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This article describes a dataset for a meta-analysis that
aimed to investigate the effects of treatment on the neu-
rometabolite status in patients with schizophrenia (DOI of
original article: https://doi.org/10.1016/j.schres.2020.03.069
[1]). The data search was performed with MEDLINE, Em-
base, and PsycINFO. The neurometabolites investigated in-
clude glutamate, glutamine, glutamate + glutamine, gamma-
aminobutyric acid, N-acetylaspartate, and myo-inositol, and
the regions of interest (ROIs) include the frontal cortex, tem-
poral cortex, parieto-occipital cortex, thalamus, basal ganglia,
and hippocampus. The meta-analysis was conducted with
a random-effects model, and the use of the standardized
mean difference method between pre- and post-treatment
of subjects for neurometabolites in each ROI of three pa-
tient groups or more. The dataset covers raw data of 39
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patient groups (773 patients with schizophrenia at follow-
up) with neurometabolite levels measured by magnetic reso-
nance spectroscopy both before and after treatment. Further-
more, it contains details of clinical characteristics and treat-
ment types for each group. Therefore, the data would be
useful for a reinvestigation of treatment effects on the neu-
rometabolite status from diverse points of view, as well as
for the development of future treatment strategies for psy-
chiatric diseases.
© 2020 The Author(s). Published by Elsevier Inc.

This is an open access article under the CC BY license.
(http://creativecommons.org/licenses/by/4.0/)
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Data accessibility
Related research article

Psychiatry and Mental Health

Meta-analysis of proton magnetic resonance spectroscopy ('H-MRS) data of
treatment effects on neurometabolite levels in schizophrenia [1]

Table
Figure
Plot

We used the following search terms: (MRS OR "magnetic resonance
spectroscopy”) AND (schizophrenia OR schizoaffective OR psychosis OR
"high risk” OR UHR OR ARMS OR prodrom*).

Any English-language articles were included, while non-English articles and
conference abstracts were excluded.

Raw
Analyzed

From longitudinal and randomized control research, we collected MRS data of
both before and after treatment in patients with schizophrenia.

MRS data: glutamate (Glu), glutamine (Gln), glutamate + glutamine (Glx),
GABA, N-acetylaspartate (NAA), myo-inositol (MI)

We followed the Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) statement [2]. The search was performed with
MEDLINE, Embase, and PsycINFO.

Institution: National Institute of Radiological Sciences, National Institutes for
Quantum and Radiological Science and Technology
City: Chiba
Country: Japan
Latitude and longitude for collected data: (35.636045, 140.103724)

With the article

M. Kubota, S. Moriguchi, K. Takahata, S. Nakajima, N. Horita, Treatment effects
on neurometabolite levels in schizophrenia: A systematic review and
meta-analysis of proton magnetic resonance spectroscopy studies, Schizophr.
Res. (in press) https://doi.org/10.1016/j.schres.2020.03.069 [1].

Value of the data

The dataset covers 39 patient groups (773 patients with schizophrenia at follow-up) with
neurometabolite data for both before and after treatment, which allows for a reinvestiga-
tion of the treatment effects on the neurometabolite status from diverse points of view.

The dataset includes details of the clinical backgrounds and treatment types for each patient
group, facilitating the development of future treatment strategies for psychiatric diseases.

The dataset would be useful for conducting a future meta-analysis associated with treatment
intervention in various diseases.
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1. Data description

Table 1 demonstrates scores of Quality Assessment conducted by modified Newcastle — Ot-
tawa Quality Assessment Scale.

Fig. 1 demonstrates meta-regression analyses to investigate the effects of clinico-demographic
variables on neurometabolites.

Fig. 2 depicts a funnel plot of frontal Glx, thalamic NAA, and thalamic MI.

Datasheet 1 includes the comprehensive data with a summary sheet for our meta-analysis.

2. Experimental design, materials, and methods
2.1. Data search

2.1.1. Literature search

Two authors (MK and SM) initially screened the titles and abstracts of articles to identify
potentially relevant data. These authors then assessed the eligibility of these data for our meta-
analysis, which required full-text screening. Discrepancies in data selection were resolved by dis-
cussions. We excluded articles in which only figures for MRS data were reported and metabolite
values were not available despite our inquiry.

We performed the literature search on February 6, 2019 with MEDLINE (1946 to January week
4, 2019), Embase (1947 to February 05, 2019), and PsycINFO (1806 to January week 4, 2019).
Final search was performed on March 01, 2019, and further data were retrieved for inclusion.

2.1.2. Data extraction

Two authors, MK and SM, independently extracted data. The data were then cross-checked
and discrepancies were resolved by discussion between these two authors. When different arti-
cles reported data on the same metabolite from the same sample, we chose the article with the
larger sample size for inclusion in our meta-analysis. The extracted data included the name of
the first author, year of publication, number of patients at pre- and post-treatment, mean age
of patients at pre-treatment, sex ratio of patients, clinical characteristics and symptom severity
of patients, baseline treatment, duration of illness, detailed type of treatment, duration of treat-
ment, strength of magnetic field, MRS acquisition sequence, echo time, repetition time, value of
neurometabolites (mean, sd, number) at pre- and post-treatment, and scaling (creatine or water
scaling, corrected by cerebrospinal fluid or not).

2.1.3. Eligibility criteria
Eligibility criteria were as follows:

1) Data for patients meeting the Diagnostic and Statistical Manual of Mental Disorders, 3rd,
4th, or 5th edition criteria for psychotic disorders including schizophrenia, schizoaffec-
tive, and schizophreniform; or patients meeting the Comprehensive Assessment of At-Risk
Mental States criteria for being at ultra-high risk (UHR) for onset of first psychotic disor-
der

2) Data with neurometabolite levels (Glu, Gln, GIx, GABA, NAA or MI) for both pre- and post-
treatment using 'H-MRS

3) Data with at least five patients at each time point

4) Data sufficient to obtain mean differences between two time points

5) Data from English-language articles

Exclusion criteria were as follows:

1) Cross-sectional data (only one time point)

2) Data without sufficient information for the meta-analysis regardless of our inquiry from
authors

3) Non-English articles and conference abstracts



Table 1
Modified Newcastle-Ottawa Scale.

Study Selection Exposure
Case Representative- Ascertainment of Definition of Assessment of Follow-Up Adequacy of Total
definition ness exposure controls outcome period Follow-Up

Aoyama (2011) 2 2 2 2 1 2 2 13
Bustillo (2008) 2 2 2 1 1 2 0 10
Bustillo (2010) 2 2 2 1 1 2 0 10
Conus (2018) 2 1 2 0 2 2 2 1
Dempster (2015) 2 2 2 1 1 2 2 12
Dlabac-de Lange (2017) 2 1 2 0 2 2 2 1
Egerton (2018) (Glostrup) 2 2 2 1 1 2 0 10
Egerton (2018) (London) 2 2 2 1 1 2 0 10
Egerton (2018) (Utrecht) 2 2 2 1 1 2 2 12
Ertugrul (2009) 2 1 2 2 1 2 2 12
Fannon (2003) 2 2 2 1 1 2 0 10
Fannon (2003) 2 2 2 2 1 2 0 11
Fuente-Sandoval (2013) 2 2 2 2 1 2 2 13
Fuente-Sandoval (2017) 2 2 2 2 1 2 2 13
Gan (2014) 2 1 2 2 1 2 2 12
Gan (2017) 2 2 2 2 2 2 2 14
Gan (2017) 2 2 2 2 2 2 2 14
Goff (2002) 2 2 2 0 1 2 0 9
Goto (2012) 2 2 2 0 1 2 2 1
Grosic (2014) 2 2 1 2 1 2 2 12
Grosic (2014) 2 2 2 2 1 2 2 13
Huang (2019) 2 2 1 2 1 2 2 12
Jarskog (2013) 2 2 2 0 2 2 2 12
Kelemen (2013) 2 2 2 2 1 2 2 13
Kraguljac (2019) 1 2 2 2 1 2 0 10
Liemburg (2018) 2 1 2 0 2 2 2 1
Liemburg (2018) 2 1 2 0 2 2 2 1
Marenco (2016) 2 2 2 2 1 0 2 1
McQueen(2018) 2 2 2 0 2 0 0 8
Ota(2015) 2 2 2 0 1 2 2 1
Pae(2004) 2 2 2 2 1 2 0 11
Pajonk(2010) 2 1 2 0 2 2 2 1
Pillinger(2019) 2 1 2 0 1 0 2 8
Premkumar(2010) 2 2 2 0 1 2 0 9
Strzelecki(2015) 2 1 2 0 2 2 2 1
Szulc(2005) 2 2 2 2 1 2 2 13
Szulc(2011) 2 2 2 2 1 2 2 13
Xia(2018) 2 2 1 0 1 2 2 10
Xia(2018) 2 1 2 0 1 2 2 10

798501 (0z0z) 1€ forig ur v/ D 32 VIDYDYDL N Pup YINSLOW S ‘DIogmY W




M. Kubota, S. Moriguchi and K. Takahata et al./Data in Brief 31 (2020) 105862 5
(1) GIx, frontal

(a) variable: age (Number of patient groups, n = 13)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

Covari i Standard  95% 95% 2-sided
riate Coefficient e or  Lower Upper Zwalue  alve

Intercept -0.3520 0.5194 -1.3700 0.6660 -0.68  0.4373

age -0.0010 0.0161 -0.0325 0.0305 -0.06 09517

Statistics for Model 1

Test of the model: Simultaneous test that all coefficients (excluding intercept) are zero
Q=0.00, df =1, p=0.9517

Goodness of fit: Test that unexplained variance is zero

Tau® =0.0491, Tau=0.2215, I* =33.73%, Q=16.60, df =11, p=0.1203

Comparison of Model 1 with the null model

Total b dy vari (i pt only)
Tau® =0.0375, Tau=0.1937, I* =28.13%, Q=16.70, df =12, p=0.1614

Prop of total b y vari lained by Model 1
R* analog=0.00 (computed value is -0.31)

(b) variable: gender (Number of patient groups, n = 13)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

Standard  95% 95% 2-sided
Covariate Coefficient Eiver i Zvalue Pasiiia
Intercept -0.2330 0.2511 -0.7253 0.25%92 -0.93 0.3534
female_ratio -0.0047 0.0072 -0.0189 0.0054 -0.65 05139
Statistics for Model 1

Test of the model: Simultaneous test that all coefficients (excluding intercept) are rero
Q=0.43, df =1, p=0.5139

Goodness of fit: Test that unexplained variance is rero

Tau® =0.0439, Tau =0.2096, I* =31.55%, Q=16.07, df =11, p=0.1385

Comparison of Model 1 with the null model

Total b study vari G pt only)

Tau’ =0.0375, Tau=0.1937, P =28.13%, Q=16.70, df =12, p=0.1614
Proportion of total between-study variance explained by Model 1
R* analog = 0.00 (computed value is -0.17)

Fig. 1. Meta-regression analyses for investigating the effects of clinico-demographic variables on neurometabolites. The
analyses were conducted for regions of interest (ROIs) of five patient groups or more.

Abbreviations: Glu, glutamate; Gln, glutamine; Glx, glutamate + glutamine; NAA, N-acetylaspartate; MI, myo-inositol;
PANSS, Positive and Negative Syndrome Scale.
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(c) variable: duration of illness (Number of patient groups, n=9)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

standard  95% 95% 2-sided
Covariate Coefficient Eror Lower Upper Z-value P-value
Intercept -0.4992 0.2355 -0.9608 -0.0377 -212  0.0340
duration of illness 0.010% 0.0262 -0.040S 0.0624 0.42 0.6768

Statistics for Model 1

Test of the model: Simultaneous test that all coefficients (excluding intercept) are rero
Q=0.17,df=1, p=0.6768

Goodness of fit: Test that unexplained variance is rero

Tau® =0.0483, Tau=0.2197, ¥ =31.23%, Q=10.18, df = 7, p=0.1786

Comparison of Model 1 with the null model

Total b y vari (in ptonly)

Tau® =0.0306, Tau=0.1748, I* = 22.54%, Q=10.33, df =8, p=0.2428
portion of total b dy vari. xplained by Model 1

R* analog=0.00 (computed value is -0.58)

(d) variable: duration of treatment (Number of patient groups, n = 12)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

Standard  95% 95% 2-sided
Covariate Coefficient Exved Lowsr Upper Z-value Dol
Intercept -0.4158 01572 -0.7238 -0.1078 <265 0.0081
duration of treatment (m) 0.0022 0.0324 -0.0614 0.0657 0.07 0.9458
Statistics for Model 1

Test of the model: Simultaneous test that all coefficients (excluding intercept) are rero
Q=0.00,df =1, p=0.9468

Goodness of fit: Test that unexplained variance is 1ero

Tau® =0.0394, Tau=0.1984, I* =25.61%, Q=13.44, df =10, p=0.2000

Comparison of Model 1 with the null model

Total y variance (i ptonly)

Tau® =0.0250, Tau=0.1582, ¥ =18.42%, Q=13.48, df =11, p=0.2629
portion of total b y vari plained by Model 1

R* analog =0.00 (computed value is -0.57)

Fig. 1. Continued
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(e) variable: PANSS at pre-treatment (Number of patient groups, n = 12)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

¢ ; i Standard  95% 95% 2-sided
Cooll Ermor Lower Upper Zwive P-value

Intercept -0.3403 0.4518 -1.3042 0.6236 -0.65  0.48%0

pre_PANSS_total -0.0015 0.0062 -0.0136 0.0108 -0.24 0.8127

Statistics for Model 1

Test of the model: Simultaneous test that all coefficients (excluding intercept) are zero
Q=0.06, df =1, p=0.8127

Goodness of fit: Test that unexplained variance is zero

Tau® =0.0114, Tau=0.1067, I* =9.39%, Q=11.04, df =10, p=0.3547

Comparison of Model 1 with the null model

Total b y ptonly)
Tau® =0.0009, Tau=0.0305, I =0.86%, Q=11.10, df =11, p=0.4353
portion of total b study vari xplained by Model 1

R* analog=0.00 (computed value is -11.25)

(2) Glu, frontal
(a) variable: age (Number of patient groups, n = 8)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

Standard  95% 5% 2-sided
Covariate Coefficient € L v Z-value Pval
Intercept 01761 0.6112 -1.0219 13741 029 o072
age -0.0129 0.0218 -0.0556 0.023% -0.59 0.5548

Statistics for Model 1

Test of the model: Simultaneous test that all coefficients (excluding intercept) are rero
Q=0.35,df=1,p=05548

Goodness of fit: Test that unexplained variance is rero

Tou® =0.0000, Tau =0.0000, P =0.00%, Q=3.67, of =6, p=0.7212

Comparison of Model 1 with the null model

Total b study vari G pt only)

Tou® =0.0000, Tau=0.0000, * =0.00%, Q=402 of =7, p=0.7776
portion of total b study vari plained by Model 1

R analog=0.00

Fig. 1. Continued
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(b) variable: gender (Number of patient groups, n = 8)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

Standard  95% 95% 2-sided
Covariate Coefficient N Upper Z-value Pval
Intercept 0.2013 0.3884 -0.5599 0.9626 0.52 0.6042
female_ratio -0.0162 0.0157 -0.0470 0.0146 -1.03  0.3029

Statistics for Model 1

Test of the model: Simultaneous test that all coefficients (excluding intercept) are rero
Q=1.06,df =1, p=0.3029

Goodness of fit: Test that unexplained variance is rero

Tau® =0.0000, Tau = 0.0000, I* =0.00%, Q=2.96, df =6, p=0.8141

Comparison of Model 1 with the null model

Total b study variance (i ptonly)

Tau® =0.0000, Tau =0.0000, I* =0.00%, Q=4.02, df =7, p=0.7776
Proportion of total b dy vari plained by Model 1
R* analog=0.00

(c) variable: duration of illness (Number of patient groups, n = 8)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

Standard  95% 95% 2-sided
Covariate Coefficient Error Upper Z-value Sanies
Intercept -0.1814 0.1627 -0.5003 0.1374 -112  0.2647
duration of iliness 0.0013 0.0309 -0.0592 0.0618 0.04 0.9656

Statistics for Model 1

Test of the model: Simultaneous test that all coefficients (excluding intercept) are zero
Q=0.00, df =1, p=0.9656

Goodness of fit: Test that unexplained variance is rero

Tau® =0.0000, Tau =0.0000, I* =0.00%, Q=4.02, df =6, p=0.6743

Comparison of Model 1 with the null model

Total b dy variance (i ptonly)

v
Tau® =0.0000, Tau =0.0000, I* =0.00%, Q=4.02, df =7, p=0.777%
Proportion of total b study vari pplained by Model 1
R* analog=0.00

Fig. 1. Continued
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(d) variable: duration of treatment (Number of patient groups, n =7)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

Standard 5% L 2 sided
Covariate Cosfficlent Z-value -
Intercept 054 1M1 ATMT 0ONE  -1LED AETY
duration of treatment (m) 00525 0.0MT 00155 01205 151 eim
Stativiics for Madel 1

Test of the model Simultaneows test that 3l coetfi dents (excbuding intercept) are 1ero
Q=11 & =1 p=01301

Goodnes of fit- Test that enexplained variance v rero

Tou® = 0.0000, Tou=0.0000, 1" =0.00%, Q=135 & =%, p=0.929%4

Compariven of Medel 1 with the mull model

Total between study variance (interoept ondy)

Tou'" = 0.0000, Tou=0.0000, "= 0.00%, Qw64 Fui pel T8
Proportion of total b study vark plained by Model 1|
® analog=0.00

(e) variable: PANSS at pre-treatment (Number of patient groups, n = 4)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

: Coeffi Standard  95% 5% 2-sided
dent “cror  Lower Upper Zwalue | alve

Intercept -0.4022 11157 -2.5889 1.7845 -0.36 0.7185
pre_PANSS_total 0.0007 0.0164 -0.0314 0.0328 0.04 0.9663

Statistics for Model 1

Test of the model: Simultaneous test that all coefficients (excluding intercept) are zero
Q=0.00, df =1, p =0.9663

Goodness of fit: Test that unexplained variance is zero

Tau® = 0.0000, Tau = 0.0000, ©* =0.00%, Q=0.54, of =2, p=0.7642

Comparison of Model 1 with the null model

Total b study vark (i pt only)

Tau® = 0.0000, Tau = 0.0000, I* = 0.00%, Q=0.54, ¢f =3, p=0.9101
p of total b y plained by Model 1

R analog=0.00

Fig. 1. Continued



10 M. Kubota, S. Moriguchi and K. Takahata et al./Data in Brief 31 (2020) 105862

(3) Glu, thalamus

(a) variable: age (Number of patient groups, n = 6)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

standard  95% 95% 2-sided
Covariate Coefficient == Lower Upper Z-value p-value
Intercept -3.0928 46501 -12.2853 6.0997 -0.66 0.5096
age 0.1277 0.1879 -0.2405 0.4%60 0.68 0.4366

Statistics for Model 1

Test of the model: Simultaneous test that all coefficients (excluding intercept) are rero
Q=0.46, df =1, p=0.4966

Goodness of fit: Test that unexplained variance is zero

Tau® =0.0254, Tau =0.1594, I* =16.28%, Q=4.78, df =4, p=0.3109

Comparison of Model 1 with the null model

Total b Y (i pt only)

Tau® =0.0075, Tau =0.0865, I* =5.18%, Q=5.27, df =5, p=0.3837
Proportion of total b dy vari plained by Model 1
R/* analog=0.00 (computed value is -2.39)

(b) variable: gender (Number of patient groups, n = 6)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

Covariate Coefficient Standard  95% 95% Zvalue 2-sided

Error Lower Upper P-value
Intercept 0.7057 0.5316 -0.3363 1.7476 1.33  0.1844
female_ratio -0.0234 0.0197 -0.0619 0.0152 -1.19  0.2348

Statistics for Model 1

Test of the model: Simultaneous test that all coefficients (excluding intercept) are zero
Q=141,df=1,p=0.2348

Goodness of fit: Test that unexplained variance is zero

Tau® =0.0000, Tau =0.0000, I* =0.00%, Q=3.86, df =4, p=0.4254

Comparison of Model 1 with the null model

Total b dy variance (i pt only)

Tau® =0.0075, Tau =0.0865, I* =5.14%, Q=5.27, df =5, p=0.3837
Proportion of total between-study variance explained by Model 1
R analog=1.00

Fig. 1. Continued
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(c) variable: duration of illness (Number of patient groups, n = 6)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

Standard 5% L 2-sided
Covariate Coefficient £ Ivalue Pvalue
ntercept A0E8 02188 04TTE 03840 A1 083
duration of liness 00813 00868 00888 0.2%13 084 03489

Statistics for Model 1

Test of the model: Simultaneows test that all coeficlents (excluding Intercept) are rers
Qu=0.88, df = |, p=0.3439

Goodness of itz Test that snexplained varlance bs reve

Tou' =0.0126, Taum 01131, F=8.31%, Qe 436, of =4, p=0.3592

Comparison of Model 1 with the null model
Total between. study variance (interoept anly)
Tos" = 00075, Tou= 00865 I"=5 1%, Q=527 Ffes pei837

Proportion of total between-study varkance explained by Model 1
R analog = 0.00 (computed value is -0.71)

(d) variable: duration of treatment (Number of patient groups, n = 6)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

Standard G N Tvided
Convariate Coetficient Ervor L u 2 walue Pl
Intercept 0.0016 0.22% 04881 08512 001 05845
duration of treastment (m) 00034 0.0400 -0.054% Q1017 0.5% 0.5584
Stativtics for Model L

Teat of the model: imultaneows test that all coefficients (excuding intercept) are tero
Q=034 & =1, p=0.5584

Goddaesd of BE: Tedt that snexplalned varlamoe is iefo

Tou' = 00314 Tau=0.1772, 1" = 18.30%, Q=4.%), df = 4, p=0. 291

Compariven of Model 1 with the sull model

Total between-study variance (intercept only)

Tau' = 0U00TS, Thu = 00865, 1" = 5.14%, Q=527 &f =5, p=0.2827
Proportion f total b dy vark cplained by Madel 1
A analog = 0,00 [computed vabue is -1.19)

(e) variable: PANSS at pre-treatment (Number of patient groups, n = 3)

Analysis was not conducted for this variable because of insufficient group size.

Fig. 1. Continued
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(4) NAA, frontal

(a) variable: age (Number of patient groups, n = 24)
Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

Covariate Coofficient StRdard  95%  S8% ., 2.sided

Error  Lower Upper Pvalue
Intercept 0.2638 0.4964 -0.7092 1.2369 0.53 0.5951
age -0.0054 0.0163 -0.0374 0.0266 -0.33  0.7406
Statistics for Model 1

Test of the model: Simultaneous test that all coefficients (excluding intercept) are zero
Q=0.11, df =1, p=0.7406

Goodness of fit: Test that unexplained variance is zero

Tau® =0.1398, Tau =0.3739, I* = 56.33%, Q= 50.38, df =22, p =0.0005

Comparison of Model 1 with the null model
Total between-study variance (intercept only)
Tau® =0.1308, Tau =0.3616, I* =55.07%, Q=51.19, df =23, p =0.0006

Proportion of total between-study variance explained by Model 1
R* analog = 0.00 (computed value is -0.07)

(b) variable: gender (Number of patient groups, n = 24)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

Covariate Cooliciont SRS 035 BN . 2-ekied

Error Lower Upper P-value
Intercept -0.1573 0.2654 -0.6775 0.3629 059 05534
female_ratio 0.0082 0.0077 -0.0069 0.0233 1.06 0.2889

Statistics for Model 1

Test of the model: Simultaneous test that all coefficients (excluding intercept) are rero
Q=112 df=1, p=0.2689

Goodness of fit: Test that unexplained variance is 1ero

Tau® =0.1266, Tau =0.3558, I* =54.25%, Q=48.09, df = 22, p=0.0011

Comparison of Model 1 with the null model

Total between- study variance (intercept only)

Tau® =0.1308, Tau = 0.3616, I* =55.07%, Q=51.19, df = 23, p =0.0006
Proportion of total between-study variance explained by Model 1
R* analog=0.03

Fig. 1. Continued
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(c) variable: duration of illness (Number of patient groups, n =21)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

" i ch Stamdard W06 = Zided

Eme Lower  Upper Twles Powalue

Interoept R E ] 0L17e 00048 04774 om0

duration of Hiness 00021 00253 D04 OO%1e 008 0%
Statisthos for Model 1

Test of the model: \imultaneous test that 3ll coefficients (emtluding intermept) are rere
Q=001 df =1, p=0531

Goodness of Ht: Test that unexplained variance is rero

Too = 0,051 7, Tou = 0. 3895, ¥ = 56.90%, Q= 4411, of = 19, p= 0000

Compatisen of Model 1 with the null model

Tokal b stindy varl [ Pt oaly)
Tou® = 01366, Tou = 0.3636, ¥ = 54.77%, Q= 3472, of = 20, p = 0.0014
Praportien of tetal b study vark plained by Medel |

R snalog = 0.00 (computed value i5 -0.11)

(d) variable: duration of treatment (Number of patient groups, n = 23)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

Standard 9% L 2-ided
Covarkate Coeffclent Bver Lowsr Upper Fualue Pastio
Imteroept 00053 01666 0308 03N D03 0T
duration of treatment (m) 0.0¥% 00340 -00D3N0 01090 0y 0N

Statistics Tod Model 1

Tost of the model: Smultansous test that sl conttichonts (exdluding intercept) are 1er
Qe el p=0 TN

Goadness of Bt Test that unenplained varlance by oo

Too = 0 LALE, Tow =0, 3764, 1" = 57.04%, O = 8009, & = 71, p=0.000%

Compaiiven of Model 1 with the null model

Total betweon shudy varlance (nterept anly)

Tou' = 00060, Tau = 03684, 1" » 56.07%, Q= 5008, o = 12, p=0.0006
Praportien of total bety udy vadl plained by Model |
R* arlog = 0.00 (computed value 15 -0.04)

Fig. 1. Continued
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(e) variable: PANSS at pre-treatment (Number of patient groups, n = 18)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

. Coetcient Standard % L " 2alded

tete Eriod Livwwi  Lipped - P value
Imteroept D4l A0S <1980 1LOTH 4% o
pie_MANGA total 00064 G008 00117 oae oM ey
Statisthos fos Model 1

Test of the model: Umultansous test that all coeifldents (pucluding intercept) are 1ero
G049, =) p=0anly

Gosdnes of Bt Test that unexplained varlance by 1o

Toar = 00909, Tou s 04068, ' « 64.31%, Q= 4408 of = 16, p=0.0001

Compativen of Model 1 with the null model
Total between study varlance (Interoept anly)
Tou' = 0177, Tou = 04220, 1 = 62,948, Q= 807, of = 17, p = 0.0002

Pisportien of total betwesn vudy vadlenie explained by Model |
K srialog = 0,00 (computed value i3 -0.07)

(5) NAA, thalamus
(a) variable: age (Number of patient groups, n="7)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

i Standard  95% 95% 2-sided

riate ORt orer  Lower Upper Twive o e
Intercept 0.4227 0.5021 -0.5614 1.4067 0.84 0.3993
age 0.0021 0.0186 -0.0344 0.0386 0.11 09083

Statistics for Model 1

Test of the model: Simultaneous test that all coefficients (excluding intercept) are rero
Q=0.01, df =1, p=0.9095

Goodness of fit: Test that unexplained variance is zero

Tau® =0.0000, Tau=0.0000, ¥ =0.00%, Q=1.48, df =5, p=0.5158

Comparison of Model 1 with the null model

Total b study variance (i pt only)

Tau® =0.0000, Tau =0.0000, I* =0.00%, Q=1.43, df =6, p=0.9602
Proportion of total b study vari cplained by Model 1
R* analog=0.00

Fig. 1. Continued
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(b) variable: gender (Number of patient groups, n =7)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

Covariate Cosficieny SBNUONd 95X X, 2-slded

Error  Lower Upper P-value
Intercept 0.3378 0.4346 -0.5139 1.189% 0.78 0.4369
female_ratio 0.0042 0.0128 -0.0207 0.0292 0.33 0.73%3

Statistics for Model 1

Test of the model: Simultaneous test that all coefficients (excluding intercept) are zero
Q=011 df=1, p=0.7393

Goodness of fit: Test that unexplained variance is zero

Tau® =0.0000, Tau =0.0000, I* =0.00%, Q=1.38, df =5, p=0.9267

Comparison of Model 1 with the null model

Total between-study variance (intercept only)

Tau® =0.0000, Tau =0.0000, I* = 0.00%, Q=1.43, df =6, p=0.9602
Proportion of total bety study vari lained by Model 1
R* analog=0.00

(c) variable: duration of illness (Number of patient groups, n = 7)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

Covariate Coefficieny Standard  95% - 95% -, L, 2-sided

Error Lower Upper P-value
Intercept 0.4741 0.1418 0.1961 0.7520 3.34  0.0008
duration of illness 0,0012 0.0280 -0.0537 0.0561 0.04  0.9655

Statistics for Model 1

Test of the model: Simultaneous test that all coefficients (excluding intercept) are rero
Q=0.00,df =1, p=0.9655

Goodness of fit: Test that unexplained variance is zero

Tau® =0,0000, Tau=0.0000, I* =0.00%, Q=1.43, df =5, p=0.9145

Comparison of Model 1 with the null model

Total b study vari G ptonly)
Tau® =0.0000, Tau=0.0000, I* =0,00%, Q=1.49, df =6, p=0.9602
Proportion of total b udy vari plained by Model1

R* analog=0.00

Fig. 1. Continued
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(d) variable: duration of treatment (Number of patient groups, n=7)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

standard  95% 95% 2-sided
et dest “ovor  Lower Upper Zwive  aive
Intercept 0.5097 0.1715 0.1736 0.8458 2.97 0.0030
duration of treatment (m) -0.0095 0.0409 -0.08% 0.0706 -0.23 0.8162
Statistics for Model 1

Test of the model: Simultaneous test that all coefficients (excluding intercept) are zero
Q=0.05, df =1, p=0.8162

Goodness of fit: Test that unexplained variance is rero

Tau® =0.0000, Tau = 0.0000, I* =0.00%, Q=1.44, df =5, p=0.9204

Comparison of Model 1 with the null medel

Total b dy vark (i pt only)

Tau® =0.0000, Tau =0.0000, I* =0.00%, Q=1.43, df =6, p=0.9602
Proportion of total between-study variance explained by Model 1
R* analog=0.00

(e) variable: PANSS at pre-treatment (Number of patient groups, n = 5)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

Standard  95% 5% 2-sided
Error  lower Upper z P-value
Intercept 0.1548 1.7098 -3.1964 3.5060 0095 0927
pre_PANSS_total 0.0039 0.0195 -0.0343 0.0420 0.20 0.8422
Statistics for Model 1

Test of the model: Simultaneous test that all coeffi cients (excluding intercept) are rero
Q=004 df =1, p=0.8422

Goodness of fit: Test that unexplained variance is rero

Tau® =0.0000, Tau=0.0000, I* =0.00%, Q=1.29, df =3, p=0.7323

Comparison of Model 1 with the null model

Total between-study variance (intercept only)

Tau® =0.0000, Tau = 0.0000, I* =0.00%, Q=1.33, &f =4 p=0.8569
portion of total b study vari cplained by Model 1

R* analog=0.00

Fig. 1. Continued
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(6) NAA, basal ganglia

(a) variable: age (Number of patient groups, n =5)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

Standad W% o 2-sbded
Covariate Cosfllcent Z-walue i
Intercept 11415 L6156 00850 Z.3880 18% Q037
afe L0374 0071} -007es ODDaA7 1% Lo
Statistics for Model 1

Test of the model: Simultansoes test that il coetfi dlents (Pxclading intercept) are rere
Qeill sl pe0OTel

Geodnes of Bt Test that enexplained variance is rero

Tou = L0000, Tou=s L0000, Pul00%, Q=268 f = 3, pu i aa3]

Compariion of Madel 1 with the null model

Totad ben wtudy [ anby)

Tou® = (L0586, Touw 02421, Pu 30.50%, Qs 73, Ff u g pul 1SS
Propertion of total b udy vadia 2 d by Madel 1
R analog=1.00

(b) variable: gender (Number of patient groups, n = 5)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

Standard  95% 95% 2-sided

Emor  Lower Upper & P-value
Intercept 0.0574 0.5631 -1.0463 11611 0.10 0.%5188
female_ratio 0.0012 0.0189 -0.0360 0.0383 0.06 0.9512

Statistics for Model 1

Test of the model: Simultaneous test that all coefficients (excluding intercept) are zero
Q=0.00,df =1, p=0.9512

Goodness of fit: Test that unexplained variance is zero

Tau' =0.1153, Tau=0.3395, P =48.15%, Q=5.79, df =3, p=0.1225

Comparison of Model 1 with the null model

Total b study variance (i ptonly)
Tau® =0.0586, Tau=0.2421, * = 30.90%, Q=5.79, df =4, p=0.2155
Proportion of total b study vari plained by Model 1

R* analog=0.00 (computed value is -0.97)

Fig. 1. Continued
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(c) variable: duration of illness (Number of patient groups, n =5)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

Standard  95% 95% 2-sided

dent “erer  Lower Upper e alve

Intercept 0.3568  0.2484 -0.1222 08358 146 01443
duration of illness -0.0560 0.0375 -0.1294 0.0174 -1.49  0.1350

Statistics for Model 1

Test of the model: Simultaneous test that all coefficients (excluding intercept) are zero
Q=2.23,df =1, p=0.1350

Goodness of fit: Test that unexplined variance is zero

Tou® =0.0146, Tau=0.1207, F=8.99%, Q=3.30, &f =3, p=0.3481

Comparison of Model 1 with the null model

Total b study variance (i ptonly)

Tau® =0.0586, Tau=0.2421, * = 30.90%, Q=5.79, of =4 p=0.2155
Proportion of total b study vari phined by Model 1
R analog=0.75

(d) variable: duration of treatment (Number of patient groups, n = 4)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

Standard  95% 95% 2-sided

it deat oror  Lewer Upper Zwalee o oive
Intercept -0.1018 0.3068 -0.7032 0.4396 -0.33  0.7401
duration of treatment (m) 0.1122 0.0801 -0.0447 0.2692 1.40 0.1609

Statistics for Model 1

Test of the model: Simultaneous test that all coefficients (excluding intercept) are 1ero
Q=1.97,df=1, p=0.1609

Goodness of fit: Test that unexplained variance is rero

Tau' = 0.0000, Tau =0.0000, * =0.00%, Q=0.45, df =2, p=0.7958

Comparison of Model 1 with the null model

Totalb dy varik (i pt only)

Tau' =0.0000, Tau =0.0000, * =0.00%, Q=2.42, df =3, p=0.48395
Proportion of total b study vari ined by Model 1
& analog=0.00

Fig. 1. Continued
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(e) variable: PANSS at pre-treatment (Number of patient groups, n = 5)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

Standard  95%  95% 2-sided
Covariate Coefficient Eived v Z-value S
Intercept -0.43%8¢ 0.9261 -2.254% 1.3753 -0.47 0.6348
pre_PANSS_total 0.0085 0.0111 -0.0152 0.0282 0.59 05561

Statistics for Model 1

Test of the model: Simultaneous test that all coefficdients (excluding intercept) are zero
Q=0.35,df =1, p=0.5561

Goodness of fit: Test that unexplained variance is 7ero

Tau* =0.1119, Tau=0.3345, I* = 42.28%, Q=5.20, &f =3, p=0.1579

Comparison of Model 1 with the null model

Total b study vari G pt only)

Tau® =0.0586, Tau=0.2421, I* = 30.90%, Q=5.79, of =4, p=0.2155
Proportion of total between-study variance explained by Model 1
R analog=0.00 (computed value is -0.91)

(12) ML, frontal

(a) variable: age (Number of patient groups, n=11)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

Standard  95% 9% 2-sided
Covariate Coefficient Lower Upper Zvalue Pvalue
Intercept -0.1612 0.4889 -1.1194 0.7970 -0.33  0.7416
age 0.0035 0.0153 -0.0265 0.0336 0.23 0.8180

Statistics for Model 1

Test of the model: Simultaneous test that all coefficients (excluding intercept) are zero
Q=0.05, df =1, p=0.8180

Goodness of fit: Test that unexplained variance is rero

Tau® =0.0000, Tau =0.0000, I* =0.00%, Q=3.73, df =9, p=0.9281

Comparison of Model 1 with the null model

Total between-study variance (intercept only)
Tau® =0.0000, Tau =0.0000, P =0.00%, Q=3.79, df =10, p =0.9565
rtion of total b study vari lained by Model 1

L

R* analog=0.00

Fig. 1. Continued
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(b) variable: gender (Number of patient groups, n = 11)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

Standard  95% L. T 2-sided
Covariate Coefficient E § Zowalue Pl
Interoept 00064 02738 04589 04122 00T 0546
female_ratio “0.0010 0005y 00126 0.010% 017 0883
Statistics for Model 1

Test of the modek: Simultaneows test that all coe®icients (excluding intercept) are sero
Q=0.00, &f =1, p=0.863¢

Goodness of Btz Test that unexplained varianoe i rero

Tou' = 0.0000, Teu=0.0000, 1" =0.00%, Q=37 of =5, p=0.9267

Comparison of Model 1 with the null model

Teital between- study variance (i pt onky)

Toud = 0L0B0N, Tau = 0.0000, I* = 000K, 0w 379, of = 10, pw L9565
Prapartion of total between- udy varanoe explained by Model 1
¥ analog = 0.00

(c) variable: duration of illness (Number of patient groups, n = 10)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

Standerd N N 2-sided
Covarlate Coelfi clent Emor L \ I-walue Poval
Interiept D177 I8 031 AIMT 4.3 0.9
duration of illness 0.0 % R02¥ 00X Abe 0% 0.3M1
Stativtics for Model L

Teit of the madel: Simultaneons test that all coetli cents (pxcleding intercept) are pero
Q=05 of =L, peRIdel

Goodness of B Test that wnexplained variance is rero

Ta® = 0.0000, Taui = 0.0000, 1* = 0.00%, Q= 1.7, f «f, p= 03T

Comparivon of Madel 1 with the aull model

Total b tudy warkance (intescept onby)
Taus' = 0.0000, Tau = 0.0000, I* = 0L00%, Q= 2.63, of =3, p=0.5734
Propodtion of total between itudy variande explained by Model 1
W snalog= 0.00

Fig. 1. Continued
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(d) variable: duration of treatment (Number of patient groups, n = 10)
Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

Standard 9% = - slded
Covadiste Coefichent N I value Pralus
Interoept QU074 OLIgEl 04080 07531 045 s
duration of treatment (m) o011 Q02T -0.0%3% Q0% oA 0%

Stativties for Madel 1

Test of the madel: Simultaneous test that all coeiiclents (ededing intercept) are e
Quupd, of = ), pw 0934

Goodneys of Bz Test that unexplained varkance b 1eio

Tou' =0.0000, Twu = 0.0000, I* = 0.00%, = 130, of = #, p=0.5120

Comparivon of Madel 1 with the null medel
Total between. study varkance (Intercept anby)
Tou® = 00000, Twu = 0.0000, * = 0.00%, G w315 df w3, pe=0.337

Propodtion of total between. study varlance explained by Model 1
B analog = 0,00

(e) variable: PANSS at pre-treatment (Number of patient groups, n = 9)

Main results for Model 1, Random effects (MM), Z-Distribution, Std diff in means

Standard 0% e 2-vided
Covariate CoeMichent = e Upper Zwalue o e
ntwioept AT 0507 L4027 ORESH 067 03013
pro_PANYS_total L0033 00066 -0.0030 00169 0E0  0.5EIS

Statiitics for Madel 1

Test of the medek: Simultaneous test that all coef clents (modeding Interoept) are 1ero
Qu0. ¥, o =], pw0551%

Goodness of 1z Test that unesplabned varkanoe b rero

Tou' = 0.0000, Teu = 0.0000, " = 0.00%, Q= LIL of = 7, pe.s547

Comparivon of Madel 1 with the null madel

Total between. study varance (Intercept onby)

Tou' = 0.0000, Teu = 0.0000, 1* = 0.00%, C= 367, df w8, p=0.6859
Propodtion of total between. study varlance explabned by Model 1
R analog = 0u00

Fig. 1. Continued
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(a) Funnel Plot of Standard Error by Std diff in means
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(b) Funnel Plot of Standard Error by Std diff in means
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Funnel Plot of Standard Error by Std diff in means
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Fig. 2. Funnel plot of (a) glutamate + glutamine (GIx) differences in the frontal cortex, (b) N-acetylaspartate (NAA) dif-
ferences in the thalamus, and (c) myo-inositol (MI) differences in the thalamus.
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5017 articles were identified through our initial database search. Among them, 32 articles
met the eligibility criteria for our meta-analysis. From these article records, we retrieved data
for 39 patient groups.

3. Outcomes

We investigated changes in neurometabolite levels between pre- and post-treatment in the
following ROIs:

1) frontal cortex including frontal white matter, anterior cingulate cortex, medial prefrontal
cortex, and dorsolateral prefrontal cortex

2) temporal cortex

3) parieto-occipital cortex

4) thalamus

5) basal ganglia

6) hippocampus

MRS data in the cerebellum were not investigated because of a lack of sufficient data size.

When bilateral data were reported, only those of the left hemisphere were included, as it
was examined in most research. In case the metabolite data of the same sample were reported
from two different sub-regions within the same ROI, we included data for the sub-region more
frequently used by others. If an article reported two or more kinds of measures of metabolites,
we prioritized an absolute metabolite value with cerebrospinal fluid ratio correction, and if not
available, we used the ratio of a metabolite to the creatine level. If data of three or more time
points were reported from the same publication, we used data at the first follow-up as well as
at baseline to minimize other effects on metabolites.

4. Meta-analysis

1) Software used for meta-analysis: Review Manager Version 5.3 (http://tech.cochrane.org/
revman)

2) Statistical methods: random-effects model, standardized mean difference (SMD) method
between pre- and post-treatment

3) Index of heterogeneity: Q-test and I2 index

Characteristics of the included data of the meta-analysis are shown in Datasheet 1.

5. Moderator analyses
5.1. Subgroup analyses

5.1.1. Effects of treatment type

Because type of treatment could influence changes in neurometabolite status, we performed
the meta-analysis by dividing the patient groups into two subgroups: AP subgroups and non-AP
subgroups.

5.1.2. Effects of ROI location within the frontal cortex

Because previous MRS research indicated that the location of ROIs within the frontal cortex
might affect the neurometabolite status, we divided the frontal ROIs based on 1) whether they
were principally composed of gray matter or white matter, and 2) whether they were located in
the ventral part or dorsal part of the frontal lobe, and investigated neurometabolite changes in
these frontal sub-regions separately.

Subgroup analyses were conducted if they were based on three or more patient groups.


http://tech.cochrane.org/revman
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5.2. Meta-regression analyses

Using Comprehensive Meta-Analysis version 3, we performed meta-regression analyses to in-
vestigate the effects of clinico-demographic variables on neurometabolites. The analyses were
conducted for ROIs of five patient groups or more. The variables investigated include age, gen-
der, illness duration, treatment duration, and symptom severity at baseline measured by Positive
and Negative Syndrome Scale [3] (Fig. 1).

6. Publication bias

For regions and metabolites in which significant treatment effect was found, we investigated
publication bias by visual inspection of a funnel plot and by using Begg and Mazumdar rank
correlation, with Comprehensive Meta-Analysis version 3. We did not find any publication bias
for frontal cortex GIx, thalamus NAA and thalamic MI (tau = 0.15, p=0.49; tau = —0.07, p=0.85;
tau = 1.00, p=0.11, respectively) (Fig. 2).

7. Quality assessment

Risk of bias was assessed by modified Newcastle - Ottawa Quality Assessment Scale [4]. Par-
ticipants’ selection (case definition, representativeness, ascertainment of exposure, definition of
controls) and exposure (outcome assessment, follow-up period, adequacy of follow-up) were in-
dependently scored by two review authors, MK and SM. Discrepancies were resolved by discus-
sion between the two. Higher scores indicate better quality (maximum total score = 14).
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