-4 710 Right precentral gyrus, BAs 4, 6,
44 (350)
Right postcentral gyrus, BAs 3, 4,
43 (150)
Right inferior frontal gyrus,
opercular part, BA 44 (14)

Right cuneus cortex, BA 19 18,-80,38 -1.531 2.116e-4 688 Right cuneus cortex, BAs 7, 18,
19 (356)
Right precuneus, BAs 7 (59)
Right superior occipital gyrus, BA
19 (55)
Left cuneus cortex, BAs 18, 19
(50)

Left thalamus -6, -20,4 -1.409  7.173e-4 281

Abbreviations: ReHo, regional homogeneity; HCs, healthy controls; SZ, schizophrenia; MNI, Montreal Neurological Institute; SDM, signed

differential mapping; BA, Brodmann area.

39



Appendix 1 to Qi Z, Wang J, Gong J, et al. Common and specific patterns of functional and structural brain alterations in schizophreniaand bipolar disorder: a multimodal
voxel-based meta-analysis. J Psychiatry Neurosci2022. doi: 10.1503/jpn.210111

Copyright © 2022 The Author(s) or their employer(s).

To receive this resource inan accessible format, please contact us at cmajgroup@cmaj.ca.
Online appendicesare unedited and posted as supplied by the authors.

Table S5 Meta-analyses results regarding ReHo difference between depressed BD and HCs.

Local Maximum Cluster
Region Peak MNI  SDM-Z p value No. of Breakdown (No. of voxels)
coordinate  value voxels
(x. ¥ 2)
BD > HCs
Left anterior cingulate / paracingulate gyri, -4, 46, 6 1.808 4.335e-4 917 Bilateral anterior cingulate /
BA 10 paracingulate gyri, BAs
10,11,24,25,32 (421)
Bilateral superior frontal gyrus,
medial, BAs 10, 11 (343)
Bilateral gyrus rectus, BA 11 (94)
Right precentral gyrus, BA 6 28,-16,68  1.722 9.031e-4 249
Left inferior frontal gyrus, orbital part, BA  -36, 40,-10 1.465 3.483e-3 47
47
BD <HCs
Left superior temporal gyrus, BA 48 -56,-12,10 -2.044  4.131e--5 2709 Left insula, BA 48 (539)

Left superior temporal gyrus, BAs
22,41,32,48 (651)

Left postcentral gyrus, BA 48 (62)
Left supramarginal gyrus, BAs 42,
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48 (48)
Left striatum (24)
Left lenticular nucleus, putamen
(21)
Left cuneus cortex, BA 18 -10,-98,22 -1.412  1.754e-3 70

Abbreviations: ReHo, regional homogeneity; HCs, healthy controls; BD, bipolar disorder; MNI, Montreal Neurological Institute; SDM, signed

differential mapping; BA, Brodmann area.
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First episode SZ without medication < HCs First episode SZ without medication > HCs
| | 2'2 SDM-Z value

Depressed BD < HCs Depressed BD > HCs
I | I SDM-Z value
-21 19

Figure S1 a) meta-analyses results regarding ReHo difference between first episode SZ without medication and HCs; b) between
depressed BD and HCs. Areas with decreased ReHo value are displayed in blue, and areas with increased ReHo value are displayed in red. The
color bar indicates the maximum and minimum SDM-Z values. Abbreviations: ReHo, regional homogeneity; HCs, healthy controls; SZ,

42



Appendix 1 to Qi Z, Wang J, Gong J, et al. Common and specific patterns of functional and structural brain alterations in schizophreniaand bipolar disorder: a multimodal
voxel-based meta-analysis. J Psychiatry Neurosci2022. doi: 10.1503/jpn.210111

Copyright © 2022 The Author(s) or their employer(s).
To receive this resource inan accessible format, please contact us at cmajgroup@cmaj.ca.
Online appendicesare unedited and posted as supplied by the authors.

schizophrenia; BD, bipolar disorder; SDM, Seed-based d Mapping.
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Table S6 Meta-analyses results regarding VBM difference between first episode SZ without medication and HCs.

Local Maximum Cluster

Region Peak MNI  SDM-Z p value No. of Breakdown (No. of voxels)
coordinate  value voxels
(x. ¥ 2)

SZ <HCs

Right insula, BA 48 48, -2, -6 -3.733  <e-10 4461 Right insula (689)

Right superior temporal gyrus,
BAs 21, 22, 38, 42, 48 (1089)
Right middle temporal gyrus, BAs
20, 21, 22 (378)

Right lenticular nucleus, putamen,
BA 48 (206)

Right heschl gyrus, BA 48 (156)
Right temporal pole, superior
temporal gyrus (158)

Right supramarginal gyrus, BA 48
(41)

Right striatum (35)

Right inferior frontal gyrus,
opercular part, BA 48 (16)
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Right temporal pole, middle
temporal gyrus, BA 21 (15)

Left insula -44,-10,0 -2.987 <e-10 3129 Left insula, BA 48 (524)
Left superior temporal gyrus, BAs
21,22, 38,41, 42, 48 (798)
Left temporal pole, superior
temporal gyrus, BAs 21, 38, 48
(368)
Left heschl gyrus, BA 48 (167)
Left middle temporal gyrus, BAs

21, 22 (170)
Left lenticular nucleus, putamen,
BA 48 (26)

Right median cingulate / paracingulate 2,16, 34 -2,221  7.638e-4 256 Right median cingulate /

gyri, BA 24 paracingulate gyri, BA 24 (67)

Left median cingulate /
paracingulate gyri, BA 24 (63)
Left anterior cingulate /
paracingulate gyri (39)

Right anterior cingulate /
paracingulate gyri, BA 24 (13)

Abbreviations: VBM, voxel-based morphometry; HCs, healthy controls; SZ, schizophrenia; MNI, Montreal Neurological Institute; SDM, signed
differential mapping; BA, Brodmann area.
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First episode SZ without medication < HCs
[ | SDM-Z value
-38 0

Figure S2 Meta-analyses results regarding VBM difference between first episode SZ without medication and HCs. Areas with decreased
VBM value are displayed in blue. The color bar indicates the maximum and minimum SDM-Z values. Abbreviations: VBM, voxel-based

morphometry; HCs, healthy controls; SZ, schizophrenia; SDM, signed differential mapping.
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Meta-regression analyses for VBM

As for VBM, in patients with SZ, meta-regression analysis indicated that longer illness duration was correlated with greater GMV decrease in
the bilateral IFG and right SFG, higher PANSS total score was correlated with greater GMV decrease in the left IFG. In the patients with BD,
meta-regression analysis indicated that higher HAMD score was correlated greater GMV decrease in the bilateral STG, and higher YMRS score
was correlated with greater GMV decrease in the right MTG, right middle frontal gyrus, and right caudate nucleus (Table S6).

Table S7 Results of meta-regression analyses for VBM for SZ and BD.

Group Region Peak MNI coordinate (x,y,z)  No.ofvoxels SDM-Zvalue pvalue

Sz Effect of illness duration

Abnormal activities in studies with longer illness duration

Left superior temporal gyrus, BA 42 -58, -28, 18 167 1.406 9.805e-5
Right superior temporal gyrus 54, -30, 18 34 1.238 2.529%-4
Left inferior frontal gyrus, orbital part, BA 38 -40, 26, -14 1972 -4.220 <e-10

Right inferior frontal gyrus, opercular part, BA 48 52,18, 6 209 -2.955 3.099e-5
Right superior frontal gyrus, medial, BA 9 4,46, 30 182 -2.716 1.032e-4

Effect of PANSS total score

Abnormal activities in studies with higher PANSS total

score

Left inferior frontal gyrus, triangular part, BA 47 -42,22,2 1207 4.222 <e-10
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42,12,0 247 -2.336 5.674e-5
BD Effect of illness duration
Abnormal activities in studies with longer illness duration
Left insula, BA 48 -40, 0, 12 30 3.065 1.599e-4
Effect of HAMD score

Abnormal activities in studies with higher HAMD score

Right cerebellum, crus I, BA 18 20, -90, -20 131 1.942 5.162e-5
Left inferior frontal gyrus, orbital part, BA 47 -38, 30, -14 24 1.612 2.580e-4
Right temporal pole, superior temporal gyurs, BA 38 44,8, -14 708 -3.041 2.062e-5
Left temporal pole, superior temporal gyurs, BA 48 -48, 8, -6 110 -2.450 1.342e-4

Effect of YMRS score

Abnormal activities in studies with higher YMRS score

Right lenticular nucleus, putamen, BA 48 32,-8,8 533 2.305 4.131e-5
Right middle frontal gyrus, BA 45 60, -50, 14 409 -3.113 1.031e-5
Right middle temporal gyrus, BA 45 42,44, 14 76 -2.821 1.084e-4
Right caudate nucleus 12,18, 6 11 -2.458 4.335e-4

Abbreviations: SZ, schizophrenia; BD, bipolar disorder; HAMD, Hamilton Depression Scale; HAMD, Hamilton Depression Scale; YMRS,
Young mania rating scale score; PANSS, Positive and Negative Syndrome Scale; BA, Brodmann area; MNI, Montreal Neurological Institute;

SDM, Seed-based d Mapping.
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Table S8 Meta-analyses results regarding VBM difference between BD and HCs, between SZ and HCs, and between first episode SZ without

medication and HCs, respectively, based on SDM-PSI (FWER < 0.05). Abbreviations: VBM, voxel-based morphometry; HCs, healthy controls;

SZ, schizophrenia; BD, bipolar disorder; SDM-PSI, signed differential mapping via permutation subject images.

Local Maximum Cluster
Region Peak MNI SDM-Z  p value No. of voxels  Breakdown (No. of voxels)
coordinate value
* ¥
BD vs. HCs
BD < HCs
Right insula 44,16, -4 -5.210 7.000e-3 446 Right insula, BAs 38, 47, 48 (198)
Right temporal pole, superior
temporal gyrus, BAs 21, 38 (90)
Right inferior frontal gyrus, orbital
part, BA 38 (23)
Right rolandic operculum, BA 48
(12)
SZvs. HCs
SZ <HCs
Right superior temporal gyrus, BA 48 56, -6, -6 -9.445 9.999%¢-4 11559 BAs 38, 47, 48 (1408)
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Right middle temporal gyrus, BAs
20, 21, 22, 42 (1091)

Right superior temporal gyrus, BAs
21,22, 38, 41, 42, 48 (1500)

Right temporal pole, superior
temporal gyrus, BAs 20, 21, 34, 38,

48 (674)

Right precentral gyrus, BAs 4, 6
(522)

Right lenticular nucleus, putamen,
BA 48 (386)

Right inferior frontal gyrus,
opercular part, BAs 6, 38, 44, 45, 48
(479)

Right supramarginal gyrus, BAs 42,
43, 48 (238)

Right postcentral gyrus, BAs 3, 4,
43, 48 (560)

Right heschl gyrus, BA 48 (172)
Right inferior frontal gyrus,
triangular part, BAs 45, 47, 48 (218)
Right inferior frontal part, orbital
part, BAs 38, 41 (273)

Right parahippocampal gyrus, BAs
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35, 36 (83)

Right striatum (58)

Right fusiform gyrus, BA 36 (14)
Left superior temporal gyrus -48,-6,-2  -11.115  9.999%¢-4 6935 Left insula, BAs 38, 47, 48 (1008)

Left superior temporal gyrus, BAs

21, 22,38, 41, 42, 48 (1219)

Left temporal pole, superior

temporal gyrus, BAs 21, 24, 28, 38,

48 (662)

Left inferior frontal gyrus,

triangular part, BAs 45, 47, 48 (429)

Left middle temporal gyrus, BAs

21, 22, 42 (416)

Left inferior frontal gyrus, orbital

part, BAs 38, 47 (362)

Left inferior frontal gyrus, opercular

part, BAs 6, 44, 48 (319)

Left heschl gyrus, BA 48 (160)

Left parahippocampal gyurs, BAs

28, 35, 36 (238)

Left supramarginal gyrus, BAs 42,

48 (93)

Left amygdala, BAs 28, 34, 36

(124)
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Left hippocampus, BAs 28, 35 (37)
Left anterior cingulate / paracingulate gyri, BA 0, 36, 26 -8.009 9.999%¢-4 4860 Left superior frontal gyrus, medial,
32 BAs 8, 9, 10, 32 (1052)

Left anterior cingulate /

paracingulate gyri, BAs 10, 11, 24,

25, 32 (922)

Right superior frontal gyrus, medial,

BAs 8, 9, 10, 32 (522)

Right anterior cingulate /

paracingulate gyri, BAs 10, 11, 24,

32 (567)

Right superior frontal gyrus, medial

orbital, BAs 10, 11 (436)

Left superior frontal gyrus, medial

orbital, BAs 10, 11 (376)

Left gyrus rectus, BA 11 (165)

Right gyrus rectus, BA 11 (120)

Right median cingulate /

paracingulate gyri, BA 24, 32 (145)

Left median cingulate /

paracingualte gyri, BA 24 (93)
Right median cingulate / paracingulate gyri 6,-32,46  -5.326 4.999%-3 851 Left median cingulate /

paracingulate gyri, BA 23 (389)

Right median cingulate /
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paracingualte gyri, BA 23 (322)
Left supplementary motor area (12)
Left posterior cingulate gyrus, BA
23 (10)

First episode SZ without medication vs. HCs

First episode SZ without medication < HCs

Right superior temporal gyrus, BA 48 58, -8, 2 -4.902 9.999%¢-4 684 Right insula, BA 48 (131)
Right superior temporal gyrus, BAs
21, 22, 48 (189)
Right heschl gyrus, BA 48 (59)
Right lenticular nucleus, putamen,
BA 48 (19)
Right middle temporal gyrus, BA 21
(18)

Abbreviations: VBM, voxel-based morphometry; HCs, healthy controls; SZ, schizophrenia; BD, bipolar disorder; MNI, Montreal Neurological
Institute; SDM, Seed-based d Mapping; BA, Brodmann area.
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first episode SZ without medication < HCs
SDM-Z value

-5.0 0
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Figure S3 Meta-analyses results regarding VBM difference a) between BD and HCs, b) between SZ and HCs, c) between first episode SZ
without medication and HCs, respectively, based on SDM-PSI (FWER < 0.05). Abbreviations: VBM, voxel-based morphometry; HCs, healthy

controls; SZ, schizophrenia; BD, bipolar disorder; SDM-PSI, signed differential mapping via permutation subject images.
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