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Abstract
Background: Treatment-resistant schizophrenia is prevalent and difficult to manage, as patients fail multiple antipsychotic trials
before being considered as treatment-resistant. Currently clozapine is the only Food and Drug Administration-approved
pharmacotherapy for treatment-resistant schizophrenia but remains under-prescribed. The purpose of this study is to investigate
recent literature on clozapine in order to identify barriers to prescribing clozapine and categorize the recommended solutions.

Methods: We conducted a systematic review following Preferred Reporting Items for Systematic Reviews and Meta-Analyses
guidelines. Using free text and themedical subject headings, we searchedMEDLINE/PubMed electronic bibliographic database from
2017 until 2020. Eligible studies included peer-reviewed English language articles with multiple methodologies aiming to identify
clozapine barriers in treatment-resistant schizophrenia. We used search terms combining clozapine AND treatment OR treatment-
resistant schizophrenia AND barriers AND prescribing OR prescription OR prescriber. We merged search results in a citation
manager software, removed duplicates, and screened the remaining articles based on the study eligibility criteria.

Results: We retrieved 123 studies, however, only 10 articles exclusively met the study inclusion criteria for full text review. These
studies represented 20 countries; 6 were exclusively conducted in the US. The top barriers delineated by the studies include:
providers’ lack of knowledge and training (n=7), concern about side effects (n=8), and poor adherence (n=7). All studies described
more than 1 barrier. Other barriers included prescriber-perceived barriers (n=4), administrative barriers (n=5), and other healthcare
systems-related barriers (n=3). Top recommendations to overcome clozapine prescription barriers included improving prescriber
clozapine education/training, utilizing interdisciplinary teams and providing integrated care via clozapine clinics, and simplifying blood
test monitoring.

Conclusion: Clozapine remains under-prescribed for patients with treatment-resistant schizophrenia due to multiple barriers
related to the individual prescriber, system of care, and technology. It is recommended that by improving prescriber knowledge and
training, use of integrated care, and use of technology that can enable continuous, real-time blood test monitoring, these barriers may
be overcome.

Abbreviations: ANC = absolute neutrophil count, POC = point of care, REMS = Risk Evaluation and Mitigation Strategy.
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1. Introduction

Schizophrenia is a treatable psychiatric disorder affecting more
than 20 million people globally and is associated with significant
disability.[1] It is estimated that 30% of patients with
schizophrenia are considered treatment-resistant.[2] Clozapine
remains the gold standard pharmacotherapy for treatment-
resistant schizophrenia but is under-utilized.[3] Treatment-
resistant schizophrenia is defined as insufficient treatment
response after 2 adequate trials of different antipsychotics, once
medication adherence is ensured.[2] Clozapine is a second
generation (atypical) antipsychotic drug that targets dopamine
and serotonin to improve thinking, mood, and behavior. It is the
only drug approved by the US Food and Drug Administration for
patients with treatment-resistant schizophrenia whose symptoms
are not fully controlled with other antipsychotics. Clozapine is
also recommended for recurrent suicidal ideation in patients with
schizophrenia or schizoaffective disorder.[4–6] Despite its efficacy,
only a relatively small percentage of eligible patients are
prescribed and treated with clozapine.
While clozapine is highly effective, risks associated with

treatment include its 5 black box warnings: agranulocytosis,
cardiovascular events, dementia, hypotension, and seizures.

https://orcid.org/0000-0003-3200-0139
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Agranulocytosis can increase infection risk, requiring
clozapine patients to undergo regular absolute neutrophil count
(ANC) monitoring and tracking of side effects through
Risk Evaluation and Mitigation Strategy (REMS).[4,5] However,
it is important to note that agranulocytosis occurs in less than 1%
of patients taking clozapine and is rarely seen in clinical
practice.[6]

Additionally, growing evidence shows that clozapine use can
be relatively safe with minimal side effects if closely monitored.[7]

A recent study by Blackman et al[8] did not find a significant
difference in cell count at 12weeks after clozapine treatment
compared to baseline. Furthermore, multiple patient surveys
show that despite the extensive monitoring requirements of
clozapine, patients who are already on clozapine are very satisfied
with the treatment and want to continue.[9] Interestingly,
Clozapine-Induced Gastrointestinal Hypomotility is the most
common yet underdiagnosed cause of clozapine-related death
due to inadequate information in current prescribing guidelines.
Signs of Clozapine-Induced Gastrointestinal Hypomotility
include severe constipation, ileus, and bowel obstruction.[10]

However, it can be successfully treated with simple interventions
in an acute inpatient setting.[11]

If side effects can be closely monitored and managed, why are
prescribing rates so low? Previous studies reveal that top
clozapine barriers include fears of side effects and prescriber
discomfort with clozapine.[7] Nevertheless, despite advances in
antipsychotic development for schizophrenia, clozapine contin-
ues to be the gold standard for treatment-resistant schizophrenia.
However, it remains unclear why clozapine is underutilized.
Studies in the past have investigated this gap, but this study
attempts to identify and synthesize current research on barriers to
prescribing/utilizing clozapine in patients with treatment-resis-
tant schizophrenia and describe recommended solutions to
overcome these barriers.
2. Methods

We performed a systematic review using Preferred Reporting
Items for Systematic Reviews and Meta-Analyses[12] guidelines
(Fig. 1). Using free text and MeSH terms, we searched
MEDLINE/PubMed electronic bibliographic database from
2017 until 2020. Search terms included a combination of
“clozapine” [All fields], AND “treatment” [All fields], OR
“treatment-resistant schizophrenia” [All fields], AND “barriers”
[All fields], AND “prescribing” [All fields], OR “prescription”
[All fields], OR “prescriber” [All fields].

2.1. Eligibility criteria

Our inclusion criteria consisted of multiple methodologies:
quantitative observational studies, qualitative studies, systematic,
and narrative reviews, as a way to make the review more
comprehensive. Additionally, studies were eligible if they aimed
to investigate any type of barrier to prescribing or utilizing
clozapine in patients with treatment-resistant schizophrenia. We
included these criteria because it incorporates the exposure and
sample of interest for this study. We also included studies
involving male and female adult patients, written in English, and
published from 2017 to 2020, because we wanted to present new
data within the past few years. We excluded studies that did not
specifically mention clozapine use in treatment-resistant schizo-
phrenia patients, the exposure of interest.
2

2.2. Study selection

We used Endnote reference manager software (X9; Clarivate,
Philadelphia, PA) to pool research results and remove duplicates.
To do this, a librarian exported all relevant articles from the
MEDLINE/PubMed electronic bibliographic database to the
EndNote reference management system and distributed them to
the research team. Two research team members shared the results
(AIB, SBH) via the Endnote library folder. During the 1st stage of
screening, both reviewers, independently read the study titles and
abstracts to decidewhether a reference is potentially relevant to the
study. Each reviewer created 2 folders: one for included studies and
another for excluded studies. In the second stage, both reviewers
compared included studieswith eachother.All disagreementswere
discussed and reconciled. Once a consensus was reached, the
identified articles’ full text was independently screened based on
the inclusion and exclusion criteria for eligibility.
2.3. Data extraction

We summarized articles included in the review by extracting
clozapine prescribing barriers and organizing data by the year of
study, authors, the country where the study was conducted, study
design, number of participants, study sample, and risk of bias.
One reviewer (AIB) extracted data from the selected articles into a
Microsoft Excel spreadsheet (V2019; Microsoft, Redmond,
WA), and the second reviewer (SBH) validated the extracted
data. We used tables and graphs to organize and display the
extracted data from each study.

2.4. Data quality and risk of bias in individual studies

The first 2 authors critically assessed and graded the studies for
risk of bias using the Mixed Methods Appraisal Tool
(MMAT),[13] and the Measurement Tool to Assess Systematic
Reviews 2.[14] Mixed Methods Appraisal Tool is specifically
developed to critically assess the methodological quality of
different types of studies, including qualitative, quantitative
randomized controlled trials, quantitative non-randomized,
quantitative descriptive, and mixed methods.[13] The tool helps
to assess the qualities of the studies in terms of study design, data
collection, study selection, data analysis, presentation of findings,
author’s discussions and conclusions. It has 25 criteria, 5 for each
study type with yes, no, unsure options. We used percentages
from 0% to 100% to grade the studies. We considered studies
with scores above 50% ‘yes’ as having low bias.[15]

Measurement Tool to Assess Systematic Reviews 2 has 16
items on 7 critical domains, guiding authors to interpret
weaknesses of the reviewed studies in critical and non-critical
domains.[16] The suggested gradings are: ‘critically low’, ‘low’,
‘moderate’, and ‘high’.[11] A ‘critically low’ grade indicates the
review study has more than 1 critical flaw. A ‘low’ grade indicates
that the review study has 1 critical flaw with or without non-
critical flaw.[11] A ‘moderate’ grade indicates more than 1 non-
critical flaw in the review study, and a ‘high’ grade means 0 or 1
non-critical flaw (Table 1). AB assessed all the studies, while SBH
assessed the risk of bias on half of the studies, which were
randomly selected. All differences were discussed and reconciled.
2.5. Ethical considerations

This study exclusively utilized previously published data, and the
authors did not collect patient data themselves. Thus, there was
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no need for obtaining patient consent or institutional board
review. All authors had complete access to the data and were
involved in reviewing and approving the final manuscript. The
authors have no conflicts of interest to declare.
3. Results

One hundred and eighty-one records were identified in the
PubMed search during the selected time period, and 176
remained after we removed the duplicates. Of these, only 123
mentioned clozapine use and, we removed 107 since they were
not eligible based on the lack of key search terms used in the titles
and abstracts. We reviewed the full text of the remaining 16
studies and excluded 3 (n=3) due to lack of mentioning barriers
to clozapine prescription, 1 due to use of clozapine in conditions
other than treatment-resistant schizophrenia (n=1), and 2 since
the primary focus was clozapine prescription delay on outcomes
(n=2). Included studies examined barriers to clozapine use and
mentioned facilitators to improve its prescription and utilization
(Fig. 1).
3

3.1. Characteristics of included studies

Of the 10 studies included in this review, 4 were surveys, 1 was a
semi-structured in-depth interview, 2 were narrative reviews, 1
was a scoping review, and 2 were systematic reviews. Six of these
studies involved eliciting views of clozapine prescribing barriers
from psychiatrists and other clozapine-prescribing mental health
professionals. While the breakdown of the study participants by
gender was not clear, participants included 589 physicians
(including psychiatrists and psychiatry residents), 33 advanced
practitioners (including nurses and physician assistants), and 4
pharmacists. These characteristics are summarized in Table 1.

3.2. Barriers to clozapine utilization in patients with
treatment-resistant schizophrenia

Barriers to clozapine prescribing were roughly divided into
prescriber-related barriers, patient-related barriers, and adminis-
trative/healthcare system-associated barriers. All included articles
described more than 1 barrier, although there is some overlap in
barrier type. Prescribers tend to overestimate adverse effects and

http://www.md-journal.com
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anticipate poor patient adherence to clozapine and its monitoring
requirements, regardless of clozapine knowledge or experience
level. However, concern for adverse effects and their manage-
ment appears to depend somewhat on clozapine knowledge and
experience level. Moody and Eatmon[17] conducted a nationwide
survey addressing Veterans Health Administration mental health
providers eligible to prescribe clozapine. Results showed that the
most frequent prescriber barriers were adverse event concerns;
monitoring concerns; and prescribing logistics, all of which were
more prevalent than prescribing concerns due to lack of
experience prescribing clozapine.[17]

Farooq et al[18] conducted a systematic review of clozapine
barriers and further identified prescribers’ limitation in clozapine
knowledge resulting in difficulty identifying appropriate patients
and reluctance to start clozapine in eligible patients. The most
record barriers were found to be patient non-adherence and
refusal of bloodwork and delaying treatment initiation, followed
by concerns about clozapine tolerance, lack of knowledge/
experience regarding side effects, and side effect management.[18]

Thien and O’Donoghue[19] conducted a narrative review
examining delays in initiating clozapine and barriers to
prescription. They found that prescribers overestimated patients’
adherence difficulties and experienced challenges in identifying
eligible patients. The limited existing literature on clozapine use
in elderly patients and hematologic monitoring difficulties also
contributed to reduced clozapine use.[19]

Ismail et al[20] conducted a mixed-method study by interview-
ing clozapine prescribers, including psychiatrists, psychiatry
trainees, nurses, and pharmacists in Arabian Gulf nations. The
most common barriers were reported to be emergent side effect
management and hematological monitoring concerns, as well as
lack of patient education and poor adherence.[20] Aware that
clozapine frequent bloodwork monitoring is a major barrier to
prescribing, Kelly et al[21] administered a survey to psychiatrists
in Maryland to understand the impact of bloodwork and other
barriers to clozapine prescription, as well as interest in a novel
technology using a point of care (POC) device to measure
clozapine levels. Among 28 listed barriers, the most common was
poor patient adherence to bloodwork and patient discomfort
with bloodwork.[21]

Singh et al[3] surveyed 165 US resident psychiatrists only from
Accreditation Counsel for Graduate Medical Education-accred-
ited programs. They found that about 41% of residents felt
comfortable prescribing clozapine, while only 18% felt very
comfortable despite having clozapine-eligible patients.[3] Addi-
tionally, 63% of residents had prescribed clozapine regardless of
training level, suggesting inadequate clozapine exposure during
residency.[3] Themost frequent barriers to prescribing were blood
monitoring, limited experience, and side effects.[3]

In addition to presenting the most common clozapine
prescription barriers mentioned above, Leung et al,[22] Verdoux
et al,[23] and Rubio and Kane[9] also highlighted administrative
and healthcare systems-level barriers affecting clozapine moni-
toring and utilization. Verdoux et al[23] conducted a systematic
review exploring prescribing practices of mental health profes-
sionals, including psychiatrists and psychiatry trainees, institu-
tional factors affecting prescription, and interventions to improve
clozapine prescription. They found that the most common
barriers were lack of experience prescribing clozapine, clozapine
monitoring, adverse event concerns, and variance in prescriber
preferences/practices.[23] Rubio and Kane[9] completed a narra-
tive review of clozapine use and found that the most common
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barriers to clozapine prescription were prescribers’ lack of
experience with clozapine, their perceived treatment barriers on
patients, and systems-level factors. Leung et al[22] administered a
survey assessing clozapine knowledge and perception to
psychiatrists, advanced practice providers, and psychiatry train-
ees (including residents and fellows) in the US and Canada; they
noted the following prescribing barriers: lack of clozapine-
eligible patients, lack of REMS registration, too much trouble,
too many side effects, or other (more than 1 barrier).[22]

In addition to replicating the above findings regarding
prescriber-related barriers, data from multiple studies show the
impact of patients, resources, communities, and logistical and
administrative healthcare systems barriers affecting clozapine
prescription and utilization.[17,19,20,24,25] Thien and O’Donog-
hue[19] noted that additional patient-level and systems-level
barriers include the complexities of initiating clozapine, difficul-
ties convincing patients/family to start trials, lack of community
support, and shortage of hospital beds to initiate clozapine.
Ismail et al[20] shared other findings such as barriers, including
problems dispensing clozapine, inpatient bed shortage; lack of
communication across care settings; and lack of pharmacist
training regarding patient medication counselling. Although
prescribers did not consider the lack of a national monitoring
system to be a major barrier to clozapine utilization, the authors
recommended adopting and following international guidelines
regarding clozapine prescription.[20]

Farooq et al[18] also commented on barriers such as difficulty in
identifying eligible clozapine patients, service fragmentation, lack
of community support, shortage of inpatient beds (required to
initiate clozapine), and difficulty registering patients for blood-
work. Moody and Eatmon[17] mentioned that updates to the
clozapine REMS no longer allow pharmacists to enroll patients in
the registry, which places a greater burden on healthcare
providers prescribing clozapine.
3.3. Facilitators to improve clozapine prescription/
utilization and potential solutions to overcoming barriers

The most common facilitators to increase clozapine prescription
and utilization included providing clozapine education and
support through dedicated clozapine clinics and implementing
POC testing to facilitate monitoring. Multiple articles recom-
mended creating and utilizing standardized clozapine clinics,
including during residency, to help improve prescriber knowl-
edge and training regarding clozapine management.[3,17,18,20,22–
24] Ismail et al[20] and Leung et al[22] mentioned utilizing a
multidisciplinary team, including pharmacists in clozapine clinics
to improve clozapine management; support prescribers; and
assist with monitoring.
Leung et al[22] and Kelly and Love[25] further recommended

improving and utilizing pharmacists to educate patients on
clozapine side effects/management, drug interactions, smoking
cessation, and monitoring. Moody and Eatmon[17] and Rubio
and Kane[9] also advised designating an administrative contact
and making administrative partnerships to assist with adminis-
trative tasks. Increasing prescriber education and training
through continued medical education can help address adverse
events, side effect monitoring, and prescribing logistics.[9,17,22,23]

Furthermore, improving clinician education regarding early
identification of eligible patients and care management after
clozapine initiation may encourage and increase clozapine
prescription.[19] In addition to improving prescriber and
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patient/patient family education regarding clozapine, providing
shared decision-making tools can increase clozapine utiliza-
tion.[18,20] Rubio and Kane[9] suggested that prescribers always
discuss clozapine with patients, regardless of perceived fears.
Kelly and Love[25] also recommended encouraging clozapine
prescription whenever possible and increasing access to clozapine
by adding clozapine to all hospital formularies and correctional
facilities.[24] Leung et al[22] suggested making it easier to pick up
prescriptions by reducing the required steps.
4. Discussion

Across studies, the most common barriers to clozapine prescrip-
tion were side effect concerns, lack of prescriber training/
experience, and poor patient/family adherence to treatment/
monitoring (Fig. 2). Of note, prescribers’ perceptions of patient
barriers are often exaggerated and may be associated with a lack
of clozapine knowledge and clozapine-prescribing experience.[18]

These findings were replicated by Kelly et al[24] in anOpen Forum
based on deliberations of the National Association of State
Mental Health Program Directors’ workgroup to identify and
address barriers to clozapine prescription. It was found that
prescribers tend to overestimate the prevalence and negative
impact of adverse effects of clozapine on patients,[24] including
agranulocytosis and its duration.[18] Lack of prescriber clozapine
education resulted in overestimation of agranulocytosis and
underestimation of patient satisfaction.[21] In contrast, other
studies show that most patients on clozapine may find
hematological monitoring to be challenging but still prefer to
continue clozapine treatment despite its side effect potential and
monitoring requirements.[9,18] A patient survey revealed that
87% felt that clozapine benefits outweighed risks and preferred it
despite disliking frequent blood tests, while only 1.6%
discontinued clozapine due to blood monitoring.[3]

Multiple studies investigated the relationship between cloza-
pine knowledge, experience level, and clozapine prescription with
varying results. Moody and Eatmon[17] found no significant
difference in prescribing based on a clozapine knowledge
Figure 2. Barriers to presc
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assessment given to prescribers, which included clozapine
indications, initial dose, adverse effects, baseline ANC and
ANC monitoring requirements. However, there is mixed data
regarding clozapine prescription and overall clinical practice
experience level. In a survey of clozapine prescribers of varying
education and experience levels, Leung et al[22] found that there
was no significant difference in knowledge assessment based on
experience/practice level. Although 82.9%of responders believed
they had adequate training and education regarding clozapine
management, 68.3% still perceived initiating and maintaining
clozapine therapy as an administrative burden, while more than
half of respondents believed clozapine therapy to be burdensome
for patients.[22] Clozapine clinic availability and perceived
adequate knowledge by prescribers were noted to be additional
potential barriers.[22] Other studies suggested that US psychiatry
residents were not receiving adequate exposure to clozapine
during residency training,[3] but even prescribers who reported
adequate clozapine exposure during training still had difficulty
identifying eligible patients.[18] These findings highlighted the
relative overestimation of prescriber-perceived barriers compared
to patient perceptions. Further, they supported the importance of
the need of providing clozapine clinic training during residency
and clozapine education at all experience levels as a potential
solution to increasing clozapine utilization.[3,22] Additionally,
they revealed an overlap of multiple barriers, resulting in
additional barriers to clozapine prescription, which persisted
even when prescribers reported adequate clozapine education
and training.
Despite adequate clozapine knowledge and education, pre-

scribers may hesitate or delay clozapine prescription for other
reasons. Individual prescriber preferences and attitudes resulted
in testing multiple antipsychotic before starting clozapine.[19]

Although most providers agreed with the idea of starting
clozapine, many hesitated until patients were already trailed on
up to 3 different antipsychotics before starting clozapine or
combining 2 antipsychotics rather than initiating clozapine in
patients with treatment-resistant schizophrenia. Additionally,
clozapine was prescribed less in patients aged greater than
ribing clozapine graph.

http://www.md-journal.com


Baig et al. Medicine (2021) 100:45 Medicine
30years compared to those less than 30years, suggesting
discomfort with clozapine prescription in elderly individuals.[18]

Furthermore, lack of clozapine clinic training during residency
may affect the identification of clozapine-eligible patients by
prescribers (another barrier) which will reduce clozapine
prescription.
Prescribers interested in initiating clozapine may still have to

overcome administrative and logistical barriers to clozapine
prescribing and monitoring. Specific barriers within these
categories include lack of shared decision-making tools for
providers and patients, complex monitoring protocols, consulta-
tion service requirements, and ancillary service costs.[24] Kelly
et al[24] and Kelly and Love[25] added that barriers include issues
involving patients, family, providers, resource availability,
healthcare system issues, and administrative problems. Other
barriers to prescribing clozapine included dosing effects,
clozapine registration, and delay in treatment initiation due to
delayed lab results.[21] Further significant barriers included lack
of multidisciplinary teams/care coordination, transportation,
access to medical services, and prescription monitoring ser-
vices.[9] Additionally, the lack of interdisciplinary teams available
in clozapine clinics will increase the administrative burden on
prescribers, which will make it harder to prescribe clozapine.
Kelly et al[24] also acknowledged the existence of perceived
barriers in addition to actual barriers to clozapine prescription
and the possibility that perceived barriers can become additional
barriers. Kelly and Love[25] realized the limitations in prescribers’
abilities to overcome their clozapine-prescribing barriers and
highlighted the important role of psychiatric pharmacists and
other advanced practice nurses and physician assistants to aid
psychiatrists in reducing barriers to clozapine prescription and
utilization. These findings emphasize the need for team-based
care to improve clozapine prescription and monitoring. Further-
more, limited clozapine access (including limited availability on
hospital and correctional facility formularies) will reduce the
number of clozapine prescriptions for patients with treatment-
resistant schizophrenia being cared for in these settings and
contribute to healthcare disparities.
In this review, the most common solutions to overcoming

barriers to clozapine prescription were the utilization of
interdisciplinary teams and clozapine clinics to support pre-
scribers, increasing prescriber education about clozapine, and
simplifying hematologic monitoring. Blood monitoring can be
facilitated by improving REMS and utilizing POC testing tools
and outside laboratories for blood and antipsychotic level
monitoring, reducing the burdens associated with obtaining
labs.[23]Requiring clozapine clinic experience during residency
training can help providers identify clozapine-eligible patients
and thus increase clozapine prescription.[3,18,19] Leung et al’s[22]

study emphasized the need for continued clozapine medical
education for all prescribers, regardless of clinical education
level or years of clinical experience. Additionally, providers
should always discuss clozapine with eligible patients
during treatment planning and consult with a psychiatric
pharmacist regarding dose adjustment, drug interactions, and
monitoring.[9,25] Creating shared clinical decision-making
tools that are readily available can further assist prescribers
and patients considering clozapine therapy.[18,24] These inter-
ventions are especially important due to the national psychiatrist
shortage and prescribers’ preference to initiate clozapine
much later than after the recommended 2 failed antipsychotic
trials.[25]
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While clozapine has some potentially dangerous side effects,
many of them can be easily managed.[9] Improving prescriber
education regarding side effect recognition and management and
recognizing the important role of the clinical pharmacist in
educating patients about clozapine can improve clozapine
prescription and adherence.[25] Another way to aid prescribers
is by providing improved drug manufacturer package inserts to
help tailor clozapine management to patients’ unique clinical
profiles. Certain patients require lower clozapine doses, and
adverse effects such as fever, flu-like symptoms, or pneumonia
can be managed by halving the clozapine dose and temporarily
holding clozapine until symptoms resolve.[26] Patients/family
needs to alert the psychiatrist if these adverse effects occur to
facilitate quick action and reduce risk of mortality. Patients
should be instructed to inform their prescriber if clozapine
treatment interruption exceeds 48hours, as they may experience
withdrawal symptoms and will require clozapine re-titration
starting at the initial dose of 12.5mg.[9]
4.1. Limitations

Limitations of this review include heavy utilization of subjective
reported views about barriers to clozapine prescription from
providers through surveys and interviews. Data from these
studies are prone to moderate to high levels of bias due to poor or
unknown response rates, poor methods of distribution, and
questionable validity of survey/questionnaire tools, with survey
non-responders becoming lost to follow-up. This can falsely
cause under or over-reporting. The multiple study methodologies
also made it challenging to compare study qualities and assess the
risk of bias. Additionally, most of the data included views elicited
from prescribers rather than patients eligible for or already
receiving clozapine. Of note, this review included data only from
previously published studies, as the investigators did not collect
their own data.
5. Conclusion

Although clozapine is still the standard of care for patients with
treatment-resistant schizophrenia, prescribing rates remain
inadequate due to multiple barriers to the individual prescriber,
system of care, and technology, despite its clinical efficacy.
Many prescribers hesitate to prescribe clozapine and delay
prescription, even to the point of waiting until after 3 or more
antipsychotic trials are completed due to concerns about
potential adverse effects.[18] If these fears are perpetuated, a
growing population of clozapine-eligible patients will remain
inadequately treated, worsening the global burden of treatment-
resistant schizophrenia.
Overall, compared to previous studies, this review revealed

that many of the same barriers to clozapine prescription persist
today, thus underlining the continued unmet needs of patients
with treatment-resistant schizophrenia who are not being
prescribed clozapine. These findings suggest an urgent need for
action, as untreated schizophrenia is associated with poor
outcomes, including higher risk of relapse, increased hospital-
izations, increased morbidity,[27] and higher healthcare treatment
costs compared to patients treated with clozapine.[28]

COVID-19 further complicates management and prescription
of clozapine in eligible patients, as low absolute ANC can
increase risk of infection and mortality. Due to limited available
data on clozapine use and COVID-19 infection, prescribers must
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be vigilant while treating and managing these patients. COVID-
19 infection may also present as additional barrier to clozapine
prescription. New data suggest that the acute phase of COVID-
19 infection can cause mild neutropenia in established patients
treated with clozapine, although neutropenia was attributed to
the COVID infection, itself rather than due to the clozapine.[29]

Despite the multitude of strategies included in this review, there is
still a lot of work to be done as these strategies’ effectiveness is
unknown and requires further research.
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