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*  *  *  *  *  

Article by Juriši  et al. targets a specific area in 

schizophrenia endophenotype research with an imply-

cation that electroretinography (ERG) and/or optical co-

herence tomography (OCT) could be used as a specific 

episode or trait marker by integrating retinal, vascular 

and perceptual findings (Jurisic et al. 2019).  

Out of currently available laboratory and physical 

(imaging) tests, none provide pathognomonic finding 

for schizophrenia (Karlovic & Silic 2019). This kind of 

research, using eletroretinography and optical coherence 

tomography has opened the door to the study of the 

central nervous system in living patients with schizo-

phrenia (Balogh et al. 2008, Silverstein et al. 2015, 

Ascaso et al. 2015, Demmin et al. 2018, Fernandes et al. 

2019). In this context, we are dealing with "in vivo" 

available neurons, which use the same neurotransmitters 

as neurons in the basal brain structures that are most 

affected according to the monoamine hypothesis of 

schizophrenia. Namely, the retina is an integral part of 

the central nervous system, and is derived from the 

same tissue as the Telencephalon – the Ectoderma. It 

does not contain myelin and is available by visualisation 

using non-invasive methods. It is connected to visual 

occipital cortex via optical nerve that has its fibers in the 

retina connected to the ganglion cells. Thus, there is a 

potential premise of the investigation of the nervous 

system in living patients, with the possibility of defining 

specific biological indicators of schizophrenia by non-

invasive methods (Kolb et al. 2009, Lee et al. 2013). 

Using the aforementioned tests with clinical diagnostic 

criteria of schizophrenia, we can expect to define clear 

subgroups within schizophrenia as a group of diseases 

that would have different prognostic and therapeutic 

specificities. Given the available data, visual impair-

ments should be definitely taken into consideration 

when organizing schizophrenia into different prognostic 

and therapeutic subgroups. 

ERG and OCT today exceed the use in ophthalmo-

logy alone. By examining the studies applying ERG and 

OCT methods in the field of psychiatry, we can con-

clude that the results of research conducted in morpho-

logic and functional changes in patients with schizo-

phrenia are not consistent. However, in most studies 

there is a clear reduction in the size of amplitude and 

changes in the implicit time in ERG and the thinning of 

the retinal nerve fiber layer in the OCT. There is ob-

viously the unfulfilled need for longitudinal prospective 

research in order to define specific biological indicators 

using these methods for the purpose of early screening, 

diagnostics, monitoring of patients in certain stages of 

the disease and therapeutic response in patients (Cimmer 

et al. 2006, Chu et al. 2012, Silverstein et al. 2015, 

Doustar et al. 2017. Sago & Babic 2019). Psychiatry 

today clearly recognizes the need for early detection and 

early intervention in schizophrenia and spectrum dis-

orders (Kulhara et al. 2008, Radi  et al. 2018). The 

Lancet Commission on global mental health and sus-

tainable development concludes that early identification 

of risks and vulnerabilities to mental health, as well as 

delivery of evidence-based interventions, should be 

applied in all populations (Maric et al. 2018). There is 

enough evidence from research and clinical practice to 

justify the implementation of early detection and 

intervention services for psychosis for all patients. That 

is why further research in this specific area should, in 

our opinion be focused on clarification whether those 

specific changes detectable by ERG and OCT develop 

in prodromal phase or later in first episode with clear 

prognostic and therapeutic implications. So far, we have 

not pinpointed the moment between prodromal phase 

and first episode psychosis in which a definitive thera-

peutical intervention starts and are using a watchful 

waiting approach (Herbert et al. 2010, Dama et al. 2019).  

Schizophrenia is characterized by high relapse rates, 

which eventually lead to therapy resistance. The main 

goal of treatment should be functional recovery (Kar-

lovic & Silic 2019). This specific area of research could 

provide us with the tool not only for early detection but 

as available data suggests, potential application could be 

in identification and prevention of relapse together with 

monitoring of treatment response. Further prospective re-

search should be directed to monitoring of ERG and OCT 

changes with specific treatment. The design should take 

into consideration age, sex, duration of untreated psycho-

sis (DUP), specific algorithm of treatment (class of 

antipsychotic drug, mechanism of action, psychotherapy, 

brain stimulation therapy, possible add on therapy etc.). 

We have another consideration regarding Juriši  et 

al. article. It should be clearer whether changes in ERG 

and OCT are specific for schizophrenia spectrum disor-

ders alone and in what way are they influenced and 

linked to other comorbidities in a larger sample. For 

example, Silverstein et al. 2018, examined the influence 

of comorbidities in patients with schizophrenia on re-

sults obtained using SD-OCT. Compared to a group of 

healthy subjects, no differences in retinal layer thick-
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ness, macula and inner granular layer were obtained, 

and the determined habitat of the retina structure was 

associated with associated diseases such as diabetes 

mellitus and arterial hypertension in both groups of 

subjects. The study showed changes in the optic nerve 

head in patients with schizophrenia. It showed an 

increase in cup-to disk ratio of the excitation with the 

diameter of the optic nerve papilla which was not 

associated with comorbidities. Such results indicate the 

need for further research of the optic nerve head changes 

as an indicator of specific changes in schizophrenia. 

Joe P et al. 2018 also investigated the use of SD-

OCT in the pursuit of biomarkers in psychosis. They 

studied macular thickness and were among the first who 

studied thickness of the vascular layer that supplied the 

retina, i.e. choroidea. Six chronic psychiatric patients 

were involved (three with schizophrenia and three with 

bipolar disorder), and 18 healthy controls matched by age 

and gender. As in previous studies, they found thinning of 

the macula, especially the inner ring of the macula (sta-

tistically significant), which they attributed to neurodege-

nerative changes. They also found thinning of the choroid 

in individuals with psychosis, but it was not statistically 

significant, which they attributed to small sample of study 

participants. The authors point to the need for further 

research of these changes and their association with 

inflammation and degenerative changes of the CNS. 
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