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Discussion: We confirm high acceptance and feasibility of ERG use in our 
follow-up study. This portable non-invasive device render recording at the 
participant’s home possible. Even in a small sample, we were able to detect 
significant retinal anomalies in BPD in two continents suggesting some uni-
versality in the diagnosis. SZ results are on their way and may also enable to 
delineate these patients from BPD and controls. We hope that the discovery 
of ERG anomalies could shed new light onto the underlying pathophysi-
ology of psychiatric disorders.
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Background: Cardiovascular disease (CVD) is a major cause of premature 
death in patients with psychotic disorders. The interaction between lipid ac-
cumulation, inflammation and vascular remodeling promotes atherogenesis 
and adverse CVD outcomes. We hypothesize that inflammatory markers 
reflecting different inflammatory pathways with relevance for atherogenesis 
are associated with CVD risk in patients with psychotic disorders. Here we 
investigate general and stable down-stream markers of inflammation (high-
sensitivity C-reactive protein, hs-CRP; glycoprotein 130, gp130), vascular 
inflammation, calcification, and endothelial function (pentraxin 3, PTX3; 
osteoprotegerin, OPG; von Willebrand factor, vWF;), markers related to 
fibrosis and extra-cellular matrix remodeling (galectin-3. Gal3; cathepsin 
S, CatS), neutrophil activation and function (myeloperoxidase, MPO), and 
vascular apoptosis (insulin-like growth factor-binding protein 4, IGFBP4).
Methods: We included 527 patients with schizophrenia spectrum disorders 
(SCZ), 288 patients with bipolar spectrum disorders (BD), and 95 healthy 
controls (HC). We measured fasting plasma levels of hs-CRP, PTX3, OPG, 
vWF, gp130, Gal3, CatS, MPO, and IGFBP4 in patients with psychotic dis-
orders and HC. Differences between groups were analyzed by multivariate 
analysis of covariance adjusting for age, sex, and BMI. Cardio-metabolic 
risk was estimated using established atherogenic lipid ratios including total 
cholesterol/high-density lipoprotein-c (TC/HDL) and triglyceride/HDL 
(TG/HDL) using sex-dependent cut-offs, and differences in the propor-
tion of individuals at risk between diagnostic groups was assessed using 
chi-square. Finally, in inflammatory markers that were elevated in patients 
(hs-CRP and MPO), the unadjusted and multivariable adjusted estimated 
atherogenic risk (i.e. based on lipid ratios) within the total patient popula-
tion, and within diagnostic groups, was assessed using logistic regression, 
adjusting for age, sex, BMI, insulin resistance, smoking, systolic blood pres-
sure and anti-psychotic treatment (defined daily dose; DDD).
Results: The patient group as a whole had a markedly higher proportion 
with enhanced TC/HDL (26.2%) and TG/HDL (30.5%) compared to HC 
(9.2% and 8.2% for TC/HDL and TG/HDL, respectively). The adjusted 
risk for an elevated TC/HDL was 2.69 [CI 1.29–5.60] and for an elevated 
TG/HDL was 3.16 [CI 1.47–6.80]. SCZ and BD groups were characterized 
by markedly higher MPO compared with HC, and SCZ by higher levels of 

hs-CRP, in age, sex and BMI adjusted analyses. In contrast, lower gp130, 
Gal3 and CatS was observed in both patient groups while there were no 
significant differences for the remaining markers. In the patient group as a 
whole, the adjusted risk for having an atherogenic TC/HDL ratio was 1.39 
[CI 1.11–1.74] and 1.25 [CI 1.04–1.52] per SD increase in CRP and MPO, 
respectively. For having an elevated TG/HDL, the adjusted risk was 1.34 
[CI 1.07–1.67] for a 1SD increase in CRP. These associations were more 
prominent in SCZ.
Discussion: Patients with psychotic disorders have a markedly higher CVD 
risk as reflected by atherogenic lipid ratios. The increased risk is associated 
with higher plasma levels of CRP and MPO suggesting that low-grade in-
flammation in combination with abnormal neutrophil activation may cause 
the increased CVD risk in these patients. Activated neutrophils release reac-
tive oxygen species promoting oxidation of lipoproteins, which could con-
tribute to oxidative stress and atherogenesis.
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Background: Deep neural network (DNN) has facilitated the rec-
ord-breaking of classification accuracy in fields such as speech or visual ob-
ject recognition. However, limited studies have investigated the applicability 
of DNN to three-dimensional neuroimage data, and the interpretation of 
deep learning model remains like a black box. Here, we present an explain-
able DNN framework to identify key structural deficits in schizophrenia.
Methods: Structural brain magnetic resonance images (MRI) were obtained 
from 200 schizophrenic patients and 200 age- and sex-matched healthy control 
subjects. The brain MRI images were normalized and segmented into gray 
matter (GM), white matter (WM), and cerebrospinal fluid (CSF) space. We 
introduced an original KL-L1 regularization method as a feature selection 
layer in the DNN to reduce dimensionality of neuroimage data and automat-
ically identify key brain voxels without prior knowledge of brain pathology.
Results: The DNN classifier with KL-L1 regularization achieved an average 
test accuracy of 91.7% in WM, an average of 87.5% in GM, and 75.5% in 
CSF. The key GM voxels identified by the DNN were within brain regions 
including insula, precuneus, and superior temporal pole; WM voxels were 
associated with neural tracts, such as cingulum/hippocampus, splenium of 
corpus callosum, and posterior corona radiata.
Discussion: The present study shows that the DNN with KL-L1 regulari-
zation can identify key structural deficits that are effectively related to the 
known structural pathology of schizophrenia. We anticipate that this ex-
plainable deep learning approach may provide a useful framework for the 
search of objective biomarkers of mental illness in future studies.
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