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Abstract

Aim: Results from clinical trials
support the use of oral antipsychotics
for treatment of early or first-episode
psychosis in patients with schizo-
phrenia. This paper will review litera-
ture on the advantages of early
initiation of treatment for schizophre-
nia and the clinical benefits of early
use of long-acting injectable
antipsychotics (LAIs).

Method: A comprehensive literature
review was conducted to identify
published literature on the use
of LAIs early in the treatment of
schizophrenia.

Results: Although there is a higher
response rate to initial antipsychotic
treatment for a first-episode of
schizophrenia than with subsequent
antipsychotic treatment, we have not
effectively addressed this issue. Poor
adherence to treatment is a primary
cause of relapse and rehospitalization
in subsequent years and was associ-
ated with higher relapse rates result-

ing in devastating effects and sub-
stantial economic burden. The costs
of nonadherence were estimated to
be $1.48 billion. Thus, a major chal-
lenge with the treatment of schizo-
phrenia is changing poor adherence
to persistence with antipsychotic
therapy. LAIs are known to be at least
as effective as oral antipsychotics for
treating schizophrenia, and yet are
underutilized. Further, LAIs address
many of the problems associated with
adherence to oral therapy. Recent evi-
dence suggests that LAIs are effective
for treating first-episode psychosis
and for early initiation of treatment
for schizophrenia.

Conclusion: Although consistent
antipsychotic treatment represents a
critical part of treatment, a person-
centred approach to treating schizo-
phrenia is essential for all aspects of
care, including establishing and
maintaining a therapeutic alliance,
strengthening shared decision-
making and adherence, and achieving
long-lasting recovery.

Keywords: antipsychotic, clinical, early use, long-acting injectable,
schizophrenia.

INTRODUCTION

The prevalence of schizophrenia is 4 cases/1000 of the
adult population over the age of 18, representing over
50 million people worldwide who suffer from schizo-
phrenia.1,2 The challenges of living with schizophrenia
are magnified by the significant stigma associated
with the illness. Impairment of functional and cogni-
tive capacity in schizophrenia impacts a substantial
burden on the patient, their family and society, as well
as the direct and indirect costs of the disease.2 People

with schizophrenia face a number of challenges in
managing their lives and illness, including lack of
insight into their illness and cognitive deficits that
interfere with treatment adherence – both psychoso-
cial and pharmacologic. These challenges increase
the risk of relapse, with each relapse resulting in sig-
nificant personal and economic costs.

Antipsychotic (AP) medications, which are an
important part of treatment, have been shown to
improve clinical outcomes in people with schizophre-
nia and reduce economic burden secondary to
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reduced relapse and hospitalization rates and fewer
emergency room (ER) visits.3–5 Results from recent
meta-analyses support the use of APs for treatment of
early or first-episode psychosis in people with schizo-
phrenia.6,7 In addition, the benefits of an early inter-
vention programme for psychosis support higher
recovery rates at substantially lower personal and eco-
nomic costs.8,9 Although response to treatment often
is favourable for someone with a first-episode of
schizophrenia, a major challenge with schizophrenia
treatment is transforming poor adherence to consist-
ent treatment, including oral AP therapy.4 Nonadher-
ence is associated with devastating personal costs,
increased relapse rates,10,11 greater use of health-care
resources12,13 and higher costs of care.14,15

Long-acting injectable (LAI) APs are known to be
at least as effective as oral APs for treating schizo-
phrenia.16 A recent systematic review and meta-
analysis found that second-generation LAIs were
superior to first-generation LAIs for relapse preven-
tion.17 In addition, recent evidence suggests that
LAIs are effective for treating first-episode psychosis
and for early initiation of treatment for schizophre-
nia.18,19 Further, LAIs provide the added benefit
versus oral APs of addressing problems with daily
adherence.20,21 Although LAIs traditionally have
been reserved for patients at later periods of their
disease, increasingly, LAI use is being advocated for
early episodes of schizophrenia including after first
hospitalization to achieve optimal outcomes such
as reduced rates of recurrence, rehospitalization,
and comorbidities and complications of untreated/
undertreated illness.22,23

An important question is whether LAIs have ben-
eficial effects on the clinical course, medical
resource use and costs of therapy when used early
for treatment or for treatment of first-episode of
schizophrenia. Newer literature has centred on a
single-minded focus of collaborating with the
person with schizophrenia, suggesting that the indi-
vidual and practitioner develop a strategy for shared
decision-making related to treatment, including
but not limited to which medications best suit the
individual’s needs24 and when those medications
should be utilized. In order to provide the best pos-
sible care, all available treatment options should be
discussed and considered.

This paper aims to review literature on the ben-
efits of early treatment and the clinical benefits of
early use of LAIs for the treatment of schizophrenia.

Person-centred approach

A person-centred approach to the treatment of
schizophrenia is central to achieving both short-

and long-term beneficial outcomes because it
encompasses individual experiences and self-
understanding of psychosis.25 A key concept in man-
aging schizophrenia is the importance of the
recovery model of care. Thus, initiating a treatment
plan for schizophrenia must happen within a strong
therapeutic alliance. Maintaining the therapeutic
relationship over the long term is critical for assist-
ing in achieving long-lasting recovery, which is the
most important goal of therapy.26 Results from a
recent, randomized study demonstrated significant
improvement among persons with schizophrenia in
social functioning after 5 years with a formal pro-
gramme providing a person-centred approach to
management.27

The Substance Abuse and Mental Health Services
Administration (SAMHSA), in collaboration with
individuals and health-care professionals, devel-
oped a working definition of recovery from
schizophrenia as a means to advance recovery
opportunities and to clarify the concept of recovery
for persons with schizophrenia and their health-care
providers.26 Their working definition of recovery is
‘a process of change through which individuals
improve their health and wellness, live a self-
directed life, and strive to reach their full potential’.26

This definition of recovery includes considerations
relevant to health, home, purpose and community. A
person-centred approach is central to this process.

In the overall management of schizophrenia, the
approach to delivering the message about the need
for treatment is more important than the message
itself.28,29 Additionally, health-care providers must
also take into account the importance of relation-
ships between the person with schizophrenia and
their families/significant others when selecting the
most appropriate treatment.30 With a strong thera-
peutic alliance, the person with schizophrenia, their
families and their provider collaborate to identify
issues about care that need to be addressed and
potential solutions.28 The goal is to get better and
live better, that is, decrease symptoms, increase
function, engage in meaningful activity and
improve well-being.

A study of the impact of attitudes towards AP
medication use found that a poor relationship
between hospitalized patients and prescribers,
coercion to take AP medications during admission,
and low insight about their condition were predic-
tive of negative attitudes towards treatment.31 Poor
insight into their disease process occurs in 30–50%
of people with schizophrenia and is related to sub-
optimal outcomes.32–34 In fact, studies of adherence
to AP medication found that poor insight among
people with schizophrenia is the best predictor of
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nonadherence.32 A quality relationship between the
person with schizophrenia and their health-care
provider (Fig. 1) has been shown to be associated
with positive attitudes and better outcomes, includ-
ing improved adherence to treatments (phar-
macologic and other), decreased rehospitalization
and improved symptoms.35–39

The use of medication is one tool that addresses
specific symptoms. People with schizophrenia will
be encouraged to take medication if they feel that it
is helpful and the benefits outweigh the risks. LAIs
offer an important alternative to oral APs, because
they can strengthen treatment adherence, by
decreasing the burden of daily pill taking, and alert-
ing providers to nonadherence. Compared with oral
APs, use of an LAI was associated with improved
quality of life (QoL) and a reduced burden on car-
egivers among outpatients with schizophrenia.40

Caregivers can have the opportunity to decrease
worry and policing of medication adherence and
relapse, and enhance communication. A study of 30
patients with schizophrenia who were randomized
to treatment with oral or LAI APs evaluated the
effects on working alliance.41 Despite clinical
improvement, at a 2-year follow up, working alli-
ance had deteriorated in the LAI group, which
emphasized the importance of maintaining and
enhancing the therapeutic alliance after initiating
drug therapy.

Unfortunately, patients are often not involved in
the decision to use LAIs. Interviews conducted with
people with schizophrenia and prescribers in a
community mental health centre found that LAIs
often were not offered to patients, and when offered,
patients and caregivers were not involved in the
decision.42 Thus, a person-centred approach, which
focuses on shared decision-making and recovery
from schizophrenia, considers choices about treat-

ment, the role of oral versus LAI APs, and the impact
on medication adherence is optimal.43

Attitudes and use of early LAI treatment in
schizophrenia

An extensive body of literature supports the clinical
benefits of oral APs for early intervention or treat-
ment of first-episode psychosis.5,44–47 A growing
body of literature demonstrates that LAIs also are
effective for early intervention or when used for
first-episode treatment of schizophrenia rather than
delaying treatment.48–52 A higher response rate is
associated with initial AP treatment in first episode
with significantly less response to subsequent AP
treatment.22,53

Although LAIs may have advantages compared
with oral APs, especially with respect to more con-
venient monitoring of adherence, LAI use often is
limited by negative attitudes of health-care profes-
sionals, specifically regarding earlier use in the
course of therapy.54–56 A systematic review of patient
and clinician attitudes towards first-episode use of
LAIs identified six relevant studies.55 Four of the six
studies reported negative attitudes of clinicians
towards LAIs for first-episode psychosis, but none of
the six studies described patient attitudes. Reluc-
tance of clinicians to use LAIs for first-episode psy-
chosis was based on a presumption that patients
would not accept treatment with LAIs. This is espe-
cially confounding given the American Psychiatric
Association guidelines for LAI use that are based on
patient preference. Although LAIs are used with
greater frequency outside of the United States, a
survey of attitudes towards LAIs from health-care
practitioners across Europe found that only 40%
would use LAIs for first-episode psychosis whereas
90% would use LAIs for chronic schizophrenia.54

Clinical experience with LAIs for first-episode
treatment

Neuroprotective potential

A scientific rationale may exist for using LAIs early in
the treatment of schizophrenia. Treatment with APs
may cause an initial increase in frontal lobe
intracortical myelin volume early in the course of
the disease, followed by a decrease as the disease
progresses to a chronic phase.57 It has been pro-
posed that use of LAIs versus oral APs may slow the
decline in intracortical myelin during chronic
schizophrenia. Five studies, including three
randomized studies, have evaluated the effect of
LAIs for treating first-episode schizophrenia; the
other two studies only evaluated attitudes and

FIGURE 1. Interaction between therapeutic alliance and treat-
ment to provide a positive outcome.
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adherence to LAIs (Table 1). Although data are
limited with LAIs for first-episode psychosis, results
from these trials suggest a beneficial brain effect.

In one clinical study of 23 patients with schizo-
phrenia treated with either a LAI or oral AP,
intracortical myelination volume increased signifi-
cantly (P = 0.005) with the LAI compared with a
control group, but no significant difference was
noted between oral APs and the control group.57

These results support the hypothesis that LAIs
promote intracortical myelination and may exert a
neuroprotective effect when used in first-episode
schizophrenia patients. The authors suggest that
better adherence to medication or variations in the
pharmacokinetic (PK) profile of LAIs versus oral APs
may account for the differences.

Relapse reduction

In a randomized trial, 28 patients recovering from
an acute first-episode of schizophrenia were treated
with an oral first-generation antipsychotic (FGA), a
LAI or placebo for 1 year.58 Seven of 17 (41%)
patients in the placebo group relapsed, whereas
none of the patients treated with oral or LAI APs
relapsed.

A prospective, naturalistic study was conducted
to evaluate the effectiveness of a LAI for relapse pre-
vention in first-episode schizophrenia.18 Fifty
patients with schizophrenia were treated with the
LAI or an oral AP for up to 2 years. Although
symptom reductions were similar in LAI and oral
treatment groups, a significantly (P < 0.05) lower
relapse rate and higher medication adherence were
observed with the LAI versus oral therapy. Good

adherence was noted in 68% with the LAIs and 32%
with oral therapy. Relapse rates at 1 year were 18%
and 50% and at 2 years were 23% and 75% with LAIs
versus oral therapy, respectively (Fig. 2).

Adherence

A prospective, randomized trial in 37 patients with
schizophrenia evaluated the effects of a LAI on
adherence in first-episode schizophrenia.59 Patients
had no more than 16 weeks of previous exposure to
AP therapy and were randomized to LAI or oral APs.
Patients switching to the LAI were significantly
(P < 0.05) more likely to remain adherent versus
those staying on oral therapy. In a follow-up report,
the effect of maintenance treatment with a LAI on
medication adherence was evaluated in 37 patients
who were observed for up to 104 weeks.60 Although
no differences in adherence between LAI and oral
treatment were observed, nonadherence was more
easily detected in the LAI group.

Early initiation or recent-onset use of LAIs in
schizophrenia

Sixteen published reports describe early initiation of
treatment or recent-onset treatment of schizophre-
nia with LAIs (Table 2). All reports are open-label,
observational or case–control studies, and none
used a prospective, randomized trial design. Those
studies reporting findings for recent-onset schizo-
phrenia used definitions of recent onset ranging
from 2 to 5 years. Some reports are of the same
cohort of patients and report different treatment
phases or outcomes.63–65 A systematic review of

TABLE 1. Studies reporting the use of LAIs for first-episode schizophrenia

Reference Patient population Treatment Assessments Outcomes

Bartzokis et al.,
201157

24 schizophrenia patients
with first psychotic episode

LAI versus oral and matched
controls

White matter volume
by MRI

White matter remained
stable with LAI but
decreased significantly
with oral

Kane et al.,
198258

28 patients recovering from
a first episode

Randomized to LAI, oral or
placebo for 1 year

Relapse rate 41% on placebo relapsed
compared with none on
active treatment

Kim et al.,
200818

50 patients with first-episode
schizophrenia

Open-label treatment with
LAI or oral therapy for 2
years

PANSS, CGI, GAF,
relapse, remission,
adherence

Significant improvement in
all parameters with LAI

Weiden et al.,
200959

37 patients with ≤16 weeks
lifetime exposure to
antipsychotics

Randomized to LAI or oral
treatment for 12 weeks

Adherence and
attitudes

No difference in adherence
behaviour; however,
acceptance of LAI
associated with better
adherence

Weiden et al.,
201260

Continuation of previous
study for 104 weeks

Randomized to LAI or oral
treatment for 104 weeks

Adherence and
attitudes

No difference in adherence
between oral and LAI

Early use of LAIs for schizophrenia
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studies reporting the effects of LAIs for the early
treatment of first episodes of schizophrenia
included some of these studies.51 Of 10 studies
(cohort, randomized or open) that met selection cri-
teria, LAIs were found to be effective for early
schizophrenia. The authors concluded that LAIs for
treating early schizophrenia improved symptom
control and reduced the risk of relapse, especially
when medication adherence was a concern or when
the patient made the decision to use LAIs. Person-
centred choice and shared decision-making can
strengthen patients’ empowerment and respon-
sibility in the management of their illness and lives.

Clinical symptoms and function

Among 85 patients in the early phase of a schizophre-
nia spectrum disorder who were randomized to
treatment with oral or LAI APs for 2 years, symptoms
on Positive and Negative Syndrome Scale (PANSS) or
Clinical Global Impressions (CGI) scales improved in
both groups, but no difference was observed
between oral and LAI use.66 Although no differences
were observed for effectiveness or tolerability, the
authors concluded that use of an LAI was more likely
to be associated with improved adherence.

Young adults who were expected to be in the early
stages of schizophrenia or schizoaffective disorder
were evaluated in an open-label 50-week study of a
LAI.48 Of 66 patients who entered the trial and
received at least one dose of drug, 64% completed 50
weeks of treatment. Mean PANSS scores signifi-
cantly improved (P < 0.05) from baseline, and 64%
of the patients demonstrated clinical improvement
(≥20% reduction in PANSS total score) at end-point.
Patient assessments of QoL also improved during

the study. Treatment with a LAI was associated with
clinical benefits in stable young adults with early-
onset schizophrenia or schizoaffective illness.

Patients in early phases of schizophrenia and
schizoaffective disorders (i.e. duration ≤3 years)
were evaluated for their response to a LAI in a
6-month, open-label study.50 Of 382 patients who
were enrolled, 73% completed 6 months of treat-
ment. In addition to significant (P ≤ 0.0001)
improvements in total PANSS and subscale scores,
significant (P < 0.05) improvements were also
observed in Global Assessment of Functioning
(GAF), QoL, patient satisfaction and movement dis-
order symptoms. Thus, initiation of a LAI in patients
within 3 years of diagnosis significantly improved
symptoms and might represent an option for
patients in the early phases of psychosis.

A series of reports have described the effects of
treatment of early-onset schizophrenia.63,64,65 In an
open-label study comparing patients treated with
flexible doses of a LAI (n = 50) versus flexible doses of
oral risperidone or haloperidol (n = 47), responders
treated with a LAI had significantly (P < 0.05) fewer
all-cause discontinuations (26.0% vs. 70.2%), greater
reductions on the PANSS total score (−39.7 vs. −25.7),
a higher remission rate (64.0% vs. 40.4%) and a lower
relapse rate (9.3% vs. 42.1%) (Fig. 3).64 A follow-up
analysis observed remission in 32 (64%) patients that
was maintained for 2 years in 97% of those patients.
Early symptom improvement on the PANSS was a
significant predictor of remission (Fig. 4).

An open-label, 6-month study examined the
effects of a LAI administered to 294 inpatients and
outpatients early in the course of schizophrenia.67

Overall, 86% of enrolled patients completed the
study. Among completers, significant (P < 0.05)

FIGURE 2. Impact of LAI or oral antipsychotic use on medication compliance and relapse rate at 1 and 2 years. , LAI; , oral.18
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TABLE 2. Summary of studies reporting use of LAIs for recent-onset or early-initiation therapy in schizophrenia

Reference Patient population Treatment Assessments Outcomes

Barrio et al.,
201361

26 patients with recent
onset treated with LAI
versus 26 control recent
onset treated with oral

Case–control study of LAI
versus oral for 2 years

PANSS total and
subscales, PAS,
hospitalization,
remission

LAI showed significant
improvement in PANSS and
subscales, PAS; higher
remission, lower hospital

Dubois et al.,
201462

155 patients with
schizophrenia (≤3 years)
versus 253 (>3 years)

Observational study of
LAI for 12 or 24
months from the
TIMORES and eSTAR
studies

CGI-S, GAF,
hospitalization,
remission

Significant benefits for early
for CGI-S and GAF,
remission; number of
hospital days

Emsley et al.,
200863

50 newly diagnosed
patients

Open-label treatment
with LAI for 2 years

Remission, relapse,
PANSS, CGI-S, function,
SF-12

Remission in 64%, and 97%
maintained remission;
remission associated with
improvements in function

Emsley et al.,
200864

50 patients with ≤12
months since diagnosis
and ≤12 weeks drug;
54% were drug naïve

Open-label study of LAI ×
24 months

Clinical outcomes, EPS,
prolactin

72% completed 24 months;
78% had a response; 64%
achieved a remission

Emsley et al,
200865

50 patients with ≤12
weeks drug treatment;
46% were antipsychotic
naïve

Open label with LAI × 24
months; compared with
oral antipsychotic

PANSS, EPS, BMI LAI group had fewer
discontinuations, lower
PANSS scores, higher
remission rate, lower relapse
rate; EPS lower with LAI but
BMI higher

Lasser et al.,
200748

66 young adults with ≥4
weeks of antipsychotic
treatment; mean
duration of 131 days

Open-label trial of LAI for
50 weeks

PANSS, SF-36 Significant improvement from
baseline for PANSS and
SF-36

Macfadden
et al., 201049

57 recent diagnosed (≤3
years) versus 266 late
diagnosed (>3 years)

Open-label treatment
with LAI for 1 year

Relapse, PANSS, CGI-S Recent diagnosed had greater
improvement in PANSS and
CGI-S

Malla et al.,
201366

85 patients in the early
phase of schizophrenia
spectrum disorder

Randomized to oral or LAI
treatment for 2 years

PANSS, CGI-S Improvement in both groups,
but no differences between
groups

Napry-eyenko
et al., 201067

294 patients with ≤2
years duration of
schizophrenia

Open-label study of LAI
for 6 months

PANSS, CGI-S, GAF, SF-36 Significant improvement in all
parameters from baseline

Rabinowitz
et al., 201168

294 patients with ≤2
years duration of
schizophrenia

Open-label study of LAI
for 6 months

Premorbid Adjustment
Scale (PAS), PANSS,
CGI-S, GAF, SF-36

Premorbid functioning
associated with better
response

Olivares et al.,
200969

Patients with recent (≤2
years) or long term (>2
years)

Observational study of
LAI for 24 months

CGI-S, GAF,
hospitalization

Greater improvement with
recent for CGI-S, hospital
rate and days; GAF not
different

Parellada et al.,
200550

382 patients with ≤3
years diagnosis; mean
1.5 years

Open-label trial of LAI for
6 months

PANSS total and
subscales, CGI-S, GAF,
QoL, patient
satisfaction

Significant improvement from
baseline in PANSS total and
subscale scores, CGI-S, QoL,
patient satisfaction

Sliwa et al.,
201270

Compared recent
diagnosis (n = 216, ≤5
years) with chronic
illness (n = 429, >5
years)

Open-label LAI and
followed for 1 year

Tolerability Improved tolerability with LAI
compared with baseline
levels

Tiihonen et al.,
201171

2588 hospitalized for the
first time for
schizophrenia

Registry-based linkage
study of depot versus
oral treatment for
mean follow up of 2
years

Hospitalization and
discontinuation

Rehospitalization was
one-third with depot versus
oral medication

Viala et al.,
201252

25 schizophrenia patients
hospitalized for the first
time

Open-label study of
switch from oral to LAI

CGI, GAF at 6, 12 and 18
months; hospitalization

Significant improvement from
baseline in CGI-S and GAF;
16% relapsed; fewer and
shorter hospitalizations
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improvements from baseline were found for the
PANSS, CGI-S, GAF and Short Form 36 (SF-36).
The authors concluded that use of LAIs early in the
course of treatment may reduce discontinuation
rates, which could result in increased effectiveness
during this crucial period.

The effect of LAI versus oral AP use on remission
rates, number of hospital readmissions, and per-
sonal and social functioning was evaluated in
patients with recent-onset schizophrenia (<2
years).61 In this case–control study, patients with
recent-onset schizophrenia who initiated LAI treat-
ment (n = 26) were compared with a control group
matched for age and sex, and treated with oral APs
(n = 26). PANSS, Personal and Social (PAS) Func-
tioning Scale, the number of hospital readmissions,
and remission rate were assessed. After 2 years of

treatment, the LAI group showed a significantly
(P < 0.05) greater reduction in the PANSS total score
(47.7 vs. 66.2) and in the negative (mean 14.3 vs.
19.4) and general psychopathology (mean 23.4 vs.
32.7) subscales compared with the oral AP group.
PAS Functioning Scale scores also were significantly
(P < 0.001) higher in the LAI group (72.4 vs. 59.7).
Fewer hospital readmissions and a higher remission
rate were observed in the LAI group. Reduction of
negative symptoms and enhanced personal and
social functioning are critical to illness management
and recovery. These results indicate that treatment
with a LAI in recent-onset schizophrenia may have
beneficial effects on clinical symptoms and social
functioning compared with oral therapy.

Post-hoc analyses of two observational studies
(TIMORES and eSTAR) were conducted to evaluate

FIGURE 3. Outcomes after treatment with LAI or oral antipsychotics. , LAI (n = 50); , oral (n = 47).64

FIGURE 4. Improvement in symptoms (PANSS total) among those with remission and those with no remission after treatment with a
LAI. , remission (n = 32); , no remission (n = 18).63
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outcomes among recently diagnosed and long-term
diagnosed patients who were treated with a LAI.62

Symptoms, function and hospitalization rates were
examined at 12 and 24 months. Among 155 patients
with schizophrenia ≤3 years versus 253 with >3 years
duration, significant (P < 0.05) improvement in
symptoms (CGI-Severity), GAF and length of hospi-
talization were observed with the use of a LAI for
recent versus late diagnosis.

A 6-month, open-label, multicentre study was
conducted in patients with recent-onset schizophre-
nia and good pretreatment functioning to determine
the effects of a LAI.68 Assessments included the
Premorbid Adjustment Scale (PAS) Structured Inter-
view, PANSS, CGI-S scale, GAF scale and SF-36.
Pretreatment functioning was categorized as stable-
good (n = 142), stable-poor (n = 116) and deteriorat-
ing (n = 36). All groups showed significant (P < 0.05)
improvement from baseline for efficacy measures,
but improvement was significantly higher in the
stable-good group. The PAS also exhibited a signifi-
cant linear association with symptom criteria (excel-
lent, good, fair, poor) at baseline (P = 0.003);
sustained remission rates at 3 months were excellent
47.7%, good 49.3%, fair 29.6% and poor 22.2%
(P = 0.006). In patients with recent-onset schizo-
phrenia, pretreatment functioning was associated
with a better treatment response. All patients
showed significant improvement with a LAI, but the
greatest improvement was observed in a subgroup
with stable-good functioning at baseline.

Twenty-five schizophrenic patients hospitalized
for the first time were treated with a LAI and subse-
quently followed for up to 18 months.52 Patients were
assessed with CGI and GAF scales. Clinical improve-
ment was associated with fewer relapses and a lower
rate of rehospitalization. The authors recommended
that implementation of a LAI as early as possible
after a first episode of psychosis can reduce relapses
and the number and duration of hospitalizations
and improve cognitive symptoms and QoL.

A cohort study of 2588 consecutive patients in
Finland with a first hospitalization for schizophre-
nia compared outcomes with oral versus LAI APs.71

Use of LAIs was associated with a significantly lower
risk of rehospitalization (P = 0.007) and all-cause
discontinuation (P < 0.0001) compared with oral
medication.

Economic benefits of early LAI use in
schizophrenia

The impact of schizophrenia treatment on medical
resource use including relapse rate, hospitalization,
ER visits, physician visits, and direct and indirect

costs of treatment is an important consideration for
health-care providers.72 The cost of schizophrenia in
the United States in 2002 was estimated to be $62.7
billion and continues to increase, and after adjust-
ing for inflation, the cost is currently estimated to be
$100 billion annually.73 A potential avenue for man-
aging costs is early treatment with LAIs. A recent
systematic review of cost-effectiveness studies in
schizophrenia concluded that LAIs should be cost-
effective as a first-line therapy for managing schizo-
phrenia compared with FGA injectable or oral APs.74

Others have found that use of LAIs versus oral APs
reduces schizophrenia-related costs, including hos-
pitalization and ER visits, often because of better
medication adherence.69,75–79 Consideration of eco-
nomic burden must be comprehensive rather than
our current cost system where costs are allocated in
silos.

LAI APs – clinical relevance of formulation
differences

LAI formulations are available for both typical and
atypical APs (Table 3). Despite approval for the
same condition, schizophrenia, differences exist in
their profiles that are important considerations in
the clinical setting.80–83 In addition to intrinsic differ-
ences in their pharmacologic profile, which contrib-
ute to adverse effect (AE) profiles (e.g. metabolic,
hyperprolactinaemia, extrapyramidal effects and
neurological), each LAI has a distinct PK profile,
including duration of action, frequency of dosing
and ability to use a loading dose versus oral equiva-
lent overlap, that guides its use in clinical practice.81

The older typical APs are less expensive than
newer atypical drugs, but they are associated with
more frequent AEs, especially extrapyramidal symp-
toms, cognitive dulling and neurological com-
plaints.80,83 Fluphenazine is characterized by large
interpatient variability in its PK profile, which
makes it difficult to determine the proper dose
when converting from oral AP.80,84 In addition, both
fluphenazine and haloperidol must be adminis-
tered using a Z-track method to reduce drug leakage
and tissue irritation, which requires training for
proper administration.

Because of their long half-life, LAIs that cannot be
administered with a loading dose necessitate a
period of overlap treatment with an oral AP while
awaiting the LAI to reach steady-state levels.80 A
loading dose may be used with both fluphenazine
and haloperidol and with olanzapine and
paliperidone. Because of its microsphere formula-
tion, a loading dose cannot be used with
risperidone, which necessitates concomitant oral
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dosing for 3–4 weeks. Aripiprazole monohydrate
must be reconstituted and requires a 2-week overlap
with oral medication.

There are also other factors that differ among the
LAI formulations. For example, aripiprazole
monohydrate must be reconstituted at the time of
use.80 Because of the risk of serious AEs, in particu-
lar, postinjection delirium/sedation syndrome,
patients must be enrolled in a registry prior to using
olanzapine.84 Risperidone LAI requires refrigeration
prior to use. Thus, each LAI AP formulation offers
unique features and benefits, but also potential
risks, to be considered within the context of each
patient when selecting a specific medication.

Limitations of existing LAIs

Currently available LAIs require injection every 2–4
weeks, may cause pain and discomfort at the injec-
tion site in many patients, and continue to have tol-
erability and safety issues primarily related to
cardiovascular, metabolic and endocrine disorders.
These limitations may contribute to poor attitudes
by patients and prescribers towards LAIs and act as
barriers to wider and earlier use.54,85 In addition, bar-
riers to administering LAIs in the community psy-
chiatric setting, such as lack of training for
administering injectable drugs, are impediments to
broader use of LAIs.86

A need exists for randomized controlled trials
(RCTs) of an adequate duration with LAIs in first-
episode schizophrenia including trials comparing
LAIs with oral medication. Adequately controlled
trials should report on clinical outcomes as well as
patient satisfaction and preferences. A need also
exists for high-quality cost-effectiveness studies in
first-episode schizophrenia comparing LAIs with
oral APs.

A need also exists to understand whether early
intervention influences long-term outcomes in
schizophrenia. For instance, does early treatment
with LAIs change the course of clinical and neuro-
logical deterioration in schizophrenia that occurs
within the first 3–5 years after onset of the disease?
Can LAIs improve clinical outcomes by reducing
early relapse and loss of function in first-episode
patients?

Finally, additional LAIs that provide more reliable
and convenient methods of drug delivery are needed.
The future of the pharmacotherapy for schizophrenia
should provide longer extended-release injectable
formulations, transdermal patches, subcutaneous
implants of APs and AP pumps to more effectively
address the high risk of relapse due to nonadherence
early in the course of illness.TA
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SUMMARY AND CONCLUSION

Early in the course of schizophrenia, patients often
are nonadherent to oral AP therapy.70 LAIs provide a
treatment option for these patients that has compa-
rable effectiveness and tolerability while offering the
potential for improving daily adherence. LAIs also
provide clinicians and caregivers with the opportu-
nity to easily detect nonadherence, which may allow
for intervention. An additional advantage of LAIs is
that the long pharmacological half-life provides a
margin of error for missed doses before plasma
levels drop below critical thresholds, where the risks
for relapse, hospitalization and suicide may be
increased.

Evidence from RCTs for the effectiveness of LAIs
as early intervention is limited. However, a number
of meta-analyses have concluded that LAIs are at
least comparable to oral APs for relapse prevention
and reduced hospitalization.17,87 Further, results
from naturalistic studies, which are more repre-
sentative of a real-world setting, consistently indi-
cated superior efficacy for LAIs versus oral APs.87

Despite limited evidence for early use of LAIs, their
demonstrated effectiveness for schizophrenia
together with convincing evidence for improved
adherence argues for their earlier use in the man-
agement of schizophrenia.87–91.

Evidence from clinical studies demonstrates
potential clinical and economic benefits from early
initiation or first-episode use of LAIs in schizophre-
nia with respect to lower relapse rates, fewer hospi-
talizations, reduced illness-related complications
and comorbidities, and decreased medical resource
use compared with oral APs. LAIs have the added
benefit of improved daily adherence versus oral APs
in many circumstances. With LAIs, the combination
of clinical benefits and improved adherence con-
tributes to greater cost advantages.

Although the majority of those with schizophre-
nia require treatment with AP medication as a com-
ponent of their overall management, some recent
reports suggest that some individuals experience
acceptable outcomes without medication.92,93

Predictors of good outcome without medication
were availability of better psychosocial support,
fewer previous psychiatric treatments, better
neurocognitive skills and absence of psychiatric
hospitalization in the previous 5 years. Clinicians
should have an awareness of individuals who fit this
profile and individualize treatment accordingly.

Unmet needs remain for improved LAI formula-
tions that will provide optimal efficacy to support
early use, less frequent injection for better patient
comfort and convenience, fewer office visits for

injection, an improved safety and tolerability
profile, and further enhancements in medication. A
person-centred approach to treating schizophrenia
can facilitate establishing and maintaining a thera-
peutic alliance. Through this relationship, clinicians
can assist patients in understanding the clinical and
personal benefits of being treated. The clinician has
an important role in offering the option of an LAI
early in the course of therapy and encouraging its
use. An important component is educating the
patient on the value of an LAI in treating their illness
and the potential benefits versus oral therapy (e.g.
not having to remember to take daily medication).
This approach to the early use of LAIs has the poten-
tial of leading to better patient outcomes while
increasing peace of mind for the clinician given
the ability to recognize noncompliance more
objectively.
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