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Abstract

Introduction: Antipsychotics improve symptoms associated with schizophrenia and bipolar disorder. To
improve medication adherence and decrease the need for hospitalization, many antipsychotics have been
developed into long-acting injectable (LAI) formulations. Though mirror-image studies have demonstrated
significantly decreased hospitalization rates with LAl use, there is limited data when suboptimal use
parameters are present.

Methods: A retrospective chart review was conducted on patients who were administered aripiprazole
monohydrate long-acting injectable (AM-LAIl) in an adult mental health unit. Demographics and AM-LAI use
parameters were analyzed descriptively. Endpoints compared the days between encounters pre and post
AM-LAI administration and number of inpatient encounters between the 180 days pre and post AM-LAI
administration. Effects of AM-LAI on inpatient encounters were analyzed using a Wilcoxon signed rank test
with an alpha set to <o.o5 for significance.

Results: Fifty-eight patients met inclusion criteria. Mean (= SD) age was 39.4 (11.4) years with 55.2% of the
sample male. Most patients were diagnosed with schizophrenia or unspecified psychotic disorder and
admitted involuntarily. The mean number of days from last admission to the date of initial AM-LAI
administration was 109.3 (75.2), compared with 131.3 (69.8) days to next encounter (P=.044) post AM-LAL.
Total inpatient encounters were also reduced (P=.004), although no differences in encounters for
psychiatric reasons were detected.

Discussion: Use of AM-LAI was associated with a prolonged time to next inpatient encounter and reduced

total inpatient encounters, however its use failed to demonstrate reductions in psychiatric encounters.
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Introduction

Patients with severe mental illness such as schizophrenia
or bipolar | disorder are at increased risk for medication
non-adherence for multiple reasons including cognitive
deficits, poor insight, comorbid substance use, medication
side effects, and lack of motivation to comply with
prescribed therapies.* Therefore, in a multifaceted sense,
medication nonadherence is a major reason for illness
decompensation, resulting in lower quality of life,
increased hospitalization rates, and increased costs of
care to the healthcare system.”> To improve medication
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FIGURE: Mirror-image study design (AM-LAI = aripiprazole monohydrate long-acting injectable)

adherence, many oral second-generation antipsychotics
have long-acting injectable (LAI) antipsychotic counter-
parts, which are recommended primarily for patients with
severe mental illness and frequent psychiatric hospital
admissions secondary to nonadherence.?

Meta-analyses of available randomized trials comparing
LAI antipsychotics to oral antipsychotics have failed to
demonstrate superiority for symptom control or readmis-
sion rates.*> The lack of observed superiority may be
because of detection bias, stringent selection processes
that enroll high functioning patients, or the effects of
increased monitoring and encouragement to remain in a
trial, thus negating purported benefits on adherence
associated with LAl use.*” Mirror-image studies have
become popular for studying LAl antipsychotics because
they may have higher generalizability to clinical practice.”
In a meta-analysis® of these study types, LAls were found
to be superior to oral antipsychotics in preventing
hospitalization. Mirror-image study designs have high
external validity, although they are subject to increased
bias and confounding relative to randomized trials. A
systematic review and meta-analysis® that included both
interventional and noninterventional designs found higher
reductions in hospitalization rates when LAls were used
compared with oral antipsychotics. In totality, the
evidence supports LAls reducing psychiatric hospitaliza-
tions. However, the literature is limited regarding effects
of LAls when suboptimal use parameters are present, such
as short oral trial periods or use in patients with bipolar or
psychotic disorders that are comorbid with substance use
disorders.

While it is ideal and encouraged to follow package insert
recommendations when using LAls and selecting patients
judiciously, suboptimal use patterns occur in some
psychiatric settings. At the investigator’s institution,
suboptimal use of aripiprazole monohydrate long-acting
injectable (AM-LAI) was suspected. Because of limited
evidence from pre-post study designs and randomized
trials investigating the use of AM-LAI when suboptimal
use parameters are present, a naturalistic retrospective

mirror-image study and medication use evaluation of AM-
LAl was conducted. The objectives were to determine if a
single injection of AM-LAI improved frequency of
inpatient encounters and to collect data that could lead
to quality improvement in the future if suboptimal use
parameters were discovered. The objective of this study
was to investigate the effect of AM-LAI on inpatient
encounters.

Methods

Aripiprazole monohydrate long-acting injectable was
administered in an inpatient mental health unit (MHU)
within a small community hospital. The MHU has a
maximum of 30 patients and an average census of 12 to
20 patients. In December 2015, AM-LAl was added to
hospital formulary. A medication use report from the time
of formulary addition through August 31, 2017 was used to
identify AM-LAI recipients. Retrospective inpatient en-
counter data on psychiatric inpatients was collected up to
180 days prior to initiation of AM-LAI (index date) and
compared to data 180 days after AM-LAI administration
(Figure). During the time frame of interest there was no
formal procedure to help ensure patients follow up with
additional injections. Data regarding follow up injections
was not available for this study.

Persons admitted to the MHU that received the initial
injection of AM-LAI were eligible for study inclusion.
Patients were excluded if they were receiving a follow-up
injection of AM-LAI rather than an initial injection. This
retrospective chart review of existing data was deter-
mined to be exempt from review by the institutional
review board.

Time of initial AM-LAI administration defined the index
date, during the index hospitalization. Data collected from
their index hospitalization included demographic vari-
ables, urine toxicology results, length of stay, days the
patient received oral aripiprazole prior to AM-LAI, days
from AM-LAI administration to discharge or verifiable oral
overlap period, dose of AM-LAl administered, and
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TABLE 1: Demographics of study participants

Category N (%)

Sex

Male 32 (55.2)

Female 26 (44.8)
Ethnicity

White 26 (44.8)

Latino/Hispanic 23 (39.7)

African American/Black 3(5.2)

Asian/Pacific Islander 3(5.2)

Unspecified 3(5.2)
Voluntary status

Involuntary/Placed on a hold 39 (67.2)

Voluntary 19 (32.8)
Primary diagnosis

Schizophrenia/Unspecified psychosis 47 (81)

Bipolar disorder 9 (15.5)

Major depressive disorder 2 (3.4)
Urine toxicology

Urine toxicology positive 27 (46.6)

Amphetamine 19 (32.8)

Tetrahydrocannabinol (THC) 14 (24.1)

Alcohol 8 (23.8)

Cocaine 1(1.7)

Opiate 1 (2.7)

Benzodiazepine 1(1.7)

whether the patient was receiving at least 10 mg of oral
aripiprazole per day. Demographic variables, AM-LAI use
parameters, and data from the samples’ index admission
were analyzed descriptively.

The primary endpoint compared the mean number of
days between the MHU admission prior to the index date
and the mean number of days to the next inpatient
psychiatric encounter. Inpatient psychiatric encounters
included either an emergency department (ED) visit for a
psychiatric reason or readmission to the MHU. Secondary
outcomes included the number of psychiatric or medical
ED encounters and hospital or MHU admissions as well as
total patient encounters within the 180 days pre- and
postindex hospitalization. Total inpatient encounters
combined ED visits and hospital admission for any reason.
The Wilcoxon signed rank test was used to analyze
primary and secondary endpoints with an alpha value set
to o.05 for significance.

Results

Fifty-eight subjects were identified who met study
inclusion criteria with a mean (= SD) age of 39.4 (11.4)

and range of 21 to 64 years. Most subjects were admitted
involuntarily with schizophrenia or unspecified psychosis.
Almost half the subjects were white (44.8%), and a large
proportion identified as Latino or Hispanic (39.7%).
Approximately half of the subjects had a urine toxicology
or blood test that was positive for drugs or alcohol (Table
1). The most commonly detected drug in subjects’ urine
samples was amphetamine 32.8% (n=19), and 25.9%
(n=15) had urine toxicology positive for at least 2
substances. The majority of prescriptions (75.9%, n=44)
for AM-LAI were written by a single psychiatrist, although
3 were servicing the MHU during the study period.
Additional demographic information can be found in Table
1.

The average length of stay for the index admission was
5.6 (2.7) days. The mean trial period of oral aripiprazole
prior to receiving AM-LAI was 1.8 (1.6) days, although
20.7% of the sample (n=12) did not receive any oral
aripiprazole prior to starting AM-LAI. Of those who
received oral aripiprazole prior to AM-LAI (n=46), all
were taking >10 mg. The mean verifiable oral overlap
period with aripiprazole after administration of AM-LAI
was 2.4 (2.2) days. All patients received AM-LAI 400 mg.

The mean number of days between the MHU admission
prior to AM-LAI administration was 109.3 (SD 75.2; 95%
confidence interval [Cl], 89.6 to 129.1), and the mean
number of days to the next inpatient psychiatric
encounter was 131.3 (SD 69.8; 95% Cl, 112.9 to 149.6;
P=.044). Of the subjects, 23 (39.7%) had at least 1 MHU
admission in the 180 days prior to AM-LAI, compared to 17
(29.3%) in the 180 days after AM-LAI (P =.238). There was
one subject who appeared to be an outlier, with 7 MHU
admissions prior to AM-LAI and 8 MHU admissions after
AM-LAI during the study period. Aripiprazole monohy-
drate long-acting injectable was associated with a reduced
number of inpatient encounters including MHU admis-
sions, ED visits for psychiatric and medical reasons,
medical admissions, and total inpatient encounters.
However, only ED visits for a medical reason and total
inpatient encounters demonstrated statistically significant
reductions (Table 2).

Discussion

Compared to previous studies® of first and second
generation LAl antipsychotics, our results are consistent
with the broader literature base and demonstrated
reduced total inpatient encounters for any reason. Most
mirror image studies in the literature appear to have been
conducted with risperidone LAl or first generation LAls,
with only a few examining effects of AM-LAL**™** Prior
studies*®***3 of AM-LAI have shown significant reductions
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TABLE 2: Inpatient encounters in 180 days before and after aripiprazole monohydrate long-acting injectable

Inpatient Encounter Type Pre: No. of Encounters

Post: No. of Encounters

P Value (Wilcoxon Signed Rank)

Mental health unit admission 47
ED: Psychiatric Complaint 29
ED: Medical complaint 35
Medical admission 5
Total encounters 116

35 .256
13 .095
11 .011

4 -739
63 .004

ED = emergency department.

in hospital bed days, improved outcomes compared to
risperidone LAl or first generation LAls in persons with
bipolar disorder, and increased quality of life compared
with paliperidone palmitate LAI. While the P value of our
primary endpoint was <.os, the 95% Cls overlapped,
suggesting there may not have been a significant
difference between pre and post AM-LAIl use after a
single injection. Our study failed to detect significant
differences in several of the secondary endpoints,
including reductions in ED visits for psychiatric reasons
or MHU admissions.

There are several explanations for why AM-LAI may have
underperformed in this study that may collectively
constitute suboptimal use parameters. Some factors that
may decrease effectiveness of AM-LAI include high rates
of presumed illicit drug use reflected by urine toxicology
results and lack of attention to transitions of care plans for
outpatient follow-up. Conversely, our study may have
been underpowered to detect significant differences.

Additionally, the oral overlap period was short or even
absent in some cases which could impact effectiveness or
tolerability of AM-LAI and deter participants from
continuing the medication. Because of its long half-life,
the package insert recommends up to 2 weeks of oral
aripiprazole prior to injection to establish tolerability.** In
our study participants received an average of 1.8 (1.6)
days for an oral trial period, which is really only enough to
rule out an allergic reaction. Furthermore, 20.7% (12)
patients did not receive any oral aripiprazole prior to AM-
LAIl, which could put patients at risk for prolonged side
effects if the medication is not tolerated. Similarly, the
verifiable period of oral overlap after AM-LAI and prior to
discharge was 2.4 (2.2) days, which is much shorter than
the 14 days recommended by the package insert and
supported by pharmacokinetic data.*#*> Another study®
with similar endpoints, design, and sample size to ours
that was able to track the receipt of follow-up injections
found significant reductions in psychiatric hospitalizations
for subjects who remained adherent with LAls, although it
failed to find differences in nonadherent subjects. This
may suggest that the suboptimal use parameters

observed in our study translated into nonadherence and
increased risks for further inpatient encounters.

There are many limitations to our study that deserve
mention. This was a retrospective chart review at a single
institution, which could introduce the possibility of bias or
confounding. For example, it is possible that patients were
hospitalized at other facilities without the data being
recorded in our study, which could create an omission
bias. There were also high rates of positive urine
toxicology, which may confound effectiveness of AM-LAI
or readmission rates. The time horizon of 180 days may
have limited the data collected and a longer study period
may have resulted in demonstrable differences, however
the study time frame was constrained by the formulary
addition of AM-LAI. We were unable to gather data on
adherence behaviors before or after AM-LAI administra-
tion. An a priori power calculation was not conducted,
thus failure to demonstrate significant improvements
could be related to being underpowered to detect
differences. Finally, it is assumed that failure to return
to the inpatient setting represents a favorable outcome,
although this may not be true.

Conclusion

Aripiprazole monohydrate long-acting injectable initiated
in psychiatric inpatients demonstrated reduced total
inpatient encounters, although it failed to demonstrate
significant reductions in ED visits for psychiatric reasons or
MHU admissions. Low sample size or suboptimal use
parameters may explain these findings.
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