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Use of Clozapine in the Treatment-Resistant Schizoprenia

Oguzhan Kutuk

SCHIZOPHRENIA

Schizophrenia is a mental disorder that has been
the most challenging problem in medicine since
the last century, but even today, its various aspects
have not been fully explained. It is a severe mental
illness that starts at young age, where people are
withdrawn from their interpersonal relationships and
realities, and severe problems are observed in their
thoughts, feelings and behaviors." Schizophrenia is
seen in 1% of all populations.” The etiologic process
or processes that make up the physiopathology of
schizophrenia are not fully known.®

In clinical practice, schizophrenia is diagnosed
according to diagnostic and statistical manual
of mental disorders (DSM-V). According to these
diagnostic criteria; positive symptoms over a
significant period of one month; delusions,
hallucinations, unreasonable speech, catatonic
behavior and negative symptoms; two or more
symptoms, such as social withdrawal or lack of
motivation. For a significant part of the time since
the onset of this disorder, the level of functionality
has deteriorated in one or more major areas, such
as work, interpersonal relationships, or self-care.
Symptoms last for at least six months.™
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ABSTRACT

Clozapine is one of the new antipsychotic drugs. After
its emergence, it has been widely used in schizophrenia
patients. The mechanism of action of clozapine has made
it a gold standard, particularly in the treatment of resistant
schizophrenia. This is achieved by its effect on many
receptors in the brain, unlike other atypical antipsychotics.
Furthermore, the fact that clozapine reduces suicide
attempts in schizophrenics has made it more important than
other antipsychotics.

Keywords: 5HT-2A antagonism, clozapine, D2 receptor, first and second
generation antipsychotics; schizophrenia.

In the treatment of these patients; First generation
antipsychotics or second generation antipsychotics
are commonly used (Table 1). In some cases, these
two groups of drugs are used together. In addition to
antipsychotic drugs, additional treatment methods
such as lithium, anticonvulsants, beta blockers,
antidepressants, benzodiazepines, glycine and
electroconvulsive therapy are also used.”

Second-generation antipsychotics produce
less extrapyramidal side effects (such as muscle

Chlarpromazine Monotherapy
Droperidol Aripiprazole
Fluphenazine Asenapine
Haloperidol Clozapine
Loxapine lloperidone
Perphenazine Lurasidone
Pimozide Olanzapine
Prochlorperazine Paliperidone
Thioridazine Quetiapine
Thiothixene Risperidone
Trifluoperazine Ziprasidone
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contraction, tremor, shaking) than the first-generation
drugs at the recommended antipsychotic doses.®

THE CONCEPT OF RESISTANCE TO
TREATMENT IN SCHIZOPHRENIA

Despite the developments in recent vyears,
problems are still experienced in the treatment of this
disease. A high proportion of patients (30-50%) have
resistance to treatment.”? Almost 70% of patients
with schizophrenia who are considered to have
adequate response to antipsychotic treatment with
positive symptoms such as delusion, hallucination,
and unreasonable behavior still suffer clinically
significant negative symptoms and decrease in
cognitive activity.! The most common definition of
treatment-resistant schizophrenia is; "At least two
antipsychotic drugs, provided that one of them is
a second generation antipsychotic, provided that
the appropriate dose for at least 6-8 weeks, despite
the clinical development can’t be achieved"® The
age of onset of treatment-resistant schizophrenics
is lower, the frequency of male patients is higher,
the onset of symptoms is slower and less noisy,
negative symptoms are more frequent, general
symptom severity is higher, lateral and third
ventricles are wider, basal growth hormone levels
are higher.®" Findings such as cortical shrinkage
and lower catecholamine levels in cerebrospinal
fluid have been reported in treatment-resistant
patients.l'>' Szeszko et al.'”” compared the brains
that responded to antipsychotic treatment and did
not respond (resistant schizophrenia), and found
more cortical thinning in the prefrontal and occipital
regions of the brains of those who did not respond
to treatment. In the same study, brain images of the
individuals who responded to the treatment were
examined and the right and left inferior temporal
gyri thickness were found to be thicker in the
patients who responded to the treatment faster
(Figure 1).

EMERGENCE OF CLOZAPINE

Clozapine is a tetracyclic compound synthesized
in 1958 (Bern, Switzerland). Clozapine has started
to be used in the treatment of psychotic patients in
Europe in the 1960s with positive results obtained
in clinical trials. However, this drug was largely
withdrawn from clinical practice in 1975 because of
the development of agranulocytosis in 13 Finnish
patients and eight of them died from secondary
infections. In the next decade, clozapine use in
Europe has been continued in selected cases and
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it has been reported that the drug has superior
clinical effect compared to classical antipsychotic
drugs, does not cause extrapyramidal side effects
and the risk of agranulocytosis is between 1-2%.0®
The positive results obtained in 268 chronic and
treatment-resistant patients in the USA'"! and the
approval of the Food and Drug Administration (FDA)
in 1990, its use was adhered to certain rules and
became widely used in the world."®

COMPARISON OF CLOZAPINE WITH
OTHER ANTIPSYCHOTICS

Clozapine is the first of the new generation
antipsychotic drugs and is generally accepted as one
of the most effective antipsychotic drugs. It was found
to be effective in 30-61% of resistant schizophrenic
patients in studies that did not respond to first-
generation antipsychotics.'®22 Numerous controlled
studies have shown that clozapine is superior to
haloperidol and chlorpromazine in soothing positive
psychotic symptoms, aggression and negative
symptoms in treatment-resistant patients.>23-2%
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Figure 1. Shows the relationship between treatment

response rate and cortical thickness. Warm colors show

negative correlations and cold colors show positive

correlations.™
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Figure 2. Distribution of rates according to suicide attempt before and after

clozapine."

Inmostofthestudies, clozapineis compared with
risperidone and olanzapine, ie. second generation
antipsychotics. Some double-blind controlled
studies suggest that olanzapine and risperidone
have a similar effect with clozapine, particularly
in soothing positive symptoms in treatment-
resistant schizophrenia, while some controlled
studies suggest that clozapine is superior in the
treatment of positive and negative symptoms in
contrast to olanzapine and risperidone.?>?”! In an
important study by McEvoy et al.?® 99 patients
who had not responded to treatment were
treated with clozapine, olanzapine, risperidone or
quetiapine, and patients treated with clozapine
improved significantly less positive and negative
symptoms than those treated with other atypical
antipsychotics (except olanzapine). Based on these
studies, clozapine is the first atypical antipsychotic
to prove superiority in terms of both clinical efficacy
and side effects over classical antipsychotics.

There is insufficient evidence that atypical
or typical antipsychotics, antidepressant drugs
and with the exception of clozapine, have an
effect on fatal or non-fatal suicidal behavior.?°3%
However, Meltzer et al.B" found that clozapine

was an antipsychotic that reduced suicide rates
in patients with schizophrenia and supported this
finding in many studies. In their study, clozapine
treatment was superior to olanzapine treatment in
the prevention of suicide attempts in schizophrenia
and schizoaffective patients (Figure 2). In addition,
according to information obtained from clozapine
records in the USA and the United Kingdom, it was
found that suicide risk was reduced in clozapine
users, and the FDA approved the indication that
clozapine reduces suicide risk.? In addition,
clozapine can reduce the hospitalization of patients
by 72%.5

MECHANISM OF ACTION OF
ANTIPSYCHOTIC DRUGS AND CLOZAPINE

The effects of antipsychotic drugs on the positive
symptoms in schizophrenia are known to be due to
their D2 receptor blockade in the mesolimbic system,
and there is a strong correlation between the mean
doses and percentages of binding to D2 receptors.
However, in the positron emission tomography
studies, no difference was found between the
treatment-resistant and non-treatment-resistant
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patients in terms of the D2 receptor occupation of
antipsychotic drugs in the striatum. In addition, PET
and SPECT studies in this group have shown that
psychotic symptoms persist even when complete
postsynaptic D2 receptor blockade is provided in
these patients.13#3

Clozapine, which has been shown to be more
effective in treatment-resistant patients, has lower
D2 receptor blockade capacity than first-generation
antipsychotics, but its effects on different receptors
are more pronounced. In this case, antipsychotic
effect cannot be explained only by postsynaptic D2
receptor blockade 63"

The effect of clozapine on negative symptoms
in contrast to typical antipsychotics is due to a
different mechanism of action.®®3*? In one study,
activity against negative symptoms was suggested to
be related to serotonin 5HT-2A antagonist activation.
Serotonergic stimulation via serotonin 5HT-2A
receptors reduces dopamine and noradrenaline
release via dopamine and noradrenaline neurons,
whereas 5HT-2A antagonism increases the release
of dopamine and noradrenaline by eliminating this
indirect reduction.”” In laboratory studies, it has been
shown that dopamine and noradrenaline secretion is
increased in the prefrontal cortex of rats given 5HT-2A
antagonists.*” With this feature of serotonin 5HT-2A
antagonism, the effect of clozapine on the prefrontal
cortex is thought to provide an improvement in
negative, cognitive and depressive symptoms.*”

CLOZAPINE SIDE EFFECTS

Lieberman®™ reported that clozapine side effects
were higher in the acute period (first 6 weeks).
He reported that during the acute phase, sedation,
hypersalivation, constipation, increased appetite,
weight gain, hypotension and tachycardia has been
developed and decreased during the maintenance
period after six weeks. The UK Clozapine Study
Group™ reported that hypersalivation was the most
common side effect (54%), followed by sedation
(46%), constipation (44%), weight gain (11%), and
epileptic seizures (9%). The two most important side
effects associated with clozapine are agranulocytosis
and epilepsy. Agranulocytosis is characterized by
a decrease in leukocytes, particularly polymorphic
leukocytes, and can occur suddenly or gradually.
Research has been said to be seen in 1-2% of patients
treated with clozapine, 0.38% was observed in clinical
applications.* In one study, 75% of schizophrenia
patients receiving clozapine had elektroensefalografi
(EEG) abnormalities and 30% had epilepticactivity,and
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in another study 47.1% of clozapine-taking psychiatric
patients had EEG abnormalities.*>*?! Therefore,
second-generation drugs such as risperidone,
olanzapine, quetiapine, ziprasidone, and aripiprazole
have tried to reduce the negative side effects of
clozapine and at the same time mimic the superior
efficacy of positive and negative symptoms.'*!

Therefore, clozapine is still the gold standard
antipsychotic for treatment-resistant schizophrenia
patients due to its superior efficacy.””!
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