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Abstract: Treatment-resistant schizophrenia (TRS) affects up to 30% of individuals with schizophrenia who fail to respond to
standard antipsychotics. This narrative review summarizes current evidence on clozapine’s clinical effectiveness, economic impact,
and quality-of-life benefits. A nonsystematic literature review of PubMed, Scopus, and Google Scholar was performed using relevant
clinical and health-economic keywords. Findings consistently demonstrate that clozapine provides superior symptom reduction,
reduces rehospitalization and mortality, and improves functional recovery and patient-reported outcomes. Evidence from real-world
studies and meta-analyses shows marked reductions in rehospitalization rates, mortality, and caregiver burden compared with other
antipsychotics. Economic analyses confirm that, although clozapine requires ongoing hematologic monitoring, its long-term savings
from reduced inpatient care, emergency visits, and indirect productivity losses outweigh these costs, establishing its cost-effectiveness
across diverse health-system settings. Despite its proven benefits, clozapine remains underused due to safety concerns, mandatory
monitoring, limited prescriber confidence, and infrastructural barriers. Optimizing its use requires early identification of TRS, timely
initiation of therapy, individualized monitoring strategies, and close interprofessional collaboration among psychiatrists, pharmacists,
and healthcare teams. At the policy level, investment in laboratory infrastructure, subsidized monitoring programs, and the develop-
ment of locally adapted treatment guidelines are critical to expanding safe, equitable, and sustainable access to clozapine worldwide.
Keywords: clozapine, antipsychotics, quality of life, adherence, pharmacoeconomics, mental health policy

Introduction

Treatment-Resistant Schizophrenia (TRS) is a complex and challenging clinical condition characterized by an inadequate
response to at least two different antipsychotic treatments given at appropriate doses and durations.'* Approximately
20-30% of individuals with schizophrenia meet TRS criteria, underscoring its clinical and public health significance.’
Beyond its direct impact on individual mental health, TRS imposes a considerable burden on patients, families, and
healthcare systems, including diminished quality of life, increased healthcare expenditures, and significant challenges in
social functioning.* Individuals with TRS frequently experience persistent and severe symptoms that markedly impair
their quality of life and social functioning.’ Families often endure significant emotional and financial strain due to the
demands of long-term care, while healthcare systems face increased costs and resource demands in managing these

complex cases.®’
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Clozapine is widely regarded as the first-line or “gold-standard” treatment for TRS, owing to its superior efficacy in
symptom management.® It has demonstrated significant reductions in positive symptoms, such as hallucinations and
delusions, even among patients who fail to respond to other antipsychotics. Studies have reported that approximately
70.5% of patients achieve at least a 20% reduction in symptoms.”' It is uniquely approved for reducing suicidality and
has been associated with improved long-term functioning and lower all-cause mortality."' '

Long-term studies indicate that clozapine significantly improves overall functioning and quality of life. Patients
treated with clozapine report better social integration, higher Quality of Life Scale scores, and lower all-cause mortality.'*
Despite these advantages, clozapine use remains limited due to safety concerns, monitoring requirements, and limited
infrastructure. These include severe adverse effects such as agranulocytosis, myocarditis, and seizures, which necessitate
regular hematological monitoring. Additional barriers include stigma, lack of clinician training, and insufficient monitor-
ing infrastructure in many regions.">

Despite these challenges, clozapine remains the most effective treatment option for TRS.'® From a quality-of-life
perspective, reductions in severe symptoms and improvements in social functioning enhance patient well-being and
alleviate family burden.'” Economically, clozapine use may reduce long-term care costs by lowering relapse rates,
hospital admissions, and emergency service utilization. Although its administration requires stringent monitoring
protocols, such as routine blood tests to detect agranulocytosis,'® many patients report positive experiences and prefer
clozapine over other treatments due to its superior symptom control.®

While the clinical efficacy of clozapine is well-documented, its broader benefits, particularly its economic impact and
influence on quality of life, have received less attention in the literature.'” Most studies focus on symptom reduction,
with limited integration of functional and cost-related outcomes.?* > Given the substantial burden of TRS on individuals
and health systems, a comprehensive synthesis of clozapine’s multidimensional impact is warranted. Therefore, this
narrative review aims to comprehensively synthesize and discuss current evidence on clozapine’s clinical efficacy,
economic implications, and quality-of-life outcomes in treatment-resistant schizophrenia, in order to inform clinical
practice and mental health policy development.

Methods

A nonsystematic literature review of English-language publications was conducted in PubMed, Scopus, and Google
Scholar using the keywords: treatment-resistant schizophrenia, clozapine, antipsychotics, cost-effectiveness, quality of
life, adverse effects, monitoring, implementation barriers, and health policy. Additional sources were identified from the
reference lists of retrieved articles and relevant clinical guidelines. Evidence was summarized narratively to integrate
clinical, economic, and quality-of-life perspectives, and recommendations were formulated based on consistency and
relevance across the included sources.

Clozapine Clinical Outcome
Clozapine demonstrated consistent clinical benefits across most studies. For example, Verma et al (2020) reported
significant reductions in Positive and Negative Syndrome Scale (PANSS) and Calgary Depression Scale for
Schizophrenia (CDSS) scores over a six-month follow-up period. Butler et al (2022) documented a 74.71% reduction
in patient days alongside substantial decreases in PANSS score. Lee et al (2023) found that 70.5% of patients achieved at
least a 20% reduction in BPRS score, with cognitive functioning remaining stable In the United States, Velligan et al
(2015) observed that clozapine monotherapy reduced emergency department visits and outperformed polypharmacy
regimens. Kim et al (2014) also noted significant improvements in depressive symptoms and subjective well-being.
Across studies, average reductions of approximately 20-25% in PANSS scores indicate clinically meaningful improve-
ments in symptom control.®> In addition, the use of clozapine is associated with significant reductions in the CDSS,
reflecting improvement in depressive symptoms.

Several studies provide quantitative evidence of clozapine’s impact. For example, Verma et al (2021) noted
a significant reduction in CGI-S scores from 5.46 to 3.46, shifting most patients from “markedly ill” to “mildly/
moderately ill.” CGI-I scores improved in 100% of patients, with 69.2% rated as “much” or “very much improved.”
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The CGI-Efficacy Index decreased from 12.63 to 6.05, indicating a favourable risk—benefit profile. Similarly, GAF scores
improved from 35.56 to 56.42, highlighting gains in functional status and social functioning.

A study conducted by Kitagawa et al (2024) in Japan reported changes in prescribing patterns following the
introduction of clozapine, including an increase in monotherapy and a decrease in polypharmacy, as well as
a reduction in the use of antiparkinsonian agents and benzodiazepines.>* Benzodiazepines are typically prescribed to
patients with schizophrenia to manage antipsychotic-induced side effects such as acute agitation and extrapyramidal
symptoms (including agitation, akathisia, and acute dystonia).”>° These findings suggest that clozapine use not only
improves patients’ clinical symptoms but also contributes to the rationalization of pharmacotherapy by reducing the
burden of adjunctive medications required to manage antipsychotic side effects, such as antiparkinsonian agents and
benzodiazepines. Regarding rehospitalization parameters, clozapine has been shown to reduce post-treatment hospitali-
zation rates by nearly tenfold. A study showed that after 12 weeks of clozapine treatment, glutamate levels in the caudate
nucleus of patients with TRS decrease significantly and correlate with symptom improvement.?” Factors influencing
clinical response to clozapine include plasma drug concentrations and immune dysfunction, both of which have been
linked to treatment outcomes.”®>° Clozapine has also demonstrated a 70.5% response rate in reducing psychotic
symptoms, as measured by the Brief Psychiatric Rating Scale (BPRS). These findings confirm that clozapine remains
the gold standard for treating TRS."* Moreover, it is recognized as the most effective monotherapy for TRS, given its
ability to reduce suicide risk, improve patient satisfaction, and deliver superior clinical outcomes.>'

Research on clozapine’s role in dopamine-related conditions highlights its efficacy in treating dopamine super-
sensitivity psychosis, which is considered a hypothesized mechanism contributing to treatment resistance in schizo-
phrenia rather than a distinct disorder. A study reported that 13 out of 15 patients with this condition experienced no
relapse over 2.5 years of clozapine therapy.** Other work has confirmed clozapine’s ability to lower hospitalization rates
and reduce treatment changes among TRS patients, despite its association with risks such as diabetes and
hyperlipidemia.*® Clozapine’s mechanism of action differs from other antipsychotics due to its unique interactions
with muscarinic acetylcholine receptors, particularly M4 and possibly M1, rather than dopamine D2 or serotonin
SHT2A receptors. Unlike most antipsychotics, which primarily block D2 receptors, clozapine acts as a partial agonist
at M4 receptors. Activation of M4 in the striatum inhibits neurotransmitter release, which may contribute to its superior
antipsychotic effects.** Table 1 summarizes key studies evaluating clozapine’s clinical effectiveness across multiple
outcome parameters, providing further support for its role as the gold standard treatment in TRS.

Safety and Side Effects

The therapeutic benefits of clozapine are tempered by a range of potential adverse effects, making its safety profile
a critical consideration in clinical practice. Despite its effectiveness, clozapine carries a risk of agranulocytosis,
necessitating regular blood monitoring.*” Beyond agranulocytosis, clozapine is also associated with other serious adverse
effects such as myocarditis, seizures, sedation, and metabolic changes.“g_5  This side effect demands systematic
evaluation and proactive management to avoid undermining treatment adherence.’’ Other work has confirmed cloza-
pine’s ability to lower hospitalization rates and reduce treatment changes among TRS patients, despite its association
with risks such as diabetes and hyperlipidemia.>®

From a cardiovascular perspective, a US study demonstrated significant increases in diastolic blood pressure and heart
rate during clozapine treatment. Hypertension prevalence rose from 22% to 67%, and tachycardia from 33% to 83%,
underscoring the need for routine monitoring to prevent complications.’” In Yogyakarta, Indonesia, Raharjeng et al
(2023) reported significant side effects of clozapine, including dizziness, vomiting, diarrhea, hypersalivation, weight
gain, and sedation. Most side effects were manageable without discontinuation 72.2% of patients required adjunctive
treatment, 24.1% required no additional therapy, and only 3.7% needed to stop treatment.>”

Barriers also arise at both the clinician and health system levels. A survey of 100 psychiatrists in Karachi, Pakistan,
found that 70% felt uncomfortable prescribing clozapine due to concerns about serious side effects, complex laboratory
monitoring, and lack of specific training.>* In many low- and middle-income countries, usage remains limited. The REAP
Survey reported an average clozapine use rate of only 18.4%, with significant variation between countries (2.6% in Japan
vs 32.3% in Hong Kong).>
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Table | Summary of Clinical Outcomes of Clozapine in Treatment-Resistant Schizophrenia

Study Country Measures Used Main Findings

Verma et al (2021)* India PANSS, CDSS, CGl, YBOCS |PANSS & CDSS scores; improved OCD symptoms (YBOCS), depressive symptoms (CGI).
Butler et al (2022)* UK PANSS, Outpatient Visits, HONOS |PANSS (80 — 50.5); 74.7% |inpatient days; |outpatient visits.

Verma et al (2021)% India Patient and caregiver questionnaires Improvedpsychopathology; improved sleep and interpersonal functioning.

Lee et al (2023)'° USA BPRS, QLS, cognitive tests 70.5% = 20% symptom reduction (BPRS); stable cognition except memory.

Kim et al (2014)*” South Korea PANSS, BDI, SWN | Positive & negative PANSS; improved depressive symptoms (P<0.05).

Verma et al (2021)* India CGl, GAF |CGI-S (5.46 — 3.46); 1GAF (35.6 — 56.4); 100% clinical improvement.
Kitagawa et al (2024)24 Japan Prescribing patterns TMonotherapy; |polypharmacy, and adjunct benzodiazepine use

Pridan et al (20I5)39 Israel Rehospitalization Frequency | Rehospitalization after clozapine initiation

Tiihonen et al (2019)* Finland Rehospitalization rates |Psychiatric rehospitalization vs other antipsychotics.

Wimberley et al (2017)*' Denmark National registries, Cox models |All-cause mortality and |self-harm risk with clozapine vs non-clozapine.
Tiihonen et al (2017)* Finland Health registers; mortality, hospitalization |Mortality & |hospitalization in TRS patients treated with clozapine.

Vieira et al (2024)* Brazil Administrative data; Cox & Kaplan-Meier 1Survival with clozapine vs non-clozapine; supports policy adoption in LMICs.
Cho et al 2019)** UK EHR, SLAM, ZTAS |All-cause mortality (HR = 0.61); better functioning and more monitoring.
Hatano et al (2023)* Japan Hospitalization rates, symptom scales |Hospitalizations & durable symptom improvement over 10 years post-initiation.
Peitl et al (2023)* Croatia CGl, PANSS |PANSS (100 — 67); |CGlI (5.4 — 3.2) after 8 weeks + ECT in ultra-TRS.

Abbreviations: PANSS, Positive and Negative Syndrome Scale; CGl, Clinical Global Impression; CGI-S, CGl-Severity; CGl-I, CGl-Improvement; CGI-El, CGl-Efficacy Index; CDSS, Calgary Depression Scale for Schizophrenia; YBOCS,
Yale—Brown Obsessive Compulsive Scale; HONOoS, Health of the Nation Outcome Scales; BPRS, Brief Psychiatric Rating Scale; QLS, Quality of Life Scale; BDI, Beck Depression Inventory; SWN, Subjective Well-Being under Neuroleptic
Treatment Scale; GAF, Global Assessment of Functioning; SLAM, South London and Maudsley NHS Foundation Trust; ZTAS, Zaponex Treatment Access System; EHR, Electronic Health Records; TRS, Treatment-Resistant Schizophrenia;
ECT, Electroconvulsive Therapy; HR, Hazard Ratio; LMICs, Low- and Middle-Income Countries; SIA, SIH, SIM, Brazilian Health System Administrative Databases; Cl, Confidence Interval.
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Specific populations require special consideration. In older adults (>65 years), clozapine use requires slower titration
and lower doses (25-100 mg/day) to minimize the risks of orthostatic hypotension, sedation (which increases the risk of
falls), anticholinergic effects such as constipation and delirium, and aspiration pneumonia due to hypersalivation.>®
Gender disparities also exist. A UK study found women were significantly less likely to be prescribed clozapine than men
(adjusted OR = 0.66), even after adjusting for clinical and demographic factors.”” Gender differences also influence side-
effect profiles. An Italian study found women more frequently experienced constipation, orthostatic hypotension, and
abdominal obesity, while men were more prone to tachycardia and hypertriglyceridemia.’®

Behavioral factors and drug interactions further complicate clozapine use. A study in Japan found that smoking
increased relapse risk among clozapine-treated patients (aHR =2.27), which was dramatically higher when combined
with valproic acid (aHR = 5.32). This underscores the need for a comprehensive assessment of patients’ daily behaviors,
such as smoking and cautious selection of combination therapies, especially with valproate in patients on clozapine.”
Moreover, the TRRIP Consensus emphasizes ensuring plasma clozapine levels of >350 ng/mL before initiating augmen-
tation. Agents such as amisulpride or aripiprazole are recommended for positive symptoms, SSRIs for negative
symptoms, alongside psychosocial interventions such as CBT.® Research in Hong Kong supports using <300 mg/day
dosing and multiple daily dosing to minimize cognitive side effects and enhance social functioning, reinforcing the need
for personalized treatment strategies.®” Overall, clozapine remains the first-line choice due to its unmatched efficacy in
treating TRS. However, its use requires addressing multidimensional barriers, including prescriber training, subsidized
laboratory monitoring costs, the development of dedicated clinics, local guideline adaptation, and age-, gender-, and
comorbidity-sensitive side effect management. A systematic and integrated approach is needed to ensure wider, safer, and
more equitable access to clozapine therapy.

Psychiatric pharmacists have a strategic role in overcoming barriers to clozapine use by enhancing prescriber
knowledge, managing and minimizing side effects through vigilant monitoring, ensuring patient adherence through
education and ongoing support, and advocating for inclusion of clozapine in formularies to broaden access. Additionally,
implementing interprofessional care models can improve coordination among healthcare providers, significantly enhan-
cing patient outcomes. At the system level, support is needed through increased resources and provider training,
development of structured and efficient care pathways, and awareness campaigns promoting clozapine as an effective
treatment option, including for younger patients with severe mental illness. Identifying existing barriers—clinical,
administrative, and systemic—and implementing supportive structural changes are critical steps toward optimizing
clozapine utilization in clinical practice.'*®"*** Table 2 summarizes the safety findings and adverse effects, highlighting
both common and serious complications such as sialorrhea, neutropenia, myocarditis, and metabolic changes, along with
key notes on risk factors and clinical implications.

Quality of Life Outcome of Clozapine

Several studies have evaluated the impact of clozapine on quality of life (QoL) in patients with TRS, employing various
assessment tools and methodological approaches. Overall, the evidence highlights clozapine’s positive effects across
multiple domains, including physical health, psychological well-being, social relationships, functional capacity, and
environmental support. For instance, Verma et al (2021b) reported significant improvements in all domains of the
WHOQOL-BREF following treatment with clozapine.”* Similarly, Butler et al (2022), using real-world clinical data,
demonstrated sustained benefits in mental, physical, and social functioning, accompanied by a reduction in healthcare
utilization.>® From the caregivers’ perspective, Verma et al (2021) also found decreased levels of stress and caregiving
burden, while patients themselves reported meaningful improvements in perceived quality of life.*® Longitudinal study
by Lee et al (2023) revealed a 72% increase in Qol scores, with 24% of patients achieving “good” levels of functioning
and a significant reduction in suicidal ideation.'® Qol improvements associated with clozapine may arise both directly,
through alleviation of persistent symptoms, and indirectly, via reduced hospitalization rates and enhanced social or
occupational functioning. However, not all findings were uniformly favorable. Li et al (2015) found no significant
difference in QoL between TRS patients receiving clozapine and those treated with other antipsychotics, suggesting that
individual response variability remains an important consideration.”* These findings are further summarized in Table 3,
which presents key QoL outcomes across studies evaluating clozapine in treatment-resistant schizophrenia.

Neuropsychiatric Disease and Treatment 2025:21 hetps: 2483
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Table 2 Summary of Safety Findings and Adverse Effects Reported in Clozapine Studies

monitoring

(8.2%), anemia (2.1%), and neutropenia (0.6%).

Study (Author, Year) Study Design Sample Safety Findings / Adverse Effects Key Notes
Size
Kelly et al (2024)% Prospective, open-label clinical trial; weekly n=274 Sialorrhea (68%), neutropenia (0.36%) Neutropenia significantly higher in ACKRI-
monitoring (ANC, WBC) null genotype (p<0.001)
Chandru et al (2023)%* Retrospective toxicology review; ADR n=61 CNS symptoms, myocarditis, NMS, rhabdomyolysis Clozapine-naive patients more susceptible;
documentation, ECG, blood counts onset < 8 hours
Iqbal et al (2020)% Text-mining from EHR data >2835 Sedation, hypersalivation, tachycardia, constipation, and weight gain. Smoking status influenced 21 of 33 ADRs
patients
Harjaningsih et al (2023)% Cross-sectional study n=71 No significant correlation with dose/regimen/duration. Female gender is significantly associated
with obesity (p<0.05)
Imazu et al (2021)¢7 National registry analysis >8000 Neutropenia/leukopenia (5.0%), glucose intolerance, Gl disturbances, sedation, Most side effects occurred early in
patients seizures. treatment
De Filippis et al (2021)%® 5-year prospective study n=21 No significant clinical decline. | BMI (—8.98 kg). Mild side effects were manageable
Zhuo et al (2021)%° 16-week prospective cohort study; fasting glucose, | n=230 76.5% developed prediabetes/diabetes; metformin was effective in only 24.4%. Poorer outcomes with metformin-resistant
PANSS hyperglycemia
Every-Palmer et al (2017)7° 22-year pharmacovigilance study n=43,132 160 serious Gl hypomotility cases (37/10,000); 18% fatality. Complications: ileus, perforation,
megacolon
Kumar et al (20I7)7| 14-week RCT n=53 (final | Clozapine is more effective than quetiapine. More side effects: sedation, hypersalivation,
n=40) dizziness, weight gain
Kikuchi et al (2014)"2 Retrospective observational study n=26 Seizures (23,1%); EEG abnormalities (38.5%). Seizures managed without discontinuation.
Gover et al (2020)73 Retrospective chart review; hematological n=333 Hematologic abnormalities (19.2%), eosinophilia (9.9%), thrombocytopenia

Mostly transient and benign

Abbreviations: ANC, Absolute Neutrophil Count; WBC, White Blood Cell count; CNS, Central Nervous System; NMS, Neuroleptic Malignant Syndrome; CBC, Complete Blood Count; RDW, Red Cell Distribution Width; EHR,
Electronic Health Records; BMI, Body Mass Index; Gl, Gastrointestinal; HbAlc, Hemoglobin Alc; Hb, Hemoglobin; LFT, Liver Function Test; RFT, Renal Function Test; EEG, Electroencephalogram; RCT, Randomized Controlled Trial;

ADR, Adverse Drug Reaction.
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Table 3 Quality of Life (QoL) Outcomes in Patients Receiving Clozapine

Author, Year Country QoL Tool Main Findings Clinical Context / Relevance
Verma et al 2021b 2 India WHOQOL-BREF Significant improvements across all domains: physical, psychological, social, Improvements paralleled by better symptom control and reduced
environmental, and overall QoL. depressive/obsessive features.
Butler et al, 2022%° UK HoNOS, Outpatient visits | Improved mental, physical, and social functioning; reduced healthcare needs. Reflects enhanced stability and fewer relapses after community-based
management.
Verma et al, 2021%¢ India Patient and caregiver Patients reported improved Qol; caregivers experienced reduced stress and Indicates psychosocial benefits extending to family well-being due to
questionnaires burden. improved adherence.
Lee et al, 2023'° USA QLS QoL 1 72%; 24% achieved good functioning; | suicidal ideation. Suggests that functional recovery and reduced suicidality accompany
symptom stabilization.
Li et al, 20157* China QoL questionnaires No significant QoL difference vs other antipsychotics. Short follow-up and modest dosing may have limited observable clinical
benefit.
Matsuzaki et al, 20237 Japan Employment data from Higher employment rate during clozapine use Demonstrates social reintegration and functional recovery in TRS
records patients.
Chan et al, 2023 Hong Kong | Social functioning Lower cognitive burden with <300 mg/day; better daily functioning. Highlights dose optimization for balanced efficacy and tolerability.

Abbreviations: WHOQOL-BREF, World Health Organization Quality of Life — BREF; HONoS, Health of the Nation Outcome Scales; QLS, Quality of Life Scale; Qol, Quality of Life; TRS, Treatment-Resistant Schizophrenia.
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Improvements in health-related quality of life (HRQoL) among clozapine-treated patients are partly explained by
reduced hospitalization rates, suicide risk, and disease burden.”® The link between clozapine treatment and improved
HRQoL is further supported by its ability to reduce hospitalization rates and overall disease burden. Studies have shown
that patients receiving clozapine experience fewer psychiatric hospitalizations and a lower risk of suicide, two critical
components in improving quality of life.””"®

Comparative analyses show that clozapine yields better psychosocial and QoL outcomes compared to other anti-
psychotics, as reflected by lower Behavior and Symptom Identification Scale (BASIS) scores and higher Satisfaction
with Life Scale (SWLS) scores.?’ Clozapine has also been identified as the atypical antipsychotic offering the greatest
improvements in patient quality of life, with the highest utility scores compared to olanzapine, risperidone, ziprasidone,
and quetiapine. EQ-5D-3L results indicate fewer problems with mobility, self-care, and daily functioning, reflecting both
direct benefits from symptom control and indirect benefits via enhanced stability and adherence.®

Caregiver and patient perspectives further highlight systemic benefits: reduced caregiver stress and financial burden,
coupled with greater patient satisfaction and engagement.”>*>"> A longitudinal study by Lee et al (2023) further supports
these findings, demonstrating a 72% increase in QoL scores accompanied by a significant reduction in suicidal ideation,
highlighting its potential long-term benefits.'® Another relevant aspect is employment-related functional outcomes.
Beyond psychosocial effects, improvements in employment status also reflect functional recovery contributing to QoL.
Matsuzaki et al (2023) reported a significant increase in employment rates (regular work and supported employment)
during the clozapine phase compared to other antipsychotics. This is critical, as employment serves as a key indicator of
social and economic functioning closely tied to overall quality of life.”

The available evidence supports the conclusion that clozapine can enhance multiple aspects of QoL in TRS, including
psychosocial dimensions, social functioning, and economic independence. However, the variability in findings empha-
sizes the need for individualized treatment considerations and comprehensive evaluations of social, economic, and
cultural contexts. Differences in assessment instruments (eg, WHOQOL-BREF, HONoS, QLS, QoL questionnaires,
employment records) also pose challenges for cross-study comparisons. Li et al (2015) found no significant difference in
QoL scores between TRS patients receiving clozapine versus non-clozapine antipsychotics, potentially influenced by
methodological differences, sample size, or patient characteristics.”* Similar results were reported in a large national
survey in China (2015) analysing over 14,000 patients, which found no significant overall QoL differences despite
clozapine being more frequently prescribed to patients with more severe symptoms and earlier onset; side effects such as
sedation, hypersalivation, and constipation remained key concerns.”*

Despite these broad benefits, certain adverse effects may offset quality-of-life gains. Recent research from Barcelona
(2023) emphasized that specific side effects of clozapine, such as sialorrhea, can have a meaningful impact on quality of
life. With the prevalence of clozapine-induced sialorrhea (CIS) reaching 92%, more than one-third of patients reported
moderate to severe QoL reductions due to this symptom, underscoring the need for systematic evaluation and targeted
interventions to maintain adherence and treatment outcomes.”' A study from India found that TRS patients on long-term
clozapine therapy had better QoL if they maintained good adherence and cognitive functioning. This suggests that
maximizing the benefits of clozapine requires efforts to mitigate negative symptoms, support cognitive function, and
enhance adherence.®' Optimizing clozapine dosing, particularly maintaining <300 mg/day or divided doses, appears to
support better cognitive and social outcomes, reinforcing the need for individualized management.*® Overall, evidence
indicates that clozapine improves multiple QoL domains through both direct symptomatic relief and indirect functional
and social gains; however, side-effect burden and individual variability highlight the importance of personalized
approaches.

Economic Outcome of Clozapine

Multiple studies consistently demonstrate clozapine’s cost-effectiveness across diverse settings. A mirror cohort study by
Butler et al (2022) reported substantial average cost savings of £963 in the first year and £1,598.10 in the second year
following community-based initiation of clozapine. Similarly, a cross-sectional study found that approximately 50% of

caregivers experienced reductions in caregiving costs after clozapine initiation, suggesting a meaningful alleviation of
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caregiver burden and associated indirect costs.® These findings suggest that cost benefits extend beyond the health-
system level to families.

An observational cohort analysis by Velligan et al (2015) comparing Medicaid beneficiaries with schizophrenia
receiving clozapine to those on polypharmacy regimens revealed pronounced economic benefits. Over one year,
clozapine use was associated with reductions of $21,233 in total costs, $17,457 in mental health-related costs, and
$10,582 in schizophrenia-specific costs. Furthermore, a prospective observational study (Verma, Grover, and Chakrabarti,
2021a) comparing clozapine with other antipsychotics over three months found that while the total cost of illness
remained statistically unchanged (INR 40,372 to INR 40,533), direct costs decreased significantly (INR 13,931 to INR
8,757) owing to reductions in hospitalization and polypharmacy. However, provider costs increased markedly (INR 4,512
to INR 15,506) due to enhanced monitoring requirements, indicating a redistribution of costs from patients to the
healthcare system. Indirect costs declined non-significantly (INR 21,927 to INR 16,290), but the proportion of family-
borne expenses decreased significantly from 88.8% to 61.7%, with 48% of families reporting net reductions in out-of-
pocket spending. A summary of key studies evaluating the economic impact of clozapine treatment is presented in
Table 4.

Several pharmacoeconomic evaluations further confirm clozapine’s cost-effectiveness. A study reported that initiating
clozapine therapy can save approximately £3,867 ($5,065) per patient annually, primarily due to reductions in psychiatric
hospitalizations and emergency team interventions.®* Another study showed that clozapine is superior to first-generation
antipsychotics such as haloperidol and chlorpromazine, generating savings of up to $38,879 per year while delivering
more quality-adjusted life years (QALYs).* Although clozapine requires routine blood monitoring due to the risk of
agranulocytosis, which can increase healthcare costs, its long-term benefits remain significant. One review noted that
despite additional costs for monitoring and healthcare visits, clozapine remains more cost-effective than other anti-
psychotics. The substantial clinical benefits it offers, particularly for TRS patients, often outweigh these monitoring-
related costs.®> Clozapine monotherapy has also been associated with an average annual cost reduction of $23,025
compared to antipsychotic polypharmacy, making it a more cost-effective option for certain patients with
schizophrenia.®® Real-world analyses such as Butler et al (2022) reaffirm sustained savings through community-based
clozapine delivery, primarily via reduced hospitalization and emergency service use.*

Delays in initiating clozapine can also lead to increased costs. A study in Japan found that patients who started
clozapine >20 years after diagnosis had nearly twice the three-year rehospitalization risk (62.2% vs 32.3%) compared to
those who began earlier.** This underscores the importance of early TRS detection and timely treatment initiation to
prevent repeated hospitalization costs. Trials such as the CLEAR Trial in the UK have specifically evaluated the cost-
effectiveness of earlier clozapine use in adolescents and young adults.®” A retrospective cohort study in Japan showed
that initiating clozapine therapy >20 years after diagnosis increased three-year rehospitalization risk to 62.2%, compared
with 32.3% among those who began within <9 years. These findings underscore the importance of early TRS

Table 4 Economic Outcomes of Clozapine

Author, Year Design Economic Outcome Clinical Context / Relevance

Butler et al, 2022°° Mirror cohort Cost savings: £963 (Year |) and £1,598 (Year 2) after Sustained cost reduction through outpatient
study community-based clozapine initiation prescribing and fewer hospitalizations.

Verma et al, 20213¢ Cross-sectional ~50% of caregivers reported |caregiving costs post-initiation Reflects indirect savings and | family financial burden.
study

Velligan et al, 2015%2 Observational Annual cost | $21,233; $17,457 mental health-related, $10,582 | Demonstrates cost-effectiveness vs polypharmacy,
cohort study schizophrenia-specific and reduced healthcare utilization.

Verma et al, 2021a%2 Prospective Direct costs | (INR 13,931 — 8,757); provider costs 7 (INR Indicates redistribution of costs from families to
observational 4,512 — 15,506) healthcare systems due to monitoring.

Verma et al, 20212 Prospective Indirect costs | (INR 21,927 — 16,290; ns); family expenses Suggests improved affordability and reduced financial
observational dropped from 88.8% — 61.7% household burden

Abbreviations: INR, Indian Rupee; TRS, Treatment-Resistant Schizophrenia.
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identification and prompt treatment initiation to prevent long-term functional decline. To address this, protocols such as
the CLEAR Trial in the UK and the EARLY Trial in Germany have been designed to assess whether earlier initiation can
improve patient outcomes, supporting the argument to move clozapine from a last-line to a second-line option.®’

In the United States, it has also been observed that clinicians often escalate doses or add other antipsychotics before
trying clozapine, despite higher costs and lower effectiveness.*® Improving clinician training and revising treatment
guidelines may help optimize clozapine use and reduce total healthcare expenditures. Notably, a study in Canada found
that over 68% of patients with a history of non-adherence achieved adherence after starting clozapine, thereby reducing
the risk of relapse and emergency service utilization.®

While clozapine’s side effects may incur indirect costs, they also represent an opportunity for targeted intervention.
For example, sialorrhea affected over 90% of patients in a Spanish study, and one-third reported a moderate to severe
impact on quality of life.’" Such issues can reduce work capacity or social functioning, adding to patients’ and families’
indirect costs. However, other research highlights that the use of clozapine can result in higher laboratory costs for blood-
level monitoring. There is also the challenge of limited supporting infrastructure, particularly in public hospitals. Many
general hospitals lack the necessary facilities and systems to safely administer clozapine, including the capacity for
routine blood testing and monitoring for side effects.”® Similar findings have been reported elsewhere, where average
clozapine use remains low (~18.4%) due to mandatory blood monitoring and limited infrastructure.’

Barriers to Clozapine Use

Clozapine is widely recognized as the gold-standard treatment for TRS, yet its use remains suboptimal in many parts of
the world. Despite its effectiveness, clozapine carries a risk of agranulocytosis, necessitating regular blood monitoring.
This risk has led to its designation as a third-line treatment.*’ Recent evidence indicates that the hematologic risks
associated with clozapine are highest during the first six months of treatment and decline substantially thereafter.”'
Reflecting this pattern, several international guidelines now support less intensive absolute neutrophil count (ANC)
monitoring for stable patients after the first year.”® For example, UK practice has adopted monthly monitoring after
one year of stability, and recent FDA updates to the Clozapine Risk Evaluation and Mitigation Strategy (REMS) have
emphasized individualized, risk-based monitoring rather than centralized reporting.”"** These changes highlight a shift
toward balancing safety with accessibility and may help address monitoring-related barriers, particularly in resource-
limited settings. Clozapine is also associated with other serious adverse effects such as myocarditis, seizures, sedation,
and metabolic changes.**° Another significant barrier is sialorrhea. A study in Spain found its prevalence to be as high
as 92.3%, with one-third of patients reporting moderate to severe impacts on quality of life. This side effect demands
systematic evaluation and proactive management to avoid undermining treatment adherence.”'

Clozapine’s cardiovascular impact is another concern. A US study showed increases in diastolic blood pressure and
heart rate, with hypertension rising from 22% to 67% and tachycardia from 33% to 83%, necessitating careful
cardiovascular monitoring.>> In Yogyakarta, Indonesia, Raharjeng et al (2023) reported significant side effects of
clozapine, including dizziness, vomiting, diarrhea, hypersalivation, weight gain, and sedation. Nevertheless, this study
found clozapine to be relatively safe overall, with adverse events occurring in 16.07% of 336 patients. Most side effects
were manageable without discontinuation: 72.2% of patients required adjunctive treatment, 24.1% required no additional
therapy, and only 3.7% needed to stop treatment.>

Barriers also arise at both prescriber and health system levels. A survey of 100 psychiatrists in Karachi, Pakistan,
found that 70% felt uncomfortable prescribing clozapine due to concerns about serious side effects, complex laboratory
monitoring, and lack of specific training. Notably, 100% of those who had received training felt comfortable prescribing
it, compared with just 6.4% among those without training, highlighting the critical role of educational interventions to
improve prescriber competence.>® In many low- and middle-income countries, usage remains limited. The REAP Survey
reported an average clozapine use rate of only 18.4%, with significant variation between countries (2.6% in Japan vs
32.3% in Hong Kong). Key barriers included limited blood-monitoring infrastructure, low service reimbursement that
reduced institutional incentives, and a lack of local guideline adaptation to real-world practice settings.>

Certain populations require special consideration. In older adults (>65 years), clozapine use requires slower titration
and lower doses (25-100 mg/day) to minimize the risks of orthostatic hypotension, sedation (which increases the risk of
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falls), anticholinergic effects such as constipation and delirium, and aspiration pneumonia due to hypersalivation.’®>’

Gender differences also influence side-effect profiles. An Italian study found women more frequently experienced
constipation, orthostatic hypotension, and abdominal obesity, while men were more prone to tachycardia and hyper-
triglyceridemia. This highlights the importance of gender-sensitive monitoring and side-effect management to improve
tolerability and adherence.’®

Behavioral factors and drug interactions further complicate clozapine use. A study in Japan found that smoking
increased relapse risk among clozapine-treated patients (aHR =2.27), which was dramatically higher when combined
with valproic acid (aHR = 5.32). This underscores the need for a comprehensive assessment of patients’ daily behaviors,
such as smoking and cautious selection of combination therapies, especially with valproate in patients on clozapine.”
Moreover, the TRRIP Consensus emphasizes ensuring plasma clozapine levels of >350 ng/mL before initiating augmen-
tation. Agents such as amisulpride or aripiprazole are recommended for positive symptoms, SSRIs for negative
symptoms, alongside psychosocial interventions such as CBT. However, real-world implementation is often hindered
by individual response variability and the intensive monitoring required.® Research in Hong Kong supports using
<300 mg/day dosing and multiple daily dosing to minimize cognitive side effects and enhance social functioning,
reinforcing the need for personalized treatment strategies.®® Overall, clozapine remains the first-line choice with
unmatched efficacy for TRS. However, its use requires addressing multidimensional barriers, including prescriber
training, subsidized laboratory monitoring costs, the development of dedicated clinics, local guideline adaptation, and
age-, gender-, and comorbidity-sensitive side-effect management. A systematic and integrated approach is needed to
ensure wider, safer, and more equitable access to clozapine therapy.

Psychiatric pharmacists have a strategic role in overcoming barriers to clozapine use by enhancing prescriber
knowledge, managing and minimizing side effects through vigilant monitoring, ensuring patient adherence through
education and ongoing support, and advocating for inclusion of clozapine in formularies to broaden access. Additionally,
implementing interprofessional care models can improve coordination among healthcare providers, significantly enhan-
cing patient outcomes. Psychiatrists also play a crucial role by strengthening clinical training on the use of clozapine,
optimizing safety and side-effect management, and fostering shared decision-making with patients to improve acceptance
and treatment outcomes. At the system level, support is needed through increased resources and provider training,
development of structured and efficient care pathways, and awareness campaigns promoting clozapine as an effective
treatment option, including for younger patients with severe mental illness. Identifying existing barriers, clinical,
administrative, and systemic, and implementing supportive structural changes are critical steps toward optimizing
clozapine utilization in clinical practice.'*¢'6?

Despite the robust evidence supporting clozapine’s efficacy, several areas of uncertainty remain. Long-term safety
data, particularly regarding metabolic complications, cardiovascular effects, and mortality trends, remain limited and
heterogeneous across studies.”> > Furthermore, implementation in resource-limited settings is challenged by infrastruc-
ture gaps, inconsistent monitoring capacity, and variable policy support.”®*” Addressing these issues through pragmatic,
region-specific studies and implementation research will be essential to translate clozapine’s proven efficacy into

equitable real-world outcomes.”®

Practical Recommendations for Clinical Practice and Policy

Given the robust evidence base demonstrating clozapine’s unique clinical, economic, and quality-of-life benefits, it is
essential to translate these findings into actionable strategies for practice and policy. Psychiatrists should prioritize early
identification of treatment-resistant schizophrenia and consider clozapine initiation without unnecessary delays, while
ensuring careful monitoring of hematological and cardiometabolic risks.”® Integrating shared decision-making with
patients and families can improve acceptance and adherence.'*'°! Pharmacists play a pivotal role in supporting safe
clozapine use by conducting medication reviews, monitoring for adverse effects and drug interactions, and providing
structured education to patients and caregivers on adherence, side-effect management, and lifestyle modification.'%* Their
involvement in multidisciplinary teams can help reduce hospital readmissions and optimize long-term outcomes. At the
system level, policymakers should strengthen infrastructure for routine blood monitoring, subsidize laboratory and
follow-up costs, and invest in training programs to increase prescriber confidence.'® Developing context-sensitive
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national guidelines, particularly in low- and middle-income countries, is critical to harmonize practice, reduce inequities
in access, and ensure sustainable financing of clozapine programs.'®*'%> By aligning clinical practice with system-level
support, these strategies can maximize the clinical, economic, and quality-of-life benefits of clozapine globally.

Conclusion

Clozapine remains the most effective and evidence-based treatment for treatment-resistant schizophrenia, offering clear
advantages over other antipsychotics in controlling symptoms, reducing suicidality, and improving social and occupa-
tional functioning. This review underscores its multidimensional benefits, encompassing clinical, quality-of-life, and
economic gains that together demonstrate its cost-effectiveness and broad therapeutic value. Despite these well-
established advantages, clozapine remains underused because of safety concerns, mandatory monitoring, limited pre-
scriber training, infrastructural barriers, and persistent stigma. Overcoming these obstacles requires coordinated strategies
that include clinician education, dedicated monitoring systems, interprofessional collaboration, and context-sensitive
guidelines addressing patient diversity and resource variation. Early identification of TRS and timely clozapine initiation
can further prevent chronicity, reduce relapses, and enhance long-term recovery. Future research should prioritize
longitudinal, real-world evaluations that integrate clinical, patient-reported, and economic outcomes while assessing
the effectiveness of strategies to overcome implementation barriers. Additionally, systematic reviews focusing on quality-
of-life and economic outcomes are needed to strengthen the current evidence base and inform future clinical and policy
decisions. Future studies should also examine implementation models across different healthcare contexts to identify
scalable strategies that balance safety monitoring with accessibility.
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