Effectiveness of Switching From Long-Acting
Injectable Fluphenazine or Haloperidol Decanoate
to Long-Acting Injectable Risperidone Microspheres:
An Open-Label, Randomized Controlled Trial

Nancy H. Covell, PhD; Joseph P. McEvoy, MD; Nina R. Schooler, PhD;
T. Scott Stroup, MD, MPH; Carlos T. Jackson, PhD; Ingrid A. Rojas, MPH;
and Susan M. Essock, PhD; for the Schizophrenia Trials Network

ABSTRACT

Objective: This multisite randomized trial addressed risks
and benefits of staying on long-acting injectable haloperidol
or fluphenazine versus switching to long-acting injectable
risperidone microspheres.

Method: From December 2004 through March 2008, adult
outpatients with a Structured Clinical Interview for DSM-IV
Axis | Disorders-Patient Edition diagnosis of schizophrenia
or schizoaffective disorder who were taking haloperidol
decanoate (n=40) or fluphenazine decanoate (n=22)

were randomly assigned to stay on current long-acting
injectable medication or switch to risperidone microspheres
and followed for 6 months under study protocol and an
additional 6 months naturalistic follow-up. Kaplan-Meier
and Cox regression analyses were used to examine the
primary outcome (time to treatment discontinuation), and
random regression models were used to examine secondary
outcomes.

Results: Groups did not differ significantly in time to
treatment discontinuation through 6 months of protocol-
driven treatment. When the 6-month naturalistic follow-up
period was included, time to treatment discontinuation was
significantly shorter for individuals assigned to switch than
for individuals assigned to stay (10% of stayers discontinued
versus 31% of switchers; P=.01). Groups did not differ

with respect to psychopathology, hospitalizations, sexual
side effects, new-onset tardive dyskinesia, or new-onset
extrapyramidal symptoms. However, those randomized to
switch to long-acting injectable risperidone microspheres
had greater increases in body mass (increase of 1.0 body
mass index [BMI] versus decrease of —0.3 BMI; P=.00) and
prolactin (maximum increase to 23.4 ng/mL versus decrease
to 15.2 ng/mL, P=.01) compared to those randomized

to stay.

Conclusion: Switching from haloperidol decanoate or
fluphenazine decanoate to risperidone microspheres
resulted in more frequent treatment discontinuation as
well as significant weight gain and increases in prolactin.
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Current outcomes for most people with schizophrenia are
disappointing. Hence, a compelling clinical question regu-
larly faced by people with schizophrenia and their prescribers is,
Should I stay on my current antipsychotic regimen or switch to
a different one? Schizophrenia Patient Outcomes Research Team
guidelines! recommend long-acting injectable antipsychotic
maintenance therapy for persons who have difficulty complying
with oral medication or who prefer regimens of relatively widely
spaced injections. An important open question for people taking
first-generation long-acting injectable medications who are not
symptom free is whether the benefits of changing to a second-
generation long-acting injectable outweigh the relative risks and
costs. Because the cost per day of risperidone microspheres is
over 50 times that of first-generation long-acting injectable anti-
psychotic medications, this question is of particular interest
to payers.

To date, risperidone microspheres has been compared to
placebo? or to oral antipsychotic medications.** A randomized
controlled trial (RCT) that compared risperidone microspheres
(25 mg, 50 mg, or 75 mg) to placebo found that risperidone micro-
spheres is more efficacious than placebo and is well tolerated,
especially at lower dosages.? Further, risperidone microspheres
continued to be well tolerated for a year or longer.” This study
excluded those who received a long-acting injectable antipsychotic
medication within 120 days.’> More recent RCTs have compared
risperidone microspheres to oral antipsychotics. Chue et al* found
no significant differences between risperidone microspheres and
oral risperidone. Keks et al* had similar results in comparison
to olanzapine. A 2-year RCT comparing risperidone micro-
spheres to quetiapine® found significantly longer time to relapse
with risperidone microspheres, and most recently, Rosenheck
et al” reported no significant differences between risperidone
microspheres and psychiatrists’ choice of oral antipsychotic.
A nonrandomized prospective study examining a switch from
first-generation depot antipsychotics to risperidone microspheres
concluded that patients could be switched without compromising
clinical stability.® However, this study did not include a compari-
son to individuals who remained on first-generation injectables.

We provide data from an RCT addressing relative risks and
benefits of staying on a first-generation injectable antipsychotic
versus switching to a second-generation injectable antipsychotic,
risperidone microspheres, in patients currently taking fluphena-
zine decanoate or haloperidol decanoate. We studied risperidone
microspheres because it was the first second-generation long-
acting injectable available for clinical use.
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® People who switch from haloperidol decanoate or
fluphenazine decanoate to risperidone microspheres can
be expected to discontinue treatment more frequently
than if they had stayed on the original medication.

® People who switch from haloperidol decanoate or
fluphenazine decanoate to risperidone microspheres can
be expected to experience significant weight gain and

increases in prolactin.

METHOD

Study Participants

From December 2004 through March 2008, 15 study sites
in the National Institute of Mental Health Schizophrenia
Trials Network and 5 sites in Connecticut’s public mental
health system recruited individuals 18 years and older with a
Structured Clinical Interview for DSM-IV Axis I Disorders-
Patient Edition (SCID-I/P)? diagnosis of schizophrenia
or schizoaffective disorder who were currently taking flu-
phenazine decanoate or haloperidol decanoate (defined by
plasma level >0 ng/mL for the prescribed antipsychotic or
chart documentation of a recent injection). Eligible patients
were those who might benefit from a switch to risperidone
microspheres—specifically, those with suboptimal response
to treatment because of persistent psychopathology or signif-
icant side effects. However, we did not enroll anyone whose
symptoms or side effects were so severe that a medication
change was indicated immediately. Hence, we enrolled only
individuals for whom a change in medication was a reason-
able clinical option, but not required. Additional inclusion
criteria were willingness to change antipsychotic medication,
access to medications without financial burden, and at least
1 clinic visit every 3 months for the past 6 months. Addi-
tional exclusion criteria included exacerbation of psychiatric
symptoms within prior 3 months resulting in significant
intervention (eg, psychiatric hospitalization, services from
crisis intervention or psychiatric emergency department),
living in a skilled nursing facility due to physical condition
or disability, pending criminal charges, currently pregnant
or breastfeeding, and being prescribed more than 1 anti-
psychotic medication (oral risperidone was allowed). This
research was conducted with approval from participating
institutions’ institutional review boards. The study is regis-
tered at ClinicalTrials.gov (identifier: NCT00044655).

After thorough description of the study to participants and
assessment of understanding of consent materials, clinical
interviewers obtained written informed consent to partici-
pate. (Supplementary eFigure 1 available at PSYCHIATRIST.COM
includes a CONSORT diagram detailing recruitment flow.)

Study Design and Treatment

Following baseline assessment, participants were ran-
domly assigned to either stay on current injectable medication
or switch to risperidone microspheres. Randomization was
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stratified by gender and by baseline decanoate. No exceptions
were made to the predetermined randomization streams.

Participants who were assigned to switch to risperidone
microspheres and who had not taken oral risperidone previ-
ously received oral risperidone for at least a week to identify
and exclude anyone with an idiosyncratic, untoward reaction
to risperidone. Those who had previously tolerated oral ris-
peridone proceeded directly to risperidone microspheres.
Participants receiving haloperidol decanoate injections every
4 weeks received their first dose of risperidone microspheres
the same day they received their last dose of haloperidol
decanoate and received risperidone microspheres every 2
weeks thereafter. Those receiving fluphenazine decanoate
every 2 weeks received risperidone microspheres the same
day that they received their last 2 fluphenazine decanoate
injections and received risperidone microspheres every 2
weeks thereafter. Condition entry was defined as the date
the participant was informed of and began the randomized
treatment assignment.

The protocol specified that study participants continue
their assigned treatment for 6 months unless clinically con-
traindicated. Medication dosing was unconstrained by study
protocol; prescribers used clinical judgment to adjust dos-
ages of assigned treatment if indicated. The protocol allowed
use of adjunctive or concomitant psychotropic medications
other than antipsychotic medications. After the 6-month
study period, assessment continued for an additional 6
months of naturalistic follow-up. Treatment throughout was
open label with assessment by blinded clinical raters. During
both protocol-specified and naturalistic follow-up, study
medications were not supplied by the study; participants
were required to have access to study medications without
financial burden (eg, through entitlements).

Baseline Measures

The SCID-I/P? provided research diagnoses. Chart review
and participant interview informed sociodemographic infor-
mation and psychiatric history.

Primary Outcome Measure

The primary outcome measure was time to all-cause
medication discontinuation. Record reviews provided start
and stop dates for each dosage of each medication prescribed
and dates of each injection.

Secondary Outcome Measures

Secondary outcomes included psychiatric symptoms,
hospitalization, and medication adverse events assessed at
baseline and 6 follow-up points: 2 weeks, 1 month, 3 months,
6 months, 9 months, and 12 months after condition entry.

We used the Positive and Negative Syndrome Scale
(PANSS)! to assess psychiatric symptoms. Dates of inpatient
hospitalization were obtained from a self-report calendar
augmented by record review.

Other secondary measures included Abnormal Involun-
tary Movement Scale (AIMS)!! and Simpson-Angus Scale!?
for extrapyramidal side effects, Arizona Sexual Experiences

J Clin Psychiatry 73:5, May 2012
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Table 1. Demographic and Other Characteristics of Outpatients With Schizophrenia-Spectrum
Disorders Who Were Randomly Assigned at Baseline to Stay on a First-Generation Injectable
Antipsychotic or Switch to Long-Acting Injectable Risperidone Microspheres

Stay on First-
Generation Injectable
Antipsychotic (n=30)

Switch to Long-Acting
Injectable Risperidone
Microspheres (n=32)

Characteristic n % n % X af P
Male gender 22 73 22 69 0.2 1 .69
Haloperidol decanoate 19 63 21 66 0.0 1 .85
Caucasian race 11 37 12 38 0.0 1 95
Latino ethnicity 4 13 1 3 2.2 1 .14
Tardive dyskinesia present 9 30 13 41 0.8 1 .39
EPS present 8 27 14 44 2.0 1 16

Mean  SD Mean  SD tTest df P
Age,y 47.3 9.1 48.5 12.2 -0.4 60 66
Haloperidol dosage (per every 4 wk), mg® 1147 569 119.9 435 -0.3 35 .78
Fluphenazine dosage (per every 2 wk), mg® 375 284 325 156 0.4 16 .66
PANSS total score 69.9 17.9 65.4 14.0 1.1 60 .28
Body mass index 313 8.7 31.0 9.8 0.1 60 .90
Arizona Sexual Experiences Scale total score 15.2 5.0 15.9 5.6 -0.4 54 .66
Prolactin, ng/mL 18.5 13.8 16.7 9.8 0.5 47 .59

aStay, n=19; switch, n=18.
bStay, n = 10; switch, n=S8.

Abbreviations: EPS = extrapyramidal symptoms, PANSS = Positive and Negative Syndrome Scale.

Scale!?® for sexual functioning, and Subjective Side Effect
Rating Scale!* for distress from common side effects of
antipsychotic medications. We recorded participants’ pulse,
blood pressure, height, weight, waist and hip measurements,
serum prolactin levels, lipid panels, and blood and urine glu-
cose levels. Outcomes collected but not reported herein will
be the subject of future reports.

We adapted the Schooler-Kane!® research criteria for tar-
dive dyskinesia (at least “moderate” movements in 1 or more
body areas or at least “mild” movements in 2 or more body
areas rated with the AIMS) to identify new-onset tardive
dyskinesia. We defined possible new-onset extrapyramidal
symptoms (EPS) as a mean score increase of >0.3 across
items on the Simpson-Angus Scale.

Rater Training, Reliability, and Blinding

Clinicians with at least master’s degrees and clinical
experience with people with schizophrenia conducted all
interviews. Randomization occurred centrally, and study
sites followed procedures to maintain blinding. Raters par-
ticipated in initial training, conducted by Schizophrenia
Trials Network staff, for certification and annual retraining
to maintain certification.

Data Analysis

Paralleling the Clinical Antipsychotic Trials of Inter-
vention Effectiveness (CATIE) phase 1'° and subsequent
analyses of the impact of switching antipsychotic medi-
cations using CATIE data,'” we used Kaplan-Meier and
Cox regression to examine the effect of staying on a first-
generation injectable antipsychotic compared to switching
to risperidone microspheres on time to all-cause treatment
discontinuation, including covariates of gender and baseline
medication, our 2 prespecified stratification variables. We
applied random regression models to examine secondary
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outcomes. Independent variables included group (stay or
switch), time (linear and quadratic), and group by linear
and quadratic time, with covariates of gender and baseline
medication. We used intent-to-treat models for primary anal-
yses in which a significant group-by-time interaction would
support the hypothesized treatment effect. Secondarily, we
examined 2 as-treated models, 1 that completely excluded
individuals who discontinued their assigned treatment condi-
tion and 1 in which data from such individuals were excluded
only from time of discontinuation of assigned treatment. For
participants assigned to stay, discontinuation from assigned
treatment was defined as discontinuing fluphenazine decano-
ate or haloperidol decanoate or adding 1 or more additional
antipsychotics (addition of oral haloperidol to haloperidol
decanoate or oral fluphenazine to fluphenazine decanoate did
not count as discontinuation of assigned treatment). For par-
ticipants assigned to switch, discontinuation from assigned
treatment was defined as discontinuing risperidone micro-
spheres or adding another antipsychotic (addition of oral
risperidone or paliperidone did not count as discontinuation
of assigned treatment).

RESULTS

Sixty-two individuals were randomized, and 53 (29 stay,
24 switch) began their assigned treatment. Groups did not
differ significantly at baseline on demographics, dosage of
first-generation injectable, or secondary measures (Table 1).

Among those assigned to stay, 3 (10%) discontinued
their assigned treatment within the first 6 study months (1
changed to the oral version of the injectable, 1 to a different
oral antipsychotic, and 1 began antipsychotic polyphar-
macy with addition of a different oral agent). Reasons for
discontinuation included increased psychiatric symptoms
(n=1), EPS concerns (n=1), and participant report that he
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Figure 1. Time to Medication Change for Any Reason?®
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Groups did not differ at 6 months (Kaplan-Meier, Mantel-Cox x?, =0.94,
P=.33). However, groups differed significantly at 12 months (Kaplan-
Meier, Mantel-Cox le =6.00, P=.01). In Cox regression analyses,
treatment group remained significant after controlling for gender and
baseline decanoate (Wald x?, =5.00, P=.03).

was informed that he did not have to take the injectable form
of the medication (n=1). Among those assigned to switch,
5(21%) discontinued their assigned treatment within the first
6 study months (all returned to their baseline first-generation
injectable); reasons included increased psychiatric symptoms
(n=3), hypertension and weight gain (n=1), and participant
preference to “feel better” (n=1).

Groups did not differ significantly in time to all-cause
treatment discontinuation during the first 6 study months
(Kaplan-Meier, Mantel-Cox x?, =0.94, P=.33), when treat-
ment was defined by study protocol. When the additional
6 months of naturalistic follow-up were included, time
to all-cause treatment discontinuation was significantly
shorter for individuals assigned to switch to risperidone
microspheres than for individuals assigned to stay on a first-
generation injectable antipsychotic (Kaplan-Meier, Mantel-
Cox x*,=6.00, P=.01; Figure 1), and switching from a first-
generation injectable to risperidone microspheres resulted
in treatment discontinuation more often (31% discontin-
ued) than did continuation on a first-generation injectable
antipsychotic (10% discontinued). This difference remained
significant after controlling for gender and baseline anti-
psychotic (fluphenazine decanoate vs haloperidol decanoate)
in Cox regression analyses (Wald x% =5.00, P=.03), and nei-
ther gender nor baseline decanoate was significantly related
to treatment discontinuation at 6 or 12 months.

Stay and switch groups did not differ significantly on psy-
chopathology over time (Table 2), whether measured as total
PANSS, total PANSS positive items, or the 5 factors defined by
Marder and colleagues.'® Groups did not differ with respect to
likelihood of being hospitalized for psychiatric reasons, which
was uncommon in both groups. Three (10%) and 2 individu-
als (6%) were hospitalized at least once during the 6 months
under study protocol for stay and switch groups, respectively
(x*,=0.3, P=.59), while 4 (13%) and 3 individuals (9%) were
hospitalized at least once during the full 12 months for stay
and switch groups, respectively (x> =0.2, P=.62). Nor did
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groups differ with respect to time to first hospitalization for
psychiatric reasons. Neither group experienced hospitaliza-
tions for medical reasons during the 6 months under study
protocol; 3 participants assigned to switch were hospitalized
for medical reasons in months 6-12.

Groups did not differ with respect to incidence of sexual
side effects (Table 2), new-onset EPS within 6 months (n=2
of 21 [10%] without EPS at baseline who were assigned to
stay and n=2 of 13 [15%] without EPS at baseline who were
assigned to switch [x% =0.3, P=.61]) or within 12 months
(n=30f21 [14%)] without EPS at baseline who were assigned
to stay and n=2 of 13 [15%] without EPS at baseline who
were assigned to switch [x?,=0.0, P=.93]), or new-onset
tardive dyskinesia within 6 months (n=5 of 21 [24%] with-
out tardive dyskinesia at baseline who were assigned to stay
and n=6 of 14 [43%)] without tardive dyskinesia at baseline
who were assigned to switch (x*; = 1.4, P=.23) or 12 months
(n=7 of 21 [33%] without tardive dyskinesia at baseline
who were assigned to stay and n=7 of 14 [50%] without
tardive dyskinesia at baseline who were assigned to switch,
[x*1=1.0, P=.32]).

Those assigned to risperidone microspheres significantly
increased their body mass index (BMI) compared to those
assigned to stay (Table 2; Figure 2). Individuals assigned to
switch gained a mean of 1.5 BMI (SD=2.2, n=22) at 6 months
and 1.0 BMI (SD=2.0, n=17) at 12 months, and individuals
assigned to stay gained or lost little (0.5 BMI [SD =1.3, n=24]
at 6 months and —0.3 BMI [SD =1.7, n=24] at 12 months).

Risperidone microspheres also resulted in a significant
increase in prolactin levels in patients who switched com-
pared to those assigned to stay on a first-generation injectable
(Table 2), with mean prolactin levels for those assigned to
risperidone microspheres rising above the threshold consid-
ered normal (>20 ng/mL), after 1 month of treatment (Figure
3). Additionally, men had significantly lower prolactin levels
than women (Table 2; Supplementary eTable 1). Each of the
secondary (as-treated) models was consistent with findings
from primary intent-to-treat analyses.

Of the 24 individuals randomized to switch to risperidone
microspheres who began their assigned treatment, 17 (71%)
began with 25 mg, 6 (25%) with 37.5 mg, and 1 (4%) with 50
mg of risperidone microspheres. Fourteen individuals (12
on 25 mg, 1 on 37.5 mg, and 1 on 50 mg risperidone micro-
spheres) remained at their starting dosage for the duration
of their risperidone microspheres trial. Of the remaining 10,
8 (80%) experienced a dosage increase (3 from 25 mg to 50 mg
risperidone microspheres, 3 from 37.5 mg to 50 mg risperi-
done microspheres, and 2 from 25 mg to 37.5 mg risperidone
microspheres), 1 (10%) experienced a dosage decrease (from
37.5 mg to 25 mg risperidone microspheres), and 1 (10%)
experienced both an increase and decrease (from 37.5 mg to
50 mg to 37.5 mg risperidone microspheres).

DISCUSSION

As in previous studies, changing antipsychotics was more
likely to result in treatment discontinuation than staying on

J Clin Psychiatry 73:5, May 2012



Table 2. Intent-to-Treat Random Regression Analysis of Secondary
Outcome Measures of Stay and Switch Groups Through Time?

Regression P
Predictor Coefficient SE z  Value 95% CI
PANSS total score, 6 mo
Intercept 65.10 442 1473 .00  56.44to 73.76
Switch group -1.22 3.67 -033 .74 -8.41t05.97
Time —-1.44 035 -4.13 .00 -2.13t0-0.75
Group by time 0.52 0.51 1.03 .30 -0.48to1.52
Male gender 0.03 399 0.01 99 -7.79t07.85

Haloperidol decanoate baseline 3.44 378 091 36 —-3.97t010.85
PANSS total score, 12 mo

Intercept 64.18 436 1472 .00 55.63t072.73
Switch group -0.56 3.62 -0.15 .88 -7.66to0 6.54
Time -0.44 020 -2.14 .03 -0.83t0-0.05
Group by time 0.04 031 011 91 -0.57t00.65
Male gender -0.24 393 -0.06 .95 -7.94t07.46

Haloperidol decanoate baseline 2.62 372 070 48 —4.67t09.91
Arizona Sexual Experiences Scale, 6 mo

Intercept 16.46 1.51 10.87 .00  13.50to 19.42
Switch group 0.82 126 065 .52 -1.65t03.29
Time -0.06 0.14 -0.46 .65 -0.33t00.21
Group by time 0.05 020 025 .80 -0.34t00.44
Male gender -2.10 1.37 -1.53 .13 -4.79t00.59

Haloperidol decanoate baseline 0.75 1.33 057 .57 -1.86t03.36
Arizona Sexual Experiences Scale, 12 mo

Intercept 16.16 1.52 10.61 .00 13.18to19.14
Switch group 0.94 126 075 .45 -1.53t03.41
Time 0.08 0.07 1.05 .29 -0.06to 0.22
Group by time -0.07 012 -0.64 .53 -0.31t00.17
Male gender -2.07 138 -1.50 .13 -4.77t00.63

Haloperidol decanoate baseline 0.82 1.34 061 .54 -1.81to3.45
Body mass index—change from baseline, 6 mo

Intercept 0.14 0.18 0.75 .45 -0.21t00.49
Switch group -0.08 0.15 -0.54 .59 -0.37t00.21
Time 0.05 006 085 .40 -0.07t00.17
Group by time 0.23 0.09 267 .01 -0.05t00.41
Male gender -0.22 0.16 -1.36 .17 —0.53t00.09

Haloperidol decanoate baseline 0.24 0.15 1.54 .12 -0.05t00.53
Body mass index—change from baseline, 12 mo

Intercept 0.15 021 0.68 .50 —0.26t00.56
Switch group —-0.08 0.18 -0.46 .65 -0.43t00.27
Time 0.08 0.05 1.41 .16 -0.02t00.18
Time? -0.01 0.00 -2.16 .03 -0.01to-0.01
Group by time 0.25 0.08 3.13 .00 0.09 to 0.41
Group by time? -0.01 0.01 -1.80 .07 -0.03t00.01
Male gender -0.28 0.19 -1.47 .14 -0.65t00.09

Haloperidol decanoate baseline 0.30 018 1.69 .09 -0.05t00.65
Prolactin, ng/mL, 6 mo

Intercept 22.85 340 6.71 .00 16.19t029.51
Switch group 0.30 291 010 .92 -5.40to6.00
Time -0.37 037 -1.01 .31 -1.10t00.36
Group by time 1.32 0.53 248 .01 0.28 to 2.36
Male gender -9.74 299 -325 .00 -15.6t0-3.88

Haloperidol decanoate baseline 1.81 279 065 .52 -3.66t07.28
Prolactin, ng/mL, 12 mo

Intercept 20.36 310 656 .00 14.28t026.44
Switch group 0.15 312 0.05 .96 -5.97t06.27
Time -0.38 045 -0.85 .40 -1.26t00.50
Time? 0.02 0.03 062 .54 —0.04t00.08
Group by time 1.81 071 257 .01 0.42t0 3.20
Group by time? -0.12 0.05 -231 .02 -0.22to-0.02
Male gender —6.40 238 -269 .01 -111to-1.74

Haloperidol decanoate baseline 1.64 220 074 46 —2.67t05.95

*A significant group-by-time interaction indicates that stay and switch groups
differed significantly through time. Intercept represents the estimate of the
baseline score for the stay group. The switch group (0 =stay, 1 =switch) estimate
indicates whether groups differed at baseline. The time estimate indicates
whether there was any significant change through time. Male gender (0 =female,
1=male) and haloperidol decanoate baseline (0 =fluphenazine decanoate,
1=haloperidol decanoate) estimates indicate whether gender or baseline
medications, respectively, significantly impact the outcome.

Abbreviation: PANSS = Positive and Negative Syndrome Scale.
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the original antipsychotic regimen.'”! Individuals
randomly assigned to switch to long-acting injectable
risperidone microspheres were more likely to discon-
tinue treatment within 1 year than were those who
continued on their baseline first-generation injectable
antipsychotic medication. The extent to which this
increased rate of discontinuation for switchers was
due to risperidone microspheres being less well toler-
ated than a first-generation injectable antipsychotic
medication versus the bias associated with staying on
amedication already known to be tolerated is unclear.
Answering that question would require comparing
outcomes for individuals switched to a first-generation
injectable antipsychotic medication with individuals
switched to risperidone microspheres. A recently pub-
lished retrospective study compared 726 individuals
initiated on risperidone microspheres to 1,484 who
were initiated on a first-generation injectable while
hospitalized.?’ The authors reported that those initi-
ated on risperidone microspheres were less likely to
be discharged on that same medication and offered, as
1 possible explanation, that risperidone microspheres,
in the dosages commonly used, may not be as effica-
cious as first-generation injectable medications.*’

Similar to earlier studies,® we found that individu-
als in this small trial could switch from conventional
depot antipsychotics to risperidone microspheres
without compromising clinical stability. Adverse
effects often are limiting factors in a medication’s use
and acceptability. We did not find significant differ-
ences between the medications studied with respect
to new-onset EPS, tardive dyskinesia, or sexual side
effects. While individuals with some side effects were
eligible to participate in the study, those with side
effects so bothersome that a change in medication
was indicated were not eligible to participate. Hence,
it may be that the study excluded those most vulner-
able to developing EPS or tardive dyskinesia. We did
find significant differences in BMI and prolactin
that favored fluphenazine decanoate and haloperidol
decanoate over risperidone microspheres.

Because this was an open-label study, patients (and
their prescribers) in the switch condition may have
been more inclined to attribute changes in feelings/
symptoms/side effects to the medication than were
those in the stay condition, who may have experi-
enced similar changes as part of normal variations
in their illness. Because the study excluded indi-
viduals who could not tolerate remaining on their
baseline treatment, those assigned to stay may have
been advantaged with respect to measures of dis-
continuation. Treatment discontinuation may also
be subject to expectation bias in an open-label study.
Hence, time to all-cause discontinuation may be a
more appropriate measure for double-blind trials in
which prescriber and patient expectation effects are
controlled. In contrast, ratings of EPS and tardive
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Figure 2. Difference in Body Mass Index Through Time?®
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Gray and black solid lines represent the trend estimated by the random
regression models for the stay and switch groups, respectively. Squares
and triangles represent actual mean values for the stay and switch
groups, respectively.

bSignificant group-by-time interaction (z=2.67, P=.01, at 6 months;
z=3.13, P=.00, at 12 months).

Figure 3. Prolactin Through Time®?
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3Gray and black solid lines represent the trend estimated by the random
regression models for the stay and switch groups, respectively. Squares
and triangles represent actual mean values for the stay and switch
groups, respectively.

bSignificant group-by-time interaction (at 6 months, z=2.48, P=.01; at 12
months, z=2.57, P=.01; for group by time, z=-2.31, P=.02 for group
by time?).

dyskinesia were conducted by blinded raters, and measures
of weight and prolactin levels were based on objective mea-
sures and unlikely to be influenced by knowledge of the
treatment assignment.

A limitation of the study is its modest sample size and
limited statistical power. Additionally, our study was both
too small and too short to allow evaluation of the long-term
cost implications of the switch from first-generation inject-
ables to risperidone microspheres. Nevertheless, we were
able to detect a significant difference in the primary outcome
measure at 12 months and in important secondary mea-
sures. For other important secondary measures, including
psychiatric symptoms, hospitalizations, new-onset EPS, and
new-onset tardive dyskinesia, we found no trends that would
suggest a large difference between treatment groups. A larger
and longer study, however, might reveal differences that are
clinically and statistically significant. Additionally, the small
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sample size precluded subgroup analyses that may have iden-
tified groups that did better on one of the treatments.

Given the aim of this study—to determine the relative
risks and benefits of changing from haloperidol decanoate
or fluphenazine decanoate to risperidone microspheres—
generalizability of the findings is necessarily limited to
people who are already receiving long-acting injectable anti-
psychotics. Those who are prescribed long-acting injectable
medications likely differ from individuals who are prescribed
oral therapy. Hence, these findings do not inform the relative
risks and benefits of switching from oral antipsychotics to
risperidone microspheres.

Despite these limitations, this study adds to the literature
suggesting that, for individuals who have responded some-
what to their current antipsychotic but who still have residual
symptoms, switching to a different antipsychotic is unlikely
to improve symptom control, and new side effects are likely.
Given this finding, physicians should review with patients
the side effects associated with various antipsychotics as an
important component of shared decision making.
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Supplementary eFigure 1. Recruitment Flow for Effectiveness of Switching: Injectable to

Injectable
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Supplementary eTable 1. Intent to Treat Means of Secondary Outcome Measures Through Time for People with
Schizophrenia-Spectrum Disorders in a Randomized Controlled Study of Staying on a First Generation Antipsychotic

Injectable versus Switching to Long-Acting Injectable Risperidone Microspheres

Randomly Randomly
Assigned to Assigned to
Stay on First Randomly Randomly Switch to
Generation Assigned to Assigned to Long-Acting
Injectable Stay on Stay on Injectable
(N=30) Fluphenazine Haloperidol Risperidone
Decanoate Decanoate Microspheres
(N=11) (N=19) (N=32)
PANSS
Total Score

N Mean SD N Mean SD N Mean SD | N Mean SD
Baseline 30 69.9 17.9 11 65.8 18.2 19 72.2 17.8 | 32 65.4 14.0
2 Weeks 26 65.8 17.9 10 68.2 20.1 16 64.3 169 | 21 67.7 14.5
1 Month 27 64.4 17.5 9 67.0 19.6 18 63.2 16.8 | 24 66.8 13.2
3 Months 26 62.4 17.8 9 60.0 17.8 17 63.8 18.3 | 23 63.1 13.6
6 Months 24 61.0 19.3 9 58.6 19.3 15 62.5 19.8 | 22 60.9 10.7
9 Months 26 64.2 16.3 9 64.6 18.7 17 64.1 155 | 17 57.9 10.5
12 Months 25 62.2 20.0 9 67.6 24.2 16 59.3 17.2 | 18 64.0 19.2
Proportion
of those
without
evidence of
Tardive
Diskinesia
at baseline




who had

evidence of
Tardive
Dyskinesia
at follow-up

N Mean SD N Mean SD N Mean SD | N Mean SD
Baseline 21 0 0 8 0 0 13 0 0 |19 0 0
2 Weeks 19 11 0.3 8 13 0.4 11 .09 03 |11 .18 0.4
1 Month 19 .00 0.0 7 .00 0.0 12 .00 0.0 | 14 14 0.4
3 Months 19 .00 0.0 7 .00 0.0 12 .00 0.0 | 12 A7 0.4
6 Months 18 .17 0.4 7 .29 0.5 11 .09 0.3 |12 .25 0.5
9 Months 19 .16 0.4 7 14 0.4 12 17 04 | 9 A1 0.3
12 Months 18 .06 0.2 7 .00 0.0 11 .09 0.3 |10 .50 0.5
Proportion
of those
without
evidence of
EPS at
baseline
who had
evidence of
EPS at
follow-up

N Mean SD N Mean SD N Mean SD | N Mean SD
Baseline 22 0 0 9 0 0 13 0 0 |18 0 0
2 Weeks 19 .05 0.2 8 13 0.4 11 .00 0.0 | 10 10 0.3
1 Month 19 .05 0.2 7 .00 0.0 12 .08 03 |12 .00 0.0
3 Months 19 .05 0.2 7 .00 0.0 12 .08 03 |11 .09 0.3
6 Months 18 .06 0.2 7 .00 0.0 11 .09 03 |11 .09 0.3
9 Months 19 .16 0.4 7 14 0.4 12 17 04 | 8 A3 0.4
12 Months 18 .17 0.4 7 14 0.4 11 .18 04 | 9 A1 0.3




Change in

Body Mass
Index

N Mean SD N Mean SD N Mean SD | N Mean SD
Baseline 30 0 0 11 0 0 19 0 0 |32 0 0
2 Weeks 26 .10 1.0 10 -12 1.2 16 24 08 | 21 .20 1.1
1 Month 27 .39 1.0 9 .20 1.0 18 49 0.9 | 23 40 1.2
3 Months 26 .48 1.4 9 .00 1.0 17 73 1.6 | 23 1.29 1.9
6 Months 24 53 1.3 9 48 1.0 15 .56 14 | 22 1.53 2.2
9 Months 25 .16 1.3 9 .36 0.9 16 .05 15 | 17 1.38 2.4
12 Months 24 -28 1.7 9 .09 1.3 15 -.50 19 | 17 1.04 2.0
Arizona
Sexual
Experiences
Scale Total

N Mean SD N Mean SD N Mean SD | N Mean SD
Baseline 27 15.2 5.0 10 17.0 5.1 17 14.2 4.7 | 29 15.9 5.6
2 Weeks 23 15.9 5.7 8 16.5 4.3 15 15.5 6.4 | 19 16.6 5.7
1 Month 23 157 6.2 7 16.6 6.6 16 15.4 6.2 | 21 17.7 4.1
3 Months 24 149 5.1 7 15.7 5.4 17 145 5.1 |20 16.6 49
6 Months 23 154 5.2 8 16.4 5.4 15 14.9 5.2 | 18 16.7 6.3
9 Months 23 154 6.6 8 16.0 7.3 15 15.1 6.4 | 15 16.7 5.3
12 Months 24 17.0 7.1 8 17.6 6.9 16 16.7 75 | 16 16.9 5.7
Prolactin
(ng/ml) -
All Study
Participants

N Mean SD N Mean SD N Mean SD | N Mean SD
Baseline 23 185 13.8 7 19.3 12.4 16 18.2 14.7 | 26 16.7 9.8
2 Weeks 20 14.1 6.6 7 12.9 3.5 13 14.7 7.9 | 17 17.1 18.1
1 Month 22 16.4 10.1 8 14.9 5.2 14 17.2 122 | 21 21.1 19.6




3 Months 22 15.1 7.6 8 13.1 5.8 14 16.2 8.5 | 19 22.5 19.1
6 Months 21 16.0 7.5 9 16.7 8.9 12 155 6.6 | 18 23.4 13.8
9 Months 18 16.2 8.0 7 12.6 2.8 11 18.5 9.4 | 15 19.5 12.1
12 Months 18 15.2 5.1 7 16.1 6.3 11 14.7 44 | 14 19.0 10.6
Prolactin
(ng/ml) —
Women
only

N Mean SD N Mean SD N Mean SD | N Mean SD
Baseline 5 26.9 22.7 2 29.1 22.2 3 25.4 280 | 8 23.6 11.3
2 Weeks 4 18.0 11.5 1 16.5 -- 3 18.5 141 | 5 34.6 25.9
1 Month 5 213 16.1 2 15.7 4.0 3 25.0 214 | 5 34.8 32.5
3 Months 6 14.6 6.9 2 13.0 6.1 4 154 80 | 5 36.7 29.3
6 Months 7 154 10.5 3 21.2 14.7 4 11.1 46 | 4 38.9 19.1
9 Months 6 124 5.6 2 11.7 4.3 4 12.8 6.8 | 2 33.1 55
12 Months 6 16.5 6.9 3 19.0 7.3 3 14.0 70 | 3 23.1 14.5
Prolactin
(ng/ml) —
Men only

N Mean SD N Mean SD N Mean SD | N Mean SD
Baseline 18 16.2 9.9 5 15.3 6.4 13 16.5 11.2 | 18 13.6 7.6
2 Weeks 16 131 4.9 6 12.3 3.4 10 13.6 5.8 | 13 10.3 5.9
1 Month 17 149 7.7 6 14.6 5.8 11 15.1 8.8 | 16 16.8 12.2
3 Months 16 152 8.1 6 13.1 6.3 10 16.5 9.1 | 14 17.5 11.6
6 Months 14 16.3 5.9 6 14.5 4.8 8 17.7 6.6 | 14 19.0 8.3
9 Months 12 181 8.5 5 12.9 2.6 7 21.8 9.5 |13 17.4 11.5
12 Months 12 146 4.2 4 14.0 5.6 8 14.9 3.7 |11 17.9 9.9
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