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Table 12.2-1.
First-Rank Symptoms of Kurt Schneider

Audible thoughts
Voices arguing or
discussing
Voices
commenting on
patient’s
actions
Somatic passivity

Thought
withdrawal

Thought insertion

Thought
broadcasting

Made feelings

Made impulses or
drives

Made volitional
acts

Delusional
perception

Auditory hallucinations of a person’s voice being spoken aloud

Auditory hallucinations of two or more voices arguing or discussing, usually about
the person experiencing the hallucination

Auditory hallucinations commenting on a person’s behaviors

Tactile or visceral hallucinations that are imposed by some external agent; can be
combinations of different somatic hallucinations

Sensation of thoughts being actively removed from a person’s mind

Thoughts inserted into a person’s mind by some external agent

The sense that a person’s thoughts are experienced as real phenomena by others
—the thoughts are made audible or may be experienced by others through
telepathy

Feelings that are not a person’s own are imposed on that person by an external
agent

An impulse for action is imposed on a person by some external agent

A person’s actions are from and are controlled by an external agent; the person is
a passive participant in the action

A perception that has a unique and idiosyncratic meaning for a person, which
leads to an immediate delusional interpretation
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General population

Uncles/aunts, 2,421-{24

First cousins, 1,600

Mephews/nieces, 3 966
Grandchildren, 740
Half siblings, 5

Parents, 8,020

Relationship

All siblings, 9,921

Siblings (parents well), 7,264

Siblings (one parent
with schizophrenia), 624

Children, 1,677

Children with both parents
with schizophrenia, 134

Morbidity risk (%)

FIGURE 12. 4-1. Morbidity risk for schizophrenia in the relatives of probands with schizophrenia. (The numbers are based on the study
data from Gottesman I1, Shields J. Schizophrenia: The Epigenetic Puzzle. Cambridge University Press; 1982.)
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" Table 12.5-1.
Causal Criteria for the Onset of Psychosis

1. Strength of the association
The argument states that strong associations are more likely to be
causal because if they could be explained by another factor, the effect
of the confounder would have to be even stronger than the observed
association. While weaker associations are more likely due to noise ar
bias, it is important to remember that measures of association (e.g., th
relative risk for odds ratios) are characteristic of the sample under stuc
and depend on the relative prevalence of other causal factors.

2. Dose-response relationship (biologic gradient)
Defines a unidirectional trend in disease frequency with increasing
levels of exposure; however, this is neither necessary nor sufficient for
causality as the presence of an unadjusted confounder will also show :
gradient. Further, some causal relationships show single jumps
(thresholds).

3. Temporal association
This is a sine qua non for causality. Requires that for a factor to be
considered causal, it must precede the disease. This is irrefutable;
however, it does not provide evidence for or against causation when tr
cause is present prior to the onset of the disorder.

4. Consistency of findings
Is the repeated observation of an association in different populations
under different circumstances? However, lack of consistency does not
rule out a causal association because some risk factors only produce
effects under certain situations where a complement of causes is
present (or has been present). Consistency can only really be assesse
after the relevant details of the causal mechanism are understood.

5. Specificity of effect
This is still emphasized in psychiatric epidemiology, perhaps due to the
continual nosologic debates regarding the classification of disorders.
However, there are no good grounds to refute a causal interpretation ¢
an exposure because it is related to multiple effects or disease
outcomes.

6. Biologic plausibility
Plausibility is important; however, biologically plausible hypotheses cal
be constructed that are later found to be erroneous, and vice versa,
causal associations can be dismissed due to current knowledge or
belief systems.

7. Coherence
Related to biologic plausibility and, therefore, similar problems, the
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J.A2a Dopamine To2 receptor density
Fault}' post-gynapticinhibsion . *
Bioenergetic B TSynaptlc dopamine
. Function v/ N\ TDopamine synthesis
Y Adenosine] | [Acetylcholine]
Nicotinic
Neurotransmission in | ~a4f2

JLa7

Muscarinic
L
Jm4

JA1
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Glutamate \_—/
L ampa \_/

JGIUNT subunit JLGAD67

FIGURE 12. 6-1. Perturbed neurotransmitter systems in schizophrenia. From top, moving counterclockwise: the biochemical evidence for increased
dopaminergic neurotransmission has been limited to the D2 receptor. Hyperdopinamergia, on the other hand, has been well supported in live-human,
imaging studies. Adenosine signaling inhibits the release of dopamine and glutamate. The canonical adenosine receptors, Al and A2, transcript
expression is decreased in schizophrenia. These receptors may modulate glutamate and dopamine release and signaling at the pre- and postsynapse,
respectively. Though further work is required, adenosine receptor expression changes may be attributed to faulty bioenergetic function in the disease.
Further, while changes in adenosine modulate glutamatergic neurotransmission, glutamate receptor changes also have been reported in the AMPA
receptor and in the GIuN1 subunit of the NMDA receptor. GABA levels may be altered as the enzyme GADG67, which converts glutamate to GABA, is
decreased in the prefrontal cortex. Of all the neurotransmission systems, the muscarinic and nicotinic acetylcholine receptor changes are the consistently
reported in postmortem brain and in preclinical models of schizophrenia.
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Table 12.6-1.
Summary of Golgi Studies Examining Dendritic Spine Density
in Schizophrenia

Region Reported Finding Observations
Prefrontal cortex Lower In layer 3
Temporal cortex Lower In layer 3

Visual cortex Unchanged In layer 3
Hippocampus

Subiculum Lower Apical dendrites
CA3 Higher Apical dendrites
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FIGURE 12. 7-1. Coronal 1. 5-mm slice that shows the medial temporal lobe region ofthe brain, with the temporal lobe delineated in
white on the left side of the image (subject’s right). Regions delineated in white on the right side of the brain (subject’s left) are the
superior temporal gyrus, which borders the Sylvian fissure, the amygdala (the almond-shaped object), and the parahippocampal gyrus,
inferior to the amygdala.
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FIGURE 12. 8-8. Examples of stimuli used in “oddball” studies of attentional processing (top) and contrast images of patients with
schizophrenia and comparison subjects for target and novel stimuli. Greater activation in patients is depicted by the scale on the right,
whereas greater activation in comparison subjects is shown by the scale on the left. Images are in radiological convention (left
hemisphere to viewer’s right). (See eBook for color image.) (Reprinted with permission from Gur RE, Turetsky BI, Loughead J, et al.
Visual attention circuitry in schizophrenia investigated with oddball eventrelated functional magnetic resonance imaging. Am J
Psychiatry. 2007;164(3):442-449. (Copyright © 2007). American Psychiatric Association. All Rights Reserved. doi: 10. 1176/ajp.
2007.164. 3. 442.)
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Table 12.9-3.
Imaging Studies of Dopamine Neurotransmission in Schizophrenia:
Observations and Possible Mechanisms

Site Observation Salient and Related Possible
Findings Mechanism
D, Elevations with Varied postmortem changes, Decreased
(striatum) [MCINMSP internalization, monomer tonic DA
(butyrophenone) elevation
D, No change Due to competition with Increased
(striatum)  (benzamides) intrasynaptic DA or dimer phasic DA
except following configuration, unmasking of Decreased
AMPT using D, due to intrasynaptic DA tonic DA
['231)IBZM or removal with AMPT
[MC]raclopride
DDC Elevation with Majority of imaging studies Decreased
(striatum)  ['8F]fluorodopa tonic DA
DA Elevation with Majority of imaging studies Increased
(striatum)  [123]]IBZM or phasic DA
release [11C]raclopride
after AMP
challenge
DA Elevation with Glutamate antagonist Increased
(striatum)  ["1C]raclopride stimulates phasic DA
release  Elevation with hypoglutamatergic state
after [11C]FLB457
ketamine
challenge
Prefrontal Decrease with Unknown
D, [11C)SCH23390
ACCX D, Decrease with Postmortem tyrosine Unknown
[MCIFLB457 hydroxylase immunoreactive
changes
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