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NEW DEVELOPMENTS IN THE MULTI-
OMICS PREDICTION OF TREATMENT 
RESPONSE PREDICTION IN PSYCHIATRY
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The role of pharmacogenomics is to create an effective therapeutic 
strategy based on the genomic profile of a patient in order to im-
prove response as well as remission and in particular to reduce re-
lapse. To date, in the psychiatric field, although genomic studies on 
psychotropic medications have provided important insights into the 
molecular components involved in clinical outcomes, unfortunately 
findings have not identified biomarkers with a clear clinical utility 
(1). Studies using pharmacogenomics and pharmacotranscriptomic 
approaches, focusing on genetic variants and expression levels of 
relevant genes for pharmacokinetic and pharmacodynamic effects 
of psychotropic drugs are relevant for personalized medicine in 
Psychiatry. These two layers of omics and their integration pro-
vide important and novel information regarding therapeutic re-
sponse and side effects, contributing to optimizing pharmacological 
treatment in an individualized approach (2). Dr Bernhard Baune 
will develop the concept of the multi-omics foundation of re-
sponse to pharmacological treatments, which entails the genomics, 
transcriptomics and epigenomics layers of response to a pharma-
cological intervention (2, 3). This approach requires the analyses 
of individual omics layers as well as an integrated analysis using 
multiple omics in relation to response to treatment. He will use two 
field examples to illustrate this multi-omics concept of prediction 
of treatment outcomes: first, the PREDDICT study, which is a ran-
domized controlled trial to test the efficacy of an antidepressant 
plus augmentation with celecoxib vs antidepressant plus placebo 
in major depressive disorder (MDD) (3). In a second case study, 
he will present multi-omics results from the randomized CERT-D 
study that tests the antidepressant effects of a personalised cogni-
tive training program in MDD (4). In both example, novel multi-
omics predictions of treatment response to pharmacological and 
non-pharmacological interventions in MDD will be presented.
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Background:  Cognitive deficits in individuals with schizophrenia 
present a significant barrier to maintaining interpersonal relation-
ships, employment, and independent living. Moderate to severe im-
pairments have been found in cognitive domains including working 
memory, attention, learning and executive function. Despite the 
clear impact on functional outcomes, there are currently no ap-
proved treatments for cognitive impairments associated with 
schizophrenia (CIAS). Extensive efforts to develop pro-cognitive 
medicines, both for CIAS and other neuropsychiatric disorders, 
have repeatedly led to clinical trials that do not reflect the efficacy 
predicted in preclinical models.
Aims & Objectives:  The rodent touchscreen platform has begun 
to bridge the translational gap between preclinical and clinical as-
sessments of cognitive function. However, to date there has been 
no pharmacological validation of whether these tests are stringent 
enough to be clinically predictive and can therefore improve trans-
lation of CIAS treatments.
Method:  Here, we use an NMDA receptor antagonist mouse 
model (acute low-dose administration) that we have validated 
for cognitive deficits in working memory performance on the ro-
dent trial-unique delayed nonmatch-to-location touchscreen 
task. We then measured the effect of 1) current standard of care 
(aripiprazole and olanzapine), 2) failed investigational new drugs 
(IND) for CIAS (atomoxetine and encenicline), and 3) a current 
IND for schizophrenia (xanomeline) on working memory and at-
tentional impairments.
Results:  For the first time, we demonstrate a translational method 
for cognitive assessment in mice that can distinguish drugs with 
clinical efficacy from those without.
Discussion & Conclusion:  These results provide critical insight into 
the predictive validity of our preclinical assay and cognitive deficit 
model, and have significant implications for the development and 
translation of novel pro-cognitive medicines.
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