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Antipsychotic medications are important for the successful management of schizophrenia. Continuous treatment with medication 
is superior in relapse prevention and non-adherence to antipsychotic medication is associated with a poor clinical outcome. 
Long-acting injectable antipsychotics (LAIs) that can guarantee adherence to a treatment regimen could be a useful treatment 
option. With the introduction of second-generation atypical antipsychotics-long acting injection (SGA-LAI), the risks for ex-
trapyramidal adverse events are decreased. The indications for SGA-LAI have been extended from chronic, stabilized patients 
to acute psychotic patients. Some studies investigated the use of LAI in first-episode schizophrenia patients and raised the 
possibility of prescribing LAI as a treatment option. However, there is still limited research using LAI in first-episode schizophrenia. 
More well-designed, randomized, controlled clinical trials using SGA-LAIs in first episode schizophrenia are needed. Additionally, 
studies on side effects of SGA-LAI in long-term use are required prior to recommending LAI for patients with first episode 
schizophrenia.
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INTRODUCTION

Schizophrenia is a chronic disorder characterized by 
multiple relapses. It is a costly disease as it has an early on-
set and leads to substantial disability, loss of productivity, 
and the frequent use of mental health care resources. 
Frequent relapses are also associated with poor long-term 
treatment outcomes. Therefore, the prevention of relapses 
is crucial in the successful management of schizophrenia. 
Non-adherence to a treatment regimen is commonly re-
ported in schizophrenia patients and is one of the main fac-
tors undermining relapse prevention. Relapse is asso-
ciated with impaired adherence and there are several rea-
sons for non-adherence in schizophrenia patients. Predic-
tors of non-adherence in schizophrenia patients were in-
vestigated by Perkins.1) Patients’ beliefs about their illness 
(e.g., impaired insight) and the benefits of treatment, the 
perceived costs of treatment (e.g., medication adverse 
events), and barriers to treatment all influence adherences. 
A positive attitude toward medication2) and having an 

available and supportive family3) were also shown to be 
related to treatment adherence in schizophrenia patients.

To improve adherence, prescription strategies such as 
new oral atypical antipsychotics and long-acting in-
jectable antipsychotics (LAI) formulations can be utilized 
in the pharmacological treatment approach. Moreover, 
LAIs are convenient for the patient and their family who 
no longer have the burden and stigma associated with of 
remembering to take medication on a daily basis.4,5) 
However, LAIs are not widely used in first-episode schiz-
ophrenia although atypical antipsychotic LAI formula-
tions have become available approximate 8 years ago 
Many clinicians use LAI formulations only for chronic, 
stabilized schizophrenia patients. This review will sum-
marize the data published at present from studies with a 
focus on the use of LAI in first episode schizophrenia. 

WHY IS THE FIRST EPISODE IMPORTANT?

It is first necessary to understand the clinical course of 
schizophrenia. Schizophrenia has several phases: the pro-
dromal, acute, stabilization, and maintenance phases.6) 
The prodromal phase commonly precedes the onset of the 
formal symptoms of schizophrenia. When the prominent 
psychotic symptoms exist, a formal diagnosis of first-epi-
sode schizophrenia is made. Most patients recover from 
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the first episode, although many patients continue to have 
residual symptoms. The first years of the schizophrenia 
illness have been proposed as a critical period for long- 
term prognosis.7) In this stage, the antipsychotic treatment 
response of first-episode schizophrenia patients is better 
than that of chronic multiple-episode patients.8) Many pa-
tients also experience additional episodes. In the sub-
sequent episodes, some patients do not recover to the same 
level of function as they were able to achieve after the pre-
vious episodes. As this relapse pattern continues, the pa-
tient experiences a clinical deterioration. The majority of 
schizophrenia patients experience this clinical deterio-
ration and the degree of deterioration is variable. This de-
terioration mainly occurs in the early episodes of schizo-
phrenia-during the first 5-10 years after the initial 
episode.9) After this clinically vulnerable period, the clin-
ical status of patients tends to stabilize except for re-
fractory cases. However, Robinson et al.10) reported that 
there is also a high relapse rate following the response 
from the first episode of schizophrenia. They found that 
five years after the initial recovery in first-episode schizo-
phrenia patients, the cumulative first relapse rate for 104 
patients was 81.9% and the second relapse rate was 
78.0%. There was a strong association between anti-
psychotic drug therapy discontinuation and relapse and 
antipsychotic medication discontinuation was by far the 
strongest predictor of relapse in first-episode schizo-
phrenia patients. Many schizophrenia patients hesitate to 
take antipsychotic medications after recovery from the 
acute phase. This refusal can be related to the consequent 
relapses and further functional impairment. For this rea-
son, it is important to manage the early episodes, espe-
cially the first episode, in schizophrenia to prevent the 
clinical deterioration that occurs in the subsequent phase.

PROS AND CONS OF USING
LAI FORMULATIONS

    There has been some debate about the effectiveness of 
maintenance versus intermittent drug treatment in schizo-
phrenia patients. Because the overall exposure to anti-
psychotic agents can be decreased during the stabilized 
phase and the incidence of adverse events is decreased, in-
termittent drug treatment has been used by some re-
searchers.11) However, studies comparing these two treat-
ment regimens show that continuous medication is pre-
ferred. An intermittent versus maintenance medication tri-
al was conducted in a 2-year, double-blind, placebo-con-
trolled study. Although not statistically significant, the re-

lapse rates were 30% for the intermittent medication treat-
ment group and 16% for the maintenance treatment group. 
Although the intermittent drug treatment group received 
significantly less medication, there were no significant 
differences in medication-related adverse events. This 
study result shows that an intermittent medication strategy 
has no benefit over a maintenance strategy.12) 

The two medication strategies were also compared in 
first-episode schizophrenia patients. In a randomized con-
trolled trial conducted in first-episode schizophrenia pa-
tients by the German Research Network on Schizophrenia 
from November 2000 to May 2004, 23 patients were allo-
cated to the maintenance treatment group and 21 were al-
located to the intermittent treatment group. The rates of re-
lapse (19% versus 0%) and deterioration (up to 57% ver-
sus 4%) were significantly higher in the intermittent treat-
ment group than in the maintenance treatment group. The 
results of this study show that maintenance treatment is 
more effective for relapse prevention, even in first-epi-
sode schizophrenia.13)

If maintenance treatment is the preferred treatment op-
tion, LAI formulations have some advantages over oral 
medications. However, current clinical practice is not 
based on these research results. Jaeger  and Rossler14) di-
rectly investigated the current attitudes, beliefs, and 
knowledge held by psychiatrists, patients, and relatives 
concerning depot antipsychotics and compared these atti-
tudes after the introduction of an atypical depot for-
mulation. Patients had more negative attitudes towards 
depot injections than did psychiatrists and relatives. 
Patients particularly feared the restriction of autonomy 
when treated with depot antipsychotics and that the in-
jections might be painful. Approximately 67% of all pa-
tients did not receive information about depot anti-
psychotics from their psychiatrists. More than 90% of 
psychiatrists did not offer depot treatment after a first psy-
chotic episode. Psychiatrists tend to use depot anti-
psychotics in a conservative way, although they attribute 
positive outcomes to the method. Patients' negative atti-
tudes might be related to the limited information they re-
ceived about the medication. To enhance the use of depot 
antipsychotics, the information practices of psychiatrists 
should be improved, and patients should be informed 
about different forms of treatment during the early stages 
of their illness.14)

Non-adherence can be accurately measured and drug 
concentrations can be maintained in a stable state when 
depot medications are used. Therapists can prescribe the 
lowest effective dose as depot medications avoid first- 
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pass metabolism and maintain a stable plasma concen-
tration.15) For these reasons, LAI was at first used mainly 
in chronic, stabilized patients for enhancing treatment 
medication adherence. Jaeger and Rossler14) surveyed the 
attitudes of psychiatrists towards LAI and found that more 
than 90% of the responding psychiatrists never or rarely 
recommend changing to depot medication after a first 
episode. However, the recommendation rate increased to 
50% after the experience of several relapses. There are 
several reasons to use LAI in chronic, stabilized schizo-
phrenia patients including the delayed disappearance of 
medication-related adverse events among patients who 
experience adverse events such as akathisia and neuro-
leptic-induced extrapyramidal symptoms after the use of 
the initial LAI medications. There are limited numbers of 
medications available in the LAI formulation and it is not 
easy to adjust small doses. LAI treatment can also give pa-
tients a feeling of being controlled, and patients can be 
skeptical of the chemical treatment of mental sympto-
ms.15)

   Of the disadvantages of using LAI, extrapyramidal ad-
verse events are a major concern. LAI was mainly used for 
stable patients being switched from other medications.16) 
However, second-generation antipsychotics (SGAs) are 
now rapidly replacing older conventional antipsycho-
tics.17) As SGAs have become clinically available, the 
risks of extrapyramidal adverse events have decreased. 
LAI formulations of SGAs have been introduced as anoth-
er useful treatment option. Risperidone LAI was the first 
licensed SGA-LAI. Currently, paliperidone palmitate is 
also marketed in Korea and there are several new 
SGA-LAI compounds, including aripiprazole, that are un-
der development.18) Risperidone LAI (RLAI), an SGA- 
LAI, was evaluated in a non-randomized, open-label, 
48-week study for schizophrenia patients who were symp-
tomatically stable. Forty patients were enrolled, and 25 
patients completed this study. The therapeutic response 
rate was 36.1% at the last observation carried forward and 
48% by completer’s analysis. Scores on clinical global 
impressions, the positive and negative syndrome scale 
(PANSS) subscales and total were significantly decreased 
over a 48-week period.19) RLAI was also compared with 
oral antipsychotics over 24 months in another open-label 
study. The RLAI group included 50 patients and the oral 
risperidone or haloperidol group included 47 patients. The 
RLAI treatment group showed greater reduction of the 
PANSS total score, higher remission rates and a lower re-
lapse rate among the responders, significantly fewer ex-
trapyramidal symptoms, and significantly greater weight 

gain when compared with the oral antipsychotic agents 
(risperidone and haloperidol).20)

The indications of SGA-LAI have been extended from 
chronic, stabilized patients to acute psychotic patients as 
the risk for uncontrollable extrapyramidal motor adverse 
events has decreased. LAI was used in patients with an 
acute episode of schizophrenia during hospitalization. 
The Safety and Profile of Handling and Employing of 
Risperdal Consta in Emergency/Acute Care Settings 
(SPHERE) study was performed in a large cohort of pa-
tients with acute psychotic exacerbation.21) This was an 
observational, non-interventional, multicenter, retro-
spective study with a large cohort of schizophrenia pa-
tients with acute psychotic symptoms in a real-world clin-
ical setting. A total of 1,232 patients were enrolled in the 
study. All patients received RLAI and were discharged 
while maintaining RLAI treatment. Common adverse 
events were extrapyramidal symptoms (1.1%), somno-
lence (0.9%), tremor (0.6%), dysarthria (0.5%), akathisia 
(0.4%), and impotence (0.4%). This study showed that 
RLAI was well tolerated even in acute psychotic patients.

The use of LAI formulations is affected by various fac-
tors from the real world of clinical practice besides 
non-adherence, lack of efficacy, or adverse effects. LAIs 
are less frequently used in the United States than in 
Western Europe and Australia.22,23) This difference can 
possibly be attributed to the differences in community 
mental health services and the health insurance systems. 

WHAT ABOUT USING LAI FORMULATIONS IN  
FIRST-EPISODE SCHIZOPHRENIA?

It was reported that most clinical and psychosocial dete-
rioration in schizophrenia occurs within the first 5 years 
from the onset of the illness.8) Schizophrenia is thought to 
be a genetically-mediated neurodevelopmental disorder. 
The onset of the definite symptoms of schizophrenia is 
generally preceded by a prodromal phase. The functional 
deterioration process predominantly occurs during the 
pre-psychotic prodromal period and the first 5-10 years af-
ter the first episode. Accordingly, it is important to prevent 
relapses in the early stages of first-episode schizophre-
nia.9) Although LAI were considered to be adherence-en-
hancing and highly preventive of relapse, the majority of 
psychiatrists seemed to avoid prescribing depot medi-
cation for patients with first-episode schizophrenia. Amo-
ng the 246 psychiatrists attending the eighth World Con-
gress of Biological Psychiatry, 71.1% answered ‘not using 
first-generation antipsychotics long acting injection 
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(FGA-LAI) in first-episode patients’ and 64.5% indicated 
the same for SGA-LAI.24) However, this belief was not 
supported by subsequent clinical studies. 

There have been a few studies on the use of FGA-LAI 
in first-episode schizophrenia. One large prospective co-
hort study compared perphenazine depot with oral anti-
psychotics in patients hospitalized for the first time due to 
schizophrenia or schizoaffective disorder.25) In a study of 
2,230 hospitalized patients, perphenazine depot was asso-
ciated with the lowest rates of discontinuation and lowest 
risk of rehospitalization when compared with oral hal-
operidol, olanzapine, clozapine, and risperidone over a 
mean follow-up period of 3.6 years. Kane et al.26) reported 
on 28 recently recovered first episode schizophrenia pa-
tients who were randomly assigned to oral fluphenazine 
hydrochloride, fluphenazine decanoate long acting in-
jection, or placebo. Seven of the 17 patients receiving pla-
cebo experienced a relapse, whereas none of drug-treated 
patients experienced a relapse during study period of 1 
year.

Research supporting the usefulness of SGA-LAI in 
first-episode schizophrenia has been mainly performed 
using RLAI since RLAI was the first marketed SGA-LAI. 
Emsley et al.27,28) assessed the efficacy of RLAI (25-50 mg 
per every two weeks) among 179 patients who were diag-
nosed with cases of schizophreniform disorder or schizo-
phrenia for two years in a single-site open-label study. In 
the study, 50 patients with first-episode schizophrenia 
were included in the analyses and 36 of these 50 patients 
(72%) completed the trial, suggesting a relatively low dis-
continuation rate.27) A reduction of at least 50% on the 
PANSS total score was obtained by 42 of the 50 first-epi-
sode patients (84%).27) Thirty-two patients (64%) met the 
Remission in Schizophrenia Working Group (RSWG) re-
mission criteria and 31 patients (97%) among that 32 
maintained this remission status for two years until the 
completion of the study.28) Kim et al.29) also examined 
whether LAI could effectively act to prevent relapse in 
first-episode schizophrenia in a prospective, naturalistic, 
controlled, and open-label study conducted over 2 years in 
50 patients with first-episode schizophrenia. Twenty-two 
patients with schizophrenia were assigned to the RLAI 
group and 28 patients with schizophrenia to the oral ris-
peridone group as a control. They compared medication 
adherence, time to non-adherence, and relapse rate be-
tween the RLAI and control groups. The RLAI group 
showed a significantly lower relapse rate and higher rate 
of medication adherence than the control group. The re-
sults demonstrated that time to non-adherence was asso-

ciated with the group difference and that RLAI could be 
effective even in first-episode schizophrenia patients.

Recently, Weiden et al.30) conducted a prospective ran-
domized controlled trial to compare acceptance and ad-
herence between RLAI and continued oral atypical anti-
psychotics including risperidone, haloperidol, olanza-
pine, and quetiapine in first-episode schizophrenia pa-
tients. The study reported on only the early evaluation pe-
riod and the first 12 weeks. Patients who were treated with 
RLAI (as-actually-treated analysis: 89%, 95% confidence 
interval, 64-97%) were significantly more adherent than 
patients who were taking oral medications (as-actually- 
treated analysis: 59%, 95% confidence interval, 32-78%).
   Bartzokis et al.31) evaluated the treatment effects of 
RLAI on frontal lobe white matter volume in first-episode 
schizophrenia patients. Their randomized 6-month trial 
using inversion recovery magnetic resonance image im-
age revealed that the frontal lobe white matter volume re-
mained stable in the RLAI group whereas it significantly 
decreased in the oral risperidone group. This finding sug-
gests that RLAI can improve the trajectory of myelination 
in first-episode patients and may be associated with pos-
itive effects on cognitive functions.

Additionally, first-episode schizophrenia patients are 
generally younger than chronic schizophrenia patients. 
Using LAIs in first episode schizophrenia may achieve 
more predictable and stable plasma concentrations of anti-
psychotic drug compared with chronic schizophrenia pa-
tients due to age-related changes affecting the pharmaco-
kinetics of antipsychotic drugs.32) Thus, it seems to be rel-
atively easy to prescribe LAIs for first-episode schizo-
phrenia to load appropriate doses of drug and minimize 
the risk for adverse effects and drug interaction.33)

Using LAI in first-episode schizophrenia may have 
beneficial impacts on treatment outcomes. Especially in 
terms of adherence and relapse prevention, prescribing 
SGA-LAI might be another treatment option even in ac-
tive psychotic first-episode schizophrenia. However, 
there is limited research data (mainly focused on RLAI) 
for clinical trials in first-episode schizophrenia. We need 
more well-designed, randomized controlled clinical trials 
for the use of SGA-LAIs in first-episode schizophrenia. 

CONCLUSIONS

In terms of adherence, using LAI for first-episode 
schizophrenia is cautiously proposed as a possible treat-
ment option. Because first-episode schizophrenia patients 
frequently experience relapses during the first years of 
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their illness and because relapses are related with func-
tional deterioration and poor treatment results, successful 
management of first-episode schizophrenia is important 
for better long-term outcomes. However, supporting evi-
dence for the use of LAI in first-episode schizophrenia is 
not enough, and research on LAI has been conducted 
mainly with RLAI. Studies about the adverse effects of 
SGA-LAI in long term use such as tardive dyskinesia or 
metabolic effects are also needed. Additionally, multi-
lateral efforts to solve problems in mental health services, 
health insurance, and ethical issues related to prescribing 
LAIs for first-episode schizophrenia patients are required 
prior to considering LAIs as a future therapeutic option.
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