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Abstract: Background: Long acting injectable antipsychotic (LAI) medication has been shown extensively to
reduce relapse rates in schizophrenic patients previously treated with oral antipsychotics (OA). This study seeks
to determine whether the long acting injectable mechanism, despite the drug-type being administered, is an
effective treatment for all mental health (MH) disorders associated with psychosis, and moreover, whether it has
the potential to improve patient suicidal ideation and overdose rates. Methods: This was a retrospective chart
review conducted on all patients being treated for a MH disorder with OA medication at a mid-sized community
hospital in Oshawa, Ontario, Canada. Patients who switched from OA to LAI regimens between June 2014 and
June 2015 were identified and included in the study. Relapse rates and patient outcomes were measured by a
means of hospitalizations (ward admissions and emergency room (ER) visits) due to relapse, suicidal ideation,
or intentional drug overdose. Data was collected in the form of frequencies for consecutive one-year periods
on OA and LAI medications and then compared using descriptive statistics. Result: Collectively, 92 patients
met the inclusion criteria. The number of patients who were hospitalized at least once (ER visits and ward
admissions) decreased by 54%, the frequency of suicidality by 60% and the number of drug over dose events
by 71%. The median number of patients who visited the ER at least once decreased from 2 (0-16), to 0 (0-19),
and the median number of patients who were admitted to the hospital at least once decreased from 1 (0-12), to 0
(0-10). Conclusions: This study found that the LAI drug-delivery mechanism, in comparison to OA treatment, is
associated with reduced relapse rates, and frequencies of suicidal ideation and overdose events in patients with
MH disorders associated with psychosis.
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INTRODUCTION

Patients who suffer from psychiatric disorders associated with
psychosis relapse despite treatment with antipsychotic medication
(Lafeuille et al., 2013), leading to re-hospitalization (emergency
room (ER) visits, and admissions), high healthcare costs, and
other poor outcomes (Koczerginski & Arshoff, 2011; Su et al.,
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2009). Traditionally, treatment of with oral antipsychotic (OA)
medications is effective, despite the evidence for poor, overall
patient prognoses (Denham & Adamson, 1971; Velligan et al.,
2006; Lindstrom, 1989). Furthermore, patients suffering from
psychotic disorders tend to have high suicide rates, especially in
patients who repeatedly relapse (Pompili et al., 2017). A multitude
of factors must therefore contribute to patient relapse.

Many factors are linked with non-adherence to medication as
part of the treatment plan. These include symptoms that interfere
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with therapy, such as hallucinations, poor cognition, lack of
insight, social stigma and other factors; furthermore, many patients
need assistance to take the medication (Haddad et al., 2014). Many
antipsychotic medications have been made available in a long-
acting- injectable (LAI) formulation, in which patients are required
to receive an appropriate dosage on a specific recurring time-
interval (Lafeuille et al., 2013). Medical professionals are then able
to assume greater confidence that their patients are adhering to their
treatment plans - if they regularly attend appointments scheduled
for injection. MH illnesses treated with antipsychotics often pose
many obstacles for patients, families and providers to overcome -
this solution reduces these challenges, improves patient outcomes
and is believed to reduce hospitalization rates.

Previous studies have exhibited a reduction in healthcare
resource utilization in schizophrenic patients treated with LAI
medication (Lafeuille et al., 2013; Koczerginski & Arshoft, 2011;
Su et al., 2009; Davis, 1975; Sena et al., 2003; Olivares et al., 2009;
Sheperd et al., 1989). At Lakeridge Health Oshawa (LHO), a mid-
sized community hospital in Oshawa, Ontario, Canada, a group of
patients with disorders associated with psychosis were switched
from OA treatment to LAI regimens, and multiple drug types
were included. Mental health (MH)-related ER visits, hospital
admissions, reports of patient suicidal ideation and attempts, as
well as intentional drug overdose rates were compared before and
after switching from an OA to a LAI formulation.

This article investigates the relationship between antipsychotic
delivery methods (OA and LAI) with respect to hospitalization
rates and suicidal ideation to better determine methods for
improving patient prognoses. Specifically, patients were switched
from OA to LAI treatment regimens, and to our knowledge, this is
first investigation of its kind to examine health services outcomes
associated with suicidality in such a population.

METHODS
Study Design

A retrospective chart review was conducted for 92 adult patients
(age > 18) previously treated with OA medication whose regimens
were subsequently switched to LAI monotherapy formulations
from June 2014 to June 2015. The primary comparison was the
year prior to LAI to the year on LAIL. All LAI drugs were included.
The study followed a mirror-image model in which hospitalizations
were compared in all patients for one year on OA therapy and
one year on LAI therapy. Furthermore, efficacy of the treatment
methods was also assessed by comparing patient self-reports of
suicidal ideation and attempts in patients while on OA and LAI
regimens. Approval from the hospital’s Research Ethics Board was
granted prior to beginning the study.

Health System

Lakeridge Health Oshawa (LHO) is based in Oshawa, Ontario,
and is a part of the Lakeridge Heath Corporation, which is one of
Ontario’s largest community hospitals, with 16 sites spanning
across the Durham region from Bomanville to Pickering. The
Lakeridge Health Corporation sites provide primary, secondary,

tertiary and post-acute care in inpatient and ambulatory settings to
the eastern part of the Greater Toronto Area. The system has four
medical emergency rooms (ERs), including the LHO site.

Procedures for Collecting Data

The following patient demographic values were collected in
the study: age, sex, diagnosis, medication type and date of LAI
initiation. Data were collected by chart review of the following
information in the health system: 1) health care utilization of
inpatient, emergency and outpatient services; 2) notes in charts
about patient self-reports of suicidal ideation and attempts; and 3)
medication type and date of LAI initiation.

Utilization was computed by manual chart review - this
included MH and non-MH services. Patients who met the inclusion
criteria had been formally diagnosed with a MH disorder associated
with psychosis upon routine clinical assessment by multiple
psychiatrists at LHO. Schizophrenia, schizoaffective disorder,
bipolar disorder, and other disorders consistent with psychotic
features were included in the study population.

Patient privacy was maintained by removing patient identifiers.
An independent data collector, a registered nurse on the hospital’s
Mental Health and Crisis Intervention Team.

Statistical Methods

Patient demographics and outcomes were analyzed with
descriptive methods to compare percentages and ratios for
categorical variables, and to compare means, medians, standard
deviations and standard errors for continuous variables. P values
and 95% Confidence Intervals were additionally calculated to
interpret the differences in the values obtained while subjected to
OA vs. LAI therapy. All statistical analyses were performed in R
Studio (RStudio, Inc., Boston, MA, USA).

RESULTS

Patient Demographics and Treatment Plans

A total of 94 charts met the inclusion criteria and were
selected for review. Two patients were removed from the study
due to unrelated comorbidities leading to discontinuation of LAI
treatment in one patient and mortality in the other (underlying
cardiac issues). As a result, 92 of the included patients generated
sufficient two-year data.

Approximately 63% of patients were male and 37% of
patients were female (see Table 1). The median age was 36.5.
Primary diagnoses were schizophrenia (58.7%), schizoaffective
(22.8%), bipolar disorder (7.6%), and psychosis (7.6%) (Table 1).
Additionally, one patient was diagnosed with delusional disorder,
one patient with personality disorder, and one patient with paranoia.

The most common LAI regimens were paliperidone palmitate
(41.3%) and flupentixol decanoate (35.9%), followed by risperidone
long-acting injectable (20.7%) and haldolperidol decanoate (2.2%)
(Table 1).
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Patient Outcomes

ER visits

The number of patients who visited the ER at least once, for
conditions related to MH decreased from 84 (91.3%) to 41 (44.6%)
for OA and LAI, respectively; a reduction of 51.2%. The total
number of ER visits at LHO also decreased from 276 visits to 142
visits after the switch to LAI medication (Figure 1). The mean MH-
related ER visits prior to the switch in treatment decreased from
3.0 visits/patient (95% CI 2.34-3.66) to 1.5 visits/patient (95% CI
0.96-2.13).

The median values were also calculated to be 2 visits/patient
(0-16) on OA and 0 visits/patient (0-19) on LAI (Figure 2). The
number of ER visits due to patient suicidal ideation and attempts
decreased by 66.7% (from 30 to 10 visits; Figure 3). Additionally,
ER visits due to intentional overdose decreased by 80%, from 10 to
2 visits respectively (Figure 3).

Table 1.
Patient demographic, diagnosis, and treatment characteristics

Characteristic Value

Males: N (%) 58 (63.04%)
Females: N (%) 34 (36.96%)
39.13 +/- 16.63,
36.5 (18 - 90)

Age: Mean +/- SD, Median (Range)

Diagnosis
Schizophrenia: N (%)
Schizoaffective: N (%)

54 (58.70%)
21 (22.83%)

Bipolar: N (%) 7 (7.61%)
Psychosis: N (%) 7 (7.61%)
Other: N (%) 3 (3.26%)

Treatment

i) First Generation Depot Antipsychotics
Flupentixol decanoate N (%)

Haloperidol decanoate: N (%)

ii) Second Generation Antipsychotics
Paliperidone palmitate (Sustenna): N (%) 38 (41.30%)
Risperidone long acting injectable (RLAI): N (%) |19 (20.65%)

33 (35.87%)
2 (2.17%)
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Figure 1. Barplot depicting the total frequencies of ER visits and
hospital admissions during the use of OA and LAl medications.
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Figure 2. Boxplot of the number of ER visits per patient depicting
the median value, second and third quartiles, maximum, minimum
and outliers.
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Figure.3. Bafplot depicting the total frequencies of ER visits and

Hospital Admissions due to suicidal ideation or attempts and
overdoses during the use of OA and LAl medications.
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Hospital admissions

The number of patients admitted to the hospital at least once
for issues pertaining to MH decreased from 84 (91.3%) for OA
treatment phase to 36 (39.1%) with LAI treatment; a reduction
of 57.1% (Figure 1). The total number of MH related hospital
admissions at LHO also decreased from 164 to 90 after the switch
to LAI medication (Figure 1). The mean MH related hospital
admissions per patient while on OA treatment decreased from 1.8
(95% CI 1.44-2.13) to 0.98 visits/patient (95% CI 0.62-1.33). The
median number of hospitalizations per patient was 1 visits/patient
(0-12) on OA and 0 visits/patient (0-10) on LAI medication (Figure
4). The number of patients admitted to the hospital with a diagnosis
of suicidal ideation/attempt decreased by 20%, from 5 occurrences
during OA treatment to 4 occurrences with LAI treatment (Figure
3). Additionally, the number of intentional patient overdoses
as hospital admission diagnosis decreased by 50%, from 4 to 2
occurrences respectively (Figure 3).

DISCUSSION

This study has revealed that patient relapse, suicidality and
the corresponding hospitalization rates were reduced in patients
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Figure 4. Box plot of the number of ER visits per patient depicting
the median value, second and third quartiles, maximum, minimum
and outliers.

with various psychiatric disorders when OA treatment plans
were replaced with LAI regimens. Hospitalization and suicidality
frequencies, as well as the mean patient values for these variables,
all decreased after one year on LAI medication relative the OA
phase of the study.

Our results are consistent with many similar studies that seek
to compare the efficacy of OA to LAI medications (Su et al.,
2009; Gastpar et al., 2005; Kishimoto et al., 2013; Vincent et al.,
2017). The reduction seen in the total number of MH ER visits
(~48.6%) is consistent with other studies which have previously
documented decreases between ~36% and 73% (Su et al., 2009;
Denham & Adamson, 1971; Schooler, 2003). However, in contrast
to our results, randomized controlled trials (RCTs) have generally
not found statistically significant differences between the efficacy
of OA and LAI regimens (Kishimoto et al., 2012; Ostuzzi et al.,
2017). Although meta-analyses of both standard study-designs
clearly contradict each other, there is no evidence of OA to
LALI superiority. It is thus plausible that the two treatment types
are equally effective, given that that patient adherence is equal
regardless of whether treatment consists of OA or LAI medications
(Suzuki, 2016). This notion must be treated with caution as patients
with severe mental illnesses, responsible for self-administering
OAs, cannot be assumed to have equal adherence with patients who
are receiving physician administered LAI treatment. Furthermore,
RCTs operate under idealized conditions that are not as realistic as
observational studies, especially in a community hospital setting
(Kirson et al., 2013). RCTs have stringent selection criteria, often
solely enrolling patients expected to have high adherence, and
moreover, promote patient engagement that is typically higher
than in real world circumstances, utilizing frequent appointments
and patient-reminders (Suzuki, 2016). Observational studies may
therefore, better represent patient outcomes when exposed to a
greater selection of real-world variables.

The research comparing OA and LAI efficacy - almost solely
based on patients diagnosed with schizophrenia and a single
drug type - is furthered by this study which encompasses a broad
range of disorders and medication types. Non-adherence and
other common factors interfering with medication adherence are
common in a variety of patients and this research has significant

treatment implications (Haddad et al., 2014). In particular, patients
with bipolar disorder, have frequent re- admissions and are high
utilizers of services due to non-adherence and unstable mood
episodes (Xiong et al., 2010). This study’s patient population is
helpful compared to some studies evaluating patients with long-
term, chronic schizophrenia, as the latter group has many other
factors that interfere with medication adherence making it difficult
to assess the efficacy of the LAI delivery mechanism, despite drug
type or disorder, in comparison to the OA method of delivery.

We used ER visits and hospitalization events, as well as
suicidality and overdose events, to measure patient relapse since
clinical assessment data was unavailable. We believe these are
reasonable indicators of patient relapse as the psychiatric disorders
included in the study are often linked to extreme symptoms and
behaviours including: psychosis, suicidal ideation, violence,
drug abuse and others, all of which warrant medical attention
(Lafeuille et al., 2013; Chapman et al., 2015; Hogarty and Ulrich,
1998). Repeated relapses in patients has been shown to increase
the risk for shorter remission periods and higher severity of future
episodes (Su et al., 2009; Sheperd et al., 1989). Poor adherence
and/or compatibility with the treatment could therefore increase
healthcare costs significantly, given that previous investigations
have demonstrated schizophrenia and other disorders that are
associated with psychosis account for some of the costliest diseases
to treat in Canada (Vincent et al., 2017; Goeree et al., 2005). Lastly,
patient outcomes and quality of life may be assessed via suicidality
and drug abuse data; however more substantial evidence, such
as physician assessment notes, may be useful to evaluate this
subjective variable in future studies (Pompili et al., 2017).

The study has strengths and weaknesses. This community
hospital sample avoided selection bias based on patient
demographics, disease and treatment types. The mirror- image
study design allowed patients to serve as their own controls, thereby
reducing the effects of patient-specific confounding variables.
There is some degree of variability observed in the number of
ER visits (sOA=3.2, SLAI=2.8) and rehospitalizations (sOA=1.7,
sLAT=2.8) but this is not uncommon.

Variability due to the presence of positive outliers is hard
to exclude, as they may be subject to underlying conditions and
highly stressful environments leading to decreased stability, such
as homelessness (Clarke et al., 2000). The diagnostic assessment,
chart review and other procedures for data collection could
be stronger by capturing the number of additional psychiatric
medications, the duration of MH illness in each patient, and
healthcare utilization in other systems. Another limitation may be a
bias toward the results of individuals who seek emergency medical
attention - whether they were in the OA or LAI phase of the study.

This study was limited to a one-year assessment period on
each of the control and treatment phases; a longer period would
be helpful. A multi-site study would also improve perspective and
generalizability of our data. Lastly, the retrospective-observational
design - rather than a randomized one - allows for other potential
confounding variables to have impact, though as discussed above,
observational studies may yield more clinically relevant data than
RCTs which have highly specific patient inclusion criteria (Kirson
et al., 2013).

4 Andrew R. Ward, Varinder S. Parmar, Gurpreet Sandhu, Courtney Francis & Ted Sellers « Effectiveness of Oral Antipsychotic Versus
Long- Acting-Injectable Antipsychotics: A Comparison of Suicidality, Relapse, and Recidivism



CONCLUSIONS

This one-year, observational study found that the LAI treatment
method for antipsychotic drug administration is superior to the OA
treatment method by reducing hospitalizations, as well as rates
of suicidal ideation and drug overdose in patients treated at LHO
in Oshawa, Ontario, Canada. LAI is underutilized in psychiatric
populations and could have significant impact in my patient
populations, particularly when combined with other biopsychosocial
interventions. Future studies with better methodology and which
are longer and expand on non-schizophrenic populations are
indicated.
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