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Background: Hallucinations are the most common and debilitating 
symptom in schizophrenia, affecting more than 70% of  patients. The 
superior temporal sulcus (STS) is involved in the language process no-
tably in the perception of  the human voice and several studies show its 
implication in auditory verbal hallucinations (AVHs). Sulcal patterns 
in the white matter can reflect an early vulnerability, probably genetic 
since they set up at a very early stage and are stable over the life course. 
In contrast, the cortical thickness is dynamic and variable over the de-
velopment and so can reflect the impact of  environmental factors on 
the maturation of  the brain. The aim of  this study is therefore to deter-
mine whether AVHs are associated with morphological changes of  the 
STS and in particular, whether these changes concern sulcal patterns or 
cortical thickness reflecting early (genetic) or late (environmental) vul-
nerability respectively.
Methods: Seventy-three schizophrenia patients (DSM-IV) with a prone-
ness of AVH (53 AVH+) and without AVH (20 AVH-) and 100 healthy 
volunteers (HC) had a 3T MRI brain scan. Cortical reconstructions were 
generated using Freesurfer. Mean cortical thickness was measured over the 
entire brain in each participant. Number of sulcal pits, which represents the 
position with the maximum depth in the sulcus, was automatically counted 
on the white matter surface. Both measures were compared between groups 
and related to the Auditory Hallucination Rating Scale (AHRS).
Results: AVH+ patients compared to HC showed a significantly thinner 
cortical thickness in the left temporal and frontal regions and especially in 
the STS (p ≤ 0.05 FDR corrected). A negative correlation (r²=0.25) between 
the cortical thickness in the central part of the left STS and the AHRS score 
was found (p = 0.01 uncorrected). A different distribution of the number of 
pits in the left STS is found in AVH+ patients compared to HC (p = 0.05).
Discussion: The results suggest that AVH+ patients compared to HC have a 
lower cortical thickness in the left STS, but also have a specific white matter 
pattern of the left STS. These results support the hypothesis that a partic-
ular morphology of the STS related with auditory hallucinations might be 
due to both early (genetic) and late (environmental) factors.
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Background: Pharmacological, neurochemical and electrophysiological 
studies provide compelling evidence that N-methyl-D-aspartate-receptor 
(NMDAR) hypofunction is a pathologic feature of schizophrenia (SZ). 
GWAS studies highlighted risk genes such as Serine Racemase (SRR), which 
synthesizes D-Serine (D-Ser), the co-agonist of glycine site at NMDARs, 
and Serine Hydroxymethyltransferase (SHMT1) which synthesizes 
L-Serine (L-Ser), the substrate of SRR. Around 30% of patients do not 
respond to dopamine modulation and are considered to suffer from treat-
ment resistant SZ (TRS). While the exact cause of TRS remains unclear, 
multiple lines of evidence suggest the involvement of a dysregulation of the 
Glutamate (Glu) neurotransmission. To test the hypothesis whether Glu 
system dysregulation mediated by NMDAR hypofunction is an underlying 
mechanism of TRS, we investigate the Glu and D-Ser pathways in TRS and 
treatment responder (RESP) early psychosis patients (EPP).

Methods: From a total of 621 EPP aged 18 to 35, included in the TIPP 
(early Intervention Program in Lausanne, Baumann & al., 2013), 225 
EPP were classified as TRS (n=33) or RESP (n=192) according to the 
strict Treatment Response and Resistance in Psychosis (TRRIP) criteria 
(Howes & al., 2017), with compliance ascertained by antipsychotic plasma 
levels. A matched healthy control (HC) group (N=114) was also recruited 
(DIGS criteria). No patient was taking clozapine at baseline. Clinical data 
was collected over a 3-year period. At baseline, following systems were 
assessed: 1) D-Ser pathway: plasmatic D-Ser, L-Ser and Glycine by HPLC 
(Hashimoto & al., 2016), protein levels of SRR and SHMT1 by ELISA; 
2)  Glu pathway: Glu and glutamine in plasma (HPLC) and prefrontal 
cortex (magnetic resonance spectroscopy, Xin & al., 2016).
Results: D-Ser pathway: in TRS, SRR levels were decreased by 56% as 
compared to RESP. Interestingly, we observed a positive correlation be-
tween plasma levels of D-Ser (SRR metabolite) and L-Ser (SRR substrate) 
in the TRS (r= 0.58; p =0.0015) but not in the RESP group, suggesting that 
SRR dysregulation might be a limiting factor in TRS patients. Moreover, 
in TRS patients, SHMT1 levels were decreased by 15% as compared to 
RESP, with a positive correlation between the substrate and metabolite of 
SHMT1, glycine and L-Ser (r =0.48; p =0.011). Dysregulation of SHMT1 
might thus be a limiting factor in the TRS group. As compared to HC, 
L-Ser and D-Ser were significantly increased in patients (p <0.001 for L-Ser, 
p =0.0001 for D-Ser). However, no difference was observed in D-Ser, L-Ser 
and glycine in TRS as compared to RESP, although L-Ser tended to be 
higher in male TRS patients (p =0.06).
Glu pathway: comparing TRS with RESP patients, plasma Glu levels were 
increased in the TRS group (p <0.0001), whereas they were higher in both 
patient groups compared to HC (p <0.0001). Interestingly, plasma and 
brain Glu levels showed a negative correlation in EPP, mostly driven by 
RESP (r = -0.42; p =0.035), a correlation which was absent in HC.
Global Assessment of Functioning (GAF): at baseline, TRS and RESP dis-
played the same range of GAF. After a 3-year follow-up, TRS patients had 
poorer functioning as compared to RESP group (p <0.0001).
Discussion: Taken together, our results suggest that the TRS group, in 
which the levels of SRR and SHMT1 were lower and Glu plasma levels 
were higher, display a different regulation of the synthesis, degradation 
and/or accumulation of D-Ser and Glu as compared to the RESP group. 
However, replication in larger groups is needed. Moreover, our findings 
highlighted a dysregulation of D-Ser and Glu pathways in TRS patients in 
their early phase of psychosis. On the clinical side, our results confirm the 
significantly poorer functioning outcome in TRS patients.
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Background: Neuroimaging techniques have been developed as important 
tools to assess brain dysfunctions that underlie mental disorders. In par-
ticular, modern functional magnetic resonance imaging (fMRI) holds the 
promise to provide neurofunctional biomarkers for improved differential 
diagnosis and optimized treatment of schizophrenic and affective disorders.
Methods: Neurofunctional connectivity MRI of the extended human re-
ward system (Makris et al., 2008) was conducted in a large transnosological 
cohort of patients suffering from schizophrenia, bipolar disorder or major 
depressive disorder. Responses to neuroleptic treatments in patients with 
schizophrenic or bipolar disorder were determined retrospectively, while 
treatment responses to different antidepressants were directly assessed in a 
prospective naturalistic clinical study.
Results: Responders to neuroleptic treatment with aripiprazole showed 
significantly higher reward-related activation in a larger set of brain re-
gions (including ventral striatum, hippocampus, amygdala, pregenual ACC 
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