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ABSTRACT

Background: Clozapine is the only medication approved for those
patients with schizophrenia who do not achieve a clinical response
to standard antipsychotic treatment, yet it is still underused.
Furthermore, in the case of a partial or minimal response to
clozapine treatment, there is no clarity on the next pharmacologic
intervention.

Methods: The National Psychosis Service is a tertiary referral
inpatient unit for individuals with refractory psychosis. Data from 2
pooled data sets (for a total of 325 medical records) were analyzed
for treatment trajectories between admission and discharge (2001-
2016). Effectiveness of pharmacologic treatment was determined
using change in symptoms, assessed using the Operational Criteria
(OPCRIT) system applied retrospectively to the medical records.
Analysis was focused on identifying the optimal medication
regimens impacting clinical status during the admission.

Results: Less than a quarter of the patients were on clozapine
treatment at the time of admission; this rate increased to 63.4% at
the time of discharge. Initiating clozapine during admission (n=136)
was associated with a 47.9% reduction of symptoms as reflected by
their OPCRIT score. In cases in which clozapine monotherapy did
not achieve sufficient improvement in symptoms, the most effective
clozapine augmentation strategy was adding amisulpride (n=22,
60.8% reduction of symptoms), followed by adding a mood stabilizer
(n=36, 53.7% reduction). A less favorable option was addition of
quetiapine (n=15, 26.7% reduction).

Conclusions: Many people with longer-term and complex

refractory illness do respond to clozapine treatment with suitable
augmentation strategies when necessary. Furthermore, it is possible
to advance clozapine prescribing in these complex patients when
they are supported by a skilled and dedicated multidisciplinary
team. The optimal therapeutic approach relies on confirmation of
diagnosis and compliance and optimization of clozapine dose using
therapeutic drug monitoring, followed by augmentation of clozapine
with amisulpride or mood stabilizers. There is some preliminary
evidence suggesting that augmentation strategies may impact
differentially depending on the symptom profile.
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Clinical Points

B (Clozapine is underused in continuous complex psychosis,
and in the case of a partial or minimal response, there is
no clarity on the next pharmacologic intervention.

B Real-world data suggest that precision in diagnosis should
be sought and addressed, followed by optimization of
clozapine treatment before declaring clinical resistance to
clozapine.

B |n the case of insufficient clinical response to clozapine
monotherapy, augmentation with amisulpride,
aripiprazole, or a mood stabilizer might help in achieving
clinical stabilization.
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Individuals with schizophrenia have a varied clinical
trajectory."? About a third of this cohort do not achieve
sufficient clinical benefit from non-clozapine antipsychotic
agents,* which all act through blocking the dopamine
receptors. Clozapine is the only evidence-based treatment
for treatment-resistant schizophrenia (TRS).**> However, not
only is it underutilized,® but it is also used very late in the
illness, and only 40%-50% of those receiving treatment will
experience a sufficiently robust clinical response to be able
to achieve recovery.”® Patients with treatment-refractory
illness suffer from an enormous personal burden as well as
a marked socioeconomic impact on them, on their carers,
and on society.’”

Current guidelines for pharmacologic management
of clozapine-resistant schizophrenia illustrate conflicting
evidence with little consensus.!®!! The current Maudsley
prescribing guidelines'? suggest that there are no optimal
evidence-based options following failure of clozapine
treatment. Data from previous research!® suggested that
the augmentation of clozapine with sodium valproate,
lithium, amisulpride, or quetiapine has been useful in
clozapine-refractory patients. A meta-analysis!'* of 14
clozapine augmentation studies showed that adding a second
antipsychotic conferred a small benefit over placebo (effect
size=-0.239, P=.028); another meta-analysis'® of 46 studies
concluded that the most effective augmentation agents for
total psychosis symptoms were aripiprazole (standardized
mean difference=0.48), fluoxetine (standardized mean

difference=0.73), and sodium valproate (standardized
mean difference =2.36). However, many of these attempts
to synthesize the data included poor-quality studies. A more
robust recent Cochrane review'¢ of different antipsychotic
drugs used to augment clozapine concluded that a formal
meta-analysis could not be undertaken since the reliability
of results is limited, with evidence being of low or very low
quality. Despite the enormous personal and clinical burden,
there is a lack of adequate pharmacologic research in this
cohort. Thus, the clinician is faced with a lack of evidence,
rather than evidence of absence of effect, in what may
constitute one-sixth of psychosis patients.

The National Psychosis Service (NPS) is a tertiary-
level specialist service located in London, United
Kingdom, designed to offer expert care for individuals
with psychosis,!*!7 largely TRS, clozapine-resistant
schizophrenia, and schizoaffective disorder. The NPS
offers a holistic approach to the wide range of difficulties
observed in these complex patients; this approach includes
an active psychology treatment package delivered by
experienced cognitive-behavioral therapists and family
work, a comprehensive occupational therapy program,
and pharmacologic management by academic consultant
psychiatrists affiliated to the Psychosis Clinical Academic
Group at the Institute of Psychiatry, Psychology and
Neuroscience, King’s College London. The team also
includes specialist mental health pharmacists, doctors in
specialist training, mental health nurses, and a social worker.
There is a close collaboration with hematology, cardiology,
and other medical specialists within the local academic
health center, King’s Health Partners.

This unique constellation allows a clinical effectiveness
exploration of outcomes in a large cohort of treatment-
refractory patients being managed in the same unit with a
common philosophy. Furthermore, treatment approaches are
bespoke to each patient and are refined according to response,
so patients go through several personalized medication trials
during their admission; thus, this cohort allows assessment
of effectiveness of different treatment options in a real-world
setting. Herein we set out to (a) evaluate the feasibility of
systematically rationalizing pharmacologic treatment
(indexed by increased rates of clozapine prescribing either
as monotherapy or with augmentation during admission)
in this unique population; (b) identify the most common
clozapine augmentation strategies (medications prescribed
at discharge, as a posited index of their optimal tolerated
treatment); and (c) conduct an exploratory analysis of the
impact of these different medications on overall outcome
and on specific symptom domains.

METHODS

Population

We retrospectively examined clinical effectiveness
outcomes from all consecutive admissions between 2001
and 2017 to the National Psychosis Service, South London
and Maudsley NHS Foundation Trust. We pooled together
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data from 2 coherts; the first'was described éarliér® and
included 153 medical records of patients admitted between
the years 2001 and 2007 (mean [SD] age=33.5 [10.9] years,
54.2% males), whereas the second included 172 medical
records of patients admitted between the years 2008 and
2016 (mean [SD] age=33.6 [12.1] years, 51.7% males). The
study was performed as part of an audit approved by the
Clinical Academic Group of South London and Maudsley
NHS Foundation Trust, United Kingdom.

Medical records were reviewed by 4 independent
medical raters affiliated to the team, and demographic and
clinical data were extracted using the Operational Criteria
(OPCRIT) system. Interrater reliability was optimized by
common rating of a set of 10 different medical records
and discussion around any differences; any subsequent
uncertainty in any ratings was discussed with one of the
authors (S.S.S). All participants had a chronic psychotic
disorder, and most of them met ICD-10 criteria for a primary
diagnosis of schizophrenia. The only exclusion criterion for
patient admission to the National Psychosis Service is if
an individual poses a threat to others through significant
violence or has severe drug or alcohol addiction problems.

Measures

The OPCRIT is a widely used, reliable, and validated
tool'® to extract symptom-level data from medical records,
utilizing an inventory of psychopathological symptoms,
demographics, and disease course variables that are scored
with algorithms for clinical diagnosis.!” The medical
records on admission to and discharge from the NPS were
assessed to yield OPCRIT mental state examination (MSE)
severity scores for each time point, across 5 domains. Each
symptom domain score is ordinal (with zero indicating an
absence of those symptoms and higher values indicating
increasing symptom severity): affective symptoms (16
items: maximum score = 58), abnormal perceptions (6 items:
maximum score = 12), abnormal beliefs (18 items: maximum
score=41), speech and thought disorders (6 items: maximum
score=13), and appearance and behavior (9 items: maximum
score =24). Demographic information was collated for all
participants, and medications, including dose, on admission
and discharge were recorded. Complete data at both time
points were available for analysis of OPCRIT in 314 of 325
patients. Scores were missing due to lack of sufficient clinical
data to deduce severity.

Statistical Analysis

Patients were divided into groups according to their
medications at admission and discharge. OPCRIT scores
were calculated for each of the 5 symptom domains. To
overcome missing data for specific items in the domains,
we calculated each domain score as a mean of available items
(ie, not missing). Total score was calculated as the mean of
all 5 domains’ scores. For each group, the change in total
OPCRIT score was calculated as a percentage (baseline
score — discharge score)/(baseline score). Each medication
change (“journey”) group included patients treated with
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Table 1. Medications Used at Admission and Discharge for
the Study Sample (n=325)

Admission Discharge
Medication n % n %
Clozapine 80 246 206 634
Amisulpride 45 138 53 163
Olanzapine 73 225 45 138
Risperidone 23 7.1 13 40
Haloperidol 27 83 5 15
Aripiprazole 26 8.0 29 89
Quetiapine 30 9.2 27 83
Zuclopenthixol 35 108 8 25
Lithium 32 938 62 19.1
Valproic acid 71 218 73 225
Lamotrigine 22 6.8 86 26.5
Risperidone LAI 13 4.0 8 25
Other LAl medication 54 16.6 13 40
Polypharmacy 92 283 95 29.2

Abbreviation: LAl=long-acting injectable.

medication when there was a minimum of 15 patients treated
with the drug at admission or discharge. A difference in
mean clozapine dose between groups, when available, was
performed using the Student # test.

RESULTS

The 2 pooled samples comprised 325 medical records,
composed of 153 females (47.1%) and 172 males (52.9%)
with a mean (SD) age of 35.4 (11.7) years at admission (range,
16-78 years). Mean (SD) length of admission was 299 (206)
days, the median was 251 days, and admissions ranged
between 10 and 1,233 days. Whereas approximately 25% of
patients were treated with clozapine on admission, this rate
increased to 63.4% on discharge. Table 1 and Figure 1 depict
the frequencies of commonly prescribed antipsychotic drugs
and mood stabilizer treatments at admission and discharge.
Patients admitted with clozapine had a mean (SD) dose of
448 (192) mg daily, whereas those discharged with clozapine
had a mean (SD) dose of 445 (196) mg daily. Other notable
changes in medication use were a decreased use of LAIs and
first-generation antipsychotic medications at discharge and
an increase in the frequency of use of mood stabilizers at
discharge.

Change in Total OPCRIT Score

The change in the mean (SD) total OPCRIT score of the
entire sample was significant from admission to discharge
(0.52 [0.32] t0 0.29 [0.27]; t=15.95; P<.0001, respectively, a
reduction of 44.2%). The largest medication journey group
was composed of patients who were admitted without
clozapine and were discharged on clozapine treatment
(n=136,41.8% of the sample, 47.9% change in total OPCRIT
score); of these, 84 (61.8%) had augmentation of clozapine
with another antipsychotic at discharge. Table 2 shows the
mean change in OPCRIT total scores from admission to
discharge in the most prevalent medication journeys (ie, at
least 15 patients). Less symptomatic change was seen with
augmentation of clozapine with quetiapine (27%) and from
groups with smaller size, eg, with risperidone augmentation
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Figure 1. Rate of Medication Use at Admission and Discharge to the

National Psychosis Service
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Abbreviation: LAl=long-acting injectable.

Table 2. Medication Change (“Journeys”) Between Admission and Discharge and Outcomes for Which a

Sample of at Least 15 Individuals Was Included

Clozapine Clozapine P for Median
Medication at Changein  Daily Dose at Daily Dose  Clozapine  Length
Admission Medication at Discharge n  OPCRIT,% Admission,mg Discharge, mg Dose® of Stay, d
Antipsychotics
No Clozapine Clozapine only 52 52.2 0 385 311
No Clozapine Clozapine +other 84 45.2 0 416 352
Clozapine Clozapine + other 70 49 461 531 .001 248
Clozapine Clozapine +amisulpride 22 60.8 475 506 17 241
Clozapine Clozapine +aripiprazole 22 40.5 416 526 .18 227
Clozapine Clozapine + quetiapine 15 26.7 462 506 67 250
Clozapine No Clozapine 10 4.6 392 0 150
Mood Stabilizer Augmentation
Clozapine Clozapine + mood stabilizer 36 53.7 524 570 .022 267
Clozapine Clozapine +2 mood stabilizers 16 60.4 503 554 A 323
Clozapine Clozapine + lithium 47 47.1 558 608 29 305
Clozapine Clozapine + lamotrigine 24 63.6 492 553 .09 254
Clozapine Clozapine + valproate 16 483 521 585 .051 318
Other Journeys
LAl medication Clozapine +no LAl medication 39 353 375 432 2 395
No olanzapine Olanzapine 24 18.4 278
Olanzapine No olanzapine 52 41.9 308

P values in boldface indicate statistical significance.

Abbreviations: LAl=long-acting injectable, OPCRIT = Operational Criteria.

of clozapine (n=6) demonstrating more modest changes of
around 35%.

OPCRIT Domains’ Change

We examined the impact of the different treatment
strategies on the 5 specific domains’ scores on the MSE as
reflected by the OPCRIT: appearance and behavior, speech,
mood, belief, and perceptual disturbance. Initiating clozapine
or augmenting clozapine with other compounds had similar
spread of effect, as shown in Figure 2, with the most striking
elements being that clozapine treatment is effective across
all of these symptom domains and clearly more effective
across all domains compared with olanzapine. Clozapine
augmentation with 3 of the main antipsychotic compounds
(amisulpride, aripiprazole, and quetiapine) demonstrated

some differential effects; amisulpride augmentation appeared
to be associated with managing positive symptoms such as
delusions and hallucinations; aripiprazole augmentation was
more associated with improved mood symptoms, whereas
quetiapine was associated with improvement in thought-
disordered speech (see Figure 2). Augmenting clozapine
with mood stabilizers was also linked to broad symptomatic
benefit, but perhaps surprisingly, there was no differential
impact on mood symptoms.

DISCUSSION

In this study, we described a real-world approach to the
pharmacologic management of refractory psychosis based
on personalized clinical decision making within a specialized
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Figure 2. Mean Change of the Specific Domains of the Operational Criteria
(OPCRIT) Score From Admission to Discharge.
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inpatient unit. The main finding in our study is that it is possible to safely
initiate or re-challenge with clozapine in 43% of refractory psychosis patients
who were not treated with clozapine at admission and that this intervention
was highly effective in reducing their symptom load (reduction in MSE
symptoms of 47.9%). Almost all patients admitted to the NPS either had
been treated with clozapine in the past, having been noncompliant or
suffered significant adverse effects, or had been considered for treatment
and refused it. This finding speaks to the need for a positive therapeutic
environment encouraging clozapine use, supported by skilled psychological
and occupational therapy. Clozapine augmentation might be effective in
those for whom monotherapy is not an option.

The primary intervention in the NPS cohort was initiating (or
re-challenging with) clozapine, as only a quarter of patients were treated
with clozapine on admission and almost two-thirds were being treated with
clozapine on discharge. This evidence-based approach was associated with
overall improvement in the OPCRIT score of 47.9%, with improvement across
the entire spectrum of symptoms. While there is a consensus on the clinical
efficacy of clozapine in TRS*® and the importance of early intervention,?*!
in practice, clozapine prescribing rates vary greatly across different countries
and even between different regions within a country.>*? Patients with TRS
coming to the NPS have usually been treated with several antipsychotic
medications, including clozapine, with limited effective clinical response or
limiting adverse effects. The data strongly support the case for re-initiating
clozapine, even in cases in which clozapine was deemed ineffective or had to
be stopped due to adverse effects. Interestingly, when patients were admitted
while receiving clozapine and were discharged with clozapine augmentation,

Management of Treatment-Resistant Psychosis

there was an increase in the dose of clozapine
at discharge. This finding may strengthen
the notion that optimization of clozapine
dose is a crucial aspect in the management
of TRS?; the standard practice of the NPS
is to monitor plasma clozapine levels on a
regular basis and to titrate the dose according
to clinical response. When clozapine is only
partially effective, a plasma level of above 0.5
mg/L is sought. Data from the toxicology
laboratory that monitors plasma clozapine
level requests across the United Kingdom?*
indicate that up to 40% of samples have a
level below 0.35 mg/L.

However, in the case of a partial or
minimal response to clozapine treatment,
there is no clarity in the wider literature on
the next pharmacologic intervention.!®?>
Following clozapine dose optimization and
confirmation of diagnosis and compliance,
the usual clinical approach is to augment
clozapine with another psychotropic
compound, usually another antipsychotic;
however, there is no consensus on which
compound is the most effective in this
setting.!*!> The standard approach in the NPS
is to use clozapine as a baseline intervention
for subsequent augmentation. In the absence
of comparative studies between different
augmentation strategies, these real-world
data suggest that augmenting clozapine with
amisulpride or with mood stabilizers such
as lithium, valproic acid, or lamotrigine if
mood disturbance is indicated was associated
with the greatest clinical improvement (as
reflected by OPCRIT score at discharge).
Clozapine augmentation with aripiprazole
was associated with an intermediate success
and may confer some benefit in managing
metabolic side effects,?® whereas augmenting
with quetiapine or risperidone was associated
with less improvement in clinical status.
Augmentation strategy was associated with
longer length of stay, as it most probably
reflects the time needed to achieve clinical
stabilization, and therefore the numbers
and complexity of medication changes
during admission. Perhaps unsurprisingly,
the data show that patients who had their
clozapine stopped or could not be treated
with clozapine and were treated with other
antipsychotics had the poorest outcomes,
with little change from baseline. This
finding provides some evidence supporting
the real-life methodology used in the study.
Indeed, there was a large decrease in the use
of LAI and first-generation antipsychotic

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2019 Copyright Physicians Postgraduate Press, Inc.

J Clin Psychiatry 80:5, September/October 2019

PSYCHIATRIST.COM [E e5



Krivoy et al

Figure 3. Systematic Approach for Diagnosis and Treatment Adoptéd in the
National Psychosis Service
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medication over the admission; this decrease could also be anticipated because
if there is no response to antipsychotic medications—such as LATs, with which
compliance is assured—then continuing treatment is unlikely to confer any
further benefit.

In the NPS cohort, the most prevalent clozapine augmentation strategy at
discharge was with amisulpride. Twenty-two patients were given clozapine
at admission and were discharged with the combination of clozapine
and amisulpride, with no significant change in clozapine daily dose. This
combination was associated with about 60% improvement in the OPCRIT
score. This intervention is usually motivated by the pharmacologic hypothesis
that adding a high-affinity dopamine receptor type 2 antagonist to clozapine (a
weak D, blocker) may enhance the combined clinical efficacy.”” Several studies
have investigated amisulpride for augmentation of clozapine. A recent study?®
randomized 68 TRS patients to amisulpride or placebo as an augmentation for
clozapine; however, in that study there was no significant difference in clinical
response between groups. An earlier clinical trial®® comparing amisulpride
and quetiapine augmentation of clozapine in 50 TRS patients found both
interventions to be effective, with amisulpride having a greater effect.
Although a more robust Cochrane review'® found no high-quality evidence
for a benefit of any psychotropic addition to clozapine, our data suggest that
some patients will benefit from the addition of a potent D,-blocker compound,
such as amisulpride, as the next step in managing clozapine-refractory patients.
Furthermore, the more exploratory analyses examining differential effects on
specific symptom domains suggest that treatment with clozapine impacts
across all symptom domains; clozapine augmentation with amisulpride
impacts perceptual abnormalities and delusional beliefs, while augmentation
with aripiprazole impacts mood symptoms. The difference between real-world
outcomes and randomized clinical trial data can occur for several reasons. The

real-world sample tends to be much more
reflective of standard clinical practice
(including patients with greater severity of
symptoms, increasing degrees of physical
comorbidity, and poorer insight and a
lack of capacity to consent to treatment)
and often consists of patients considered
at risk of significant self-harm or who
are already receiving treatment with a
combination of other medications—all
of whom are usually excluded from
randomized clinical studies. However,
the clinical trials will select a medication
regimen or sequential regimens to apply
to everyone, while the real-life studies
will personalize the regimen to suit each
individual patient. A formal statistical
approach to maximize the value from
real-world studies is to treat these studies
as multiple n=1 designs to ensure a more
robust prospective treatment protocol
with high-quality assessment.*
Augmentation of clozapine with
aripiprazole (n=22) was associated
with a modest improvement of 40.5% in
the OPCRIT total score, mostly on the
mood symptoms domain. Some evidence
supports aripiprazole augmentation in
clozapine-refractory cases. Siskind et al'®
reviewed 7 clinical trials of aripiprazole
augmentation of clozapine and meta-
analyzed a combined significant effect
of 0.57 favoring aripiprazole versus
placebo. However, the results were no
longer significant for any of the psychosis
outcomes when analyses were restricted
to the higher-quality studies and those
that used rating scales to define clozapine
resistance. Another meta-analysis of
aripiprazole augmentation®! showed only
trends of benefit with a greater effect
on weight gain and other metabolic
parameters. Therefore, our results may
point to a limited efficacy of aripiprazole
addition, especially in cases in which it has
been added for its metabolic advantage.
The addition of a mood stabilizer was
associated with improvement (n=36)
during the NPS admission. One key aspect
of clinical care is confirming the diagnosis
and clarifying any masked comorbid
diagnoses that may include comorbid
mood disorders. Previous clinical trials
of mood-stabilizer augmentation of
clozapine have shown mixed results.
Several meta-analyses'>>>33 demonstrated
positive effects of sodium valproate
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augmentation of“clozapine on total psychosis symptoms,
although all of those studies were of low quality, while the
high-quality studies of lamotrigine were nonsignificant.
Lithium augmentation was again investigated only in small
low-quality studies. It is worth noting that a significant
proportion of patients admitted with low white blood cell
counts are commenced on adjunct treatment with lithium to
elevate these counts and prevent spurious blood monitoring
warnings. Similarly, valproate or lamotrigine is used as
seizure prophylaxis when clozapine levels are suprathreshold.

There are obvious issues with rater, indication, and
sampling bias in the use of retrospective cohort data
compared with prospective blinded data from clinical trials.
Moreover, real-world data are usually more confounded than
data derived from randomized controlled trials. However,
given the lack of adequately powered studies of multiple
sequential pharmacologic intervention in treatment-
resistant schizophrenia, this study offers the advantage of
assembling treatment data from a large group of patients
with relatively homogenous clinical presentation. The
analysis is predicated on the assumption that the clinical
presentation and medication upon discharge reflected the
optimal choice for each patient journey. Furthermore, data
are mainly descriptive and some groups are rather small,
so inferential conclusions are difficult to make. Another
limitation is that the numbers for each treatment approach
do not take into account those who had time-limited
exposures to medications that were discontinued before

Management of Treatment-Resistant Psychosis

discharge. Moreover, we did not analyze the effect of
combined augmentation strategies, such as augmentation
with both a mood stabilizer and an antipsychotic. One
could conceptualize this approach as the NPS operating as
a “black box” in which the patient goes through a clinical
process designed to achieve optimal outcomes through
optimizing his or her pharmacologic treatment—enabling a
step-down to less restrictive accommodation.” This process
is predicated on multidisciplinary decision making and
clinical work, operating as a common thread in all patients
(see Figure 3 for description of the systematic approach
adopted in the NPS).

In summary, there is potential for positive symptomatic
change allied to rationalization of medication in patients
with a diagnosis of refractory psychosis. A positive hopeful
approach®® is at the core of the NPS philosophy. The
optimal strategy is to initiate clozapine treatment whenever
possible—a practice that is well supported by an extensive
literature. Doing so may require clinicians to enhance
their expertise in the use of clozapine, particularly in the
monitoring for, and proactive management of, any adverse
effects. This strategy would then lead to increased confidence
in safe clozapine rechallenge when necessary. The clozapine
dose is optimized, using plasma level monitoring, and then
augmented with either amisulpride or mood stabilizers in
the first instance. In specific circumstances, augmentation
of clozapine with aripiprazole could be considered for
control of metabolic dysregulation.

Submitted: December 23, 2018; accepted May
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To obtain credit, go to PSYCHIATRISTCOM (Keyword: October CME)
|:| to take this Posttest and complete the Evaluation. A $10 processing fee is required.
1

What is the best evidence-based, approved pharmacologic treatment for schizophrenia

that has been resistant to standard dopamine-blocking agents?

a. Amisulpride
b. Clozapine

c. Lithium

d. Long-acting injectable antipsychotics

2. Bernice, who is 25 years old, was admitted with enduring psychosis, notably perceptual
disturbance and false beliefs. She has been treated with clozapine 300 mg daily
for 2 months with minimal clinical response. What is the next step you should take
to manage Bernice’s symptoms?

a. Increase the clozapine dose to 400 mg daily

b. Add amisulpride to Bernice’s treatment regimen

¢. Confirm Bernice’s adherence and optimize the clozapine dose using

therapeutic drug monitoring

d. Add lithium to Bernice’s treatment regimen and measure lithium blood levels
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