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Unconscious and brain plasticity:  
neuroscience meets psychoanalysis 

Elias D. Kouvelas
Department of Physiology, Faculty of Medicine, University of Patras, Greece. 
kouvelas_elias@hotmail.com

Abstract 
I present some thoughts, hopefully useful for the progress of the dialogue between psychoanalysis and neuroscience. 
When Sigmund Freud first explored the implications of the unconscious mental processes to behaviour, he tried to 
adopt a neural model of behaviour in an attempt to develop a scientific psychology. About hundred years later, Eric 
Kandel suggested a part of unconscious ego, the procedural unconscious, while Mauro Mancia suggested that the 
establishment of inter-subjectivity between the mother and the infant during the pre-verbal stages of life depends 
on the mechanisms of implicit memory. Francois Ansermet and Pierre Magistretti, in agreement with Eric Kandel and 
the results of recent neurobiological research, support the notion that through the mechanisms of synaptic plasticity 
experience leaves a trace in the neuronal network, although some traces are not conscious. From trace to trace, from 
inscription to re-inscription and to the re-association of traces, the link and connection between the initial experience 
and the traces is somehow lost, even though the initial traces maintain a direct link with experience. Thus one could 
say that, as far as the establishment of the unconscious is concerned, inscription of experience separates from expe-
rience. In addition, neuroscientists suggest that effective amygdala-prefrontal connectivity predicts individual differ-
ences in successful emotion regulation. These results are very compatible with the Freudian notions on the regulation 
of “id” by the “ego” and with his suggestion that specific neurons of the “ψ” system, related with the “ego” functions, are 
located in the frontal cortex.
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In this article I will present some thoughts, hopefully use-
ful for the progress of the dialogue between psychoanaly-
sis and neuroscience, a dialogue that was established since 
long time ago by Sigmund Freud himself. In 1914 in his work 
“on Narcissism” he writes: “We must recollect that all of our 
provisional ideas in psychology will presumably one day 
be based on an organic substructure” Few years later, in his 
work “Beyond the Pleasure Principle” (Freud 1920) [1] states 
again: “ The deficiencies in our description would probably 
vanish if we were already in a position to replace the psy-
chological terms with physiological or chemical ones…We 
may expect (physiology and chemistry) to give the most 
surprising information and we cannot guess what answers 
it will return in a few dozen years of questions we have put 
to it. They may be of a kind that will blow away the whole of 
our artificial structure of hypothesis”. 

We can see here how Freud, being an excellent neuroanat-
omist and a genuine son of the Enlightenment, questions 
his psychoanalytic theory. When Sigmund Freud first ex-
plored the implications of the unconscious mental process-
es to behaviour, he tried to adopt a neural model of behav-
iour in an attempt to develop a scientific psychology. I am 
talking about the “Project for a scientific psychology” (Freud: 
1895/1966) [2]. This book was written in 1895 few years after 
his magnificent publication on the structure of the neuronal 
cells. Freud was the first to show the fibrous morphology of 
the cytoplasm of the neuronal cells (Freud:1882) [3]. Before 
I proceed to a discussion of the “Project …” let me add the 
extremely interesting information for what I discuss in this 
article: in the same year, 1895, the founder of modern Neu-
robiology, Ramon Y. Cajal, published a book under the title 
“Algunas conjeturas sobre el mecanismo anatomico de la ide-
acion, association y attencion” (Conjections on the anatomical 
mechanisms of ideation, association and attention ). In this 
book Cajal, who, for some years was practising hypnosis for 
the treatment of hysteria suggests an anatomical model for 
the creation of ideas, of the association mechanisms and 
of the intentional actions. Similarly, Freud in his “Project…” 
suggests that brain functions are based on 3 systems: φ, ψ, 
and ω. The system φ consists of perception neurons which 

receive external stimuli through the form of energy that in 
order to reach the system is filtered by a specific filter. The 
system ψ is mainly psychic, it receives inputs from the senso-
ry periphery (φ system of neurons) and from internal stimuli 
which originate from instincts as it is sex and famine. . Tonic 
inhibition of this interoceptive division of ψ was accordingly 
assumed to be the physiological basis of executive control 
(the “ego”). 

Consciousness, which was attributed to a separate neu-
ronal system (“ω”), was located at the motor end of the 
apparatus. The distinctive function of the ω system was to 
monitor the accumulation of drive energies within ψ. In-
creased drive tension generated feelings of unpleasure in 
ω; motor discharge, by contrast, generated pleasure. This 
affective-homeostatic function was, according to Freud, the 
primary purpose of consciousness. He therefore always in-
sisted that affects were conscious by definition. Affect was 
the raison d’être of consciousness ( Solms and Panksepp 
2012) [4]. Later on, in his book “The Ego and the Id” (1913) 
[5], Freud incorporated the inhibited part of «ψ». The “id” is 
the part of the personality that contains all human’s basic 
instinctual drives. Id is the only component of personality 
that is present by birth. It is the source of our bodily needs, 
desires and impulses. The id” acts according to the “pleasure 
principle”. It is defined as seeking to avoid pain or “unpleas-
ure”. According to Freud the “id” is unconscious by defini-
tion. In the “ego” Freud incorporated “φ”, “ω” and part of “ψ”. 
The “ego” acts according to the “reality principle”. It seeks to 
please the id’s drive in realistic ways that will benefit in the 
long term. The ego mediates between the desires of the “id” 
and the “super-ego”. The “ego” is the organized part of the 
personality that includes defensive, perceptual, cognitive 
and executive functions. Conscious resides in the “ego”, al-
though not all of the operations of the “ego” are conscious. 

In the “Project for a Scientific Psychology” Freud adopts 
the individual neurons theory connected to each other with 
synapses (contact barriers according to the terminology 
used by Freud). In other words he adopted a reductionist, 
monistic theory for behaviour. The individual neuron the-
ory was advocated at that time by Ramon Y Cajal but until 
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1950ies it was not the predominant theory. Until 1950ies the 
predominant theory was “the network theory”, advocated 
by Golgi. The “Project for a Scientific Psychology” was pub-
lished several years after Freud’s death by Maria Bonaparte 
and his daughter Anne Freud. Freud abandoned this model 
for a pure mentalistic one based on verbal reports of sub-
jective experiences, because of the immaturity of brain sci-
ence at the time. Initially, as Eric Kandel [6, 7] has pointed 
out, this separation may have been as healthy for psychia-
try as it was for psychology. It permitted the development 
of systematic definitions of behaviour and disease that were 
not contingent on still-vague correlations with neural mech-
anisms. Moreover, by incorporating the deep concern of 
psychoanalysis for the integrity of an individual’s personal 
history, psychoanalytic psychiatry helped to develop direct 
and respectful ways for physicians to interact with mentally 
ill patients, and it led to a less stigmatized social perspective 
on mental illness. However, the initial separation of psycho-
analysis from neural science advocated by Freud, was stim-
ulated by the realization that a merger was premature. But 
as psychoanalysis evolved after Freud, rather than being 
seen as premature, the merger of psychoanalysis and neu-
roscience was seen as unnecessary, because neural science 
was increasingly considered irrelevant (Kandel:1999) [7]. The 
majority of psychoanalysts, adopted the dualistic mind-body 
theory of Descarte. However, as Marilia Aisenstain (2014) [8] 
pointed up: Freud and the discovery of psychoanalysis could 
not have happened if Spinoza (17th century) had not posited 
the unity of substance and defended the notion of   “mate-
rialist and substantial monism. Psychoanalysis, in fact, could 
only be inscribed within this current. The description of hys-
terical conversion is a good illustration of how intrapsychic 
conflicts are expressed in the body. Many years have passed 
since Freud introduced psychoanalysis, and brain science to-
day is in the cusp of a revolution similar to the unravelling 
of the human genome in 1990’s. Terms like ‘consciousness’ or 
the ‘unconscious’ can be discussed not only on a psychologi-
cal or psychoanalytic basis but also on a neurobiological ba-
sis. This provides a possibility for a dialogue between psycho-
analysis and neuroscience and as the title of my presentation 
suggests, this dialogue can be founded on the unconscious 

and brain plasticity. Although Aristotle in the ancient times 
and Leibnitz, Immanuel Kant, Herbart or von Helmholtz re-
ferred to the unconscious processes, it was Sigmund Freud 
who really pointed up and established the role of the uncon-
scious in our behaviour and feelings.

About hundred years later, at the end of the 20th century, 
Eric Kandel [6, 7] suggested (Kandel: 1998, 1999) that part 
of our unconscious ego, what he names procedural uncon-
scious, has not been repressed and is concerned with un-
conscious habits, and perceptual and motor skills that are 
mapped into procedural (implicit) memory. Many changes 
that have taken place during psychoanalysis concern pre-
cisely this very part of the unconscious. This progress does 
not depend on conscious awareness of the repressed un-
consciousness as Sigmund Freud suggested. It does not, in 
other words, require the unconscious to be transported into 
the realm of the conscious. It, rather, consists of changes in 
behaviour that increase the range of the subject’s procedur-
al strategies for doing and being. In support of his hypoth-
esis Eric Kandel presents the work of Louis Sanders, Daniel 
Stern and their colleagues in Boston who developed the 
idea that during the analysis there are moments of meaning 
- moments in the interaction between patient and therapist 
- which represent the achievement of a new set of implicit 
memories that permit the therapeutic relationship to pro-
gress to a new level. This progression does not depend on 
conscious insights; it does not require, so to speak, the un-
conscious becoming conscious (Kandel:1999). In my opinion 
these ideas, expressed almost twenty years ago, were a very 
good start for the dialogue between psychoanalysis and 
neuroscience and are in agreement with ideas expressed 
by psychoanalysts. Otto Kernberg [9] Professor of Psychiatry 
and Psychoanalysis at the Universities Cornell and Colum-
bia suggests: “ One other implication of these formulations 
is that the deepest layers of psychic experience that will 
organize the psychic apparatus are represented by peak af-
fect states of a positive or negative quality, in the context of 
which the deepest aspects of the relationships between self 
and others are internalized, presumably at first into proce-
dural memory, and only later on in the form of declarative 
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or preconscious memory” (Kernberg:2006). Similarly the late 
Mauro Mancia [10], Professor of Neurophysiology and Psy-
choanalyst at the University of Milan, referring to the ear-
ly experiences indicates that: “these experiences, with the 
fantasies and defenses they induce, cannot be repressed 
because the structures of the explicit memory needed for 
repression take two or three years to mature. Therefore, in 
these preverbal and pre-symbolic stages of life, when the 
child and its mother identify with one another, with pro-
to-linguistic forms of communication shared affective states 
and a relation in which intersubjectivity implies “inter-fanta-
sy”, the infant will be able to create affective representations 
and store them in the implicit memory. These will form the 
unconscious, unrepressed structure of his mind” Therefore 
“a critical part of the psychoanalysts work today involves 
transforming symbolically and rendering verbalizable the 
implicit structures in the patient’s mind that mark the un-
repressed unconscious” (Mancia:2010). Thus, according to 
Mauro Mancia [10], the establishment of inter-subjectivity 
between the mother and the infant during the pre-verbal 
stages of life depends on the mechanisms of implicit mem-
ory. However, mirror neurons (Gallese et al, 1996) [11] may, 
also, play a key role in the establishment of inter-subjectivity 
between the mother and the infant during the pre-linguistic 
stages of life. 

The dialogue between psychoanalysis and neuroscience 
is impressively advanced with the work of the psychoana-
lyst Francois Ansermet [12] and the neuroscientist Pierre 
Magistretti [13]. Francois Ansermet and Pierre Magistretti, in 
agreement with Eric Kandel and the results of recent neu-
robiological research, support the notion that through the 
mechanisms of synaptic plasticity experience leaves a trace 
in the neuronal network. This network, made up of series 
of facilitated synapses acting in concert, represent the neu-
ronal substrate of our memories in the explicit or the im-
plicit or procedural memories, in other words, what makes 
us unique. However, Francois Ansermet and Pierre Magis-
tretti indicate that there are traces which are not conscious. 
Through the same mechanisms of plasticity, through syn-
aptic re-arrangements and re-associations with new traces 

that have been inscribed, an unconscious internal reality 
can be formed, which of course plays a key-role in the de-
termination of the subject. Thus from trace to trace, from in-
scription to re-inscription to the re-association of traces, the 
link and connection between the initial experience and the 
traces is somehow lost, even though the initial traces main-
tain a direct link with experience. Thus one could say that as 
far as the establishment of the unconscious is concerned, in-
scription of experience separates from experience. Thus, the 
unconscious is not a memory system. The unconscious can 
therefore be seen as a discontinuity from which the subject 
emerges in its uniqueness. Thus Pierre Magistretti and Fran-
cois Ansermet introduce the discontinuity as a characteristic 
of the unconscious and continue by saying. “ Through the 
unique interplay mediated by the re-association of traces, 
the universal mechanisms of plasticity result in the produc-
tion of a unique subject, each time different. 

One could say that in this way and paradoxically plasticity 
implies a determination of the unpredictable….One never 
uses the same brain twice….Thus we would be biological-
ly determined not to be biologically determined, we would 
be genetically determined to be free”. Consequently, within 
the framework of their extremely comprehensive theory on 
the unconscious, Pierre Magistretti and Francois Ansermet 
bring together a very daring idea on the determinism of 
human behavior, with which I absolutely agree. Few years 
ago in an international psychiatric meeting I concluded my 
presentation under the title “Experience: A major determi-
nant of brain architecture” as follows: “Brain architecture can 
be modified by experience and such modifications of brain 
map may contribute to the biological expression of individ-
uality. The structure of human brain, although limited by 
the general framework of the genetic material, is continu-
ously under reform by the experience and the activity of the 
brain itself. It can be identified as a paradox that one of the 
characteristics of the evolution of the human species is the 
selection of genes that permit to escape from them, in the 
sense that they give the possibility of considerable plastic 
changes of brain architecture and presumably human be-
havior. Therefore the structure of our brain is a result of our 



| 9 |Dialogues in Clinical Neuroscience & Mental Health, 2018, Volume 1, Issue 1, p. 7-11

DOI: 10.26386/obrela.v1i1.3 Ιnternet ISSN: 2585-2795  •  Printed ISSN: 2654-1432

Unconscious and brain plasticity:  
neuroscience meets psychoanalysis 

Elias D. Kouvelas

Dialogues in Clinical Neuroscience & Mental Health

personal history and our mind is not confined in the form of 
inflexible networks. On the contrary our mind is a historical, 
cultural and social phenomenon”. Within the concept that I 
described above, considering the trace, another dimension 
has to be taken into account, namely the emotional conno-
tation of such traces (Magistretti and Ansermet: 2008) [12, 
13]. Perception does not only originate from the external 
world through exteroceptive pathways but also through 
interoceptive pathways which inform the brain about the 
state of our body which is essential for our feelings of pleas-
ure and displeasure. As a result traces are linked to somat-
ic states which are carried out along the chain of the trace 
re-associations in the unconscious level. Thus the body is in 
play in the establishment of individuality. One cannot think 
the mental without the somatic. About 2500 years ago Hip-
pocrates indicated that from the brain and from the brain 
only, arise our pleasures, joys, laughter and jests, as well sor-
rows, pains, grief’s and tears…Today he would add: pleas-
ures, joys, laughter and jests, as well sorrows, pains, grief’s 
and tears also produce the brain itself. 

I regard that amygdala can be a good example in order vis-
ualize some of the mechanisms that make possible the asso-
ciation of an external stimulus with a somatic state. Several 
experimental data indicated that in amygdala an external 
stimulus, for example an acoustic specific stimulus, can be 
associated with the somatic state of fear (Pascoe and Kapp, 
1985) [14]. This association is established through the facili-
tation of specific synapses in the basolateral nuclei of amyg-
dala. After the establishment of such an association, the 
associated stimulus can induce fear and anxiety reactions 
through the activation of facilitated neuronal networks of 
amygdala. Afferents from the amygdala project to the hy-
pothalamus, which can alter the state of the Autonomic 
Nervous System and through the hypophysis the secretion 
of hormones , and to the periaqueductal gray matter in the 
brain stem, which can evoke behavioral reactions via the so-
matic motor system (Pare et al: 2004) [15] . Amygdala also 
projects to cortical areas and this pathway is important for 
the perception of the emotional experience a component 
of consciousness. However, this experience has to be dis-

tinguished from what is happening inside the amygdala. 
The associations that are established there, the cause of 
autonomic, motor and conscious reactions, remain in the 
unconscious level and brain imaging studies indicate that 
under certain conditions can induce post-traumatic stress 
reactions. 

Hundred years ago, Freud recognized that conscious-
ness also entailed an interoceptive affective aspect and he 
suggested that this aspect defined the original “purpose 
of consciousness” and therefore he supported the notion 
that “the brain knows more than it admits” (Freud 1911) [5]. 
That is why Antonio Damasio was moved to say that “Freud 
isights on the nature of affect are constant with the most ad-
vanced contemporary neuroscience views (Damasio 1999) 
[16]. Similarly Josef Le Doux (1999) [17], in the laboratory of 
whom was realized most of the pioneering research on the 
function of amygdala, emphasized, few years ago: “when 
electrical stimuli applied to the amygdala of humans elic-
it feelings of fear , this is not because amygdala “feels” fear, 
but, instead, because the various networks that the amyg-
dala activates ultimately provide working memory with in-
puts that are labeled as fear. This is all compatible with the 
Freudian notion that conscious emotion is the awareness of 
something that is basically unconscious.

As I mentioned above, amygdala projects to several re-
gions of cerebellar cortex. One of the major projections is to 
the ventral medial prefrontal cortex (vmPFC). Recent stud-
ies suggest the involvement of different regions of the pre-
frontal cortex in the modulation of amygdala reactivity and 
the mediation of effective emotion regulation. The strength 
of amygdala coupling with orbitofrontal cortex and dorsal 
medial prefrontal cortex predicts the extent of attenuation 
of negative affect following reappraisal. Effective amygda-
la-prefrontal connectivity predicts individual differences in 
successful emotion regulation (Banks et al. 2007 [18], Etkin 
et al. 2011 [19], Moravetz et al. 2017 [20], Townsend et al 
2013 [21]). These results are very compatible with the Freud-
ian notions on the regulation of “id” by the “ego” and with his 
suggestion that specific neurons of the “ψ” system, related 
with the “ego” functions, are located in the frontal cortex. 
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Abstract
Historically, poor insight and self-awareness deficits in schizophrenia have typically been understood as stemming from 
psychological defenses or adaptive coping strategies. Perhaps both psychological process and neuropsychological deficit 
account for the phenomenon of poor insight. Different models of insight exist for different broad categories of mental 
disorders, like psychotic, neurotic, and neurological, but investigators have increasingly turned their attention to poor 
insight, as an important feature in schizophrenia. A variety of phenomena might be considered as reflecting impaired in-
sight in psychosis, like failure to recognize signs, symptoms or disease, failure to derive appropriate cognitive representa-
tions, despite recognition of the disease, and misattribution of the source or cause of the disease. The unawareness of tar-
dive dyskinesia symptoms in schizophrenic patients points that self-awareness deficits in schizophrenia may be domain 
specific. Poor insight is an independent phenomenological and a prevalent feature in psychotic disorders in general, and 
in schizophrenia in particular, but we don’t know yet if delusions in schizophrenia are the result of an entirely normal at-
tempt to account for abnormal perceptual experiences or a product of abnormal experience but of normal reasoning. The 
theoretical approaches regarding impaired insight include the disturbed perceptual input, the impaired linkage between 
thought and emotion and the breakdown of the process of self-monitoring and error checking. The inability to distinguish 
between internally and externally generated mental events has been described by the meta-representation theory. This 
theory includes the awareness of ones’ goals, which leads to disorders of willed action, the awareness of intention, which 
leads to movement disorders, and the awareness of intentions of others, which leads to paranoid delusions. The theory 
of metarepresentation involves mainly output mechanisms, like the frontal cortex, while the input mechanism involves 
posterior brain systems, including the parietal lobe. There are many similarities between the disturbances of awareness 
seen in schizophrenia and those seen as a result of known neurological impairment. This is more apparent for the many 
disturbances of body awareness and delusional disorders resulting from right parietal lobe dysfunction. Neurological 
models may provide a means for classifying various disorders of awareness. Classic anosognosia describes the denial of 
motor impairment in hemiplegia, anosodiaphoria the indifference to the hemiplegia, and a number of disorders are char-
acterized by a specific tendency to confuse identities, like misidentification symptoms, reproductive phenomena, and 
confabulation. Neuropsychological models of impaired insight typically attribute the disturbance to any of a variety of 
core deficits in the processing of information. In this respect, lack of insight is on conceptual par with alogia, apraxia or 
aphasia in reflecting disturbed cognitive processing. In this direction, research have implicated the role of self-monitoring 
in disorders of awareness and many of the core symptoms of schizophrenia, and has been suggested that these symp-
toms are the result of a disturbance of a medial frontal system involving anterior hippocampus, cingulated gyrus, supple-
mentary motor area, and dorsolateral prefrontal cortex. Poor insight seems to be something more than a symptom or an 
epiphenomenon and its mechanism may constitute a core factor into the psychosis process. Also, poor insight could arise 
as a common mechanism for many other mental disorders or even it would be an independent and trans-diagnostic factor 
into the human personality, probably like the dimension of psychotism. 

Key words: psychosis, insight, schizophrenia, psychotism, metacognition, meta-representation, self-awareness, self-moni-
toring, anosognosia, neuropsychiatry
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The notion of insight in psychiatry 

Insight is defined as a person’s ability to view oneself, includ-
ing his psychological functioning, as if from the perspective 
of an external observer [1]. In neuropsychiatry, the terms 
“anosognosia” and “lack of awareness” are synonyms, relat-
ing to an individual’s pathology. The term “anosognosia” is 
used primarily to describe the lack of awareness of specif-
ic functions following brain damage, an example found in 
hemiplegia. The term “insight” is positioned more closely 
to the concept of “denial” and is used mainly in psychiatric 
disturbances, such as schizophrenia and bipolar disorder or 
even personality disorders, Alzheimer Disease or conditions 
related with judgment impairment. David (1990) [2] sug-
gested three dimensions of insight: (a) the acknowledgment 
of the existence of a psychiatric disorder, (b) therapeutic com-
pliance, (c) the ability to name unusual internal experiences, 
such as hallucinations. Amador & David (1998) [3], suggest-
ed five dimensions of insight: (a) the lack of awareness of 
their mental disorder, (b) the lack of awareness of the effects 
of medication, (c) the lack of awareness of the consequenc-
es of their pathology, (d) the lack of awareness of specific 
symptoms, and (e) the lack of awareness regarding the con-
tribution of symptomatology to their pathology. The most 
renown scales developed for the measurement of insight are 
the Schedule for the Assessment of Insight [2], the Schedule 
for the Assessment of Insight – Expanded Version (SAI-E) [4] 
and the Scale to Assess Unawareness of Mental Disorder 
(SUMD) [5]. In relation to clinical insight [6], research points 
out that patients with schizophrenia present lower levels 
of insight, compared to patients with depression or bipolar 
disorder [7]. Similarly, low levels of insight have been found 
in individuals with schizo-affective disorder or mood disor-
ders, with or without psychotic symptoms [8,9], although 
some researches failed to establish significant differences 
between the different groups of patients [10].

One of the most consistent and reliable literature findings 
concerns the positive relationship between metacognitive 
capacity, which leads to the recognition of the pathology, 
and low mood or depression. Similarly, an association has 
been established between pathologically elevated mood 

and the respective lack of awareness in multiple diagnostic 
groups [3, 11]. Increased symptoms of depression in schiz-
ophrenia tend to be associated with increased levels of in-
sight [12]. 

Similar results were found in a meta-analysis by Mintz et 
al (2003) [13], analyzing 40 studies that explored the effect 
size between insight and symptoms domain in schizophre-
nia. Negative relationships of small effect size were estab-
lished between insight and the total constellation of symp-
toms, but also individually between insight and positive and 
negative symptoms. In addition, a positive relationship was 
found between insight and depressive symptoms in schizo-
phrenia, although the effect size remained small. The neg-
ative relationship between insight and positive symptoms 
was stronger in the most acute phase of schizophrenia, but 
decreased as patients reached stabilization. Guided by the 
hypothesis that depression is developed when patients are 
more aware of the presence and consequences of their psy-
chosis, the authors described a cognitive model of insight, ac-
cording to which the lack of insight reflects a form of self-de-
nial in an attempt to target depressed feelings. Indeed, poor 
insight can often be interpreted as a form of denial, with the 
aim of maintaining an intact self-esteem. Conversely, good 
insight can be viewed as an example of “depressive realism”. 
The exception that proves the rule is found in the case of 
psychotic depression, where the common link between low 
mood and good insight is eliminated, and psychosis ends 
up being the core symptomatology [14]. A relationship was 
also supported regarding cognitive abilities (IQ) and insight 
in patients with schizophrenia [15]. A related study of 500 
patients with psychosis showed that the lack of insight pri-
marily reflects general cognitive ability, rather than a specif-
ic cognitive function [16]. Similarly, low insight was associ-
ated with low performance on the WCST, and in particular, 
performance on the WCST revealed a greater association 
with awareness compared to other cognitive features, such 
as IQ or memory [17]. Beck & Warman [18] distinguished 
cognitive insight from clinical insight, as the latter is charac-
terized by the recognition and acceptance of one’s patholo-
gy. Cognitive insight is associated with the ability of attrib-



| 13 |

Ιnternet ISSN: 2585-2795  •  Printed ISSN: 2654-1432

Poor insight in psychosis and meta-representation modelsOrestis Giotakos

Dialogues in Clinical Neuroscience & Mental Health

DOI: 10.26386/obrela.v1i1.5

Dialogues in Clinical Neuroscience & Mental Health, 2018, Volume 1, Issue 1, p. 12-24

utive metacognition; the flexibility of a person to navigate 
between his beliefs, experiences and judgment. Within this 
context, the self-report Beck Cognitive Insight Scale [19] 
was developed. 

The most prominent theoretical perspectives that attempt 
to account for the development of lack of insight are sum-
marized as follows: (1) The perceptual input is impaired, as 
occurs with the loss of hearing or vision, which may in turn 
lead to paranoid ideation or other abnormal perceptual ex-
periences, such as hallucinations. (2) There is a disruption in 
the inferential process, where the patient fails to recognize 
the consequences or the results of actions. (3). The process 
of self-monitoring is disturbed, and the experience of con-
sciousness altered, disturbing the distinction in the percep-
tion of internally and externally produced phenomena. For 
instance, a patient with auditory hallucinations may be en-
gaged with inner speech, but he may not be aware of the 
fact that this speech is self-produced. (4). The processes of 
error checking may be disturbed, resulting in the disruption 
of the ability to doubt and discriminate what is indisputable 
from what may be possible or impossible. (5). The linkage 
between thought and affect is disrupted, leading to out 
of proportion affective reactions. (6) There are weaknesses 
in certain capacities, such as the capacity to hold on to a 
memory representation, organize a task and maintain the 
effort until successful completion [3]. Reviewing cases of 
schizophrenia, Carpenter [20] identified four subtypes of 
schizophrenia: (1) typical schizophrenia, with poor insight, 
paranoid and passivity delusions, auditory hallucinations 
and restricted affect, (2) flagrant schizophrenia, with irritable 
or bizarre behavior, incongruent affect and absence of anx-
iety or depression, (3) insightful schizophrenia, that appears 
similar to typical schizophrenia, but the person presents 
good insight, and (4) hypocondriacal schizophrenia, charac-
terized by moderate insight and multiple somatic concerns 
and visual hallucinations. 

Extending the boundaries of insight, we find notions re-
lated to other self-awareness phenomena. The concept of 
self-deception is defined as the eclectic and self-motivated 
absence of understanding of material that is psychological-

ly comprehensible [21, 22]. It has been theorized as a de-
fiant expansion of self-awareness, which concerns the lack 
of awareness regarding the presence of the pathology. In 
the case of self-deception, the lack of awareness tends to 
be global and incorporates large chunks of psychological 
material. Moreover, it is often associated with an individual’s 
motivational components, something not evaluated in the 
cases of insight in schizophrenia. Sackeim & Gur (1978) [23] 
suggested the following criteria to describe the phenome-
non of self-deception: (1). the person has two mental con-
tents, that are conflicting when expressed as propositions, 
(2). these two mental contents occur simultaneously, (3). 
The individual is not aware of one of the two mental con-
tents, (4). The process that defines which mental content 
is subject to awareness depends on the individual’s moti-
vation. The aforementioned researchers distinguished self- 
from other-deception, and created a related questionnaire, 
the Self-Deception Questionnaire. This scale comprises 
of 20 items, such as “have you ever felt hatred toward either 
of your parents?, “Do you ever feel attracted to people of the 
same sex?”, “Do you have sexual fantasies?”. The application 
in college students showed that levels of self-deception 
were negatively associated with self-reported depression, 
but also with overall presence of psychopathology [24]. 
Higher levels of self-deception were consistently associated 
with less or less severe symptoms of depression. It was sup-
ported that people with high levels of self-deception simply 
deny or minimize their perception of symptoms, negating 
the presence of symptoms primarily to themselves. It could 
be hypothesized that self-deception may have a protective 
role against depression. Conversely, depression on its own 
may reduce mechanisms of self-deception. Research has 
shown that a denial component remains consistent during 
emotionally heightened situations, both in the duration 
of the disorder but also following rehabilitation [24]. It is 
therefore likely that during depression the phenomenon 
of self-deception is maintained, and adopts the function 
of a trait, as much as a state, characteristic. Possibly, the ab-
sence of denial reflects a trait characteristic of depressed 
individuals. The absence of denial could be conceptualized 
as a form of depressive realism. Research has shown that at 
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least one component of depressive realism is independent 
from the affective part of depressed patients. No particular 
association has been found between insight and psychosis 
in depressed patients, nor between levels of self-deception 
and psychosis. However, it was established that depressed 
patients with low levels of insight reported less depressive 
symptoms and it was hypothesized that a link between 
poor insight, high use of self-deception and less depressive 
symptoms exists in affective disorders. [25]. The phenome-
non of self-awareness in affective disorders can be viewed on 
a continuum, with severe depression occupying one end, 
followed by mildly depressed patients with low levels of 
self-deception (the so-called depressive realism), and in the 
other end of the spectrum a group of healthy individuals 
with high levels of self-deception. This continuum appears 
to be independent of the psychotic process [25].

Insight and neurological disorders

Clinicians working in neuropsychiatric contexts often notice 
that some patients develop a range of unusual disorders of 
awareness and insight. The quality of symptoms is so pecu-
liar that they are classified as psychotic patients, until a po-
tential brain damage is detected by a neurological examina-
tion. In 1914, Joseph Francois Felix Babinski [26] introduced 
the term anosognosia, in an effort to describe the denial of 
awareness of motor disorders. Today, the term is synony-
mous with “unawareness”, “lack of insight” and “impercep-
tions of disease”. Babinski had observed that these individu-
al’s lack of insight was not complemented by an overall loss 
of cognitive ability, and in 1939 Lhermitte [27] distinguished 
the traditional “anosognosia”, such as denial of hemigplegia, 
from “anosodiaphoria”, such as indifference to hemiplegia. 
There are multiple accounts of cases with lack of awareness 
of auditory or visual limitations [28], while in some of these 
cases a parallel development of delusions and hallucina-
tions is noted [29]. In 1985, Fredericks [30] differentiated 
“verbal anosognosia”, in which the patient expresses a de-
nial of symptoms during the medical examination and com-
plementary questions, from “anosognosic behaviour dis-
order”, where patients display unusual reactions regarding 

their suffering parts. Some patients may deny a pathology’s 
existence, other’s may indicate they were suffering in the 
past but not now, and others may even give a nickname for 
their body parts presenting a disorder. Other disorders may 
encompass “body schema disorders”, which usually involve 
amputated body parts for which the patient complains of 
heat or burning, while another case is that of the “alien hand 
syndrome”, whose description involves capacity of the hand 
to act on its own (e.g. touching the buttons of a shirt). Most 
syndromes that involve a deficit in awareness of a pathology 
are associated with damage in the right hemisphere. Defi-
cits caused by Anton Syndrome are due to damage of the 
primary visual cortex. The “phantom limb” syndrome usually 
results from an amputation, more often in left amputated 
limbs, but also due parietal damage [31]. 

A constellation of redublicative phenomena, characterized 
by confusion regarding the identity of bodily parts, have 
been given different terms with the passage of time, such as 
misidentification symptoms, redublicative phenomena, or con-
fabulation and include delusional beliefs involving people, 
places or body parts [32]. A disorder characterized by delu-
sional beliefs relating to place is known as reduplicating par-
amnesia, during which a delusional belief that a given place 
has moved to another place exists. In 1923, Capgras and 
Reboul-Lachaux [33] described a 53 year old woman who 
exhibited the delusional belief that her family and friends 
had been replaced by an identical impostor. Although a di-
agnosis of Capgras Syndrome today refers to psychiatric defi-
cits, in approximately half of these cases some form of brain 
damage is discovered. Many of these disorders have been 
attributed to right thalamoparietal damage. Delusional be-
liefs may concern limbs, as in the case of somatoparaphre-
nia, an example of which is manifested in the delusion that 
someone’s hand belongs to somebody else’s who might be 
on the bed [35]. Delusions may also result from temporal 
epilepsy and hallucinations of faces or animals, along with 
lilliputian hallucinations, due to lesions in the secondary cor-
tical zones [36]. Damage in the prefrontal cortex, both in the 
dorsolateral and orbitofrontal cortex, are known to cause a 
wide range of cognitive deficits, in which the patient may 
experience apathy and decreased awareness [37]. 
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Most neurological research supports the association of 
awareness syndromes with impairment in the right parietal 
lobe or/and its connectivity with the thalamus and frontal 
lobe. Many authors have described these syndromes as 
disorders of an internal representation of the body, and espe-
cially of these of body image or body schema [38]. It should 
be noted that disorders upsetting the awareness of prima-
ry visual and acoustic functions are more likely the conse-
quence wide-spread brain damage. It has been suggested 
that damage in the right parietal lobe disrupts this rep-
resentation in consciousness [39], through a failed recep-
tion of sensory information regarding the opposite side of 
the body [40], or due to damage in the completion of the in-
ternal or external stimulation in the parietal lobe [41]. Dam-
age in the right parietal cortex may disrupt an individual’s 
ability to evaluate the importance of a stimulus or to notice 
changes in the internal or external environment. Deficits in 
attentional ability are more likely to derive from damage in 
the right hemisphere, as the right hemisphere includes a 
greater area of the association cortex [42]. 

Insight and Psychosis

It is agreed that patients with schizophrenia often exhibit 
poor insight or lack of awareness of their pathology. David 
[2] supported that insight associated with schizophrenia in-
volves three characteristics: the recognition that someone 
has a disorder, the compliance with therapy and the ability 
to acknowledge the unusual mental events as pathological. 
German neurologist Carl Wernicke distinguished disorders 
of awareness of stimuli generated from the body, which he 
termed somatopsychosis, from disorders involving aware-
ness of externally generated stimuli, which he termed al-
lopsychosis. Although patients with schizophrenia do not 
exhibit obvious neurological deficits, they exhibit many 
unusual symptoms in their motor movement that resemble 
the characteristics previously described somatopsychosis. 
Research also shows that individuals with schizophrenia do 
not display awareness of tardive dyskinesia, a syndrome ap-
pearing in 20% of individuals receiving antipsychotic medi-
cation, with symptoms such as involuntary chorioathetosis, 

tics, grimaces and dystonia. These patients rarely complain 
of their symptoms, and they seem to have greater lack of 
awareness about dystonia in their mouth compared to 
other parts of their body, while the lack of awareness also 
seems to be more prevalent when cognitive deficits or neg-
ative symptomatology coexists [43, 44]. Patients with schiz-
ophrenia present multiple unusual bodily experiences and 
lose the sense of their body image [45], while these bodily 
experiences may be influenced by “external agents”, a symp-
tom belonging to Schneider’s first-rank symptoms of schizo-
phrenia. Body-image disturbances and somatic delusions 
are reported in 15-30% of psychotic patients, and involve 
disorders in the perception of body shape, size or position 
[46]. Patients with psychosis, compared to those without 
the disorder, present a greater occurrence of body-image 
distortion symptoms [47]. Delusions and hallucinations 
prevail in individuals with schizophrenia, while at least 90% 
report abnormal beliefs [48]. The inability to recognize the 
irrational nature of delusional beliefs is the key feature of 
the diagnosis of schizophrenia. However, similar to frontal 
lobe syndrome, patients with schizophrenia are able to rec-
ognize this irrational nature in others, even if they are un-
aware of it in themselves [49]. Most theoretical etiological 
perspectives refer to primary deficits in perception, atten-
tion or consciousness [48]. On the one hand, it is support-
ed that delusions are the result of an expected and normal 
interpretation of an abnormal sensory experience [50], 
while opposite views posit that an anomalous logic is used 
to interpret a normal perceptual experience [51]. The rath-
er complex Capgras Syndrome, also observed in individuals 
suffering from Schizophrenia, often presents neurological 
changes and deficits. Multiple psychological mechanisms 
may co-exist, such as depersonalization, wish fulfillment, an 
inability to face ambivalent feelings, incestuous wishes and 
homoeroticism [52]. A typical characteristics of misidenti-
fication syndromes is that patients accept and maintain a 
double orientation to the “truth” of their delusions. A similar 
situation has also been described for recovering individuals 
with schizophrenia and has been termed double awareness 
phase [53]. Primary research has shown that hallucinations 
exist in at least 50% of patients with schizophrenia, and ap-
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proximately one out of three report auditory hallucinations, 
while one out of five report visual hallucinations. In most 
cases these involve human voices talking in the third person 
[48]. Furthermore, hallucinations seem to be more detailed 
and complex in patients with schizophrenia compared to 
those with neurological disorders. A research investigating 
the “source” of hallucinations, using a questionnaire direct-
ed at schizophrenic patients, found that 40% of patients 
failed to answer questions on this topic [5]. 

Representation of information and insight  
in Psychosis

Most researchers support that similar to delusions, halluci-
nations result from the combination of a faulty perceptual 
process and faulty interpretive process. They also highlight 
their similarity with damage in the dorsolateral and orb-
itofrontal cortex, indicating that the level of the absence 
of awareness resembles the deficits in the process of er-
ror monitoring evident in patients with frontal disorders 
[54]. Echolalia, the automatic repetition of other’s speech, 
and echopraxia, the automatic repetition of other’s move-
ments, are rate yet characteristic elements of both schizo-
phrenic and frontal syndrome patients [55]. Consequently, 
from these findings it can be supported that at least some 
symptoms of unawareness in schizophrenic patients may 
be related with frontal lobe dysfunction [56]. It can also be 
suggested that the majority of awareness disorders in neu-
rological patients are the result of right hemispheral dam-
age, while findings regarding the lateralization of damage 
in schizophrenia suggest deficits in the left hemisphere. The 
initial hypothesis was related to the schizophreniform symp-
toms presented in patients with left temporal lobe epilepsy 
[57]. This finding was later reinforced both by postmortem 
studies [58] and neuroimaging research [59]. Nevertheless, 
in 1985 Cutting [48] suggested the presence of a right hem-
ispheral anomaly, supporting the presence of a hemispheric 
imbalance in which the mechanisms of a malfunctioning 
right hemisphere lead to left hemisphere hyperfunction. 
This right hemispheral disorder is responsible for the deficits 
in body image perception we encounter in schizophrenic 

patients, but also in the difficulties of affect processing and 
expression. In the same year, Cummings [60] additionally 
postulated that posterior right injuries result in a disruption 
of the passage of information into the limbic system, which 
in turn leads to delusions and hallucinations. These two re-
searchers hypothesized that symptom development follows 
the extent of brain damage. For instance, the perceptual 
symptoms of body image perception may reflect right pos-
terior brain damage, while paranoid ideations and thought 
deficits may be linked to disordered mechanisms in the left 
hemisphere. Additionally, several neurobehavioral theories 
of awareness and body image disorders indicate the role of 
the right inferior parietal lobe in attentional impairment, 
despite the parietal lobe not being particularly considered 
accountable for schizophrenia [41]. 

Multiple neuropsychological theories of awareness em-
phasize the role of an error-monitoring system [54], which 
consists of three parts: (a) An internal representation of the 
desired outcome, (b) a feedback related to the outcome and 
(c) a comparison between the desired and final outcome. 
Anosognosia or the overall lack of insight may result from 
fault in the mechanisms determining the desired outcome, 
or disturbances in the process of comparison. Similarly, in 
1989 McGlynn & Schacter [61] suggested the presence of 
a conscious awareness system located in the inferio-parietal 
lobe, while in 1988 Shallice [62] presented the case of the 
supervisory attentional system. In 1992, Frith’s [63], proposal 
of a cybernetic model put emphasis on intention and on the 
monitoring system. Frith supported that schizophrenia can 
be seen as a disorder of meta-representation, which plays an 
important role in awareness processes. This model involves 
(a) the awareness of one’s goals, (b) the awareness of one’s 
intentions, and (c) the awareness of the intentions of others. 
Frith hypothesized that the lack of awareness of one’s goals 
leads to disorders of willed action characterized by negative 
symptoms, such as apathy. Lack of awareness of intentions 
leads to self-monitoring disorders and anomalies in the ex-
perience of action, such as motor movement deficits. In ad-
dition, limitations in social interaction leads to delusions of 
persecution and reference. Hallucinations are the result of 
a person’s failure to recognize the self-generated nature of 
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some actions or of inner speech, attributing it to an external 
source. Most positive symptoms can, according to Frith, be 
explained as a deficit in the capacity to distinguish between 
changes resulting from actions of the individual himself 
and those resulting from external events. Although these 
views emphasize output mechanisms, most neurobehavioral 
theories on delusions and hallucinations attribute them to 
deficits in perceptual input mechanisms. Input mechanisms 
are mostly associated with posterior brain areas, such as the 
parietal lobe, while output mechanisms are mostly associ-
ated with frontal areas, including the frontal cortex (Barr, 
1998). Finally, Frith [63] suggested that brain areas involved 
in the disorders of willed action, such as the dorsolateral pre-
frontal cortex, the supplementary motor area and the anterior 
cingulate gyrus are responsible for the positive symptoms 
in schizophrenia, while the monitoring system seems to be 
primarily linked with the hippocampal system.

Disturbances of the self and insight in 
psychosis

The term “self” is defined as a constellation of character-
istics, such as the body, emotions, thoughts and senses, 
which makes up an individual’s identity and which differen-
tiates him from others (Keefe, 1998, Keefe et al, 1995). Krae-
pelin, Bleuler, Schneider and numerous other researchers 
characterized schizophrenia as a disorder of the self. Patients 
appear to have a cognitive deficit in their capacity to main-
tain the distinction between the internal, mental phenome-
na generated within the boundaries of their nervous system 
and those occurring outside of their bodies, which are per-
ceived through their senses. In 1993, Keefe [64, 65] termed 
these manifestations as autonoetic agnosia, referring to the 
“deficit in the ability to recognize self-generated mental 
phenomena”. These involve delusions, hallucinations, ideas 
of thought broadcasting or thought insertion, etc. Halluci-
nations are considered the result of a misinterpretation of 
an internally generated mental phenomenon as something 
that has been generated in the externally perceived environ-
ment. All people may experience intense, and often quite 
lively visual or auditory memories or fantasies on an every-

day basis, but they do not attribute them to some external 
agent. This type of misinterpretation has been found to take 
place in approximately 70% of patients with schizophrenia 
[66]. Moreover, many of the delusions of schizophrenic pa-
tients seem to involve a misunderstanding of the self. The 
most important delusional belief according to Schneider 
[67] is that of thought insertion, where external thoughts 
are inserted into these of the patient, thought withdrawal, 
where an external source withdraws thoughts from those of 
a patient, thought broadcasting, where thoughts are being 
shared to the environment and are thus available to oth-
ers, and delusional control, where there is a sense that one’s 
motor movements are determined by an external source. 
As previously mentioned, insight is defined as the ability of 
a person to view oneself, including his psychological func-
tions, as if from the perspective of an external observer [1]. 
Schizophrenic patients thus exhibit autonoetic agnosia [64, 
65], since they do not only experience a limited capacity for 
insight in relation to their symptomatology, but they also 
have limited capacity for self-observation, resulting in a dif-
ficulty shifting between internal and external observation. 
This difficulty in the normal development of the capacity 
to separate self and other was a rather primary observation 
and was believed to originate from the early interaction 
between parent and child [68, 69, 70]. These theories dis-
cussing the schizophrenogenic parent were rejected due to 
limited empirical evidence [71], but views on the early es-
tablishment of a difficulty to separate an internal-external 
mental world remain, since it is evident that this discrimina-
tive ability is possible from infancy [72]. Still, individuals of 
normal development exhibiting hemiplegia often develop 
characteristics of anosognosia, followed by a denial regard-
ing the obvious bodily deficits. Thus, a continuing question 
of the scientific community is the extent to which individu-
als with schizophrenia, who exhibit a profound inability to 
determine the source of their symptoms, are similar to indi-
viduals with anosognosia.

One of the most important brain functions is to recog-
nize what element belongs to the self and what does not. 
In basic survival terms, we need to discriminate between 
elements belonging to our body and elements belonging 
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to the external environment, since the latter may endanger 
our health through viruses, internal injuries etc. This require-
ment emerges in numerous everyday tasks, and our nerv-
ous system, as our immune system, expends large amounts 
of energy to maintain this distinction between internal and 
external. Imagine for example the problem that will occur 
if our nervous system fails to establish these boundaries of 
the self in periods of hunger. Furthermore, it is not enough 
to merely distinguish between internal and external events, 
but also between our own emotional reactions and other’s 
emotional experiences [64, 65]. We are aware that individ-
uals with brain damage or lesions present deficits in their 
mental imagery capacity, which are in line with deficits in 
perception, pointing to the presence of parallel neural path-
ways during imagery and visual perception [73,74]. In addi-
tion, brain areas encompassed in the realm of vision are also 
involved in visual mental imagery, while neural connections 
between the anterior inferior temporal lobe and the prima-
ry visual area of the occipital lobe indicate that visual imag-
es are shaped with the use of information stored in memory. 
Research employing PET scans has shown that the brain are-
as involved in visual mental imagery encompass, apart from 
the primary visual cortex in the occipital lobe, the superior 
parietal regions for the capacity to differentiate one image 
from another, the inferior parietal regions for the topo-
graphical coding of visual fragments during the assembly of 
an image, the temporal lobe for the recollection of material 
from our visual memory, and the prefrontal cortex, for the 
production of an image, extending it and potentially com-
plementing it with older memory fragments. The question 
arising in relation to the case of autonoetic agnosia in schiz-
ophrenic patients concerns the point in this process where 
the internally generated image is confused with the exter-
nally perceived object. It is likely that top-down processes 
play an important role, since even the compartmentalized 
or fragmented visual information tends to be complement-
ed by internal mechanisms of mental imagery [73,74].

Neuroanatomy of poor insight in psychosis 

Some patients with temporal epilepsy develop symptoms 
similar to Snaiderian and symptoms of autonoetic agnosia 
[75], while cases of malfunction of the temporal lobe or 
hippocaempal structures in patients with schizophrenia 
have also been reported [76]. The hippocampus is central 
for the comparison between sensory information and ex-
pected perceptual input, through an internally generated 
world constructed by memories. Schizophrenics clearly 
present with a weakness in maintaining an intact memory 
representation of the external world, something that deters 
the comparison between internal and externally generated 
phenomena. The temporal lobe has been considered the 
centre of auditory hallucinations. Electrical stimulation of 
the temporal lobe may generate auditory hallucinations, 
and the left temporal cortex is the most common brain area 
involved in epilepsy with auditory hallucinations [77]. 

The anterior cingulate plays a key role in distinguishing 
between imagery and perception. Individuals with anterior 
cigulatomy have reported an automatic generation of im-
agery with perceptual content [78]. The fact that increased 
activation of the anterior cingulate occurs in cases when a 
response to external events is required [79], but not during 
the examination of internal spiritual or mental processes [80], 
indicates that this structure supports the identification of ex-
ternal events as deriving from outside the self. Based on these 
findings, it was suggested that intentions are involved in the 
monitoring system from the prefrontal cortex, through the 
hippocampal-entorhinal cortex and the cingulate, and are 
completed in the basal ganglia and supplementary motor 
area [81]. Decreased neural density in the anterior cingulate 
has been documented in psychotic patients, which indicates 
a developmental deficit in neural differentiation or migration. 
This may be encompassed in the etiology of schizophrenia 
symptoms: the abnormal connectivity of the anterior cingu-
late with the hippocampus may denote an abnormal myeli-
nation during late puberty, thus directing to the neurodevel-
opmental perspective on schizophrenia development [82]. 

The functions of the prefrontal cortex are not fully under-
stood, but we are aware that this brain area is involved in 



| 19 |Dialogues in Clinical Neuroscience & Mental Health, 2018, Volume 1, Issue 1, p. 12-24

DOI: 10.26386/obrela.v1i1.5 Ιnternet ISSN: 2585-2795  •  Printed ISSN: 2654-1432

Poor insight in psychosis and meta-representation modelsOrestis Giotakos

Dialogues in Clinical Neuroscience & Mental Health

guiding behavior, including monitoring, action, decision 
making, planning and creativity, with the support of the 
working memory and through knowledge categorization 
[83]. The supervisory attentional system postulated by Shal-
lice (1988) [62] incorporates the prefrontal cortex as a core 
structure. Indeed, the prefrontal cortex seems to play a 
role in this system in various ways. For example, both the 
visual perceptual process and visual mental imagery seem 
to stimulate similar neural networks, such as the primary 
visual cortex, the posterior parietal cortex, temporal areas 
and the dorsolateral prefrontal cortex. Yet, an important 
distinction arises in the fact that neural networks involved 
in imagery result to the triggering of top-down processes, 
whereas neural networks in perception are associated with 
bottom-up processes [84]. Movement behavior begins with 
projections from the prefrontal cortex to the striatum, fol-
lowed by the globus palidus and from there to the anter-
oventral and ventrolateral thalamic nuclei, which in turn 
project to the premotor area and the supplementary mo-
tor area and to the anterior cingulate [80, 81]. Malfunction 
in any of these areas may lead to disorders such as Parkin-
son’s disease, while the positive symptoms of schizophre-
nia have also been associated with a failure in monitoring 
movements, accounted for by deficits between premotor 
areas and the striatum. This is supported by the symptom 
of a sense of movement, as if controlled by external forces, 
in patients with Metachromatic Leukodystrophy, where the 
white matter connectivity of several cortical areas, and in 
particular the frontal cortex is upset [85].

The neuroanatomical model of autonoetic agnosia [64, 
65] in schizophrenia suggests that the cognitive deficit in 
insight may be caused by a disrupted connectivity between 
specific brain areas. Computer generated models on informa-
tion processing attempted to describe mechanisms through 
which the development of some symptoms takes place. 
The isolation of some computer parts led to several con-
sequences, such as leading to conclusions irrelevant to the 
incoming data or the independent uncontrolled function-
ing of some parts. Applying these observations to cognitive 
contexts, the pioneers Hoffman & McGlashan [86] in 1993 
hypothesized that if for instance some brain areas respon-

sible for speech were isolated from the network of move-
ment initiation, such as the supplementary motor area dur-
ing the period of cortical pruning, the development of some 
form of subvocal speech would be possible perceived by 
the patient as independent of other intellectual processes 
and thus interpreted as a hallucination or as some thought 
deficit. A similar proposal was made by David in 1994 [87], 
who supported that the excessive neural activity between 
two brain areas, known as dysmodularity, provides a more 
accurate explanation for the pattern of cognitive deficits 
and neuroanatomical findings in patients with schizophre-
nia. This presupposes the burdening of the cognitive system 
and reduced brain hemispheric asymmetry, as suggested 
by Crow (1990) [88], as well as reduced gray compared to 
white matter, which is associated with greater connectivity 
between brain areas [89].

The type of connectivity between brain areas in schizo-
phrenic patients remains a central area of research in the 
field of neuroscience. Initial SPECT research had shown in-
creased blood flow in the Broca’s area in patients with audi-
tory hallucinations [90], a finding that denotes that auditory 
hallucinations are part of an inner speech which is not un-
der the control of the self-monitoring system. However, oth-
er research using PET showed that in schizophrenic patients 
with auditory hallucinations there was reduced metabolism 
in the Broca and Wernicke’s areas of the audiroty cortex, 
compared to patients without auditory hallucinations. Nev-
ertheless, the hypothesis that the strongest connection in 
schizophrenia occurs between insight and the right fron-
tal, parietal and temporal lobes, along with the striatum, 
remains, further reinforced by findings on patient’s perfor-
mance on the Wisconsin Card Test [91]. Neuroimaging find-
ings suggest a relationship between poor insight and the 
global reduction of brain volume [92], reduced volume of 
the frontal lobe [93], and reduced volume of the cingulate 
gyrus and temporal lobe [94], despite the existence of re-
search supporting opposite findings [95]. Different method 
of imaging, analysis and measurement, but also the use of 
psychometric scales, are undoubtedly associated with the 
arising conflicting findings. Recent research has found an 
association between insight and the cortical thickness in 
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patients during their first episode of psychosis [96], the ho-
mogeneity of the white matter [97] and the cingulate gyurs 
of patients during their first episode of psychosis [98]. In 
addition, there seems to be an involvement of the cortical 
midline system, especially of the medial frontal (ventro-me-
dial, BA 10, 11 and dorso-medial, BA 9) and of the cingulate 
gyrus. A meta-analysis by van der Meer et al (2010) empha-
sizes the involvement of the frontal segments in the activ-
ity of self-observation, compared to observation of others. 
Also, there was an activation of the right superior frontal 
gyrus (BA 9), close to the median line, when normal indi-
viduals were asked to replace themselves with a significant 
other figure, e.g. the prime minister Tony Blair [99], whereas 
in schizophrenic patients no such activation occurred. The 
authors interpreted this finding as the patients’ weakness 
to distinguish themselves during a meta-cognitive process. 
This finding is similar to the research by Holt et al [100], in 
2011, according to which patients with schizophrenia in a 
similar task displayed less activation in the medial prefron-
tal areas and slightly more in the medial posterior cingulate, 
which suggests «an anterior-to-posterior shift in medline 
cortical activity in schizophrenia». These findings are in line 
with those established in the long term studies by Michael 
Petrides [101, 102, 103] in humans and monkeys, accord-
ing to which cortical lesions and damage in the medial 
part of the mid-dorsolateral prefrontal cortex (ΒΑ 46 & 9/46) 
lead to deficits in tasks of the monitoring of information in 
working memory, where the capacity for an epoptic process-
ing of information is evaluated, while the architectonic ar-
eas 46 & 9/46 of the prefrontal cortex appear to be linked 
with specific segments of the inferior parietal lobe through 
the superior longitudinal fasciculus. The inferior part of the 
posterior parietal cortex seems to be a crucial area for the 
updating of information in the working memory and the BA 
46 & 9/46 encode it into an “abstract/symbolic form”, in order 
to achieve the controlled monitoring in the active mnemon-
ic process. According to Petrides [103] (2013), this system 
has the capacity to hold symbolically coded information 
in an active state, in order to supervise the between them 
relation and their relation with the intended programmed 
behavior. Adding to this topographical theory, Devinsky 

[104] (2009) mentioned characteristically: «Delusions result 
from right hemisphere lesions. But it is the left hemisphere 
that is deluded». It should also be noted that theories of 
self-monitoring and error-checking agree with the theo-
ry concerning the use of a salience network. According to 
Corlett et al (2010) [105], there are two types of error pre-
diction associated with schizophrenia and the development 
of delusional beliefs, playing opposite roles: one that over-
weights the prediction versus one that underweights the 
prediction. The over-weighting of the prediction may be pri-
oritized due to its pathogenetic nature, occurring first, and 
is followed by the under-weighting of the prediction, which 
bears as a result a state of fatigue and withdrawal. Neuro-
biologically, the hyperactivation of the salience network is 
likely followed by the hyper-activation of the default mode 
network (DMN) and subsequently by the suppression of the 
salience and attention network. This initial hyperactivation 
seems to be normalized by antipsychotics, since as stated 
by Kapur (2003) [106], “Antipsychotics dampen the salience 
of these abnormal experiences and by doing so permit the 
resolution of symptoms… they do not erase the symptoms 
but provide the platform for a process of psychological res-
olution… if treatment is stopped, the dysregulated neu-
rochemistry returns, the dormant ideas and experiences 
become reinvested with aberrant salience, and a relapse 
occurs”. 

 

Insight and Metacognitive processes 

The field of metacognition has enriched what is known as 
cognitive neuropsychiatry, an area promoting the research 
of cognitive processes that account for psychological and 
behavioral abnormalities. Saxe & Ofen [107], in 2010, sug-
gested the area of «attributive metacognition», which in-
volves the capacity of a person to determine his beliefs and 
desires functioning as a part of his capacity for self-aware-
ness, and the area of strategic metacognition, which refers 
to a person’s capacity to monitor and control his mental 
acitivities. Their differences are found both in the objects 
of the thoughts (beliefs and desires vs mental activities 
and planning), and in the action that follows (attribution 
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as interpretation vs strategy as control). The notion of me-
ta-memory was created within this context, and its investi-
gation through a psychometric questionnaire employed the 
question “how many words does a person predict that he will 
remember from a given list of words”. David et al [6], in 2012, 
found that bipolar patients and patients with Alzheimer’s 
disease, but not patients with schizophrenia, overestimat-
ed their memory capacity. The term metacognitive thought 
was initially introduced in the literature of education as 
the “capacity of thinking about thinking” during learning 
[108], but throughout the years has gained a broad range 
of meanings which reflect the general ability of thinking 
about thought both in terms of content, but also in terms 
of its underlying processes. Therefore, while originally the 
term primarily described a person’s ability to observe his 
own thought processes and to detect in them potential 
errors, it later included incorporated the ability of “aware-
ness of cognitive distortions” [109], as well as “thinking 
about emotions” [110], while the importance of metacog-
nitive thought in the triggering of reactions deriving from 
thoughts and emotions has been repeatedly highlighted. 
It should be noted that the use of the term “metacognitive 
thought” is often parallel to the use of other terms, such as 
theory of mind (ΤΟΜ) and mentalization. The term theory of 
mind refers to “thinking about the thoughts of others dur-
ing the process of relating to them” [111] and constitutes a 
major component of metacognitive thought as an element 
of a broader system that permits the capacity of thinking 
about thinking. The term mentalization refers predominant-
ly to the understanding of internal states within the context 
of an attachment bond”. Consequently, the term “metacog-
nitive thought” can be conceptualized as a range of activi-
ties, from thinking about specific psychological phenomena to 
compiling perceptions into complete and coherent representa-
tions of oneself and others [112, 113, 114]. This construc-
tive metacognitive acitivity involves: (1) the capacity for the 
construction of complex representation of internal states of 
the self and the ability to reflect upon these states, which is 
described with the term self-reflectivity (2) the capacity for 
the construction of complex mental representations of the 
internal states of others and the capacity for reflection upon 

them, which is referred to as the understanding of the mind 
of others, (3) the ability to place these representations in a 
world where the self is not the center, which is labeled with 
the term decentration, (4) the ability to use knowledge to 
deal with and resolve psychological and social challenges, 
which is attributed as mastery [115, 116]. 

The theory of emotion regulation seems to hold an im-
portant place in the interpretation, but also in the conse-
quences of lack of insight. Recently, Massons et al [117] 
(2017) studied 143 patients with psychosis using the Scale 
of Unawareness of Mental Disorder (SUMD), the Markova 
and Berrios Insight Scale and the 8th item of the Calgary De-
pression Scale for Schizophrenia (CDSS), and found that the 
awareness of the mental disorder was associated with high-
er scores on suicidality, especially in the following two items 
of awareness “disturbed thinking and loss of control over 
the situation” and “having a vague feeling that something 
is wrong”. It is known that different emotions produce dif-
ferent behaviors, and that the same feeling under different 
circumstances may produce a different behavior. Emotions 
inform us on whether we are safe or not, without providing 
clear directions on the achievement of a goal. The theory 
of meta-emotion was developed within this context, explor-
ing the relationship between affective reactions to primary 
emotions and the motivation for their change, along with 
the reactions directed at the “emotional self”; all of which 
formed the base for the development of the Meta-Emotion 
Scale (with items concerning anger, compassion, interest, 
embarrassment, cognitive control and thought suppres-
sion) [118]. Thereof, we have arrived at a point where we are 
talking about the “cognition about emotion”, but also about 
secondary emotions that attempt to determine the primary 
(emotions about emotions), based on which Dina Mendoca 
(2013) [119] suggested specific metaemotional strategies for 
the support of psychotic patients, such as predictions about 
future emotions (anxiety for future anxiety), identification of 
current emotions, monitoring of changes in one’s affective 
state, organization of a future plan of action, and regulation 
of future emotions that are diverted, as well as evaluation 
of the result.
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Conclusively, symptoms of schizophrenia could be ex-
plained as additional deficits in a sequence of develop-
ments, during the process of representation and interpreta-
tion of information (meta-representation process), but also 
during the cognitive enrichment and subsequent process-
ing (meta-cognitive process). It should be noted that the 
lack of insight is not only documented in psychosis (in schiz-
ophrenia or affective disorders), but also in diagnoses of 
“neuroses”, such as body dysmorphic disorder [120], hoard-
ing disorder [121] and anorexia nervosa [122]. Surprisingly, 
the DSM 5 [123] mentions only about the lack of insight in 
three disorders, obsessive-compulsive disorder (OCD), body 
dysmorphic disorder and hoarding disorder, requiring the 
clinician to determine whether the patient has good insight, 
poor insight or the abstract term absent/delusional beliefs 
to account for lack of insight. Since the deficit in insight, at 
least in schizophrenic patients, appears to be less than an 
epiphenomenon of the disorder, the place, and potentially 
even the manner through which insight is developed may 
be a key element in the development of psychotic disorders. 
The mechanism that leads to the development of poor in-
sight deserves to be further studied in the future, and not 
just as a pathogenetic mechanism of the development of 
psychosis, but also as an etiological component of multiple 
other psychological disorders [124]. Also, the lack of insight 
may constitutes a trans-diagnostic factor underlying the hu-
man condition, independent of diagnosis, in a manner sim-
ilar or parallel to the manner in which psychotism operates, 
as described by Van Os & Reinighaus (2016) [125]. 
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Abstract
A case of monozygotic triplets suffering from schizophrenia is presented. The three brothers had grown in a strik-
ingly common environment and they developed an almost identical psychotic symptomatology at the age of 19. 
We thoroughly assessed their symptomatology using the structured interview Schedules for Clinical Assessment in 
Neuropsychiatry, blindly to results of zygosity testing. Brain MRI scans were also performed. The patients’ psychopa-
thology included trichotillomania in the context of an elaborate pseudo-philosophical world view, which led them 
to grandiose self-perception; withdrawal and social isolation; decline in every aspect of functioning; finally, physical 
aggressiveness. The vast majority of symptoms were practically identical and the MRI findings did not differ substan-
tially among the three siblings. This case, by showing that the clinical presentation of the disease was similar in three 
men having in common both genes and environment, provides support for the hypothesis that, once the disease 
develops, the type of schizophrenic symptoms is almost exclusively influenced by genetic and environmental factors.

Key words: triplets, monozygotic, schizophrenia, hoarding, trichotillomania 
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Introduction

The likelihood for the development of schizophrenia depends 
on genetic and environmental factors. Concordance rates of 
monozygotic twins raised in the same environment, howev-
er, do not exceed 50% [1] denoting that at least half of the 
risk for the disease is most probably due to stochastic events. 
Once developed, the clinical presentation of the disorder is by 
no means uniform; variation among individuals is presumed 
to be dependent on genes, environment or random events 
of an unknown nature. The study of genetically identical sib-
lings with regard to phenotypical similarities and differences 
can offer valuable insight into the factors which determine 
uniformity and variety of schizophrenic symptoms. 

Although reports of twins suffering from schizophrenia 
are fairly common in the literature, the same does not ap-
ply for reports of triplets or quadruplets. So far, nine cases 
of triplets concordant or discordant for schizophrenia or 
schizoaffective disorder have been reported in the English 
psychiatric literature [2-7]. A set of quadruplets suffering 
from schizophrenia was first reported in 1963 and is since 
known as the Genain quadruplets [8].

We present the case of a set of male triplets suffering 
from schizophrenia and we examine the similarities and 
differences that the three brothers present regarding their 
psychopathology, personality traits and neuroimaging fea-
tures. Possible genetic and environmental influences are 
also discussed.

Case report

The triplet brothers were admitted at age 23 in three sepa-
rate departments of the Psychiatric Hospital of Attica. Their 
involuntary admission had been asked for by their parents.

Symptomatology was very similar among the three broth-
ers and dated from the beginning of senior high school at 
age 16. They first manifested trichotillomania which was 
compulsive and made them feel guilty and ashamed, in-
stead of relieving their anxiety. They gradually developed a 
puritan and ascetic attitude towards life, they avoided sex, 
and they took up excessive physical training. They started 

quarreling with their parents and other people and they 
became transgressive by committing impulsive shoplifting.

Until the end of senior high-school they had never been 
separated from each other living in an apartment of their 
own next to that of their parents. After finishing high-school 
they took exams and entered university departments, each 
at a different city. Their studies, however, were interrupted 
three years later, their academic achievement being a shad-
ow of their brilliant performance as schoolboys. Eventual-
ly, they all decided to return to their common home; there, 
they jointly developed a fairly elaborate pseudo-philosophi-
cal world-view of clearly delusional dimensions. They had no 
social contacts, they fed themselves according to peculiar 
dietary rules, and they didn’t wash, holding that each man 
has a “system of self-cleaning”. More notably, they didn’t cut 
their hair, as they preferred to pull them off instead, hair by 
hair, considering this to be the only way for the hair to be 
renewed. They exhibited hoarding behavior and their apart-
ment ended up being full of plastic bags with recycle gar-
bage, which they collected scrupulously during their rare 
nocturnal excursions and never disposed of.

It was not long before they spoke with scorn of their old 
friends and acquaintances, of their studies as being com-
pletely meaningless, and of modern life-style as being in-
ferior and “petit bourgeois”. They even gave up sports and 
reading, and they ended up spending countless hours on a 
sort of improvised group meditation. They believed that, in 
contrast to all other people who lived “will-lessly” and “me-
chanically”, they themselves had accomplished a superior 
way of life, which they ought to teach to others, even if that 
meant becoming violent. What we have here is that kind of 
radical certainty which Jacques Lacan considered to be an 
essential feature of psychotic delusion [9]. 

Violence was manifested gradually in the course of months, 
mainly towards their parents who for many years had re-
mained mere spectators to their children’s decline. Verbal 
and physical aggressiveness were of such magnitude, that 
the parents were persuaded to ask for the compulsory ad-
mission of their sons, who would not consent to a formal 
psychiatric evaluation.
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During admission in three separate departments of the 
hospital, the symptomatology did not ameliorate before 
drugs took effect, indicating that all three brothers suffered 
independently of each other, their case not being a shared 
psychosis.

Apart from the common features presented so far, there 
have been subtle differences among the three men, both 
in personality traits and in the way their psychopathology 
was manifested. Both similarities and differences are sum-
marized in Table 1. What follows is a detailed description:

“The fists”

Triplet A was more perfectionist than his brothers and did 
more regular physical exercise. He was the strongest physi-
cally and he undertook the heaviest tasks. He was regarded 
by the others as “the fists” of the team. It was he who initi-
ated the physical assault first towards their father and later 
towards their mother, acting “on behalf” or “in defense” of 
his brothers who were present merely shouting abuse, leav-
ing triplet A to act physically. Triplet A also hit a neighbor 
“defending triplet C”. At age 16 he had the tendency to put 
his hands on his mother’s breasts. He was the one who start-
ed spending many hours in the bathroom pulling off hair 
from his pubis; the others followed, but less committedly. 
He was more interested in and influenced his brothers on 
matters of diet and he scrutinized the ingredients of foods. 
As a student, he was the best of all three, except in the last 
year of high school and during the preparation for the uni-
versity entry exams when triplet C did better. During a joint 
post-discharge interview with the triplets he turned out to 
be the most eager participant, the most willing to compro-
mise and adhere to treatment (despite his lack of insight), 
volunteering to persuade the reluctant triplet C to do the 
same. Post-discharge he appeared to have a better relation-
ship with their parents, and he even tried to resolve any fric-
tion between them and his brothers. He was also the only 
one who did not rule out the possibility of a future job. He is 
described by his parents as being the most sensitive, emo-
tional, shy, poetical, easily frustrated and the less humorous 

of their children. Explicitly he had a heterosexual orientation 
without having ever dated a girl, he had never masturbated 
and he had had sex only once with a prostitute. Being the 
most ascetic (along with triplet C) he spent several hours 
trying to break a meditation record.

“The brains”

Triplet B was the most sociable and communicative before 
adopting his brothers’ withdrawn lifestyle in early adult-
hood. He had the best relationship with their parents. At 
school he was popular, being a member of the students’ 
council. He had a few dates with girls, and he was the most 
active sexually both in terms of masturbation and visiting 
brothels. At school he was a good student, although his 
parents thought he was a little “slow”. His academic perfor-
mance was slightly inferior to that of triplets A and C. Upon 
entering the university he was admitted to a faculty that 
he didn’t like much and which was of an “inferior status” 
compared to those of his brothers. He gave up his studies 6 
months before the other two decided to do the same. Nev-
ertheless, he had always been a little more inclined than his 
brothers to artistic matters, being better informed on music, 
cinema etc. During their “ascetic” period he was the dirtiest, 
not having had a proper bath for nearly a year. His brothers 
readily acknowledged him as their team’s “representative”, 
“brains” and “headquarters”. When they became aggres-
sive he provided theoretical rather than physical support. 
According to his parents he had the most irritable charac-
ter. Post-discharge he was the only one to discontinue his 
medication and become depressive and suicidal to the de-
gree that he had to be readmitted for further treatment. He 
appeared to remain the most faithful to their prior lifestyle 
and to its assumed superiority, regretting its abrupt end and 
wishing to write memoirs.

“The crazy”

Triplet C was the most introvert and remote. During the last 
year of high school he tried harder, did better in the final 
exams and was admitted to Law School. After adopting his 
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brothers’ retired lifestyle, he was the one who lost the most 
weight, to the extent of becoming almost “dematerialized” 
and “reminding of Auschwitz” (according to his parents). 
He was the most devoted trichotillomanic, pulling off the 
hair of his head until he was virtually bald. At the same time 
he was the cleanest and tidiest; he swept the floor and put 
away the fallen hair, despite the fact that he had been the 
laziest child. He was the most reckless when risky behaviour 
was at issue. When it came to aggressiveness, he was eager 
to start the fight, being the “craziest” and the most quarrel-
some, at least verbally. In sexual matters, even in adulthood, 
he remained in an “infantile stage”, according to his parents. 
His asceticism was comparable only to that of triplet A’s (nei-
ther had ever masturbated and their only sexual experience 
was one visit to a brothel). 

Material and methods

E.T. and C.G. interviewed all three brothers when they were 
first brought to the emergency room of the hospital. At the 
time, none of the triplets was under medication. All subse-
quent interviews, neuroimaging and genetic testing were 
done at the 1st Department of Psychiatry of Athens Univer-
sity Medical School, Eginition Hospital, after informed con-
sent was obtained from patients and parents regarding the 
use of information for publication purposes. Proper approv-
al was obtained by the Ethical Committees of both Psychiat-
ric Hospital of Attica and Eginition Hospital. 

We had the opportunity to interview the three boys and 
their parents repeatedly since their admission at the Psychi-
atric Hospital of Attica. During these subsequent interviews 
the three brothers were receiving antipsychotic drugs (tri-
plets A and C were on 20mg Sertindole daily, and triplet B 
on 240mg Ziprasidone plus 15mg Aripiprazole daily). Dur-
ing their hospitalization G.B.M., E.T. and C.G. were the ther-
apists of triplet A, and they also interviewed triplets B and C 
who were hospitalized in separate wards and were treated 
by other therapists. Their parents were asked to provide a 
copy of the obstetrical files concerning the perinatal history 
of the triplets. 

Psychiatric diagnosis and assessments

The Schedules for Clinical Assessment in Neuropsychiatry 
(SCAN) structured interview was administered to the triplets 
by D.D. as an independent assessor. Diagnosis was made ac-
cording to DSM-5. Detailed symptomatological assessment 
was based on the clinical interview, notes of hospitalization 
and on SCAN ratings; symptoms were rated as present or 
absent and, if present, by their relative intensity, blind to zy-
gosity testing.

For the determination of zygosity, DNA was isolated from 
whole blood leukocytes from all three siblings and their par-
ents, and comparative analysis was based on fourteen high-
ly polymorphic markers.

Structural MRI was performed with axial, sagittal and cor-
onal images of slices 6mm thick examined in a variety of se-
quences (T1, T2, T2-TSE, FLAIR), as appropriate. 

Results

Psychiatric diagnosis and symptomatology

According to the SCAN structured interview DSM-5 criteria 
for schizophrenia were met for all three siblings. A detailed 
symptomatological assessment of clinical features (divided 
in: age of onset, pre-treatment symptoms, loss of function-
ing and post-treatment symptoms) and premorbid traits are 
presented in Table 1. 

The age of onset and the majority of symptoms of the dis-
ease (unusual thought content, pseudo-philosophical pre-
occupation, bizarre behavior, disruption of social relations, 
absence of insight, self-esteem/grandiosity) as they pre-
sented before any treatment were identical for the three sib-
lings. For one premorbid trait (timidness) and two pre-treat-
ment symptoms (violent behavior and eating peculiarity) 
triplet A was worse than his siblings. Triplet B fared worse 
than his brothers in academic performance (pre-treatment), 
and he had a generally worse clinical course after treatment, 
as reflected in persistence of residual positive symptoms 
and development of post psychotic depression.

Regarding their premorbid condition, as described by their 
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parents and assessed retrospectively, triplet C fared worse 
than his brothers in seven out of the nine examined traits.

Genetics

Phenomenologically the three brothers looked quite simi-
lar to each other. Zygosity testing showed that all brothers 
were monozygotic (all marker alleles were identical for the 
three siblings; error probability was less than 0,001).

Structural MRI

The brain MRI scans of both triplet A and triplet B were nor-
mal. Triplet C had a few pointed focal lesions in the lower 
part of the basal ganglia, compatible with slight local en-
largement of the perivascular subarachnoid space, as well 
as a small vague focal lesion of a few millimeters in diame-
ter without any specific imaging features at the right frontal 
lobe next to the horn of the collateral ventricle.

Gynecological/Perinatal history

The triplets’ mother was pregnant at the age of 23. The preg-
nancy was not scheduled and the couple was married only 
after that. The most probable date of conception was at the 
end of April. During the summer the mother followed her 
usual sports activities, which were somewhat intense. It was 
not before October that it was found out by ultrasonogra-
phy that she was carrying triplets. From then on and until 
delivery phenobarbital was prescribed to her by her gyne-
cologist as a means of preventing uterus contractions. The 
triplets were born after a pregnancy of 33 uneventful weeks 
at the beginning of January by cesarean section; triplet B 
was pulled out first, followed by triplet C and then by triplet 
A. The babies were normal and they didn’t have to remain 
in an incubator; they were only kept at the department for 
premature babies for 5 days before going home with their 
parents, with the exception of triplet B who had to undergo 
a bubonic hernia operation before being taken home 5 days 
later than his brothers.

Discussion

In this paper a set of male monozygotic triplets is present-
ed, all of which met DSM-5 criteria for schizophrenia. In the 
three subjects the age of first manifestation and what we 
would consider as “core” features of the disorder, i.e. unusual 
thought content, pseudophilosophical preoccupation, bi-
zarre behavior, disruption of social relations, absence of in-
sight, and a sense of grandiosity were identical. Only slight 
differences were noted in terms of personality traits and 
other features of psychopathology, as detailed in Table 1. In 
summary, triplet C fared somewhat worse than his brothers 
premorbidly, while triplet B did worse in terms of academic 
pre-treatment functioning and post-treatment course. 

Regarding brain structural MRI, the only finding worth 
mentioning is that triplet C had a few non-specific focal le-
sions in the frontal lobe and basal ganglia. This is in contrast 
to a previously reported set of concordant schizophrenic tri-
plets who showed MRI findings which were more uniform 
and conventional for schizophrenia [6,7]. In another set of 
triplets the affected sibling was negative for MRI findings [4].

Heritability seems to account for at least some of the com-
mon MRI findings in schizophrenia [10-13]. Regarding local-
ization of lesions, frontal lobe volume reduction has been 
found to be associated with negative symptoms [14]. In the 
set of triplets we describe none of the characteristic struc-
tural neuroimaging features of schizophrenia was found. 
The only marginally abnormal finding of triplet C, cannot 
be considered to be etiologically associated with the dis-
ease. Similarly, the uneventful congenital hernia operation 
to which triplet B was subjected when a week old, cannot 
be taken to account for the development of the disease. 
One could not exclude, however, that the finding of triplet 
C might be related to his worse premorbid functioning, 
and that the perinatal operation of triplet B might be con-
nected to his lower academic achievement and his worse 
post-treatment course.

According to the risk factor model, schizophrenia is caused 
by the additive interaction of genetic factors and of envi-
ronmental factors, most important of which are gestation-
al and birth complications, viral infections and drug abuse; 
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unknown stochastic factors are also considered to play an 
important role in the probability of whether the disorder will 
manifest itself or not [1, 15-17]. Despite the fact that genetic 
influences on psychiatric disorders seem to transcend clinical 
boundaries [18], twin and family studies, as well as emerging 
indications from molecular genetics, have suggested that 
once a psychiatric disorder develops, its clinical features and 
course strongly depend on genetic factors [19-21]. Cultural 
and societal factors which sometimes affect the content of 
positive psychotic phenomena [22] did not appear to be of 
particular relevance in the case of these patients. The triplets 
we describe share a common genome and they have not 
been exposed to any of the known environmental risk fac-
tors (excluding multiple pregnancy); they also seem to have 
shared all possible environmental influences, having lived 
until early adulthood under strikingly similar conditions. 

Our paper shows that the identity of “core” schizophrenic 
symptomatology in the three men was strongly determined 
by their common genes and common environmental condi-
tions. The fact that differences in the clinical symptomatol-
ogy among the siblings were of limited magnitude points 
to the assumption that the major part of the variety with 
which schizophrenia manifests itself among different peo-
ple is the result of the variety in genes and environmental 
influences, and that stochastic events may be important in 
the development of schizophrenia, but do not substantially 
influence the presentation of its symptomatology.
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Abstract
Background: Cognitive Remediation or Rehabilitation Treatment (CRT) is a psychosocial treatment method against cogni-
tive deficits and their functional consequences. CRT is implemented in various disorders ranging from brain injury to neu-
rological and mental disorders and is associated with positive results in terms of cognitive and social functioning. Similarly, 
the investigation of the effects of CRT in schizophrenia has shown that it could improve cognition and everyday functioning 
and that it might also be beneficial for the other clusters of symptoms of the disorder (positive and negative symptoms). 

Objective: To present the origins, process of development and characteristics of a CRT program for individuals with psy-
choses (schizophrenia and other psychotic disorders, bipolar disorder with psychotic features and bipolar depression, etc.), 
along with the experience of its pilot implementation and its perspectives under limited financial and human resources. 

Methods: The article will discuss the theoretical basis of a CRT program for patients with psychosis. It will also present the 
consecutive steps of its development, its structure and its pilot implementation. Finally, it will discuss its future perspectives. 

Results: The program is based on the experience from animal and human studies and on principles including interdis-
ciplinary therapeutic team work, individualization of therapy, frequent practice of cognitive tasks, use of strategies and 
psychological support. It aims at the improvement of everyday functioning of individuals with psychoses through the 
enhancement of their cognition. It is preceded and followed by sessions assessing cognitive performance, symptoms and 
functioning and comprises 40 individual training sessions with a frequency of at least two sessions per week. The training 
sessions are divided into two parts including a) a cognitive exercises module and b) a social cognition module. Cognitive 
exercises include a program designed for elderly suffering from mild cognitive impairment and additional cognitive tasks 
involving the main cognitive domains of impaired performance in schizophrenia. The social cognition module has been 
arisen from a program administered to patients hospitalized in an acute psychiatric ward with the aim to facilitate and 
accelerate their discharge. The perspectives of the CRT program include the development of group training sessions and 
public awareness activities and the creation of similar CRT Units in Mental Health Centres and other Health Settings. Given 
that both the cognitive impairments and the methods used for their treatment have common features across different 
mental or neurological disorders (e.g. non-psychotic depression, dementia, brain injury, substance use disorders), they also 
include the implementation of the program onr individuals presenting with cognitive impairments beyond psychoses. 

Conclusions: The development of CRT programs in the context of a National Health Service and under conditions of lim-
ited funding is feasible and could satisfy unmet needs of patients having cognitive difficulties regardless of their aetiology

Keywords: Cognitive remediation, cognitive rehabilitation, CRT, cognitive training, psychosis, schizophrenia.
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1. Introduction

Rehabilitation has been defined as “the planned attempt 
under skilled direction by the use of all available measures 
to restore or improve the health, usefulness and happiness 
of those who have suffered an injury, or are recovering from 
a disease”. It has an additional aim to “return those individ-
uals to the service of the community in the shortest time” 
1. Rehabilitation can be implemented in every disease, ei-
ther mental or non-mental which is associated with treat-
ment-resistant symptoms impeding everyday functioning. 

Cognitive deficits accompany several disorders which, di-
rectly or indirectly, impact on brain functioning, including 
mental, neurological or general medical disorders 2-12. Cog-
nitive deficits refer to, albeit not being limited to, deficits in 
general cognition and specific cognitive impairments in the 
areas of speed of processing, memory, attention, reasoning 
and social cognition. The management of these cognitive 
deficits involves, whenever feasible, the treatment or the 
prevention of the progression of the underlying disorder 
and the use of supplementary psychosocial therapeutic 
methods which are generally referred to as “cognitive reme-
diation” or “cognitive rehabilitation” treatments (CRTs). 

 CRTs have been clinically employed and have been found 
to improve both cognition and everyday functioning of in-
dividuals suffering from cognitive deficits across different 
disorders. In a recent review of CRT programs, Cicerone 
and colleagues suggested that they are the best available 
forms of treatment for people who exhibit neurocognitive 
impairment and functional limitations after traumatic brain 
injury or stroke. Interestingly, Cicerone and colleagues also 
suggested that different cognitive domains could respond 
differentially to treatments13. 

Besides brain injury or neurological disorders, CRT pro-
grams have also been used in the management of psychi-
atric disorders. The earliest programs have been historically 
developed for patients with schizophrenia and have been 
associated with positive effects. Meta-analyses have con-
firmed that CRT is an effective treatment against cognitive 
deficits in schizophrenia14, 15 and have generated calls asking 

for its adoption as a best practice in the treatment of the dis-
order16. Recent evidence suggests that CRT in schizophrenia 
appears limited in older patients, but that it could be ben-
eficial even for individuals at ultra-high risk for psychosis17, 

18. Although there is not yet convincing evidence support-
ing the use of CRT in the prodromal psychotic state, psy-
chological interventions incorporating CRT tasks are found 
promising with respect to the delay of the first psychotic 
episode19. Preliminary evidence also indicates that CRT is as-
sociated with an increase in time to relapse in schizophrenia 
20. Similar CRT programs have been administered to mental 
health disorders other than schizophrenia and had a com-
parable efficacy on cognitive symptoms21, 22. Interestingly, 
CRT programs not only enhance cognition, but they also 
appear to improve the primary symptoms of the underlying 
disorders23, 24 and they could modify the use of psychiatric 
services 14, 21, 25-29. 

CRT programs in schizophrenia share certain key practice 
methods such as the use of strategies to optimize perfor-
mance, the repetition of the same exercises over many 
sessions until performance is improved and the linking of 
exercises to real world behaviours30, 31. The current CRT pro-
grams in schizophrenia can be classified into three groups: 
a) cognition enhancement programs, b) compensatory re-
habilitation programs and c) computer-based programs 32. 
The programs aiming at cognitive enhancement focus on 
the correction of the underlying deficit. The compensatory 
rehabilitation programs are designed to overcome or cir-
cumvent cognitive deficits in order to improve broader as-
pects of functioning. These programs take advantage of the 
unimpaired cognitive processes and of the context of the 
behaviours through environmental supports such as signs, 
checklists, or alarmed drug packaging. Similarly to their ap-
plications in non-mental disorders, the use of computers in 
CRT in schizophrenia has been employed to increase its effi-
cacy. Computerized CRT programs could have both advan-
tages (improved control of the level of difficulty, immediate 
feedback, better monitoring, familiarization of patients with 
advances in technology) and disadvantages (limited social 
interaction, difficulties of older patients with using comput-
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ers). It should be noted here that current evidence in schiz-
ophrenia suggests that computer and non-computer-based 
CRT programs have similar efficacy 14.

CRT has been mainly used in research rather than clinical 
practice in patients with schizophrenia. Its pilot implemen-
tation beyond research and in the context of mental health 
services in several countries shows that it is a feasible treat-
ment strategy against cognitive deficits associated with 
mental and neurological disorders33-38.  

Stimulated by the literature on the close association be-
tween cognition and everyday functioning in patients suf-
fering from mental disorders39-41, we founded a specialized 
Unit (named as Cognitive Rehabilitation Unit) in the Psychi-
atric Hospital of Attica (PHA)42. PHA is the largest provider of 
mental health services in Greece. Our aim was to improve 
the social functioning of individuals with mental disorders 
through the enhancement of their cognition. In this paper 
we present the historical and theoretical background, de-
velopment, implementation and perspectives of a CRT pro-
gram for individuals with psychotic disorders. 

 

2. Methods

The article will discuss the history and the theoretical basis 
of a CRT program for patients suffering from psychotic dis-
orders. It will also present the consecutive steps of its devel-
opment, its structure and its implementation. Finally, it will 
discuss its future perspectives. 

3. Results

3.1.  A brief history of CRT

The history of CRT is closely linked to the history of neu-
ropsychology. Publications, dated as early as the 17th cen-
tury, describe methods of rehabilitation in patients with 
aphasia. Broca, after having proposed his theory on the 
lateralization of language in 186143, he also investigated 
methods for the rehabilitation of language functions follow-
ing brain injury. Interestingly, similar rehabilitation tools as 
those used during these early efforts (such as wooden ge-

ometric forms) were also employed in the creation of intelli-
gence tests, supporting the strong and mutual relationship 
between cognitive assessment and cognitive training 44. The 
American psychologist Shepherd Franz who was a promi-
nent figure in the neuropsychological rehabilitation45. He 
identified rehabilitation with re-education and favoured the 
re-education of specialized capacities or the re-education of 
the personality as a whole for individuals presenting with 
cognitive impairments and psychotic disorders46. 

The First World War which led to severe brain injuries to 
thousands of soldiers fuelled the efforts to create brain 
injury rehabilitation centres in several countries includ-
ing Germany and Austria. Kurt Goldstein, Max Isserlin and 
Walther Poppelreuter were neuropsychiatrists who have left 
written documents of their work in Germany47-49 and used 
techniques involving the strengthening of preserved skills 
rather than the recovery of lost skills. After the end of the 
First World War the interest in neurosychological rehabilita-
tion was diminished, but it was eventually restored after the 
Second World War by the Russian psychologist Alexander 
Luria50, 51.

A group of brain injury treatment centres was created in 
the UK which focused mainly on aphasia and provided both 
medical and rehabilitation services. The prominent centres 
were those of Oxford and Edinburgh. At the Oxford centre, 
the neurologist W. R. Russell confirmed the role of post-trau-
matic amnesia duration in predicting functional outcome 
from traumatic brain injury52, a role which had been iden-
tified long before53. At the Edinburgh centre, in 1946, Edna 
Butfield and the psychologist Oliver Zangwill published the 
results of a case series of aphasia therapy54. Zangwill divid-
ed the strategies used in neuropsychological rehabilitation 
into three categories, compensation, substitution and direct 
retraining55 (table 1). 

Similar initiatives to create rehabilitation centres for brain 
injuries have been undertaken in the US in order to treat in-
jured war veterans. Interestingly, the cognitive assessments 
used in these centres, such as the Wechsler intelligence 
scales have been incorporated in neuropsychological bat-
teries which are currently being used worldwide56. 
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Table 1: Cognitive rehabilitation strategies proposed by Zangwill 
(Zangwill 1947)

Strategy Description Example

Compen-
sation 

Reorganization of psycho-
logical function so as to 
minimize or circumvent 
a particular disability. 
During compensation 
training, the patient is 
being helped to get round 
his disability along ways 
that he has already found.

In serious disabilities 
of the right hand, an 
individual could be 
trained in the use of 
the left hand.

Substitu-
tion 

The building-up of a new 
method of response to 
replace one damaged 
irreparably by a cerebral 
lesion.

Lip reading in the deaf.

Direct 
Retrain-
ing 

Re-learning during which 
the patient regains lost 
functions. It is opposed to 
substitute learning, since it 
does not refer to replace-
ment of a lost function 
by a new one, but to the 
reappearance of this same 
function.

Correction of errors 
in simple multiplica-
tion by revising and 
re-learning the multi-
plication tables.

After the Second World War, the brain rehabilitation efforts 
continued in many countries. The target population of these 
centres eventually moved from war veterans to road acci-
dent victims with brain injuries and stroke patients 57. During 
the 1960s and early 1970 there was a new surge of interest 
in the systematic rehabilitation of patients with traumatic 
brain injury. The interest in CRT was also triggered by ad-
vances in cognitive psychology and has been continuing 
until today worldwide58-62. The CRT programs differed with 
respect to their structure and the rehabilitation settings in 
which they were administered. Day treatment programs or 
residential rehabilitation programs were developed to ad-
dress the multiple and complex needs of patients. These 
latter programs aimed to directly improve the individual’s 
functioning in a particular residence, community or occu-
pation and therefore provided the rehabilitation services at 

these sites63. More recent CRT programs were influenced by 
the revolution in information technology and begun to take 
advantage of computer technology 64-67. 

3.2. CRT in Psychiatry

CRT in Psychiatry has a shorter history in which schizophre-
nia plays a pivotal role. Schizophrenia has long been rec-
ognized as a cognitive disorder68. In the early 1900s Emil 
Kraepelin differentiated “dementia praecox from manic 
depressive illness on the basis of cognitive symptoms69. He 
also described the frequent attentional disturbances which 
accompanied dementia praecox such as distractibility, dis-
turbances of vigilance and inability to shift attention69. Eu-
gen Bleuler was the first to use the term “schizophrenia” in-
stead of “dementia praecox”, since he had noticed that the 
syndrome does not always progress into dementia and that 
it does not always appear during puberty or shortly after. He 
also noticed that patients with schizophrenia demonstrate 
variable attentional deficits. In contrast to the attentional 
deficits, Bleuler believed that memory impairments in schiz-
ophrenia are secondary to distractibility or delusions70. 

However, the discovery of antipsychotics has led psychia-
trists and other mental health professionals to ignore cogni-
tive deficits. The focus was set primarily on the positive and 
secondarily on the negative symptoms of the disorder. 

During the 1970s and 1980s, it was found that in contrast 
to patients with other psychiatric diagnoses, patients with 
schizophrenia cannot be distinguished from brain injured 
patients on the basis of cognitive impairments revealed 
by neuropsychological tests71. Despite this early finding, 
the relationship of schizophrenia with cognitive impair-
ments was not systematically investigated until the 1990s. 
More recent studies started to shed light onto the link be-
tween cognition and social functioning 39, 40 and to examine 
whether cognitive impairments could be improved with the 
administration of antipsychotics72, 73. It was found that an-
tipsychotics could indeed improve but, unfortunately, they 
could not reverse these cognitive impairments and, there-
fore, psychological treatments such as CRT were tried with 
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the aim to further improve residual deficits in cognition and 
functioning. 

CRT studies in the field of schizophrenia, conducted during 
the 1980s and 1990s, investigated the effect of programs 
with either focused (specific task training) or broader reha-
bilitation objectives including social cognition 74-78. The re-
sults of the earlier programs focusing on attentional training 
and set-shifting were promising, but contradictory 79-83. They 
used paper-and-pencil, computerized, or a combination of 
both types of exercises and employed two main method-
ologies, namely drill and practice (systematic repetition of 
concepts, examples, and practice exercises) and strategy 
coaching (education and use of cognitive strategies to com-
pensate for difficulties). 

3.3. What could be the aim of CRT?

Based on the literature presented above, the aim of CRT 
could be summed into combining compensation and sub-
stitution of cognitive impairments with direct cognitive re-
training and efforts to improve community functioning.

3.4. The origins of CRT at the PHA

The unmet needs of individuals suffering from severe men-
tal disorders and the evidence revealing the relationship of 
cognitive deficits with everyday functioning stimulated the 
development of a specialized service inside the PHA. The 
study of the relevant literature, along with the experience of 
conducting human an animal research work in the interface 
of cognition and mental disorders both fuelled this devel-
opment 84-89 which followed three steps. The first step was 
the establishment of a Cognitive Rehabilitation Unit (Unit) 
and the recruitment of a research and therapeutic team 
comprising mental health professionals from different disci-
plines. Unfortunately, the establishment of the Unit coincid-
ed with the emergence of a severe financial crisis in Greece. 
Due to resulting financial and human resources constraints, 
the PHA approved the establishment of the Unit provided 
that it would not be associated with high economic costs. 
The second step was the investigation of the correlates of 

cognition in patients with schizophrenia receiving care from 
the same hospital though several cross sectional studies 90-92. 
Having had a better understanding of the role of cognition 
in schizophrenia and of its relationship with functioning, 
the third step focused on methods to remediate cognitive 
deficits. Following a sabbatical at the Institute of Psychiatry, 
King’s College, London, the staff of the Unit was familiarized 
with CRT methodology and participated in research on the 
predictors and efficacy of CRT in schizophrenia17, 93, 94. The 
above experience resulted in the development of a CRT pro-
gram for individuals with schizophrenia which was named 
“Meleti”, after the Greek word “study”, and was elaborated 
over certain key principles.

3.5. Principles of the “Meleti” program 

The “Meleti” program is based on certain principles. The 
first principle is that there are similarities in terms of cog-
nitive deficits and their rehabilitation among mental and 
non-mental disorders. Interestingly, neuropsychological 
tests cannot distinguish cognitive deficits in schizophrenia 
from those observed after head injury71, 95. The appearance 
of similar cognitive deficits in the context of different diag-
noses 96-98 suggests that cognition could actually be a com-
mon treatment target in different neuropsychiatric disor-
ders. Consequently, it should come as no surprise that CRT 
programs implemented against the cognitive deficits of 
seemingly diverse disorders share common characteristics3, 

13, 26, 32, 99, 100. A second principle arising from randomized trials 
is that CRT could improve both cognition and social func-
tioning in schizophrenia14, 101. As mentioned above, these tri-
als also showed that the addition of CRT programs on other 
rehabilitation programs could boost functioning14, 15. A third 
principle is that CRT is more effective in clinically stable pa-
tients14. A fourth principle is that cognitive strategies should 
be incorporated in CRT, since they facilitate the “bridging” 
of cognitive outcomes with everyday functioning14. Two 
other principles are that CRT in schizophrenia should be in-
dividualized based on the cognitive and functional profiles 
of patients102 and that it should recruit an interdisciplinary 
therapeutic team. Notably, the interdisciplinary approach 
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is recommended for CRT programs in other brain disorders, 
such as acquired brain injury103. Finally, a last principle is that 
higher education of trainers is associated with better results 
in terms of both attendance and cognitive improvements 
following CRT in schizophrenia104.

3.6. The characteristics of the “Meleti” CRT Program

3.6.0.1. Population

The population of the CRT program was determined using 
several inclusion and exclusion criteria shown in table 2. 

Table 2: Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

Psychosis Other organic brain disorder or 
history of serious brain injury 
affecting brain functioning 

Age18-65 years Dementia

Good knowledge of Greek History of mental retardation

Stable psychopathology Dyslexia or other learning difficul-
ties 

Stable pharmacological 
treatment

Current alcohol or substance use 

Cognitive dysfunction and 
patient’s request

Serious vision problems

3.6.0.2. Assessments

The neuropsychological assessment battery was mainly 
based on the domains of cognitive dysfunction which the 
Measurement and Treatment Research to Improve Cogni-
tion in Schizophrenia (MATRICS) identified in schizophrenia 
105. In addition to these cognitive domains we also included 
judgement, vocabulary, spatial visualization ability and mo-
tor skill, visual learning and memory and cognitive flexibility 
and calculated an equivalent of full-scale IQ using the Block 
Design and Vocabulary subtests106. The cognitive assessment 
battery of the “Meleti” comprised subtests from the Weschler 
Adult Intelligence Scale (WAIS)-IV107, the Montreal Cognitive 
Assessment (MOCA)108, the Hopkins Verbal Learning Test-Re-

vised109, the Benton Visual Retention Test-Revised110, the 
Intra-and Extra-Dimensional Set Shifting and the Stockings 
of Cambridge Task from the Cambridge Neuropsychologi-
cal Test Automated Battery (CANTAB)111 and the Point-Light 
movies from Harvard University assessing social cognition 
through movies of whole-body emotional cues112. 

In addition to the neuropsychological assessment, the 
assessments of the “Meleti” program also included clinical 
symptom scales (Positive and Negative Syndrome Scale-
PANSS for schizophrenia113 and the Clinical Global Impres-
sion Scale114), a self-esteem scale (Rosenberg Self-Esteem 
Scale115), a Subjective Scale to Investigate Cognition in 
Schizophrenia116 and functioning rating scales, such as the 
DSM-IV-TR117 GAF Scale, the Strauss-Carpenter Scale118 and 
the Camberwell Assessment of Need Scale119.

The assessment battery is shown in table 3.

Table 3: Assessment battery

Objective Cognitive 
Assessment

Cognitive or Clinical 
Domain

Animal naming Psychomotor speed

Digit symbol WAIS-IV Psychomotor speed

Comprehension WAIS-IV Judgment

Vocabulary WAIS-IV Vocabulary

Block design WAIS-IV Spatial visualization ability 
and Motor Skill

Montreal Cognitive Assess-
ment (MOCA), Attention 
subscale

Attention

Digit span subscale WAIS-IV Immediate  and working 
memory

Hopkins Verbal Learning Test 
(HVLT) – Revised

Verbal learning and memory

Benton Visual Retention 
Test-Revised

Visual learning and memory

Intra and Extra- Dimensional 
Set Shifting (IEDS) from Cam-
bridge Neuropsychological Test 
Automated Battery (CANTAB) 

Cognitive flexibility
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Stockings of Cambridge (SOC) 
CANTAB

Cognitive planning

Montreal Cognitive Assess-
ment (MOCA)

Brief cognitive screening tool

Point-light movies Social cognition

Subjective cognitive function Description

Subjective Scale to Investigate 
Cognition in Schizophrenia 
(SSTICS)

A scale to measure cognitive 
complaints of patients with 
schizophrenia

Clinical Assessment

Clinical Global Impression 
(CGI) Scale

Brief assessment of the pa-
tient’s global symptoms by the 
clinician

Positive and Negative Syn-
drome Scale (PANSS)

A rating scale used for meas-
uring symptom severity of 
patients with schizophrenia

Self-esteem Description

Rosenberg self-esteem scale A 10-item scale that measures 
self-worth

Functioning Description

Global Assessment of Func-
tioning (GAF) Scale

A rating scale used for meas-
uring the social, occupational, 
and psychological functioning 
of an individual.

Strauss-Carpenter Scale A four-item scale based on 
four areas of functional out-
come in schizophrenia.

Camberwell Assessment of 
Need Scale

A scale assessing the needs 
of people with severe mental 
illness

3.6.0.3. Development procedure 

The “Meleti” CRT program was developed in four phases. 

3.6.0.3.1. Phase I: Data collection phase: Reviewing 
the existing CRT programs for severe mental disorders

DK and ET reviewed the existing CRT programs for severe 
mental disorders, starting from the first publications on CRT 
in schizophrenia120 and continuing with the existing me-
ta-analyses and the relevant individual papers15, 121-124. They 
also reviewed the literature involving the CRTs in patients 
suffering from non-psychiatric disorders125, 126.

3.6.0.3.2. Phase II: Practical CRT training phase 

Before the development of the “Meleti” program, DK was 
trained at the Department of Psychology, Institute of Psy-
chiatry, King’s College London (2010-2011). This training 
involved theoretical and practical experience with one CRT 
paper-and-pencil program which had been previously de-
veloped in Australia. The program was based on executive 
processing, and consisted of three modules: cognitive flex-
ibility, working memory, and planning. DK participated in 
the development and was also trained in the administration 
of a similar electronic CRT program (CIRCUITS) which was 
developed at the Institute of Psychiatry127, 128. Upon his re-
turn from London he trained the members of the therapeu-
tic team of the Unit. 

3.6.0.3.3. Phase III: Sessions design

Several meetings of the therapeutic team of the Unit were 
dedicated to determining the sessions of the CRT program. 
During these meetings the therapeutic team decided to in-
tegrate CRT sessions initially designed for individuals with 
mild cognitive impairment into the rehabilitation program 
for individuals with psychoses and to develop additional ses-
sions targeting cognitive and social cognition impairments.

3.6.0.3.4. Phase IV: Pilot implementation phase

During this phase, the sessions were first administered to in-
dividuals suffering from schizophrenia at the Unit which was 
initially housed inside the PHA. The program was finalized 
following this initial administration. The Unit’s therapeutic 
team conducted educational seminars to mental health 
professionals of the PHA working at hostels and boarding 
house who implemented the program to patients accom-
modated in these residential structures. 

3.6.0.4. Frequency and duration of therapy

The frequency of CRT sessions is 2-5 sessions per week. The 
duration of treatment including the assessment sessions is 
approximately 6 months. 
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3.6.0.5.  Referral and therapy

Individuals can be accepted by the Unit following a refer-
ral by their therapist or therapeutic team or by themselves. 
An initial evaluation of the individual is conducted by a 
Consultant Psychiatrist during a diagnostic interview. The 
Psychiatrist takes a history of the disorder, makes the diag-
nosis, evaluates the patient according to the inclusion and 
exclusion criteria and conducts the clinical assessments (see 
table 3). Clinical, neuropsychological, and social functioning 
evaluations are conducted before and after CRT sessions 
and the program ends with a report given to the participant 
and his/her therapeutic team. Figure 1 shows a summary of 
the “Meleti” program from the referral of a participant to the 
completion of the program.

3.6.0.6. Initial psychoeducation session

Before the start of the assessments and the therapeutic ses-
sions of the program, the participant attends one psycho-
educational session lasting 45 minutes. During this session, 
he/she has the chance to learn basic facts about the symp-
toms of psychotic disorders, about the role of cognition on 
these symptoms and, lastly, about the importance of cogni-
tive symptoms for everyday functioning. 

3.6.0.7. Assessment sessions

The assessments shown in table 3 are conducted during 
two groups of three separate sessions before and after the 
therapeutic sessions, respectively. They are conducted by 
the psychologists, the occupational therapist and the psy-
chiatrists of the Unit. These assessments produce quantita-
tive data which are useful for the individualization and eval-
uation of treatment.

3.6.0.8. Therapeutic sessions

Table 4 shows the 40 sessions of the CRT program and the 
cognitive domains targeted by each session. They comprise 
two modules, the Cognitive Exercises Module (first 35 ses-
sions) and the Social Cognition Module, (last 5 sessions), 
respectively. 

3.6.0.9. Goals

The whole program develops around specific goals jointly 
set by the participant and his/her therapeutic team. These 
goals have to be specific, measurable, realistic and achiev-
able within a time-frame. Notably, the goals could change 
during the course of training, when the participant and his/
her therapeutic team gain a better understanding of his/her 
strengths and weaknesses. At the end of the program, the 
participant rates the degree of achievement of his/her goals 
using a Likert scale. Finally, the participant and his thera-
peutic team are given a report from the Unit summarizing 
the treatment course, his/her strengths and capabilities and 
proposing practical interventions for the accomplishment 
of his/her goals in his/her everyday life. 

CRT referral and therapy

Referral or  
self-referral

Report

Evaluation and Baseline assessment
Cognitive functions, Symptoms, Social Functioning, 

Needs, Self-esteem, Goals

Post-treatment assessment
Cognitive Functions, Symptoms, Social Functioning, 

Needs, Self-esteem, Goals

Individualized programme based on assessment

Inpatient  
department

Community
Mental Health 

Centre, Outpatient 
Department, Pri-
vate Psychiatrists

Residential 
structure

Boarding house, 
Hostel, Supported 

apartment
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Table 4: Rehabilitation Sessions and Cognitive Functions 

Sessions Number Educational material Cognitive domain involved 

Cognitive Exercises Module

First 22 sessions Cognitive exercises from leaflets for patients with Mild Cognitive 
Impairment or similar exercises by other books. Exercises involve 
specific cognitive domains and are individualized (graded for dif-
ficulty) according to the cognitive performance of participants. *

Verbal Learning, Verbal Comprehension, Work-
ing Memory, Selective Attention, Vigilance, 
Reasoning and Problem Solving, Planning

Intercalated in 
5 sessions (ses-
sions 3,4,7,8,12)

Name maximum number of words in one minute that belong to a 
certain category (e.g. animals)

Verbal fluency
Processing speed

23rd  Session Dual task and image symmetry exercises Cognitive Flexibility, Selective Divided Atten-
tion, Vigilance

24th  session Letter and form symmetry, completion of sentences and stories, 
synonyms 

Selective Attention, Reasoning and Problem 
Solving, Verbal Comprehension

25th session Number and Letter coding exercises Selective Attention, Speed of Processing, Work-
ing Memory

26th session Text comprehension and memory Verbal memory, Verbal comprehension

27th session Wordsearches Verbal fluency

28th session Image ordering Reasoning and Problem Solving, Verbal Fluency

29th session Guess Who game and Tangram Working Memory, Visual Memory

30th session Arithmetic calculations and games Working Memory, Arithmetic Operations, 
Attention

31st session Images differences, left-right discrimination, metaphors Working memory, Selective Attention, Visual 
Memory, Verbal Comprehension

32nd session Geography game Verbal Memory and Learning, Visual Memory 
and Learning

33rd session Executive functioning game (BeeBot) Reasoning and Problem Solving, Working 
Memory, Planning

34th sessions Auditory memory exercises Auditory Memory, Working Memory, Verbal 
Comprehension,  Reasoning & Problem Solving

35th session Memorizing and Copying forms Visual Memory and Learning

Social Cognition Module

36th session Self-Knowledge exercises Meta-cognition

37th session Emotion Recognition tasks Emotion Perception, Meta-Cognition

38th session Emotion and Social Stimuli Recognition tasks Emotion and Social Perception, Empathy, 
Meta-Cognition

39th session Emotion Recognition tasks Emotion and Social Perception, Understanding 
Intentions, Meta-Cognition

1-40η συνεδρία Storytelling Meta-Cognition

* The main leaflets are given with the permission of the Athens Association of Alzheimer’s Disease and Related Disorders 
Zangwill, O. L. (1947). «Psychological aspects of rehabilitation in cases of brain injury.» Br J Psychol Gen Sect 37(2): 60-69.
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3.6.0.10. Cognitive strategies

An important component of the CRT program is the teach-
ing of cognitive strategies. Before each cognitive exercise 
the participant is shown a list of strategies and selects the 
most appropriate. Examples of strategies include visualiza-
tion, verbalization, dividing larger tasks into smaller ones, 
checking, making comparisons etc. Strategies correspond 
to all three types suggested by Zangwil (see table 1)55.

3.6.0.11. Meta-cognition

Cognitive strategies are closely linked to meta-cognition but 
they are not identical129. Meta-cognition is the awareness of 
one’s own cognition and meta-cognitive activities which 
could occur either before cognitive activities, or during ac-
tivities or after their completion. It involves planning, mon-
itoring and evaluation130. The participant not only chooses 
between a set of suggested cognitive strategies, but he/she 
is also asked to follow any other helpful strategy. In addition, 
after having completed a task, he/she is asked to specify 
which strategy he/she chose, whether and why he/she fol-
lowed an alternative strategy and to rate the usefulness of 
these strategies. These meta-cognitive tasks along with the 
rating of the achievement of the initial functional goals aim 
at facilitating the generalization of the cognitive benefits to 
real world tasks. 

3.6.0.12. Additional evaluations

The evaluation of participant is not limited to the assess-
ment battery administered by the Unit’s team. It also in-
cludes evaluations conducted by their therapeutic team 
outside the Unit (outpatient clinics, hostels, mental health 
centres e.t.c.) assessing their needs, cognitive capabilities 
and goals and similar self-evaluations by the participant 
before following therapeutic sessions. Ratings of the needs 
of participant by family members and caregivers are also 
encouraged when feasible. Discrepancies in evaluations 
could reveal deficits in the participant’s meta-cognition and 
insight, or systemic dysfunctions in the participant’s envi-
ronment. 

3.6.0.13. Follow-up

The follow-up of participants includes 10 anamnestic ses-
sions and group CRT sessions with cognitive and social cog-
nition tasks. These sessions are offered as a continuation of 
core sessions. 

3.7. Perspectives

The future perspectives of the Unit include the develop-
ment of novel educational, clinical and organizational activ-
ities. Educational initiatives for mental health professionals 
and carers could contribute to early detection of cognitive 
impairments and could lead to the administration of the 
CRT program before the first psychotic episode. As men-
tioned above, there is promising evidence associating such 
an administration with a delay in the appearance of the 
first psychotic episode19. Dissemination activities including 
public awareness initiatives could also result in combating 
stigma. There is a need to inform the public, employers and 
those responsible for designing health policies about the 
importance of work opportunities for individuals with psy-
choses. These opportunities should take into account their 
cognitive difficulties and could result in their full integration 
into society. In addition, dissemination activities could have 
a preventive potential given that cognitive impairments 
manifested as a drop in school performance usually precede 
psychotic symptoms131. The creation of a network for CRT by 
following the paradigm of France36 could facilitate the dis-
semination and success of cognitive rehabilitation efforts. 
Finally, the integration of CRT programs in the treatment of 
cognitive difficulties associated with other mental health 
disorders, medical disorders or with aging is another per-
spective. Interestingly, the administration of arithmetic and 
reading exercises in older people has been shown to have 
beneficial effects in non-targeted cognitive functions, sug-
gesting a transfer of benefits132. In addition to individuals 
with psychosis, the Unit has already administered the “Me-
leti” program to patients with substance use disorders and 
brain injury with promising results.
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4. Discussion

We described the stages of development, the aims and 
the structure of a CRT program which comprises cognitive 
exercises, training in social cognition and meta-cognition, 
includes strategy coaching and addresses the needs of in-
dividuals presenting with psychotic disorders and cognitive 
difficulties. 

Similar programs are implemented in a clinical or research 
basis. The “Meleti” program shares common characteristics 
with the existing programs in schizophrenia, but it also has 
notable differences. The similarities between the “Meleti” 
program and the existing relevant programs include the 
population involved, the intensity of sessions (e.g. 76, 79, 133), 
the use of strategies (e.g.76, 134-136) or the use of paper and 
pencil tasks. Similarly, to several existing programs, the “Me-
leti” program also recognizes the importance of interdisci-
plinary work. However, “Meleti” differs with the current CRT 
programs in a number of issues. First, “Meleti” does not in-
clude computerized exercises. It should be noted here that, 
in general, although the use of computerized tasks could 
facilitate the control of the level of difficulty of exercises and 
the individualization of treatment, there is a dearth of data 
comparing the efficacy of computerized versus no comput-
erized CRT programmes104. As mentioned above, a recent 
meta-analysis in schizophrenia found that paper-and-pencil 
and computerized CRT programmes have similar efficacy14. 
In addition, “Meleti” is clinically oriented and it is implement-
ed in clinical settings, whereas many programs are being 
used for research purposes in university settings. Another 
difference is that “Meleti” combines training in both cogni-
tion and social cognition, whereas several programs for in-
dividuals with schizophrenia do not address social cognitive 
impairments. In addition, as opposed to other programs, 
the core component of “Meleti” comprises personal (one-to-
one) sessions, rather than group sessions. However, group 
sessions are now being used in a pilot continuation of the 
main program. Finally, the trainers of the Unit are experi-
enced psychologists, as opposed to the faculty of other CRT 
programs which employ non-specialized staff.

There are a number of limitations of the “Meleti” program 

which need to be mentioned. We acknowledge that the ab-
sence of data from a randomized study investigating its ef-
ficacy is the most important of them. However, the safe im-
plementation of the program to more than 150 participants 
supports the feasibility of the program. In addition, natural-
istic pilot data published in conferences and unpublished 
data from a non-randomized comparative study with a con-
trol group receiving occupational therapy of the same du-
ration found that “Meleti” group showed improvements in 
cognition and symptomatology which did not appear in the 
occupational therapy group. Undoubtedly there is a need 
for a randomized study examining the short- and long-term 
effects of the program for participants and their caregivers 
and its effects on variables beyond cognition, such as symp-
tomatology, functioning and psychiatric services issues (re-
lapses, hospitalizations, costs). 

In conclusion, we briefly presented the history of CRT with 
a particular focus on schizophrenia and we also described 
the development of one CRT program for individuals with 
psychoses in the context of the Greek National Health Ser-
vice. Our experience has shown that the implementation of 
CRT in psychosis is feasible and could satisfy several unmet 
needs of patients having cognitive difficulties. Preliminary 
evidence suggests that this program could be implemented 
in individuals presenting with cognitive difficulties which 
are suffering from other disorders beyond psychosis. 
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Abstract
Clozapine is a second generation antipsychotic drug, which has been acknowledged as the gold standard for treating 
both positive and negative symptoms of treatment-resistant schizophrenic patients, despite its severe side effects, 
such as neutropenia. Evidence suggest rechallenging after clozapine-induced neutropenia. Nevertheless, no official 
guidelines exist in case that rechallenge fails. We present the case of a fifty-six year old man suffering from treatment 
resistant schizophrenia. The patient was diagnosed with chronic psychosis and was treated with clozapine, present-
ing good response. The patient developed clozapine induced neutropenia, only to be rechallenged after the neu-
trophil count returned at a normal range. However, another neutropenia incidence followed, and clozapine had to 
be ceased once more. Determining that the benefits outweighed risks, we attempted a second rechallenge with the 
adjustment of clozapine’s dosage and the addition of Lithium carbonate. Since then, the patient did not develop any 
blood dyscrasia. What is more, the improvement in both psychopathology and functionality is ongoing. The mecha-
nism of clozapine’s action upon neutrophils remains unclear. The same goes for Lithium. Since literature suggests that 
both drugs have an effect on the bone marrow, resulting in opposite actions it only seems logical that Lithium could 
be used in preventing clozapine-induced neutropenia. Considering that the lack of guidelines leads to a restrain to-
wards clozapine rechallenge after neutropenia incidence, more so after double induced neutropenia, more research 
is needed on the matter in the interest of a better quality of life for treatment resistant schizophrenia patients.

Key-words: Clozapine, Lithium, schizophrenia, resistant schizophrenia, neutropenia, clozapine-induced neutropenia, 



| 54 | Dialogues in Clinical Neuroscience & Mental Health, 2018, Volume 1, Issue 3, p. 150-157

Ιnternet ISSN: 2585-2795  •  Printed ISSN: 2654-1432DOI: 10.26386/obrela.v1i4.103

Clozapine rechallenge with lithium after double  
induced neutropenia: a case report

Kourti A. et al

Dialogues in Clinical Neuroscience & Mental Health

Introduction

Since the introduction of chlorpromazine in Psychiatry as 
an antipsychotic agent in 1952, many breakthroughs have 
been made in this field. Nevertheless, even after the sec-
ond-generation antipsychotics’ launch in the pharmaceu-
tical industry, psychiatrists faced the problem of treatment 
resistant schizophrenia (TRS). It was not until the 90’s that 
a long-discredited agent would shed some light in this do-
main. Reference is made to the molecule Clozapine.

Clozapine is an atypical neuroleptic agent identified in 
1959 by the pharmaceutical company Walder Laboratories 
and introduced in the market at the early 70’s (1), only to 
be withdrawn a few years later in 1975, due to alarming re-
ports of fatal agranulocytosis in Finland (2). Around 1990, 
clozapine was approved by the FDA, after a pivotal study 
by Kane et al that proved its superior efficacy compared to 
chlorpromazine in TRS (3). Since then it has been acknowl-
edged as the gold standard for treating both positive and 
negative symptoms of treatment-resilient patients, which 
seems to be the case for up to one third of patients suffering 
from schizophrenia (4).

Clozapine molecule has a complex structure which ac-
counts for its multiple binding affinities and therefore its 
pharmacologic profile. Same as every atypical antipsychot-
ic, this agent presents a combined antagonism to dopamine 
and serotonin receptors. Clozapine’s effect on dopamine re-
ceptors situated in several neurological pathways through-
out the brain reduces both positive and negative symptoms 
of schizophrenia and improves cognition as well as mood. 
Its antagonistic action upon D2 Dopaminergic receptors 
seems to be more fable and short-lived than the one upon 
D1-dopamine receptors, without being clear if the latest 
represents an antagonism or an agonism (5,6). This sec-
ond-generation antipsychotic is also known to have a high 
affinity for D4 dopamine receptors and a weaker one for D3 
receptors (6).

Apart from its preference to dopaminergic receptors, clo-
zapine has a high affinity for serotonin receptors as well, and 
especially for the 5HT2B and the 5HT2A subtypes, with a ro-
bust antagonistic action on the latest. As a result, dopamine 

release is enhanced in certain brain regions and thus cogni-
tive and affective symptoms of schizophrenia are improved. 
What is more, the risk of extrapyramidal symptoms (EPS) is 
decreased (7). Clozapine seems to bind strongly upon the 
5HT2C, 5HT6, 5HT7 and other serotonin receptors, as well as 
the 5HT1A receptor which is activated thus causing dopa-
mine release in the prefrontal cortex (PFC) (8).

Another pharmaceutical property of clozapine is sedation, 
an action that is stimulated by blocking either M1-muscarin-
ic cholinergic or H1-histminic or a1-adrenergic receptors or 
all of them at once. What is more, mood is improved. Anti-
histaminic and anticholinergic properties are also responsi-
ble for the anxiolytic effect of the drug (9). In addition to 
this, Clozapine’s partial and full agonistic activity on other 
subtypes of muscarinic receptors (M2, M3, M4) results in an 
improvement of cognitive functions. This is partially due to 
a metabolite, N-Desmethylclozapine (NDMC), and its noot-
ropic attributes to the hippocampus and the PFC (10). Final-
ly, clozapine appears to have an antagonistic action for the 
NMDA receptor’s glycine site, concluding in stabilizing DA 
neurons in both the PFC and the midbrain (11).

Clozapine’s affinity to the multiple forenamed receptors 
is not devoid of adverse effects. Although second genera-
tion antipsychotics are known to cause EPS at a lower scale 
due to a looser attachment to D2 dopamine receptors, as 
mentioned before, adverse reactions derived from its anti-
dopaminergic, antimuscarinic, antihistaminic and adren-
ergic receptor blocking properties can be quite common 
and challenging. Weight gain, excessive sedation (20-40%), 
somnolence, dizziness, constipation (15-60%), metabolic 
syndrome, tachycardia (12-17%), orthostatic hypotension 
(8-13%) and excessive salivation (12-40%) are all products of 
clozapine’s actions (12,13). Not so frequent but potentially 
lethal side effects include myocarditis, seizures and pulmo-
nary embolism, ileus and bowel ischemia, liver disfunction, 
neuroleptic malignant syndrome and angioedema (14).

The most disturbing side effect however, seems to be 
clozapine-induced blood dyscrasias and specifically neu-
tropenia and agranulocytosis. Seen respectively in about 
2-3% and 1% of the treated with clozapine patients these 
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life-threatening adverse reactions limit the drugs’ more 
widespread use (15,16). Nearly 25 % of the patients cease 
clozapine on account of its side effects, with neutropenia 
being the main cause of discontinuation (17). The process 
through which Clozapine causes those blood abnormalities 
is unclear, but it is speculated to be a heritable trait (18). 

Despite its side effects, as mentioned before, clozapine 
remains the gold standard for TRS, being the first line treat-
ment after the failure of two antipsychotic trials according 
to treatment guidelines (19). Even if a patient is not re-
sponding to other neuroleptics, the response-ratio to clo-
zapine is as high as 30 to 60 % (4, 20, 21, 22, 23). Apart from 
TRS, clozapine has shown efficacy as an anti-aggressive and 
anti-suicidal drug in patients with schizophrenia (24) and 
bipolar disorder as well (25). 

Due to the abovementioned adverse effects of clozapine, 
careful monitoring is applied in many countries before and 
after the initiation of the drug. More frequently it includes 
complete blood count with emphasis given on white blood 
cell (WBC) count and absolute neutrophil count (ANC), ECG, 
troponin levels, weight measurement, vital signs, lipidic 
profile and liver functioning tests, with different protocols 
implemented by each country (25). The one guideline that 
seems to apply for the majority of them is mandatory WBC 
and ANC count.

For the initiation of clozapine, a WBC and ANC minimum 
count of 3000/mm3 and 1500/mm3 respectively must be 
obtained, according to the FDA (26). Exception is made for 
Benign Ethnic Neutropenia (BEN), in which the limitation of 
clozapine’s use is ANC count of at least 1000/mm3 (27). If 
the patient’s blood sample does not comply with the crite-
ria above at any time during treatment clozapine should be 
discontinued (28), especially if ANC falls below 1000/mm3 

and if the benefits do not surpass the hazards (26).

Rechallenging after a neutropenia incidence is a difficult 
decision. However, guidelines and evidence suggest it is a 
logical clinical option (29). FDA is in favor of rechallenging 
if patients’ WBC does not fall below 2000/mm3. Clozapine 
REMS program suggests it might be the only solution in 
some cases, even after moderate and severe clozapine-re-

lated neutropenia (26). A study carried out by Manu et al 
in 2012 concludes that 70 % of the patients who developed 
neutropenia because of clozapine, were rechallenged suc-
cessfully without neutropenia re-appearing (30). Neverthe-
less, no official guidelines exist for this 30% that rechallenge 
has failed.

Case report

G.K is a 56-year-old Caucasian man with a 25-year history of 
paranoid schizophrenia, appearing both positive and nega-
tive symptoms, as well as suicide attempts. For the last few 
years his mental health had deteriorated and his functional-
ity had dropped off. As a result, he had been through many 
hospitalizations and received a wide range of neuroleptics, 
making him suitable to be characterized as a treatment re-
sistant schizophrenia patient. As such he was referred to 
our psychiatric clinic. Upon his admission in the hospital he 
was under risperidone in the form of long-acting injection 
(50mg/15days), pipamperone (40 mg twice a day) levome-
promazine (25mg daily) amisulpride (400mg three times a 
day) and biperiden (2mg twice a day) and he displayed the 
profile of a chronic psychotic patient with a GAF scale as-
sessment of around 38.

In our unit, we performed cross tapering with clozapine 
on an outpatient basis. Before the patient was administered 
with clozapine a complete blood count was carried out, 
as well as an electrocardiogram, BMI measurement, refer-
ence biochemical blood analysis including lipidemic pro-
file, blood sugar levels, liver and kidney functioning tests, 
electrolytes and troponin. Subsequently, blood count was 
monitored weekly in order to be in vigilance for changes of 
the WBC count. The initiation of clozapine and its gradual 
up-titration on a dosage of 350mg daily was followed by an 
amelioration of both negative and positive symptoms and 
an improvement on the GAF scale, with the patient’s func-
tionality ascending on the GAF scale from 38 up to 70.

One month after the completion of clozapine’s titration, 
the first signs of WBC decline appeared, with an absolute 
count of WBC slightly over 4000/μL. However, it was not un-
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til during the fourth month after clozapine’s initiation that 
neutropenia developed. The patient’s white blood cells and 
neutrophils (NEU) reached the point of 3380/μL and 810/
μL respectively, which corresponds to a moderate blood 
dyscrasia. Hence, clozapine administration was ceased and 
a complete physical examination was performed. The ab-
sence of pathological findings, the failure of the patient to 
respond to other drugs suitable for schizophrenia, as well as 
the severity of the patient’s mental condition, taking into ac-
count previous suicide attempts, led us to a first rechallenge.

After the restoration of WBC and NEU, about a week later, 
we re-administered clozapine. Nevertheless, the following 
month, neutropenia reappeared, with a WBC and NEU count 
of 3040/μL and 630/μL respectively which corresponds to a 
much more serious neutropenia with high risk for infection. 
That was the case for our patient, who presented a positive 
CRP and signs of GI tract infection. Thus, clozapine was with-
drawn, the patient’s infection was treated with antibiotics 
and daily blood tests were performed.

A rapid recovery of the WBC and NEU, was followed by a 
second rechallenge by our part, taking into account the im-
pressive improvement of the patient’s condition concerning 
both schizophrenia symptoms and functionality. This time, 
the addition of lithium carbonate in the treatment at a dos-
age of 300 mg per day (Li 0,33 mEq/L) and the adjustment 
of clozapine’s dosage (200mg/day) in order to avoid neu-
tropenia was crowned with success. No further leukopenia 
was observed, due to a Lithium induced true leukocytosis. 
What is more, for the last ten months the patient has not 
developed neutropenia and has managed to stabilize, even 
mitigate, his mental condition, while the improvement of 
his functionality is ongoing.

Discussion

Lithium has been approved by the FDA since 1979 for the 
prophylaxis of manic episodes (31) and has been used both 
in the acute phase of mania and in preventing its re-occur-
rence. What is more, it is used as a stabilizer and as an am-
plifying agent in affective disorders (32). Another important 

property is that it is linked with a reduction in suicidality in 
patients with mood disorders (33). It also has an off-label 
use in neutropenia (32). This last indication has been the 
thematic area for many mental health researchers. It has 
been observed that Lithium causes an increase in circulat-
ing neutrophils and accelerates their production from the 
bone marrow through an expansion of progenitor cells (34).

After many research on the topic, it seems that a plasma 
concentration of Lithium greater than 0.3mEq/L is efficient 
to produce and sustain leukocytosis especially neutrophils 
and eosinophils. To be more specific, it has been observed 
that an increase of neutrophils occurs for a week and fol-
lowed by stabilization of their number (35). This action 
is thought to take place through stimulation of GM-CSF 
(granulocyte-macrophage colony stimulating factor) and 
CFU-GM (granulocyte-macrophage progenitors), as well as 
through an increase in life expectancy and number of CFU-S 
(multipotential stem cells) (35). So as long there is a suffi-
cient in quantity group of precursor cells for it to act upon 
and a proper concentration of the drug in plasma, Lithium 
can cause leukocytosis. Except for the direct stem-cell stim-
ulation, other theories have been proposed such as stimu-
lation of cytokines, redistribution of demarginated leuko-
cytes, and increased cortisol production (36).

The abovementioned action of Lithium has already been 
exploited in cases of faulty or inadequate neutrophil count 
caused by cytotoxic drugs (35) or even after carbamaze-
pine-induced neutropenia, Felty syndrome and other types 
of WBC depression (37,38).

As mentioned before, clozapine can cause leukopenia. The 
risk of neutropenia or agranulocytosis induced by clozapine 
is not as high as other side effects caused by the medication. 
These adverse effects occur most commonly during the first 
six to eighteen weeks of therapy (16), then having the same 
relative risk of appearing as in any other atypical antipsy-
chotic. However, this does not make them less life-threat-
ening.

The mechanism through which clozapine induces neu-
tropenia and agranulocytosis remains unclear even though 
many hypotheses have been expressed. It has been advocat-
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ed that clozapine leads to a dose-dependent suppression of 
GM-CSF, followed by an inadequate increase of GM-CSF on 
the subsequent hematopoietic stress, also caused by the drug 
(39). Another study, concludes that a nitrenium ion derived 
from clozapine could be the reason for neutropenia through 
direct action upon the bone marrow rather than a toxicity 
upon the peripheral neutrophils (40). In 2018, Wiciński et 
al focus again on the nitrenium ion action, supporting the 
theory that neutropenia is more likely to be immune medi-
ated rather than toxic (41). Whatever the mechanism might 
be, clozapine-associated blood dyscrasias remain one of the 
main reasons for the medication’s withdrawal.

Lithium has been suggested and used of in cases of clo-
zapine-induced leukopenia and in preventing its recurrence 
or its development in the first place. Kanaan et al published 
a retrospective case analysis of patients rechallenged with 
clozapine co-administered with Lithium, after clozapine in-
duced blood dyscrasias concerning a five year long period, 
resulting in supporting the theory that Lithium prevents 
recurrence of neutropenia. It also points out that the recur-
rence’s possibility of happening was 4% while the patient 
is under co-administration of clozapine and Lithium (42). 
The same year, another study was publicized, that includ-
ed 53 patients rechallenged with clozapine in conjunction 
with lithium. The results were in agreement with the above-
mentioned, presenting a majority of patients not featuring 
neutropenia anew after co-prescription of lithium and clo-
zapine (43).

A few years later, Ghaznavi et al present a case of a late-on-
set neutropenia caused by clozapine, one that had been re-
challenged successfully with lithium. In their work, is pointed 
out once again the fact that lithium causes true leukocytosis 
and great importance is attached to the fact that the co-ad-
ministration of clozapine and lithium could, in some cases, 
result in synergy concerning the drugs’ side effects, such as 
seizures, tremors and agranulocytosis, with that however 
being temporary (during initiation period) or rare (44). In 
2016, another report was published that presented the case 
of a clozapine rechallenge after neutropenia incidence with 
lithium’s addition to the treatment. The co-treatment was 

crowned with success (neutrophils remained at a normal 
range and the patient’s psychopathology improved), until 
neurological side effects led to the discontinuation of lithi-
um. As a result, blood dyscrasia occurred anew (45).

The reference of international literature in long-term use of 
lithium to treat clozapine-induced neutropenia is sporadic. 
This lack of sufficient evidence concerning the co adminis-
tration of lithium and clozapine after a neutropenia episode 
has made mental health practitioners skeptical towards us-
ing the combination. On the other hand, the failure of other 
antipsychotics on cases of TRS and the fact that precipitous 
cessation of clozapine, as in neutropenia for instance, is con-
nected to relapse, sometimes unresponsive to typical antip-
sychotics (46), poses a dilemma whether to rechallenge in 
a way that ensures the patient’s well-being and neutrophil 
count or not to rechallenge at all. This dilemma remains and 
is aggravated where the gray zone of the guidelines con-
cerning clozapine rechallenge lies. Namely, when two epi-
sodes of neutropenia have occurred because of clozapine.

Summarizing all the above, should we accept the benefi-
cial effect of Lithium in preventing the recurrence of blood 
dyscrasias, it only seems logical that it should be used dur-
ing clozapine rechallenge after neutropenia incidence. 
However, the fact that evidence concerning both Lithium’s 
and clozapine’s mechanism of action upon neutrophils and 
bone marrow are scarce, makes lithium’s capability of pre-
venting clozapine-induced neutropenia seem only a logical 
presumption. Adding to that, the lack of explicit guidelines 
leads to a restrain, for the mental health practitioners’ part, 
towards clozapine rechallenge after neutropenia incidence, 
more so after double induced neutropenia. All the above, 
make the need for more research on the matter crucial, in 
order for patients with TRS to have a second or even a third 
chance of a dignified and more qualitative way of life. 
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Is psychosis, at least in part,  
an immune-related dysmyelination disease?

Orestis Giotakos

Abstract 
Epidemiological studies have borne out the association between psychotic disorders and autoimmune disease, while 
the immunogenetic contribution in psychosis is largely dominated by the major histocompatibility complex genetic 
diversity. On the other hand, demyelinating diseases, like multiple sclerosis, are characterized by a large array of in-
vading immune cells that degrade the myelin sheath, the myelin producing oligodendrocytes and the nerve itself. 
Schizophrenia has been proposed to be a dysconnectivity syndrome, and numerous lines of evidence implicate my-
elin and oligodendrocyte function as critical processes that could affect neuronal connectivity. Disruption in myeli-
nation and dysmyelination-induced delays in information processing can produce phenocopies of psychosis similar 
to schizophrenia. Rethinking the clinical and pathophysiological similarities between de- or dysmyelination diseases 
and psychosis, we may consider that the dysconnectivity syndrome of psychosis represents the phenomenological 
and behavioral result of a multiple-faces dysmyelination disorder, which is based on a lifelong immunogenetic dys-
regulation process.

Key-words: psychosis, schizophrenia, multiple sclerosis, myelin, demyelination, dysmyelination, dysconnectivity syn-
drome.
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Myelin

Myelin, the lipid membrane that ensheathes axons, is essen-
tial for the efficient conduction of action potentials, which 
supports the integrity of axons. In terms of evolution of the 
nervous system, the myelin sheath is the most recent of na-
ture’s structural inventions. 

The first myelin-like ensheathed axons may have appeared 
about 400 million years ago. The number of glial cells in-
creases during evolution and they constitute 25% of total 
cells in the Drosophila, 65% in rodents, and 90% in the hu-
man brain. Glial cells may well constitute 50%–90% of the 
cells in the human and rodent CNS. Myelination begins after 
30 weeks gestation, occurs mainly in the post-natal period 
and is largely complete by young adulthood, although fine 
tuning of the pathways may continue as myelin internodes 
continue to be created into adulthood. PNS myelinated fib-
ers are separated from each other by an extracellular com-
partment, the endoneurium, whereas the CNS myelinated 
fibers are in close contact. Some of the components of PNS 
myelin, lipids, and proteins are different 1, 2. 

High-speed conduction, fidelity of transfer signaling on 
long distances, and space economy are the three major 
advantages conferred to the vertebrate nervous system by 
the myelin sheath. In the invertebrate nervous system rap-
id conduction is accompanied by increased axonal calibers. 
The conduction velocity in a myelinated fiber is linearly cor-
related with diameter and at a given diameter, but there is 
a particular myelin thickness that maximizes conduction ve-
locity. There is a myelin gradient, with the axons of the deep-
er cortical layers to be more uniformly myelinated and inter-
mittent unmyelinated axonal segments in superficial layers 
of the cortex interspersed with myelinated internodes3. 

Oligodendrocytes is the myelin-forming cells of the cen-
tral nervous system. Glutamate is involving in the shaping 
of the oligodendrocyte population. 

The main ionotropic glutamate receptors expressed by oligo-
dendrocytes belong to the dl-α-amino-3-hydroxy-5-methyli-
soxazole-4-propionic acid (AMPA) and kainate classes. It has 
been shown that non-NMDA glutamate receptor agonists 

are able to inhibit oligodendrocytes progenitor proliferation 
in cell cultures. Oligodendrocytes express opioid receptors, 
μ-receptors are apparent at the earliest stages of oligoden-
drocyte development, while κ-receptors are detected later. 
There is also a proliferative response to μ-receptor stimula-
tion1. 

Microglial cells share certain characteristics with mac-
rophages and contribute to immune-surveillance in the 
central nervous system. M1 polarized microglia can produce 
pro-inflammatory cytokines, while M2 polarized microglia 
express cytokines and receptors that are implicated in in-
hibiting inflammation and restoring homeostasis. Based on 
these aspects, Nakagawa & Chiba (2014)4 propose a possi-
bility that M1 and M2 microglia are related to relapse and re-
mission, respectively in psychiatric disorders, such as major 
depressive disorder and bipolar disorder 5. 

Multiple Sclerosis (MS) is characterized by a large array of 
invading immune cells that attack and degrade the myelin 
sheath, the myelin producing oligodendrocytes and the 
nerve itself. These lesion sites develop with time and initially 
result in clinically benign symptoms but can progress in to 
profound disabilities. Suggesting the concept of an autoim-
mune predisposition there have been reports hypothesizing 
shared risk and increased statistical susceptibility for people 
with one of autoimmune disorder to develop another. There 
has been an extensive research for pathophysiological 
mechanisms that may underlie autoimmunity resulting in 
the frequent co-occurrence of autoimmune disorders, such 
as MS and Hashimoto’s thyroiditis among others. Given that 
MS currently remains incurable and the immunomodulato-
ry therapies do not completely prevent disease progression 
in most patients, the final option for managing patients who 
do not respond to immunomodulatory treatment is to use a 
chemotherapeutic agent. 

Azathioprine, methotrexate, cyclosporine, mycophenolate 
mofetil, mitoxantrone, cyclophosphamide and rituximab 
are the most utilized agents 6. 
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Neurogliobiology or the myelin-neuron 
interaction 

The term “neurogliobiology” refers to the concept that neu-
rons and glia (including microglia) in the nervous system 
are inseparable partners 1. Neurons and glia cooperate to 
build a complex network during development. Numerous 
studies have demonstrated an interdependent relation-
ship of oligodendrocytes and the axons they myelinate 7. 
The reciprocal communication between neurons and oli-
godendrocytes is essential for the generation of myelin, a 
multilamellar insulating membrane that ensheathes the ax-
ons. Neuron-derived signalling molecules regulate the pro-
liferation, differentiation and survival of oligodendrocytes. 
Moreover, signals from oligodendrocytes to neurons direct 
the assembly of specific subdomains in neurons at the node 
of Ranvier. Heterogeneous neuronal populations may have 
differential signaling patterns modulating localized oligo-
dendrocyte myelination. The interaction of these neurons 
and oligodendrocytes may regulate plasticity in the adult 
brain 8. Moreover, not only does the thickness of the mye-
lin coating on axons affect conductance speed but synaptic 
activity influences the activity and replacement of oligoden-
drocytes in the brain throughout life 9. 

New myelin is being generated in the healthy adult brain, 
and adding new myelin internodes in areas of discontinu-
ous myelination may be a mechanism for local plasticity 10. 
Altered or inadequate myelination in the adult could also 
be a component in some of the psychiatric or neurodegen-
erative disorders that involve white matter 11. Oligodendro-
cytes provide essential trophic support to axons. Aerobic 
glycolysis in oligodendrocytes is sufficient to maintain the 
myelin itself and the structure and function of the myeli-
nated axons. The lactate produced by these cells is rapidly 
utilized by the axons, except when neuronal function is re-
duced as under anesthesia, at which point lactate accumu-
lates in the tissue12. 

Adaptive myelination implies that neuronal electrical ex-
citability modifies myelin plasticity and that myelin plasticity 
in turn feeds back to modulate neural activity and behavior 
11. Some studies suggest a critical period in which neuronal 

function impacts myelination, either during early or late 
development. Neural activity, either in the medial prefron-
tal cortex or the barrel cortex of the somatosensory cortex, 
impacts myelination. Social isolation for as little as 2 weeks 
in the early post-weaning period has a dramatic effect re-
ducing myelination in the prefrontal cortex, although mo-
tor activity is unaffected. Reintroduction of mice to a social 
environment at the end of the two weeks does not improve 
myelination. In these studies, 30 days social isolation in the 
adult has little impact on myelin content. Moreover, it was 
myelination per se that is reduced, since the number of oli-
godendrocytes themselves was normal in these tissues 13, 14. 

Dysfunction of neurotransmitters is one of the primary ae-
tiologies of schizophrenia, while antagonists or selective-ag-
onists of dopamine, serotonin and/or glutamate receptors 
were developed and used as major antipsychotic drugs. 
Concerning the action of antipsychotic drugs on white 
matter, a recent neuroimaging study using diffusion tensor 
imaging (DTI) assessed the myelin integrity among normal 
control and acutely psychotic, drug-free schizophrenics, be-
fore and after antipsychotic drugs treatment. It was found 
that a decrease of myelin integrity was partially restored in 
drug-responding schizophrenic individuals, whereas the 
poorly responsive schizophrenics did not appear to be re-
lated to a disordered myelin 15. Moreover, it seems that halo-
peridol and olanzapine stimulate proliferation but inhibit 
differentiation of oligodendrocytes via different molecular 
mechanisms. Quetiapine, however, is diametrically opposed 
to the above processes, although it targets the similar re-
ceptors as does olanzapine. Therefore, Ren et al (2013) 16 

proposed that the improvement of myelin/oligodendrocyte 
dysfunction by antipsychotic drugs may not rely on canoni-
cal neurotransmitters but rather that cross-communication 
may exist through different molecular mechanisms. 

Demyelinating diseases 

There are many causes of demyelination in human diseas-
es. The main causes of primary demyelination are genetic, 
immune mediated, viral such as HIV, and toxic; they may 
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also be secondary to neuronal dysfunction. Some genetic 
diseases may give rise to leukoencephalopathies in which 
demyelination is secondary to vascular, mitochondrial, or 
neuronal alterations or may be linked to a metabolic dis-
ease. Demyelination, breakdown of myelin, is characteristic 
of metabolic leukodystrophies, such as Krabbe’s disease, 
metachromatic leukodystrophy, ALD, Canavan disease, Al-
exander disease, orthochromatic leukodystrophy, or mito-
chondrial disorders. Dysmyelination and hypomyelination 
are failure to myelinate occurring during fetal life or early 
infancy, as observed in different forms of Pelizaeus-Mer-
zbacher disease 1. 

Multiple sclerosis (MS) is a chronic and inflammatory de-
myelinating disease. In MS, there is a loss of myelin in de-
fined areas (lesion sites) in the brain and spinal cord. Current 
evidence shows that the etiology of MS and other demy-
elinating diseases may involve a combination of viral and 
autoimmune factors. MS is an autoimmune disorder that is 
characterized by muscle weakness and numbness as well 
as problems with vision and bladder control. There is a pro-
found heterogeneity of pathology and immunopathogen-
esis of the lesions. There is a high interindividual but a low 
intraindividual variety of MS lesions. It is caused by the im-
mune system attacking the nerve-insulating myelin sheath, 
which disrupts the communication between brain and pe-
ripheral parts of the body 6. 

In chronic MS lesions, oligodendrocyte precursor cells are 
present; however, they appear to be quiescent, not express-
ing a nuclear proliferation antigen. In MS, remyelination 
occurs, but it is incomplete and poorly sustained. After a 
demyelinating lesion, remyelinated myelin never regains 
its normal thickness, and the normal linear relationship be-
tween axon and sheath thickness is also never regained. It is 
not clear whether the mechanism of remyelination is iden-
tical to myelination. Normal appearing white matter in MS 
tissue often has reduced axonal density, which is generally 
attributed to inflammation. This normal appearing white 
matter may well have dysfunctional myelin that cannot pro-
vide the necessary trophic and metabolic support for axons. 
This suggests that altered myelin and oligodendrocyte func-

tion in human brain could be just as important as myelin loss 
in neurodegeneration 11. 

In addition to the well-known demyelinating and dysmy-
elinating diseases such as MS, neuromyelitis optica, and the 
leukodystrophies, myelin deficits resulting from altered gli-
al structure/function and or glial/neuronal interactions are 
seen in human psychiatric disorders and developmental 
disorders including autism spectral disorder (ASD), sensory 
processing delay disorder, and attention deficit hyperactiv-
ity disorder 17, 18, 19.

Clemastine, a Food and Drug Administration-approved 
antimuscarinic compound that has been shown to enhance 
myelination under demyelinating conditions, successfully 
reversed social avoidance behavior in adult socially isolat-
ed mice. This was associated with enhanced myelination 
and oligodendrocyte differentiation in the prefrontal cortex 
through epigenetic regulation. Thus, enhancing myelina-
tion may be a potential means of reversing depressive-like 
social behavior 20. Clemastine also have been suggested as a 
potential therapy for hypoxic brain injuries associated with 
white matter injury and oligodendrocyte precursor cell mat-
uration arrest 21. 

Multiple Sclerosis vs psychosis

MS and schizophrenia have numerous similarities in terms of 
the onset and cause. SCZ affects the same age distribution as 
MS; however, it has a 10- to 100-fold higher estimated prev-
alence rate 22. Both schizophrenia and MS are substantially 
more widespread in the northern and temperate regions of 
the world than in the tropics 23. Concordance rates in identi-
cal twins range from 30 to 80% for MS and approximately 50 
to 60% for schizophrenia. Moreover, dizygotic twins exhibit 
approximately 5–10% concordance rate only 24. 

MS and schizophrenia may be present together in the same 
patient. In a recent review, 91 cases were identified in the lit-
erature in which both MS and psychotic disorders or mood 
disorders with psychotic features were present in the same 
patient. In most cases (> 60%), frontotemporal lesions were 
present and, in 26 cases, corticosteroids were successfully 
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used for therapy 25. The inflammatory process that occurs 
in MS patients is directly associated with human leukocyte 
antigen (HLA) class I and II loci The major histocompatibili-
ty complex (MHC) is responsible for the genetic overlap in 
both MS and SCZ, since a GWAS noted the involvement of 
similar HLA alleles in MS and SCZ 26. 

The pathophysiologies of MS and schizophrenia are simi-
lar but not identical. MS is more prevalent in females than 
males, whereas the incidence of schizophrenia is equal in 
males and females. For MS, the pathophysiology appears to 
lie in an autoimmune reaction directed against the myelin 
sheaths of the nerves, which disrupt the transmission of 
information. On the other hand, only in a subgroup of pa-
tients with schizophrenia, autoantibodies cause the disease, 
which are directed against receptors on the perikarya of the 
nerve cells (NMDA receptors) 27. Additionally, the HLA genes 
involved appear to be the same; however, alleles or muta-
tions within these genes appear to have opposite effects in 
MS and schizophrenia 25. 

Genetics

The etiological significance of genetic factors in psychot-
ic disorders is substantial: the heritability of schizophrenia 
spectrum and bipolar disorders is around 65–85%. Numer-
ous studies have correlated variants in schizophrenia candi-
date genes with phenotypic features, sometimes also with 
outcome measures. However, recent genetic studies have 
questioned the validity of previously suggested schizophre-
nia candidate genes28, 29. 

A number of myelin gene knockout mice models exhib-
it schizophrenia-like behaviours30, 31. Genomic, especially 
GWAS, studies identified new schizophrenia loci related to 
oligodendrocyte genetic polymorphisms32. The candidate 
marker for schizophrenia Neuregulin-1 is possibly related 
to oligodendrocyte dysfunction and defective myelination 
33, while several other myelin-related candidate genes have 
been linked oligodendrocyte and myelin dysfunction to 
neurocircuitry abnormalities in schizophrenia34. 

Neuregulin 1 (NRG1) risk genotypes or haplotypes have 

been associated with schizophrenia35. The potential patho-
physiologic role of NRG1 is further supported by its diverse 
neurobiological functions, including neuro-glial trophic 
effects and myelination36. Genetic evidence also supports 
ERBB4 –the NRG1 receptor– as a candidate susceptibility 
gene and suggests positive epistatic interactions between 
NRG1 and ERBB4 in schizophrenia37. Disrupted-in-schizophre-
nia 1 (DISC1) is a strong candidate gene for schizophrenia 38 
followed by additional genetic evidence for association with 
sporadic cases of schizophrenia39. 

The DISC1 SNPs is also associated with white matter in-
tegrity as measured by DTI40. Reticulon 4 receptor (RTN4R) 
is a myelin-associated protein that inhibits the outgrowth 
of neurites and nerve terminals and is upregulated in the 
brains of patients with schizophrenia41. Genetic association 
analysis of oligodendrocyte lineage transcription factor 2 
(OLIG2), which encodes a transcription factor central to ol-
igodendrocyte development, is associated with schizophre-
nia, having also an epistatic effect with 2′,3′-cyclic nucleo-
tide 3′-phosphodiesterase (CNP) and ERBB442. 

No OMR genetic association reached genome-wide sig-
nificance; however, a handful of OMR genes (ANK3, ERBB4, 
and NRG1) show suggestive association43. The above obser-
vations suggest that genetic alterations underlying oligo-
dendroglial and myelin related cell type functions increase 
susceptibility to schizophrenia and provide evidence that 
the “neuron-centric” hypothesis of schizophrenia should be 
extended to include a role for glia in the etiopathogenesis of 
the disease. The oligodendroglial and myelin related gene 
and protein expression abnormalities can hamper saltato-
ry conduction by affecting node of Ranvier integrity, which 
may results in failures of saltatory conduction, disconnec-
tion of higher-order association areas, and finally to the dis-
connectivity syndrome 7. 

Patients with a deletion at chromosome 22q11.2 (22q11DS) 
have 30% lifetime risk of developing a psychosis. People 
fulfilling clinical criteria for ultra-high risk (UHR) for psycho-
sis have 30% risk of developing a psychosis within 2 years. 
Both high-risk groups show white-matter abnormalities in 
microstructure and volume compared to healthy controls, 
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which have been related to psychotic symptoms. Bakker et 
al (2916)44 found that UHR and 22q11DS patients were char-
acterized by distinct patterns of withe matter alterations, 
in relation to healthy controls. Interestingly, while UHR pa-
tients were typified by signs suggestive of aberrant myeli-
nation, 22q11DS subjects showed signs suggestive of lower 
axonal integrity. 

Dysregulated immune response and psychosis

The association of a dysregulated immune response and 
psychosis is well-established. Several pro-inflammatory cy-
tokines are elevated in first episode psychosis (FEP) patients. 
The changes are similar in the cerebrospinal fluid (CSF) and 
blood, and they occur across severe mental disorders45. 
While meta-analyses initially suggested that antipsychotic 
medication might decrease pro-inflammatory activation, a 
later meta-analysis did not find a significant medication ef-
fect46. C-reactive protein (CRP) has been the most common-
ly used measure of inflammation. CRP levels are increased in 
both drug-naïve and unmedicated patients, as well as after 
the onset of psychosis, although it has been studied and 
suggested as a biomarker for numerous acute and chronic 
diseases47. The question remains open regarding to what ex-
tent inflammation might be secondary to metabolic chang-
es, or vice versa48. 

Autoimmune disorders occur after the failure of self-recog-
nition processes with consequent production of pathogenic 
autoantibodies directed against specific or multiple organs. 
They are heterogeneous disorders, representing more than 
80 different diseases. Τhe “immunogenetic” contribution is 
largely dominated by the major histocompatibility complex 
(MHC) genetic diversity and, at a lesser extent, by muta-
tional events affecting cytokines encoding genes 49. Sever-
al genome-wide association studies (GWAS) confirmed an 
association between the MHC region (chromosome 6) and 
psychosis50, 51. 

Autoantibodies, specifically against the central nervous 
system, have been found in schizophrenic patients. These 
patients have a higher prevalence of circulating antibodies 

against hippocampus and hypothalamus as compared to 
healthy control52. 

A systematic review demonstrated that among patients 
with established schizophrenia, 20 autoantibodies (includ-
ing antinuclear antibody [ANA], anti-cardiolipin, anti-N-me-
thyl-d-aspartate receptor [NMDAR], and anti-serotonin) 
were present at higher rates than among controls. Rates of 
anticardiolipin and anti-NMDAR antibodies were also pres-
ent in patients with first-episode psychosis 53. 

Schizophrenic patients are three times more likely to 
have high levels of anti-glutamate receptor antibodies, 
N-methyl-d-aspartic acid receptor (NMDAR), compared to 
controls (Pearlman et al, 2014). In at least a subgroup of 
schizophrenic patients, led us to propose the concept of 
“autoimmune psychosis”54. The anti-N-methyl-D-aspartate-
type glutamate receptor (anti-NMDAR) encephalitis can in 
some cases present with prominent psychotic symptoms. 
The identification of encephalitis in patients with ear-
ly psychosis is crucial, as over 75% of patients with classic 
anti-NMDAR encephalitis have substantial recovery with 
specific treatments, while antipsychotic treatment is not ef-
fective. Other than anti-NMDAR antibodies, autoantibodies 
detected in autoimmune encephalitis seem to remain neg-
ative in patients with isolated early psychotic symptoms55. 

Peripheral monoamines and their metabolites have been 
studied as candidate biomarkers for treatment response 
in FEP. Tryptophan metabolite kynurenine acid (KYNA) has 
been studied extensively in recent years. A meta-analysis 
found that KYNA levels are elevated in CSF, but not in plas-
ma, in patients with schizophrenia, and KYNA elevation is 
linked to proinflammatory activation56. 

An immunohistochemical study revealed that a marked 
activation of microglia and astrocytes in the middle frontal 
and anterior cingulate gyri and cerebellum is obtained at 
autopsy from Autism spectrum disorder (ASD) subjects57. 
Similarly, microglial cells are markedly activated in the 
dorsolateral prefrontal cortex of ASD individuals58. Risperi-
done in combination with a cyclooxygenase-2 inhibitor, 
celecoxib, showed a superior efficacy as compared with 
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monotherapy of risperidone in a randomized double-blind 
placebo-controlled clinical study in ASD children59. Neuroin-
flammation mediated by M1 microglia appears to be associ-
ated with ASD and schizophrenia and a drug that selectively 
suppresses polarization of M1 microglia may provide a ben-
eficial therapy these disorders5, 60. 

Is psychosis an immune-dysregulation 
dysmyelination disorder?

Environmental stressors are of major importance for the on-
set of autoimmunity. The occurrence of infections by path-
ogens such as, influenza, herpes simplex type 2, cytomegal-
ovirus, and Toxoplasma gondii and/or increased C-reactive 
protein plasma levels during pregnancy are known to be 
associated with an increased risk of developing schizophre-
nia in adulthood 61. Childhood autoimmune diseases as well 
as inflammatory diseases, such as asthma, are known to be 
associated with an increased number of psychotic experi-
ences in adolescence. 

Epidemiological studies have borne out the association be-
tween psychotic disorders and autoimmune disease. Rates 
of autoimmune disorders such as celiac disease, Graves’ dis-
ease, systemic lupus erythematosus, multiple sclerosis, au-
toimmune hepatitis, and psoriasis are higher in those with 
schizophrenia 62, 63. Moreover, in patients with autoimmune 
conditions, the risk to develop schizophrenia increases line-
arly with the number of severe infectious episodes 64. Recent 
research also have been suggested that neuroinflammation 
plays a role in the with matter processes associated with cat-
atonia 65.

Dizocilpine (also known as MK-801), an N-methyl-d-as-
partate receptor [NMDAr] antagonist and pharmacological 
model of schizophrenia seem to affects the metabolic pro-
cesses of oligodendrocytes rather than neurons in vitro 66. 
Interestingly, clozapine counters the metabolic effects of 
MK-801 and promotes glycolysis and myelin lipid synthesis 
in cultured oligodendrocytes67, 68. 

A number of putative myelinenhancing therapies would 
be potential candidates for large-scale clinical trials in schiz-

ophrenia. These include myelin-enhancing agents such as 
n-3 PUFA, minocycline, clemastine, polyphenols, and po-
tential neuro/myeloreparative agents such as sulfasalazine, 
nano-curcumin, stem cell enhancing therapies such as Gli-1 
inhibitors, and immunodmodulators, such as fingolimod69.

The neurodevelopmental hypothesis for schizophrenia 
posits that mis-wiring the cortex including the with matter 
connections is the underlying pathology of schizophrenia 
70. Several studies have suggested that some prediction as-
pects are impaired in psychotic patients71, 72, 73, 74. They mani-
fest confusion at the initiation of the actions, and hence pas-
sivity experiences in the case of willed motor actions, and 
auditory hallucinations in the case of willed cognitions. Re-
search suggests that changes in white matter integrity oc-
cur in schizophrenia and these may be more associated with 
cognition and even negative symptomology. Some studies 
have been shown that the dysmyelination-induced delays 
may cause a discrepancy in sensory feedback mechanisms, 
which may represent a prediction error and a phenomeno-
logical and neurophysiological salient event75. 

Extending this aspect, Whitford et al (2012)76 suggested 
that passivity or negative symptoms and auditory hallucina-
tions could arise initially because of dysmyelination-induced 
conduction delays in the efference copies. The resultant 
increases in the phasic activity of midbrain dopaminergic 
neurons could amplify these symptoms and concurrently 
trigger additional psychotic symptoms. 

The authors concluded that on a phenomenological level, 
these prediction errors cause confusion, giving rise to pas-
sivity experiences and auditory hallucinations. On a neuro-
physiological level, these prediction errors give rise to a sec-
ond cause of psychotic symptoms, by increasing the phasic 
activity of midbrain dopaminergic neurons 76, 77 (Fig 1). 

Summarizing, while not clear if white matter changes 
are a cause or an effect of underlying pathology, it is clear 
that white matter integrity is affected in schizophrenia. The 
pathophysiologies of MS and schizophrenia show some 
similarities. MS is characterized by a large array of invading 
immune cells that attack and degrade the myelin sheath, 
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the myelin producing oligodendrocytes and the nerve it-
self. On the other hand, schizophrenia has been proposed 
to be a dysconnectivity syndrome. Disturbance in neuronal 
connectivity between different brain regions, rather than 
abnormalities restricted to individual brain regions, may 
be responsible for the clinical symptoms and cognitive dys-
functions observed in psychosis. 

In addition, the association of a dysregulated immune 
response and psychosis is well-established, and autoanti-
bodies, specifically against the central nervous system, have 
been found in schizophrenic patients. Myelin and oligoden-
drocyte dysfunction affect neuronal connectivity, which has 
been implicated as a central abnormality in schizophrenia, 
resulting in prediction errors and dysconnectivity. Clinical 
and neuropathological studies have shown that disruption 
in myelination and dysmyelination-induced delays in infor-
mation process can produce a high fidelity phenocopy of 
psychosis similar to schizophrenia 78, 79, 80, 81, 82, 83, 84, 85, 86. 

Recently, Boyle et al (2017) 87 found that disease risk is driv-
en mostly by genes with no direct relevance to disease, but 
which act as modifiers of more fundamental biologic pro-
cesses, perhaps related to individual genetic backgrounds 
and environmental experience. Based on these findings, 
Weinberger (2017)88 reported: “This proposal echoes the 
question of whether psychiatric disorders are really “dis-
eases” rather than varying states of brain development that 
have a particular way of expressing difficulties in particular 
environmental contexts, based on genomic background, 
development and experience”. Rethinking the relative re-
search findings and suggestions on psychosis, we may fur-
ther suggest that the above described dysconnectivity syn-
drome in psychosis represents the phenomenological and 
behavioral result of a multiple faces dysmyelination disor-
der, which is based obviously on a lifelong immunogenetic 
dysregulation process.

Lifelong immunogenetic dysregulation
Immune response: Elevated pro-inflammatory cytokines, 

CRP, KYNA levels, autoantibodies

Immune diseases: Autoimmune disorders such as celiac 
disease, Graves’ disease, systemic lupus erythematosus, 

multiple sclerosis, autoimmune hepatitis, psoriasis.

MS and other demyelinating diseases may involve a 
combination of viral and autoimmune factors

Aberrant myelination 
Demyelination:  Leukodystrophies, Multiple sclerosis, 

Immune mediated, viral, and toxic. 

Dysmyelination: Reduced or aberrant conduction 
velocity and fidelity of transfer signaling.

Myelin deficits in psychiatric disorders and 
developmental disorders including autism, sensory 

processing delay disorder, and ADHD.

Disconnectivity syndrome - Psychosis
Conduction delays in the efference copies: Confusion, 
negative symptoms, passivity, withdrawal symptoms, 

auditory hallucinations, delusional mood

Increases in the phasic activity of midbrain dopaminergic 
neurons: Positive symptoms, delusions, aggressivity, 

catatonia

Treatment
Anti-psychotics, anti-depressants,  

anti-convulsants, lithium

Anti-MS: Azathioprine, methotrexate, cyclosporine,  
mycophenolate mofetil, mitoxantrone, cyclophospha-

mide and rituximab 

Myelin-enhancing agents, potential neuro/ 
myeloreparative agents, stem cell enhancing therapies,  

and immunodmodulators

Diet, life-style changing, psychosocial support

Genes
NRG1, DISC1, RTN4R, 

OLIG2, 22q11DS, cytokines 
genes, HLA genes

Stress 

Infections during pregnancy, 
isolation, abuse, neglect, 
childhood autoimmune 

diseases 

Figure 1. Factors implicating in the immune-related 
dysmyelination process of psychosis
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