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Background: The superior efficacy of clozapine in treatment resistant schizophrenia has been clearly demon-
strated, yet there are often delays in the commencement of clozapine. In this study, we aimed to determine;
the proportion of young people with a first episode of psychosis (FEP) whowould be considered eligible for clo-
zapine treatment, the theoretical delay in commencing clozapine and to compare the outcomes of those treated
with clozapine to those who were eligible but not treated with clozapine.
Methods: This study was conducted at Orygen Youth Health (OYH), a youthmental health service for young peo-
ple aged 15–24. All clients who were treated at the Early Psychosis Prevention and Intervention Centre (EPPIC)
clinic between 01.01.2011 and 31.12.2013 were included.
Results: 544 young people presented with a FEP in the study period and 9.4% (N = 51) subsequently fulfilled
criteria for treatment-resistant schizophrenia. Of these individuals, thirty (58.8%)were commencedon clozapine,
in addition to a further eleven. Themedian delay to the commencement of clozapinewas 42 weeks (I.Q.R. = 7.5–
64). Of those commenced on clozapine, 76.6% achieved remission of positive psychotic symptoms and 50% were
in employment or education by the time of discharge or transfer to the adult mental health services. The rate of
discontinuation of clozapinewas 24.4% and 60.0% of discontinuations were due to cardiac complications and the
remainder were due to non-compliance.
Conclusions: These findings suggest that early intervention for psychosis services have a crucial role in ensuring
timely initiation of clozapine in individuals with a diagnosis of treatment-resistant schizophrenia.

© 2018 Elsevier B.V. All rights reserved.
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1. Introduction

In a survey conducted in 2010, it was estimated that 64,000 people
in Australia suffer from a psychotic disorder, that is, 0.5% of the popula-
tion aged 18 to 64 years (Morgan et al., 2012). Psychosis is a leading
contributor to the burden of disease in young people, affecting the indi-
viduals themselves, their families and the communities (Rossler et al.,
2005). Over half of individuals (58%) with a first episode of psychosis
(FEP) achieve symptomatic remission (Lally et al., 2017), however this
leaves a proportionwhodo not achieve full symptomatic remission. Na-
tional and international clinical guidelines for early psychosis recom-
mend clinicians to consider clozapine in individuals with a diagnosis
of schizophrenia who have not responded adequately to treatment
with at least two antipsychotics medications, at least one of which
should be a second-generation antipsychotic medication (Howes et al.,

2016). This recommendation is based on the established findings that
clozapine is superior to other antipsychotic medications in terms of
symptomatic outcomes (Siskind et al., 2016), lower rates of discontinu-
ation (Girgis et al., 2011), hospitalisation (Land et al., 2017) and early
mortality (Tiihonen et al., 2009). Furthermore, earlier use of clozapine
is associated with an improved likelihood of achieving symptomatic re-
mission (Edwards et al., 2011).

Therefore, this evidence has led to the recommendation for cloza-
pine to be considered earlier when treatment resistance is evident
(Agid et al., 2010; Kerwin, 2007). Despite these guidelines, clozapine
is under-prescribed and underutilised (Goren et al., 2013). Based on
the prevalence of treatment resistance, it is estimated that 16–20% of in-
dividuals with schizophrenia would be treated with clozapine (Chakos
et al., 2001; Mortimer et al., 2010; Remington et al., 2013). However,
rates as low as 2–3% are observed in the United States (Sernyak and
Rosenheck, 2008) and 7% in Canada (Latimer et al., 2013). In the United
Kingdom, it was reported that only 14–50% of eligible patients were
actually treated with clozapine (Stroup et al., 2009), while in Australia,
approximately one quarter of those with treatment resistant schizo-
phrenia have a trial of clozapine (Forrester et al., 2015). Furthermore,
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for the small proportion of individualswho commence clozapine, delays
of over five years have repeatedly been reported (Doyle et al., 2017;
Wheeler et al., 2014; Yada et al., 2015).

Therefore, the aims of this study were to describe the real-world ac-
ceptability and prescription of clozapine and outcomes of young people
prescribed clozapine in an early intervention for psychosis service. The
objectives were to determine: (i) the proportion of young people with a
FEP who would be considered eligible for clozapine based on clinical
guidelines, (ii) the proportion of those eligible who were subsequently
commenced on clozapine, (iii) the mean time to initiation of clozapine
and any theoretical delays in the commencement of clozapine, (iv) the
number of adequate trials of antipsychotic medications that preceded
the commencement of clozapine, (v) whether there were any demo-
graphic or clinical factors at baseline associated with subsequently devel-
oping treatment-resistant schizophrenia, (vi) the adverse events and
discontinuation of clozapine, (vii) the outcomes of those who were com-
menced on clozapine compared to those who were eligible but did not
commence clozapine.

2. Methodology

2.1. Setting

Orygen Youth Health (OYH) is a specialist young mental health ser-
vice based in theNorth-Western area ofMelbourne, Australia, for young
people between the age of 15 and 24. The Early Psychosis Prevention
and Intervention Centre (EPPIC) service within OYH provides care
to approximately 400 young people annually with a FEP from a geo-
graphically defined catchment area of over 1 million residents.
Sources of referral include local mental health services, general prac-
titioners, law enforcement agencies, community support services,
family members and friends, and self-referral. Clients can attend
OYH for a maximum of two years, except if they are aged b16 at the
time of referral, in these situations, clients can attend until they
reach the age of 18 years. The discharge destination of clients will de-
pend upon their individual needs and discharge destinations usually in-
clude general practitioners, private psychologists or psychiatrists or
adult mental health services.

2.2. Case identification (participants)

Cases included in this study were all individuals assessed over the
period 1 January 2011 and 31 December 2013 and identified as having
a first episode of a psychotic disorder, which was defined as a DSM-IV
diagnoses of schizophrenia, schizophreniform disorder, schizoaffective
disorder, substance-induced psychotic disorder, delusional disorder,
bipolar disorder with psychotic features, major depressive disorder
with psychotic features, brief psychotic disorder, and psychotic disorder
not otherwise specified (NOS). At OYH, individuals with persistent pos-
itive symptoms at 12 weeks are discussed at the Treatment Resistance
Early Assessment Team (TREAT) panel, which is a consultation team
that provides assistance to clinicians at EPPIC. This service aims to
identify young people who have not responded to their initial treat-
ment. In a study conducted between July 1996 and December 2001, a
total of 1388 young people with a FEP were screened for persistent
positive symptoms and after 12 weeks of treatment, 20% had persis-
tent positive psychotic symptoms. (Edwards et al., 2002) The TREAT
panel then reviews pharmacological, psychological and social inter-
ventions that may be of benefit to the individual and their family. A
psychological treatment for persistent positive psychotic symptoms
called Systematic Treatment of Persisting Psychosis (STOPP) has
been developed. (Herrmann-Doig and Edwards, 2009) The TREAT
panel also identifies whether an individual would be eligible for cloza-
pine treatment.

2.3. Study design

This study was conducted as a retrospective study of eligible partic-
ipants. Demographic and clinical data were extracted from the client
files and electronic medical records.

2.4. Inclusion and exclusion criteria

The inclusion criteria to the EPPIC service were (i) diagnosis of a FEP
according to the ICD-10 or DSM-IV, (ii) age of between 15 and 24 years
at the time of presentation; (iii) residence within the North-Western
catchment area at the time of presentation; (iv) no previous history of
a psychotic disorder. However, there can be exceptionsmade for criteria
(iv), such as if young people have received treatment for a psychotic dis-
order from the Child & Adolescent mental health services. Individuals
with comorbid substance misuse or dependence, comorbid personality
disorders, and intellectual disabilitywere also included. Individualswho
meet inclusion criteria can receive treatment for up to 24 months in
EPPIC.

2.5. Instruments, measures and sources of information

Each file contains information compiled during the treatment period
from various sources. Clinical information such as diagnoses at three
months and at discharge, any hospital admissions, type and number of
antipsychoticmedication prescribed, aswell as episodes of exacerbation
and relapses were recorded. Diagnoses were made by the treating con-
sultant psychiatrist.

The short form of the ‘Scale for theAssessment of Positive Symptoms
(SAPS)’ and the short form of the ‘Scale for the Assessment of Negative
Symptoms (SANS)’ were used in this study and are validated instru-
ments. (Alonso et al., 2008) The short form SAPS includes four domains
of positive psychotic symptoms, namely; hallucination, delusion, bi-
zarre behaviour and positive formal thought disorder, while the short
form SANS includes four domains of negative symptoms, namely; affect
flattening, alogia, avolition/apathy and anhedonia.Within each domain,
separate symptoms are rated from zero (absent) to five (severe). The
short form SAPS and SANS instruments were utilised to measure the
positive and negative symptoms of schizophrenia every three months,
based on mental state examination (MSE) recorded in the files.

The criteria for diagnosingmyocarditis is taken fromRonaldson et al.
(2010) and this included signs of cardiac dysfunction (such as persistent
tachycardia, peripheral oedema, febrile systemic illness) and the pres-
ence of at least one of the following diagnostic abnormalities: elevated
troponin, elevated CK-MB levels, changes on electrocardiographic con-
sistent with myocarditis or evidence of right or left ventricular systolic
dysfunction on echocardiogram (Ronaldson et al., 2010). Tachycardia
was defined as a heart rate equal or N120 beats per minute or an in-
crease of 30 beats per minute from baseline. A QTc of N440 ms in men
and 460 ms in women was considered to be prolonged QTc. An amber
alert was defined as a white blood cell count of between 3 and 3.5 ×
109/l or a neutrophil count of between 1.5 and 2.0 × 109/l. A red alert
was defined as a white blood cell count of b3 × 109/l or a neutrophil
count of b1.5 × 109/l.

2.6. Estimating the delay in commencing clozapine

The Australian clinical guidelines for Early Psychosis make the rec-
ommendation to ‘start low and go slow’ with antipsychotic medication
in young people with a first episode of psychosis who are drug naïve
(Early Psychosis Guidelines Writing Group and EPPIC National Support
Program, 2016). Treatment resistant schizophrenia (TRS) was defined
as the presence of persistent positive psychotic symptoms in an individ-
ual with a diagnosis of schizophrenia who has not responded ade-
quately to at least two trials of antipsychotic medication, of sufficient
duration, dose and compliance (Howes et al., 2016). The guidelines
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