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Objective: Previous studies suggest that clozapine is commonly underutilized and that its
initiation is delayed in patients with first-episode schizophrenia. Knowledge regarding
clozapine use among Chinese patients with early-stage schizophrenia is limited. The aim
of the present study was to investigate the point prevalence of and patterns and factors
associated with clozapine use in patients with early-stage schizophrenia discharged from
a psychiatric hospital in China.

Methods: A retrospective study was conducted to analyze the prescriptions of 867 con-
secutive patients with early-stage schizophrenia who were admitted to the Affiliated Brain
Hospital of Guangzhou Medical University between Jan 1, 2011 and Dec 31, 2016.
Results: At discharge from the hospital, 114 (13.1%) patients were prescribed clozapine.
Among the patients taking clozapine, 93 patients (81.6%) were prescribed clozapine poly-
pharmacy, and only 21 patients (18.4%) were prescribed clozapine monotherapy. None of the
patients were prescribed an overdose of clozapine. The mean daily dosage of clozapine was
160.97 mg, 149.05 mg and 213.69 mg among all patients taking clozapine, patients taking
clozapine polypharmacy and patients taking clozapine monotherapy, respectively. The anti-
psychotic most frequently combined with clozapine was risperidone. Logistic regression
suggested that the length of hospital stay, high school education, lower benzodiazepine use
and antipsychotic polypharmacy were independently and significantly associated with clo-
zapine use (P<0.05).

Conclusion: Although clozapine has been commonly used in China in recent years, the
present study found that clozapine was not commonly used in patients with early-stage
schizophrenia. An underutilization and delayed initiation of clozapine may exist in a portion
of patients with early-stage schizophrenia. Given the unfavorable outcomes of underutilized
and delayed clozapine use, future studies may be needed to assess and increase clozapine use
in this population.
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Introduction

Treatment-resistant schizophrenia (TRS) has been reported to be associated with
a higher risk of smoking, substance abuse, suicide ideation, severe adverse effects
to antipsychotics, a poor quality of life and substantial economic burden and has
annual costs that are 3—11 times higher than those of non-TRS.! TRS is conserva-
tively estimated to increase direct medical costs by more than $34 billion per year
in the United States." Many studies and meta-analyses have confirmed the super-
jority of clozapine in treating patients with schizophrenia and TRS.?"> For example,
compared to other antipsychotics, clozapine could significantly improve the overall
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and positive symptoms,” decrease the long-term all-cause
mortality rate,” reduce suicidal behaviors* and shorten the
length of hospital stay in treating schizophrenia.” Even in
treating elderly patients with chronic resistant schizophre-
nia, clozapine is efficacious and well tolerated.® Compared
with other antipsychotics, clozapine could significantly
decrease mortality and rehospitalization over a five-year
period in these elderly patients.®

However, clozapine has been found to be commonly
underutilized in patients with schizophrenia in many coun-
tries and territories.” For example, approximately
0.5-0.7% of the population worldwide suffers from schi-
zophrenia, and approximately one-third of patients with
schizophrenia show treatment resistance to antipsychotics;
Bachmann et al estimated that the optimal prevalence of
clozapine use should be 0.2% (200/100,000) in the adult
population, but these authors found that the highest and
lowest overall prevalence of clozapine use was 189.2/
100,000 in Finland and 0.6/100,000

respectively.” That study suggested that the prevalence of

in Japan,

clozapine use has increased in most counties/territories in
recent years but that clozapine is still underutilized in
many counties/territories.” Patients with early-stage schi-
zophrenia usually respond well to antipsychotics.
However, a portion of patients with schizophrenia mani-
fest treatment resistance to antipsychotics at the onset of
schizophrenia, and the reported prevalence of TRS in
patients with first-episode schizophrenia widely varies
from 8.4% to 34%.%'> However, clozapine was com-
monly underutilized, and its initiation was delayed
among patients with first-episode schizophrenia.'*">
Approximately 0.7%-26.6% of patients with first-episode
schizophrenia received clozapine treatment.'> '® The aver-
age time of the clozapine trial was 19.3 weeks and ranged
from 7.6 to 45.0 weeks in patients with first-episode psy-
chosis in Singapore.'* Another study conducted in Ireland
reported that the average time to initiate clozapine among
patients with first-episode psychosis was 6.7 years."
Several reasons may explain the underutilization and
delayed initiation of clozapine use. First, clozapine has
been associated with several serious adverse effects, such

19 ) sialorrhea,21

as neutropenia, = metabolic disturbance,z(
constipation,”> myocarditis and cardiomyopathy,” sug-
gesting that clozapine is not recommended as a first-line
antipsychotic in the treatment of schizophrenia.®* In
Chinese schizophrenia treatment guidelines, clozapine
was recommended for the patients with TRS and should

be trialed only after two antipsychotics have been

considered ineffective following 6-8 weeks of
treatment.”* The patients with schizophrenia receiving
clozapine should receive mandatory blood monitoring
weekly or biweekly during the first 6 months and biweekly
of monthly thereafter.”* Previous studies have reported
that clozapine has a low risk of agranulocytosis, but agra-
nulocytosis leads to death,”® and such adverse effects
hinder clozapine use and increase the cost and burden of
blood monitoring.*>*® Regarding metabolic syndrome,
a systematic review and meta-analysis suggested that the
pooled metabolic syndrome prevalence in patients taking
clozapine was 47.2%; patients taking clozapine had
a significantly higher prevalence of metabolic syndrome
than

Constipation was another common adverse effect of clo-

patients  receiving  other  antipsychotics.?’
zapine that could be fatal in a portion of patients.?
According to a systematic review and meta-analysis of
32 studies, the overall rate of clozapine-associated consti-
pation was 31.2%, and treatment with clozapine was asso-
ciated with an approximately threefold increased risk of
constipation.”” In an Icelandic study involving 188
patients taking clozapine, 4 patients developed ileus,
resulting in hospital admission, and 2 of these 4 patients
required a permanent stoma because of the ileus.?’
Second, prescriber inexperience could affect the choice
of clozapine use. For example, Nielsen et al investigated
the attitudes and knowledge of clozapine treatment among
100 psychiatrists and found that approximately 50% of
psychiatrists prescribed clozapine to fewer than 5
patients.”® Most psychiatrists may prefer to use a high
dosage of antipsychotics or antipsychotic polypharmacy
than use clozapine to treat TRS.? Furthermore, other
barriers, such as difficulty in identifying patients with
TRS, service fragmentation and lack of adherence by
patients, lead to clozapine underutilization.***

However, a recent systematic review and meta-analysis
of 34 articles involving 9386 patients with schizophrenia
spectrum disorders suggested that the early use of cloza-
pine could improve the outcome of patients with first-
Another

demonstrated that delayed clozapine use was related to

episode schizophrenia.*® systematic review
poor treatment outcomes among patients with TRS.’!
Several studies suggested that clozapine should be
attempted at the earliest phase of TRS.>*** For example,
a study comparing the safety of clozapine between first-
episode patients with TRS and multiple-episode patients
with TRS suggested that the rate of response to clozapine

was negatively associated with age.** Across patients with
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TRS taking clozapine, a study showed that the best pre-
dictive cut-off value for delaying the initiation of cloza-
pine use for response was 2.8 years.>> In that study, the
rate of response to clozapine among patients with a delay
in initiating clozapine <2.8 years was 81.6%, but the rate
of response to clozapine declined to 30.8% in patients
taking clozapine for longer than 2.8 years.*® Joffe el al.
showed that clozapine could be safe and improve the
symptoms of patients with early TRS whose duration of
schizophrenia ranged from 0.8 to 3.8 years.** Moreover,
these patients were likely to respond to a relatively low
clozapine dose, with a mean dosage of 192.5 to 225.0 mg/
day.>*

Clozapine has been widely and commonly used to treat
schizophrenia in China in recent years.>>® For example,
three Chinese national surveys concerning the use of anti-
psychotics in 2002-2012 suggested that 32.9% of 14,013
patients with schizophrenia were prescribed clozapine.*
However, knowledge regarding clozapine use in Chinese
patients with early-stage schizophrenia is limited. Zhai
et al reported that the prevalence of clozapine use in
Chinese patients with first-episode schizophrenia was
2.7%."® However, that study did not investigate the pre-
scription patterns of and factors associated with clozapine
use.'® Very limited studies explored the current clozapine
use in early-stage schizophrenia in China; however, inves-
tigating the real-world use of clozapine in patients with
early-stage schizophrenia is important to provide support-
ing evidence for future clinical decisions. Therefore, we
conducted this study to investigate the point prevalence of
and patterns and factors associated with clozapine use in
consecutive patients with early-stage schizophrenia at the
time of discharge from a psychiatric hospital in China.

Methods

This cross-sectional retrospective study was carried out at
the Affiliated Brain Hospital of Guangzhou Medical
University, which is one of the largest psychiatric hospitals
in China, with 1920 beds for patients with mental disor-
ders. This hospital was also the first psychiatric hospital in
China and was established in 1898. According to a review,
the most commonly criteria for define early-stage schizo-
phrenia included experience of the first episode of schizo-
phrenia or the duration of schizophrenia less than 1, 2 or 5
years.’” In the present study, A duration of schizophrenia
no more than 2 years was defined as early-stage schizo-
phrenia. Clozapine monotherapy was defined as the con-
without another

current prescription of clozapine

antipsychotics. Clozapine polypharmacy was defined as
the concurrent prescription of clozapine with other anti-
psychotic medicine at the time of discharge from the
hospital.

We screened the hospital’s electronic database and
recorded the demographic, clinical and prescriptions data
of all consecutive inpatients with early-stage schizophrenia
who were admitted to the hospital between January 1,
2011, and December 31, 2016. If a patient was hospita-
lized multiple times during this period, only the data for
the first hospitalization were included in the analysis. All
included patients met the following criteria: (1) met the
criteria of ICD10 for schizophrenia and were diagnosed by
two experienced psychiatrists; (2) a schizophrenia duration
< 2 years; (3) age between 14 and 45 years; (4) Han
Chinese ethnicity; (5) no mental retardation or serious
physical diseases; and (6) no drug abuse or pregnancy.

The present study was approved by the Ethics
Affiliated Brain
University (approval

Committee of the Hospital of

Guangzhou Medical number:
2020014), and all principles outlined in the Declaration
of Helsinki were followed. This study will not disclose the
patient’s personal information and other private content.
Because of the retrospective data, the present study met
the following conditions for the waiver of informed con-
sent: 1.The purpose of the present study was important. 2.
The risk of the study to the patients was not greater than
the minimum risk. 3.The waiver of informed consent
would not badly affect the rights and health of the patients.
4. The privacy and personal identity information of the
patients were protected. 5. If informed consent was
required, the study would not be conducted. 6. Whenever
possible, the researchers would provide the patients with
appropriate information at an appropriate time after the
present study. 7. If after the researchers reviewed the
patient’s medical records and found that the patients and
the guardians refused to use their medical records for
future studies, the study would not use the data of the
patients.

Statistical Analysis

A t-test (for the continuous variables) and chi-squared test
(for the categorical variables) were used to compare the
demographic and clinical variables between the patients
taking clozapine and the patients not taking clozapine.
A binary logistic regression analysis was used to identify
the factors associated with clozapine use. The statistical
analyses were performed with SPSS 19.0.
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Table | Comparison of Demographics and Characteristics
Between Patients with Clozapine and Patients Without
Clozapine
Patients with Patients without P
Clozapine Clozapine
Age (years) 25.1+6.6 27.6+7.2 0.001
Age at onset 24.1+6.6 26.9+7.3 0.001
Duration of illness 1.1£0.7 0.9+0.7 0.016
Gender
Males 75 445 0.174
Females 39 308
Marriage
Never married 89 497 0.034
Married 21 224
Divorced 4 32
Education
Elementary school 50 343 0.016
High school 44 204
College 20 206
Length of hospital 61.2+36.9 4224299 0.001
stay (days)
Insurance
Yes 95 580 0.131
No 19 173
Family history
Yes 27 170 0.618
No 87 577
Unknown 0 6
Monotherapy 21 577 0.001
Polypharmacy 93 175
With 26 344 0.001
benzodiazepine
Without 88 409
benzodiazepine

Results

Table | Shows the Sociodemographic and
Clinical Characteristics of the Patients
Taking Clozapine and the Patients Not
Taking Clozapine

As shown in Table 1, in total, 867 consecutive patients
with early-stage schizophrenia were included in the pre-
sent study, including 520 males and 347 females. The
average age was 26.7 years, and the mean duration of
schizophrenia was 1.1 years in all patients. In total, 114
(13.1%) patients were prescribed clozapine, and 753
(86.9%) patients were not prescribed clozapine. There
were no significant differences in gender, family history
of psychosis and insurance status between the patients

taking clozapine and the patients not taking clozapine
(P>0.05). The patients taking clozapine were significantly
younger, had a significantly longer duration of schizophre-
nia and had a significantly longer length of hospital stay
than the patients not taking clozapine (P<0.05). There
were significant differences in the marital status, education
level, benzodiazepine use and antipsychotic polypharmacy
between the patients taking clozapine and the patients not
taking clozapine (P<0.05).

Table 2 Shows the Dosage of Clozapine in

the Patients Taking Clozapine

Among the patients taking clozapine, 21 patients (18.4%)
were prescribed clozapine monotherapy, and 93 patients
(81.6%) were prescribed clozapine polypharmacy. The
mean dosage of clozapine was 160.97 mg/d, 213.69 mg/d
and 149.05 mg/d among all patients taking clozapine, the
patients taking clozapine monotherapy and the patients
taking clozapine polypharmacy, respectively. The mean
dosage of clozapine in the patients taking clozapine mono-
therapy was significantly higher than that in the patients
taking clozapine polypharmacy (P<0.05).

Table 3 Shows the Antipsychotic

Combinations with Clozapine

Among the 93 patients receiving clozapine polypharmacy,
90 patients were prescribed clozapine combined with one
antipsychotic, 3 patients were prescribed clozapine com-
bined with two antipsychotics, 10 patients were prescribed
clozapine combined with a typical antipsychotic, 80
patients were prescribed clozapine combined with an aty-
pical antipsychotic, 2 patients were prescribed clozapine

Table 2 Co-Prescribed Antipsychotic Drugs with Clozapine

Co-Prescribed Antipsychotic Drugs with Clozapine N

S
w

Risperidone

Olanzapine

Aripiprazole

Sulfapiride

Parlipidone

Sulpiride

Quetiapine

Ziprasidone

Perphenazine

Risperidone + Pentafluridol
Risperidone + Paliperidone Palmitate

—_ = = N N W 00 o0& Vv 00 V0

Quetiapine + Haloperidol Decanoate
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Table 3 Factors Associated with Clozapine Use
B SE Wald Sig Exp 95% CI
Length of hospital stay (days) 0.012 0.003 13.631 0.001 1012 1.006-1.018
High school 0.741 0.347 4.571 0.033 2.099 1.064-4.142
Benzodiazepine use 1.123 0.274 16.752 0.001 3.074 1.795-5.264
Polypharmacy 2.760 0.283 95.286 0.001 15.806 9.081-27.513

combined with a typical antipsychotic and an atypical
antipsychotic, and 1 patient was prescribed two atypical
antipsychotics.

There were 12 types of prescription patterns with clo-
zapine. The antipsychotics most frequently combined with
clozapine were risperidone (45/93, 48.4%), olanzapine (9/
93, 9.7%), amisulpride (9/93, 9.7%), aripiprazole (8/93,
8.6%), sulpiride (8/93, 8.6%), paliperidone (6/93, 6.5%),
quetiapine (4/93, 4.3%), ziprasidone (2/93, 2.2%), perphe-
nazine (2/93, 2.2%), penfluridol (1/93, 1.1%), paliperidone
palmitate (1.1%), and haloperidol depot (1/93, 1.1%).

Table 3 Shows the Factors Associated
with Clozapine Use in Patients with
Early-Stage Schizophrenia

The logistic regression suggested that the length of hospi-
tal stay, high school education, the use of fewer benzodia-
zepines and  antipsychotic  polypharmacy  were
independently and significantly associated with clozapine

use (P<0.05).

Discussion

To the best of our knowledge, this study is the first to
investigate the use of clozapine in patients with early-stage
schizophrenia in China. In the present study, the preva-
lence of clozapine use in the patients with early-stage
schizophrenia was 13.1%. The prevalence of clozapine
use in our study is significantly lower than that in
Chinese patients with chronic schizophrenia (26.4%-
39.7%) from 2002 to 2012,*> but similar to the figures in
Asian countries and territories (14.5%-15.9%) from 2001
to 2009.*® The prevalence of clozapine use in the present
study is lower than that in an Irish study reporting
a prevalence of 16.3% in patients with first-episode
schizophrenia'® but higher than that in America (0.7%),'®
Spain (2.4%),*° Singapore (4.3%)'* and UK (9.7%).”
Several reasons may account for the higher prevalence of
clozapine use in the present study. First, clozapine is
among the least expensive antipsychotics in China, as

a 400 mg clozapine dose costs less than 1 dollar.
Previously, clozapine was among the most commonly
used antipsychotics in China.>>>® Chinese psychiatrists
have vast experience with clozapine use. Second, the pre-
sent study sample included only inpatients, who usually
have more serious symptoms than outpatients or patients
living in the community, and a relatively higher proportion
of patients may show resistance to antipsychotics, leading
to the need for a higher prevalence of clozapine use. Third,
the present study enrolled patients with early-stage schizo-
phrenia rather than only patients with first-episode schizo-
phrenia, and a portion of the patients received
antipsychotic treatment at the outpatient department. In
addition, a portion of the patients may have multiple
episodes of schizophrenia before being admitted to the
hospital. Furthermore, clozapine could be wused as
a second-line antipsychotic for acute schizophrenia when
patients do not respond to prior antipsychotic treatment
according to the Chinese schizophrenia treatment
guidelines.**

The prevalence of clozapine use in the present study is
lower than most reported prevalence rates of TRS in
patients with first-episode schizophrenia.®'? Several rea-
sons may lead to the relatively low prevalence of cloza-
pine use. First, a portion of patients may refuse to take
clozapine because of the adverse effects of clozapine or
the regular blood monitoring required in our study.*>*°
The lack of agreement of the patients may lead to the
low prevalence of clozapine use reported in this
study.>>*® Second, a portion of patients with TRS may
have received psychotherapy or electroconvulsive therapy
(ECT) in the present study. A 25-year systematic review
and exploratory meta-analysis of 42 articles suggested that
psychotherapy, especially cognitive behavioral therapy
(CBT), could be beneficial for improving general psycho-
pathology and positive symptoms among patients with
TRS.*® ECT also plays an important role in treating schi-
zophrenia. ECT has been proven to be effective and safe in
patients with first-episode schizophrenia and chronic schi-

zophrenia, especially in TRS.*' Psychotherapy and ECT
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are commonly conducted to treat schizophrenia in our
hospital. A portion of patients may have received psy-
chotherapy or ECT, leading to a lower clozapine prescrip-
tion rate in the present study. Third, according to the
schizophrenia treatment guidelines in China, clozapine
should be used only after two different antipsychotics
were ineffective following 6-8 weeks of treatment.* The
mean length of hospital stay was 58 days in the present
study, and the length of hospital stay did not meet the
criteria to prescribe clozapine. A portion of patients may
be prescribed clozapine after they are discharged from the
hospital. Fourth, a portion of patients were supposed to be
treated with clozapine, but these patients may be pre-
scribed antipsychotic polypharmacy. Psychiatrists usually
do not prefer to prescribe clozapine, and clozapine was the
fifth preference for treating TRS in the US.*° Fifth,
although clozapine is widely used in China, the prescrip-
tion of clozapine for schizophrenia has gradually
decreased in recent years.>>>® Moreover, the data from
the first discharge may underestimate the use of clozapine
in the present study.

Compared with a previous study reporting that the
prevalence of clozapine use was 2.9% among patients
with first-episode schizophrenia in China,'® clozapine use
was significantly higher in our study. The difference in the
study populations may account for this gap. Clozapine is
not recommended as the first choice for treating patients
with first-episode schizophrenia in China;** thus, only
2.9% of patients with first-episode schizophrenia were
prescribed clozapine in that study. However, the present
study enrolled patients with early-stage schizophrenia, and
a portion of these patients had multiepisode schizophrenia
in the present study, leading to a higher prevalence of
clozapine use.

In China, the schizophrenia treatment guidelines
recommend a dosage of clozapine within 300-800 mg/d
for the treatment of acute patients with multiepisode
schizophrenia.* No patients were prescribed an excessive
dosage of clozapine in the present study. The average
clozapine dosage in clozapine monotherapy was signifi-
cantly higher than that in clozapine polypharmacy. This
finding likely reflects that the patients with clozapine poly-
pharmacy may have switched to clozapine from a prior
antipsychotic, as slow titration and cross switching anti-
psychotics are often used to decrease the adverse effects of
antipsychotics in clinic practice. The mean dosage of
clozapine in the present study was lower than that in

Western studies of first-episode schizophrenia.'>'¢

Ethnic differences may account for the difference in the
clozapine dosage. For example, Chong et al reported that
the mean daily clozapine dosage was 408 mg/day and
169 mg/day among Canadian subjects and an Asian sam-
ple, respectively.*? Furthermore, a recent review demon-
strated that Asians usually need lower clozapine doses
than Caucasians, and the mean clozapine dosage was
usually lower than 300 mg/day in Asian countries, while
Caucasians need a mean clozapine dosage of 300 to
600 mg/day to effect.*
Interestingly, Ballon et al suggested that slow titration

achieve a therapeutic
with clozapine could achieve a sustained response at
a low maintenance dose of 81 mg/d in patients with
a duration of psychosis no longer than 1 year.** Future
trials may need to verify the low dosage of clozapine use
in Chinese patients with early-stage schizophrenia.
Risperidone was the antipsychotic most frequently pre-
scribed in combination with clozapine in the present study,
which is consistent with the findings reported in the three
national surveys concerning the use of antipsychotics in
China.*® Risperidone is also among the least expensive
antipsychotics and costs less than 1 dollar for 4 mg in
China.*>> Risperidone has a good effect, is safe and is
commonly used to treat schizophrenia in China. In the
present study, risperidone was the most frequently used
antipsychotic in antipsychotic monotherapy and antipsy-
chotic polypharmacy. An Australian study also noted that
risperidone was the most commonly used antipsychotic
medication for the first trial in patients with early
psychosis."> One possible explanation may be that
a portion of patients did not respond to risperidone; thus,
these patients may have switched to clozapine from risper-
idone at the time of discharge from the hospital. The
findings of a recent review and meta-analysis suggest
that 81.3% of patients with first-episode schizophrenia
could respond to antipsychotics with a 20% PANSS/
BPRS reduction from baseline, while 51.9% of patients
with first-episode schizophrenia could respond to antipsy-
chotics with a 50% PANSS/BPRS reduction from
baseline.*’ According to that study, 19.7-38.1% of patients
with first-episode schizophrenia need to switch to another
antipsychotic. The schizophrenia treatment guidelines in
China recommend that patients should receive a sufficient
dosage of an antipsychotic for 4-6 weeks before they
switch to another.”® Given that several studies reported
that an early response to antipsychotics could predict the
outcome, there is no need to wait for 4-6 weeks to switch
antipsychotics. However, a short hospital stay may lead to
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the sustained use of two antipsychotics. Consequently,
a case report and review demonstrated that the combina-
tion of clozapine and risperidone was well tolerated and
effective in treating patients with clozapine-resistant
schizophrenia.*® Psychiatrists may have added clozapine
to treat a portion of patients who did not respond well to
risperidone in the present study.

Benzodiazepine use was significantly negatively asso-
ciated with clozapine use in the present study. The pre-
valence of benzodiazepine use among patients with
clozapine was 22.8% in the present study. A lower pre-
valence of benzodiazepine use among patients with cloza-
pine use, ie, 7%, was reported in a previous study.*’

One possible explanation is the fact that benzodiaze-
pines combined with clozapine are not recommended for
treating schizophrenia in China.”* Thus, several studies
suggest that clozapine combined with benzodiazepines
did not lead to improvement in TRS but increased the
risk of adverse effects.***° A large population-based
cohort study demonstrated that the combined use of clo-
zapine and benzodiazepines was significantly associated
with
schizophrenia.”™ Furthermore, clozapine is often asso-
ciated with sedation.’’>* In total, 49.6-64.7% of patients
taking clozapine experienced sedation associated with

risk
50

with a of pneumonia in patients

clozapine.”'~* The effect of sedation induced by clozapine
could decrease benzodiazepine use, which may be used for
insomnia and the agitated behavior of patients with schi-
zophrenia. A previous study also reported that benzodia-
zepine use declined in a group of outpatients with
schizophrenia after initiating clozapine.>

Our study found that clozapine use was significantly
associated with antipsychotic polypharmacy, which is con-
sistent with previous studies.>>*”>**> For example, Pai
et al suggested that 72% of patients using clozapine were
prescribed another antipsychotic.*” The findings in three
public hospitals in Sydney showed that 32.1% of 451
registered clozapine clinic attenders were prescribed
another antipsychotic.>* In Iceland, 65.6% of patients tak-
ing clozapine received at least one other antipsychotic.’
In total, 48.9% of patients taking clozapine were pre-
scribed another antipsychotic in the three national surveys
concerning antipsychotics among schizophrenic patients in
China.>> According to a systematic review and meta-
analysis, only 40% of patients with TRS respond to clo-
zapine, and it was estimated that 12% to 20% of patients
with schizophrenia could be ultraresistant.’® For these

patients who do not respond to clozapine, other

antipsychotics may be used to augmentation strategies,
but no high-quality studies verified the efficacy of cloza-
pine augmentation strategies.’® Another possible explana-
tion may be that a portion of patients was switched to
clozapine from a prior antipsychotic at the time of dis-
charge from the hospital. Because of the slow titration and
cross titration, there may not have been sufficient time to
discontinue the prior antipsychotic during hospitalization.

According to previous studies, a higher educational
level is positively correlated with the clinical response
and functional outcome.’”® A primary education level
was found to be significantly associated with TRS in
Denmark.”” A university education was significantly
related to a better functional outcome in treatment-
resistant psychotic patients taking clozapine.’® The present
study found that a high school education was significantly
related to clozapine use, suggesting that patients with
a relatively lower education level may be at a higher risk
when receiving clozapine treatment.

Clozapine use was independently and significantly
associated with the length of hospital stay in the present
study. Clozapine could significantly shorten the length of
hospital stay,” but it is difficult to identify TRS in early-
stage schizophrenia, especially in patients who are first
admitted to the hospital because of schizophrenia.
A longer length of hospital stay is usually associated
with more serious symptoms and treatment resistance.
A population-based cohort study in Denmark reported
that a length of hospital stay longer than 30 bed-days in
a psychiatric hospital in previous years was significantly
associated with TRS.”” Although our study did not inves-
tigate the time when clozapine was initiated, the findings
may reflect that a portion of the patients show resistance
to antipsychotics after being hospitalized for a long per-
iod. Thus, patients taking clozapine usually have an
insufficient response to prior antipsychotics, which may
lead to the need for a longer time to achieve clinical
remission.

There were several limitations in our study. First, the
present study was conducted in only one psychiatric hos-
pital in China and only enrolled inpatients with early-stage
schizophrenia, while outpatients with early-stage schizo-
phrenia were not included. It is well known that there are
regional differences in clozapine use in China.*® The sam-
ple in the present study cannot represent all patients with
early-stage schizophrenia in China. However, the present
study examined clozapine use over a relatively long period
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of 6 years, and our hospital is the first and one of the
largest psychiatric hospital in China, with 1920 beds.

Second, because of the retrospective study design, the
present study did not assess the severity of symptoms before
and after clozapine use, the prevalence of TRS, the reason
for clozapine use and the duration of clozapine use. Hence,
we could not determine the efficacy of clozapine, whether
clozapine was used to treat patients with TRS or whether the
use of clozapine was rational. Third, our study only assessed
the point prevalence of clozapine use at the time of discharge
from the hospital. A portion of patients may have discon-
tinued clozapine before discharge from the hospital because
of several serious adverse effects or for other reasons.
Moreover, ECT and CBT, which can improve the symptoms
of schizophrenia, were commonly conducted in our hospital
and may have decreased clozapine use in the present study.
However, the present study did not examine the use of ECT
and CBT. The actual prevalence of clozapine use may be
affected by these factors. Fourth, our study did not document
the time of clozapine initiation and the antipsychotics used
before clozapine; thus, the results cannot reflect the delayed
time of clozapine use in patients with early-stage schizo-
phrenia. Furthermore, the data from the first discharge also
may underestimate the use of clozapine. However, the pre-
sent study is the first to investigate clozapine use in
a relatively large sample of 867 patients with early-stage
schizophrenia over a relatively long period of 6 years. This
study could partially reflect clozapine use in the real world in
China.

In conclusion, although clozapine has been commonly
used to treat schizophrenia in recent years in China, it was
not commonly used in early-stage schizophrenia in the
present study. According to the reported prevalence of
TRS in early-stage schizophrenia, clozapine may be under-
used, and its initiation may be delayed in a portion of
patients in the present study. Delayed clozapine use was
usually associated with unfavorable outcomes. Future stu-
dies may be needed to assess and increase clozapine use in
patients with early-stage schizophrenia.
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