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BRIAN STAUFFER

he negative symptoms of schizophrenia have been recog-
nized for 100 years. Characterized by a loss of a function
that should be present, negative symptoms include anhe-
donia, asociality, amotivation, and affective blunting. Individuals with
schizophrenia who have a preponderance of negative symptoms (“defi-
cit syndrome”) may comprise a special subset of patients. Compared
with positive symptoms, negative symptoms are associated with worse
global functioning and worse response to antipsychotic medication.
Treatment of negative symptoms is challenging. Secondary negative
symptoms—those that simulate or resemble primary negative symp-
toms but are attributable to another cause, such as major depressive
disorder or the adverse effects of antipsychotic medication—need to be
ruled out. Emerging evidence suggests that newer antipsychotics with
novel mechanisms might be effective in treating negative symptoms.
Antidepressants might also play a role.
This article describes types of negative symptoms, their clinical rel-
evance, neuroanatomical and neurotransmission factors associated with
negative symptoms, and current and future treatment options.

Modest improvements with antipsychotics

Schizophrenia affects an estimated 1% of the population.' Antipsychotic
medication has been the mainstay of schizophrenia treatment since
chlorpromazine was introduced in the 1950s; it was soon followed by
many other antipsychotics. These first-generation antipsychotics (FGAs)
were joined by second-generation antipsychotics (SGAs) in the 1990s.
While SGAs are better tolerated and less likely to induce extrapyramidal
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Frequency of negative
symptoms in patients with
schizophrenia

Affective flattening

¢ unchanging facial expression: 96%
e decreased spontaneous movements: 66%

Alogia
® poverty of speech: 53%
* poverty of content: 51%

Avolition
¢ impaired grooming: 87%
e physical anergia: 82%
Anhedonia/asociality
e few interests: 95%
e impaired intimacy: 84%
o few relationships: 96%

Source: Adapted from reference 9

side effects (EPS) than FGAs, they also are
associated with troubling metabolic adverse
effects (eg, impaired glucose tolerance).!

All antipsychotics are believed to exert
their therapeutic effects by blocking dopa-
mine (D2) receptors and are effective in
ameliorating the positive symptoms of
schizophrenia, including hallucinations,
delusions, bizarre behavior, disordered
thinking, and agitation.! Early research
had suggested that SGAs might also
reduce the negative symptoms of schizo-
phrenia, perhaps because they also block
serotonin 2A receptors, a property thought
to broaden their therapeutic profile. Over
time, it became clear that neither FGAs nor
SGAs conferred an advantage in treating
negative symptoms, and that the observed
improvements were modest.>®> However,
recent research suggests that several newer
antipsychotics might be effective in target-
ing negative symptoms.*%’

History of negative symptoms

In the early 20th century, Swiss psy-
chiatrist Eugen Bleuler coined the term
schizophrenia to emphasize the cognitive
impairment that occurs in patients with
this illness, and which he conceptualized
as a fragmenting of the psychic process.®

He believed that certain symptoms were
fundamental to the illness, and described
affective blunting, disturbance of asso-
ciation (ie, distorted thinking) autism (ie,
impaired relationships), and ambivalence
(ie, fragmented emotional responses). He
viewed hallucinations and delusions as
accessory symptoms because they were
not unique to schizophrenia but were also
found in other disorders (eg, mood disor-
ders). Bleuler’s ideas took root, and gen-
erations of psychiatrists were taught his
fundamental symptoms (“the 4 A’s”), the
forerunner of today’s negative symptoms.
Later, other experts chose to emphasize
psychotic symptoms as most characteris-
tic of schizophrenia, including Schneider’s
“first-rank symptoms,” such as voices con-
versing or delusions of passivity.’
Negative symptoms were rediscovered in
the 1970s and 1980s by psychiatric research-
ers interested in descriptive phenomenol-
ogy.'"" Research confirmed the presence of
a positive dimension in schizophrenia char-
acterized by the loss of boundaries between
the patient and the real world (eg, hallucina-
tions, delusions), and a negative dimension
characterized by the loss of a function that
should be present, such as alogia and asoci-
ality. These experts carefully described nega-
tive symptoms and created scales to measure
them, including the Scale for the Assessment
of Negative Symptoms (SANS),” the Positive
and Negative Syndrome Scale (PANSS)," the
Brief Negative Symptom Scale (BNSS),* and
the 16-item Negative Symptom Assessment
(NSA-16)."> Contemporaneous to this work,
a “deficit syndrome” was identified among
patients with schizophrenia with prominent
negative symptoms. The deficit syndrome
is found in 25% to 30% of chronic cases.'®
Negative symptoms are very common in
patients with schizophrenia (Table 1°).%"
Early editions of the DSM defined
schizophrenia mainly on the basis of dis-
turbance of cognition, mood, and behavior,
and a retreat from reality. With the publica-
tion of DSM-III in 1980, and in subsequent
editions, schizophrenia was redefined as a
relatively severe psychotic illness in which
positive and negative symptoms were pres-
ent, thereby acknowledging the importance
of Bleuler’s fundamental symptoms. In
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Examples of poverty of speech and poverty of content of speech

Poverty of speech

Interviewer: Can you tell me something about what brought you to the hospital?

Subject: A car.

Interviewer: | was wondering about what kinds of problems you’ve been having. Can you tell me

something about them?
Subject: | dunno.

Poverty of content of speech

Interviewer: Why is it, do you think, that people believe in God?

Subject: Well, first of all because He, uh, He are the person that is their personal savior. He walks
with me and talks with me. And, uh, the understanding that | have, um, a lot of people, they don’t
readily, uh, know their own personal self. Because, uh, they ain’t, they all, just don’t know their
personal self. They don’t, know that He, uh—seemed like to me, a lot of ’em don’t understand that

He walks and talks with ’em.

Source: Cited in reference 19

DSM-5, negative symptoms are described
as accounting for “a substantial portion of
the morbidity associated with schizophre-
nia but are less prominent in other psy-
chotic disorders.”*®

Types of negative symptoms
The following symptoms fall within the
negative dimension":

Alogia refers to the impoverished thinking
and cognition that often occur in patients
with schizophrenia. The patient’s thinking
processes seem empty, turgid, or slow, as
inferred from the patient’s speech. The 2
major manifestations of alogia are poverty
of speech (nonfluent empty speech) and
poverty of content of speech (fluent but
empty speech). Examples of each appear in
Table 2.

Affective flattening or blunting manifests
as a general impoverishment of emotional
expression, reactivity, and feeling. Affective
flattening can be assessed through observ-
ing a patient’s behavior and responsiveness
during the interview.

Avolition-apathy manifests itself as a lack
of energy and drive. Patients become inert
and are unable to mobilize themselves to
initiate or persist in completing many kinds
of tasks.

Anhedonia-asociality encompasses the
patient’s difficulties in experiencing inter-
est or pleasure. It may express itself as a
loss of interest in pleasurable activities, an
inability to experience pleasure when par-
ticipating in activities normally considered
pleasurable, or a lack of involvement in
social relationships.

Attention is often poor in patients with
severe mental illnesses. The patient may
have trouble focusing his/her attention or
may be able to focus only sporadically and
erratically. He/she may ignore attempts to
converse with him/her, wander away dur-
ing an activity or a task, or appear to be
inattentive when engaged in formal testing
or interviewing.

Clinical relevance of negative
symptoms

According to DSM-5, “Negative symptoms
are more closely related to prognosis than
are positive symptoms and tend to be the
most persistent.”’® Research has shown that,
compared with positive symptoms, nega-
tive symptoms are associated with greater
impairment in overall functioning, social
interaction, interpersonal relationships,
economic functioning, and recreational
activities.!”® Negative symptoms also are
associated with poorer response to medi-
cation and a positive family history of
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Potential causes of secondary
negative symptoms
Psychiatric disorders or symptoms

e depressive disorders

* anxiety disorders

e substance use disorders

e paranoia and/or hallucinations
* neurocognitive disorders

¢ intellectual disability

Adverse effects of medication
¢ extrapyramidal side effects
 sedation

Physical morbidity
e chronic pain
® sleep apnea

Environment
e environmental deprivation
e stigma

Source: Adapted from reference 3

schizophrenia. Research shows that nega-
tive symptoms are persistent over time,
and, in fact, become more prominent as the
patient ages, whereas positive symptoms
become less prominent.

Secondary negative symptoms

Potential secondary causes of negative
symptoms should be ruled out before con-
cluding that the negative symptoms are
due to schizophrenia.? What might appear
to be a negative symptom of schizophre-
nia, such as poor motivation or flattened
affect, could be due to the presence of major
depressive disorder. Such symptoms might
resolve with treatment. Alternatively, a
patient could have developed pseudopar-
kinsonism from antipsychotic medication
and display unchanging facial expression
and decreased spontaneous movements.
These symptoms could resolve by adding
benztropine or a similar medication to the
treatment regimen. Other potential causes
of secondary negative symptoms range
from chronic substance abuse (eg, leading
to poor grooming and hygiene), to paranoia
and hallucinations, to sleep apnea inducing
anergia and impersistence at work. Causes

of secondary negative symptoms are out-
lined in Table 3.3

The neuroanatomy of negative
symptoms

Although the neuroanatomical basis of neg-
ative symptoms has not been determined,
neuroimaging studies have provided
important clues.® Structural brain imaging
has consistently shown that negative symp-
toms in patients with schizophrenia corre-
late with decreased prefrontal white matter
volume, anterior cingulate volume, insular
cortex volume, left temporal cortex volume,
and ventricular enlargement. Interestingly,
volume loss starts before the appearance of
negative symptoms.?'? Functional imaging
has shown that negative symptoms corre-
late with reduced cerebral blood perfusion
in frontal, prefrontal, posterior cingulate,
thalamus, parietal, and striatal regions.?#
These findings may help explain the
apathy, failure to initiate activities, and
impaired social relatedness in patients with
schizophrenia.

Neurotransmission and

negative symptoms

Some experts have hypothesized that low-
ered cortical dopamine transmission in
mesocortical pathways could give rise to
negative symptoms, whereas excess trans-
mission in subcortical structures leads to
positive symptoms.” There is also evidence
for a noradrenalin deficiency based on the
finding that low levels of cerebrospinal
fluid 3-methoxy-4-hydroxyphenylglycol
(MHPG), a noradrenaline metabolite, corre-
lates with greater negative symptom sever-
ity** The presence of a serotonin deficiency
has been proposed based on evidence that
negative symptoms might be mitigated by
serotonergic agents.® More recently, some
experts have posited that the dopamine
D3 receptor might be involved in the etiol-
ogy of negative symptoms. The dopamine
D3 receptor activity is expressed in brain
regions thought to control reward, emotions,
and motivation.? Newer medications with
novel mechanisms suggest that other neuro-
transmitter pathways could be involved.®”



Treatment options

Treating negative symptoms remains chal-
lenging and there are no clear answers.
When they were introduced in the 1990s,
SGAs were initially thought to be supe-
rior to FGAs in targeting negative symp-
Subsequent
recent reviews and meta-analyses, has
shown that SGAs are not superior to FGAs
in treating negative symptoms, and the

toms. research, including

effect of either medication class on nega-
tive symptoms is modest.?® One exception
is amisulpride (not available in the United
States), which is known to antagonize D2
and D3 receptors. A meta-analysis of the
efficacy of antipsychotics in schizophrenia
showed that amisulpride was significantly
more effective than placebo in treating
negative symptoms in 590 patients who
received the medication.?® The authors
suggested that amisulpride was effective
due to its binding to presynaptic receptors
in the frontal cortex, thereby enhancing
dopamine transmission in this region.

Cariprazine, which acts as a partial
agonist at the D2 and D3 receptors, with
a 10-fold affinity for the D3 receptor, also
has shown promise in treating negative
symptoms.? In a clinical trial of 460 patients
with predominant negative symptoms,
treatment with cariprazine led to a greater
reduction in negative symptoms than ris-
peridone, although the effect size was
small.? In this study, cariprazine produced
greater improvement in personal and social
performance than risperidone. Animal data
supports the possible use of cariprazine in
treating negative symptoms.*

Other promising agents include roluperi-
done (MIN-101), in phase 3 of development,
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and SEP-363856, an investigational antipsy-
chotic agent that is in phase 2 of develop-
ment. Interestingly, roluperidone acts on
serotonin 2A and sigma2 receptors and does
not target dopamine receptors, whereas SEP-
363856 is thought to activate trace amine-
associated receptor 1 (TAAR1) in addition to
serotonin 1A receptors.®”

Antidepressants also could be effective
in reducing negative symptoms.’ A meta-
analysis of randomized controlled trials
evaluating the use of antidepressants as
adjuncts to antipsychotic medications
showed that adding an antidepressant was
effective in reducing negative symptoms.”
The mechanism by which an antidepres-
sant might cause a reduction in negative
symptoms is uncertain, and it is possible
that the antidepressant might treat depres-
sive symptoms that are causing or contrib-
uting to the negative symptoms.
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Negative symptoms in patients with schizophrenia are associated with a worse
functional outcome and poorer response to antipsychotic medication than positive
symptoms. First- and second-generation antipsychotics are largely ineffective in
consistently treating negative symptoms. Antipsychotic medications that target
the D3 receptor might be more effective. Roluperidone, which targets serotonin
2A and sigma receptors, and SEP-363856, which targets TAAR1 and serotonin 1A
receptors, are being studied for their effects on negative symptoms.
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