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Schizophrenia: Salient Symptoms and Pathophysiology
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P atients diagnosed with schizophrenia experience
varying degrees of impairment including positive and
negative symptoms.! Positive symptoms, such as delusions
and auditory hallucinations, describe phenomena that are
inappropriately present. In contrast, negative symptoms are
defined by the reduction or complete absence of ordinary
behaviors. These features, namely anhedonia, asociality,
avolition, alogia, and a blunted affect, often precede the
manifestation of positive symptoms and have a higher
associated burden of illness. Existing pharmacotherapies,
namely dopamine D, partial agonists and antagonists,
can treat delusions effectively but do not ameliorate the
behavioral deficits seen in schizophrenia.> Despite their
potential for significant morbidity, negative symptoms are
comparatively underrecognized in clinical practice, and
psychiatrists face substantial challenges identifying and
treating these aspects of the disease.>?

Although positive symptoms often take clinical
precedence, their less obvious counterparts warrant
consideration and careful assessment. Approximately 40%
of patients with schizophrenia exhibit negative symptoms,
and their duration and severity are strong predictors of
worse occupational and academic performance. Questions
designed to elicit broad responses are ideal during patient
meetings, as clinicians can determine whether patients are
capable of elaborating on responses without prompting. To
facilitate screening, psychiatrists may also want to adopt
tools such as the 4-Item Negative Symptom Assessment,’
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whose brevity and easy-to-use design make use easier in
busier practices. Additional input from informants may
critically supplement insights gleaned from interactions with
patients, who may possess limited self-awareness regarding
the extent and presence of negative symptoms.

Because negative symptoms currently lack effective
pharmacotherapies, psychiatrists must implement alternative
care strategies to address patients’ greatest unmet needs.®
Findings from select studies support the use of cognitive
behavioral therapy (CBT) to alleviate negative symptoms,”?®
but investigators performing a systematic review uncovered
no evidence suggesting that this approach is more effective
than other talking therapies.® To fortify possible gains made
with CBT, it is essential to communicate the importance of
adopting healthy lifestyle choices and encourage enrollment
in social skills training programs and cognitive remediation
therapy.!?

Available evidence suggests that numerous abnormalities
in neurotransmission underlie the diverse, disruptive
behaviors and cognitive deficits characteristic of
schizophrenia. To date, researchers have implicated a
minimum of 4 dopaminergic pathways. Excess dopamine
in the mesolimbic pathway, extending from the ventral
tegmental area to limbic areas, may drive positive symptoms
of schizophrenia. Elsewhere, in the mesocortical pathway
linking the ventral tegmental area and the cortex, lower
levels of dopamine may account for negative symptoms
and cognitive impairment. Such findings, among others,
support the notion that the positive and negative symptoms
in schizophrenia have distinct pathophysiologic bases.!!

Additional evidence implicates the excitatory
neurotransmitter glutamate in the pathogenesis of
schizophrenia. Using preclinical models, researchers have
noted that the administration of N-methyl-D-aspartate
(NMDA) receptor antagonists, such as phencyclidine
and ketamine, induces schizophrenia-like symptoms.!2
Mechanistically, a blockade of NMDA receptors results
in a counterintuitive increase in glutamate release, along
with reductions in the firing rate of interneurons. These
reductions, in turn, result in disinhibition of pyramidal
neurons and disruptions to normal, synchronized oscillations
between excitatory and inhibitory neurons.'® These neural
pathways are associated with a wide range of cognitive
processes, such as working memory.!* Investigators who
have conducted postmortem studies have also observed
altered levels of cortical and subcortical glutamate across
brain regions relevant to reward processing.'?

Finally, it is worth noting that the dopamine and glutamate
hypotheses of schizophrenia are not mutually exclusive.
Hypofunctional NMDA receptors and an associated loss of
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glutamatergic projections from prefrontal cortex to midbrain
dopaminergic neurons lead to decreased mesocortical
dopamine and increased mesolimbic dopamine. In people
with schizophrenia, decreased functioning of GABAergic
interneurons leads to enhanced inhibitory signaling onto the
ventral pallidum, reduced inhibition of the ventral tegmental
area, and ultimately increased dopamine release.'

Larger scale physical changes are also observable in
brain scans of patients with schizophrenia. Relative to most
individuals, those with schizophrenia have enlarged lateral
ventricles and a bigger third ventricle. Data from previous
research also suggest that individuals at high risk of a
schizophrenia episode additionally have a smaller medial
temporal lobe.!!

Ultimately, by better understanding the changes in brain
structure that lead to this disabling disorder, researchers
can develop the next generation of therapies that can
address the unmet needs experienced by individuals with
schizophrenia. Negative symptoms, while harder to detect,
detract significantly from patient-related quality of life and
must be addressed more effectively by clinicians aiming to
help patients achieve recovery.?

“l was diagnosed as schizophrenic when | was 13 years old. |
spent the better part of my adolescence and young adulthood in
hospitals . .. | fought my disease and the stigma of mental illness
in my struggle for employment. I learned from my mistakes,
which cost me several jobs, and along with my psychiatrist, we
experimented with different medications. Fortunately, we found a
combination of medications which kept me out of hospitals, and |
kept employment.’s
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