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ABSTRACT

Objective: Early symptomatic response is pertinent in
improving outcomes in first-episode psychosis. One of
the ways in which this may be achieved is by reducing
inappropriate delays in clozapine initiation. This study
aimed to examine clozapine prescribing practices among
clinicians by establishing the prevalence of clozapine use,
identifying baseline clinical and demographic factors that
were associated with clozapine use, examining outcomes
in clozapine users versus nonusers, and identifying
inappropriate antipsychotic prescription patterns prior to
clozapine initiation.

Methods: A retrospective study including all consecutive
patients who had presented to the Singapore Early Psychosis
Intervention Programme (EPIP) from April 2001 to June

2012 was conducted. Clinical and demographic data were
extracted from the EPIP database. Incident cases of clozapine
users were identified, and additional treatment histories were
obtained from medical records. In addition to descriptive
statistics, multivariate analysis was performed to identify
factors associated with clozapine initiation.

Results: Data from 1,603 patients were available for

baseline analyses. Of these, 69 patients (4.3%) had been
prescribed clozapine. Having a younger age at onset, lack

of employment, a lower Global Assessment of Functioning
disability score, and a higher Positive and Negative Syndrome
Scale total score at baseline were factors associated with
clozapine use. After adjustment was made for confounders,
clozapine users were found to have attained similar rates of

remission and recovery as patients who did not use clozapine.

Clozapine initiation was delayed by a mean of 19.3 weeks
(SD=27.1; range, 0-117). Prior to commencing clozapine,
29.4% of patients had received antipsychotic treatments
above maximum limits, whereas 75% of patients were
prescribed >3 different antipsychotics (median=3; range,
2-7).

Conclusions: This study has confirmed that the prescribing
of clozapine is low, delayed, and preceded by dosing of
antipsychotic drugs above maximum limits. Identification of
the factors found to be associated with clozapine use may
encourage clinicians to consider clozapine sooner in relevant
patients in hopes of achieving early symptomatic response.
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S ymptomatic nonremission or treatment resistance is common
in first-episode psychosis, with studies!™® reporting ranges
between 16% and 25%. Current literature suggests that early
symptomatic response is pertinent in improving remission and
recovery rates.® 1 One of the ways in which this can be achieved
is by reducing inappropriate delays in clozapine initiation. Agid et
al'! implemented a standardized treatment algorithm in the First
Episode Psychosis Program, with patients receiving 2 trials of 2
different atypical antipsychotics followed by a trial of clozapine
as early as 25 weeks into the start of their treatment. When the
clozapine-treated group was compared with the group who
refused clozapine and chose to continue the same antipsychotic
treatment as before, patients who received clozapine had
significant improvements in Brief Psychiatric Rating Scale!? and
Clinical Global Impressions-Severity of Illness scale'? scores, thus
illustrating the importance of clozapine in the early treatment of
first-episode psychosis.

The evidence as summarized in clinical practice guidelines
and algorithms has established clozapine as the gold standard
for treatment-resistant schizophrenia.'*2° Beyond benefits in
symptom reduction, robust large-scale studies have shown that
clozapine use is associated with cognitive improvements,?!-2*
increased treatment compliance,”® substantially lower mortality,*
and significant reduction in suicidal behavior.”’~2° Despite such
overwhelming evidence, avoidance of clozapine initiation is rife in
clinical practice. There is often a hesitancy to start clozapine given
its side-effect profile, need for regular hematologic monitoring,
and perceived position as treatment of “last resort” This was most
recently demonstrated by a report from the National Audit of
Schizophrenia,®® which highlighted that patients whose illness
was poorly responsive to standard antipsychotic medications
were waiting too long to be started on clozapine.

This study aimed to examine clozapine prescribing practices
among patients with first-episode psychosis on follow-up in the
Singapore Early Psychosis Intervention Programme (EPIP). More
specifically, the objectives were to establish the prevalence of
clozapine use in this cohort of patients, identify baseline clinical
and demographic factors that were associated with clozapine
use, examine outcomes (symptomatic remission, functional
remission, and recovery) at 2 years, and identify inappropriate
antipsychotic prescription patterns prior to clozapine initiation.

METHODS

The EPIP is a nationwide program anchored at the only state
psychiatric hospital in Singapore.’! Patients accepted into the
program are between 16 and 40 years old and have first-episode

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2016 Copyright Physicians Postgraduate Press, Inc.

J Clin Psychiatry 77:11, November 2016

PSYCHIATRIST.COM = e1447



v
-
=

o
o
©
o
=
(@)

Tang et al

B Reducing inappropriate delays in clozapine initiation may
improve outcomes in first-episode psychosis.

B This study highlights the delay and underuse of clozapine
even in specialized early psychosis programs.
B The identification of various factors found to be associated

with clozapine use may encourage clinicians to consider
clozapine sooner in relevant patients.

psychotic disorders (defined as meeting the Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition [DSM-
IV]* criteria for schizophrenia, schizophreniform disorder,
schizoaffective disorder, delusional disorder, brief psychotic
disorder, psychotic disorder not otherwise specified,
or mood disorders with psychotic features). Intensive
multidisciplinary care is provided in the initial 2 to 3 years,
following which patients are transferred to other psychiatric
services for continued care. Psychopharmacologic treatment
is based on a treatment algorithm that emphasizes the use
of antipsychotic monotherapy. Clozapine is considered
in patients who have failed at least 2 adequate trials of
different antipsychotics, of which 1 should be an atypical
antipsychotic.

Approval was granted by the relevant ethics review board.
Data were obtained from the EPIP database, an on-going
registry capturing clinical and demographic information
prospectively. All consecutive patients who had presented
to EPIP with first-episode psychosis, from April 2001 to June
2012 inclusive, were included in this study.

Sociodemographic information was obtained using a
semistructured questionnaire. Subjects were diagnosed by
using the Structured Clinical Interview for DSM-IV Axis
I Disorders, Clinician Version (SCID-CV).3* Duration of
untreated psychosis was operationalized as the time between
onset of psychotic symptoms and the time when definitive
diagnoses and treatment were established. All patients
were assessed with the Positive and Negative Syndrome
Scale (PANSS)3* for schizophrenia and Global Assessment
of Functioning (GAF) scale® at baseline and at 3, 6, 12,
and 24 months. These ratings were performed by trained
psychiatrists, and the interrater reliability was assessed to
be 0.94.

A priori criteria were used to define symptomatic and
functional remission. Symptomatic remission was defined
based on the criteria proposed by the Schizophrenia Working
Group,*® ie, achieving and maintaining a PANSS rating of 3 or
less for a duration of at least 6 months on the following items:
delusions (P1), unusual thought contents (G9), hallucinatory
behavior (P3), conceptual disorganization (P2), mannerisms
(G5), blunted affect (N1), social withdrawal (N4), and lack
of spontaneity (N6). Functional remission was defined as
a GAF disability score of >61 with engagement in age-
appropriate vocation. Patients who fulfilled the criteria for
both symptomatic and functional remission were classified
as being in recovery.!°

Those who had been prescribed clozapine during the
course of their follow-up with EPIP were identified by

correlating the EPIP database with“electronic integrated
pharmacy systems. For patients who had been prescribed
clozapine, additional clinical data were extracted from their
medical records. These included names of antipsychotic
drugs used prior to clozapine initiation, as well as their
corresponding maximum dosage, duration of treatment,
and reasons for discontinuation. Antipsychotic drugs were
included so long as there was a prescription of a regular
dose of an antipsychotic drug for at least 24 hours. An
adequate antipsychotic treatment episode was defined as
the prescription of a regular dose of antipsychotic drug
at or above the minimum therapeutic dosage given the
patient’s age and dosing schedule for at least 6 weeks based
on the National Institute for Health and Clinical Excellence
(NICE) guidelines.!” Treatment resistance was a priori
defined as a lack of response to 2 adequate antipsychotic
treatment episodes. The theoretical delay in clozapine
initiation was defined as the time from the end of the second
adequate antipsychotic treatment episode to the initiation
of clozapine.’” The specific reasons for discontinuation of
antipsychotic drugs were categorized into lack of efficacy,
intolerability of side-effects, nonadherence to treatment,
and patient’s or family’s request. Whenever there was more
than 1 reason for discontinuation, the single most significant
reason, as documented, was given primacy.

Statistical analysis was performed using Statistical Package
for the Social Sciences (SPSS) version 16.0 (SPSS Inc, Chicago,
Ilinois). In addition to descriptive statistics, multivariate
analysis was performed to identify factors associated with
clozapine use. Multiple logistic regression analysis was also
performed to identify predictors of clozapine use. We included
age, gender, ethnicity, marital status, employment status,
education level, DSM-IV diagnosis, duration of untreated
psychosis, and PANSS and GAF scores as predictors in the
regression model. The x* test was used to compare the rates of
symptomatic remission, functional remission, and recovery
between users and nonusers of clozapine. The differences
were further analyzed using multiple logistic regression
analysis to adjust for potential confounding factors including
DSM-IV diagnosis, duration of untreated psychosis, and
PANSS and GAF scores at baseline. Kaplan-Meier survival
curves were utilized to estimate time to clozapine initiation.
Cox proportional hazards regression model was used to
identify variables associated with shorter time to clozapine
initiation. Statistical significance was evaluated at the <.05
level using 2-sided tests.

RESULTS

The EPIP had accepted 2,108 patients between April 2001
and June 2012. Clinical and demographic data were available
for 2,064 patients after excluding 44 with missing data. Data
from 1,603 patients (77.7%) who had completed at least 2
years of follow-up were available for baseline analyses after
excluding 256 (12.4%) who were discharged early from the
program because they had moved out of the country or
wished to see another psychiatric service, 158 (7.6%) who
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Table 1. Baseline Sociodemographic and Clinical Characteristics of
Patients Who Had Completed at Least 2 Years of Follow-Up in the Early
Psychosis Intervention Program (n=1,603)

Clozapine Prescribed

Yes No Total
Characteristic (n=69)? (n=1,5342 (n=1,603) PValue
Age, mean (SD), y 26.1(6.2) 27.6(6.7) 27.6 (6.6) .070

Gender, n (%)

Female 30 (43.5) 751 (49.0) 781 (48.7) 373
Male 39 (56.5) 783 (51.0) 822 (51.3)
Ethnicity, n (%)
Chinese 52(77.6) 1,173(77.2) 1,225(77.2) .990
Malay 9(13.4) 211(13.9) 220(13.9)
Indian 5(7.5) 105 (6.9) 110 (6.9)
Others 1(1.5) 30(2.0) 31(2.0)
Marital status, n (%)
Single 58(86.6) 1,159(79.4) 1,217(79.8) 647
Married 7(10.4) 246 (16.9) 253 (16.6)
Separated 1(1.5) 15(1.0) 16 (1.0)
Divorced 1(1.5) 38(2.6) 39 (2.6)
Widowed 0(0.0) 1(0.1) 1(0.1)
Employment status, n (%)
Employed 11(16.9)  458(31.8)  469(31.1) .039*
Unemployed 36 (55.4) 639 (44.3) 675 (44.8)
Economically inactive® 18 (27.7) 345(23.9) 363 (24.1)
Education level, n (%)
Primary and below 5(7.6) 194(134)  199(13.1) 069
Secondary 31 (47.0) 492 (34.0) 523 (34.5)
Tertiary 30 (45.5) 763 (52.7) 793 (52.3)

DSM-1V diagnosis, n (%)
Schizophrenia spectrum® and
delusional disorder

60(89.6) 1,086 (75.8) 1,146 (76.5) .028*

Mood disorders with psychotic 1(1.5) 130(9.1) 131(8.7)
features
Brief psychotic disorder and 6(9.0) 216 (15.1)  222(14.8)
psychotic disorder not
otherwise specified
DUP, mean (SD), mo (median=5) 18.0 (26.6) 14.3 (26.2) 14.5(26.2) .060
PANSS, mean (SD)
Total score 71.3(19.5) 66.7 (17.5) 66.9 (17.6) .040*
Positive scale 21.1(5.9) 19.7 (6.0) 19.8 (6.0) .070
Negative scale 14.6 (7.9) 13.0(7.1) 13.1(7.2) .054
General psychopathology scale  35.6(10.3)  34.1(9.8) 34.2(9.8) 220

GAF, mean (SD)

Total score 37.7(145) 40.7(13.7) 40.6(13.8) .090
Symptomatology 38.6 (14.1) 41.1 (14.2) 41.0(14.2) .150
Disability 42.5(12.4) 45.7 (13.3) 45.6 (13.3) .050%*

2Figures may not add up to the total n due to missing information.

PEconomically inactive was defined as students and homemakers.

Schizophrenia spectrum disorders include schizophrenia, schizophreniform disorder,
and schizoaffective disorder.

*Significant at P<.05.

Abbreviations: DUP =duration of untreated psychosis, GAF =Global Assessment of
Functioning, PANSS = Positive and Negative Syndrome Scale.

had defaulted, 28 (1.4%) who were deceased, and 19 (0.9%) whose
diagnoses were later revised to nonpsychotic disorders.

The prevalence of clozapine use in patients who had completed
at least 2 years of follow-up with EPIP was 4.3% (n=69). Of the 28
patients who were deceased, 1 patient had been prescribed clozapine.
We were unable to establish the cause of death for deceased patients,
as their medical records were sealed. None of the patients who were
discharged early, had defaulted, or had their diagnoses revised had been
prescribed clozapine.

Table 1 shows the baseline clinical and demographic characteristics
of patients who had completed at least 2 years of follow-up. The
mean (SD) age was 27.6 (6.6) years. The majority were male (51.3%),
Chinese (77.2%), single (79.8%), and unemployed (44.8%); had tertiary

Clozapine Use in First-Episode Psychosis

education (52.3%); and had schizophrenia
spectrum (ie, schizophrenia, schizophreniform
disorder, and schizoaffective disorder) and
delusional disorders (76.5%). Their mean (SD)
and median duration of untreated psychosis
was 14.5 (26.2) and 5 months, respectively.
Their mean (SD) PANSS and GAF total scores
at baseline were 66.9 (17.6) and 40.6 (13.8),
respectively.

As compared to patients who were not
prescribed clozapine, those who were prescribed
clozapine were significantly less likely to be
employed (P=.039). They were also significantly
more likely to have schizophrenia spectrum
and delusional disorders (P=.028) and higher
PANSS total (P=.040) and lower GAF disability
(P=.050) scores at baseline (Table 1). Among
those who were prescribed clozapine, increased
age at onset was significantly associated with a
lower likelihood of being prescribed clozapine
(OR=0.95; 95% CI, 0.90-0.99; P=.045), while
those with secondary education had a higher
likelihood of being prescribed clozapine as
compared to those with primary education and
below (OR=3.06; 95% CI, 1.04-9.06; P=.043)
(Table 2). For time to clozapine initiation, those
with secondary education (HR=2.97; 95% ClI,
1.02-8.63; P=.046) (vs those with primary
education and below) and those who were
unemployed (HR=2.34; 95% CI, 1.09-5.04;
P=.030) and economically inactive (HR=2.35;
95% CI, 1.01-5.49; P=.048) (vs those who were
employed) were significantly associated with
shorter time to clozapine initiation (Table 3).

At the end of 2 years, 53.6% (n=37) of
patients who were prescribed clozapine had
achieved symptomatic remission. Criteria
for functional remission was met by 39.1%
(n=27), and 18.8% (n=13) of patients met
criteria for both symptomatic and functional
remission and were considered to have
achieved recovery. Correspondingly, among
those not prescribed clozapine, 54.3% (n=2833)
had achieved symptomatic remission, 52.1%
(n=799) had achieved functional remission,
and 30.1% (n=462) were considered to have
achieved recovery. The rates of functional
remission (P=.019) and recovery (P=.046)
were significantly different between users and
nonusers of clozapine. However, after adjusting
for sociodemographic variables, diagnosis,
duration of untreated psychosis, and PANSS and
GAF scores at baseline using multiple logistic
regression analyses, we found no statistically
significant differences between clozapine users
and nonusers in terms of functional remission
(P=.067) and recovery (P=.263) rates.
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Table 2. Predictors of Clozapine Use (n=69)

Table 3. Factors Associated With Shorter Time to Clozapine
Initiation (n=69)

Characteristic OR? 95%Cl  PValue
Age 0.95 0.90-0.99 .045* Characteristic HR? 95% Cl  PValue
Gender Age 0.95 0.90-1.00 .060
Female Reference Gender
Male 1.23 0.71-2.11 461 Female Reference
Ethnicity Male 1.23 0.72-2.10 440
Chinese Reference Ethnicity
Malay 1.02 0.48-2.16 .956 Chinese Reference
Indian 1.16 0.44-3.07 .769 Malay 1.02 0.50-2.12 941
Others 0.90 0.11-7.23 923 Indian 0.92 0.32-2.58 .867
Marital status Others 0.91 0.12-6.87 .928
Single Reference Marital status
Married 0.97 0.37-2.52 943 Single Reference
Separated/divorced/widowed 1.22 0.24-6.37 811 Married 1.07 0.42-2.76  .882
Employment status Separated/divorced/widowed 133 0.30-5.88 .704
Employed Reference Employment status
Unemployed 1.98 0.95-4.12 .067 Employed Reference
Economically inactive® 1.97 0.37-252 129 Unemployed 234 1.09-5.04 .030*
Education level Economically inactive® 235 1.01-5.49 .048*
Primary and below Reference Education level
Secondary 3.06 1.04-9.06 .043* Primary and below Reference
Tertiary 1.96 0.66-5.86 .227 Secondary 297 1.02-8.63 .046*
DSM-1V diagnosis Tertiary 193 0.66-5.68 .232
Schizophrenia spectrum®and Reference DSM-IV diagnosis
delusional disorder Schizophrenia spectrum¢and Reference
Mood disorders with psychotic features 0.13 0.02-1.00 .050 delusional disorder
Brief psychotic disorder and psychotic 0.68 0.28-1.66 .397 Brief psychotic disorder and psychotic 0.71 0.30-1.70 488
disorder not otherwise specified disorder not otherwise specified
Duration of untreated psychosis 1.01 0.99-1.02 .182 Duration of untreated psychosis 1.01 0.99-1.01 .147
PANSS PANSS
Positive scale 1.04  0.98-1.10 .161 Positive scale 1.04  098-1.09 .197
Negative scale 1.01 0.97-1.05 .686 Negative scale 1.01 0.97-1.05 .654
General psychopathology scale 0.99 0.96-1.02 .533 General psychopathology scale 099  0.96-1.02 .572
GAF GAF
Symptomatology 0.99 0.96-1.02 454 Symptomatology 0.98 0.95-1.02 .378
Disability 1.00 0.97-1.03 .990 Disability 0.99 0.97-1.03 .908

20btained using multiple logistic regression.

bEconomically inactive was defined as students and homemakers.

Schizophrenia spectrum disorders include schizophrenia,
schizophreniform disorder, and schizoaffective disorder.

*Significant at P<.05.

Abbreviations: GAF =Global Assessment of Functioning, OR=odds ratio,
PANSS = Positive and Negative Syndrome Scale.

20btained using Cox proportional hazards regression.

PEconomically inactive was defined as students and homemakers.

Schizophrenia spectrum disorders include schizophrenia,
schizophreniform disorder, and schizoaffective disorder.

*Significant at P<.05.

Abbreviations: GAF = Global Assessment of Functioning, HR=hazard ratio,
PANSS = Positive and Negative Syndrome Scale.

Medical records for 68 patients were available for
extraction of additional clinical data. Table 4 illustrates
the prescription patterns of antipsychotic drugs prior to
clozapine initiation. The majority of these antipsychotic
drugs (53.4%) were discontinued due to a lack of efficacy;
36.0% were due to intolerability of side effects, 5.3% were due
to treatment adherence issues, and 5.3% were due to patients’
and families” preferences. A total of 20 patients (29.4%) had
received antipsychotic drug treatment above maximum
doses—12 patients (17.6%) were prescribed olanzapine 25
mg/d, 7 (10.3%) were prescribed olanzapine 30 mg/d, and
1 (1.5%) was prescribed quetiapine 900 mg/d. The mean
total number of different antipsychotic drugs prescribed
prior to clozapine initiation was 3.4 (SD=1.2) (median=3,
interquartile range [IQR] =1.8; range, 2-7). The mean total
number of different typical and atypical antipsychotic drugs
prescribed prior to clozapine initiation was 1.2 (SD =1.2)
(median=1, IQR=2.0; range, 0-4) and 2.2 (SD=0.9)
(median =2, IQR=1.0; range, 1-5), respectively. Prior to
clozapine initiation, 75.0% of patients were prescribed >3
different antipsychotics (Figure 1).

Among those who were prescribed clozapine, the mean
(SD) time to clozapine initiation from first contact with
EPIP was 57.4 (39.3) weeks. Before initiation of clozapine,
44 patients (64.7%) had at least 2 adequate antipsychotic
treatment episodes and therefore fulfilled the criteria for
treatment resistance. The mean theoretical delay in clozapine
initiation for the 44 patients who had at least 2 adequate
antipsychotic treatment episodes was 19.3 weeks (SD=27.1;
range, 0-117).

DISCUSSION

Schizophrenia is estimated to be treatment resistant
in approximately 30% of patients.*®*° It is likely that the
prevalence of treatment resistance in the study population
was much higher than the observed prevalence of clozapine
initiation (ie, 4.3%). Further detailed analyses revealed
several shortcomings in the prescription practices. First,
clozapine initiation was delayed by an average of 5 months,
with the longest delay being 2.5 years. Second, prior to
commencing clozapine, about one-third of patients had
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Table 4. Prescription Patterns of Antipsychotic Drugs Used Prior to Clozapine Initiation

Prescription ~ Maximum Dose, Maximum Duration of Duration of
Frequency, Median (IQR), Dose, Range, Treatment, Treatment,
Antipsychotic n (%) mg mg Mean (SD), wk  Range, wk Reasons for Discontinuing, n (%)®
Oral typical antipsychotic
Haloperidol 27 (11.8) 5.0 (5.0) 1.5-25.0 0(15.0) 1-60 A:7(25.9);B:19(70.4); C: 1 (3.7)
Trifluoperazine 14 (6.1) 10.0 (4.0) 2.0-20.0 164 (36.5) 1-136 A:3(21.4);B:10(71.4); D 1(7.1)
Sulpiride 9(3.9) 600.0 (600.0) 100.0-1000.0 45.0 (63.7) 1-167 A:5(55.6);B:3(33.3);C:1(11.1)
Chlorpromazine 4(1.7) 100.0 (193.8) 25.0-250.0 20.3(17.0) 5-44 A:2(50.0); B: 1 (25.0); D: 1 (25.0)
Oral atypical antipsychotic
Risperidone 60 (26.2) 4.0(2.0) 0.5-6.0 20.4 (30.3) 1-164 A:30(50.0); B: 22 (36.7); C: 4 (6.7); D: 4 (6.7)
Olanzapine 50(21.8) 20.0 (5.0) 10.0-30.0 28.4(36.5) 2-155 A:37 (74.0); B: 8 (16.0); C: 1 (2.0); D: 4 (8.0)
Quetiapine 15 (6.6) 500.0 (350.0) 100.0-900.0 34.3 (40.0) 1-147 A:13(86.7); C:2(13.3)
Aripiprazole 13(5.7) 15.0(11.3) 10.0-30.0 16.2(13.3) 1-36 A:8(61.5);B:3(23.1); C:1(7.7); D: 1 (7.7)
Amisulpride 3(1.3) 350.0 (100.0) 300.0-400.0 10.5(3.5) 8-13 A:2(66.7);B: 1(33.3)
Paliperidone 2(0.9) 6.0 (6.0) 3.0-9.0 17.0 (20.0) 3-31 A:1(50.0); B: 1 (50.0)
Depot antipsychotic®
Flupenthixol 13(5.7) 125.0(0.0) 83.3-187.5 16.3(23.9) 1-73 A: 6 (46.2);B: 7 (53.8)
Risperidone 6 (2.65) 125.0 (56.25) 75.0-150.0 233(17.7) 6-56 A:4(66.7); D: 2 (33.3)
Fluphenazine 5(2.2) 250.0 (104.15) 125.0-250.0 7.6 (7.0) 2-17 A:1(20.0); B: 4 (80.0)
Pipotiazine 5(2.2) 93.8(93.8) 31.3-156.3 9.0(10.2) 3-27 A: 2 (40.0); B: 3 (60.0)
Zuclopenthixol 3(1.3) 166.7 (187.5) 62.5-250.0 32.7(30.5) 2-63 A:2(66.7); C: 1(33.3)

aA=lack of efficacy, B=side effects, C=nonadherence, D= patient’s/family’s request.
bDepot dosages were converted to chlorpromazine equivalents based on international consensus and guidelines.

Abbreviation: IQR=interquartile range.

Figure 1. Frequency of Different Antipsychotic Drugs
Prescribed Prior to Clozapine Initiation (n=68)
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received antipsychotic drug treatment above maximum
dosages. Third, 75% of patients were prescribed > 3 different
antipsychotics prior to clozapine initiation.

Globally, studies of clozapine utilization have shown
that adherence to guidelines has been poor, with clozapine
being consistently underutilized in the United States,!
United Kingdom,*”*> Canada,***> New Zealand,* and
Australia.*”*8 In the United Kingdom, substantial delays
to clozapine initiation (average of 4 to 5 years) remain, and
antipsychotic polypharmacy (36.2%) and dosing above
maximum limits (34.2%) continue to be a problem.*”#24° In
Canada, 68% of patients had tried 3 or more antipsychotics
before switching to clozapine; and the median length of
therapy prior to clozapine initiation was 8.9 years in males
and 7.7 years in females.** Compared to these data, this study

seemed to reveal a much shorter delay in clozapine initiation,
which could be attributed to better care provided by a
multidisciplinary early intervention service. However, the
fact that previous studies examined chronic schizophrenia
populations and not first-episode psychosis populations is
something that needs to be considered, as results may not
be directly comparable. More significantly, it is important
to note that patients were followed up by EPIP for only 2 to
3 years. Hence, there could have been lengthier delays that
were not picked up.

The methodology employed to calculate theoretical
delays in clozapine initiation was probably the most accurate
approach possible for a retrospective review. However, it
was a conservative approach that did not take into account
inappropriate extensions of antipsychotic trials despite lack
of treatment response. Indeed, a closer look at the data
gave indications that clozapine was not introduced at the
earliest opportunity. Beyond the low prevalence of clozapine
initiation, high rates of prescription above recommended
maximum dosages (an approach that clearly has risks
outweighing benefits) were also identified. Furthermore, 75%
of patients were prescribed at least 3 different antipsychotics
prior to clozapine initiation even though the main reason
for discontinuation of an antipsychotic drug was lack of
efficacy. The study data also revealed that antipsychotic drugs
prescribed prior to clozapine initiation were of adequate
dosages and generally for long durations (ranging from
a mean of 7.6 to 45.0 weeks). Adding to this, the average
time to clozapine initiation from first contact with EPIP was
approximately 13 months. It was likely that either patients
were not readily accepting recommended clozapine treatment
or psychiatrists were inappropriately extending ineffective
antipsychotic trials instead of switching patients to clozapine.

Given the undisputed benefits of clozapine for treatment-
resistant schizophrenia, we wanted to identify predictors of
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that vulnerable patients could be identified early and draw
maximum benefits from clozapine. Compared to patients
who never received clozapine, clozapine users were more
likely to be unemployed and have higher PANSS total and
lower GAF disability scores at baseline, indicating that they
were more unwell (both in terms of symptoms and function)
compared to their counterparts. Despite a small sample
size (n=69), younger age at onset was identified as a key
predictor of clozapine use. This was consistent with results
from a large-scale Danish study™ that looked at predictors
of clozapine use in treatment-resistant schizophrenia.
When predictors for shorter time to clozapine initiation
were examined, results indicated that patients who were
unemployed and economically inactive (ie, students and
homemakers) were more likely to be started on clozapine
earlier than those who were gainfully employed. Compared
to patients with primary education level, those who had
obtained secondary but not tertiary education were found
to predict both clozapine use and shorter time to clozapine
initiation—an interesting finding worth exploring in future
prospective studies involving larger sample sizes. Overall,
results from this study suggest that having a younger age
at onset, having lower baseline functioning (as indicated
by a lack of employment and having a lower GAF disability
score), and being more symptomatic at baseline (as indicated
by having a higher PANSS total score) are factors associated
with clozapine use in patients with first-episode psychosis.

Finally, rates of remission and recovery at 2 years were
examined. Despite being more unwell at baseline, patients
who were treated with clozapine managed to attain rates of
remission and recovery similar to those who never received
clozapine, indicating that clozapine may indeed have an
important role in improving outcomes in first-episode
psychosis.

This study had a few limitations. A retrospective study
design was employed, and additional clinical data not
available on the EPIP database were obtained from medical
records. Consequently, it is possible that some details could
have been missed, if not documented properly. Also, we
were not able to determine the exact reason for initiation of
clozapine. It is conceivable that some patients were started
on clozapine for reasons of treatment intolerance rather
than treatment resistance. However, atypical antipsychotics
have been available as alternatives to clozapine for treatment
intolerance. Since all patients in the study had received at
least 1 atypical antipsychotic drug prior to starting clozapine,
it is very unlikely that antipsychotic intolerance was the
predominant or sole reason for many, if any, of the patients
commencing clozapine. Lastly, the sample size of clozapine
users (n=69) was small and could have accounted for the
lack of significant predictors of clozapine use.

Notwithstanding these limitations, there were several
strengths in the study. To the best of our knowledge, this is
the first Asian study assessing the use of clozapine in a first-
episode psychosis population. The comprehensiveness of
our analyses allowed us to draw accurate and substantiated

conclusions. Also, a retrospective, naturalistic study approach
eliminated recall bias and allowed for a true depiction of
prescription practices since clinicians were not aware at the
point of prescription that such a study would be done. A
major strength of the study was the robustness of the data.
We were able to utilize a registry that captured information
prospectively. The variables collected were clearly defined
and objectified by the use of standard psychiatric rating
instruments. Data integrity was subjected to stringent and
regular quality checks by the relevant governing body. The
integrity of the EPIP database was further demonstrated by
the fact that only 2.1% of patients had missing data albeit the
data examined spanned over 11 years.

In conclusion, we have confirmed in this study that
the prescribing of clozapine is low, delayed, and preceded
by attempts at prescription of antipsychotic drugs above
recommended maximum limits. We also found that having
a'younger age at onset, having lower baseline functioning (as
indicated by a lack of employment and having a lower GAF
disability score), and being more symptomatic at baseline (as
indicated by having a higher PANSS total score) are factors
associated with clozapine use. We take reference from the
findings of our study to lay a platform for future research
examining the earlier use of clozapine in first-episode
psychosis as well as barriers to clozapine initiation.
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