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specificity=86.9%) at the baseline and BAC of 79.7% (sensitivity=75.9%, 
specificity=83.6%) at the follow-up. In the NFBC 1966 schizophrenia 
patients, we found that SVM decision scores varied as a function of 
timepoint into the direction of more schizophrenia-likeness at the follow-up 
(paired T-test, Cohen’s d=0.58, P=0.004). The same was not true in controls 
(Cohen’s d=0.09, P=0.49). The SVM decision score difference*timepoint 
interaction related to the decrease of hippocampus and medial prefrontal 
cortex. The SVM models’ performance was also validated at the two rep-
lication samples (BAC of 77.5% in the CNP and BAC of 69.1% in the 
NMorphCH). In the NFBC 1966 the strongest clinical variable correlating 
with the trajectory of SVM decision scores over the follow-up was poor 
performance in the California Verbal Learning Test. This finding was also 
replicated in the CNP dataset. Further, in the NFBC 1966, those schizo-
phrenia patients with a low degree of SVM decision scores had a higher 
probability of being in remission, being able to work, and being without 
antipsychotic medication at the follow-up. The generalization of the SVM 
models to MDD was worse compared to schizophrenia classification 
(DeLong’s tests for the two ROC curves: P<0.001).
Discussion: The degree of schizophrenia-related neurodiagnostic 
fingerprints appear to magnify over time in schizophrenia. By contrast, the 
discernibility of these fingerprints in controls does not change over time. 
This indicates that the NF captures some schizophrenia-related progres-
sive neural changes, and not, e.g., normal aging-related brain volume loss. 
The fingerprints were also generalizable to other schizophrenia samples. 
Further, the fingerprints seem to have some disorder specificity as the SVM 
models do not generalize to depression. Lastly, it appears that a low degree 
of schizophrenia-related NF in schizophrenia might possess some value in 
predicting patients’ future remission and recovery-related factors.
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Background: There is growing evidence suggesting that the abnormal pi-
tuitary volume (PV) may be an essential deficit in schizophrenia spec-
trum disorders, and PV may change depending on the stage of the 
illness. However, previous studies assessing PV in schizophrenia spectrum 
disorders, especially in ultra-high risk individuals, were confounding. The 
present study aimed to assess whether there would be alteration of the PV 
in patients with first-episode schizophrenia and their non-affected first-de-
gree relatives.
Methods: This study recruited 147 subjects, including subjects with 62 first-
episode schizophrenia (31 man, 31 female), 25 non-psychotic first-degree 
relatives (11 male, 14 female), and 60 healthy controls (30 male, 30 female). 
All of them underwent a T1 weighted image magnetic resonance imaging 
using 3T MRI Scanner (Siemens, Germany). All volumes were examined 
with the 3D-Slicer 4.10.1 (Surgical Planning Laboratory, Brigham and 
Women’s Hospital, USA; http://www. slicer.org/). The PV was traced in all 

coronal slices with well-defied boundaries (such as diaphragma sellae (su-
periorly), the sphenoid sinus (inferiorly), the cavernous sinuses(bilaterally)). 
The infundibular stalk was excluded while the bright posterior pituitary 
was included. All images were tranced manually by a trained rater who was 
blind to the participants’ group assignment. In a random subset of 24 cases, 
both the inter-rater reliability (intraclass correlation coefficient r=0.916, 
p<0.001) and the intra-rater reliability (intraclass correlation coefficient 
r=0.924 p<0.001) were high. We conducted MANCOVA with gender, and 
whole brain volumes (WBV) as covariates to compare the PV among the 
groups.
Results: We found no significant differences in gender ratio, age, and 
WBV (p>0.05) among the three groups, but patients with first-episode 
schizophrenia showed shorter length of education than healthy controls 
(p<0.001). As expected, we found that male participants in general (Mean 
± SD: 486.85 ± 100.24) exhibited a prominently smaller PV than female 
participants (Mean ± SD: 562.13  ± 102.90) after controlling for WBV 
(t=25.087, p<0.001). Findings from MANCOVA analysis showed that al-
though first-episode schizophrenia patients (Mean ± SD: 523.81 ± 116.41) 
and healthy controls (Mean ± SD: 513.17 ± 103.57) showed no significant 
difference in PV (F=0.581, p=0.447), there was a trend of statistical signif-
icance in their non-psychotic first-degree relatives (Mean ± SD: 557.85 ± 
93.58) compared with healthy controls (F=3.334, p=0.072). We also found 
a negative correlation between the duration of treatment and PV in female 
schizophrenia patients (r=-0.398, p=0.029), whose mean duration of treat-
ment was 4.71 months (SD=2.18 months). No significant correlation was 
observed in in male patients.
Discussion: Our findings found no alteration of PV in first-episode schiz-
ophrenia patients but a trend of enlargement was observed in their non-
psychotic first-degree relatives. Moreover, female schizophrenia patients 
with longer duration of treatment exhibited smaller PV. These findings 
suggested that the enlarged PV might be an early detection signal for 
individuals with potentially high risk of developing into schizophrenia, 
and such an enlargement of PV might be responsive to antipsychotic 
medications.
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Background: Social and environmental factors such as poverty or violence, 
modulate the risk and course of schizophrenia, but how they affect the 
brain in patients with psychosis remains unclear. We here studied how they 
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are related to brain structure in schizophrenia and healthy controls in Latin 
America, where these factors are large and unequally distributed.
Methods: This is an MRI multi-center study in patients with schizo-
phrenia and healthy controls from six Latin American cities: Buenos Aires, 
Medellin, Mexico City, Santiago, Sao Paulo and Porto Alegre. Total and 
voxel-level gray matter volumes obtained from T1-weighted MRI images 
and their relationship with income and homicide rates were analyzed using 
a general linear model.
Results: 334 patients with schizophrenia and 262 controls were included. 
Income was differentially related to total gray matter volume in the two 
groups (P=0.006). Controls showed a positive correlation between total 
gray matter volume and income (R=0.14, P=0.02). Surprisingly, this rela-
tionship was not present in schizophrenia (R=-0.076, P=0.17). Voxel-level 
analysis confirmed that this interaction was widespread across the cortex. 
After adjusting for global brain changes, income was positively related to 
prefrontal cortex volumes only in controls. Conversely, the hippocampus in 
patients, but not in controls, was relatively larger in affluent environments. 
There was no significant correlation between environmental violence and 
brain structure.
Discussion: Our results highlight the interplay between the environment, 
particularly poverty, and individual characteristics in psychosis. This is 
particularly important for harsh environments such as those from low 
and middle-income countries: potentially less brain vulnerability (less gray 
matter loss) is sufficient to become unwell in adverse (poor) environments. 
The development of algorithms exploring clinically-useful information 
from structural brain images in psychosis should include representative 
samples from low and middle-income countries.
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Background: In general, MR spectroscopy (MRS) studies report alterations 
of both glutamatergic indices and NAA not only in first episode psychosis 
and established schizophrenia but also in high risk populations, suggesting 
that altered excitatory neurotransmission and loss of neuronal integrity 
are early pathophysiological processes. However, interpretation of these 
findings is limited by the region-of-interest approach of current MRS 
techniques, limiting the measurement of metabolites to delimited cerebral 
volumes, selected by a priori hypotheses. In that context, we developed and 
implemented a new technique including specific MR sequence and data 
reconstruction that allows for whole brain high-resolution MRS imaging 
(MRSI) in two or three dimensions. The results enable the mapping of main 
metabolites in all brain regions (cortex, white matter, deep grey matter) of 
youths at clinical high risk for psychosis (CHR-P).
Methods: An FID-MRSI (Henning et  al. NMR Biomed 2009)  sequence 
with a 3D phase encoding accelerated by compressed-sensing was 
implemented on a 3T Prisma fit MRI (Siemens, Erlangen, Germany). The 
echo time (TE) was 0.65 ms, repetition time (TR) was 355 ms and the flip 
angle 35 degree. FID was acquired with 4 kHz bandwidth. The size of the 
excited Volume of Interest (VOI) was (A/P-R/L-H/F) 210 mm by 160 mm 
by 95 mm with a matrix of 42 x 32 x 20 resulting in 5 mm isotropic reso-
lution. After reconstruction (Klauser A  et  al. Magn Reson Med. 2018), 
3D MRSI data were quantified with LCModel to produce 3D metabolite 
maps. Concentration for total N-acetyl aspartate (tNAA), total creatinine 
(tCre), choline-containing compounds (Cho), myo-inositol (Ins), glutamate 
and glutamine (Glx) were calculated in every single voxel. A T1-weighted 

MPRAGE anatomical scan was acquired for positioning of the 3D MRSI 
and for the segmentation of the brain. For each participant, brain tissue 
was segmented into gray and white matter. Cerebral lobes and deep grey 
mater structures were also delineated using Freesurfer software package.
CHR-P individuals were recruited in the service of child and adolescent 
psychiatry and in the service of general psychiatry, department of psychi-
atry at Lausanne university hospital. They were help-seeking adolescents 
and young adults aged between 14 and 35, who presented a psychosis-
risk syndrome or basic symptoms as assessed by the Structured Interview 
for Psychosis-Risk Syndromes (SIPS) and the Schizophrenia Proneness 
Instrument, Adult (SPI-A) or Child & Youth version (SPI-CY). Healthy 
controls matched for age and sex were recruited in the general population.
Results: Three-dimension MRSI provides spatial specificity by allowing 
main metabolites (i.e., tNAA, tCre, Cho, Ins and Glx) to be reliably mapped 
in the volume of the entire brain. The resulting contrast allows the recog-
nition of brain compartments and subcortical structures. Individual brain 
segments, cerebral lobes and subcortical structures were registered to 3D 
MRSI data and the mean concentration in each structure was computed to 
allow group comparisons between CHR-P and HC.
Discussion: In general, there is a strong need to develop new tools for the 
identification and stratification of CHR-P populations. Alterations of gross 
brain anatomy are relatively late events but early and subtle neurochemical 
changes and especially those reflecting oxidative stress and concomitant 
synaptic remodeling are promising candidates. This pilot study illustrates 
the potential of three-dimension MRSI to detect such alterations in the 
whole brain and with a good spatial resolution.
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Background: Negative symptoms can be seen to represent a continuum from 
subclinical manifestations in the general population to severe symptoms in 
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