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Abstract

Introduction: Long-acting injectable antipsychotics (LAIs) serve as a means to ensure medication adherence

with the intention of improving outcomes for psychiatric patients. Evidence remains inconclusive regarding

the impact of LAIs on relapses and psychiatric hospitalizations rates.

Methods: The primary objective of this retrospective pre/post study was to determine whether initiating an

LAI in a veteran population with schizophrenia, schizoaffective disorder, or bipolar disorder is associated

with a decrease in the 1-year rate of psychiatric hospitalizations and emergency room (ER) visits.

Results: For the combined primary endpoint, the 1-year rate of psychiatric hospitalizations and ER visits for

patients with schizophrenia, schizoaffective disorder, or bipolar disorder was not significantly reduced after

initiation of LAIs (n¼ 50, median [interquartile range]: 1.5 [1, 3] to 1 [0, 3], P ¼ .055). However, the

secondary endpoint of the 1-year rate of psychiatric hospitalizations was reduced (1 [0, 3] to 0 [0, 2], P ¼
.026). Additionally, for those who received injections on a regular basis, the 1-year rate of hospitalizations

and ER visits was significantly reduced (2 [1, 3] to 0 [0, 1.5], P ¼ .009).

Discussion: This retrospective study suggests that the initiation of LAIs is associated with a reduced rate of

psychiatric hospitalizations as well as a reduced rate of psychiatric hospitalizations and ER visits for those

patients who receive injections on a regular basis.
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Introduction

Patient adherence to oral antipsychotics (OAPs) is far

from adequate as nonadherence has been reported to be

as high as 50% in patients with schizophrenia spectrum

disorders and bipolar disorder.1-3 Nonadherence is asso-

ciated with increased relapses, hospitalization rates, and

emergency room (ER) visits.4-7 Long-acting injectable

antipsychotics (LAIs) are often utilized to improve long-
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term adherence.8 All of the LAIs are approved by the US

Food and Drug Administration for use in schizophrenia,

whereas risperidone LAI has an additional approval for use

in bipolar disorder and paliperidone palmitate has an

additional approval for schizoaffective disorder in both

bipolar and depressive types.9-12 Treatment guidelines for

schizophrenia spectrum disorders recommend using LAIs

in those patients who prefer the injectable depot route of

administration, in those patients who are nonadherent, or

when avoiding nonadherence is desired.13-15 The Veterans

Health Administration/Department of Defense Clinical

Practice Guideline for Management of Bipolar Disorder

in Adults recommends using LAIs for those patients with

frequent relapses, and the Canadian Network for Mood

and Anxiety Treatments/International Society for Bipolar

Disorders guideline update recommends risperidone LAI

as a first-line option for maintenance therapy in bipolar

disorder.3,7 Despite the perceived advantages, there are

also disadvantages of using LAIs, including acquisition

cost, long-lasting adverse effects, injection-related ad-

verse effects, and limited ability to rapidly adjust the

dose.8

More than 65% of patients with schizophrenia spectrum

disorders have not been offered an LAI, and only about

20% of patients are treated with an LAI, according to a

survey of 300 patients in Germany.16 The main reason for

not prescribing LAIs is assumed adherence with OAPs.17

Additionally, clinicians typically reserve LAIs for the most

ill patients as opposed to using LAIs in those patients who

are nonadherent; furthermore, some clinicians find LAIs to

be old-fashioned and stigmatizing.17,18 Clinic staff may

also have negative attitudes toward using LAIs, which

may be due to their limited time for injection administra-

tion.18 However, many clinicians also believe that LAIs are

part of a patient-centered approach to treatment and that

the benefits often outweigh the risks.19 Additionally, a

study found that 54% of patients prefer LAIs as it is easier

for them to have an injection every 2 to 4 weeks than to

take a pill once or multiple times daily; furthermore, 43%

of patients with schizophrenia believed LAIs provide

superior protection against relapse, 35% desired the lower

total drug dose compared with OAP treatment, 33%

believed using the LAI would improve the relationship

with their doctor, and 40% would potentially accept a

depot injection.16

It is essential to increase adherence to antipsychotic

medications and decrease relapses and rehospitalizations

in patients with schizophrenia spectrum disorders and

bipolar disorder. Evidence is conflicting regarding benefits

of using LAIs; some studies report decreases in hospital-

ization rates, relapses, or a longer time to relapse or in

remission, whereas other studies failed to find a

significant benefit of LAIs compared with OAPs.20-29 It is

important to understand how LAIs affect health care

utilization and ensure that intended outcomes are

achieved. The primary objective of this retrospective pre/

post study was to compare the 1-year rate of psychiatric

hospitalization and ER visits for patients with schizophre-

nia, schizoaffective disorder, or bipolar disorder before

and after initiation of an LAI at the South Texas Veterans

Health Care System (STVHCS).

Methods

Inclusion and Exclusion Criteria

Prior to initiating this study, full institutional review board

and STVHCS research and development approval was

obtained. This was a retrospective pre/post study, which

utilized the electronic medical records of STVHCS from

July 1, 2008, to June 30, 2013. Patients were identified by

STVHCS surveillance system if prescribed an LAI between

July 1, 2009, and June 30, 2012. Only those patients who

were dispensed a new prescription for an LAI between July

1, 2009, and June 30, 2012, were included in the study.

Those patients who initiated an LAI outside STVHCS or

whose care was transitioned outside STVHCS during the

first year after initiation of the LAI were excluded.

Additionally, patients whose medical records were not

available for 1 year prior to initiation of LAI and for 1 year

after initiation of LAI were excluded. Patients who did not

receive the injection or whose first injection date could

not be determined were also excluded. Those patients

without a diagnosis of schizophrenia, schizoaffective

disorder, or bipolar disorder as identified by chart review

and/or International Classification of Diseases, 9th Edition

(ICD-9) code were excluded. Use of OAPs was not an

exclusion criterion for this study.

Data Collected

Patient information collected from the electronic medical

record included age at time of initiation of LAI, gender,

rural or urban geographic location at time of data

collection, global assessment of functioning score (most

recent score within 6 months prior to initiation of LAI),

presence of a personality disorder or traits as noted by

psychiatry notes or ICD-9 codes at the time of injection or

prior to initiation of LAI, ethnicity, enrollment in the

Mental Health Intensive Case Management program at

any point during the 2-year data collection period, and

mental health diagnoses as noted by psychiatry notes or

ICD-9 codes at the time of initiation of LAI or prior to LAI

initiation. Medication-related information collected from

the chart included name of LAI received, number of LAI

injections received during the 1-year chart review,

prescribed time interval between injections, regular or

sporadic use of LAI, the mean days late or early the

patient received the LAI, and the name of OAPs

prescribed if prescribed for more than 6 months of the
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year after initiation of the LAI. If the LAI was changed to

another LAI during the 1-year follow-up, then the name of

the LAI to which the patient was switched was also

recorded. Other information collected during the year

prior to initiation and the year after initiation included

number of psychiatric hospitalizations, number of psychi-

atric ER visits, and number of no-show appointments. The

time to first psychiatric hospitalization and time covered

by LAI measured in days was also recorded.

Outcomes

The primary aim of this study was to determine whether

the use of an LAI is associated with a decreased rate of

psychiatric hospitalizations and ER visits as a combined

endpoint. Secondary aims included analyzing the rate of

hospitalizations and the rate of ER visits separately, as

well as, characterizing no-show appointments. Addition-

ally, the association of medication regimen (use of OAPs),

geographic location, and adherence was to be investigat-

ed. The time from initiation of an LAI to initial psychiatric

hospitalization and time to discontinuation of an LAI for

each agent was to be described.

The 1-year rate of psychiatric hospitalizations and ER

visits was defined as the number of psychiatric hospital-

izations and psychiatric ER visits during the evaluated

time period. An ER visit that led to a psychiatric

hospitalization was counted solely as a hospitalization.

Patients were classified as using OAPs in combination

with LAIs when the OAP was prescribed concurrently with

an LAI for at least 6 months. Patients were classified as

receiving the injections regularly (regular use) if each

injection was administered within 6 weeks after the

previous injection. Patients were classified as receiving

injections sporadically (sporadic use) if 1 or more

injections were administered 6 or more weeks after the

previous. The mean number of days late receiving LAIs

was calculated using LAI dates of injections and prescribed

interval between injections. The time covered by LAIs was

used to characterize time to discontinuation and was

calculated by adding the dosing interval in days to the

days from first injection to the last injection.

Statistical Analyses

Descriptive statistics were used to analyze demographic

data, where baseline characteristics are presented using

means 6 SDs for continuous variables. The primary

endpoint and secondary endpoints that compare the 1-

year pre/post data were analyzed using a paired Wilcoxon

signed rank test for non-normally distributed data

(median, interquartile range). Descriptive statistics were

used to analyze the time to initial hospitalization and time

to discontinuation of an LAI. A post hoc power analysis

was to be performed in the event that no statistically

significant difference was found for the primary endpoint.

Results

Patient and Medication Use Characteristics

Of the 318 total charts reviewed, 50 met the inclusion

criteria (Figure). Patients included in the study were a

mean age of 48 years, 76% male, 78% of white race, 82%

of urban residence, and 48% enrolled in mental health

intensive case management (Table 1). The majority had a

diagnosis of schizophrenia (26%) or schizoaffective

disorder (46%). Most of the patients received risperidone

LAI (50%) or paliperidone palmitate (28%); only 22%

utilized first-generation LAIs (Table 2). Twenty percent of

patients switched from their originally prescribed injection

to paliperidone palmitate or haloperidol decanoate during

the first year after starting an LAI. Forty-four percent of

patients were prescribed an OAP in combination with an

LAI; oral risperidone was the most frequently prescribed.

Sixty-six percent of patients received their injection later

than the date it was due on average over the course of the

1-year follow-up (3.1 6 3.0 days).

FIGURE: Flow chart summarizing the distribution of

patients throughout the study of hospitalizations and

emergency room visits after initiation of LAIs
aLong-acting injectable antipsychotic (LAI).
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Psychiatric Hospitalizations, ER Visits, and
No-Show Appointments

There was no significant reduction in the combined

endpoint of the 1-year rate of psychiatric hospitalizations

and ER visits after initiation of an LAI (Table 3; 1.5 [1, 3] to

1 [0, 3], P ¼ .055). A post hoc power analysis for the

primary endpoint determined that with 50 patients, the

study had a power of 65%, indicating a risk of type II error

of 35%. There was a statistically significant reduction in

the 1-year rate of psychiatric hospitalizations after

initiation of an LAI (1 [0, 3] to 0 [0, 2], P ¼ .026). There

was no significant reduction in psychiatric ER visits (0 [0,

1] to 0 [0, 1], P¼.563) or no-show appointments (1.5 [0, 4]

to 1.5 [1, 3], P ¼ .811).

Subgroup Analysis

There was a significant reduction in the 1-year rate of

psychiatric hospitalizations and ER visits in the 28 patients

who received an LAI without an OAP (Table 4; 2 [1, 4] to 1

[0, 3.5], P ¼ .047); however no significant reduction was

found for the 22 patients prescribed an LAI in combination

with an OAP (1 [0, 3] to 1 [0, 2], P¼.696). There was also a

significant reduction in the 1-year rate of psychiatric

hospitalizations and ER visits for the 36 patients who

received injections on a regular basis (2 [1, 3] to 0 [0, 1.5],

P¼.009), but there was no significant reduction for the 14

patients who received injections sporadically (1 [1, 4] to

2.5 [0, 6], P¼ .744). There was no significant reduction in

the 1-year rate of psychiatric hospitalizations and ER visits

for the 41 patients residing in urban locations (2 [1, 3] to 1

[0, 2], P¼.053) or for the 9 patients in rural locations (1 [1,

1] to 0 [0, 7], P ¼ .516).

Time to First Psychiatric Hospitalization
and Time Covered by LAI

Seven of 11 patients (64%) who received first-generation

LAIs and 15 of 39 patients (38%) who received second-

generation LAIs were hospitalized the year after starting

LAI (Table 5). There was a significantly longer time to first

psychiatric hospitalization for those patients receiving

TABLE 1: Patient characteristics

Characteristic Subjects (n ¼ 50)

Age (years), mean 6 SD 48 6 13

Male gender, n (%) 38 (76)

Global assessment of functioning,a mean 6
SD

43 6 10

Race, n (%)

White 39 (78)

Black 6 (12)

Unknown 4 (8)

Asian or Pacific Islander 1 (2)

Urban residence, n (%) 41 (82)

Rural residence, n (%) 9 (18)

Mental health intensive case
management, n (%)

24 (48)

Indication for use of long-acting injectable
antipsychotic, n (%)

Schizophrenia 13 (26)

Schizoaffective disorder 23 (46)

Bipolar disorder 14 (28)

Personality disorder, n (%) 10 (20)

Comorbid psychiatric disorders, n (%) 30 (60)

One other psychiatric condition 15 (30)

Two other psychiatric conditions 15 (30)

Post-traumatic stress disorder 12 (24)

Substance dependence 11 (22)

Nondependent abuse of drugs 7 (14)

Anxiety, dissociative, and somatoform
disorders

5 (10)

Persistent mental disorders due to
conditions classified elsewhere

4 (8)

Depressive disorder, not elsewhere
classified

3 (6)

Dementias 1 (2)

Sexual and gender identity disorders 1 (2)

aN ¼ 49 because one global assessment of functioning score was not
recorded in the medical record.

TABLE 2: Medication use characteristics

Characteristic n (%) (n ¼ 50)

LAI

Risperidone LAI 25 (50)

Paliperidone palmitate 14 (28)

Haloperidol decanoate 7 (14)

Fluphenazine decanoate 4 (8)

Switched to alternative LAI 10 (20)

Switched to paliperidone palmitate 9 (18)

Switched to haloperidol decanoate 1 (2)

Compliance

Regular use 36 (72)

Sporadic usea 14 (28)

Oral antipsychotic in combination with LAIb 22 (44)

Risperidone 14 (28)

Quetiapine 2 (4)

Fluphenazine 2 (4)

Ziprasidone 1 (2)

Olanzapine 1 (2)

Haloperidol 1 (2)

Perphenazine 1 (2)

LAI¼ long-acting injectable antipsychotic.
aOf the subjects, 4% received only 1 LAI injection.
bOral antipsychotic prescribed in combination with LAI for at least 6
months.
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second-generation LAIs compared with first-generation

LAIs (163 6 107 versus 89 6 60 days, respectively; P ,

.001). Five of 11 patients (45%) who received first-

generation LAIs and 30 of 39 patients (77%) who received

second-generation LAIs stopped receiving injections prior

to 1 year after initiation. There was a significantly longer

time covered by LAI for those who received first-

generation LAIs compared with those who received

second-generation LAIs (259 6 150 versus 206 6 131

days, respectively; P , .001).

Discussion

In this retrospective pre/post study of veterans, there was

no statistically significant association between the initia-

tion of LAIs and a reduction in the 1-year rate of

psychiatric hospitalizations and ER visits for the combined

primary endpoint. However, the primary endpoint was

limited by a high risk for type II error. Despite the high

rate of discontinuation of LAI prior to 1 year, the initiation

of LAIs was associated with a reduction in the 1-year rate

of psychiatric hospitalizations, and specific subgroups of

patients also appeared to benefit from the initiation of

LAIs. It is likely that the use of OAPs during and/or after

discontinuing LAIs influenced these outcomes; the reason

for discontinuation is not known as that information was

not collected. For those patients who received the

injections on a regular basis, the 1-year rate of psychiatric

hospitalizations and ER visits was reduced. Also, those

patients who received LAIs without OAPs had a reduction

in the 1-year rate of psychiatric hospitalizations and ER

visits. Those patients who received second-generation

LAIs had a longer time to first psychiatric hospitalization

than those who received first-generation LAIs. However,

this does not correlate with the finding that those who

received second-generation LAIs discontinued treatment

sooner than those who received first-generation LAIs.

Several studies and meta-analyses have analyzed similar

outcomes of LAIs. In a 2-year, open-label, randomized,

controlled study of 666 patients with schizophrenia or

schizoaffective disorder who were stable on regimens of

oral risperidone, olanzapine, or first-generation antipsy-

chotics and then switched to risperidone LAI or oral

quetiapine, those randomized to risperidone LAI had a

longer time to relapse compared with those randomized

to oral quetiapine (log-rank test: P , .001).20 A study by

Conley et al21 compared the 1-year readmission rates for

patients with schizophrenia who were prescribed second-

generation OAPs with those prescribed first-generation

LAIs. This study found a significantly lower rate of

readmission for those using second-generation OAPs

(10% for clozapine [n¼41], 12% for risperidone

[n¼ 149], and 13% for olanzapine [n¼ 103]) compared

with haloperidol decanoate (n¼ 59, 35%, P , .05) and no

significant difference compared with fluphenazine dec-

anoate (n¼ 59, 21%, P . .05).

In comparison, an open-label, randomized study of 349

patients with schizophrenia found no significant difference

between use of risperidone LAI and oral aripiprazole in the

TABLE 3: Median (interquartile range) 1-year rate of psychiatric hospitalizations, ER visits, and no-show appointments

Outcome

1-Year Rate
Pre-LAI Initiation

(n ¼ 50)

1-Year Rate
Post-LAI Initiation

(n ¼ 50) P Value

Hospitalizations and ER visits 1.5 (1, 3) 1 (0, 3) .055

Hospitalizations 1 (0, 3) 0 (0, 2) .026

ER visits 0 (0, 1) 0 (0, 1) .563

No-show appointments 1.5 (0, 4) 1.5 (1, 3) .811

ER¼ emergency room; LAI ¼ long-acting injectable.

TABLE 4: Subgroup analyses of median (interquartile range) 1-year rate of psychiatric hospitalization and ER visits

Hospitalizations and ER Visits n
1-Year Rate

Pre-LAI Initiation
1-Year Rate

Post-LAI Initiation P Value

LAI alone 28 2 (1, 4) 1 (0, 3.5) .047

Oral antipsychotic in combination with LAI 22 1 (0, 3) 1 (0, 2) .696

Regular use 36 2 (1, 3) 0 (0, 1.5) .009

Sporadic use 14 1 (1, 4) 2.5 (0, 6) .744

Urban residence 41 2 (1, 3) 1 (0, 2) .053

Rural residence 9 1 (1, 1) 0 (0, 7) .516

ER¼ emergency room; LAI ¼ long-acting injectable antipsychotic.
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time to relapse (25% quartile: 131 versus 113 days,

respectively, P ¼ .685) or time to remission (374 versus

357 days, respectively, P¼.646).22 In a 2-year randomized

controlled study of 369 veterans with schizophrenia

spectrum disorders, the use of risperidone LAI did not

significantly reduce hospitalization rates compared with

clinician’s choice of an OAP (39% after 10.8 months versus

45% after 11.3 months, respectively; hazard ratio 0.87;

95% confidence interval [CI] 0.63-1.20).23

Several meta-analyses have recently been conducted to

evaluate the outcomes of LAIs compared with OAPs and

found contradictory conclusions. A meta-analysis of 58

studies (randomized or observational) reporting hospital-

ization rates before and after initiation of LAIs and OAPs

concluded that LAIs reduced hospitalization rates more

than OAPs (56% versus 36%, P ¼ .023); however, no

significant difference between LAIs and OAPs was found

for the absolute rate of hospitalization during follow-up

after initiation of the LAI (random effects estimate:�8.6,
95% CI �18.1-1.0, P ¼ .077).24 Another meta-analysis

evaluated the effects of OAPs compared with LAIs in

mirror-image studies, which compared the use of OAPs

versus LAIs in the same patients in order to evaluate the

real-world impact of LAIs.25 Across 25 studies of 5940

patients with schizophrenia, the authors found that LAIs

were superior to OAPs in preventing hospitalization

(N¼ 16, n¼4066; risk ratio 0.43, 95% CI 0.35-0.53; P ,

.001) and decreased the number of hospitalizations

(N¼ 15, 6342 person years; rate ratio 0.38, 95% CI 0.28-

0.51; P , .001). Leucht and colleagues26 conducted a

meta-analysis of 10 randomized controlled studies of 12

months or greater in duration in more than 1700

outpatients with schizophrenia spectrum disorders to

compare OAPs and LAIs. The authors concluded that

LAIs significantly reduced study-defined relapses com-

pared with OAPs (relative risk [RR] 0.7, 95% CI 0.57-0.87; P

¼ .0009). In contrast, a meta-analysis concluded that

study-defined relapse at the longest time point was

similar between LAIs and OAPs in 21 randomized,

controlled trials of 4950 patients with schizophrenia

spectrum disorders (RR 0.93, 95% CI 0.8-1.08; P ¼ .35).27

One reason results may vary between studies is differing

methodology and study design. A recent review suggests

that those studies that utilized randomized controlled

designs have found LAIs and OAPs to have similar

benefits, whereas studies that utilized mirror-image

design or cohort studies typically find LAIs to be superior

to OAPs in relapse prevention.28 A meta-analysis con-

ducted to evaluate relapse, hospitalization, or all-cause

discontinuation found no significant advantage of LAIs

compared with OAPs across randomized controlled

studies (N¼6, RR 0.89, P ¼ .416); however, LAIs were

found to be advantageous in prospective studies (N¼ 5,

RR 0.62, P , .001) and retrospective studies (N¼8, RR

0.56, P , .001).29

This study has several limitations. This retrospective pre/

post study does not allow for the formulation of direct

cause-and-effect conclusions. Perhaps the largest limita-

tion was that the study was not powered adequately for

the primary endpoint. Additionally, the study only

included psychiatric hospitalizations and ER visits at

STVHCS. Unfortunately, it was not possible to accurately

capture hospitalizations and ER visits outside STVHCS.

The dates of injections prior to 2010 and no-show

appointments were not documented in the medical record

in a consistent manner, which may have lead to inaccurate

data collection. Geographic location at the time of LAI use

could not be determined. Therefore, geographic designa-

tion was based on zip code in the medical record at the

time of data collection; thus, patients may have lived in a

different zip code at the time in which the LAI was

initiated, which would lead to inaccurate determination of

urban and rural residence. Many patients switched to

paliperidone palmitate as it was added to the formulary

during the study inclusion dates, and it is unclear how

TABLE 5: Time to first psychiatric hospitalization and time covered by LAI measured as frequency (percent) and mean 6
SD

First-Generation
LAIs (n ¼ 11)

Haloperidol
Decanoate
(n ¼ 7)

Fluphenazine
Decanoate
(n ¼ 4)

Second-Generation
LAI (n ¼ 39)

Risperidone
LAI (n ¼ 25)

Paliperidone
Palmitate
(n ¼ 14)

Hospitalized 1-year after
initiation of LAI, n (%)

7 (64) 4 (57) 3 (75) 15 (38) 9 (36) 6 (43)

Time to first hospitalization
(days), n (%)

89 6 60a 64 6 67 122 6 36 163 6 107a 119 6 111 230 6 58

Stopped receiving LAI prior
to 1 year, n (%)

5 (45) 3 (43) 2 (50) 30 (77) 21 (84) 9 (64)

Time covered by LAI (days),
n (%)

259 6 150a 252 6 194 271 6 122 206 6 131a 185 6 126 254 6 138

LAI¼ long-acting injectable antipsychotic.
aFirst-generation LAIs compared with second-generation LAIs, P , .001.

Ment Health Clin [Internet]. 2016;6(3):134-41. DOI: 10.9740/mhc.2016.05.134 139



switching LAIs may have affected the results. Additionally,

the definition of sporadic use utilized a cutoff of 6 or more

weeks between injections despite the fact that the

prescribed administration frequencies varies between 2

and 4 weeks among LAIs. As it was anticipated that

patients would switch injections during the study period, 6

weeks was chosen to encompass a long enough time

frame to cover all injections utilized in the study.

Therefore those patients who received LAIs every 2 weeks

could still have been classified as ‘‘regular users’’ even if

they missed every other injection.

Several limitations specifically limit the generalizability of

the study findings: this study did not compare adherence

with OAPs prior to initiation of the LAI to LAI adherence; a

majority of the patients in the study were prescribed

second-generation LAIs rather than first-generation LAIs;

doses of OAPs and LAIs were not evaluated; baseline

characteristics, such as duration of illness, previous antipsy-

chotic trials, and total number of psychiatric hospitalizations

were not characterized; and the study population comprised

veterans, of which a majority were men.

Another limitation of the study is the high exclusion rate

(84%). A majority of the patients were excluded because

the timeframe for initiation of LAI was limited. However,

medical record information that was not available for the

duration of data collection as well as transitioning care

outside of STVHCS were also high reasons for exclusion.

Due to the large exclusion rate, selection bias may have

been introduced into the study, and the 16% of patients

included in the study may not be representative of the

veteran population at STVHCS. This study did not

compare costs of medications and costs of hospitaliza-

tions. For further research it would be useful to compare

the yearly cost of LAIs, OAPs, hospitalizations, and ER

visits. To reduce numerous limitations found in this study,

future research should consist of a prospective cohort

study that encompasses a larger patient population with

adequate power.

Although the present study has many limitations, it adds

information to the medical literature. The current

literature is limited by contradictory and inconclusive

evidence regarding the benefits of LAIs. This study

characterizes the actual outcomes of the use of LAIs in

a veterans health system from 2008 to 2013. The results of

this study may be useful to other Veterans Affairs facilities

with similar patient populations and medication use

characteristics.

Conclusions

In this retrospective pre/post study of veterans prescribed

LAIs for schizophrenia, schizoaffective disorder, or bipolar

disorder, there was no significant reduction in the

combined primary endpoint of the 1-year rate of

psychiatric hospitalizations and ER visits. Certain sub-

groups of patients benefited from initiation of LAIs. For

those patients utilizing LAIs without OAPs and for those

who regularly received injections, initiation of an LAI was

associated with a reduction in psychiatric hospitalizations

and ER visits. Additionally, initiation of an LAI was

associated with a reduction in the secondary endpoint,

the 1-year rate of psychiatric hospitalizations. Despite

previous inconclusive and contradictory evidence, initia-

tion of LAIs in this study of veterans appeared to be

beneficial.

Acknowledgments

This material is the result of work supported with resources

and the use of facilities at the South Texas Veterans Health

Care System, San Antonio, Texas.

References

1. Lacro JP, Dunn LB, Dolder CR, Leckband SG, Jeste DV.

Prevalence of and risk factors for medication nonadherence in

patients with schizophrenia: a comprehensive review of recent

literature. J Clin Psychiatry. 2002;63(10):892-909. PubMed PMID:

12416599.

2. Dolder CR, Lacro JP, Dunn LB, Jeste DV. Antipsychotic

medication adherence: is there a difference between typical

and atypical agents?. Am J Psychiatry. 2002;159(1):103-8.

PubMed PMID: 11772697.

3. Management of Bipolar Disorder Working Group. VA/DoD

clinical practice guideline for management of bipolar disorder

in adults. Washington: Department of Veterans Affairs, Depart-

ment of Defense; 2010 May. 176 p.

4. Sun SX, Liu GG, Christensen DB, Fu AZ. Review and analysis of

hospitalization costs associated with antipsychotic nonadher-

ence in the treatment of schizophrenia in the United States.

Curr Med Res Opin. 2007;23(10):2305-12. DOI: 10.1185/

030079907X226050. PubMed PMID: 17697454.

5. Novick D, Haro JM, Suarez D, Perez V, Dittmann RW, Haddad

PM. Predictors and clinical consequences of non-adherence with

antipsychotic medication in the outpatient treatment of

schizophrenia. Psychiatry Res. 2010;176(2-3):109-13. DOI: 10.

1016/j.psychres.2009.05.004. PubMed PMID: 20185182.

6. Weiden PJ, Kozma C, Grogg A, Locklear J. Partial compliance

and risk of rehospitalization among California Medicaid patients

with schizophrenia. Psychiatr Serv. 2004;55(8):886-91. DOI: 10.

1176/appi.ps.55.8.886. PubMed PMID: 15292538.

7. Yatham LN, Kennedy SH, Parikh SV, Schaffer A, Beaulieu S, Alda

M, et al. Canadian Network for Mood and Anxiety Treatments

(CANMAT) and International Society for Bipolar Disorders (ISBD)

collaborative update of CANMAT guidelines for the management

of patients with bipolar disorder: update 2013. Bipolar Disord.

2013;15(1):1-44. DOI: 10.1111/bdi.12025. PubMed PMID:

23237061.

8. Lambert TJ. Practical management of schizophrenia: The role of

long-acting Antipsychotics. Int Clin Psychopharmacol. Epub 2013

Jun 4.

9. Risperdal Consta (risperidone) [package insert]. Titusville (NJ):

Janssen Pharmaceuticals, Inc; 2014.

Ment Health Clin [Internet]. 2016;6(3):134-41. DOI: 10.9740/mhc.2016.05.134 140

http://www.ncbi.nlm.nih.gov/pubmed/12416599
http://www.ncbi.nlm.nih.gov/pubmed/11772697
dx.doi.org/10.1185/030079907X226050
dx.doi.org/10.1185/030079907X226050
http://www.ncbi.nlm.nih.gov/pubmed/17697454
dx.doi.org/10.1016/j.psychres.2009.05.004
dx.doi.org/10.1016/j.psychres.2009.05.004
http://www.ncbi.nlm.nih.gov/pubmed/20185182
dx.doi.org/10.1176/appi.ps.55.8.886
dx.doi.org/10.1176/appi.ps.55.8.886
http://www.ncbi.nlm.nih.gov/pubmed/15292538
dx.doi.org/10.1111/bdi.12025
http://www.ncbi.nlm.nih.gov/pubmed/23237061


10. Invega Sustenna (paliperidone palmitate) [package insert].

Titusville (NJ): Janssen Pharmaceuticals, Inc; 2014.

11. Haloperidol decanoate [package insert]. Titusville (NJ): Ortho-

McNeil Neurologics, Division of Ortho-McNeil-Janssen Pharma-

ceuticals, Inc; 2011.

12. Fluphenazine decanoate injection [package insert]. Schaumburg

(IL): APP Pharmaceuticals, LLC; 2010.

13. National Collaborating Centre for Mental Health. Schizophrenia:

core interventions in the treatment and management of

schizophrenia in adults in primary and secondary care. London:

National Institute for Health and Clinical Excellence (NICE) 2;

2009 Mar. Clinical guideline no. 8. 41 p.

14. Moore TA, Buchanan RW, Buckley PF, Chiles JA, Conley RR,

Crismon ML, et al. The Texas Medication Algorithm Project

antipsychotic algorithm for schizophrenia: 2006 update. J Clin

Psychiatry. 2007;68(11):1751-62. PubMed PMID: 18052569.

15. Lehman AF, Lieberman JA, Dixon LB, McGlashan TH, Miller AL,

Perkins DO, et al. Practice guideline for the treatment of

patients with schizophrenia, second edition. Am J Psychiatry.

2004;161 2 Suppl:1-56. PubMed PMID: 15000267.

16. Heres S, Schmitz FS, Leucht S, Pajonk F-G. The attitude of

patients towards antipsychotic depot treatment. Int Clin

Psychopharmacol. 2007;22(5):275-82. DOI: 10.1097/YIC.

0b013e3280c28424. PubMed PMID: 17690596.

17. Heres S, Hamann J, Kissling W, Leucht S. Attitudes of

psychiatrists toward antipsychotic depot medication. J Clin

Psychiatry. 2006;67(12):1948-53. PubMed PMID: 17194274.

18. Velligan DI, Medellin E, Draper M, Maples N, Dassori A, Moore

TA, et al. Barriers to, and strategies for, starting a long acting

injection clinic in a community mental health center. Community

Ment Health J. 2011;47(6):654-9. DOI: 10.1007/s10597-011-9389-

6. PubMed PMID: 21253830.

19. Waddell L, Taylor M. Attitudes of patients and mental health

staff to antipsychotic long-acting injections: systematic review.

Br J Psychiatry Suppl. 2009;52:S43-50. DOI: 10.1192/bjp.195.52.

s43. PubMed PMID: 19880916.

20. Gaebel W, Schreiner A, Bergmans P, de Arce R, Rouillon F,

Cordes J, et al. Relapse prevention in schizophrenia and

schizoaffective disorder with risperidone long-acting injectable

vs quetiapine: results of a long-term, open-label, randomized

clinical trial. Neuropsychopharmacology. 2010;35(12):2367-77.

DOI: 10.1038/npp.2010.111. PubMed PMID: 20686456.

21. Conley RR, Kelly DL, Love RC, McMahon RP. Rehospitalization
risk with second-generation and depot antipsychotics. Ann Clin
Psychiatry. 2003;15(1):23-31. PubMed PMID: 12839430.

22. Macfadden W, Ma Y-W, Thomas Haskins J, Bossie CA, Alphs L. A
prospective study comparing the long-term effectiveness of
injectable risperidone long-acting therapy and oral aripiprazole
in patients with schizophrenia. Psychiatry (Edgmont). 2010;7(11):
23-31. PubMed PMID: 21191530.

23. Rosenheck RA, Krystal JH, Lew R, Barnett PG, Fiore L, Valley D,
et al. Long-acting risperidone and oral antipsychotics in unstable
schizophrenia. N Engl J Med. 2011;364(9):842-51. DOI: 10.1056/
NEJMoa1005987. PubMed PMID: 21366475.

24. Lafeuille MH, Dean J, Carter V, Duh SM, Fastenau J, Dirani R, et
al. Systematic review of long-acting injectables versus oral
atypical antipsychotics on hospitalization in schizophrenia. Curr
Med Res Opin. 2014;30(8):1643-55. DOI: 10.1185/03007995.2014.
915211. PubMed PMID: 24730586.

25. Kishimoto T, Nitta M, Borenstein M, Kane JM, Correll CU. Long-
acting injectable versus oral antipsychotics in schizophrenia: a
systematic review and meta-analysis of mirror-image studies. J
Clin Psychiatry. 2013;74(10):957-65. DOI: 10.4088/JCP.13r08440.
PubMed PMID: 24229745.

26. Leucht C, Heres S, Kane JM, Kissling W, Davis JM, Leucht S. Oral
versus depot antipsychotic drugs for schizophrenia–a critical
systematic review and meta-analysis of randomised long-term
trials. Schizophrenia Res. 2011;127(1-3):83-92. DOI: 10.1016/j.
schres.2010.11.020. PubMed PMID: 21257294.

27. Kishimoto T, Robenzadeh A, Leucht C, Leucht S, Watanabe K,
Mimura M, et al. Long-acting injectable vs oral antipsychotics for
relapse prevention in schizophrenia: a meta-analysis of random-
ized trials. Schizophr Bull. 2014;40(1):192-213. DOI: 10.1093/
schbul/sbs150. PubMed PMID: 23256986.

28. Kane JM, Kishimoto T, Correll CU. Assessing the comparative
effectiveness of long-acting injectable vs. oral antipsychotic
medications in the prevention of relapse provides a case study in
comparative effectiveness research in psychiatry. J Clin Epide-
miol. 2013;66 Suppl 8:S37-41. DOI: 10.1016/j.jclinepi.2013.01.012.
PubMed PMID: 23849151.

29. Kirson NY, Weiden PJ, Yermakov S, Huang W, Samuelson T,
Offord SJ, et al. Efficacy and effectiveness of depot versus oral
antipsychotics in schizophrenia: synthesizing results across
different research designs. J Clin Psychiatry. 2013;74(6):568-75.
DOI: 10.4088/JCP.12r08167. PubMed PMID: 23842008.

Ment Health Clin [Internet]. 2016;6(3):134-41. DOI: 10.9740/mhc.2016.05.134 141

http://www.ncbi.nlm.nih.gov/pubmed/18052569
http://www.ncbi.nlm.nih.gov/pubmed/15000267
dx.doi.org/10.1097/YIC.0b013e3280c28424
dx.doi.org/10.1097/YIC.0b013e3280c28424
http://www.ncbi.nlm.nih.gov/pubmed/17690596
http://www.ncbi.nlm.nih.gov/pubmed/17194274
dx.doi.org/10.1007/s10597-011-9389-6
dx.doi.org/10.1007/s10597-011-9389-6
http://www.ncbi.nlm.nih.gov/pubmed/21253830
dx.doi.org/10.1192/bjp.195.52.s43
dx.doi.org/10.1192/bjp.195.52.s43
http://www.ncbi.nlm.nih.gov/pubmed/19880916
http://www.ncbi.nlm.nih.gov/pubmed/20686456
http://www.ncbi.nlm.nih.gov/pubmed/12839430
http://www.ncbi.nlm.nih.gov/pubmed/21191530
dx.doi.org/10.1056/NEJMoa1005987
dx.doi.org/10.1056/NEJMoa1005987
http://www.ncbi.nlm.nih.gov/pubmed/21366475
http://www.ncbi.nlm.nih.gov/pubmed/24730586
dx.doi.org/10.4088/JCP.13r08440
http://www.ncbi.nlm.nih.gov/pubmed/24229745
dx.doi.org/10.1016/j.schres.2010.11.020
dx.doi.org/10.1016/j.schres.2010.11.020
http://www.ncbi.nlm.nih.gov/pubmed/21257294
dx.doi.org/10.1093/schbul/sbs150
dx.doi.org/10.1093/schbul/sbs150
http://www.ncbi.nlm.nih.gov/pubmed/23256986
dx.doi.org/10.1016/j.jclinepi.2013.01.012
http://www.ncbi.nlm.nih.gov/pubmed/23849151
dx.doi.org/10.4088/JCP.12r08167
http://www.ncbi.nlm.nih.gov/pubmed/23842008

