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ARTICLE INFO ABSTRACT

Keywords: Post-mortem studies consistently show evidence of reduced synaptic protein levels in patients with schizo-
Schizophrenia phrenia. Clinically high-risk subjects show a steeper decrease in grey matter thickness and in vitro modeling
Synapse pruning using patient-derived cells implicate excessive synaptic pruning during neurodevelopment as a part of the
SNAP-25 schizophrenia pathophysiology. However, it is unclear to what extent synapse elimination is present during
SYT-1 various stages of the disease, which is of clinical importance as in a real-world setting most subjects received
their first-episode psychosis (FEP) diagnosis not until their mid-twenties. In the present study, we measured
cerebrospinal fluid (CSF) concentrations of the two pre-synaptic proteins synaptosomal-associated protein 25
(SNAP-25) and synaptotagmin-1 (SYT-1), both of which are increased in conditions of ongoing synaptic de-
generation, in 44 FEP subjects (mean age 29.9 years) and 21 healthy controls (25.9 years) using im-
munoprecipitation mass spectrometry. Neither protein was found to differ between healthy controls and pa-
tients, and they showed no correlation with symptom ratings, cognitive performance or antipsychotic
medication. Additional studies in high-risk subjects in the early prodromal phase will be needed to address if

excessive synapse destruction occurs before the development of overt psychotic symptoms.
Introduction generally considered to peak in adolescence, postmortem studies in-
dicate that this process in healthy individuals may continue at least into
Synaptic remodeling is a dynamic process of ultimate importance the third decade of life (Petanjek et al., 2011). Schizophrenia is sug-
for brain functions and behavior. Although synapse elimination is gested to involve a developmentally disrupted neuronal connectivity of
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the brain involving e.g. between temporal and frontal regions, as well
as hippocampus (Lawrie et al., 2002; Meyer-Lindenberg et al., 2005;
Stephan et al., 2009). Postmortem and genetic studies suggest a reduced
spine density in schizophrenia (Blennow et al., 1996; Davidsson et al.,
1999; Harrison, 1999; Glausier and Lewis, 2013). In addition, magnetic
resonance imaging (MRI) studies of high-risk subjects indicate that the
decline in grey matter thickness occurs already in late adolescence,
although this technique does not allow for direct visibility of synaptic
degeneration (Lawrie and Abukmeil, 1998; Levitt et al., 2010). A recent
positron emission tomography study found lower density of synaptic
vesicle glycoprotein 2A (SV2A) across several brain regions in patients
with chronic schizophrenia compared to healthy volunteers (Onwordi
et al., 2020). Notably, according to a recent study, patient-derived
cellular models (Sellgren et al., 2019) show a hyperactive synaptic
pruning secondary to increased copy numbers of the long form of the
schizophrenia risk gene complement factor 4A (C4AL).

Synaptosomal-associated protein (SNAP)-25 and synaptotagmin
(SYT)1 are situated in synaptic terminals of nerve cells, and essential for
neurotransmitter release. A number of previous post-mortem studies
show abnormalities of these proteins in schizophrenia (Gabriel et al.,
1997; Young et al., 1998; Sokolov et al., 2000; Knable et al., 2004;
Ramos-Miguel et al., 2015). Further, these protein appears to interact
with antipsychotic treatment (Gil-Pisa et al., 2012). In addition, SNAP-
25 and SYT1 in the cerebrospinal fluid (CSF) are generally suggested to
reflect synaptic destruction (Brinkmalm et al., 2014b; Ohrfelt et al.,
2016). Clinical in vivo evidence for an increased synaptic pruning in
schizophrenia is sparse. Here, we clinically assess synapse remodeling
in the disease by analyzing CSF SNAP-25 and SYT1, recently suggested
as biomarkers to reflect synaptic degeneration in Alzheimer’s disease
(Brinkmalm et al., 2014a; Ohrfelt et al., 2016). In this study all soluble
forms of SNAP-25 (SNAP-25tot), as well as the longer soluble forms
including at least amino acid 32-40 (SNAP-25aa40), and SYT-1 were
analyzed in well-characterized first-episode psychosis (FEP) patients
and healthy controls collected from a longitudinal study of schizo-
phrenia.

Experimental procedures
Patients

The Karolinska Schizophrenia Project(KaSP) enrolls drug-naive
first-episode psychosis pateints and age- matched healthy controls in a
outpatient cinical program. 44 FEP Patients who met criteria of schi-
zophrenia, delusional disorder, brief psychotic disorder, psychotic dis-
order not otherwise specified or schizoaffective syndrome according to
Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) were
enrolled. After 1.5 years of reassessment, the following diagnoses were
made: schizophrenia (n = 27), psychotic disorder not otherwise spe-
cified (n = 5), delusional disorder (n = 6), brief psychotic disorder (n
= 1), schizoaffective syndrome (n = 3). Two patients recovered from
the psychotic episode. The exclusion criteria were neurologic or severe
somatic disease, substance abuse, or antipsychotic treatment > 1
month (one patient that was treated for 57 days was included as an
exception). 14 patients had a history of psychiatric illness, other than
psychosis, before enrollment. Additional brain magnetic resonance
imaging (MRI) was performed to exclude major brain abnormalities.
Clinical characterization was conducted during the first 10 days of
enrollment with the Positive and Negative Syndrome Scale (PANSS),
the Global Assesment of Functioning (GAF), the Clinical Global
Impression (CGI). Alcohol Use Disorders Identification Test (AUDIT)
and Drug Use Disorders Identification Test (DUDIT) were used to screen
for substance abuse. For most patients, GAF, PANSS, cognitive testing
and lumbar puncture were all performed within a 10-day period,
whereas seven of the patients underwent these investigations during a
period from 14 to 40 days.
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Controls

Twenty-one healthy volunteers were recruited by advertisement.
Exclusion criteria were previous or current substance abusement eval-
uated with AUDIT and DUDIT, psychiatric illness evaluated by The Mini
International Neuropsychiatric Interview (MINI), or first-degree re-
latives with psychotic illness. None of the control subjects were on any
pharmacological medication at the time of the study. Routine labora-
tory blood and urine tests and as well as MRI were conducted to exclude
abnormal physical conditions. For all healthy controls, cognitive test
session and lumbar puncture were all performed within 15 days.

Lumbar puncture

Most lumbar punctures were performed between 07.45 and 10.00
a.m. after a night of rest and avoidance of physical activity at least 8 h
before sampling. Due to clinical routines, morning sampling was not
possible in the remaining FEP patients (n 18). To control for this
confounding factor, seven controls also underwent lumbar puncture
during the same time interval (that is, 1030 and 1315 h).

A disposable atraumatic needle (22 G Sprotte, Geisingen, Germany)
was inserted at the L4-L5 level with the subject in the right decubitus
position. CSF was allowed to drip into a plastic polypropylene tube,
protected from light, and then centrifuged in a 5810 R, Eppendorf AG
(Hamburg, Germany), at 1200 rpm (350 g) for 10 min after the punc-
ture. Cell-free CSF was prepared and stored in aliquots at —80 °C within
one hour of sampling until analyzed. All samples underwent routine
analyzes to exclude blood contamination and inflammatory/infectious
disorders (cell counts, immunoglobulin G and albumin concentrations
and oligoclonal bands.

Analysis of SNAP-25 and SYT-1

SNAP-25 and SYT1 was measured by immunoprecipitation mass
spectrometry (IP-MS). The SNAP-25/synaptotagmin-1 assay consists of
enrichment with immunoprecipitation (IP) followed by quantitation
with liquid chromatography/tandem mass spectrometry (LC-MS/MS).
The IP was performed with automated magnetic-particle processing in a
96-well plate format on a KingFisher™ Flex System (Thermo Fisher
Scientific). CSF samples (200 pL) were incubated 90 min at 22 °C with
mouse monoclonal antibodies clone 41.1 (Synaptic Systems) and SMI81
(Biosite) added (0.5 g/L) to IgG-coated magnetic beads (Dynabeads
M-280 Sheep anti-Mouse IgG (Thermo Fisher scientific)). After washing
in 0.025 % Tween in PBS, PBS and 50 mM NH4HCO3, captured proteins
were eluted with 0.5 % aqueous formic acid, and dried in a vacuum
centrifuge overnight. The plate was stored at —20 °C until use.
Digestion was performed by reconstituting the sample in a mixture of
Trypsin/Lys-C (Promega) in 50 mM NH4HCO3 and incubating at 37 °C
overnight. Each sample was subsequently transferred to LC-vials
(SUN-SRi) and loaded into the LC autosampler. Stable heavy iso-
tope-labelled standards (IS) were added to the sample before IP (SYT1
MS Standard C13 and Nl15-labeled recombinant protein
(NP_001129278, Origene), and SNAP-25 Ac-2-16[RR] (AQUA Ultimate
Thermo Fisher Scientific)) and at reconstitution (SNAP-25 Ac-2-16[L],
18-30[R], 32-40 [K] (AQUA Ultimate Thermo Fisher Scientific)).
High-resolution parallel reaction monitoring (HR-PRM) analyses were
performed on a Q Exactive quadrupole-orbitrap mass spectrometer
(Thermo Fisher Scientific) coupled to an Ultimate 3000 standard liquid
chromatography system (Thermo Fisher Scientific). The samples (50
uL) were loaded directly onto a Hypersil GOLD HPLC C18 column
(Thermo Fisher Scientific) with 0.1 % aqueous formic acid at 300 pL/
min. The mass spectrometer was set to acquire scheduled pairs or tri-
plets of fragmentation scans (PRM scans) in profile mode, allowing si-
multaneous detection of the CSF peptide and the corresponding IS.
LC-MS/MS raw files acquired with Xcalibur software version 2.2
SP1.48 (Thermo Fisher Scientific) were imported into Pinpoint software
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version 1.3.0 (Thermo Fischer Scientific), where LC-MS peak areas
were generated. CSF levels of SNAP-25tot (Ac-2-16), SNAP-25aa40
(32-40) and SYT-1 (215-223) were calculated by multiplying the ratio
of the LC-MS peak areas of with the concentration of the corresponding
IS. SNAP-25tot corresponds to the total level of all soluble forms of
SNAP-25 containing the SMI81 epitope Ac-2-16, whereas SNAP-25aa40
corresponds to the level of the longer soluble forms (including Ac-2-11
and at least amino acids 32-40). SYT-1 corresponds to the levels of all
soluble SYT-1 forms that contain the epitope of 41.1 which includes the
area around the N-terminal portion of the first C2-domain (specifically
amino acids 215-223).

Cognition

All participants underwent MATRICS Consensus Cognitive Battery
(MCCB) test to evaluate cognitive function which was performed by a
qualified psychologist. This battery included ten tests that measure
seven cognitive domains. The following tests were used: attention/
vigilance (Continuous Performance Test-Identical Pairs), speed of pro-
cessing (Category Fluency: Animal Naming, Trail Making Test: Part A),
verbal learning (Hopkins Verbal Learning Test-Revised), working
memory (Wechsler Memory Scale: Spatial Span) and visual learning
(Brief Visuospatial Memory Test-Revised).

Statistical analysis

The normality of data was determined by the D’Agostino and
Pearson omnibus normality test. Unpaired t-test and Chi-squre test were
used to compare numerical and categorical variables respectively.
Comparison of the cognitive tests between healthy controls and patients
was performed giving an alpha-threshold of 0.005 after Bonferroni-
corrected for multiple testing. Symptom ratings were highly correlated,
and therefore not corrected for repeated measure. We used regression
model to study potential confounding factors in predicting disease
status and association between synapse markers and different variables.
All data were performed using Prism version 5.0 (GraphPad Software,
La Jolla, CA, USA) and SPSS Statistics version 20.0 (IBM, Armonk, NY,
USA). Significance level was set to P < 0.05, and all reported P-values
are two-sided.

Results

Demographic and clinical characteristics of FEP patients and
healthy controls are presented in Table 1. There was no significant
difference in sex distribution or body mass index (BMI) between FEP
patients and controls, while age and nicotine users were statistically
different. For cognitive tests, most domains were significantly different
between the groups. Almost half of the patients were under anti-
psychotic treatment at the time of CSF sampling (mean number of days
on treatment: 15.9 + 2.7 days). The most commonly used anti-
psychotics in our cohort were olanzapine, aripiprazole, risperidone, and
quetiapine.

CSF concentrations of synapse markers in FEP patients and healthy controls

CSF levels of SNAP-25tot, SNAP-25aa40, or SYT-1 were not sig-
nificantly affected by age, sex, or BMI in the combined FEP and control
group, or in each group analysed separately (Table 2). FEP patients
using nicotine, or an antipsychotic, displayed similar levels as the re-
maining FEP patients (Table 2). No statistical differences between
controls and FEP patients regarding CSF levels of SNAP-25tot
(46.4 = 2.8 pmol/L vs. 41.3 = 1.7 pmol/L, P = 0.104), SNAP-25aa40
(2.7 £ 0.2 pmol/L vs. 2.2 + 0.1 pmol/L, P 0.065), or SYT-1
(446.3 + 39.1 pmol/L vs. 387.9 = 19.4 pmol/L, P = 0.137) were ob-
served, although a trend for reduced CSF levels of SNAP-25aa40 in
patients was evident (Fig. 1). Analyses adjusted for age and sex also
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Table 1
Demographics and clinical characteristics.
Characteristics HC (n = 21) FEP patients (n = P
44)
Age (years) 259 +1.1 299 +1.3 0.04"
Gender (male/female) 11/10 27/17 0.49”
BMI (kg/m?) 22.2 0.6 22.5 + 1.0 (43) 0.82"
(20)
Nicotine users % 0% 30 % (11/37) 0.006"
DUP (months) - 9.7 + 1.8 (36) -
Medicine
Antipsychotics - 47 %(21) -
Benzodiazepines - 28 % -
Zopiclone - 23 % -
Antidepressants - 10 % -
Antiepileptic drugs - 3% -
PANSS
PANSS positive symptoms - 19.5 £ 0.8 -
PANSS negative symptoms  — 16.0 £ 1.1 -
PANSS general symptoms - 379+1.8 -
PANSS total - 73.4 £ 3.2 -
GAF symptoms - 31.8+71 -
GAF functioning - 41.6 + 1.7 -
CGI score - 43 %0.2 -
Cognitive test*
T™T 232+11 31.4 = 2.0(n = 39) 0.00083*
BACS_SC 61.2+1.8 47.2 %21 3.063e-06*
HVLT R 28.7 £ 0.7 243 +0.8 8.496e-05*
WMS_IILSS 185+ 0.6 16.0 £ 0.5 0.00289*
LNS 155 + 0.6 13.4 + 0.5 0.00858
NAB_MAZES 229 *0.9 19.28 + 0.9 0.00689
BVMT R 295 +1.1 226+ 1.1 3.475e-05*
Fluency 252 *1.3 22.0+0.9 0.04453
MSCEIT_ME 98.0 £ 1.2 89.1 £ 2.0 0.00046*
CPT_IP 61.6 = 27.3 23+0.1 0.04195

Values are given as mean + S.E.M. Abbreviations: BMI, body mass index; DUP,
duration of untreated psychosis; PANSS, Positive and Negative Syndrome Scale;
GAF, Global Assessment of Functioning; CGI, Clinical Global Impression; FEP,
first-episode psychosis; HC, healthy controls; BACS-SC, Brief Assessment of
Cognition in Schizophrenia Symbol Coding; BVMT-R, Brief Visuospatial
Memory Test-Revised; CGI, Clinical Global Impression; CPT-IP, Continuous
Performance Test-Identical Pairs; GAF, Global Assessment of Functioning;
HVLT-R, Hopkins Verbal Learning Test-Revised; PANSS, Positive and Negative
Syndrome Scale; TMT, Trail Making Test; WMS-III, Wechsler Memory Scale-3rd
Edition.

@ Unpaired t-test.

b x2 test.

* Significant after Bonferroni-correction, a-value = 0.005.

displayed similar results (SNAP-25tot: OR 0.965, P 0.139;
SNAP-25aa40: OR = 0.540, P = 0.056; SYT-1: OR = 0.997; P =
0.175). Furthermore, when restricting the analysis to patients diag-
nosed with schizophrenia at 1.5 years of follow up (n = 27), still no
significant differences compared to controls were observed. SNAP-25tot
(HS vs. FEP: 46.4 + 2.8 pmol/L vs. 41.7 = 2.2 pmol/L, P = 0.193),
SNAP-25aa40 (2.7 = 0.2 pmol/Lvs. 2.2 *+ 0.2 pmol/L, P 0.117), or
SYT-1 (446.3 = 39.1 pmol/L vs. 399.8 + 27.6 pmol/L, P = 0.337).

No correlations between CSF markers and symptom ratings, or
cognitive performance in FEP patients were found (Table 3). However,
as expected, the synaptic markers showed a strong interrelationship
(SNAP-25tot vs. SNAP-25aa40, r = 0.801, SNAP-25tot vs. SYT-1, r
0.880, SYT-1 vs. SNAP-25aa40, r = 0.849).

Discussion

Recent studies in Alzheimer’s disease show promising results for
both SNAP-25 and SYT1 in the CSF as biomarkers in the early stages of
the disease, reflecting synapse degeneration(Brinkmalm et al., 2014a;



C. Xu, et al.

IBRO Reports 8 (2020) 136-142

Table 2
Correlation between CSF concentrations of synapse markers and demographic parameters.
SNAP25tot SNAP-25aa40 SYT-1
FEP HC FEP + HC FEP HC FEP + HC FEP HC FEP+ HC
Age r =-0.03 r =-0.10 r =-0.09 r = 0.10 r = 0.03 r = 0.16 r =-0.12 r = 0.05 r =-0.11
P =0.87 P = 0.67 P = 0.47 P = 0.53 P = 0.89 P = 0.90 P = 0.43 P = 0.83 P =0.38
Gender r = -0.04 r = 0.20 r = 0.03 r = -0.04 r=20.20 r = 0.02 r = 0.02 r = 0.20 r = 0.07
P =0.80 P = 0.37 P = 0.83 P = 0.78 P = 0.40 P =0.86 P =0.89 P = 0.40 P = 0.57
BMI r=-017 r = 0.06 r=-0.12 r = -0.08 r=0.08 r=-0.05 r = -0.20 r = 0.08 r=-013
P =0.27 P = 0.80 P = 0.34 P = 0.63 P =0.76 P =0.70 P =0.20 P = 0.73 P =0.32
Use of nicotine® P = 0.59 n/a n/a P =0.23 n/a n/a P = 0.69 n/a n/a
Use of antipsychotics® P = 0.46 n/a n/a P = 0.15 n/a n/a P = 0.50 n/a n/a

@ Unpaired t-test otherwise Pearson correlation.HC, healthy controls.

Ohrfelt et al., 2016). Notably, these proteins appear to reveal the on-
going synapse degeneration rather than the presence of synapses per se.
The results of the present study show no significant differences in CSF
SNAP-25 or SYT-1 between FEP patients and healthy controls, although
the levels of SNAP-25aa40 tended to be lower in FEP patients compared
to healthy controls. As expected, the levels of SNAP-25 were highly
correlated with those of SYT-1, as both proteins act together as a
functional unit regulating neurotransmitter exocytosis(Zhang et al.,
2002). The results of the present study differ from those of Thompson
and coworkers(Thompson et al., 2003), who found an increase in CSF
SNAP-25 in patients with schizophrenia compared to healthy controls,
independent of treatment with haloperidol. This discrepancy may be
related to differences between FEP patients and patients with chronic
schizophrenia, or methods in the evaluation of SNAP-25.

Previous experimental studies show that the antipsychotics halo-
peridol or clozapine downregulate the gene expression of SNAP-25 in
the cornu ammonis 3 and cingulate gyrus, respectively (von Wilmsdorff
et al., 2018). The present clinical study though, does not provide evi-
dence for an effect of antipsychotics on CSF SNAP-25, although the
power of our analysis is relatively low in this regard.

A possible explanation for the negative finding here may be that a
phase of excessive synapse elimination occurs well before the appear-
ance of FEP. The mean age in our patient sample was close to 30 years
and we noted no effect on SNAP-25tot, SNAP-25aa40, or SYT-1 levels
by age in FEP patients or healthy controls. Our results mimic post-
mortem data from healthy controls showing only a slight decrease in
synapse density within this age range (Petanjek et al., 2011). Thus,
schizophrenia-related hyperpruning may predominately occur during
the physiological peak in synaptic pruning that takes place in late
adolescence. At the stage when the subjects show FEP symptoms, a
pathophysiological increase in synapse elimination might have been
normalized, and therefore undetectable by analysis of the SNAP-25 or
SYT1 biomarkers. A putative spacial difference in synapse elimination
in the brain may further complicate a true evaluation of pruning as a
pathophysiological factor or the disease.

A drug that is suggested to affect synapse remodeling is the anti-
biotic minocycline. Hyperpruning of synapses by microglial cells ap-
pears to be counteracted by the antibiotic minocycline, as shown both
in animal models (Miyazaki et al., 2016) and in schizophrenia-derived
in vitro models (Sellgren et al., 2019). Further, electronic health records
show that minocycline, when given in late adolescence, is associated
with reduced risk to develop schizophrenia later in life (Sellgren et al.,
2019). Several clinical trials with minocycline show that add-on treat-
ment with the drug is associated with symptom relief regarding total,
general and negative symptoms when compared to monotherapy (Solmi
et al., 2017; Xiang et al., 2017), although a recent randomized con-
trolled trial of minocycline in subjects with schizophrenia spectrum
disorder showed no benefits (Deakin et al., 2018). Notably though, all
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clinical trials with minocycline so far have been evaluated on patients
with chronic schizophrenia. Thus, to design successful clinical trials of
therapeutic interventions targeting synapse elimination, it is crucial to
identify to what extent this process prolongs into currently clinically
identifiable stages of the disease. Aligning with clinical studies showing
that cognitive deficits in schizophrenia are already established before
the prodromal phase of psychosis, and image studies showing a steep
decline in grey matter thickness in high clinical risk adolescents later
developing psychosis, our results highlight the importance of identi-
fying high-risk subjects already during adolescence for successful
therapeutic interventions targeting synapse elimination and cognitive
symptoms.

The present study holds several limitations. Analysis of SNAP-25
and SYT-1 in CSF does not allow evaluation of regional concentrations
of the compounds or a putative contribution of non-neuronal origin.
Previous post-mortem studies provide a heterogeneous picture re-
garding SNAP-25 or SYT-1 in schizophrenia, including region-specific
differences where an elevation of SNAP-25 is observed in prefrontal
association cortex (Thompson et al., 1998) whereas decreased levels
have been found in the inferior temporal cortex (Thompson et al., 1998)
the cerebellum (Mukaetova-Ladinska et al., 2002), and in hippocampus
(Young et al., 1998; Ebdrup et al., 2010; Osimo et al., 2019). Thus, we
cannot entirely exclude that a modest regional pathophysiological sy-
naptic remodeling occurs in FEP patients that is not reflected in the CSF,
at least not within the current study due to lack of power. Studies using
molecular imaging and radioligands for synaptic markers could shed
further light on this issue (Onwordi et al., 2020). Similarly, we cannot
exclude presence of non-neuronal SNAP-25 in the CSF levels. Also,
SNAP-25 is predominately expressed in glutamatergic neurons, with
sparse expression in GABAergic terminals, and may therefore not ty-
pically reflect elimination of inhibitory synapses (Verderio et al., 2004;
Matteoli et al., 2009). Finally, the power to detect potential differences
was limited due to the relatively small number of healthy controls. Also,
the difference in mean age between patients and healthy controls may
blur the interpretation of current data.

Taken together, our results highlight the importance of early iden-
tification of high-risk schizophrenia subjects for therapeutic interven-
tions aimed at reducing hyperactive synaptic pruning.
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Fig. 1. Synapse markers in the CSF from healthy controls (n = 21) and FEP
patients (n = 44). The three panels depict the levels of the two soluble forms of
SNAP-25tot (A), SNAP-25aa40 (B) and SYT-1 (C). Each point represents the
concentration of a single CSF sample and the horizontal lines represent the
mean value for each group. Statistical differences between controls and FEP
patients were determined using Unpaired t-test, P = 0.104 (A), P = 0.065 (B),
P = 0.137 (C), respectively.

Helsinki Declaration of 1975, as revised in 2008. All procedures in-
volving human subjects/patients were approved by Regional Ethics
Committee in Stockholm. All subjects included had given written in-
formed consent after receiving written and oral information.

Funding

This work was supported by grants from Psykiatrifonden, the

140

IBRO Reports 8 (2020) 136-142

Table 3
Correlation between CSF markers and symptom severity or cognitive functions
in FEP patients.

SNAP-25tot SNAP-25aa40 SYT-1
PANSS
PANSS positive symptoms 0.289 0.179 0.261
PANSS negative symptoms” 0.264 0.276 0.127
PANSS general symptoms 0.268 0.159 0.206
PANSS total 0.292 0.198 0.222
Severity of illness
GAF symptom” —0.087 -0.131 -0.139
GAF functioning -0.157 —0.064 —0.154
CGI* 0.111 0.226 0.195
Cognitive test*
TMT? 0.066 —-0.109 —0.102
BACS_SC —-0.011 0.052 0.014
HVLT R -0.125 —-0.071 —0.055
WMS_ILSS —0.080 —0.147 —-0.111
LNS -0.175 —-0.012 —0.020
NAB_MAZES" 0.026 0.018 0.021
BVMT R 0.020 0.001 0.008
Fluency 0.091 —-0.015 0.032
MSCEIT_ME —0.040 —0.047 —0.066
CPT_IP —0.022 0.075 —0.023

* Bonferroni correction was used in the Cognitive test, giving an a-threshold
of *P < 0.005 (0.05/10).

@ Spearman correlation otherwise Pearson’s correlation applied, results re-
presented the r value. Abbreviations: BACS-SC, Brief Assessment of Cognition in
Schizophrenia Symbol Coding; BVMT-R, Brief Visuospatial Memory Test-
Revised; CGI, Clinical Global Impression; CPT-IP, Continuous Performance Test-
Identical Pairs; GAF, Global Assessment of Functioning; HVLT-R, Hopkins
Verbal Learning Test-Revised; PANSS, Positive and Negative Syndrome Scale;
TMT, Trail Making Test; WMS-III, Wechsler Memory Scale-3rd Edition.
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