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YASUI-FURUKORI ET AL.

Methods: After attending a 1-day educational program on schizophrenia based on
the "Guidelines for the Pharmacological Treatment of Schizophrenia," we asked the
participating facilities to submit records of whether or not TRS was evaluated for
each patient. We calculated the clozapine prescription rate from the schizophrenic
patients prescribed clozapine and all of the schizophrenic patients. Forty-nine facili-
ties in 2017 were included in the study.

Results: There were dichotomous distributions in the examination rate of TRS and a
non-normal distribution in the prescription rate of clozapine. There was a significant
correlation between the prescription rate of clozapine and the examination rate of
TRS (r,=0.531, P = 1.032 x 107%. A significant difference was found in the prescrip-
tion rate of clozapine between the three groups of facilities according to the examina-
tion rate of TRS.

Conclusion: As a preliminary problem for the use of clozapine, in Japan, the examina-
tion rate of TRS varies, and there are many facilities that typically do not consider
the possibility of TRS; this trend leads to a low rate of clozapine use. Clearly, further

clinician training is needed for the early detection and appropriate management of

KEYWORDS

1 | INTRODUCTION

The prevalence of schizophrenia is <1%, and it occurs mainly in
adolescence and young adulthood.! Symptoms include positive
symptoms such as hallucinations, delusions, and excitement, and
negative symptoms such as emotional flatness, loss of motivation,
and autism.? Antipsychotics are effective in improving positive
symptoms and preventing relapse and are therefore used worldwide
as first-line drugs for schizophrenia.3*4 However, treatment-resistant
schizophrenia (TRS), that is, schizophrenia that does not respond to
antipsychotics, occurs in approximately 30% of patients.’ TRS can
be divided into two categories: poorly responsive schizophrenia and
poorly tolerated schizophrenia. Poorly responsive schizophrenia is
defined as schizophrenia that has not responded to two or more ad-
equate doses of antipsychotic medications (600 mg of chlorprom-
azine or an equivalent/day or more, including one or more atypical
antipsychotics) for a sufficient period of time (4 weeks or more) with
appropriate medication compliance, unless tolerated.’

Clozapine is currently the only indication for TRS. Siskind et al®
reported a meta-analysis (N = 25, n = 2364) comparing the efficacy
and tolerability of clozapine and other antipsychotics in treatment-
resistant schizophrenic patients. On the other hand, when deciding
on the use of clozapine, it is necessary to consider the benefits of
reducing psychosis and the potential for serious side effects, such as
suicide burden, weight gain, diabetes, and other harmful side effects.®

Bachmann et al” reported that as of 2014, the highest incidence of

TRS that includes an explanation of TRS and how to introduce clozapine therapy to
patients and their families.

clozapine, examination rate, prescription rate, treatment-resistant schizophrenia

clozapine prescriptions was in Finland (189 per 100 000), followed
by New Zealand (116 per 100 000). However, Japan was the country
with the lowest number of prescriptions (0.6 per 100 000). The num-
ber of clozapine prescriptions in Japan was 2975 in 2014,” and even
when adjusted for the 10 110 prescriptions in 2020, the prescription
rate was 2.0 per 100 000, which is extremely low compared with
other countries.

In Japan, the Effectiveness of Guidelines for Dissemination and
Education (EGUIDE) Psychiatric Treatment Project was launched in
2016. The purpose of the EGUIDE project was to disseminate the
guidelines for the treatment of schizophrenia and major depressive
disorder (MDD) through educational programs for psychiatrists. The
EGUIDE project developed a 2-day educational course (1 day for
each disorder) for psychiatrists to learn about the Japanese treat-
ment guidelines for schizophrenia and MDD.% In addition, this
study examined the effectiveness of the guideline education pro-
gram by assessing participants' prescribing behaviors (prescribing
at discharge for patients with moderate to severe schizophrenia or
MDD). The EGUIDE study found antipsychotic polypharmacy for
schizophrenia and antidepressant polypharmacy for MDD. In the
EGUIDE study, there was interinstitutional variations in antipsy-
chotic polypharmacy for schizophrenia’ and antidepressant poly-
pharmacy for MDD and interdrug variation.!!

The decision to initiate clozapine should be made on an individ-
ual basis and may be closely related to the early detection of TRS, as

there is evidence that the early use of clozapine results in a better
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TABLE 1 The characteristics of the 49
facilities included in the survey

Number of hospitals
Number of hospital beds

Average bed occupancy
rate (%)

Average number of days
spent in the hospital

(days)
ECT available (%)

TRS examination
rate (%)

Clozapine prescription

rate (%)

REPORTS

NEUROPSYCHOPHARMACOLOGY

Public Private
University Public general psychiatric psychiatric
hospitals hospitals hospitals hospitals
n=31 n==6 n=>5 n=7
56 (48) 78 (33) 147 (91) 349 (238)
76 (12) 72 (10) 82 (11) 91 (2)
57 (24) 110 (81) 75 (20) 256 (117)
97 100 100 43
46 (45) 22 (39) 4(9) 29 (48)
6.6(5.7) 3.7 (6.3) 4.4 (4.2) 6.3(16.8)

Note: Data are average (standard deviation). Significant differences were found in number of
hospital beds, average bed occupancy rate, average number of days spent in the hospital, and ECT

available.

Abbreviation: TRS, treatment-resistant schizophrenia.

response to treatment. Therefore, we investigated the relationship
between the examination rate of TRS and the prescription rate of

clozapine.

2 | METHODS

Psychiatrists were recruited beginning in October 2016. Written
informed consent was obtained from all participants after the
procedures had been fully explained by a chief researcher at the
facility.g'16 This study was approved by the ethics committees of
the National Center of Neurology and Psychiatry (A2017-105) and
each participating university/hospital/clinic. The study procedures
were conducted according to the Declaration of Helsinki. The pro-
tocol of this study was registered in the University Hospital Medical
Information Network registry (UMINO00022645).

The participating psychiatrists attended a 1-day educa-
tional program on schizophrenia based on the "Guidelines for the
Pharmacological Treatment of Schizophrenia" of the Japanese
Society of Neuropsychopharmacology. In the educational program,
psychiatrists learned how to diagnose and treat schizophrenia based
on the guidelines and then learned how to understand and implement
the guidelines by discussing how to address two cases of schizophre-
nia. From the discharge summaries of the inpatients who the par-
ticipating psychiatrists were treating, the relationship between the
presence of a treatment-resistant diagnosis of schizophrenia and the
content of treatment was investigated. Beginning in 2016, the pre-
scriptions at discharge at each participating institution from April to
September for both years were gathered from participants attending
the course using a standardized data collection method that involved
participants checking their medical records and manually entering
them into an Excel spreadsheet, followed by double-checking by the
data manager. This study applied the definition of TRS by Clozapine

Appropriate Use Committee in Japan, which is included in the insert
package (Table s1).16

The program was run from October 2016 to the end of February
2017.% The total number of participants who took the course was
272. After excluding 49 participants who later expressed their in-
tention to withdraw their consent, 223 participants (155 males
and 68 females) were included in the analysis of the EGUIDE pro-
gram. The mean age (+ standard deviation) of the participants was
34.0 + 7.0 years, and they had been physicians for 6.9 + 5.8 years
or psychiatrists for 5.0 + 5.6 years. Fifty-seven of the 327 EGUIDE-
participating centers were clozapine-enabled, and 8 of the clozapine-
enabled centers had a registered caseload of <5 cases. The remaining
49 sites were eligible for inclusion in the study. Of a total of 1852
inpatients at these 49 sites, 115 (6.2%) were treated with clozap-
ine. Of the 49 centers, 218 physicians had received training. Cases
were collected of patients that were discharged between April and
September 2017, with a length of stay of at least 4 days. Admissions
for laboratory tests only or for treatment of physical complications,
as well as discharges for death, were excluded.

We calculated the clozapine prescription rate from the number
of schizophrenic patients receiving clozapine and the number of all
schizophrenic inpatients. In addition, we asked the facilities to sub-
mit a record of whether the psychiatrist in charge of the patients
examined/diagnosed the patient as having TRS. We defined the ex-
amination rate of TRS based on the record that was submitted. We
checked the types and dosages of all psychotropic drugs in 2017,
including clozapine, and examined each patient for TRS.

The correlation between the prescription rate of clozapine and
the examination rate of TRS was performed using the Spearman rank
test. We compared the percentage of subjects who were prescribed
clozapine among three groups of facilities based on the examination
rate of TRS (0%, 1%-99%, and 100%). The chi-square test, Shapiro-

Wilk normality test, and Kruskal-Wallis test were used, and a P
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value of <0.05 (two tailed) was considered statistically significant.
The Mann-Whitney U test, followed by Bonferroni's correction, was
applied for multiple comparisons in which P < 0.033 (0.05/3) was
judged to be significant.

3 | RESULTS

Forty-nine out of the 327 facilities with both clozapine prescrip-
tion rate and TRS examination rate data were included in the study.
Eight facilities with fewer than five patients with schizophrenia
were removed from the data. A total of 270 facilities were not al-
lowed to use clozapine. The 49 facilities were divided into groups
of university hospitals, public general hospitals, public psychiatric
hospitals, and private psychiatric hospitals, and their character-
istics are shown in Table 1. Significant differences were found in
number of hospital beds (P = 2.7 x 107%), average bed occupancy
rate (P =0.010), average number of days spent in the hospital
(P = 2.7 x 107%), and Electroconvulsive Therapy (ECT) available
(P=1.9x107).

There were dichotomous distributions in the examination rate
of TRS and a non-normal distribution in the prescription rate of
clozapine (Figures 1 and 2). The median (range) and coefficient
of variation were 6.9% (0%-100%) and 121% for the examination
rate of TRS and 4.5% (0%-43%) and 76% for the prescription rate
of clozapine, respectively. There was a significant correlation be-
tween the prescription rate of clozapine and the examination rate
of TRS (r, = 0.531, P = 1.032 x 107, A significant difference was
found (P = 0.041) in the prescription rate of clozapine between the
three groups according to the examination rate of TRS (Figure 3).
Post hoc analysis revealed that the prescription rate of clozapine in
facilities with a high examination rate (P = 0.014) was significantly
higher than that in facilities with a low examination rate of TRS
(Figure 3).

50%
45%
40%
35%
30%
25%
20%

15%

Clozapine prescription rate

10%

5%

0% VYT Y Y Y B B |

4 | DISCUSSION

The main result of our study was finding dichotomous distributions
in the TRS examination rate and non-normal distributions in the pre-
scription rate of clozapine, both of which were strongly correlated.
Not reporting the results of TRS examination means that clinicians
are not considering whether patients have TRS. As a preliminary
problem for the use of clozapine, in Japan, the examination rate of
TRS varies, and there are many facilities that have a trend of not
detecting it, which naturally leads to a low rate of clozapine use al-
though there is clinical guidance on the detection and management
of TRS. Clearly, further clinician training is needed for the early de-
tection and appropriate management of TRS that includes an expla-
nation of TRS and how to introduce clozapine therapy to patients
and their families.

Most of the participating facilities were university hospitals, and
the participants were young psychiatrists (Table 1). This may be be-
cause most university hospitals in Japan use a group practice sys-
tem, and the opinions of physicians that are educated in the EGUIDE
program are not often reflected in treatment decisions. In the future,
it may be necessary to require group leaders to attend this education
program. It may be necessary to require group leaders to take the
course as well, or by the time the participating physicians become
group leaders, the rate of clozapine prescriptions will have equalized.

Despite the strong evidence supporting the use of clozapine for
TRS, its use in actual clinical practice is limited.” Worldwide, the ini-
tiation of clozapine is quite delayed because high-dose antipsychotic
treatment and multidrug combinations are often used prior to the
initiation of clozapine.r In a UK naturalistic study, 56% (99/176) of
patients were detected to have TRS in the community mental health
team, and 52% (51/99) of these patients had never been treated with
clozapine.*® Thus, although TRS is common, a large proportion of
patients with TRS have not received clozapine.” In addition, there
may be some factors, such as access to and continuity of compre-

hensive care, that affect the use of clozapine. There are two factors

FIGURE 1 Proportion of patients with
schizophrenia who had examinations

for treatment-resistant schizophrenia in
49 facilities. This figure shows that the

1 3 5 7 9 11131517 1921 23 25 27 29 31 33 35 37 39 41 43 45 47 49

distribution is dichotomous
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FIGURE 2 Proportion of patients
with schizophrenia prescribed clozapine
in 49 facilities. This figure shows that the
distribution is non-normal
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FIGURE 3 Clozapine prescription rates among the 3 facility
groups, classified based on treatment-resistant schizophrenia
examination rates. This box-and-whisker plot shows the distribution
of clozapine prescription rates. The centerline of the box shows

the median, and the top and bottom sides of the box show the
quartile ranges. Error bars indicate the maximum and minimum
values. Outliers are plotted as points because the beard length

only extends to 1.5 times the quartile range

that hinder the use of clozapine in Japan. Japan has also introduced
the Clozaril Patient Monitoring Service, but there are some differ-
ences from other countries.'® The first factor is that Japan is the
only country that requires hospitalization at the time of clozapine
introduction, while other countries do not have such a requirement.
In addition, the second factor is that the criteria for the induction of
clozapine are more stringent in Japan, with a required white blood
cell count of more than 4000/mm?® compared with more than 3500/

mm? in other countries. Because of these factors, the criteria for the

REPORTS

1.3 5 7 9111315617192123252729313335373941434547 49

introduction of clozapine in Japan face two hurdles, namely, hospi-

talization and white blood cell count,*’

although these may have en-
sured the safety of clozapine use in Japan. Japan has a barrier to not
only clozapine-licensed facilities but also clozapine-licensed doctors
(Table 52).%°

There are several limitations to this study. First, the severity of
symptoms of schizophrenia was not assessed using rating scales,
such as the Brief Psychiatric Rating Scale, Positive and Negative
Syndrome Scale, or electroencephalography,?! to investigate the
possibility that clozapine is not being prescribed despite the sever-
ity of the disease. Second, although the data collection method was
standardized, the data were basically collected from medical records
obtained by the collaborators in their daily clinical practice, which
may affect the results. Third, although the data were collected from
all over Japan, the participating facilities were those that voluntarily
cooperated with the study, and there is a possibility of selection bias.
Finally, there was also a bias for the type of hospital, with nearly half
of the hospitals being university hospitals, so it may be difficult to
generalize the results, even if significant differences were found by
hospital type. Further studies are needed to overcome the limita-
tions mentioned above.

5 | CONCLUSION

In Japan, it was found that the examination rate of TRS varied among
medical facilities and that the use of clozapine was low in facilities
with low examination rates. For the appropriate management of
TRS, itis important to diagnose TRS and explain clozapine treatment
to patients and their families, and clinicians need to be trained on
how to do so.
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