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Objectives

Participants will be able to:
• Understand the clinical signs and symptoms of 

Schizophrenia 
• Learn about the clinical course, epidemiology, 

pathophysiology, and unmet needs in 
Schizophrenia



A. Two (or more) of the following, each present for a 
significant portion of time during a 1-month period (or less 
if successfully treated). At least one of these must be 1, 2, 
or 3.

1) Delusions
2) Hallucinations
3) Disorganized speech (freq. derailment or incoherence) 
4) Grossly disorganized or catatonic behavior
5) Negative symptoms (i.e., diminished emotional 

expression or avolition

Diagnosis of Schizophrenia:  DSM-5 

Diagnostic & Statistical Manual of Mental Disorders, Fifth Edition (DSM-5)
American Psychiatric Publishing, Washington DC, 2013



B. Social/occupational dysfunction
C. Duration:  Continuous signs for at least 6 months 

(psychosis + prodrome + residual sx)
D. Schizoaffective and psychotic mood disorder have 

been excluded
E. Not attributable to substance or general medical 

condition
F. Not a manifestation of a pervasive developmental 

disorder

Diagnosis of Schizophrenia:  DSM-5 

Diagnostic & Statistical Manual of Mental Disorders, Fifth Edition (DSM-5)
American Psychiatric Publishing, Washington DC, 2013



Features of Schizophrenia

Social/Occupational Dysfunction
• Work
• Interpersonal relationships
• Self-care

Positive Symptoms
• Delusions
• Hallucinations
• Disorganization
• Catatonia

Negative Symptoms
• Affective flattening
• Anhedonia
• Alogia
• Avolition
• Social withdrawal

Cognitive Deficits
• Attention
• Memory
• Executive functions

(eg, abstraction)

Comorbid
Substance Abuse

Mood Symptoms
• Depression
• Hopelessness
• Suicidality
• Anxiety
• Agitation
• HostilityAdapted from Maguire GA, 2002

Loss of insight
(anosognosia)

Presenter
Presentation Notes
Schizophrenia has at least four symptom clusters. The cluster of positive symptoms includes delusions, hallucinations, disorganized speech, and disorganized behavior (including catatonia).The negative symptom cluster includes disabilities like flat affect, absence of complex thoughts, inability to be motivated, inability to enjoy anything, and social withdrawal. Cognitive deficits in attention, memory, and executive functions (abstract thinking, concept formation, action planning) make it difficult to obtain employment, social success, and basic activities-of-daily-living problem solving.  While not as dramatic as the positive symptoms, negative and cognitive symptoms are most highly correlated with overall disability.The fourth cluster is comprised of mood symptoms, including depression, hopelessness, suicidality, anxiety, agitation, and hostility. About 10% of patients with schizophrenia die from suicide, which is the highest suicide rate after major depression and bipolar disorder seen in all of psychiatry.  When mood symptoms in schizophrenia manifest in anxiety, agitation, and hostility, people besides the patient are sometimes harmed (especially if also abusing substances).All of these clusters converge to result in social and occupational dysfunction. Patients with schizophrenia are sometimes so disabled that they cannot care for themselves or hold a job. In addition, there is a high rate of comorbid substance abuse — tobacco, alcohol, stimulants, benzodiazepines, etc — that further makes the long-term course difficult for these patients.



Epidemiology of Schizophrenia
• Lifetime prevalence: 0.5 – 1.0% 

– DSM-5: 0.3 - 0.7%

• Average age of onset:
– Males: teens to mid-20’s
– Females: early to late 20’s
– Range: Early childhood to 50’s/60’s

• Male slightly > female

Presenter
Presentation Notes
While we have conventionally believed (and taught) that the sex ratio for schizophrenia is about 1:1, more recent epidemiologic studies have shown a male preponderance of about 1.4:1 (McGrath, Acta Psychiatr Scand, 2005;111:4-11).  Furthermore, other studies have also shown more substantial variations in incidence and sex ratio (although not so much with respect to clinical description) in diverse cultural settings than were previously understood to occur.So what does a medical student do??If I were taking a standardized exam that asked me about either of these issues, and taking into consideration the substantial lag time between the generation of new knowledge and its appearance on board-style exams (particular new knowledge that contradicts “established” truths), I would probably answer in accordance with the conventional wisdom, in this case, sex ratio ≈ 1, with little cross cultural variation. 



Prodrome

• Highly variable in quality and duration
• May last from weeks to years
• May include cognitive, negative, attenuated 

positive, and  various other symptoms

Adapted from:  Yung & McGorry  Schizo Bull 1996;22:353



Morbidity and Mortality



Leads to suicide in ~10% of cases, 
especially in first decade of illness

Presenter
Presentation Notes
Suicide sometimes results directly from psychotic symptoms (eg, command hallucinations), but is often a risk during resolution or recovery from acute psychosis.  This may reflect the person’s response to a seemingly catastrophic diagnosis.





Etiology and 
Pathophysiology of 

Schizophrenia



Etiology and Pathophysiology

• Genetics
• Neuropharmacology
• Neuroanatomy
• Neural circuit dysfunction



Genetics



Genetic vulnerability +

environmental factors 
(intrauterine, post-natal)

= Schizophrenia



Lifetime expectancy for schizophrenia in relatives of 
schizophrenics
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Presentation Notes
Closer genetic relationship to an ill family member confers greater risk of developing schizophrenia.



Candidate vulnerability genes
• Polygenic; widely distributed across genome
• Putative roles in:

• Neurodevelopment & neuroprotection 
(dysbindin, BDNF, DISC-1)

• Glutamate function (neuregulin-1)
• Monoamine function & receptors (dysbindin, 

COMT, MAOA)
• White matter

• Copy number variants (deletions & repeats)



Linkage Analysis Studies
Linkage Analysis: A gene hunting technique that traces patterns of disease in high-risk 
families, in an attempt to locate a disease-causing gene by identifying genetic markers 

of known chromosomal location that are co-inherited with the illness.
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Bipolar Schizophrenia

Presenter
Presentation Notes
A wide variety of evidence (clinical, genetic, cognitive neuroscience, etc) has effectively debunked the “Kraepelinian dichotomy” that asserted that schizophrenia and bipolar disorders are fundamentally distinct psychiatric illnesses. Our present understanding is that a phenotypic spectrum of expression exists based upon varying degrees of genetic vulnerability to distinct disease-related dimensions such as psychosis, mood dysregulation, prefrontal/cognitive loss, etc.



Neuropharmacology



Neuropharmacology

• Major hypotheses:
–Dopamine
–Glutamate

• Minor: serotonin, GABA, other



Dopamine Hypothesis

• Psychotomimetic effect of 
dopaminergic drugs

• Antipsychotic medicines cause 
parkinsonian symptoms & block 
dopamine (D2) receptors

Presenter
Presentation Notes
The original dopamine hypothesis postulated that hyperdopaminergia was responsible for schizophrenic symptoms.  However, this hypothesis did not explain negative or cognitive symptoms which usually failed to respond to antipsychotic medication (ie, D2 blockers) and sometimes actually got worse on treatment.



Dopamine Hypothesis

• Mesolimbic hyperdopaminergia
 Positive symptoms

• Mesocortical hypodopaminergia
 Negative/cognitive symptoms

Presenter
Presentation Notes
Current thinking is that hyperdopaminergia at mesolimbic synapses may produce psychotic (positive) symptoms, while hypodopaminergia at mesocortical pathways could result in the negative and cognitive symptoms of schizophrenia.



Glutamate, GABA and the NMDA 
receptor

• Psychotomimetic effect of PCP (NMDA 
antagonist)

• Abnormalities in glutamate levels, 
release, receptors in schizophrenia

Presenter
Presentation Notes
From a 2008 article by Bita Moghaddam (schizophreniaresearchforum.org, 6/23/08)Recreational use or investigator administration of a single low dose of an NMDA receptor antagonist such as phencyclidine (PCP) or ketamine produces "schizophrenialike" symptoms in healthy individuals and profoundly exacerbates preexisting symptoms in patients with schizophrenia (Javitt et al., 1991; Krystal et al., 1994; Lahti et al., 1995).The majority of the genes that have recently been associated with an increased risk for schizophrenia can influence the function of modulatory sites on the NMDA receptor or intracellular-receptor interacting proteins that link glutamate receptors to signal transduction pathways (Harrison et al., 2003; Moghaddam, 2003). 3. Postmortem studies show changes in glutamate receptor binding, transcription, and subunit protein expression in the prefrontal cortex, thalamus, and hippocampus of subjects with schizophrenia (Clinton and Meador-Woodruff, 2004). 4. Levels of amino acids N-acethylaspartate (NAA) and N-acethylaspartylglutamate (NAAG), and the activity of the enzyme that cleaves NAA to NAAG and glutamate are altered in the CSF and postmortem tissue from individuals with schizophrenia (Tsai et al., 1995). NAAG is an endogenous ligand for the mGlu3 subtype of glutamate receptor, the gene for which has been implicated in increased propensity to develop schizophrenia. Furthermore, reduced NAA levels are thought to reflect decreased glutamate availability. 5. Recent imaging studies using a novel SPECT tracer for the NMDA receptor (123I)CNS-1261 (Pilowsky et al., 2005) have reported reduced NMDA receptor binding in the hippocampus of medication-free patients. 6. Glutamate neurons regulate the function of other neurons that have been strongly implicated in the pathophysiology of schizophrenia. These include GABA interneurons whose morphology has been altered in schizophrenia (Lewis et al., 2005), and dopamine neurons, which are the target of antipsychotic drugs. 



Neuroanatomy:
Microscopic



Presenter
Presentation Notes
Summary of previous 5 slides:  While there is no evidence of actual neuronal loss anywhere in the cortex, there is one (and only one) brain region in which post-mortem studies have consistently found neuronal loss – the medial dorsal (MDN) and pulvinar nuclei of thalamus.  With respect to the MDN, this is a consistent finding in no fewer than 4 studies, each showing a highly significant reduction in the number of neurons in the MDN of cadaveric brains from schizophrenic people vs. those of control brains.  I am aware of only a single study that has failed to replicate this finding.  The pulvinar finding has also now been replicated in a second study.The MDN and pulvinar are association nucleus (ie, facilitating cortico-cortical communication) whose major connections are to the prefrontal cortex (MDN) and limbic system (pulvinar), areas associated with the pathophysiology of schizophrenics.



Failure of normal cellular organization in 
prefrontal cortex

Selemon et al.  Arch Gen Psychiatry  1995; 52:805

Normal

Patients with schizophrenia

Presenter
Presentation Notes
Summary of cortical pathology findings: Decreased cortical gray matter volume; Not due to reduced # of neurons; Due to reduced neuropil; No evidence of substantial gliosis



Neuroanatomy:
Gross & Regional





Schizophrenia:  
Structural Imaging Findings

• Enlarged ventricles and sulci
• Reported in 1927 (pneumoencephalography)1

• Replicated early in CT era2

• Replicated ∼ 100 times since then with CT3 and 
MRI4

• Associated with poor prognosis, negative sx, 
cognitive deficits

1Jacobi W, Winkler H.  Arch Psychiatr Nervenkr, 1927; 2Johnstone EC, et al.  
Lancet, 1976; 3Andreasen NC, et al.  Arch Gen Psychiatry, 1990; 4Andreasen NC, 
et al. Arch Gen Psychiatry, 1990

Presenter
Presentation Notes
Enlarged lateral ventricles and widened sulci are the most oft-replicated structural imaging finding concerning schizophrenia.



Other structural abnormalities

• Decreased volume:
– Medial temporal (limbic) structures (hippocampus, et

– Prefrontal cortex
– Thalamus, esp. mediodorsal nucleus

• White matter abnormalities
• Striatal changes
• Deviations from normal asymmetry



Brain Circuits & Functional 
Neuroimaging



Prefrontal cortex:  
Functional Imaging Findings

• Hypoactivity of the frontal lobes, 
esp. DLPFC (“hypofrontality”)

• Inconsistent at rest, but robust 
during prefrontal task (e.g., 
Wisconsin Card Sorting Test)

Presenter
Presentation Notes
The most widely replicated functional neuroimaging finding in schizophrenia is that of reduced prefrontal activity/perfusion during a task that requires prefrontal participation, so-called hypofrontality (such as the Wisconsin Card Sorting Test [WCST]).



Presenter
Presentation Notes
18F-Fluorodeoxyglucose (FDG) uptake during performance of the WCST:  These PET images show that FDG uptake (and hence metabolic activity) is diminished in a schizophrenic subject (right hand images) compared to a healthy control (left hand images).



Aberrant neurodevelopment
and neuroprotection



Neurodevelopmental hypothesis

Aberrant neurodevelopment 
present at birth, but does not 
manifest symptoms until normal 
neuromaturational events occur 
in teens/early adulthood



Neurodegeneration

• Clinical progression
• Direct imaging evidence



Delusions
Hallucinations
Strong affects

Negative symptoms
Cognitive symptoms
Thought Disorder
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Presenter
Presentation Notes
This graphic image is based on the results of several longitudinal studies.  As indicated, following a seemingly premorbid period (greenish area), the individual suffers a clear decline from previous functioning (ie the prodrome… yellow area of graph).  This may last weeks, months or years, and is followed by a frank psychotic episode (red area).  This is followed by about a decade of relapses and recurrences with an overall declining level of interepisodic function.  The orange area represents the residual phase characterized by a reduction in the number or severity of psychotic relapses, but replaced with a more severe and disabling degree of negative and cognitive symptoms.Multiple studies now leave little doubt that schizophrenia is associated with accelerated cortical volume loss, particularly over the course of the first few years of illness, and possibly later as well.



Other psychotic disorders

• Schizophreniform 
• Brief Psychotic
• Schizoaffective
• Delusional
• Substance-induced 

Psychosis

• Psychosis d/t gen’l 
medical disorder

• Other
– Persistent AH
– Attenuated psychosis
– Overlapping mood/delusions
– Partner of delusional pt.

• Unspecified



Schizophreniform Disorder
A. Criteria A, D, & E of schizophrenia are met 
B. Episode (including prodromal, active, residual 

phases) lasts ≥ 1 month but <6 months
C. “Provisional” if waiting for 6-month point
D. Specifiers: w/ vs w/o good prognostic features; 

w/ catatonia

Diagnostic & Statistical Manual of Mental Disorders, Fifth Edition (DSM-5)
American Psychiatric Publishing, Washington DC, 2013

Presenter
Presentation Notes
The key distinction of schizophreniform disorder (in contrast to schizophrenia) is the duration of symptoms, ie more than a month but less than 6 months (beyond which the diagnosis of schizophrenia is assigned).



Brief Psychotic Disorder
A. Presence of ≥1 of: delusions; hallucinations; 

disorganized speech; grossly 
disorganized/catatonic behavior

B. Duration of sx: ≥ 1 day, < 1 month; full return to 
premorbid function

C. Not d/t mood, other psychotic disorder or 
substances or gen’l med. Condition

D. Specifiers: w/ vs w/o marked stressors; 
postpartum

Diagnostic & Statistical Manual of Mental Disorders, Fifth Edition (DSM-5)
American Psychiatric Publishing, Washington DC, 2013

Presenter
Presentation Notes
Again, duration of illness is the key discriminator with this diagnosis.  This diagnosis is only assigned when the total duration of symptoms is at least a day, but less than a full month.  Full return to baseline function is a key feature of this diagnosis.



Schizoaffective Disorder
A. Period of illness w/ either mania or major 

depression and criteria A of schizophrenia 
B. During same episode as above, delusions or

hallucinations x ≥2 weeks w/o mood sx
C. Prominent mood episodes throughout total 

duration of illness
D. Not d/t substances, gen’l med. Condition
E. Specifiers: Bipolar/Depressive type

Diagnostic & Statistical Manual of Mental Disorders, Fifth Edition (DSM-5)
American Psychiatric Publishing, Washington DC, 2013

Presenter
Presentation Notes
Schizoaffective disorder is not a waste basket diagnosis for people with some psychotic symptoms and some mood symptoms. It is important to apply the criteria for this diagnosis systematically and accurately. The actual distinction is quite complex, and probably relates to the spectrum of schizophrenic vs bipolar illness eluded to earlier.The key features are the presence of a major mood disorder as well as a psychotic syndrome -- both simultaneously, and at other times, temporally distinct from one another. Mood disturbance is not infrequently suffered frequently during the course of this illness.



Delusional Disorder
A. Delusion(s) of ≥ 1 month duration
B. Criteria A of schizophrenia never fully met
C. Behavior & function not markedly impaired except as 

affected by delusions
D. Total duration of mania or depression brief relative to 

duration of delusions
E. Not d/t substances or gen’l med. condition
F. Specifiers: Erotomanic, grandiose, jealous, persecutory, 

somatic, mixed; bizarre

Diagnostic & Statistical Manual of Mental Disorders, Fifth Edition (DSM-5)
American Psychiatric Publishing, Washington DC, 2013

Presenter
Presentation Notes
In contrast to the duration criteria that distinguish the former two entities from schizophrenia, delusional disorder has qualitative distinctions.What is the difference between a bizarre and non-bizarre delusion?  Essentially, a non-bizarre delusion refers to a false belief in an event of the sort that can really happen.  For instance, episodes of infidelity, physical illness, murderous plots, poisonings, etc, really can happen, so such a delusion is considered non-bizarre.  In contrast, a bizarre delusion refers to events that we would consider practically impossible (mother’s body has been inhabited by a space alien).As you might imagine, the distinction between bizarre and non-bizarre can be fuzzy, particularly given variations in cultural beliefs – and ever-advancing technology!



Other causes of psychosis

Psychiatric illness 
• Major depression
• Mania
• OCD
• Dementias
• Personality disorders (esp 

BPD)
• Dissociative disorders
• Substance use

Non-psychiatric illness
• Epilepsy (TLE)
• Mass intracranial lesions
• Metabolic disorders
• Encepahlopathies
• Infection
• Autoimmune
• Nutritional
• Drugs & toxic states



What do we do?

Early intervention is important

Psychodeducation

Pharmacogenomic testing

CBT-P

Assisted Outpatient Probate (?)

Medications



Medication Overview:

Oral agents

Long Acting Injectables



AND ABOVE ALL ELSE, 

-----NEVER, EVER GIVE UP HOPE



Thank you for your kind attention…...



Questions?
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