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Course Proposal

Course Title: Schizophrenia subtypes, clinical features and its manage ment

Course Objective:
Epidemiology
Etiology
Diagnosis, signs & symptoms
Types
Laboratory & psychological tests
Pathophysiology
Psychodynamic factors
Differential diagnosis
Course and prognosis
Treatment

Interviewing techniques

Course Outcome:

Course Audience: CRRI STUDENTS of 2020 Batch
Course Coordinator: Dr.V.R. Sridhar

Course Faculties with Qualification and Designation:

1.Dr.V.R.SRIDHAR, Professor & HOD
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Worldwide Burden of
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The Clinical
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Cellular and Molecular
Neuropathology of
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Structural Brain Imaging
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Functional Brain Imaging
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Neuro-cognition in
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Phenotypes of Psychosis
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8. Schizophrenia
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10. Dimension in
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’ Disorders
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13. | 30.01.2020 Pre course and Post Course | Dr.Arun 2-5p.m 3
evaluation,
Feedback analysis from Likert
scale
Practical Class I Dr. Shridhar
13 01.02.2020 HISTORY TAKING Dr. Shridhar | 2-3 PM 1
03.02.2020 MENTAL STATUS | Dr. Shridhar | 2-3 PM 1
14. EXAMINATION
15 06.02.2020 CASE PRESENTATION Dr. Shridhar | 2-4 PM 2
16 08.02.2020 FAMILY THERAPY Dr. Shridhar | 2-4 PM 2
17 10.022020 | TOKEN ECONOMY Dr. Shridhar | 2-4p.m 2
Total 30
hrs

REFERENCE BOOKS:

Comprehensive textbook of psychiatry — Kaplan & Saddock
Oxford Textbook Of Psychiatry

Synopsis - Kaplan & Saddock

Stahl’s essential psychopharmacology
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COURSE DETAILS

Particulars Description
Course Title SCHIZOPHRENIA
Course Code PSYCI11

Objective

. Introduction
. Epidemiology
. Etiology

. Diagnosis, signs & symptoms

1

2

3

4

5. Types
6. Laboratory & psychological tests
7. Pathophysiology

8. Psychodynamic factors

9. Differential diagnosis

10. Course and prognosis

11. Treatment

12. Interviewing techniques

Further  learning
opportunities

Schizophrenia and its management

Key Competencies

On successful completion of the course the students will
have skill in handling and managing schizophrenic patients

Target Student FINAL YEAR STUDENTS

Duration 30hrs Every January — March 2020

Theory Session 10hrs

Practical Session | 20hrs

Assessment Multiple choice questions

Procedure
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Introduction

Schizophrenia is usually discussed as a single disease but it probably comprises
a group of disorders along a spectrum with heterogeneous etiologies and is
characterized by disturbances in cognition, emotion, perception, thinking, and
behavior. Schizophrenia is well established as a brain disorder, with structural
and functional abnormalities visible in neuroimaging studies and a genetic
component as seen i twin studies. The disorder is usually chronic, with a
course encompassing a prodromal phase, an active phase, and a residual phase.
The active phase has symptoms such as hallucinations, delusions, and
disorganized thinking. The prodromal and residual phases are characterized by
attenuated forms of active symptoms, such as odd beliefs and magical thinking,
as well as deficits in self-care and interpersonal relatedness. Since the 1970s, the
number of schizophrenic patients in hospitals has decreased by over 50%
(deinstitutionalization). Of those being treated, over 80% are managed as out-

patients.

Schizophrenia is a psychiatric disorder characterized by continuous or
relapsing episodes of psychosis.”! Major symptoms
include hallucinations (typically hearing  voices), delusions, and disorganized
thinking."”! Other symptoms include social withdrawal, decreased emotional
expression, and apathy.”'"”' Symptoms typically come on gradually, begin in
young adulthood, and in many cases never resolve.”” There is no objective
diagnostic test; diagnosis is based on observed behavior, a history that includes
the person's reported experiences, and reports of others familiar with the
person.”' To be diagnosed with schizophrenia, symptoms and functional
impairment need to be present for six months (DSM-5) or one month (ICD-
11).""" Many people with schizophrenia have other mental disorders that often
includes an anxiety disorder such as panic disorder, an obsessive—compulsive
disorder, or a substance use disorder."”!

About 0.3% to 0.7% of people are affected by schizophrenia during their
lifetime.!"*! In 2017, there were an estimated 1.1 million new cases and in 2019
a total of 20 million cases globally.””""! Males are more often affected and on
average have an earlier onset.” The causes of schizophrenia
include genetic and environmental factors.”’ Genetic factors include a variety of
common and rare genetic variants."'® Possible environmental factors include
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being raised in a city, cannabis use during adolescence, infections, the ages of a
person's mother or father, and poor nutrition during pregnancy.”""”!

About half of those diagnosed with schizophrenia will have a significant
improvement over the long term with no further relapses, and a small proportion
of these will recover completely.”""® The other half will have a lifelong
impairment,"” and  severe cases may be repeatedly admitted to
hospital."® Social problems such as long-term unemployment, poverty,
homelessness, exploitation, and victimization are common consequences of
schizophrenia.””*" Compared to the general population, people with
schizophrenia have a higher suicide rate (about 5% overall) and more physical
health problems,”* leading to an average decrease in life expectancy by 20
years.!"” In 2015, an estimated 17,000 deaths were caused by schizophrenia.'”

The mainstay of treatment is antipsychotic medication, along with counselling,
job training, and social rehabilitation.”' Up to a third of people do not respond
to mitial antipsychotics, in which case the antipsychotic clozapine may be
used.” In situations where there is a risk of harm to self or others, a
short involuntary hospitalization may be necessary."”! Long-term
hospitalization may be needed for a small number of people with severe
schizophrenia.” In countries where supportive services are limited or
unavailable, long-term hospital stays are more typical.”””

- Signs and symptoms

My Eyes at the Moment of the Apparitions by German artist August Natterer,
who had schizophrenia

Schizophrenia is a mental disorder characterized by significant alterations
in perception, thoughts, mood, and behavior.”® Symptoms are described in
terms of positive, and negative, and cognitive symptoms.”"™ The positive
symptoms of schizophrenia are the same for any psychosis and are sometimes
referred to as psychotic symptoms. These may be present in any of the different
psychoses, and are often transient making early diagnosis of schizophrenia
problematic. Psychosis noted for the first time in a person who is later

diagnosed  with  schizophrenia is referred to as a first-episode
psychosis (FEP).P"IP!
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Positive symptoms

Positive symptoms are those symptoms that are not normally experienced, but
are present in people during a psychotic episode in schizophrenia. They
include delusions, hallucinations, and disorganized thoughts and speech,
typically regarded as manifestations of psychosis.”” Hallucinations most
commonly involve the sense of hearing as hearing voices but can sometimes
involve any of the other senses of taste, sight, smell, and touch.”” They are also
typically related to the content of the delusional
theme.””! Delusions are bizarre or persecutory in nature. Distortions of self-
experience such as feeling as if one's thoughts or feelings are not really one's
own, to believing that thoughts are being inserted into one's mind, sometimes
termed passivity phenomena, are also common.” Thought disorders can
include thought blocking, and disorganized speech — speech that is not
understandable is known as word salad.”'™! Positive symptoms generally
respond well to medication,[S] and become reduced over the course of the
illness, perhaps related to the age-related decline in dopamine activity.'”

Negative symptoms

Negative symptoms are deficits of normal emotional responses, or of other
thought processes. The five recognised domains of negative symptoms
are: blunted affect — showing flat expressions or little emotion; alogia — a
poverty of speech; anhedonia — an inability to feel pleasure; asociality — the lack
of desire to form relationships, and avoliton— a lack of motivation
and apathy.”*'"” Avolition and anhedonia are seen as motivational deficits
resulting from impaired reward processing.”*""”! Reward is the main driver of
motivation and this is mostly mediated by dopamine. BTt has been suggested
that negative symptoms are multidimensional and they have been categorised
into two subdomains of apathy or lack of motivation, and diminished
expression. " Apathy includes avolition, anhedonia, and social withdrawal;
diminished expression includes blunt effect, and alogia."*"’ Sometimes
diminished expression is treated as both verbal and non-verbal*! Apathy
accounts for around 50 per cent of the most often found negative symptoms and
affects functional outcome and subsequent quality of life. Apathy is related to
disrupted cognitive processing affecting memory and planning including goal-
directed behaviour."”! The two subdomains has suggested a need for separate
treatment approaches.*" A lack of distress — relating to a reduced experience of
depression and anxiety is another noted negative symptom.'™' A distinction is
often made between those negative symptoms that are imherent to
schizophrenia, termed primary; and those that result from positive symptoms,
from the side effects of antipsychotics, substance abuse, and social deprivation -
termed secondary negative symptoms.'*” Negative symptoms are less
responsive to medication and the most difficult to treat.'*" However if properly
assessed, secondary negative symptoms are amenable to treatment.'*"’
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Scales for specifically assessing the presence of negative symptoms, and for
measuring their severity, and their changes have been introduced since the
earlier scales such as the PANNS that deals with all types of
symptoms.** These scales are the Clinical Assessment Interview for Negative
Symptoms (CAINS), and the Brief Negative Symptom Scale (BNSS) also known
as second-generation scales."*"/I'In 2020, ten years after its introduction a
cross-cultural study of the wuse of BNSS found valid and
reliable psychometric evidence  for the five-domain  structure  cross-
culturally.™' The BNSS is designed to assess both the presence and severity and
change of negative symptoms of the five recognised domains, and the additional
item of reduced normal distress.”” BNSS can register changes in negative
symptoms in relation to psychosocial and pharmacological intervention trials.
BNSS has also been used to study a proposed non-D2 treatment called SEP-
363856. Findings supported the favouring of five domains over the two-
dimensional proposition.*!

Cognitive symptoms
See also: Visual processing abnormalities in schizophrenia

Cognitive deficits are the earliest and most constantly found symptoms in
schizophrenia. They are often evident long before the onset of illness in
the prodromal stage, and may be present in early adolescence, or
childhood."™™ They are a core feature but not considered to be core
symptoms, as are positive and negative symptoms.”""'' However, their
presence and degree of dysfunction is taken as a better indicator of functionality
than the presentation of core symptoms.*® Cognitive deficits become worse
at first episode psychosis but then return to baseline, and remain fairly stable
over the course of the illness.”*"”!

The deficits in cognition are seen to drive the negative psychosocial outcome in
schizophrenia, and are claimed to equate to a possible reduction in IQ from the
norm  of 100 to 70-85.P Cognitive  deficits ~ may  be
of neurocognition (nonsocial) or of social cognition.”® Neurocognition is the
ability to receive and remember information, and includes verbal
fluency, memory, reasoning, problem solving, speed of processing,
and auditory and visual ?erception.[53] Verbal memory and attention are seen to
be the most affected.””'®” Verbal memory impairment is associated with a
decreased level of semantic processing (relating meaning to words).”® Another
memory impairment is that of episodic memory.”” An impairment in visual
perception that is consistently found in schizophrenia is that of visual backward
masking.””! Visual processing impairments include an inability to perceive
. . . [60] . .. . .
complex visual illusions.” " Social cognition is concerned with the mental
operations needed to interpret, and understand the self and others in the social
world.®® This is also an associated impairment, and facial emotion
perception is often found to be difficult.'”'"*” Facial perception is critical for
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ordinary social interaction.'” Cognitive impairments do not usually respond to
antipsychotics, and there are a number of interventions that are used to try to

irnpr(qs\lfe them; cognitive remediation therapy has been found to be of particular
help.”"!

Onset
Further information: Basic symptoms of schizophrenia

See also: Childhood schizophrenia and Adolescence § Changes in the brain

Onset typically occurs between the late teens and early 30s, with the peak
incidence occurrin% in males in the early to mid twenties, and in females in the
late twenties.”’""" Onset before the age of 17 is known as early-onset,'®" and
before the age of 13, as can sometimes occur, is known as childhood
schizophrenia or very early-onset.””"®! A later stage of onset can occur between
the ages of 40 and 60, known as late-onset schizophrenia.”® A later onset over
the age of 60, which may be difficult to differentiate as schizophrenia, is known
as very-late-onset schizophrenia-like psychosis.”® Late onset has shown that a
higher rate of females are affected; they have less severe symptoms and need
lower doses of antipsychotics.[56] The tendency for earlier onset in males is later
seen to be balanced by a post-menopausal increase in the development in
females. Estrogen produced pre-menopause has a dampening effect on
dopamine receptors but its protection can be overridden by a genetic
overload."® There has been a dramatic increase in the numbers of older adults
with schizophrenia.”” An estimated 70% of those with schizophrenia have
cogniti[\;gl[gg?ﬁcits, and these are most pronounced in early onset and late-onset
illness.

Onset may happen suddenly or may occur after the slow and gradual
development of a number of signs and symptoms, a period known as
the prodromal stage.””’ Up to 75% of those with schizophrenia go through a
prodromal stage.”” The negative and cognitive symptoms in the prodrome stage
can precede FEP by many months and up to five years.”"” The period from
FEP and treatment is known as the duration of untreated psychosis (DUP)
which is seen to be a factor in functional outcome. The prodromal stage is the
high-risk stage for the development of psychosis.”” Since the progression to
first episode psychosis is not inevitable, an alternative term is often preferred
of at risk mental state””' Cognitive dysfunction at an early age impact a young
person's usual cognitive development.”"! Recognition and early intervention at
the prodromal stage would minimize the associated disruption to educational
and social development and has been the focus of many studies.”*"" It is
suggested that the use of anti-inflammatory compounds such as D-serine may
prevent the transition to schizophrenia.”” Cognitive symptoms are not
secondary to positive symptoms or to the side effects of antipsychotics."”
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Cognitive impairments in the prodromal stage become worse after first episode
psychosis (after which they return to baseline and then remain fairly stable),
making earl?/ intervention to  prevent such transition of prime
importance.”” Early treatment with cognitive behavioral therapies are the gold
standard.”” Neurological soft signs of clumsiness and loss of fine motor
movement are often found in schizophrenia, which may resolve with effective
treatment of FEP. 17!

Risk factors
Main article: Risk factors of schizophrenia
See also: Developmental psychobiology

Schizophrenia is described as a neurodevelopmental disorder with no precise
boundary, or single cause, and is thought to develop from gene—environment
interactions with involved vulnerability factors.”"*"* The interactions of
these risk factors are complex, as numerous and diverse insults from conception
to adulthood can be involved.”"*! A genetic predisposition on its own, without
interacting environmental factors, will not give rise to the development of
schizophrenia.”""' The = genetic component means that prenatally brain
development is disturbed, and environmental influence affects the postnatal
development of the brain.””” Evidence suggests that genetically susceptible
childrenmz)\]re more likely to be vulnerable to the effects of environmental risk
factors.

Genetic

Estimates of the heritability of schizophrenia are between 70% and 80%, which
implies that 70% to 80% of the individual differences in risk to schizophrenia is
associated with genetics."®"""! These estimates vary because of the difficulty in
separatin_}g genetic and environmental influences, and their accuracy has been
queried.”*" The greatest risk factor for developing schizophrenia is having
a first-degree relative with the disease (risk is 6.5%); more than 40%
of identical twins of those with schizophrenia are also affected.”™” If one parent
is affected the risk is about 13% and if both are affected the risk is nearly
50%.""' However, DSM-5 points out that most people with schizophrenia have
no family history of psychosis.””' Results of candidate gene studies of
schizophrenia have generally failed to find consistent associations,”" and
the genetic loci identified by genome-wide association studies explain only a
small fraction of the variation in the disease.'®”

Many genes are known to be involved in schizophrenia, each with small effect
and unknown transmission and expression.!"® The summation of these effect
sizes into a polygenic risk score can explain at least 7% of the variability in
liability for schizophrenia.™ Around 5% of cases of schizophrenia are
understood to be at least partially attributable to rare copy-number
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variations (CNVs); these structural variations are associated with known
genomic  disorders  involving deletions at 22q11.2 (DiGeorge  syndrome)
and 17q12 (17q12 microdeletion syndrome), duplications at 16p11.2 16p11.2
duplication (most frequently found) and deletions at 15q11.2 (Burnside-Butler
syndrome).”™ Some of these CNVs increase the risk of developing
schizophrenia by as much as 20-fold, and are frequently comorbid with autism
and intellectual disabilities."™"

The genes CRHR1 and CRHBP have been shown to be associated with a
severity of suicidal behavior. These genes code for stress response proteins
needed in the control of the HPA axis, and their interaction can affect this axis.
Response to stress can cause lasting changes in the function of the HPA
axis possibly disrupting the negative feedback mechanism, homeostasis, and the
regulation of emotion leading to altered behaviors.'”!

The question of how schizophrenia could be primarily genetically influenced,
given that people with schizophrenia have lower fertility rates, is a paradox. It is
expected that genetic variants that increase the risk of schizophrenia would be
selected against due to their negative effects on reproductive fitness. A number
of potential explanations have been proposed, including that alleles associated
with  schizophrenia risk confers a fitness advantage in unaffected
individuals.""™®” While some evidence has not supported this idea,"”” others
propos%glthat a large number of alleles each contributing a small amount can
persist.

Environmental
Further information: Prenatal nutrition, Prenatal stress, and Neuroplastic
effects of pollution

Environmental factors, each associated with a slight risk of developing
schizophrenia in later life include oxygen deprivation, infection, prenatal
maternal  stress, and malnutrition in the mother during prenatal
development.®™ A risk is also associated with maternal obesity, in
increasing oxidative stress, and dysregulating the dopamine and serotonin
pathways."” Both maternal stress and infection have been demonstrated to alter
fetal neurodevelopment through an increase of pro-
inflammatory cytokines.”" There is a slighter risk associated with being born in
the winter or spring possibly due to vitamin D deficiency” or a prenatal viral
infection.® Other infections during pregnancy or around the time of birth that
have been linked to an increased risk include infections by Toxoplasma
gondii and Chlamydia.” The increased risk is about five to eight
percent.” Viral infections of the brain during childhood are also linked to a
risk of schizophrenia during adulthood.™’

Adverse childhood experiences (ACEs), severe forms of which are classed
as childhood trauma, range from being bullied or abused, to the death of a
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parent.”” Many adverse childhood experiences can cause toxic stress and
increase the risk of psychosis.”””"" Chronic trauma can promote lasting
inflammatory dysregulation throughout the nervous system."”” It is suggested
that early stress may contribute to the developmenmt of schizophrenia through
these alterations in the immune system."”” Schizophrenia was the last diagnosis
to benefit from the link made between ACEs and adult mental health
outcomes.!""”

Living in an urban environment during childhood or as an adult has consistently
been found to increase the risk of schizophrenia by a factor of two, "l even
after taking into account drug use, ethnic group, and size of social group."” A
possible link between the urban environment and pollution has been suggested
to be the cause of the elevated risk of schizophrenia."*”!

Other risk factors of importance include social isolation, immigration related to
social adversity and racial discrimination, family dysfunction, unemployment,
and poor housing conditions.™"'* Having a father older than 40 years, or
parents younger than 20 years are also associated with schizophrenia.”™'* It
has been suggested that apart from gene-environment interactions, environment-
environment interactions also be taken into account as each environmental risk
factor on its own is not enough.®”’

Substance use
Further information: Risk factors of schizophrenia § Substance use

About half of those with schizophrenia use recreational drugs,
including cannabis, tobacco, and alcohol exces sively.“%]“m] Use
of stimulants such as amphetamine and cocaine can lead to a
temporary stimulant psychosis, which presents very similarly to schizophrenia.
Rarely, alcohol wuse can also result i a similar alcohol-related
psychosis.®™"® Drugs may also be used as coping mechanisms by people who
have schizophrenia, to deal with depression, anxiety, boredom,
and loneliness." “""%! The use of cannabis and tobacco are not associated with
the development of cognitive deficits, and sometimes a reverse relationship is
found where their use improves these symptoms.”' However, substance
abuse is associated with an increased risk of suicide, and a poor response to
treatment." "’

Cannabis-use may be a contributory factor in the development of schizophrenia,
potentially increasing the risk of the disease in those who are already at
risk."”! The increased risk may require the presence of certain genes within an
individual." "' Tts use is associated with doubling the rate.""'" The use of more
potent strains of cannabis having a high level of its active
ingredient tetrahydrocannabinol (THC), increases the risk further. One of these
strains is well known as skunk."'?""!
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Mechanisms
Main article: Mechanisms of schizophrenia

See also: Aberrant salience

The mechanisms of schizophrenia are unknown, and a number of models have
been put forward to explain the link between altered brain function and
schizophrenia.”” The prevailing model of schizophrenia is that of
a neurodevelopmental disorder, and the underlying changes that occur before
symptoms become evident are seen as arising from the interaction between
genes and the environment."'* Extensive  studies  support this
model.'” Maternal ~ infections,  malnutrition  and complications  during
pregnancy and childbirth are known risk factors for the development of
schizophrenia, which usually emerges between the ages of 18-25 a period that
overlaps with certain stages of neurodevelopment."'" Gene-environment
interactions lead to deficits in the neural circuitry that affect sensory and
cognitive functions.'”

The common dopamine and glutamate models proposed are not mutually
exclusive; each is seen to have a role i the neurobiology of
schjzophrenia.[“6] The most common model put forward was the dopamine
hypothesis of schizophrenia, which attributes psychosis to the mind's faulty
interpretation of the misfiring of dopaminergic neurons."'” This has been
directly related to the symptoms of delusions and
hallucinations." "* " ") Abnormal dopamine signaling has been implicated in
schizophrenia based on the usefulness of medications that affect the dopamine
receptor and the observation that dopamine levels are increased during acute
. [121][122] . .

psychosis. A decrease in D, receptors in the dorsolateral prefrontal
cortex may also be responsible for deficits in working memory."' ">

The glutamate hypothesis of schizophrenia links alterations
between glutamatergic ~ neurotransmission and  the neural  oscillations that
affect connections between the thalamus and the cortex."”' Studies have shown
that a reduced expression of a glutamate receptor —- NMDA receptor, and
glutamate blocking drugs such as phencyclidine and ketamine can mimic the
symptoms and cognitive problems associated with
schizophrenia."* 26127 post-mortem studies consistently find that a subset of
these neurons fail to express GAD67 (GADI),“QS] in addition to abnormalities
in brain morphometry. The subsets of interneurons that are abnormal in
schizophrenia are responsible for the synchronizing of neural ensembles needed
during working memory tasks. These give the neural oscillations produced
as gamma waves that have a frequency of between 30 and 80 hertz. Both
working memory tasks and gamma waves are impaired in schizophrenia, which
: : : [128][129][130][131]
may reflect abnormal interneuron functionality.
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Deficits in executive functions, such as planning, inhibition, and working
memory, are pervasive in schizophrenia. Although these functions are
separable, their dysfunction in schizophrenia may reflect an underlying deficit
in the ability to represent goal related information in working memory, and to
utilize this to direct cognition and behavior."”""** These impairments have
been linked to a number of neuroimaging and neuropathological abnormalities.
For example, functional neuroimaging studies report evidence of reduced neural
processing efficiency, whereby the dorsolateral prefrontal cortex is activated to
a greater degree to achieve a certain level of performance relative to controls on
working memory tasks. These abnormalities may be linked to the consistent
post-mortem finding of reduced neuropil, evidenced by increased pyramidal
cell density and reduced dendritic spine density. These cellular and functional
abnormalities may also be reflected in structural neuroimaging studies that find
reducgclc314]grey matter volume in association with deficits in working memory
tasks.

Positive symptoms have been linked to cortical thinning in the superior
temporal gyrus."*! Severity of negative symptoms has been linked to reduced
thickness in the left medial orbitofrontal cortex.'*® Anhedonia, traditionally
defined as a reduced capacity to experience pleasure, is frequently reported in
schizophrenia. However, a large body of evidence suggests that hedonic
responses are intact in schizophrenia,' " and that what is reported to be
anhedonia is a reflection of dysfunction in other processes related to
reward."”™ Overall, a failure of reward prediction is thought to lead to
impairment in the generation of cognition and behavior required to obtain
rewards, despite normal hedonic responses.'*”!

It has been hypothesized that in some people, development of schizophrenia is
related to intestinal tract dysfunction such as seen with non-celiac gluten
sensitivity or abnormalities in the gut microbiota.!"*”’ A subgroup of persons
with schizophrenia present an immune response to gluten differently from that
found in people with celiac, with elevated levels of certain serum biomarkers of
gluten sensitivity such as anti-gliadin IgG or anti-gliadin IgA antibodies.*"

Another theory links abnormal brain lateralization to the development of being
left-handed which is  significantly more common in those with
schizophrenia."'*” This abnormal development of hemispheric asymmetry is
noted in schizophrenia."'*"' Studies have concluded that the link is a true and
verifiable effect that may reflect a genetic link between lateralization and
schizophrenia.' ****!

An important process that may be disrupted in neurodevelopment is
astrogenesis — the formation of astrocytes. Astrocytes are crucial in contributing
to the formation and maintenance of neural circuits and it is believed that
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disruption in this role can result in a number of neurodevelopmental disorders
including schizophrenia."*”!

Bayesian models of brain functioning have been utilized to link abnormalities in
cellular functioning to symptoms."*™"*”! Both hallucinations and delusions have
been suggested to reflect improper encoding of prior expectations, thereby
causing expectation to excessively influence sensory perception and the
formation of beliefs. In approved models of circuits that mediate predictive
coding, reduced NMDA receptor activation, could in theory result in the
positive symptoms of delusions and hallucinations. ' **/! #1131

Diagnosis
Main article: Diagnosis of schizophrenia

There is no objective test or biomarker to confirm diagnosis. Psychoses can
occur in several conditions and are often transient making early diagnosis of
schizophrenia difficult. Psychosis noted for the first time in a person that is later
diagnosed with schizophrenia is referred to as a first-episode psychosis (FEP).
Criteria

Schizophrenia is diagnosed based on criteria in either the Diagnostic and
Statistical Manual of Mental Disorders (DSM) published by the American
Psychiatric Association or the International Statistical Classification of Diseases
and Related Health Problems ICD) published by the World Health
Organization. These criteria use the self-reported experiences of the person and
reported abnormalities in behavior, followed by a psychiatric assessment.
The mental status examination is an important part of the assessment.”" An
established tool for assessing the severity of positive and negative symptoms is
the Positive and Negative Syndrome Scale (PANSS)."”* This has been seen to
have shortcomings relating to negative symptoms, and other scales -
the Clinical Assessment Interview for Negative Symptoms (CAINS), and
the Brief Negative Symptoms Scale (BNSS) have been introduced. The DSM-

5, published in 2013, gives a Scale to Assess the Severity of Symptom
Dimensions outlining eight dimensions of symptoms."™"

DSM-5 states that to be diagnosed with schizophrenia, two diagnostic criteria
have to be met over the period of one month, with a significant impact on social
or occupational functioning for at least six months. One of the symptoms needs
to be either delusions, hallucinations, or disorganized speech. A second
symptom could be one of the negative symptoms, or severely disorganized
or catatonic behaviour.”! A different diagnosis of schizophreniform disorder can
be made before the six months needed for the diagnosis of schizophrenia.'”

In Australia the guideline for diagnosis is for six months or more with
symptoms severe enough to affect ordinary functioning.">” In the UK diagnosis
is based on having the symptoms for most of the time for one month, with
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symptoms that significantly affect the ability to work, study, or to carry on
ordinary daily living, and with other similar conditions ruled out."

The ICD criteria are typically used in European countries; the DSM criteria are
used predominantly in the United States and Canada, and are prevailing in
research studies. In practice, agreement between the two systems is
high."”> The current proposal for the ICD-11 criteria for schizophrenia
recommends adding self-disorder as a symptom.””

A major unresolved difference between the two diagnostic systems is that of the
requirement in DSM of an impaired functional outcome. WHO for ICD argues
that not all people with schizophrenia have functional deficits and so these are
not specific for the diagnosis.””

Changes made

Both manuals have adopted the chapter heading of Schizophrenia spectrum and
other psychotic disorders; ICD modifying this as Schizophrenia spectrum and
other primary psychotic disorders.®” The definition of schizophrenia remains
essentially the same as that specified by the 2000 text revised DSM-IV (DSM-
IV-TR). However, with the publication of DSM-5, the APA removed all sub-
classifications of schizophrenia.”” ICD-11 has also removed subtypes. The
removed subtype from both, of catatonic has been relisted in ICD-11 as
a psychomotor disturbance that may be present in schizophrenia.””

Another major change was to remove the importance previously given
to Schneider's  first-rank  symptoms.'”® DSM-5  still uses the listing
of schizophreniform disorder but ICD-11 no longer includes it.””' DSM-5 also
recommends that a better distinction be made between a current condition of
schizophrenia and its historical progress, to achieve a clearer overall
characterization.'>"

A dimensional assessment has been included in DSM-5 covering eight
dimensions of symptoms to be rated (using the Scale to Assess the Severity of
Symptom Dimensions) — these include the five diagnostic criteria plus cognitive
impairments, mania, and depression.” This can add relevant information for
the individual in regard to treatment, prognosis, and functional outcome; it also
enables the response to treatment to be more accurately described.™"”

Two of the negative symptoms — avolition and diminished emotional
expression, have been given more prominence in both manuals.”™

Comorbidities

Many people with schizophrenia may have one or more other mental disorders,
such as panic disorder, obsessive-compulsive disorder, or substance use
disorder. These are separate disorders that require treatment.'”’ When comorbid
with schizophrenia, substance wuse disorder and antisocial personality
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disorder both increase the risk for violence.!® Comorbid substance abuse also
. . .. 11
increases risk for suicide.!''"

Sleep disorders often co-occur with schizophrenia, and may be an early sign of
relapse.™” Sleep ~disorders are linked with positive symptoms such
as disorganized thinking and can adversely affect cortical plasticity and
cognition."” The consolidation of memories is disrupted in  sleep
disorders.!"® They are associated with severity of illness, a poor prognosis, and
poor quality of life."*"""! Sleep onset and maintenance insomnia is a common
symptom, regardless of whether treatment has been received or not.""®'! Genetic
variations have been found associated with these conditions involving
the circadian rhythm, dopamine and histamine metabolism, and signal
transduction.”® Limited positive evidence has been found for the use
of acupuncture as an add-on."*"

Differential diagnosis
See also: Dual diagnosis and Comparison of bipolar disorder and
schizophrenia

To make a diagnosis of schizophrenia other possible causes of psychosis need to
be excluded."®' Psychotic symptoms lasting less than a month may be
diagnosed as brief psychotic disorder, or as schizophreniform disorder.
Psychosis is noted in Other specified schizophrenia spectrum and other
psychotic disorders as a DSM-5 category. Schizoaffective disorder is diagnosed
if symptoms of mood disorder are substantially present alongside psychotic
symptoms. Psychosis that results from a general medical condition or substance
is termed secondary psychosis.”! Psychotic symptoms may be present in several
other  conditions, including bipolar  disorder,” borderline  personality
disorder,”’ substance intoxication, substance-induced psychosis, and a number
of drug withdrawal syndromes. Non-bizarre delusions are also present
in delusional disorder, and social withdrawal in social anxiety disorder, avoidant
personality  disorder and schizotypal personality disorder.  Schizotypal
personality disorder has symptoms that are similar but less severe than those of
schizophrenia.'”’ Schizophrenia ~ occurs  along  with obsessive-compulsive
disorder (OCD) considerably more often than could be explained by chance,
although it can be difficult to distinguish obsessions that occur in OCD from the
delusions of schizophrenia."® There can be considerable overlap with the
symptoms of post-traumatic stress disorder.'®”!

A more general medical and neurological examination may be needed to rule
out medical illnesses which may rarely produce psychotic schizophrenia-like
symptoms, such as metabolic disturbance, systemic infection, syphilis, HIV-
associated neurocognitive disorder, epilepsy, limbic encephalitis, and brain
lesions. Stroke, multiple sclerosis, hyperthyroidism, hypothyroidism,
and dementias such as Alzheimer's disease, Huntington's
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disease, frontotemporal dementia, and the Lewy body dementias may also be
associated with schizophrenia-like psychotic symptoms."®! It may be necessary
to rule out a delirum, which can be distinguished by visual hallucinations, acute
onset and fluctuating level of consciousness, and indicates an underlying
medical illness. Investigations are not generally repeated for relapse unless there
is a specific medical indication or possible adverse effects from antipsychotic
medication. In children hallucinations must be separated from typical childhood
fantasies.'”! It is difficult to distinguish childhood schizophrenia from autism.'®”!

Prevention

Prevention of schizophrenia is difficult as there are no reliable markers for the
later development of the disorder."®” There is tentative though inconclusive
evidence for the effectiveness of early intervention to prevent schizophrenia in
the prodrome phase."”” There is some evidence that early intervention in those
with first-episode psychosis may improve short-term outcomes, but there is
little benefit from these measures after five years."”” Cognitive behavioral
theraPy may reduce the risk of psychosis in those at high risk after a
year' " and is recommended in this group, by the National Institute for Health
and Care Excellence (NICE).[ZS] Another preventive measure is to avoid drugs
that have been associated with development of the disorder,
including cannabis, cocaine, and amphetamines.[go]

Antipsychotics are prescribed following a first-episode psychosis, and following
remission a preventive maintenance use is continued to avoid relapse. However,
it is recognised that some people do recover following a single episode and that
long-term use of antiPszychotics will not be needed but there is no way of
. o . 172]

identifying this group.

Management
Main article: Management of schizophrenia

The primary treatment of schizophrenia is the use of antipsychotic medications,
often n combination with psychosocial interventions and social
[22][173] . . . . . ..

supports. Community support services including drop-in centers, visits by
members of a community mental health team, supported employment,"’* and
support groups are common. The time between the onset of psychotic symptoms
to being given treatment — the duration of untreated psychosis (DUP) is
associated with a poorer outcome in both the short term and the long term.!"”!

Voluntary or involuntary admittance to hospital may be needed to treat a severe
episode, however, hospital stays are as short as possible. In the UK large mental
hospitals termed asylums began to be closed down in the 1950s with the advent
of antipsychotics, and with an awareness of the negative impact of long-term
hospital stays on recovery.”” This process was known as deinstitutionalization,
and community and supportive services were developed in order to support this
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change. Many other countries followed suit with the US starting in the
60s."""* There will still remain a few people who do not improve enough to be
discharged.”™** In those countries that lack the necessary supportive and social
services long-term hospital stays are more usual.”””’

Medication

RiSpeﬁdbhé (trade name Risperdal) 1s a common atypical
antipsychotic medication.

The first-line treatment for schizophrenia is an antipsychotic. The first-
generation antipsychotics, now called typical antipsychotics, are dopamine
antagonists that block D2 receptors, and affect
the neurotransmission of dopamine. Those brought out later, the second-
generation antipsychotics known as atypical antipsychotics, can also have effect
on another neurotransmitter, serotonin. Antipsychotics can reduce the symptoms
of anxiety within hours of their use but for other symptoms they may take
several days or weeks to reach their full effect.”*""””) They have little effect on
negative and cognitive symptoms, which may be helped by additional
psychotherapies and medications.!"”® There is no single antipsychotic suitable
for first-line treatment for everyone, as responses and tolerances vary between
people."” Stopping medication may be considered after a single psychotic
episode where there has been a full recovery with no symptoms for twelve
months. Repeated relapses worsen the long-term outlook and the risk of relapse
following a second episode is high, and long-term treatment is usually
recommended.*'*"

Tobacco smoking increases the metabolism of some antipsychotics, by strongly
activitating CYP1A2, the enzyme that breaks them down, and a significant
difference is found in these levels between smokers and non-
smokers." I It s recommended that the dosage for those smokers on
clozapine be increased by 50%, and for those on olanzapine by 30%."*”' The
result of stopping smoking can lead to an increased concentration of the
antipsychotic that may result in toxicity, so that monitoring of effects would
need to take place with a view to decreasing the dosage; many symptoms may
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be noticeably worsened, and extreme fatigue, and seizures are also possible with
a risk of relapse. Likewise those who resume smoking may need their dosages
adjusted accordingly."**"®! The altering effects are due to compounds in
tobacco smoke and not to nicotine; the use of nicotine replacement

therapy therefore has the equivalent effect of stopping smoking and monitoring
would still be needed."™!

About 30 to 50 percent of people with schizophrenia fail to accept that they
have an illness or comply with their recommended treatment."'* For those who
are unwilling or unable to take medication regularly, long-acting injections of
. . [187] . :

antipsychotics may be used, " which reduce the risk of relapse to a greater
degree than oral medications."* When used in combination with Ps?rchosocial
) ) : (189
interventions, they may improve long-term adherence to treatment.

Research findings suggested that other neurotransmission systems, including
serotonin, glutamate, GABA, and acetycholine, were implicated in the
development of schizophrenia, and that a more inclusive medication was
needed."® A new first-in-class  antipsychotic that targets multiple
neurotransmitter systems called lumateperone (IT1-007), was trialed and
approved by the FDA in December 2019 for the treatment of schizophrenia in
adults."*"11 T ymateperone is a small molecule agent that shows improved
safety, and tolerance. It interacts with dopamine, serotonin, and glutamate in a
complex, uniquely selective manner, and is seen to improve negative and
positive symptoms, and social functioning.!"””! Lumateperone was also found to
reduce potential metabolic dysfunction, have lower rates of movement
diso%rlc%‘le]rs, and have lower cardiovascular side effects such as a fast heart
rate.

Side effects

Typical antipsychotics are associated with a higher rate of movement
disorders including akathisia. Some atypicals are associated with considerable
weight ain, diabetes and the risk of metabolic
syndrome.""”' Risperidone (atypical) has a similar rate of extrapyramidal
symptoms to haloperidol (typical)."”>' A rare but potentially lethal condition
of neuroleptic malignant syndrome (NMS) has been associated with the use of
antipsychotics. Through its early recognition, and timely intervention rates have
declined. However, an awareness of the syndrome is advised to enable
intervention." " Another less rare condition of tardive dyskinesia can occur due
to long-term use of antipsychotics, developing after many months or years of
use. It is more often reported with use of typical antipsychotics."*”!

Clozapine 1s associated with side effects that include weight gain, tiredness, and
hypersalivation. =~ More  serious  adverse  effects  include seizures,
NMS, neutropenia, and agranulocytosis (lowered white blood cell count) and its
use needs careful monitoring."”*""”” Studies have found that antipsychotic
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treatment  following NMS and neutropenia may sometimes be
successfully rechallenged (restarted) with clozapine.!”*!"”!

Clozapine is also associated with thromboembolism (including pulmonary
embolism), myocarditis, and cardiomyopathy.”""*°"l A" systematic review of
clozapine-associated pulmonary embolism indicates that this adverse effect can
often be fatal, and that it has an early onset, and is dose-dependent. The findings
advised the consideration of wusing a prevention therapy for venous
thromboembolism after starting treatment with clozapine, and continuing this
for six months.”™'! Constipation is three times more likely to occur with the use
of clozapine, and severe cases can lead to ileus and bowel ischemia resulting in
many fatalities.!"”®

However, the risk of serious adverse effects from clozapine is low, and there are
the beneficial effects to be gained of a reduced risk of suicide, and
. [202][203] . . . . . .
aggression. Typical antipsychotics and atypical risperidone can have a
side effect of sexual dysfunction.™ Clozapine, olanzapine, and quetiapine are
associated with beneficial effects on sexual functioning helped by various
psychotherapies.”®" Unwanted side effects cause people to stop treatment,
resulting in relapses.”"”’

Treatment resistant schizophrenia

About half of those with schizophrenia will respond favourably to
antipsychotics, and have a good return of functioning.”*” However, positive
symptoms persist in up to a third of people. Following two trials of different
antipsychotics over six weeks, that also prove ineffective, they will be classed
as having treatment resistant schizophrenia (TRS), and clozapine will be
offered.””""**! Clozapine is of benefit to around half of this group although it
has the potentially serious side effect of aéranulocytosis (lowered white blood
cell count) in less than 4% of people.”"*”1“%! Between 12 and 20 per cent will
not respond to clozapine and this group is said to have ultra treatment resistant
schizophrenia.””""*” ECT may be offered to treat TRS as an add-on therapy,
and is shown to sometimes be of benefit.”™ A review concluded that this use
only has an effect on medium-term TRS and that there is not enough evidence
to support its use other than for this group.™"”’

TRS 1is often accompanied by a low quality of life, and greater social
dysfunction.”'"! TRS may be the result of inadequate rather than inefficient
treatment; it also may be a false label due to medication not being taken
regularly, or at all.”” About 16 per cent of people who had initially been
responsive to treatment later develop resistance. This could relate to the length
of time on APs, with treatment becoming less responsive.”'”! This finding also
supports the involvement of dopamine in the development of
schizophrenia.””' Studies suggest that TRS may be a more heritable form.”"”
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TRS may be evident from first episode psychosis, or from a relapse. It can vary
in its intensity and response to other therapies."”'"! This variation is seen to
possibly indicate an underlying neurobiology such as dopamine supersensitivity
(DSS), glutamate or serotonin dysfunction, inflammation and oxidative
stress.”””! Studies have found that dopamine supersensitivity is found in up to
70% of those with TRS.”'* The variation has led to the suggestion that
treatment responsive and treatment resistant schizophrenia be considered as two
different subtypes.”"*"* It is further suggested that if the subtypes could be
distinguished at an early stage significant implications could follow for
treatment considerations, and for research. [209] Neuroimaging studies have found
a significant decrease in the volume of grey matter in those with TRS with no
such change seen in those who are treatment responsive.”™” In those with ultra
treatment resistance the decrease in grey matter volume was larger. >

A link has been made between the gut microbiota and the development of TRS.
The most prevalent cause put forward for TRS is that of mutation in the genes
responsible for drug effectiveness. These include liver enzyme genes that
control the availability of a drug to brain targets, and genes responsible for the
structure and function of these targets. In the colon the bacteria encode a
hundred times more genes than exist in the human genome. Only a fraction of
ingested drugs reach the colon, having been already exposed to small intestinal
bacteria, and absorbed in the portal circulation. This small fraction is then
subject to the metabolic action of many communities of bacteria. Activation of
the drug depends on the composition and enzymes of the bacteria and of the
specifics of the drug, and therefore a great deal of individual variation can affect
both the usefulness of the drug and its tolerability. It is suggested that parenteral
administration of antipsychotics would bypass the gut and be more successful in
overcoming TRS. The composition of gut microbiota is variable between
individuals, but they are seen to remain stable. However, phyla can change in
response to many factors including ageing, diet, substance-use, and medications
— especially antibiotics, laxatives, and antipsychotics. In FEP, schizophrenia has
been linked to significant changes in the gut microbiota that can predict
response to treatment.”>"”’

Psychosocial interventions
Further information: Management of schizophrenia § Psychosocial

A number of psychosocial interventions that include several types
of psychotherapy may be useful in the treatment of schizophrenia such
as: famil therapy,[m] group therapy, cognitive remediation
therapy, > "' cognitive behavioral therapy, and metacognitive training.””'® Skills
training, and help with substance use, and weight management— often needed as
a side effect of an antipsychotic, are also offered.”” In the US, interventions
for first episode psychosis have been brought together in an overall approach

known as coordinated speciality care (CSC) and also includes support for
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education.” In the UK care across all phases is a similar approach that covers
many of the treatment guidelines recommended.” The aim is to reduce the
number of relapses and stays in hospital.*'®!

Other support services for education, employment, and housing are usually
offered. For people suffering from severe schizophrenia, and discharged from a
stay in hospital, these services are often brought together in an integrated
approach to offer support in the community away from the hospital setting. In
addition to medicine management, housing, and finances, assistance is given for
more routine matters such as help with shopping and using public transport.
This approach is known as assertive community treatment (ACT) and has been
shown to achieve positive results in symptoms, social functioning and quality of
life.”*"**!'1 Another more intense approach is known as intensive care
management (ICM). ICM is a stage further than ACT and emphasises support
of high intensity in smaller caseloads, (less than twenty). This approach is to
provide long-term care in the community. Studies show that ICM improves
many of the relevant outcomes including social functioning.'***!

Some studies have shown little evidence for the effectiveness of cognitive
behavioral therapy (CBT) in either reducing symptoms or preventing
relapse.[223][224] However, other studies have found that CBT does improve
overall psychotic symptoms (when in use with medication) and has been
recommended in Canada, but it has been seen here to have no effect on social
function, relapse, or quality of life.”* In the UK it is recommended as an add-
on therapy in the treatment of schizophrenia, but is not supported for use in
treatment resistant schizophrenia.”*""**%! Arts therapies are seen to improve
negative symptoms in some people, and are recommended by NICE in the
UK. This approach however, is criticised as having not been well-
researched, and arts therapies are not recommended in Australian guidelines for
example.* 1?2121 peer support, in which people with personal experience of
schizophrenia, provide help to each other, is of unclear benefit.'*"

Other

Exercise including aerobic exercise has been shown to improve positive and
negative symptoms, cognition, working memory, and improve quality of
life.”*""*** Exercise has also been shown to increase the volume of
the hippocampus in those with schizophrenia. A decrease in hippocampal
volume is one of the factors linked to the development of the
disease.”'! However, there still remains the problem of increasing motivation
for, and maintainin Participation in physical activity.””””! Supervised sessions
are recommended.””” In the UK healthy eating advice is offered alongside

- [234]
exercise programs.

An inadequate diet is often found in schizophrenia, and associated vitamin
deficiencies including those of folate, and vitamin D are linked to the risk
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factors for the development of schizophrenia and for early death including heart
disease.”°! Those with schizophrenia possibly have the worst diet of all the
mental disorders. Lower levels of folate and vitamin D have been noted as
significantly lower in first episode psychosis."” The use of supplemental folate
is recommended.™"" A zinc deficiency has also been noted.'”® Vitamin B12 is
also often deficient and this is linked to worse symptoms. Supplementation with
B vitamins has been shown to significantly improve symptoms, and to put in
reverse some of the cognitive deficits.”” It is also suggested that the noted
dysfunction in gut microbiota might benefit from the use of probiotics."

Violence

Most people with schizophrenia are not aggressive, and are more likely to be
victims of violence rather than perpetrators.”! However, though the risk of
violence in schizophrenia is small the association is consistent, and there are
minor subgroups where the risk is high.">® This risk is usually associated with a
comorbid disorder such as a substance use disorder - in particular alcohol, or
with antisocial personality disorder."” Substance abuse is strongly linked, and
other risk factors are linked to deficits in cognition and social cognition
including facial perceg)tion and insight that are in part included in theory of
mind impairments.”””"** Poor cognitive functioning, decision-making, and
facial perception may contribute to making a wrong judgement of a situation
that could result in an inappropriate response such as violence.””*'! These
associated risk factors are also present in antisocial personality disorder which
when present as a comorbid disorder greatly increases the risk of
violence. #7112+

A review i 2012 showed that schizophrenia was responsible for 6 percent
of homicides in Western countries.”*! Another wider review put the homicide
figure at between 5 and 20 percent.”* There was found to be a greater risk of
homicide during first episode psychosis that accounted for 38.5 percent of
homicides.”™* The association between schizophrenia and violence is complex.
Homicide is linked with young age, male sex, a history of violence, and a
stressful event in the preceding year. Clinical risk factors are severe untreated
psychotic symptoms - untreated due to either not taking medication or to the
condition being treatment resistant.””**’ A comorbid substance use disorder or an
antisocial personality disorder increases the risk for homicidal behaviour by 8-
fold, m contrast to the 2-fold risk in those without the comorbid
disorders.!™® Rates of homicide linked to psychosis are similar to those linked
to substance misuse, and parallel the overall rate in a region.”*”' What role
schizophrenia has on violence independent of substance misuse is controversial,
but certain aspects of individual histories or mental states may be factors. *"!

Hostility is anger felt and directed at a person or group and has related
dimensions of impulsiveness and aggression. When this impulsive-aggression is
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evident in schizophrenia neuroimaging has suggested the malfunctioning of a
neural circuit that modulates hostile thoughts and behaviours that are linked
with negative emotions i social mteractions. This circuit includes
the amygdala, striatum, prefrontal cortex, anterior cingulate  cortex, insula,
and hippocampus. Hostility has been reported during acute psychosis, and
following hospital discharge.”*”! There is a known association between low
cholesterol levels, and impulsivity, and violence. A review finds that people
with schizophrenia, and lower cholesterol levels are four times more likely to
instigate violent acts. This association is also linked to the increased number of
suicides in schizophrenia. It is suggested that cholesterol levels could serve as a
biomarker for violent and suicidal tendencies."”*"

A review found that just under 10 percent of those with schizophrenia showed
violent behaviour compared to 1.6 percent of the general population. An
excessive risk of violence is associated with drugs or alcohol and increases the
risk by as much as 4-fold. Violence often leads to imprisonment. Clozapine is
an effective medication that can be used in penal settings such as prisons.
However, a condition of benign ethnic neutropenia in many African-Americans
excludes them from the use of clozapine the most effective medication.
Cognitive deficits are recognised as playing an important part in the origin and
maintenance of aggression, and cognitive remediation therapy may therefore
help to prevent the risk of violence in schizophrenia.**"

Prognosis
Main article: Prognosis of schizophrenia

See also: Physical health in schizophrenia
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Disability-adjusted life years lost due to schizophrenia per 100,000 inhabitants
in 2004.

Schizophrenia has great human and economic costs.™ It results in a decreased
life expectancy of 20 years."'""’ This is primarily because of its association
with obesity, poor diet, a sedentary lifestyle, and smoking, with an increased
rate of suicide playing a lesser role.""”**' Side effects of antipsychotics may
also increase the risk.""” These differences in life expectancy increased between
the 1970s and 1990s.”” An Australian study puts the rate of early death at 25
years, and views the main cause to be related to heart disease.>"”’
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Several studies indicate that almost 40% of those with schizophrenia die from
complications of cardiovascular disease including heart attacks, and sudden
cardiac death which is seen to be increasingly associated.”® An underlying
factor of sudden cardiac death may be Brugada syndrome (BrS) — BrS
mutations that overlap with those linked with schizophrenia are the calcium
channel mutations.”” BrS may also be drug-induced from certain
antipsychotics and antidepressants.'” 6] Primary polydipsia, or excessive fluid
intake, is relatively common in people with chronic schizophrenia.”""** This
may lead to hyponatremia which can be life-threatening. Antipsychotics can
lead to a dry mouth, but there are several other factors that may contribute to the
disorder. It 1s suggested to lead to a reduction in life expectancy by 13 per
cent.”™ A study has suggested that real barriers to improving the mortality rate
in schizophrenia are poverty, overlooking the symptoms of other illnesses,
stress, stigma, and medication side effects, and that these need to be
changed.””!

Schizophrenia is a major cause of disability. In 2016 it was classed as the 12th
most disabling condition.”*" Approximately 75% of people with schizophrenia
have ongoing disability with relapses™ and 16.7 million people globally are
deemed to have moderate or severe disability from the condition.”® Some
people do recover completely and others function well in society.’! Most
people  with  schizophrenia  live independently with  community
support.””) About 85% are unemployed.” In people with a first episode of
psychosis in scizophrenia a good long-term outcome occurs in 31%, an
intermediate outcome in 42% and a poor outcome in 31%."* Males are
affected more often than females, and have a worse outcome. 259 Outcomes for
schizthrenia appear  better in the develoéping than  the developed
world."”® These conclusions have been questioned.™"! Social problems, such as
long-term unemployment, poverty, homelessness,
exploitation, stigmatization and victimization are common consequences, and
lead to social exclusion.””"*"!

There is a higher than average suicide rate associated with schizophrenia
estimated at around 5% to 6%, most often occurring in the period following
onset or first hospital admission.""*' Several times more (20 to 40%) attempt
suicide at least once."** There are a variety of risk factors, including male
gender, depression, a high IQ,”* heavy smoking,”*” and substance
abuse."'” Repeated relapse is linked to an increased risk of suicidal
behavior."”” The use of clozapine can reduce the risk of suicide and
aggression.””””

A strong association between schizophrenia and tobacco smoking has been
shown in worldwide studies.”**! Smoking is especially high in those
diagnosed with schizophrenia, with estimates ranging from 80 to 90% being
regular smokers, as compared to 20% of the general population.”** Those who
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smoke tend to smoke heavily, and additionally smoke cigarettes with high
nicotine content.””' Some propose that this is in an effort to improve
symptoms.”* Among people with schizophrenia use of cannabis is also
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Epidemiology
Main article: Epidemiology of schizophrenia
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Deaths per million persons due to schizophrenia in 2012.

In 2017, the Global Burden of Disease Study estimated there were 1.1 million
new cases, and i 2019 WHO reported a total of 20 million cases
globally.”!"™ Schizophrenia affects around 0.3-0.7% of people at some point in
their life."""' It occurs 1.4 times more frequently in males than females and
typically appears earlier in men™ — the peak ages of onset are 25 years for
males and 27 years for females.”! Onset in childhood, before the age of 13 can
sometimes occur.”®' A later onset can occur between the ages of 40 and 60,
known as late onset, and also after 60 known as very late onset. [56]

Worldwide, schizophrenia is the most common psychotic disorder.”® The
frequency of  schizophrenia  varies across the world,”"™*® within
countries,” and at the local and neighborhood level.””” This variation has
been estimated to be fivefold.”' It causes approximately one percent of
;v(;)lréd[lv&gde disability adjusted life years'™ and resulted in 17,000 deaths in

In 2000, the World Health Organization found the percentage of people affected
and the number of new cases that develop each year is roughly similar around
the world, with age-standardized prevalence per 100,000 ranging from 343 in
Africa to 544 in Japan and Oceania for men, and from 378 in Africa to 527 in
Southeastern Europe for women.””"" About 1.1% of adults have schizophrenia

in the United States.”"” However, in areas of conflict this figure can rise to
between 4.0 and 6.5%."!

History
Main article: History of schizophrenia

Further information: Dementia praecox
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The term "schizophrenia" was coined by Eugen Bleuler.

Accounts of a schizophrenia-like syndrome are rare in records before the 19th
century. The earliest cases detaled were reported m 1797, and
1809.”"! Dementia praecox, meaning premature dementia was used by German
psychiatrist Heinrich Schiile in 1886, and then in 1891 by Arnold Pick in a case
report of hebephrenia. In 1893 Emil Kraepelin used the term in making a
distinction, known as the Kraepelinian dichotomy, between the two psychoses —
dementia  praecox, and manic depression (now  called bipolar
disorder)."”! Kraepelin believed that dementia praecox was probably caused by
a systemic disease that affected many organs and nerves, affecting the brain
after puberty in a final decisive cascade.””” It was thought to be an early form
of dementia, a degenerative disease.!"”’ When it became evident that the disorder
was not degenerative it was renamed schizophrenia by Eugen Bleuler in
1908.27

The word schizophrenia translates roughly as "splitting of the mind" and
is Modern Latin from the Greek roots schizein (oyiCewv, "to splht") and phren,
(ppev, "mind")*"" Its use was intended to describe the separation of function
between personality, thinking, memory, and perception.”’®’

The term schizophrenia used to be associated with split personality by the
general population but that usage went into decline when split
personality became known as a separate disorder, first as multiple identity
disorder , and later as dissociative identity disorder.”’® In 2002 in Japan the
name was changed to integration disorder, and in 2012 in South Korea, the

name was changed to attunement disorder to reduce the stigma, both with good
[22][279](280]
results.
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A molecule of chlorpromazine, the first antipsychotic developed in the 1950s.

In the early 20th century, the psychiatrist Kurt Schneider listed the psychotic
symptoms of schizophrenia into two groups of hallucinations, and delusions.
The hallucinations were listed as specific to auditory, and the delusional
included thought disorders. These were seen as the symptoms of first-rank
importance and were termed first-rank symptoms. Whilst these were also
sometimes seen to be relevant to the psychosis in manic-depression, they were
highly suggestive of schizophrenia and typically referred to as first-rank
symptoms of schizophrenia. The most common first-rank symptom was found
to belong to thought disorders.”"*** In 2013 the first-rank symptoms were
excluded from the DSM-5 criteria.'”® First-rank symptoms are seen to be of
limited use in detecting schizophrenia but may be of help in differential
diagnosis.”*

The earliest attempts to treat schizophrenia were psychosurgical, involving
either the removal of brain tissue from different regions or the severing
of pathways.””®" These were notably frontal
lobotomies and cingulotomies which were carried out from the 1930s.**17%! Ip
the 1930s a number of shock therapies were introduced which induced seizures
(convulsions) or comas."”* Insulin shock therapy involved the injecting of large
doses ofinsulinin order to induce comas, which in turn
produced hypoglycemia and convulsions.”****! The use of electricity to induce
seizures was developed, and in use as electroconvulsive therapy (ECT) by
1938.%%71 Stereotactic surgeries were developed in the 1940s."”*”! Treatment was
revolutionized in the mid-1950s with the development and introduction of the
first typical antipsychotic, chlorpromazine.”® In the 1970s the first atypical
an}tlipsy[czzg?tic clozapine, was introduced followed by the introduction of
others.

In the early 1970s in the US, the diagnostic model used for schizophrenia was
broad and clinically-based using DSM II. It had been noted that schizophrenia
was diagnosed far more in the US than in Europe which had been using the
ICD-9 criteria. The US model was criticised for failing to demarcate clearly
those people with a mental illness, and those without. In 1980 DSM III was
published and showed a shift in focus from the clinically-based biopsychosocial
model to a reason-based medical model.”™” DSM IV showed an increased focus
to an evidence-based medical model.”*”"!
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Subtypes of schizophrenia classified as paranoid, disorganized, catatonic,
undifferentiated, and residual type were difficult to distinguish between and are

no lon%er recognized as separate conditions by DSM-5 (2013)*"* or ICD-
11.129311254]1295]

Society and culture

See also: Social construction of schizophrenia, List of people with
schizophrenia, and Religion and schizophrenia

John Nash, -alin. American mathematician and joint recipient of the 1994 Nobel
Memorial Prize in Economic Sciences, who had schizophrenia. His life was the

subject of the 1998 book, A Beautiful Mind by Sylvia Nasar.

In 2002, the term for schizophrenia in Japan was changed from seishin-
bunretsu-byo (F5 7% Jw, lit.  "mind-split  disease") to togo-shitcho-
sho (Fi & KR IE, lit. "Integration-dysregulation syndrome") to
reduce stigma.””® The new name also interpreted as "integration disorder" was
mspired by the biopsychosocial model; it increased the percentage of peoPIe
who were informed of the diagnosis from 37 to 70% over three years.”””' A
similar change was made in South Korea in 2012 to attunement disorder.”*” A
professor of psychiatry, Jim van Os, has proposed changing the English term
to psychosis spectrum syndrome.””” In 2013 with the reviewed DSM-5, the

DSM-5 committee was in favor of giving a new name to schizophrenia but they
referred this to WHO.™

In the United States, the cost of schizophrenia — including direct costs
(outpatient, inpatient, drugs, and long-term care) and non-health care costs (law
enforcement, reduced workplace productivity, and unemployment) — was
estimated to be $62.7 billion in 2002.”' In the UK the cost in 2016 was put at
£11.8 billion per year with a third of that figure directly attributable to the cost
of hospital and social care, and treatment. Bl
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The book A Beautiful Mind chronicled the life of John Forbes Nash who had
been diagnosed with schizophrenia but who went on to win the Nobel Memorial
Prize in Economic Sciences. This was later made into the film with the same
name. An earlier documentary was made with the title A Brilliant Madness.

In 1964 a lengthy case study of three males diagnosed with schizophrenia who
each had the delusional belief that they were Jesus Christ was published as a
book. This has the title of The Three Christs of Ypsilanti, and a film with the
title Three Christs was released in 2020. Such religious delusions are a fairly
common feature in psychoses including schizophrenia.>*'**"

Media coverage relating to violent acts by people with schizophrenia reinforces
public erception of an association between schizophrenia and
violence."" Such sensationalist reporting stigmatizes schizophrenia more than
any other mental illness.”” In the UK guidelines are given for the reporting of
different conditions. Its campaigns have shown a reduction in negative
reporting, 2031304

Research directions
See also: Animal models of schizophrenia

Research into schizophrenia has made use of a number of animal models in
particular rats, that have shown to be useful in evaluating the different aspects
of its development and pathology.””' Effects of early intervention is an active
area of research, mmportantly focusing on the early detection of at-risk
individuals and the development of risk calculators." "% Methods for large-
scale population screening are also included."”"”

Various agents have been explored for possible effectiveness in treating
negative symptoms, for which antipsychotics have been of little
benefit."* There have been trials on medications with anti-inflammatory
activity, based on the premise that inflammation might play a role in the
pathology of schizophrenia.””’

Various brain stimulation techniques are being studied to treat the positive
symptoms of schizophrenia, n particular auditory verbal
hallucinations (AVHS).BIO]B“] A 2015 Cochrane review found unclear evidence
of  benefit.”"” Most  studies focus on transcranial ~ direct-current
stimulation (tDCM), and repetitive transcranial magnetic
stimulation (rTMS).B“] Techniques based on focused ultrasound for deep brain
stimulation could provide insight for the treatment of AVHs."”'"

Another active area of research is the study of a variety of
potential biomarkers that would be of invaluable help not only in the diagnosis
but also in the treatment and prognosis of schizophrenia. Possible biomarkers
include markers of inflammation, neuroimaging, BDNF, genetics, and speech
analysis. Some inflammatory markers such as C-reactive protein are useful in
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detecting levels of inflammation implicated in some psychiatric disorders but
they are not disorder-specific. However, other inflammatory cytokines are
found to be elevated in first episode psychosis and acute relapse that are
normalized after treatment with antipsychotics, and these may be considered as
state markers.”"”! Deficits in sleep spindles in schizophrenia may serve as a
marker of an impaired thalamocortical circuit, and a mechanism for memory
impairment."® MicroRNAs are  highly  influential in  early neuronal
development, and their disruption is implicated n
several CNS disorders; circulating microRNAs (cimiRNAs) are found in body
fluids such as blood and cerebrospinal fluid, and changes in their levels are seen
to relate to changes in microRNA levels in specific regions of brain tissue.
These studies suggest that cimiRNAs have the potential to be early and accurate
biomarkers in a number of disorders including schizophrenia.'**"!

The use of choline as a supplement during pregnancy may have effect in the
prevention of the later development of schizophrenia, and is an area of
research.”'®

In 2020 over 3,000 clinical trials into drugs, symptom assessment tools, and
treatments related to schizophrenia were listed with some recruiting, and some
newly completed.”'”

Assessment Procedure

Multiple choice questions based assessment after successful

completion of theory and practical sessions

BIHER SLIMS


https://en.wikipedia.org/wiki/Cytokine
https://en.wikipedia.org/wiki/Schizophrenia#cite_note-Goldsmith-313
https://en.wikipedia.org/wiki/Sleep_spindle
https://en.wikipedia.org/wiki/Thalamocortical_radiations
https://en.wikipedia.org/wiki/Schizophrenia#cite_note-Pocivavsek-160
https://en.wikipedia.org/wiki/MicroRNA
https://en.wikipedia.org/wiki/Central_nervous_system
https://en.wikipedia.org/wiki/Circulating_microRNA
https://en.wikipedia.org/wiki/Body_fluid
https://en.wikipedia.org/wiki/Body_fluid
https://en.wikipedia.org/wiki/Schizophrenia#cite_note-Kumar-314
https://en.wikipedia.org/wiki/Schizophrenia#cite_note-Kumar-314
https://en.wikipedia.org/wiki/Choline
https://en.wikipedia.org/wiki/Schizophrenia#cite_note-Freedman-316
https://en.wikipedia.org/wiki/Schizophrenia#cite_note-Trials-317

BIHER

SRI LAKSHMI NARAYANA INSTITUTE OF MEDICAL SCIENCE

VALUE ADDED COURSE STUDENT DETAILS

SCHIZOPRENIA SUBTYPES,CLINICAL FEATURES AND ITS MANAGEMENT FOR FINAL YEAR

Registe Students Lis D
1 U16MB366 | RUCHI YADAV Psychiatry J
Psychiatry : W*
2 U16MB367 | RUPESH RANJAN 22
Psychiatry 4 ot
3 U16MB368 | SAl PAVAN KUMAR .B Qn Py s
Psychiatry '
4 U16MB369 | SAJUTI DEY g DV‘(M/
Psychiatry 3
5 U16MB370 | SAKTHIMALAR.R y Qo‘t.&”“/’{)/'
Psychiat o
6 U16MB371 | SANDHYA s Qawdiif e
Psychiatr U
7 U16MB372 |SARA.R z 4 «god%,/
Psychiatry
8 U16MB373 | SARASWATI.N ‘Q Owsi ™Y ——
Psychiatry =N
9 U16MB374 | SATHYA VIJAYENDRAN P.U s
Psychiatry (37 :
10 U16MB375 | SHAIKH IMRAN SHAIKH NAJIR
Psychiatry A . \
11 U16MB376 | SHIKHA SONI Q/\&,WW Ll

SLIMS



BIHER

Scanned by CamScanner

Psychiatry
12 U16MB377 SINGAMSETTY SANDEEP i L
Psychiatry
13 U16MB378 SINGAMSETTY SRINIVAS A et
Psychiatry
|14 | U16MB379 | SNEHA ok '
L Psychiatry
15 UL6MB380 | SNEHASINGH =5




AND RESEARCH

Schizophrenia subtvpes, clinical features and its management

'~ Candidate Name S/\PASWATH‘ ’3 AssessorName C ez Ph’AR

- DateofAssessment q.%.2020 Assessor Posltlon = HOD.

NS

Course Code: PSYCI11

C  a) Falling to the bottom of the social ladder

€ b) Become homeless

© ¢} Inability 10 hold down a job

Cp \d)/ All of the above

€  ¢) Watson

© d) Kraepelin

€ a) Negative symptoms



SRI LAKSHMI NARAYANA INSTITUE OF HIGHER EDUCATON
| AND RESEARCH

e \/b)f""'Positive symptoms
€ ¢) Mediating symptoms

€ d) Catastrophic symptoms

Fexperiences in.Schizophrenia.are Known:as:

L B G S xS b
Y Misinterpretation o perceptions.o

\/f" a) Hallucinations

©  b) Misperceptions

€ _e) Delusions

& d) Avolition

15)In:Schi Zzophrenia when an'individual believes they are in danger, this is referred to

aS.

€ a) Delusions of grandeur

2 Lb’)/Delusions of persecution

C  ¢) Delusions of control

¢ d). Nihilistic delusions

- € b) Delusions of control
€ ¢) Delusions of reference

l ¢ d) Nihilistic delusions

ool ok
-t

e8 that mess re being sent




SRI LAKSHMI NARAYANA INSTITUE OF HIGHER EDUCATON
3 | AND RESEARCH

e \/a’)/ Delusions of persecution
& b) Nihilistic delusions
€ ¢) Delusions of reference

s d) Delusions of persecution

Wingwaysmight halueinatons be experien

C a) Auditory

C \}))/ Olfactory

©  ¢) Gustatory

T d) , All of the above

Nizophrenia areality-monitonng deficit reters to:whichiofithe followinai i

o a) Problems distinguishing between thoughts and ideas they
generated themselves

€ b) Problems with memory loss
. ¢) Problems with spatial ability

X \/d/ Problems distinguishing between what actually occurred and
* what did not

~ © 2 Derailment

€ b) Loose associations



Scanned by CamScanner



«
g
&

¥ SRI LAKSHMI NARAYANA INSTITUE OF HIGHER EDUCATON

AND RESEARCH

c ¢) Word salads

e \/d)/All of the above

Scanned by CamScanner






SRI LAKSHMI NARAYANA INSTITUE OF HIGHER EDUCATON
AND RESEARCH

Schizophrenia subtypes, clinical features and its management

| Candidate Name | GATHYA VITAVANDRAN | AssessorName | TR SRIDHAR
. Date of Assessment | Q. 3 . 2020 Assessor Position ] _HOD I

UNI - REG -NO - UI6MBD T4

MULTIPLE CHOICE QUESTIONS

Course Code: PSYCI11

SWER ALL THE QUESTIONS

Schizophrei FddriT means Which of the::

© a) Falling to the bottom of the social ladder
" b) Become homeless
©  ¢) Inability to hold down a job

& \,d)/All of the above

DY Historically. Dementia.praccox.was.a.disease firstidentified by:2

e known

€ a) Negative symptoms

DIrneCiN



BIHER



SRI LAKSHMI NARAYANA INSTITUE OF HIGHER EDUCATON
4 AND RESEARCH

8 Vb)/ Positive symptoms

©  ¢) Mediating symptoms

€ d) Catastrophic symptoms

4 Misinterpretation of perc

[Cepllons or experiences in:Schizopnrenia are Known.ds

©  a) Hallucinaions
C v Misperceptions
\,Q/Delusions
r

dy Avolition

el

o)In Schizophreniawhen an individual'believestheyiare in danger

thisiis‘referred to.

&

a) Delusions of grandeur

r \/B{Delusions of persecution

(\

¢) Delusions of control

ihilistic delusions

\wing refers:to.y 'jr'-(.—"'“ ar
th.fame or.power?

2 \,a)/Delusions of grandeur

Individual with'S

«!‘uof)m.w( believess

b) Delusions of control

c) Delusions of reference

d) Nihilistic delusions

DElIEVES that messages.

Scanned by CamScanner






SRI LAKSHMI NARAYANA INSTITUE OF HIGHER EDUCATON
AND RESEARCH

O \;)/ Delusions of persecution
G b) Nihilistic delusions
' ¢) Delusions of reference

€, d) Delusions of persecution

S following ways might hallucinations be experiencediin

a) Auditory

C \)))/ Olfactory

C c) Gustatory

r d) All of the above

“following:

deficitrefers to'whichiofithe

BYinSchizophrenia a reality=monitoring.
Problems distinguishing between thoughts and ideas they

generated themselves
¢ b) Problems with memory loss

¢ ¢) Problems with spatial ability




! ¥/ SRI LAKSHMI NARAYANA INSTITUE OF HIGHER EDUCATON
o AND RESEARCH

C0) Word salnds

Cd)  Allof'the above

L R e e e e



BIHER



BIHER

Scanned by CamScanner



* Sri Lakshmi Narayana Institute of Medical Sciences

Affiliated to Bharath Institute of Higher Education & Research ]
iDeemed to be University under section 3 of the UGC Act 19541 =~

This is to cert1fy that SHAKTHIMALAR R has actively participated in the

Value Added Course on Schizophrenia subtypes, clinical features and its management
held during Jan- March 2020 Organized by Sri Lakshmi Narayana Institute of Medical

Sciences, Pondicherry- 605 502, India.

»”

d\
Dr. ARUN HARAMAN

rbrARUN&'F'ﬁfAFREﬁRé . e Eﬁ?URD|NAI95pM

Reg. No. 91440
Associate Professor, Psychiatry
" Sri Lakshmi Narayana Institute of Medical Sciences |
Osudu, Kudapakkam Puducherry -605 502. ' 605 502. 4

Dr. V.R.SRIDHAR




AT SN TN T

Affiliat=d to Bl
: lat=d to Bharath institute of Hishar F
stitute of Higher Education & Researcl

«
]

Dimmedd to be Unive) it el
dmversity under section 3 of the UGC Act 1956

CERTIFICATEOF MERIT.
o CERIMEICATEORMERIgE S
FREITRCIRGR <3 A "'.'3.?;242'_'.‘:».;}..-99. G

e3% i}‘!if-.'.'..(.‘. e

This is t I- i o
o certify that SAJUTI DEY has actively participated in the Value

v} &

Added Co ' '
urse on Schizophrenia subtypes, clinical features and its management

held during Jan — :
g Jan — March 2020 Organized by Sri Lakshmi Narayana Institute of Medical

Sciences, Pondicherry- 605 502, India.

W
i\ ‘ /

Dr. ARUN EﬁﬁARAMAN Dr. SRIDHAR

RESOURCE PERSON COORDINA
TOR
L. V. R. SRIDHAR, MD..D.PM.,

Dr. ARUN SEETHARAMAN, MD., §
Reg. No: 91440 .
Reg. No: 30995
Professor & HOD, Psychiatry

Associate Professor, Psychiatry ;
Sri Lakshmi Narayana Institute of Medical Sciences |
Osudu, Kudapakkam, Puducherry-605 502. Sri Lakshmi Narayana Institute of Medical Sciences
i o Osudu, Kudapakkam, Puducherry-605502. -




Student Feedback Form

Course Name: SCHIZOPHRENIA AND ITS SUBTYPES
Subject Code: PSYC11

Name of Student: Roll No.:

We are constantly looking to improve our classes and deliver the best training to you. Your

evaluations, comments and suggestions will help us to improve our performance

SI. NO Particulars 1 2 3 4 5
1 Objective of the course is clear
5 Course contents met with your

expectations

3 | Lecturer sequence was well planned

Lectures were clear and easy to

understand
5 Teaching aids were effective
6 Instructors encourage interaction and
were helpful
2 The level of the course
8 Overall rating of the course 1 5 3 4 5

* Rating: 5- Outstanding; 4 - Excellent; 3 — Good; 2- Satisfactory; 1 - Not-Satisfactory

Suggestions if any:

Signature

Date: Student Feedback Form
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Dr.V.R.Sridhar

Professor and Head,

Department of Psychiatry,

Sri Lakshmi Narayana Institute of Medical Sciences
Bharath Institute of Higher Education and Research,
Chennai.

Through Proper Channel

To
The Dean,
Sri Lakshmi Narayana Institute of Medical Sciences
Bharath Institute of Higher Education and Research,
Chennai.

Sub: Completion of value-added course: Schizophrenia subtypes, clinical features and its
manage ment

Dear Sir,

With reference to the subject mentioned above, the department has conducted the value-added

course titled: Schizophrenia subtypes, clinical features and its management. We solicit your kind
action to send certificates for the participants that is attached with this letter. Also, I am attaching the
photographs captured during the conduct of the course.

&)’%4&. sy
Kind Regards,

pr. v. K. SRIDHAR, MD.D.PM.,
Dr. Stid 30995
Professor & HOD, Psychiatry
Sri Lakshmi Narzyana Institute of Medical Sciences
Osudu. Kudapakkam, Puducherry-605 502

Encl: Certificates
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