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psychiatric and metabolic status in chronic clozapine-treated schizophrenia 
patients.
Methods: Following a first phase of eight-week, randomized, double blind, 
placebo-controlled clinical trial, in which schizophrenia patients who had 
been maintained on clozapine treatment for at least 18 weeks with total 
PANSS scores >70 and with low levels of vitamin D (<75 nmol/L) were 
recruited, a second phase, post-RCT, was performed. In the RCT patients 
were randomly allocated to either weekly oral drops of vitamin D (14,000 
IU) or placebo and subsequently assessed at two-week intervals regarding 
psychosis severity, mood, cognition and metabolic status. In the post-RCt 
phase, all participants were assessed at 24 weeks’ time point, while being 
prescribed 800 IU vitamin D daily supplementation in an open-label design.
Results: Twenty-four patients were randomly assigned to vitamin D and 
the other 23 patients to the placebo arm. No between-group differences 
were found in baseline measures. After eight weeks, the vitamin D group 
had higher increase in vitamin D levels (31.4 vs -0.4 nM, p<0.0001). There 
was no significant effect of vitamin D on PANSS score, depression or met-
abolic parameters. The vitamin D group, however, showed a positive small 
effect on cognitive function (effect size=0.17). On the long-term follow 
up, 37 patients completed the 24-week assessment. Mean vitamin D levels 
did not change from baseline (57.56 nM to 57.28 nM) and no association 
was found between this change and the changes in psychiatric, metabolic 
and cognitive measures. The only significant inverse association was found 
between vitamin D levels and HDL (p=0.007).
Discussion: This is the first study to assess the outcomes of vitamin D as 
an adjunct to clozapine in chronic schizophrenia patients, in the short and 
long term. The increase in vitamin D levels on the short-term was associ-
ated with a small positive effect on cognition, without any effect on psycho-
sis, mood or metabolic status. There were no significant effects of vitamin D 
supplementation on the assessed measures in the long-term either.
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Background: Hypofunction of the N-methyl-D-aspartate receptor 
(NMDA-R) has been implicated as a possible mechanism underlying cog-
nitive deficits and aberrant neuronal dynamics in schizophrenia (ScZ).
Methods: In a single-blind cross-over design, 14 participants received 
either a subanaesthetic dose of S-ketamine (0.006 mg/Kg) or saline while 
Magnetoencephalographic (MEG) data were recorded during a visual 
task. In addition, MEG-data were obtained in a sample of unmedicated 
first-episode psychosis (FEP) patients (n = 10) and in patients with chronic 
ScZ (n  =  16). MEG-data were analyzed at source-level in the 1–90 Hz 
frequency range in occipital and thalamic regions of interest (ROIs). In 
addition, directed functional connectivity analysis was performed using 
Granger Causality (GC). Psychopathology was assessed by the Positive and 
Negative Syndrome Scale (PANSS).
Results: Behavioral impairments were accompanied by increased ampli-
tude and frequency of gamma-power (63–80 Hz) in occipital regions dur-
ing Ketamine administration, while low-frequency (~5–30 Hz) activity 
was upregulated. Moreover, Ketamine disrupted feedforward (FF) and 

feedback (FB) signaling at high and low frequencies leading to hypocon-
nectivity in thalamo-cortical (TC) networks. In contrast, FEP and chronic 
ScZ patients showed a different pattern of MEG-activity, characterized by 
decreased task-induced high-gamma band oscillations and increased FF/
FB-mediated GC-connectivity.
Discussion: The effects of Ketamine on high-frequency oscillations and 
their connectivity profile are not consistent with observations in FEP and 
chronic ScZ-patients. Accordingly, the current data have implications for 
theories of cognitive dysfunctions and circuit impairments in the disorder, 
suggesting that the effects of acute NMDA-R hypofunction are not con-
sistent with impairments in visuo-perceptual oscillations in ScZ-patients.
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Background: The enzyme phosphodiesterase 10A (PDE10A) is highly 
expressed in the striatum where it modulates both dopamine D2 and D1 
dependent signaling. Its inhibition leads to a suppression of D2 mediated 
signaling –similar to effects of D2 antagonists - and an enhancement of 
D1 dependent signaling. D1-dependent signaling has been implicated in 
reward based learning. Its deficient activation may be a key factor under-
lying deficient reward functions including reward anticipation and reward 
based learning that have been implicated as major drivers of negative symp-
toms of schizophrenia. Therefore, inhibition of PDE10 could be a way to 
ameliorate such deficits and consequently negative symptoms. In healthy 
volunteers the PDE10 inhibitor RG7203 indeed enhanced performance in 
tasks that probed reward functioning suggestive of its potential utility to 
treat negative symptoms in schizophrenia. We therefore tested the hypothe-
sis that it should enhance imaging and behavioral markers of reward func-
tions in patients with moderate negative symptoms in order to establish 
mechanistic proof of its utility as treatment of negative symptoms.
Methods: In a three-way cross-over study we investigated the effects of 
two doses of RG7203 (5 mg and 15 mg) and placebo given as adjunctive 
treatment to stable background antipsychotic treatment on reward func-
tioning and reward-based effortful behavior using the monetary incentive 
delay (MID) task during fMRI and the effort choice task in patients with 
chronic schizophrenia and moderate levels of negative symptoms (PANSS 
negative symptom factor score ≥ 18 points). Each treatment period lasted 
three weeks followed by a 2 week washout period. fMRI and behavioral 
tasks were administered at the end of each treatment period. Key outcome 
measures were the differential BOLD during reward anticipation and over-
all BOLD activity during the MID task and the percentage of high-effort 
high-reward choices when the probability of reward was 100% during the 
effort choice task.
Results: Thirty-three patients with schizophrenia (30 male; 21 B, 9 W, 3 A; 
mean age 36.6 ± 7 y; PANSS NSFS = 22.8 (±1.4) at screening) were recruited 
at three study centers in the US. Twenty-four subjects finished the entire 
study. RG7203 at 5 mg significantly increased differential BOLD activity 
during reward anticipation in the MID task. However, this enhancement 
occurred in the context of a significant decrease of BOLD activity across 
all conditions during the MID task under treatment with RG7203. RG7203 
significantly worsened reward-based effortful behavior in the effort choice 
task (the high-effort high-reward choice: 67% for both doses of RG7203 
versus 73% for placebo). Multiple regression revealed that the decrease in 
effortful behavior was significantly related to the decrease in overall BOLD 


