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Abstract

Background: Clozapine is the drug of
choice indicated for treatment-resistant
schizophrenia (TRS), but delays in
initiation and underutilization might have
affected its effectiveness in practice.

In this study, we sought to examine the
clinical outcomes of patients on clozapine
treatment and if a delay in initiation was
associated with poorer outcomes.

Methods: This study was conducted

at a tertiary mental health institution

in patients aged 21to 80 years from
January 2016 to October 2019 who

were on a stable dose of clozapine for 2
weeks. All patients were assessed using
the Structured Clinical Interview for DSM-
IV-TR (SCID-l) to ascertain diagnoses

of schizophrenia and schizoaffective
disorder. Each patient was assessed on

the Positive and Negative Syndrome
Scale (PANSS) and Social Occupational
Functioning Assessment Scale (SOFAS).
Past antipsychotic treatment trials were
obtained from the medical records.
Symptom remission status was defined
using the PANSS symptom criteria
proposed by Andreasen and colleagues
in 2005. Functional remission was
defined as a SOFAS score >60.

Results: A total of 159 individuals with
schizophrenia or schizoaffective disorder
were recruited. The mean age of patients
was 40.01 years, and the majority of
patients were male (64.2%) and Chinese
(85.5%). Thirty-seven patients (23.3%)
achieved symptom remission, and 101
(63.5%) achieved functional remission.
The median number of antipsychotic
trials before clozapine initiation was 6

(interquartile range, 5-8). Patients in
either symptom or functional remission
had shorter time periods and fewer
numbers of antipsychotic trials before
first clozapine initiation. However, the
trend was statistically significant only for
median number of antipsychotic trials in
the functional remission (P=.027) and
symptom remission (P=.011) groups.

Conclusion: Our study found a significant
delay in the initiation of clozapine despite
current guidelines indicating it for TRS.
This delay might have contributed to

the poorer clinical outcomes. Further
research is needed to provide a clearer
understanding of clozapine delay,
evaluate its impact on outcomes, and find
ways to improve access to clozapine.
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reatment-resistant schizophrenia (TRS) is a

high-burden subgroup affecting approximately

30% or more patients with schizophrenia.’
TRS is defined as two failed trials of non-clozapine
antipsychotic medications of adequate dose and
duration®?; clozapine is the only antipsychotic with
specific indication for use in TRS. Meta-analyses have
shown clozapine to be superior to first- and second-
generation antipsychotics in achieving better outcomes,
including improvements in functioning, quality of life,
and symptoms in TRS.# Several large-scale studies
have also shown that clozapine use is associated with
cognitive improvements,®~” reduction in mortality and
suicidal behavior,8~1! lower risks of rehospitalization and
recurrences,'? and reduction in medical expenses.!?

Clozapine’s notable side effects and strict monitoring

protocols were identified by psychiatrists as barriers to its
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initiation.!* Some of the side effects include constipation,
hypersalivation, sedation, and metabolic disturbances.!>16
Therefore, routine monitoring of common side effects

and physical health is recommended. A recent joint

study from Singapore and Hong Kong!” identified

that the main deterrence from patients’ and clinicians’
perspectives, respectively, was regular venipuncture and
clozapine’s associated adverse drug reactions—primarily
agranulocytosis, neutropenia, and weight gain.

Therefore, despite its benefits and superiority, clozapine
remains underutilized in clinical practice,'® and a long
delay in its initiation is common.!® Consequently, a delay
in clozapine initiation may contribute to poor treatment
outcomes in TRS.?Y In this study, we sought to examine
the clinical outcomes of patients on clozapine treatment
in a tertiary mental health institution and if a delay
in initiation was associated with poorer outcomes.
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Clinical Points

« Delay in clozapine initiation is prevalent in a tertiary
psychiatric setting and is associated with poorer
clinical outcomes.

- Barriers to clozapine use are likely complex and
encompass multiple stakeholders.

- Efforts to address these barriers are needed
to improve outcomes in treatment-resistant
schizophrenia.

MATERIALS AND METHODS

Participants

This cross-sectional study was conducted at the
Institute of Mental Health, the only psychiatric facility
with dedicated clozapine services in Singapore. Individuals
with schizophrenia or schizoaffective disorder, aged 21
to 80, on clozapine treatment for at least 12 weeks and
maintained on stable doses for at least 2 weeks were
enrolled in the current study, which was conducted
from January 2016 to October 2019. Ethics approval
for this study was provided by the National Healthcare
Group’s Domain Specific Review Board. Written informed
consent was obtained from all study participants.

Assessments

Information on patients’ sociodemographics,
duration of illness, current medication regimen, past
antipsychotic exposure, and smoking history and clinical
information were collected through interviews and reviews
of medical records. Anthropometric measurements
such as weight, height, waist circumference, and
blood pressure were also collected during the visit.

All patients were assessed using the Structured
Clinical Interview for DSM-IV-TR (SCID-I) to
ascertain diagnoses.?! Clinical symptoms were
assessed on the Positive and Negative Syndrome
Scale (PANSS)?2 by trained raters with established
interrater reliability at > 0.8. The PANSS 5-factor
structure model, which included positive symptoms,
negative symptoms, cognitive/disorganization,
depression/anxiety, and hostility, was adopted.?

The 36-item interviewer-administered version of the
World Health Organization Disability Assessment Schedule
2.0 (WHODAS 2.0) 2* was used to evaluate the individual’s
functioning and disability across 6 domains (cognition,
mobility, self-care, getting along with others, life activities,
and participation) over a period of 30 days. Each item
is rated on a 5-point Likert scale from 1 (no difficulty)
to 5 (extreme/cannot do). Items in each domain were
summed and weighted. All 6 weighted scores were then
converted into a summary score ranging from 1 to 100,
with a higher score indicating greater disability. The Social
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and Occupational Functioning Assessment scale (SOFAS)

was used to assess the functional outcomes of patients.?®
Symptom remission status was determined using

the remission criteria proposed by Andreasen and

colleagues in 2005.2° Functional remission was defined

as having a SOFAS score equal to or more than 60.2

Sample Collection and
Measurement of Clozapine Levels

A sample of venous whole blood was collected from
all patients into K, EDTA blood tubes 12 hours after
last clozapine dose. The whole blood was centrifuged
at 3,000 rpm for 10 minutes for collection of plasma,
which was stored at —80°C. Levels of clozapine and
norclozapine in plasma were quantitated using the
high-performance liquid chromatography—ultraviolet
(HPLC-UV) method with loxapine as internal standard.

Statistical Analysis

All statistical analyses were performed using IBM SPSS
Statistics 23 (IBM Co.). Mean and standard deviations
or median (if normality was not satisfied) was calculated
for continuous variables, whereas frequencies and
percentages were calculated for categorical variables.
For comparison between two groups, the Mann-Whitney
U test was used if normality assumption was violated,
while the t test was used if normality assumption was
met. The y? test was used to analyze the categorical data.
Statistical significance was determined at P <.05.

RESULTS

A detailed description of the patients’ demographics
and clinical characteristics is presented in Table 1. A total
of 159 individuals with schizophrenia or schizoaffective
disorder were recruited. The mean age of patients was
40.01 years, and the majority were male (64.2%), Chinese
(85.5%), never married (84.3%), and non-smokers (86.2%).

The median duration of current clozapine treatment
(from the commencement of the latest clozapine
trial to the time of data collection) was 30.18 months
(interquartile range [IQR], 9.89-94.39). The median
number of antipsychotic trials before clozapine initiation
was 6 (IQR, 5-8). Current clozapine doses ranged from
37.50 mg/d to 750 mg/d (median =300 mg/d). One
hundred patients (62.9%) were on clozapine monotherapy.
Plasma clozapine levels of the patients ranged from
48.25 ng/mL to 2,642.60 ng/mL, with a median value
of 776.26 ng/mL. Most of the patients (84.9%) had
plasma clozapine levels greater than 350 ng/mL.

The median disability for the entire sample
as measured by WHODAS 2.0 was 16.93. Mean
(SD) scores for PANSS and SOFAS were 59.10
(13.38) and 59.30 (13.35), respectively.

Thirty-seven patients (23.3%) achieved symptom
remission. Compared to patients in symptom remission,

Posting of this PDF is not permitted. | For reprints or permissions, contact
permissions@psychiatrist.com. | © 2023 Physicians Postgraduate Press, Inc.



Clozapine Delay and Schizophrenia Outcomes

Table 1.

Sociodemographic and Clinical Characteristics
of Patients (n=159)®

Characteristic Value
Age,y 40.01(11.01)
Sex (male), n (%) 102 (64.2)
Marital status, n (%)
Single 134 (84.3)
Married 15(9.4)
Separated/divorced 10(6.3)
Ethnicity, n (%)
Chinese 136 (85.5)
Malay 9(5.7)
Indian 9(5.7)
Other 5(3.1)
Currently smoking, n (%) 22(13.8)
Employed, n (%) 64 (40.3)
BMI, kg/m? 24.75 (4.71)
Age at onset of illness, y 23.74 (6.41)
Duration of illness, y 16.48 (10.54)
Time from diagnosis to first CLZ trial, mean, y 10.69 (9.69)
No. of antipsychotic trials before first CLZ use 6.35(2.30)
Duration of current CLZ treatment, mo 55.10 (60.15)
Clozapine monotherapy, n (%) 100 (62.9)

310.77 (149.52)
859.96 (519.99)
299.30 (379.45)

Daily CLZ dose, mg
Plasma CLZ, ng/mL
Plasma NCLZ, ng/mL

PANSS score
Positive 11.93(5.36)
Negative 14.25 (5.18)
Cognitive/Disorganization 12.80 (4.02)
Depression/Anxiety 9.63(3.72)
Hostility 4.93(1.72)
Total 59.10(13.38)

SOFAS score 59.30(13.35)

WHODAS 2.0 score 18.85 (14.46)

#Values are shown as mean (SD) unless otherwise noted.

Abbreviations: BMI=body mass index, CLZ=clozapine, NCLZ=norclozapine,
PANSS =Positive and Negative Syndrome Scale, WHODAS 2.0=World
Health Organization Disability Assessment Schedule 2.0, SOFAS =Social
and Occupational Functioning Assessment Scale.

unremitted patients had significantly higher daily
clozapine dose (median =300 mg vs 225 mg, P<.001),
higher plasma clozapine level (median=851.19 ng/mL vs
592.89 ng/mL, P=.002), higher plasma norclozapine level
(median =280.24 ng/mL vs 150.10 ng/mL, P<.001), lower
BMI (median =23.58 kg/m? vs 27.85 kg/m?, P=.007), and
more antipsychotic trials before first clozapine initiation
(median="7vs 5, P=.011). Patients not in remission
had significantly lower rates of employment (30.8% vs
70.3%, P<.001). Age, age at onset of illness, duration
of illness, duration of current clozapine treatment,
clozapine monotherapy, and total years of education
were not significantly different (all P>.05) between
patients in symptom remission and non-remission.

One hundred one patients (63.5%) achieved functional
remission. Patients who achieved functional remission
had significantly lower daily clozapine dose (median =300
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mg vs 337.50 mg, P=.007), higher employment rates
(47.52% vs 27.59%, P=.014), and fewer antipsychotic
trials before first clozapine initiation (median =6 vs

7, P=.027) compared to patients not in remission.
Patients in either symptom or functional remission
had shorter time periods and fewer antipsychotic
trials before first clozapine initiation. However, the
trend was statistically significant for median number
of antipsychotic trials in the functional remission and
symptom remission groups (see Tables 2 and 3).

DISCUSSION

This study examined the clinical outcomes of TRS
patients who were on clozapine treatment and whether a
delay in clozapine initiation was associated with poorer
outcomes. Our results showed that 64% of the patients
achieved functional remission, but a smaller proportion
achieved symptom remission. We also found a significant
delay in clozapine initiation: the mean time taken to
start clozapine was about 10 years, with a median of 6
antipsychotic trials before clozapine. Patients in either
functional or symptomatic non-remission groups had
longer time periods and higher number of antipsychotic
trials before the first commencement of clozapine.

In this study, symptom remission rates appear low
despite adequate clozapine doses and levels. Of note,
84.9% of the patients in this study achieved plasma
clozapine concentration levels of at least 350 ng/mL.
Those not in symptom remission had higher doses of
clozapine, with corresponding higher plasma clozapine
and norclozapine levels. This finding suggests limited
benefit with higher doses of clozapine when it comes
to symptom remission. This was further supported by
findings on patients with functional remission, who were
on lower daily doses of clozapine as well. Taken together,
our study findings call into question the utility of further
increasing clozapine doses in addressing clozapine
resistance in schizophrenia. The study did not collect
information on indications for continued clozapine use in
individuals with clozapine resistance and its effectiveness.
It is possible the patients might have responded best
(albeit partially) to clozapine, or that clozapine use was
indicated for hostility, aggression, and suicide,?>”-*® hence
the continued prescription despite a lack of remission.

Our results suggest that a delay in clozapine treatment
is associated with poorer clinical outcomes. Both
symptom and functional non-remitters had a longer
time to clozapine initiation and more antipsychotic
trials compared to remitters. This finding is in keeping
with those of previous studies®® performed for which
likelihood of response to clozapine reduced by 8%—

11% with each antipsychotic trial. Another study, by
Yoshimura and colleagues,®° reported similar findings:
patients who received clozapine within 2.8 years of
TRS onset had a treatment response rate of 81.6%,
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Table 2.
Comparison Between Symptom Remission and Non-Remission?
Symptom Symptom
Remission Non-Remission
Variables (n=37) (n=117) Statistic Value  PValue
Age,y 37.78 (9.81) 40.35 (11.25) U=1879.00 227
Years of education 12.27 (2.33) 11.88(3.03) U=1786.50 472
Employment, n (%) 26 (70.27) 36 (30.77) x%1=18.24 <.001
Age at onset of illness, y 23.73 (6.66) 23.74 (6.35) U=2091.00 875
BMI, kg/m2 26.60 (5.17) 24.20 (4.40) U=1523.00 .007
Duration of illness, y 14.10(9.76) 16.97 (10.52) U=1779.00 135
Duration of current CLZ treatment, mo 63.72 (66.84) 52.29 (58.23) U=1938.00 416
Clozapine monotherapy, n (%) 26 (70.27) 71(60.68)  x%=1.108 292

Daily CLZ dose, mg

Plasma CLZ, ng/mL

Plasma NCLZ, ng/mL

Time from diagnosis to first CLZ trial, y

No. of antipsychotic trials before first CLZ use

2Values are shown as mean (SD) unless otherwise noted.

225.34 (107.55)

632.77 (368.53)

201.83(130.17)
8.51 (8.44)
5.47 (1.84)

U=1216.5 <.001
U=1410.00 .002
U=1252.00  <.001
U=1703.5 .092
U=1466.00 .01

338.25 (152.34)

937.38 (539.90)

294.79 (137.46)
11.08 (9.72)
6.59 (2.40)

Abbreviations: BMI=body mass index, CLZ=clozapine, NCLZ=norclozapine.

Table 3.
Comparison Between Functional Remission and Non-Remission?
Functional Functional
Remission Non-Remission Statistic
Variable (n=101) (n=58) Value PValue
Age,y 39.94 (10.75) 40.26 (11.54) U=2901.00 .920
Years of education 12.07 (2.67) 11.81(3.23) U=2383.50 .740
Employment, n (%) 48 (47.52) 16(27.59)  x%=6.09 014
Age at onset of illness, y 24.03 (6.41) 23.22 (6.44) U=2483.50 275
BMI, kg/m2 24.88 (4.68) 24.52 (4.79) U=2748.00 517
Duration of illness, y 16.09 (10.88) 17.18 (9.96) U=2575.00 453
Duration of current CLZ treatment, mo 59.60 (63.07) 46.84 (53.97) U=2464.00 .245
Clozapine monotherapy, n (%) 66 (65.35) 24 (41.38) x%=0.71 .398

Daily CLZ doses, mg

Plasma CLZ, ng/mL

Plasma NCLZ, ng/mL

Time from diagnosis to first CLZ trial, y

No. of antipsychotic trials before first CLZ use

Values are shown as mean (SD) unless otherwise noted.

282.80 (130.47)

833.41 (488.26)

257.54 (138.10)
10.11 (9.55)
6.01(2.18)

U=2174.00 .007
U=2783.00 673
U=2376.00 12

U=2395.00 217
U=2100.00 .027

359.48 (168.25)

905.73 (572.12)

370.57 (594.20)
11.72 (9.95)
6.96 (2.41)

Abbreviations: BMI=body mass index, CLZ=clozapine, NCLZ=norclozapine.

but the rate of response to clozapine declined to 30.8%
in patients initiating clozapine after 2.8 years. Taken
together, these findings indicate that a delay in clozapine
initiation leads to adverse clinical outcomes in TRS.

Our study found deviations from current antipsychotic
treatment guidelines, which resulted in a delay in clozapine
initiation that was comparable to those reported in
previous studies of between 5 and 10 years.?!? The 2008
study by Wheeler?? found that 3.5 antipsychotic trials were
administered before clozapine was first used; the 2003
study by Taylor and colleagues®! found that the average
was 9 antipsychotic trials. Notably, our result reflects
the practice of clinicians in Hong Kong and Singapore,
which was reported earlier.?® Surveyed clinicians had
reported familiarity with treatment guidelines and
endorsed the underutilization of clozapine.!” However,
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they cited barriers to clozapine initiation, which include
clinician, patient, and system factors. It has been
reported that clinicians would employ non-clozapine
antipsychotic polypharmacy or high-dose antipsychotic
treatment before commencing clozapine.?3-3% As a
result, patients are often subjected to lengthy periods of
ineffective antipsychotic treatment before the initiation of
clozapine.?!3? Apart from clinician factors, patient-related
factors and health system factors also play major roles
in clozapine delay. Refusal of hematologic monitoring,
concerns about side effects and tolerability, resource
limitations, and costs are often cited by clinicians as
barriers to prescribing clozapine to eligible patients.
Interestingly, our results show a sizeable discrepancy
in the proportions of patients in symptomatic remission
(23%) and functional remission (64%) on clozapine

17,36
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treatment. This discrepancy could have been contributed

by the SOFAS assessment, which assesses only functioning

and does not consider symptom severity, unlike some
other functioning scales, eg, the Global Assessment of
Functioning (GAF). Additionally, it is possible that due
to the chronicity of the illness, the patients might have
developed coping strategies to adapt.?” It is also likely
that they had been through rehabilitation programs

or placed in environments that were modified or
designed to maximize their functioning, eg, supported
employment, in spite of persistent symptoms. This last
point might explain the relatively high employment
rate of 30.77% in the symptom non-remission group.

Strengths and Limitations

The study sample is representative of the clinical
practice in a naturalistic outpatient setting, but there are
limitations to note. Some of the medical and treatment
history was obtained from medical records, which
might be missing or incomplete, including reasons for
antipsychotic switches. The onset of TRS could not be
reliably captured; hence, a delay in clozapine initiation
was defined as from time of diagnosis to clozapine
initiation. Reasons for delay in clozapine initiation were
unavailable. Due to the cross-sectional study design,
the study might not have included poor responders to
clozapine who discontinued. In addition, the rating
scales administered during the interview represent a
snapshot of an individual’s clinical state and may not be
representative of his or her longitudinal illness course. To

better evaluate the impact of clozapine delay on outcomes,

future studies might consider a prospective study design.

CONCLUSION

Our study found significant delays in clozapine
initiation and provides indication that such delays
may be associated with poorer clinical outcomes
in TRS. Additionally, the present study found low
rates of symptom remission among TRS patients
on clozapine treatment. The factors leading to the
delayed clozapine initiation are often complex
and encompass clinicians, patients, families, and
mental health service administrators.!” Further
work is needed to address barriers that lead to
clozapine delay and improve outcomes in TRS.
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