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ABSTRACT

Background: Clozapine is indicated for treatment-resistant
schizophrenia (TRS), but only 30%-60% of patients will respond.
There have been studies of clozapine augmentation with oral
second-generation antipsychotics with mixed results, but no
studies considering the combination with long-acting injectable
antipsychotics (LAIAs). This study is the first to attempt to establish
the benefits of the combination of clozapine and LAIAs in TRS using
a variety of outcome measures of symptomatology and quality of
life.

Methods: A mirror-image study design was employed to review
outcome measures 2 years pre and post combination of clozapine
with a LAIA in a small sample of patients with chronic schizophrenia
or schizoaffective disorders followed by the assertive community
treatment service in the community. Outcome measures include
demographic data, Brief Psychiatric Rating Scale, Clinical Global
Impressions Scale-Improvement and Severity, 24-item Behavior and
Symptom Identification Scale, World Health Organization Quality
of Life Scale, Health of the Nation Outcome Scales, Threshold
Assessment Grid, number of admissions, emergency department
(ED) visits, and hospital bed days.

Results: Paired sample t tests showed a statistically significant
reduction in average ED visits and hospital admissions in the 2 years
post combination, with an average 1.8 fewer ED visits (95% Cl, 0.58—
3.02, P=.024) and a mean reduction of 0.85 hospital admissions
(95% Cl, 0.363-1.337, P=.008). The reduction in hospital bed days
post combination was not statistically significant. Chart reviews
found insufficient data for analysis of the remaining outcome
measures.

Conclusions: The combination of clozapine and a long-acting
injectable antipsychotic appears to reduce health care utilization
in terms of ED visits and number of hospital admissions. Larger
prospective studies will be required to confirm the results.
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chizophrenia is a devastating, serious, and persistent

mental illness, costing untold millions of dollars
in lost productivity for those afflicted.! Successful
management is complicated by a subset of patients
who are deemed “treatment refractory” after failure
to appropriately respond to at least 2 trials of different
antipsychotics.? Studies®* have suggested that clozapine
may be superior to other second-generation antipsychotics
(SGAs) in controlling symptoms that are not responsive
to conventional or first-generation antipsychotics
(FGAs) in patients with chronic schizophrenia. Studies>®
indicate that approximately 30%-50% of patients with
schizophrenia do not respond to older antipsychotics such
as chlorpromazine or haloperidol. In such cases, a trial
with an SGA is typically warranted. However, because of
clozapine’s burden of serious side effects, debate remains
as to whether multiple trials involving some or all of the
SGAs should be undertaken before treating a patient with
clozapine.”

There is consistent evidence that clozapine is the most
effective antipsychotic for severe refractory schizophrenia;
approximately 30%-60% of people with schizophrenia
who fail to respond to other antipsychotics may respond to
clozapine.®~!? Although not all studies of clozapine in first-
episode patients have found evidence of superiority over
other antipsychotics,'® some research!*!> suggests that
clozapine can be effective for first-episode patients whose
psychotic illness fails to remit during the early months of
treatment. Moreover, there are claims of other benefits
with the use of clozapine, including improvement in
cognitive function,'®"!® reduction in suicidality,?*?! relief
of caregiver burden,? decrease in cigarette smoking,*
and, possibly, less need for adjunctive medications.?*?°
There is also relatively strong evidence for antihostility
and antiaggression with the use of clozapine independent
of its efficacy or improvement in side effects such as
akathisia.?*-%

The current guidelines for the treatment of
schizophrenia acknowledge the role of clozapine in the
management of treatment-resistant schizophrenia (TRS)
and treatment of residual symptoms, persistent violent
behaviors, and suicidal thoughts or behaviors.’*3! The
Canadian clinical practice guidelines for the treatment of
schizophrenia,®? in addition to the preceding indications,
also acknowledge the beneficial role of clozapine in
patients with tardive dyskinesia and the need for earlier

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2020 Copyright Physicians Postgraduate Press, Inc.

Prim Care Companion CNS Disord 2020;22(4):19m02560

PriMARYCARECOMPANION.COM [H el



Grimminck et al

Clinical Points

B The combination of clozapine and a long-acting injectable
antipsychotic (LAIA) leads to lower health care utilization
including emergency department visits and psychiatric
admissions.

B The combination of clozapine with an LAIA showed a
trend toward improved quality of life for patients with
schizophrenia and schizoaffective disorder.

use of clozapine in the course of schizophrenia. The Texas
Medication Algorithm Project®® recommends that 2 trials
of other antipsychotics should precede a clozapine trial, but
earlier use of clozapine should be considered in patients
with a history of recurrent suicidality, violence, or comorbid
substance abuse. The recommendations suggest that the
persistence of positive symptoms > 2 years warrants and >5
years requires a clozapine trial, independent of number of
preceding antipsychotic trials. Furthermore, guidelines and
consensus statements have consistently recommended the
routine use of a single antipsychotic drug at a standard dose
in routine practice.34-*

Despite the robust evidence for efficacy in TRS, the
therapeutic response to clozapine may be inadequate. Only
30%-60% of patients with TRS will respond satisfactorily.*’
The clinical implication is that a significant number of
patients with TRS would require additional measures
to achieve optimum therapeutic benefits. The period
recommended for an adequate trial of clozapine varies from
4 to 12 months.***3 Schulte*? reviewed studies of plasma
drug monitoring and the time to response and concluded
that an adequate trial should be a duration of at least 8
weeks. However, response may take longer in a proportion
of patients. Meltzer*! reported that 30% of TRS patients
treated with clozapine responded by 6 weeks, another 20%
by 3 months, and a further 10% to 20% by 6 months. Some
of the patients responding at 3 and 6 months had the greatest
reductions in BPRS scores at 12 months.*! Therefore, Kerwin
and Bolonna*? concluded that it would be reasonable to test
clozapine monotherapy for 6 months.

When there is inadequate response to clozapine, it is
imperative to consider a number of factors before adding
another agent. These factors include adherence, side
effect burden, ongoing substance use, lack of psychosocial
rehabilitation, and comorbidities such as depression. Factors
influencing clozapine plasma levels may also contribute
to inadequate response, poor tolerability, and side effects.
These factors include daily dose, age, sex, and drug-drug
interactions including the effects of caffeine and cigarette
smoking.?*** The target plasma clozapine level to ensure
an adequate trial is generally considered to be 350 ng/mL
(1,070 nmol/L), although clinical response is commonly
seen at lower levels.*>*¢ Anecdotal observations by clinicians
have noted that change in clinical status from inpatient to
outpatient may contribute to loss of therapeutic response
to clozapine. This loss of therapeutic response is largely

aftributed fto lifestyle changes, including reésumption or
increased cigarette smoking, nonadherence, and differences
in the level of psychosocial support and supervision.

There are some indications that clozapine augmentation
with a second antipsychotic may be more effective for
the reduction of negative symptoms rather than positive
symptoms.*”*8 When choosing the augmenting antipsychotic,
consideration should be given to antipsychotics with a
complementary receptor profile to clozapine and a side
effect profile that minimizes compounding recognized
problems with clozapine such as sedation and metabolic
side effects.*” Risperidone has been the most studied
antipsychotic as an adjunct to clozapine in randomized
controlled trials (RCTs).#$%0-53 However, RCTs have also
investigated the addition of sulpiride, amisulpride, or
aripiprazole to clozapine,*”-**~>¢ and there are relevant open
trials and case reports®”*® regarding add-on treatment with
ziprasidone. The evidence from these studies is inconsistent
and largely inconclusive. A Cochrane review™ examined 3
RCTs of clozapine combination with risperidone, sulpiride,
ziprasidone, or quetiapine but could not draw a conclusion
as to which particular combination was superior. Another
Cochrane review® that specifically addressed sulpiride
add-on to clozapine concluded that while the combination
may be more effective than clozapine alone in this context,
more robust data were required. Meta-analyses®' - of larger
numbers of relevant clinical trials have concluded that the
expected benefit is at best modest and may not be evident
for at least 10 weeks of treatment.

Despite the obvious potential for increased nonadherence
with oral antipsychotic combination treatment, no study
has explored the presumed benefits of the combination of
long-acting injectable antipsychotics (LAIAs) and clozapine.
Benefits of LAIAs over oral antipsychotics include assurance
of medication delivery, convenience, early identification of
nonadherence, decreased frequency of dosing, and decreased
oral polypharmacy. Recommendations have been made for
use of LAIAs in all phases of treatment, especially in the
setting of partial adherence or nonadherence.%* LAIAs were
also shown to prevent hospitalization in a meta-analysis and
systematic review of mirror image studies by Kishimoto et
al.® Two reviews®®” confirm that LAIAs may lead to a
reduction in hospitalization and health care utilization as
well as improved quality of life.

Thus, the study objective was to evaluate the effectiveness
of the combination of LAIAs and clozapine in the
management of TRS using a variety of outcome measures of
symptomatology, health care utilization, and quality of life.

METHODS

Sample

The study sample comprised outpatients attending
the assertive community treatment (ACT) team clinics in
Calgary, Alberta, Canada. ACT teams provide intensive
outreach services to adults with severe and persistent
mental illness who were unable to engage in traditional
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mental health Services. The inclusion critéria were patients
over the age of 18 years meeting criteria for schizophrenia
or schizoaffective disorder according to the DSM-5 with or
without comorbid substance use disorders who have shown
a partial response to clozapine or an LAIA and are currently
on the combination of clozapine and an LAIA. Patients
with comorbid substance use disorders were included given
the high level of comorbidity with psychotic disorders and
to improve the external validity of the study. Similarly,
patients currently taking mood stabilizers, benzodiazepines,
anticholinergics, and antidepressants were included to reflect
real-world polypharmacy necessary for symptom control in
this complex population. Patients were included regardless
of their history of nonadherence or partial adherence given
that suboptimal adherence is common in chronic psychotic
illness. Finally, we included patients whether or not they
were mandated to comply with the treatment plan per a
community treatment order (CTO) under the mental health
act of Alberta. Augmentation with either FGA or SGA LAIA
was also included.

Exclusion criteria include age >65 years, comorbid
dementia, or primary diagnosis of substance use. In this
mirror image study and chart review, patients on clozapine
with poorly controlled symptoms who did not receive an
LAIA were not included in the analysis, as the subjects
were defined a priori to include patients on combination
treatment only.

Ethics approval was obtained from the Conjoint Health
Research Ethics Board at the University of Calgary on June
6, 2014 and renewed yearly thereafter.

Study Design

This retrospective observational study used a mirror
image (or pre/post) design to compare measures pre and
post the addition of an LAIA to clozapine or vice versa.
The mirror date is the date of starting the combination of
clozapine and an LAIA. We reviewed data retrospectively on
outcome measures 2 years pre and 2 years post combination.
In the mirror image study design, the patient serves as their
own control with the only new variable being the intervention
of the combination treatment. This study design is effective
for this complex patient population involved in the highest
intensive level of community follow-up pre and post research
inclusion, hence the intensive level of care and strategies are
controlled for.

Outcome Measures

We reviewed charts and ACT databases to obtain basic
demographic data such as the patient’s age at the time of
starting combination treatment, sex, number of years at
ACT, primary diagnosis, secondary diagnosis (if applicable),
medical conditions, level of educational attainment, marital
status, employment status, current living situation, legal
involvement, and CTO status. These data are presented in
Table 1.

ACT collects the following outcome measures for clients
at intake and then yearly: Brief Psychiatric Rating Scale

Clozapine and LAIAs in Schizophrenia

Table 1. Demographic and Diagnosis Data of the Study
Population (N=20)2
Demographic n
Age,y
<29 2
30-39 7
40-49 4
6
1

50-59
=260
Sex
Male 14
Female 6
Marital status
Never married 10
Married 1
Separated or divorced 1
Legal involvement
Yes 1
No 3
Unknown
Level of education
Junior high or less
Partial high school
Completed high school
Partial technical school/college
Partial university
Employment status
Unemployed 13
Unknown
Housing
Market place rental
Living with friends/family
Supported living apartment
Approved home
Own home
Other
Approximate year of diagnosis
1970-1979
1980-1989
1990-1999
2000-2009
Primary diagnosis
Schizophrenia 20
Secondary diagnoses
Anxiety disorder 1
Substance use disorder 3
Unspecified 5

2Data were not available for all measures for each participant; all available
data are presented.
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(BPRS),%® Clinical Global Impressions Scale-Improvement
and Severity (CGI-I and CGI-S),* 24-item Behavior and
Symptom Identification Scale (BASIS-24),”° World Health
Organization Quality of Life Scale (WHO-QOL),”! Health
of the Nation Outcome Scales (HoNOS),”> and Threshold
Assessment Grid (TAG).”® Data on hospital bed days,
number of hospitalizations, and emergency department
(ED) visits were available through Alberta Health Services
health care utilization data systems.

For this study, outcome measures in the 2 years pre and
post combination were included in the statistical analysis.
If the outcome measures had not been updated in the 2
years prior to combination treatment, the last instance of
this measure was included. Data were included pre and post
combination for a mean+SD of 24+4 months to account
for unforeseen circumstances that might have led to a delay
in completing scales for treatment planning. In all cases,
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Figure 1. Number of Emergency Department (ED) Visits Pre (Left) and Post (Right)
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Figure 2. Number of Hospital Admissions Pre (Left) and Post (Right) Combination
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however, we included only 2 data points pre and post
combination.

Statistical Analyses

Paired sample ¢ tests were conducted for within-patient
comparison of number of ED visits, number of urgent care
visits, number of hospital admissions, and number of days
in mental health inpatient units in the 2 years pre and post
combination of clozapine and an LATA. HoNOS data were
compared for 5 patients pre and post combination, but data
were insufficient for statistical analysis.

RESULTS

Study Population

Twenty ACT patients were currently treated with
a combination of clozapine and an LAIA. Detailed
demographic data are outlined in Table 1. No patients were
lost to follow-up. The mean age was 43 years. The primary
diagnosis was schizophrenia for all patients. The average year
of diagnosis was 1994 with a range of 1979 to 2009. The mean
number of years at ACT was 4.85 years with a range of 1 to

10 years. Eight patients were on a CTO at some point during
the study period. Medical conditions included traumatic
brain injury (2 patients), thyroid disorders (2 patients),
seizure disorders (3 patients), and hypertension (1 patient).
Social supports were mostly a combination of professional
and personal or professional only for most clients for whom
data were available. One patient was involved in volunteer
work in the year prior to the combination. No patients were
students during the study period.

All patients post combination were taking clozapine with
a depot antipsychotic. Fifteen patients were on an atypical
antipsychotic depot (risperidone: 8, paliperidone: 6, and
aripiprazole: 1) and 5 were on a typical antipsychotic depot
(zuclopenthixol: 3, flupenthixol: 1, and fluphenazine: 1).

With respect to smoking and alcohol and drug use pre
and post combination, there appears to be a trend toward
reduction in alcohol and drug use post combination.
Given that only 3 patients (Table 1) were diagnosed with
a substance use disorder, the sample size was too small to
determine if the presence or absence of a substance use
disorder influenced outcomes related to the medication
combination.
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Figure 3. Number of Days in Mental Health Inpatient Units Pre (Left) and Post

(Right) Combination
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Health Care Utilization

Paired sample ¢ tests showed a statistically significant
reduction in mean number of ED visits in the 2 years post
combination with a mean of 1.8 fewer ED visits (Figure 1)
(95% CI,0.58-3.02, P=.024). There was also a statistically
significant reduction in number of hospital admissions in
the 2 years post combination with a mean reduction of 0.85
admissions (Figure 2) (95% CI,0.363-1.337, P=.008). The
reduction in hospital bed days post combination was not
statistically significant; however, there was a decrease in
hospital bed days, which is shown in Figure 3.

Psychopathology and Quality of Life

HoNOS is tracked at admission and discharge to hospital
and outpatient programs. Similarly, presentations to the
ED, hospital admissions, and hospital bed days are tracked
systematically. The outcome measures for psychopathology
and quality of life are tracked by clinicians at ACT when
the patient is admitted to ACT and ideally yearly thereafter.
Data were available for all 20 patients with respect to ED
visits, hospital admissions, and hospital bed days in the 2
years pre and post combination. However, HONOS data were
available for 14 of the 20 clients, but only 5 had at least 1 data
point within both the pre and post combination periods.
There were significant missing data for the psychopathology
and quality of life measures. A detailed chart review found
insufficient data for analysis of BPRS, CGI-I, CGI-S, BASIS-
24, WHO-QOL, and TAG scores.

Figure 4 illustrates HoONOS total and subscale scores pre
and post combination for a total of 5 patients for whom
data were available 1 year pre and 1 year post combination.
The total mean HoNOS score decreased in the 1 year post
combination, as did the behavior and social subscales of
the HoNOS. The symptoms subscale, which includes
hallucinations and delusions, depressed mood, and other
mental and behavioral problems, was essentially unchanged
pre and post combination. The impairment subscale, which
includes cognitive and physical impairments, was slightly
worse post combination, which may be related to side

effects from antipsychotic medication including sedation
and weight gain.

DISCUSSION

The combination of an LAIA and clozapine appears to
decrease health care utilization, particularly number of ED
visits and inpatient admissions. In Calgary, 1 ED visit costs
approximately Can $257.40 (US $189.81) for nursing costs
alone (based on 2013 data, as more recent figures were
unavailable). Physician and allied health care provider costs
are not systematically tracked in Alberta Health Services.
Admission costs, on average, Can $810.62 (US $597.80) per
psychiatric hospital bed day (range, Can $618.55-$1181.31
[US $456.08-871.01]) for nursing and overhead expenses
alone, again not including physician and allied health
practitioner costs.

As Figure 4 illustrates, there was an overall improvement
in mean total HONOS score as well as in the behavior and
social subscale scores. The improvement in the HONOS
behavior subscale scores may be attributed to the suicide
and aggression reduction properties of clozapine.?’~*° The
improvement in the HoONOS social subscale scores indicates
patients on this combination appear to be managing better
in the community and experiencing enhanced quality of
life. Combining clozapine with an LAIA can allow for lower
clozapine doses and improved tolerability. This combination
also reduces oral antipsychotic polypharmacy, which
may also improve adherence. For this group of patients,
the symptoms scale was unchanged, which may reflect
the chronic nature of psychopathology with a psychotic
disorder as well as medication side effects. The impairment
subscale is a difficult category to interpret given that it
includes both cognitive and physical difficulties. Overall,
the mean impairment score rose, which may reflect aging
and physical side effects. However, the 2-year window
post combination may be too brief to accurately reflect
improvement given that clozapine can take 6 to 12 months
to reach full efficacy.
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Figure 4. Health of the Nations Outcome Scales (HoNOS)
Data Pre and Post Combination?®
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aThe HoNOS total score is calculated by summing all ratings and thus can
range from 0 to 48. Higher scores indicate greater problem severity.
Scores on the HONOS subscales can range from 0 to 12 on the behavior
and symptoms subscales, 0 to 8 on the impairment subscale, and 0 to 16
on the social subscale.

Limited data were available from the charts with respect
to remaining measures of psychopathology and quality of
life. However, it appears this patient population remains
chronically psychotic even while on this combination, but
their acuity may be reduced, thus leading to few presentations
to acute care and possibly greater quality of life.

Limitations to our study include the retrospective nature
of the study design, a small sample size, and the limited
amount of data available with respect to quality of life.
Potential confounding factors include other interventions
the patients were receiving, which may have contributed
to decreased health care utilization; these include but
are not limited to CTOs, interventions of the ACT team
including closer follow-up after combination initiation, and
the effects of other medications. Nonadherence or partial
adherence with medications or changes in adherence also
may have affected the results. Finally, the effects of comorbid
depression and anxiety were not explored in this study.

In conclusion, the combination of clozapine and a
LAIA appears to reduce health care utilization in terms
of ED visits and number of hospital admissions. Future
research will investigate the effects of this combination on
psychopathology and health-related quality of life outcomes
in this patient population in a prospective manner.
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