CNS Drugs (2026) 40:921-948
https://doi.org/10.1007/540263-026-01294-9

REVIEW ARTICLE t‘)

Check for
updates

The Role of Long-Acting Injectable Antipsychotics in the Early
Treatment of Schizophrenia

Sarah Jane Harrison' - Jose Antunes? - Karl Knight? - Karen Johnston? - Jordy Mehawej? - Pedro Sanchez*> -
Christoph U. Correll®7891°

Received: 4 August 2025 / Accepted: 31 March 2026 / Published online: 27 May 2026
© The Author(s) 2026, modified publication 2026

Abstract

Early and effective treatment of schizophrenia, within approximately the first 5 years after diagnosis, can help maximize responses
and minimize functional decline and worsening of clinical outcomes. Suboptimal treatment selection in this early phase may
increase the risk of relapse and negatively impact treatment adherence. Compared with daily oral antipsychotics (OAPs), long-
acting injectable (LAI) antipsychotics, with dosing intervals of every 2 weeks or longer, provide consistent steady-state levels of
medication and are useful for improving antipsychotic treatment adherence. Initiating LAI treatment as early as the first episode
and within the first 5 years of illness has been associated with better treatment outcomes. Despite their well-known benefits, many
clinicians reserve the initiation of LAIs for patients who have experienced relapse, often due to demonstrated non-adherence to
OAPs, instead of using LAIs earlier after a schizophrenia diagnosis and before multiple relapses occur. This review highlights
the advantages of initiating an LAI treatment earlier after a schizophrenia diagnosis, including LAI potential to reduce relapse
rates, improve overall functioning, and reduce healthcare resource utilization and associated costs. The perceived barriers to
early adoption of LAIs, strategies to reduce these barriers, and increase physician and patient confidence in LAls are discussed.
Additionally, we examine the current treatment guidelines for recommendations on early use of LAIs. Taken together, early use
of LAlIs is associated with improved patient outcomes, reduced relapse risk, and lower overall healthcare costs. Encouraging the
adoption of LAlIs as first-line treatment in clinical practice could help optimize long-term outcomes for patients with early phase
schizophrenia. This review also highlights the evidence gaps and practical implications for clinical decision making.

Key Points
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sharri62 @its.jnj.com Using long-acting injectable (LAI) formulations of antipsy-
chotics in the early phase of schizophrenia (typically the first
5 years) improves symptom severity and reduces all-cause
mortality and the risk of relapse. However, they are often
reserved for later in the treatment paradigm for patients with

a history of non-adherence and multiple relapses.
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strong support for early use of LAIs in the schizophrenia
treatment guidelines.

Addressing patient- and physician-specific barriers to the
early adoption of LAIs could include developing educa-
tional initiatives and updating schizophrenia treatment
guidelines to focus on the benefits of early introduction
of LAISs for patient outcomes and quality of life.
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1 Introduction

Schizophrenia is often a debilitating, chronic, and relapsing
mental disorder with a multifactorial etiology [1-3]. Schizo-
phrenia affects an estimated minimum of 24 million people
globally, which is equivalent to 1 in 300 individuals (0.32%),
with a rate of 1 in 222 adults (0.45%) [4, 5]. According to
the Global Burden of Disease report in 2019, schizophrenia
was identified as the third cause of burden among 12 mental
disorders in people aged 25-64 years and had a worldwide
age-standardized prevalence of 287.4 per 100,000 people
[6]. Yet, premature mortality, estimated at 15.22 years of
life lost for patients with schizophrenia [7], may lead to an
underestimation of the true lifetime morbid risk to devel-
oping schizophrenia [8]. While schizophrenia typically has
an onset in early adulthood, with ~ 8% of cases beginning
before the age of 18 years and a peak onset at 20.5 years [9],
and requires lifelong management, early intervention is criti-
cal as it can significantly impact the course of the disease
and improve overall outcomes [10, 11]. The lifetime risk of
suicide in patients with schizophrenia is approximately 5%
[12, 13], with the highest risk during the early stages of the
illness [14].

The first 3-5 years of illness in patients with schizophre-
nia has been referred to as the ‘critical period’ for shaping
the course of the disease [10, 11, 15, 16]. During this period,
there is a higher potential for modification of long-term dis-
ease outcomes as biological, psychological, and social fac-
tors are still developing and exhibit greater plasticity [10,
11]. Moreover, patients recently diagnosed with schizo-
phrenia have had limited exposure to treatment and may
exhibit better response to treatment than those with long-
term schizophrenia [17]. Early intervention in patients with
schizophrenia is associated with improvement in clinical
outcomes [ 18], lower long-term suicide rates [19], and mod-
erate increases in employment rates [20] than intervention
at a later stage. Antipsychotics have been the cornerstone
of pharmacologic therapy for schizophrenia to help con-
trol acute psychotic episodes [5] and reduce risk of relapse
[21-23], while maintenance therapy is used for long-term
management after patients are stabilized on an antipsychotic
regimen [1, 24, 25]. The long-term mortality rate in patients
who took antipsychotics was found to be lower than that of
those who did not [26]. Although the benefits of pharmaco-
logical intervention are well established, a comprehensive
approach including both pharmacological and psychoso-
cial aspects are essential for achieving the highest possible
degree of functional recovery in patients with schizophrenia.

Poor treatment adherence can have significant detrimental
consequences to patient outcomes, including increased risk
of relapses, psychotic symptoms, hospitalization or emer-
gency room (ER) admissions, suicide attempts, and reduced
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quality of life (QoL) [27-29]. Poor adherence, specifically to
oral antipsychotic medications (OAPs), followed by cessa-
tion of treatment without medical guidance, is often promi-
nently observed during the first few years of schizophrenia
[28-32].

The clinical course of schizophrenia is characterized by
recurring relapses, most of which occur early in the disease
course, possibly due to treatment non-adherence [33, 34].
The rates of relapse are markedly higher in the early phase
(first 5 years) of schizophrenia ranging from 30% to 60%
during the first 2 years [35-37] and up to 80% during the first
5 years of treatment after the onset of schizophrenia [16, 34,
38]. Prevention of relapse should be an essential treatment
goal intended to reduce (or offset) the impact of accumu-
lated long-term negative outcomes accrued during the early
phase of schizophrenia [39]. Relapses in the early phase of
the disease can have multifactorial consequences influencing
not only the clinical course of the disease but also the social,
economic, and biological wellbeing of patients (Table 1).

In patients with early phase schizophrenia, use of long-
acting injectable (LAI) antipsychotics has demonstrated
improvements in symptom severity and reduction of all-
cause mortality, suicidal risk, and risk of relapse [40—43].
The benefits of LAIs have been well documented in prag-
matic and explanatory trial designs [42, 44-46]. Despite
growing evidence to support the early adoption of LAIs
during first years of disease, underutilization in clinical
practice, particularly during the first 5 years following a
diagnosis of schizophrenia, remains [10, 15, 47]. Many
psychiatrists reserve the use of LAIs for later stages of ill-
ness, following multiple relapses and demonstrated medi-
cation non-adherence [48]. LAIs, with dosing intervals of
2 weeks to 6 months, have the potential to overcome the
challenge of treatment adherence in patient subgroups who
are likely to become non-adherent or discontinue treatment
of daily oral regimens [49-51]. In total, 15 LAI formula-
tions (including 7 first-generation and 8 second-generation
drugs) are currently approved in various regions world-
wide, including the US, Europe, and Canada [52-54].
Currently available second-generation LAIs have variable
pharmacokinetic properties and administration frequencies
[55]. Among these, aripiprazole monohydrate (every 4 or
8 weeks), aripiprazole lauroxil (every 4, 6, or 8 weeks),
olanzapine pamoate (every 2 or 4 weeks), risperidone LAI
(microspheres; RLAI) (every 2 weeks), 1-month RLAI
(copolymer formulation: every 4 or 8 weeks, or in situ
microparticles: every 4 weeks), as well as paliperidone
palmitate 1-month (PP1M), 3-month (PP3M), and 6-month
(PP6M) formulations are approved and currently marketed
in the US and/or the European Union [52, 54].

Overall prescription rates of LAIs for schizophrenia
ranged from 14.7% to 28.1% in Europe [56-58], 15% in the
US [59, 60], and were as low as 6.5% in Canada, whereas
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Table 1 Impact of schizophrenia relapse

Clinical impact Treatment resistance [157]

Reduced response to antipsychotic treatment [157, 158] or development of secondary treatment resistance [159]

Aggravation or recurrence of symptoms [157, 160]

Mixed evidence on disease progression [157]
Social impact
Loneliness [160]

Higher rates of unemployment, divorce, homelessness, incarceration, premature death (vs non-relapse cohort) [161, 162]

Caregivers experience increased psychological burden [163]

Economic impact

Increased healthcare costs (healthcare resource utilization, inpatient and outpatient care, medication) [164]

Healthcare costs can be twice as much as those for patients who never relapsed [165]
Overall, high burden on caregiver and society [166]

Biological impact
frontal lobe and white matter) [167, 168]

Extended duration of relapse affects brain integrity (loss of brain tissue, decrease in total cerebral volume, specifically

over 62% of LAIs are prescribed as third-line treatment or
later [61]. Only ~10% of patients tend to receive LAls in
the first year of their disease [62—64]. Although there are
review articles on LAIs that address guidelines, reasons
for and barriers to their use, including more recently with
a specific focus on LAI use in the early years of schizo-
phrenia, we are not aware of a review that has covered all
of these aspects, including pharmacoeconomic data, with
a focus on people with schizophrenia in the first 5 years
of illness. Hence, this review discusses the need for early
intervention in schizophrenia and the potential merits of
positioning LAls as a first-line treatment in schizophrenia.

2 Literature Search

To ensure a comprehensive understanding of LAl use in early
phase schizophrenia, defined as within the first 5 years of
diagnosis, we conducted a content-guided, narrative literature
search across multiple electronic databases, including Pub-
Med, Google Scholar, and Scopus, using the following search
terms: (“long-acting injectable antipsychotics” OR LAI) AND
(“early phase schizophrenia” OR “first episode schizophrenia”
OR “early schizophrenia” OR “early illness” OR “within five
years”’) AND (“efficacy” OR “effectiveness” OR “outcomes”)
AND (“pharmacoeconomics” OR “cost-effectiveness™) AND
(“treatment guidelines” OR “recommendations” OR “‘guide-
lines”). Our primary focus was on studies involving patient
populations within the first 5 years of illness, aiming to capture
early disease progression versus LAI usage during this criti-
cal period. Questions to be addressed by this review included
efficacy and effectiveness of LAls in the early phase of schizo-
phrenia; long-term benefits of early LAI adoption; cost effec-
tiveness of LAIs; current treatment guidelines and recommen-
dations for schizophrenia; barriers to early adoption of LAIs;
increasing physician confidence/reduced barriers (see section

headers below). Given the pragmatic nature of this review, we
deliberately included a wide variety of study designs, such
as randomized controlled trials (RCTs), cohort studies, case-
control studies, observational studies, and other pragmatic
designs. This inclusive approach was intended to maximize
data diversity and to reflect real-world clinical practice sce-
narios of early stage illness in people with schizophrenia.

3 Efficacy and Effectiveness of LAls
in the Early Phase of Schizophrenia

There is a growing body of evidence on the patient-cen-
tered benefits of LAI usage in patients within the first 5
years of schizophrenia diagnosis, including several RCTs,
open-label studies, observational studies, and meta-anal-
yses. Most of these studies assessed the efficacy of LAIs
in terms of symptom control, relapse prevention, treat-
ment adherence and discontinuation, and hospitalization
rates (Table 2). This section summarizes the key outcomes
described in these studies.

Two studies examining RLAI microspheres and PP1M
showed that both LAIs and OAPs were effective in terms
of symptom control, with the LAIs performing better
regarding patient adherence and rate of relapse [65, 66].
Additional analyses showed that the benefit was more pro-
nounced when the LAI was initiated within the early phase
versus long-term schizophrenia [67-71].

In the above-mentioned open-label study with RLAI,
patients with schizophrenia treated with RLAI in the early
phase showed similar Positive and Negative Syndrome Scale
(PANSS) total and Clinical Global Impressions—Severity
(CGI-S) scores compared with patients treated with OAPs
[65], whereas the PP1M study noted better treatment out-
comes with PP1M versus OAPs on PANSS total scores but
similar results for CGI-S scores versus OAPs [66].
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In another open-label study, significant improvements
in PANSS total and CGI-S scores were observed over the
18-month prospective period in patients with recent-onset
schizophrenia who switched from OAPs to LAI (specifi-
cally, PP1M) [72, 73].

When LAI treatment outcomes for patients within 3
years of schizophrenia onset were compared with those for
patients with longer illness duration (>3 years), improved
PANSS total scores [67-69, 71, 73], and CGI-S scores [68,
71, 73, 74] were observed. An exploratory post-hoc analy-
sis by Brown et.al. reported significant improvements in
PANSS total scores regardless of injection frequency (PP1M
or PP3M) at all stages of schizophrenia (<5, 6-10, and > 10
years) but the magnitude of benefits was larger in patients
within the first 5 years compared with those with long-term
schizophrenia [68]. Similar benefits were noted in another
study wherein patients with schizophrenia duration of <3
years versus >3 years and < 10 years versus > 10 years
showed the best improvements in clinical and functional
outcomes [75]. Moreover, in patients hospitalized for the
first time, significant improvements in CGI-S scores from
baseline were noted with LAI treatment [76]. In patients
within 2 years of diagnosis, Global Assessment of Function-
ing scores improved significantly from baseline [74].

A recent meta-analysis of 137 studies that included RCTs,
cohort studies, and pre-post studies (pre vs post LAI use)
found LAIs to be more effective than OAPs for relapse
prevention [42]. In nine subgroup analyses from another
meta-analysis of 11 RCTs [46], LAIs were superior to
OAPs in patients with first episode and early phase schizo-
phrenia when (i) studies employed a strict intention-to-treat
approach (suggesting higher quality and more valid results),
(i) studies had a more pragmatic than explanatory design
(suggesting greater applicability to usual care settings), (iii)
when the oral comparator was selected based on a patient’s
prior treatment history (highlighting the value of LAIs, even
when the oral antipsychotic choice could be tailored), and
(iv) when patients were classified as clinically stable (sug-
gesting benefits of a reasonably long OAP initiation phase
before transitioning to an LAI) [46].

An integrated patient-level pooled analysis of two stud-
ies evaluated the risk of relapse in patients receiving PP1M
or OAPs by different durations of illness (0-3 years, > 3-5
years, and > 5 years from diagnosis). PP1M treatment versus
OAPs reduced risk of relapse by 33% for patients in the 0-3-
year subgroup, by 43% in the > 3-5-year subgroup, and by
26% in the > 5-year subgroup, which supports the relevance
of treating with LAIs within the first 5 years of illness [77].

In a post-hoc analysis of the RLAI study in patients with
schizophrenia, the proportion of relapses was lower (10.5%)
in recently diagnosed patients (<3 years) than in patients
with a longer disease duration (21.8%; > 3 years) [71]. A
double-blind, placebo-controlled, relapse prevention study
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conducted in eight countries showed that PP3M signifi-
cantly delayed time to relapse of schizophrenia symptoms
compared with placebo [78]. In the post-hoc analysis of this
study reporting on patients receiving PP3M within the first 5
years of schizophrenia diagnosis, PP3M led to significantly
delayed time to relapse compared with placebo [79].

Many studies reported lower hospitalization rates and
shorter hospital stays in patients receiving LAIs compared
with those on OAPs (Table 2). In a recent meta-analysis,
the risk of hospitalization with LAIs was significantly lower
than with OAPs across RCTs, cohort studies, and pre-post
(also known as mirror image) studies [42].

In a recent longitudinal observational study with a within-
subject design, greater decreases in hospitalizations among
patients with early phase psychosis were noted after imple-
mentation of LAI treatment compared with prior or subse-
quent OAP treatment [80].

Studies also reported a significant decrease in the propor-
tion of patients with early phase psychosis who required hos-
pitalization, and in cumulative hospital days, while receiving
LAI treatment in comparison with OAP treatment [72, 81].

A post-hoc analysis of two observational studies,
TIMORES and electronic Schizophrenia Treatment Adher-
ence Registry (e-STAR), reported a reduction in the number
of hospital stays at 12-month follow-up compared with pre-
LAl initiation data [74]. The mean reduction from baseline
in hospitalization days was more pronounced in patients with
recent schizophrenia diagnosis at 12-month follow-up, and
in patients with long-term schizophrenia at 24-month follow-
up [74]. In a post-hoc analysis of another study that assessed
patient outcomes after 1 year of LAI treatment, lower pro-
portions of patients within 3 years of diagnosis (3.5%) were
hospitalized due to worsening of symptoms compared with
those with long-term schizophrenia (10.5%) [71].

A retrospective cohort study that evaluated in-hospital
use of LAIs for first-admission schizophrenia in 56,211
patients from Taiwan indicated administration of LAIs with
and without early discontinuation in 10.1% and 6.5% of
patients, respectively. In addition, use of LAIs increased by
4% between 2004-2008 and 2013-2017. The risk of read-
mission decreased among patients receiving LAIs without
early discontinuation when compared with patients not
receiving LATs [82].

In patients with schizophrenia, earlier illness is associated
with lower antipsychotic adherence [32]. LAIs are associ-
ated with improved treatment adherence [32, 76], with a
recent meta-analysis suggesting that adherence to LAI is
1.4 times higher than adherence to OAPs [83, 84]. Another
large analysis of patients from the US Medicaid database
showed that treatment adherence and persistence was better
with second-generation LAls than with first-generation LAIs
[63]. Similar results were obtained in a recent analysis of
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the Swedish health care register data [85] and a more recent
observational study in the US Medicare population [86].

The improved adherence to LAIs compared with OAPs
has also been noted in early phase schizophrenia. In a rand-
omized head-to-head study of oral versus RLAI, adherence
to the LAI formulation was significantly better on a 5-point
scale (1 = perfect adherence; 5 = complete non-adherence;
mean [SD]: 1.1 [0.5] vs 1.9 [0.8]; p < 0.001) and was associ-
ated with greater prevention of disease exacerbations and/
or relapse [81]. In a retrospective analysis of patients with
a new diagnosis of a psychotic disorder, the use of LAI was
associated with a trend of better medication persistence and
adherence [87] compared with the use of OAPs [81, 87].
The average proportion of days on medication was higher
for patients treated with LAI (76%) than in the OAP group
(32%) and was comparable to those on combination treat-
ment with LAI + OAPs [87]. In a large retrospective anal-
ysis of patients receiving LAIs or OAPs within 6 months
of hospitalization for schizophrenia, LAIs were associated
with better adherence, fewer medication gaps, and a lower
risk of rehospitalization than those receiving OAPs [88].
On the other hand, EULAST, a randomized study of oral
versus LAI aripiprazole and oral versus LAI paliperidone
found no differences in the overall rates of treatment dis-
continuation for any reason across OAP and LAI arms [89].
However, methodological issues have been raised, including
that patients were directly randomized to OAP or LAI use,
without prior stabilization on the oral antipsychotic, thereby
increasing discontinuations and not mirroring the clinical
initiation practices of LAIs that usually follow an oral lead in
the stabilization period [90]. In EULAST, LAI performance
to prevent treatment discontinuation was found to be better
than that of OAP, but the study lacked the statistical power
needed to demonstrate significance [91]. Notably, when dis-
continuation data were separated by reason (due to safety,
efficacy, or other reasons), discontinuation of the two OAPs
for ‘other reasons’ was significantly higher than discontinu-
ation of the two LAIs [89].

Real-world evidence (RWE) studies have demonstrated
benefits of early initiation of LAIs in terms of the reduction
in the risk of hospitalizations and deaths. A recent study of
patients with newly diagnosed schizophrenia from the Tai-
wan National Health Insurance Research Database indicated
that the use of LAIs within the first 2 years after diagnosis
was associated with decreased all-cause mortality and sui-
cide risk over the 16-year follow-up period [43]. In an obser-
vational study of patient records from the Clinical Database
Analysis and Reporting System of the Hong Kong Hospital
Authority, treatment with LAIs was associated with a reduc-
tion in hospitalizations and suicide attempts compared with
OAPs; risk reduction was substantially more pronounced in
the subgroup of patients who initiated an LAI within 2 years
of their schizophrenia diagnosis [92].

Analyses of a claims database reported that early versus
late use of LAIs in patients with newly diagnosed schizo-
phrenia indicated reduced healthcare costs (mainly associ-
ated with ER and other outpatient visits) [93] and reduced
all-cause hospitalization rates and rates of psychiatric hos-
pitalizations [94]. An observational study, e-STAR, reported
greater improvement in CGI-S scores among recently diag-
nosed patients (<2 years) receiving LAI, who also had lower
hospitalization rates and shorter hospital stays, compared
with those with > 2 years of schizophrenia [95]. Further,
nationwide RWE studies reporting the benefits of early ini-
tiation of LAIs were conducted in Finland [31], South Korea
[96], Croatia [97], Spain [98], the US [40, 99], and Hong
Kong [100].

4 Long-Term Benefits of Early LAl Adoption

While the benefits of LAIs when initiated within the first
5 years of schizophrenia onset are well documented, very
few studies have reported on their long-term effectiveness
in patients with early phase schizophrenia. In a population-
based cohort study, patients who switched to an LAI within
3 years after initiating OAPs experienced significantly lower
mortality (all-cause and natural cause but not unnatural
cause [suicide, homicide, and accidents]) and lower risks of
rehospitalization, psychiatric hospitalization, and psychiatric
ER visits compared with those who continued OAPs [101].

A simulation model predicted 10-year benefits of starting
an LAI within the first 3 years of disease after failing second
OAP treatment versus oral-only treatment in a hypothetical
patient cohort. The model estimated that oral-only treatment
would reduce the likelihood of competitive employment and
independent living and increase hospital admissions com-
pared with early initiation of LAI [102]. In a 10-year mirror
image observational study, patients who completed 5 years
of PPIM demonstrated an overall reduction in hospitaliza-
tion rates and the mean length of hospitalization compared
with the 5-year period before the initiation of PP1M; further-
more, more than half of the patients were not hospitalized at
all during the 5-year PP1M treatment period [103].

In a subgroup analysis of long-term outcomes in Chinese
patients within 5 years of schizophrenia onset, treatment
with PPIM resulted in clinically meaningful changes from
the baseline in PANSS total scores and medication satisfac-
tion questionnaire scores at the end of the treatment period
(day 548) [104].

LAIs may also provide long-term neuroprotection
by maintaining steady therapeutic drug levels, reducing
relapses, and thereby limiting the cumulative neurobiologi-
cal damage of repeated psychotic episodes [105]. Clinical
and real-world data show LAIs are associated with lower
rates of relapse and rehospitalization compared with oral
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antipsychotics, which could translate into better preserva-
tion of cognitive function, improved long-term functional
outcomes, and attenuation of illness-related structural brain
changes [105, 106].

5 Safety Profile of LAls

The safety profiles of LAI and OAP formulations of the same
active agent are generally similar in all patients, regardless
of the duration of illness [107]. Adverse events (AEs) com-
mon to both LAIs and OAPs include increased body weight,
insomnia, anxiety, and headache [65, 66, 108, 109]. The
incidence of insomnia, headache, anxiety, administration-
site conditions, and injection-site pain reported with LAIs
was similar in patients with early or long-term schizophre-
nia [71]. AEs of special interest, including extrapyramidal
symptoms, tardive dyskinesia, and prolactin increases were
found to be less frequent with LAI treatment in a system-
atic review that compared the efficacy and safety of second-
generation LAIs and their OAP counterparts versus pla-
cebo [109]. The lower likelihood of prolactin increases and
hyperprolactinemia with LAI treatment than with the same
oral treatment had been shown before and is likely due to
reduced antipsychotic peak levels and subsequent marked
postsynaptic dopamine blockade with LAIs versus OAPs
[107]. A post-hoc analysis of a double-blind relapse pre-
vention study with open-label extension revealed that most
AEs were reported at a similar frequency between patients
with recent-onset and long-term schizophrenia; however,
prolactin-related events were higher in recently diagnosed
patients [110].

Considering earlier adoption of LAIs might imply use
in younger patient populations in some cases, it should be
noted that early use of antipsychotics in younger patients
such as children and adolescents have been also associated
with adverse effects such as weight gain, development of
diabetes, increased prolactin levels, and an increased QT
interval [111-115].

6 Economic Benefit of LAls

A systematic review and meta-analysis of 25 real-world
studies compared healthcare utilization, costs, and adherence
between patients with schizophrenia treated with LAI versus
oral medications in the United States. Although the initiation
of LAI was associated with an increase in pharmaceutical
expenses per patient per year, there was no significant differ-
ence in the overall healthcare expenditure between patients
treated with LAIs and OAPs considering the lower medical
costs compensated for the higher pharmacy expenses [116].
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A retrospective observational cohort study that evaluated
costs following 6 months of treatment of schizophrenia with
an LAI also reported significant reduction in inpatient costs
and an increase in outpatient pharmacy costs, resulting in
no changes in total healthcare costs over 6 months [117].
A budget impact analysis of increased use of LAIs for the
treatment of schizophrenia in Japan from a healthcare payor
perspective over 5 years revealed minimal impact on budget.
Increased drug acquisition and administration visit costs
were compensated for by the decreased hospitalization costs
[118]. A similar analysis in Egyptian representative health-
care settings also revealed potential cost savings with LAIs
compared with the standard of care in people with chronic
schizophrenia [119]. Another systematic review of 10 stud-
ies suggested lower total costs, medical costs, and all-cause
inpatient costs in patients with schizophrenia treated with
LAIs when compared with OAPs [120].

According to another retrospective claims data study, treat-
ment with LAIs in commercially insured young adults with
schizophrenia was associated with significant cost savings to
commercial payers [121]. Mirror image analysis of claims data
from German patients with schizophrenia treated with LAIs
suggested an increase in medication costs post-switching to
LAI, while there was a decrease in hospitalization costs con-
tributing to an overall reduction in total costs [122]. A study
that compared cost effectiveness of LAIs versus OAPs in
patients with schizophrenia from a rural community in South
India indicated LAISs to be cheaper than OAPs [123]. Another
retrospective observational single-arm study that utilized
administrative health data from Alberta, Canada also reported
lower health resource utilization and costs with second-gen-
eration LAIs [124]. Similarly, use of LAIs for treatment of
patients with schizophrenia from Korea was associated with
increased annual outpatient costs but significantly reduced
inpatient admissions contributing to an overall reduction in
total annual healthcare costs [125].

7 Current Treatment Guidelines
and Recommendations for Schizophrenia

A summary of clinical guidelines and pharmacological
treatment recommendations for early-onset schizophrenia is
provided in Table 3. In brief, most guidelines recognize the
benefits of using LAIs in improving adherence and reducing
relapse rates. Only some guidelines explicitly recommend the
early use of LAIs in treating schizophrenia, particularly in
the early phase or after a first episode. LAls are specifically
recommended for patients who prefer an injectable antipsy-
chotic or those with poor adherence to other medication or
with a history of poor response to OAPs, in order to uncover
potential non-adherence-related “pseudo” treatment resist-
ance [126]. A recent systematic review of clinical practice



937

Early Use of Long-Acting Injectable Antipsychotics in Schizophrenia

smoy ¢/—¢
K19A9 pasn 9q ued [oxrypuado[onz renosnwenu] Juade pasn jsow ay) s1 joprradorey

pawes 2q 03 uone)ISe JojowoydAsd uaym Jo Juaulean Jo 1e)s
oy} Je syuawyean) Telo ym A[dwoo jou op syuened ased ur suonosfur Je[nosnwenuy
s1soyoAsd
oposide-)sIy yim syuaned ur sy, ueyy Joyier syns Surznuoud spuswwodsdy (107 [L81] Ao3In], JO UONEBISOSSY OLIRIYIASJ JO QUIOpIND jusuneal], eruargdoziyos Koying,
roxmyyuad
-o1onz jodop ued ‘aouareyaid juonjed 1o ‘Joprradorey o1 Afiqeas[oy/asuodsar poos Iy
[oprrodorey yiim pajeniul oq 03 JUSWIEAL, 6107 [981] BOLFY YINOS J0J ISIT SOUIOIPIJA [BIIUSSSH PUE SQUI[OPINL) JUSWIEAL], PIepuelS eIV YInos
9)e3s ApEe9)s B Yoral 0} SUONBIIPIW JOJ SYIUOW g—¢ de) Aew
31 9sNed9q saposida 2ok J0J pasn 2q jJou pinoys sonoydAsdnue jodop Junoe-3uo|
juouUIIEaI) Yons J0J 9ouaIejard e sessordxo juoned € USUM IO ONSST UE SI 90ULIAYpPE [¢81] eruarydoziyos
jusuean woym ur sjuened ur pajedsipur oq Aewr sonoydAsdnue jodop 3unoe-3uoT 1107 uo dnoi3yIoAp saur[epInn 2onoeld [edrur)) ‘e1ode3urs jo Yoy Jo ANSIuIy arode3urg

Qouargjard [euosiad pue
‘5100JJ9 OIS ‘sSAUIANOYS Furoue[eq AJ[nJored Juawean) ule)-3uof Surrnnbar (etu
-orydoziyos Surpnpour) s19pIosIp onoydAsd Yym synpe I0j saurdrpawr onoydAsdnue
[JO 0} SATJRUIA)[E UB S PAIOPISUOD 9q p[noys—ioxiyiuado[onz pue ‘Quopriadsiy
‘ouoprradifed ‘joprredorey ‘ourzeusydny Ajoureu—saurorpaw onoydAsdnue v €202 [#81] dVOUW OHM SOIN'T
S)9oMm g IS Je JojJe Juaunean o) asuodsar 1ood pue s309)o
9pIs 0] 2oueIS[0) J00od ssa[un FUIYIIMS PrOAB—pPapIA0Id 99 0} UOTIBIIPAW AUO AUy
A111qe1910) pue 9suodsal [eJIUI[D UO PIseq uonensn
asop :pajeniut aq o} (joxryuadoronz ‘ouizeuaydny ‘Jopriodorey) STy Jo 9s0p MO 707  [£81] SIOPIOSI [BIUSJA UOWWO)) JO JUSWATRURIA J0J SQUI[IPIND [EIIUI]) [BUOTIBN eAuay]
Q0UB)SISAI JUSUIILaI)
‘@oueridwos jo A103s1y ‘o[yoid orjoqeIaw Juarnd ‘AJI[IGe[IeAR ‘UOTIRISIUTWPE JO
9inox parrdjaid ‘oouaiojard Aruejauaned AIIpIqIowod 1509 ‘s)031J9 IPIS JO AI0ISTY

‘asuodsar juaunjean ised uo paseq (suoneredard Junoe-3uof 10 jodop/Terojuared [z81]
/[eI0) uoredIpaw J1j0YdAsdnue UOTRISUIT-PUOIIS JO UOT)RIUIT-ISIY B 9500YD) /£]10T eruarydozIyog Jo Juawa3eur A J0J SQUI[APINL 99110el] [eorur)) uo dnoid jradxyg BIpU]
SONSST 9ouIdYpe 2ARY oym eruarydoziyos aseyd Ares
)M S[eNPIAIPUL 350} ul uondo Juaunear) doueUJUTRW € st sonoydAsdnue [y 19sn 6107 [181] sonewosoydfsd pue ‘Aderoyioyohsd ‘Aneryohsd 10j UOIBIOOSSY UBWLIID) Y], Kueuwrron
jusunean [081] (NEdAV)
wId)-3uoy axmbar jey) syuened 10§ JuowWILLI) SUI-ISIY SB PAISFO 99 PINOYS STV €10T K3orooewreydoyoAsdoimap pue AneIyoLsq [eo130[01¢ I0J UOTIRIDOSSY YOUSL] QoueI]

pasn aq pInoys S[y"] Uaym U0 Suon
-BpUAWIWO2I OY19ads apraoid jou op Lay) ‘suonezifelidsoy pue asde[ar Jo ysiI Jo

SULId) UI SVQ SA STY'T Jo douewrtoyrad Jorradns oy 9z1uSooar saur[oping oy o[Iym <202 [6L1] seuroping uoneroossy dunerydksq ueadoinyg nd
aseyd Apres urpnjour
‘s1opI0s1p onoydAsd jo seseyd [re Surmp Aderar) onoyoksdnue [y puewroddy ¢€10T [8L1] SISOUDASJ UT uONULA IS A[IeH I0J WNTIOSUO) UBIPEUE)
soSua[Teyd oouaIoype YIIm asoy) 10J Arernonted ‘eruargdoziyos (DSS) epeue)
aposida-isiy Surouarradxa s[enpIAIpul J0j STy T JO UOeIdpISuod Apres yoddns  /£10¢ Jo A39100§ eruarydoziyos ay) pue (V4D) UONRBIOOSSY JLIRIYIASq ueIpeue)) Ay, epeUR)
SJUQ3E [BIO 0) AOUIAYPE-UOU JO YSLI Y31y
e i syuoned ur A[eroadsa ‘parajjo pue paIopIsuod 2q pinoys S[y-J Jo asn Alreq pueeaz
uonesIpow [e1o o3 asuodsar 1ood e J1 J0 UTE) MON pue
-190un Jo J00d U99q SeY ddudIAYpE JI Jo doudreyald s juaned oy SII1 J1 STy IOPISUOD) 9107 [LL1] sisteryohsd Jo a39[[0)) pue[edz MaN pue uelfensny [eAoy Y], erensny
eruarydoziyos aseyd AL1ed 10 9posido-1SIy J0J SUONEPUIWWOINY JBIX uoneziuesiQ Anuno)

eruarydozyos aseyd A[Ies 10 SUONEPUSWWOAT Juawiear; [edrSojooewieyd pue sauropms [eowur) ¢ ajqel

A\ Adis



938

S. J. Harrison et al.

Year Recommendations for first-episode or early phase schizophrenia

Organization

Table 3 (continued)

Country

A\ Adis

2014 Offer OAPs in addition to psychological interventions (family intervention, indi-

National Institute for Health and Care Excellence [188]

UK

vidual CBT)
Offer LAIs to patients with schizophrenia who prefer such treatment after an acute

episode or avoiding non-adherence to antipsychotic treatment

2020 Offer LAIs to patients with schizophrenia who prefer such treatment or those who

American Psychiatric Association [189]

USA

have a history of poor adherence
First-episode patients to be treated within a coordinated specialty care program inte-

grating several evidence-based interventions to form comprehensive treatment

2009 Offer LAIs to enhance adherence

Schizophrenia Patient Outcomes Research Team (PORT) [97, 190]

National Council for Mental Wellbeing [191]

2019 Offer LAIs as a first-line treatment option to patients with psychotic disorders and

encourage increased use of LAIs

2017 Use LAlIs in those patients with schizophrenia who prefer an injectable formulation

World Federation of Societies of Biological Psychiatry (WFSBP) Clinical Guide-

World

or with high risk of non-adherence

lines for Schizophrenia [192]

CBT cognitive behavioral therapy, FGAs first-generation antipsychotics, LAl long-acting injectable, LMICs low- and middle-income countries, OAPs oral antipsychotics, SGAs second-genera-

tion antipsychotics, WHO mhGAP World Health Organization’s Mental Health Gap Action Programme

guidelines for schizophrenia management reported that nearly
all guidelines (94.7%), except the one from Italy, discussed
the use of LAIs, primarily recommending them for non-
adherence (77.8%), maintenance care (72.2%), and patient
preference (66.7%). However, only 27.8% contained a specific
recommendation of using LAIs for first-episode schizophrenia
[1]. Another systematic review and comparison of recommen-
dations from pharmacological guidelines for the first episode
of schizophrenia also indicated an increasing interest in the
use of LAI antipsychotics early in the treatment of schizophre-
nia to address non-adherence, reduce relapse, and improve
psychosocial functioning [127]. Nevertheless, expert con-
sensus [128] and Delphi panels [129] have included patients
with first-episode and early phase schizophrenia among their
recommended patient groups for LAI discussion and initia-
tion. Further, a consensus guideline focused on the pharma-
cological treatment of schizophrenia, developed in collabora-
tion by International Guidelines for Algorithmic Treatment
(INTEGRATE) authors from all UN regions, recommends
LAIs as an early intervention, also considering patient prefer-
ences [130].

8 Barriers to Early Adoption of LAls

Despite substantial evidence from clinical and real-world
studies, significant barriers to LAI adoption persist (Fig. 1),
particularly in the early phase, which is associated with
increased disease complexity (Fig. 2) [50, 131-134]. Phy-
sician surveys in Japan [132], Canada [131, 135], and
European countries [136, 137] showed that barriers to LAI
use are often rooted in the negative perception of LAIs by
patients and physicians and the associated stigma [47, 136].
Consequently, LAITs are often viewed as a last-resort option
for patients with a history of non-adherence. Physicians may
also delay prescribing LAIs for first-episode patients, believ-
ing they may not relapse and that LAIs are meant for longer-
term treatment [138]. While guidelines mention LAIs as a
viable treatment option, there is a lack of strong support for
their use early in the course of the disease where they could
have the greatest impact. This situation contributes to the
continued underutilization of LAIs, despite their potential
to significantly reduce early relapses caused by non-adher-
ence and treatment discontinuation, at least in clinically
meaningful subgroups of studies [46]. Additional practical
challenges also hinder uptake, including AEs [139], lack of
regular availability of certain LAI formulations [47, 108,
140, 141], and logistical difficulties such as the need to travel
for injections or inadequate storage facilities for LAl medi-
cations [141]. Additionally, dosing flexibility with LAIs is
inevitably reduced, and dose adjustments occur more slowly
than with OAPs [55, 142].
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Barriers

* Challenges with dose optimization [50]

» Negative perception: Viewed as old-fashioned or coercive or
only suitable for non-adherent patients [131, 132 135]

* Adverse events [139]
» Cost: Lack of insurance coverage
+ Lack of regular availability [47, 108, 140, 141]

For
Clinicians decision-making [29]

» Lack of guidelines that recommend LAI as first-line
treatment [51, 68]

» Knowledge Gaps: Limited familiarity with LAI formulations
[108, 109]; lack of training in patient motivation and shared

Proposed solutions \/

« Educational initiatives to improve familiarity with dose
optimization

» Campaigns addressing misconceptions about LAIs,
emphasizing modern innovations and benefits

*  Empowerment on management of adverse events

* Counselling on mild and transient nature of side effects or
adverse events

* Advocacy for improved insurance coverage and
reimbursement policies

« Training of healthcare teams in effective communication
with patients and caregivers and in shared decision-making

O O » Fear of needles and injection site pain [109, 110, 131] « Improved counselling and support to alleviate fear of injections
» Negative perception: Viewed as old-fashioned or coercive * Providing detailed information about disease and treatment
[132,133] options to patients and caregivers
+ Stigma associated with injectables [29, 108, 111, 131, 137] « Awareness campaigns highlighting patient success stories to
+ Side effects and treatment burden reduce stigma
For « Logistical issues: Need to travel for injections, lack of  Flexible care models (e.g., home-based administration) to
Patients medication storage [141] reduce travel burden

» Cost: Out-of-pocket expenses [51, 73]

» Knowledge gap: Lack of adequate information and
unawareness of the disease

» Lack of confidence and training in using different/alternate

injection sites [153]

« Financial assistance programs to mitigate costs
« Continued education and training to improve LAI practice

« Improved psychoeducational strategies and psychological
interventions to enhance treatment adherence and prevent
relapses

« Improve overall subjective experience of the therapy

Fig. 1 Barriers to long-acting injectable (LAI) antipsychotic adoption and proposed solutions

Nevertheless, in a pre-implementation evaluation of con-
textual determinants of early intervention programs, partici-
pants including prescribers, non-prescribers, administrators,
clients, and caregivers were supportive of LAIs despite bar-
riers like transportation or insurance coverage [143].

First-generation LATs did important work historically and
remain inexpensive, but are associated with the well-known

s Heterogeneity in Symptoms

« Diverse and overlapping symptoms

B Diagnostic Complexity

¢ Unknown duration of untreated psychosis; overlapping genetic/familial risks
with other disorders

B  Comorbidities

« ADHD, autism, and other psychiatric disorders affect outcomes

s High Rates of Non-adherence

S [ vidence Gaps

« Limited protocols for non-adherence, treatment resistance; insufficient data on
first-episode

Fig.2 Challenges in treating early phase schizophrenia. ADHD atten-
tion-deficit/hyperactivity disorder

drawbacks of first-generation antipsychotics, including
extrapyramidal symptoms, tardive dyskinesia, and prolactin
effects, and are frequently delivered as older oil-based depot
formulations with limited dose options, injection-site issues,
and less flexible pharmacokinetics [144—146]. These safety-
and formulation-related limitations reduce the acceptability
for some patients and clinicians and act as a real barrier to
broader LAI use despite the cost advantage.

9 Increasing Physician Confidence/Reduced
Barriers

Attitudes of health professionals towards LAIs have been
identified as playing a crucial role in whether patients take
antipsychotics [53, 147, 148]. Clinicians are more likely to
prescribe LAIs in the following cases: greater number of
monthly switches within OAPs and greater monthly schiz-
ophrenia-related hospitalization and ER visits [141, 149];
the patient is at a high risk of relapse [141]; to improve
treatment adherence [150, 151]. In addition, health care pro-
fessional-administered LAIs serve as a practical adherence
signal with missed injections as an immediate, actionable
flag for nonadherence [42, 145].
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Given the improved clinical outcomes, treatment adher-
ence, and overall QoL associated with the early use of
LAISs in schizophrenia, clinicians and patients may want to
consider LAI treatment during the earliest phase of schizo-
phrenia. Figure 1 outlines proposed solutions to address
clinician- and patient-specific barriers that hinder the early
adoption of LAIs. Training the entire treatment team on the
value of LAIs, shared decision making, and strategies to
communicate effectively with patients and their caregivers
has demonstrated great success in facilitating LAI prescrib-
ing in patients with first-episode and early phase schizophre-
nia [152]. Among physicians, limited confidence in training
in using different or alternate injection sites may act as a bar-
rier to early adoption [153]. In addition, counselling patients
on the mild transient nature of AEs can improve accept-
ance of LAIs. Improved psychoeducational strategies and
psychological interventions can help improve the subjective
experience of therapy [153].

A recent US-based survey, the DECIDE study, examined
attitudes and preferences among mental healthcare providers
with regards to the use of LAIs in patients with schizophre-
nia [154]. Overall and across subgroups, side effects were
ranked as the most important consideration while clinician
preference was ranked as the least important consideration
for LAI selection. Clinicians from the high-LAI use sub-
group considered product characteristics [141], including
multiple injection sites, small/on-par needle size, and less
frequent dosing for LAI selection that can contribute to sim-
plified administration [155]. On the other hand, among the
clinicians from the LAI-mindset subgroups, the LAI-hesitant
subgroup of clinicians prioritized patient preference for LAI
selection and deprioritized product attributes [139].

10 Limitations

The results of this review need to be interpreted within several
limitations. First, this was a guided pragmatic review and not
a systematic literature review. Second, no quantitative meta-
analytic calculation of results was conducted. Instead, results
are summarized and presented descriptively. Third, given the
heterogeneity of study designs, population and treatment char-
acteristics, treatment settings, comparator groups, outcomes,
and sample sizes of the included studies, which also drive the
choice of LAIs, we restricted the level of analysis and presen-
tation to LAIs as a group without comparing individual LAIs,
as this could have led to biased comparisons. Fourth, data
informing specific outcomes differed regarding quantity and
quality of the available results. Finally, large RCTs enrolled
patients from high-income/middle-income countries, indicat-
ing that future studies should also collect data in less resourced
treatment and healthcare settings (low-income countries) in
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order to assess similarities and potential differences of the out-
comes when LAIs are used across geographic and economic
regions.

11 Conclusions

Adoption of LAIs during early phase schizophrenia is asso-
ciated with improved patient outcomes, reduced relapse risk,
and lower hospitalizations (number and length of stay), in
addition to comparable safety profiles with OAPs. However,
LAIs remain underutilized during this period and are still
reserved for use in the later stages of illness following mul-
tiple relapses or after demonstrated medication non-adher-
ence. Current treatment guidelines and recommendations
mention LAIs as an alternative to OAPs, particularly if the
treatment goal is to improve adherence. The efficacy and
safety data of LAIs in early phase (vs long-term) schizo-
phrenia along with lower healthcare resource use, especially
when used proactively before non-adherence and relapse
have occurred [40], may support recommending LAIs as
a first-line treatment after stabilization of the first episode
with OAPs and in patients with early phase schizophrenia.
Guidelines may need to be updated to further encourage
and emphasize the importance of early adoption of LAIs,
possibly as early as first-line treatment during the early
phase of schizophrenia to improve outcomes and QoL of
patients. Finally, mental health care providers would be bet-
ter equipped to offer LAIs if they had access to educational
initiatives that focus on the early benefits of LAIs while
addressing clinician- and patient-specific barriers to early
adoption [156]. These programs could also include training
health care providers in shared decision making and effective
communication with patients and caregivers.
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