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ABSTRACT

Bipolar disorder is a multidimensional illness
typified by fluctuating periods of depression
and mania, cognitive dysfunction, abnormal
circadian rhythms, and multiple comorbid
psychiatric and general medical conditions.
Indefinite pharmacological treatment is often
required, yet the modest effects of available
treatments and frequent difficulties with
tolerability and adherence present complex
challenges to patients. Long-acting injectable
medications offer a therapeutic alternative to
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oral mood stabilizers and may help facilitate
long-term treatment adherence. This article will
provide a succinct review of the latest data on
the use of long-acting injectable risperidone
(LAR) during the maintenance-phase treatment
of bipolar disorder. The specific role of LAR in
comparison to other atypical antipsychotics,
and the limitations of available studies will
be discussed from the perspectives of efficacy,
tolerability, and sequential positioning in
treatment guidelines.
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INTRODUCTION

Bipolar disorder is an impairing, life-long
illness characterized by recurrent episodes of
depression and mania.! The population prev-
alence of bipolar disorder has been estimated
at approximately 4%,? translating into almost
12 million individuals affected by the illness in
the US alone. Recognized as the sixth leading
cause of disability worldwide,® bipolar disoz-
der not only results in disability and functional
impairment,* but is also associated with an
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increase in all-cause and premature mortal-
ity.>¢ Individuals with bipolar disorder expe-
rience a shortened life expectancy both from
suicide and natural causes of death, including
cardiovascular and respiratory diseases.>”’
Although first-line treatments for bipolar
disorder have traditionally comprised lithium
and anticonvulsants, an evidence base is
rapidly expanding to include medications
of the atypical antipsychotic class as
efficacious treatment options.31® Many such
pharmacotherapies are effective for the acute
treatment of bipolar mania, but insufficient
data exist on the longer-term or maintenance
treatment of bipolar disorder. Maintenance-
phase studies are typically conducted over
6 months to 2 years, and evaluate both
recurrence rates and the time to recurrence
as primary outcomes. During this period,
patient adherence to a medication regimen is
paramount to sustaining successful outcomes.
However, up to half of patients with bipolar
disorder are nonadherent or only partially
adherent to antipsychotic treatment.!! For
this reason, novel delivery systems that
may improve adherence deserve careful
consideration in the pragmatic management
of bipolar disorder. The arrival of long-
acting injectable risperidone (LAR), originally
approved for the treatment of schizophrenia,
may be ideally suited for the maintenance
phase treatment of bipolar disorder and
deserves careful scrutiny through naturalistic
reports and randomized, controlled trials.
This manuscript will discuss the available
evidence on the use of LAR in bipolar disor-
der. Efficacy in relieving acute mood symp-
toms and in preventing the recurrence of new
mood episodes will be reviewed. Additionally,
the role of maintenance antipsychotic medi-
cations in general, and long-acting injectable
treatments in particular, will be evaluated from

the perspectives of efficacy, tolerability, and
positioning within treatment guidelines.

PHARMACODYNAMIC AND
PHARMACOKINETIC PROPERTIES

LAR achieves its therapeutic action through
antagonism at the serotonin 5-HT,, and dop-
amine D, receptors (Table 1).!%2 It also acts as
a moderate antagonist at histaminergic H, and
adrenergic alpha-1 and alpha-2 receptors, but
has little or no affinity for cholinergic muscar-
inic or beta-1 and beta-2 adrenergic receptors.
The long-acting formulation demonstrates lin-
ear pharmacokinetics within the 25-75 mg dose
range. Intramuscular (i.m.) and oral prepara-
tions are bioequivalent, but in contradistinc-
tion to the oral formulation, LAR is associated
with lower steady-state peak concentrations and
less fluctuation in plasma levels.!* The absence
of first-pass hepatic metabolism and the slow,
predictable hydrolysis of risperidone micro-
spheres could result in a lower absolute dose of
the long-acting formulation being as efficacious
as higher oral doses.!? The elimination half-life
of the active metabolite, 9-hydroxyrisperidone,
is 3-6 days. Initially, there is only a small release
of drug (<1% of total dose); 3 weeks later, sig-
nificant release begins and is maintained for 4-6
weeks.!s Therefore, oral risperidone will need
to be supplemented during the first 3 weeks of
treatment with LAR.

The metabolism of risperidone occurs pri-
marily through the liver. The major path-
way involves hydroxylation of risperidone
to 9-hydroxyrisperidone by the cytochrome
CYP 2D6 isoenzyme; a minor pathway occurs
through N-dealkylation.'s Risperidone is a rel-
atively weak inhibitor of CYP 2D6, and thus
is not expected to substantially inhibit the
clearance of drugs that are metabolized by
this metabolic pathway. Coadministration of
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Table 1. Properties of long-acting risperidone (LAR).

Serotonin 5-HT

antagonist

H 12
Pharmacodynamics "

dopamine D,, histaminergic H,, and adrenergic alpha-1 and alpha-2

Increasing degrees of D -receptor occupation with increasing doses of LAR injection

Little or no affinity for cholinergic muscarinic or beta-1 and beta-2 adrenergic receptors.

Pharmacokinetics'?
injection

Linear pharmacokinetics

Repeated administration every 2 weeks achieves steady-state plasma levels after the fourth

Intramuscular and oral preparations are bioequivalent but LAR is associated with lower steady-

state peak concentrations and fewer fluctuations in plasma levels compared with oral treatment.

Metabolism and elimination' Metabolized by cytochrome P-450 (CYP) isoenzyme 2D6 to 9-hydroxyrisperidone

Half-life of LAR is 3-6 days because of the extended-release profile rather than the metabolic

half-life (N-dealkylation is an alternative pathway)

LAR is completely eliminated from the body after 6-7 weeks.

carbamazepine or other known enzyme induc-
ers may result in decreased plasma concentra-
tions of risperidone or its active metabolite.
Conversely, coadministration with inhibitors
of 2D6 will shift the balance away from pro-
duction of the active metabolite,!* potentially
increasing extrapyramidal symptoms (EPS) or
other side effects.

DOSING

For patients naive to risperidone, it is rec-
ommended that tolerability first be established
with the oral formulation. Once tolerability is
confirmed, LAR should be administered every
2 weeks as either a deltoid or gluteal injection.
The recommended dose is 25 mg i.m. every 2
weeks for all adults, including elderly patients.!®
For those patients who do not respond to the
25 mg dose, additional benefit may occur with
either the 37.5 or 50 mg i.m. dose. Increases in
dose should not be made more frequently than
every 4 weeks. For those patients with hepatic
or renal impairment, a lower initial dose of
12.5 mg i.m. may be appropriate, although
this dose strength has not been evaluated in
clinical trials.'s

EFFICACY STUDIES

Oral Risperidone

Oral risperidone has been rigorously evalu-
ated in the treatment of acute manic or mixed
episodes associated with bipolar I disorder.!%!”
Compared with placebo, risperidone demon-
strates a clear advantage in the treatment
of mania, as evidenced by greater rates of
response (=50% improvement in mania symp-
tom severity) and larger reductions in Young
Mania Rating Scale (YMRS) total scores.'® In
addition, risperidone plus a mood stabilizer
has been shown to be more efficacious than
a mood stabilizer alone for the rapid control
of manic symptoms.!*?° Although risperidone
is generally well tolerated, EPS may develop,
with some studies reporting EPS rates up
to fivefold greater than placebo.?! Despite
established efficacy and US Food and Drug
Administration (FDA) approval for the treat-
ment of acute bipolar mania, oral risperidone
has not been systematically studied for the
prevention of relapse or recurrence during
the maintenance phase. Additionally, studies
of mania have predominantly evaluated the
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antimanic efficacy of risperidone as mono-
therapy, with fewer trials adjunctive to con-
ventional mood stabilizers.

Preliminary Findings with LAR

Preliminary data on the use of LAR in bipolar
disorder were made available by several inves-
tigator-initiated trials or observational reports.
Although these studies are limited by small sam-
ple sizes, they evaluated patients over several
months and/or years of observation. In contrast,
studies of oral risperidone often lasted a maxi-
mum of 3 weeks, consistent with trials of acute
mania. A summary of open-label and double-
blind studies of LAR is provided in Table 2.2%28

Savas and colleagues?? provided descriptive
outcomes on 12 acutely manic or hypomanic
patients with bipolar I disorder who were either
switched to or received adjunctive LAR due to
noncompliance. During a 6-month treatment
period, all 12 patients experienced at least =50%
improvement on the Bech-Rafaelsen Mania
Rating Scale (BRMAS), while 11 patients achieved
remission (BRMAS score <9). LAR was well tol-
erated; the most frequently reported adverse
events were constipation and dizziness reported
by 8% and 16% of patients, respectively.

Han and colleagues?® evaluated LAR over a
12-month period in 10 stable bipolar I patients
who were switched from their existing oral anti-
psychotic agents. No relapses occurred during
the study period, and Clinical Global Impression
of Severity (CGI-S) scores significantly decreased
from a baseline of 3.10+£0.57 to a post-12-month
treatment score of 1.70£0.48 (P<0.01). No partic-
ipants reported any serious adverse events dur-
ing the study period.

Similar outcomes with LAR (25-50 mg every
2 weeks) were reported by Malempati and col-
leagues?* who enrolled patients (n=10) with bipo-
lar I and 1II disorder over a longer observation

period (2 years). The authors reported that
adjunctive LAR obviated the need for any patient
to be hospitalized for a mood episode. In con-
trast, during the 2 years prior to initiating LAR,
patients required an average of 1.6 hospitaliza-
tions. Moreover, the average number of medica-
tions prescribed per patient decreased from six to
three over the observation period. Unlike prior
reports that had enrolled patients with an index
episode of mania, this study enrolled individu-
als whose index episode at entry was predomi-
nantly depression.

Vieta and colleagues? also reported 2-year
outcomes in 29 patients receiving LAR for bipo-
lar I disorder. During the follow-up period, there
was a significant decrease in the number of hos-
pitalizations per patient (P<0.006), the number
of manic or mixed episodes leading to hospital-
ization (P<0.007), and the average length of hos-
pitalization per patient (P<0.001). A significant
increase also occurred in the time to developing
any new mood episode (P<0.001) and in the rates
of treatment adherence (P<0.0001). However, no
significant difference was found in the number
of suicide attempts or the number of hospitaliza-
tions due to depressive episodes.

Whereas the aforementioned studies of LAR
employed naturalistic or nonrandomized study
methods, Yatham and colleagues were the first to
employ a randomized design.?® In their 6-month
study, 49 patients with bipolar I or II disorder
who were taking a mood stabilizer and an atypi-
cal antipsychotic were randomized to continue
taking the antipsychotic (n=26) or were switched
to LAR (n=23). Participants in the LAR group
experienced significant reductions from baseline
in CGI-S scores and YMRS scores at the endpoint,
whereas patients receiving oral atypical antipsy-
chotics (eg, risperidone, quetiapine, or olanzap-
ine) experienced reductions in Hamilton Anxiety
Rating Scale (HAM-A) scores relative to baseline.
Despite the beneficial within-group changes,
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there were no significant between-group differ-
ences on any of the efficacy measures. Likewise,
there were no significant differences between
groups in adverse events, body weight, change
in EPS, or other safety measures, except for a
significant reduction in diastolic blood pressure
(-5.2+11 mmHg) in the LAR group (P<0.05).
A power analysis based on the change in YMRS
scores between the two groups revealed an effect
size of 0.30. In order to detect a significant dif-
ference at P<0.05 with 80% power for this effect
size, a sample size of over 170 patients would
have been required. The authors concluded
that such marginal reductions in mania symp-
toms would likely not represent a clinically
meaningful improvement.

Large-Scale Studies of LAR

Two adequately powered studies of LAR in
the treatment of bipolar disorder were designed
and conducted primarily for regulatory approval.
These two studies enrolled a total of 834 par-
ticipants and were conducted over 12 and
24-months duration, respectively.?”28 Although
the results of both studies have been presented
at scientific fora, neither trial had been pub-
lished at the time of preparing this review.

The 12-month trial examined the efficacy of
LAR for the prevention of mood relapse when
added to an existing psychotropic drug regi-
men.?” The trial design consisted of an initial
16-week open-label treatment phase, followed
by a 52-week randomized, double-blind, relapse-
prevention phase. Enrollment was limited to
patients 18-70 years of age with frequently
relapsing bipolar I or II disorder (FRBD). FRBD
was defined as the occurrence of four of more
mood episodes requiring clinical intervention
during the past year, with at least two episodes
occurring within the previous 6 months. During
the 16-week stabilization phase, 275 patients

received LAR injection 25, 37.5, or 50 mg every
2 weeks in addition to treatment as usual. No
oral antipsychotics were permitted after the first
3 weeks of the open-label phase. Patients meet-
ing criteria for stable remission throughout the
last 4 weeks of the stabilization phase were then
eligible to enter the double-blind maintenance
phase for up to 52 weeks. The primary outcome
measure was the time to relapse, as verified by
an independent monitoring board. The major-
ity of enrolled participants were male (69%), of
Indian ethnicity (82%), and were diagnosed with
the bipolar I subtype (90%).%”

Another unpublished, double-blind, pla-
cebo-controlled, relapse-prevention trial was
also conducted with LAR in bipolar I disorder,
this time lasting for up to 24 months.?® After
receiving oral risperidone for 3 weeks, patients
were enrolled into a 26-week stabilization
phase during which open-label LAR was admin-
istered. Dosing was flexible and ranged from
12.5-50 mg of LAR every 2 weeks. Patients
maintaining a treatment response during the
last 8 weeks of open-label stabilization subse-
quently entered the double-blind treatment
phase and were randomized to their current
dose of LAR or i.m. placebo.?8 The efficacy and
safety data from both of these pivotal trials
have not yet been published. However, based
on the results of these two studies, in May 2009
the US FDA approved LAR as both a mono-
therapy and adjunctive therapy to lithium or
valproate for the maintenance treatment of
bipolar I disorder.

DISCUSSION
Treatment Adherence
Nearly a third of bipolar patients may miss

30% or more of their prescribed medication
each month.? Additionally, partially adherent
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or nonadherent individuals encompass at least
half, if not more, of all patients with bipolar
disorder.!! Given that depot antipsychotic for-
mulations maintain more stable plasma drug
concentrations and reduce the risk of inadver-
tent excess dosing when compared with oral for-
mulations, they may comprise viable treatment
alternatives for patients at greater risk of non-
compliance, such as younger patients and those
with comorbid substance-abuse disorders.!!
These populations should be avidly recruited
into future clinical trials given that LAR has not
been studied in adolescents with bipolar disor-
der or in those actively abusing or dependent
on alcohol or illicit substances. Furthermore,
implementation of strategies capable of improv-
ing adherence presage clinical outcomes, as
medication nonadherence remains a modifiable
barrier in the management of bipolar disorder.
Improved adherence has implications for symp-
tomatic, functional, humanistic (eg, quality of
life), as well as service utilization outcomes.°

Notwithstanding the compliance enhance-
ment implications of LAR, patients are still
required to adhere to biweekly administra-
tion of this formulation. Although satisfaction
with LAR was significantly improved compared
with prior treatment in patients with schizo-
phrenia,?' a 3-year observational study found
that 84% of patients discontinued LAR within
3 years.*? In this mixed sample of 211 patients
with schizophrenia, bipolar disorder, and other
psychiatric diagnoses, patient choice and inef-
tectiveness accounted for more than 70% of
discontinuations.

Relapse Prevention with Atypical
Antipsychotics

During the past decade, there has been
substantial progress in developing pharma-
cological treatments for acute bipolar mania.

However, there are relatively fewer studies
that have sufficiently evaluated pharmacolog-
ical (and psychosocial) treatments during the
maintenance phase. In 2007, the Canadian
Network for Mood and Anxiety Treatments
(CANMAT) synthesized available evidence by
establishing guidelines for the long-term man-
agement of bipolar disorder.® The CANMAT
guidelines recommended the use of lithium,
lamotrigine, olanzapine, and divalproex as
first-line options. These recommendations
cohered with the Texas Implementation of
Medication Algorithms (TIMA) published in
2005, except that TIMA guidelines relegated
olanzapine to a second-line choice due to
safety concerns with its long-term use.?® As
illustrated by a 47-week maintenance study
comparing olanzapine with valproate, olan-
zapine demonstrated superiority in preventing
new symptoms of mania, but contributed to
greater increases in body weight and total cho-
lesterol, effectively narrowing the risk:benefit
ratio.’

Since the publication of these treatment
guidelines, other maintenance trials have been
completed that demonstrate the efficacy of both
quetiapine and LAR in preventing relapse into a
new mood episode. The efficacy of quetiapine at
relapse prevention is supported both as mono-
therapy®** and adjunctive therapy in combination
with lithium or valproate.>3¢ Published results
are available from two multicenter, adjunctive
maintenance trials that evaluated quetiapine in
combination with lithium or valproate during
a 12-36 week stabilization phase, followed by a
randomized, double-blind, placebo-controlled
phase lasting up to 2 years.3%3¢ Pooled study
results showed an approximately 70% lower risk
in the time to recurrence of a mood event over
placebo when quetiapine was combined with
lithium or valproate.” The 2009 iteration of the
CANMAT bipolar guidelines now recommend
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LAR, quetiapine, and ziprasidone as mainte-
nance treatments.*®

Apart from olanzapine, quetiapine, and LAR,
the dopamine partial agonist, aripiprazole,
remains the only other atypical antipsychotic
to demonstrate efficacy over the maintenance
phase. Aripiprazole significantly delayed the
time to relapse into a new mood episode in
patients with bipolar I disorder over both 26
and 100 weeks of treatment.!%3° The favorable
metabolic profile of aripiprazole may also offer
a safety advantage over other compounds in this
class, as the rate of metabolic syndrome did not
increase over 26 weeks of treatment.*® Complete
data on all five parameters of metabolic syn-
drome have not been reported for LAR.

The Role of Combination Therapy

Even in the context of receiving evidence-
based treatment, patients with rapid-cycling
bipolar disorder (four or more mood episodes
over the last 12 months) are more likely to
experience mood recurrences and are less likely
to achieve stabilization.*! Residual mood symp-
toms also serve as powerful predictors of recur-
rence, particularly for episodes toward the
depressive pole.*? In such patients with rapid-
cycling or residual mood symptoms, mono-
therapy is largely ineffective and often requires
combination treatment as the standard of
care.®® Indeed, extant research has shown rates
of response to be 20% higher when atypical
antipsychotics are used in combination with
lithium or valproate than when used alone.*
Combining an atypical antipsychotic with a
conventional mood stabilizer has now been
shown to be an effective strategy for relapse pre-
vention with olanzapine, quetiapine, and LAR.
However, only LAR has been specifically stud-
ied in frequently relapsing (ie, rapid-cycling)
bipolar disorder.

Limitations

The large-scale trials involving LAR as dis-
cussed in this report have been presented
at national meetings, but they have not yet
undergone peer review.?”2 More importantly,
no inferences can be made as to the acute anti-
manic or antidepressant properties of LAR,
given the inadequate sample sizes of available
studies. Although oral risperidone rapidly con-
trols the symptoms of mania, it has not been
shown to have antidepressant effects in treat-
ment-resistant bipolar depression,*® suggesting
that LAR may likewise lack acute antidepressant
efficacy. Furthermore, LAR was not associated
with a decrease in the rate of hospitalizations
due to depressive episodes in one observational
study,?® and it is unknown whether a significant
improvement in depressive symptoms occurred
among patients enrolled in the longer-term tri-
als of LAR designed for regulatory approval.?’.28
There is currently no evidence to suggest that
LAR demonstrates an advantage over other
atypical antipsychotics, as head-to-head com-
parisons have not yet been conducted. LAR has
been shown to be effective at a dose of 25 mg
every 2 weeks in bipolar disorder, but there is
obscurity as to the clinical utility of the 25 mg
dose in certain populations.3>4°4” Consequently,
it may be premature to speculate on the optimal
dosing of LAR in heterogeneous clinical trial
populations with bipolar disorder. Additional
limitations of extant studies include the small
numbers of participants enrolled with bipolar II
disorder and the sizable proportion of patients
of Indian ethnicity. These design variables have
the potential to produce unique effect sizes and
reduce generalizability.*®

Despite the beneficial effect on psychiat-
ric symptoms, the longer-term metabolic and
safety risks still await examination. The met-
abolic safety of atypical antipsychotics may
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be particularly pertinent to younger patients,
where treatment with oral risperidone and olan-
zapine were recently shown not to demonstrate
superior efficacy over molindone for early-
onset schizophrenia and schizoaffective disor-
der.* The safety findings related to weight gain
and metabolic problems raise important public
health concerns for long-term risks of diabe-
tes and cardiovascular disease in a population
already at increased risk for premature mortal-
ity due to general medical conditions. The risk
for adverse effects that do not typically manifest
until after years of sustained use, such as tardive
dyskinesia, is also indeterminate.

Presently, risperidone is the only atypical
antipsychotic currently available as a long-
acting, injectable preparation. Studies of pali-
peridone extended-release (ER), the major active
metabolite of risperidone, are currently under-
way to evaluate its ability to prevent recurrences
of mood symptoms in patients with an acute
manic or mixed episode who initially responded
to paliperidone ER.*° Another long-acting atypi-
cal antipsychotic, the pamoate formulation of
olanzapine, has been delayed from release due to
safety concerns related to postinjection delirium
sedation, requiring patients to be observed for
3 hours after injection.!

CONCLUSION

Given recent FDA approval for the mainte-
nance phase of bipolar I disorder, LAR is now the
first long-acting, atypical antipsychotic therapy
available for the treatment of both schizophre-
nia%* and bipolar disorder. Results from several
open-label and double-blind trials in patients
with bipolar disorder have found LAR to be well
tolerated, but to produce elevated rates of EPS
and varied metabolic disturbances. Once the
safety outcomes have been released from the 12-
and 24-month relapse prevention trials of LAR,

careful scrutiny will be required of its effects on
body weight, glucose regulation, and prolactin
concentrations. At present, LAR appears to be a
viable alternative for patients who are noncom-
pliant with oral atypical antipsychotic therapy,
and it represents an additional psychopharma-
cologic option in the maintenance treatment of
bipolar disorder, for which more safe and effica-
cious treatments are urgently needed.
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