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Abstract

Objective: The objective of this study was to report the long-term remission results from

the ConstaTRE relapse prevention trial, in which clinically stable adults with schizophrenia

or schizoaffective disorder treated with oral risperidone, olanzapine, or oral conventional
antipsychotics were randomized to risperidone long-acting injectable (RLAI) or oral quetiapine,
dosed according to package-insert recommendations.

Methods: In the ConstaTRE trial, efficacy and tolerability were recorded for up to 24 months.
This post hoc analysis presents remission data, defined, according to the Schizophrenia
Working Group criteria, as achieving and maintaining eight core symptoms of schizophrenia
that are mild or less over 6 months. Additional secondary outcome measures are also

presented.

Results: A total of 710 patients were randomized to RLAI (n = 355) or quetiapine (n = 355).
Mean mode + standard deviation (SD) drug doses were RLAI 33 + 10 mg every 2 weeks and
quetiapine 413 + 159 mg daily. Full remission was achieved by 51.1% of patients with RLAI and
39.3% with quetiapine (p = 0.003). Mean + SD of full remission durations were not significantly
different with RLAI (540 + 181 days) and quetiapine (508 + 188 days). Overall tolerability was

similar between treatment groups.

Conclusions: Among stable patients with schizophrenia or schizoaffective disorder, remission
was more likely after switching to RLAI than quetiapine.
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Introduction

Schizophrenia is a chronic, disabling disease
that requires long-term treatment. Remission is
increasingly recognized by clinicians and research-
ers as a particularly important outcome measure
when treating schizophrenia and related disorders
[Davidson ez al. 2008]. The Schizophrenia Working
Group has defined remission as achieving and
maintaining symptoms of schizophrenia that are
mild or less over a 6-month period [Andreasen
et al. 2005]. This definition has been utilized in

numerous studies investigating schizophrenia
outcome [Ciudad ez al. 2009; Diaz er al. 2012;
Dunayevich er al. 2006; Haynes ez al. 2012;
Lambert er al. 2010; San et al. 2007; Wunderink
et al. 2007].

Unfortunately, effective long-term symptom
improvement is often complicated by sympto-
matic relapse [Schooler, 2006]. Treatment nonad-
herence is a major risk factor for relapse [Leucht
and Heres, 2006], with medication nonadherence

Ther Adv Psychopharmacol
(2013) 3(4) 191-199

DOI: 10.1177/
2045125313479127

© The Authorl(s), 2013.
Reprints and permissions:
http://www.sagepub.co.uk/
journalsPermissions.nav

Correspondence to:
Enrico Smeraldi, MD
Department of Clinical
Neuroscience, San
Raffaele University
Scientific Institute, Vita-
Salute University School
of Medicine, Via Stamira
D’Ancona 20, 20127 Milan,
Italy
enrico.smeraldi@hsr.it

Roberto Cavallaro, MD
Department of Clinical
Neuroscience, I.R.C.C.S.
Ospedale San Raffaele,
Milan, Italy

Vera Folnegovic-

Smalc, MD, PhD (retired)
University Department of
Psychiatry, Psychiatric
Hospital Vrapce, Zagreb,
Croatia

Leszek Bidzan, MD, PhD
Department of
Developmental, Psychotic,
and Geriatric Psychiatry,
Medical University of
Gdarisk, Gdarisk, Poland

Mehmet Emin Ceylan, MD,
PharmD

Molecular Biology and
Genetics Department,
Uskudar University,
Istanbul, Turkey

Andreas Schreiner, MD
Medical Affairs EMEA,
Janssen-Cilag GmbH,
Neuss, Germany

http://tpp.sagepub.com

191



Therapeutic Advances in Psychopharmacology 3 (4)

affecting nearly half of all outpatients with schizo-
phrenia treated for 1 year [Rosa er al. 2005]. A
variety of factors contribute to poor treatment
adherence, including poor treatment tolerability
[Yamada ez al. 2006], poor insight, health beliefs,
the patient or family being opposed to medica-
tions, problems with treatment access, embar-
rassment/stigma over illness, no perceived daily
benefit, medication interference with life goals,
poor therapeutic alliance, complicated treatment
regimen, cognitive dysfunction, and lack of social
support [Dolder et al. 2002; Kane, 2007; Linden
and Godemann, 2007; Loffler ez al. 2003].

Medication adherence may be improved by treat-
ing patients with long-acting antipsychotic for-
mulations [Kane, 2006; Leucht and Heres, 2006;
Schooler, 2003] and selecting better-tolerated
atypical antipsychotics compared with conven-
tional neuroleptics [Dolder ez al. 2002]. Currently,
three long-acting injectable atypical antipsychot-
ics have been developed and have completed ran-
domized controlled clinical trials for the treatment
of schizophrenia: risperidone long-acting injecta-
ble (RLAI), olanzapine pamoate and paliperidone
palmitate [Zhornitsky and Stip, 2012]. An open-
label, 50-week RLAI study has evaluated remis-
sion using the Remission in Schizophrenia
Working Group criteria in stable patients con-
verted to RLAI [Lasser ez al. 2005]. In this study,
all patients were considered clinically stable at
baseline; however, 68% were not in remission.
After switching to RLAI 21% of previously non-
remitted patients achieved symptom remission
for at least 6 months. Remission was also assessed
in patients treated in the Switch to Risperidone
Microspheres (StoRMi) open-label study follow-
ing patients switched to RLAI for up to 18 months
[Llorca ez al. 2008]. In this sample of 529 patients,
94% of those who achieved or maintained remis-
sion at 6 months were in remission at endpoint.
Among patients not meeting remission criteria at
baseline, 45% were in remission at endpoint;
among patients meeting remission severity crite-
ria at baseline, 85% were in remission at endpoint.
In a small long-term study, 50 patients with newly
diagnosed schizophrenia or schizophreniform dis-
order were treated with RLLAI for 2 years [Emsley
et al. 2008a]. Remission was achieved by 32 of the
50 patients (64%).

The 2-year, RLAI relapse prevention trial
(ConstaTRE) was designed to compare relapse in
stable patients with schizophrenia or schizoaffec-
tive disorders treated with either RLLAI or the oral

atypical antipsychotic quetiapine [Gaebel ez al.
2010]. The use of nonblinded treatment in this
study allows a more real-world evaluation of treat-
ment efficacy as influenced by adherence, rather
than a direct efficacy analysis of differences
between risperidone and quetiapine. In this study,
relapse occurred in 16.5% of patients treated with
RLAI and 31.3% with quetiapine. The mean *
standard deviation (SD) time to relapse among
patients experiencing a relapse was 244.9 £ 208.0
days with RLAI and 207.6 = 171.0 days with que-
tiapine. The mean * SD relapse-free period was
607.1 £ 11.4 days with RLAI and 532.5 * 15.6
days with quetiapine. The current report expands
on the earlier report by presenting long-term
remission results from the ConstaTRE study
[Gaebel ez al. 2010].

Experimental procedures

Study design

ConstaTRE was a multicentre, open-label, rand-
omized, active-control, 2-year study comparing
RILAI and oral quetiapine [ClinicalTrials.gov iden-
tifier: NCT00216476]. This study was conducted
from October 2004 to November 2007 at 124 sites
in 25 countries. Results of a small descriptive arm
in which patients could also be randomized to
aripiprazole were described in a separate paper
[De Arce Cordén et al. 2012]. This trial was con-
ducted in accordance with the guidelines of the
International Conference on Harmonization for
Good Clinical Practice, and the study protocol and
consent were approved by an Institutional Review
Board. Informed, written consent was obtained
from all patients prior to study enrolment. A full
description of ConstaTRE study methods is
described in a previously published report of pri-
mary outcome data [Gaebel ez al. 2010].

Patients

Eligible patients for this study were adults (aged
>18 years) with schizophrenia or schizoaffective
disorder [American Psychiatric Association,
1994] who were: symptomatically stable; treated
with monotherapy with oral risperidone <6 mg
daily, olanzapine <20 mg daily, or a conventional
oral neuroleptic (<10 mg haloperidol or its equiv-
alent); and candidates for switching therapy.
Patients were excluded if they had a Diagnostic
and Statistical Manual of Mental Disorders, Fourth
Edition (DSM-IV) axis I diagnosis other than
schizophrenia or schizoaffective disorder or were
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treated with antipsychotics other than oral risperi-
done, olanzapine or conventional oral neuroleptics.

Treatment

Treatment recommendations followed approved
dosing guidelines for RLAI and quetiapine.
Stratified randomization according to previous
treatment was used to ensure comparability of
treatment arms with regard to previous treatment.
Eligible patients were randomly assigned to receive
open-label treatment with RLAI or oral quetia-
pine for a maximum of 24 months, with doses
adjusted based on symptoms and tolerability.

Concomitant treatment with mood stabilizers or
antidepressants was permitted if clinically neces-
sary. Anticholinergic medication and benzotropine
mesylate were permitted to treat extrapyramidal
symptoms. Sedatives were prohibited, except for
benzodiazepines for sleep.

Assessments

Assessments were made every 2 weeks through-
out the study, using the Positive and Negative
Syndrome Scale (PANSS), Montgomery-Asberg
Depression Rating Scale (MADRS), and Clinical
Global Impression — Change (CGI-C) scores.
The primary efficacy assessment in ConstaTRE
was relapse, which was detailed in a previously
published paper [Gaebel ez al. 2010]. Remission
was a secondary, preplanned and prespecified
outcome parameter which was conducted as a
post hoc analysis and is the major focus of this
report. Remission was defined using criteria pro-
posed by the Remission in Schizophrenia Working
Group [Andreasen er al. 2005] and has been used
in previous long-term studies with RLLAI [Kissling
et al. 2005; Lasser ez al. 2005]. For full remission,
both symptom severity and duration require-
ments had to be met. Symptomatic severity for
remission required: patients to score <3 on all
eight key PANSS items for negative symptoms
(blunted affect, passive/apathetic social with-
drawal, and lack of spontaneity and flow of
conversation), disorganization (conceptual dis-
organization and mannerisms/posturing), and
psychoticism (delusions, unusual thought con-
tent, and hallucinatory behaviour). Duration
remission criteria required that the above severity
criterion be achieved and fulfilled for >6 months
regardless of whether or not remission was main-
tained until the end of the study. Both achieve-
ment and maintenance of PANSS scores were

evaluated. Additional secondary efficacy outcome
measures, not described in the previous report
[Gaebel ez al. 2010], included changes in MADRS
total and individual symptom scores and CGI-C
scores.

Safety and tolerability were assessed by recording
the occurrence of treatment-emergent adverse
events (TEAESs) at each visit.

Data analysis

All patients treated with at least one dose of study
drug were eligible for efficacy and tolerability
analyses (intent-to-treat). Time to remission was
determined using the Kaplan—Meier method.
Comparison of time to remission between RLAI
and quetiapine was performed using the log-rank
test with alpha of 5%. A hazard ratio (HR) was
calculated to estimate the difference in remission
riskbetween RLLAI and quetiapine. Demographics,
disease characteristics, and adverse events (AEs)
were assessed using descriptive analyses. Within-
group differences for ordinal/continuous data
were assessed using the Wilcoxon two-sample
test. Nominal data were tested using the Fisher
exact test. All statistical tests were interpreted at
the 5% significance level (two-tailed).

Results

The results of the designed prespecified analysis
of the ConstaTRE trial after the last enrolled
patient completed 1 year of treatment led to the
recommendation by independent experts to ter-
minate the trial early due to achieving the prede-
termined difference in efficacy.

Patients

ConstaTRE included an evaluable sample of 666
patients (329 RLAI and 337 quetiapine). Baseline
demographics have been previously described and
were similar between treatment groups [Gaebel
et al. 2010]. Most patients were male (58.0%),
Caucasian (97.6%), and diagnosed with schizo-
phrenia (82.3%), with a median time since diag-
nosis of 7 years (range 0—66 years).

Among the 666 evaluable patients, 2-year treatment
was completed by 45.9% of patients randomized
to treatment with RLAI (» = 151) and 35.6%
of patients randomized to quetiapine (n = 120).
The between-group difference in treatment com-
pletion was significant (p = 0.0074). Mean mode
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Figure 1. Percentage of patients in full remission by treatment month, starting at month 6.
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Figure 2. Kaplan-Meier plot of time to full remission.
RLAI, risperidone long-acting injectable.

+ SD drug doses were 33.6 = 10.1 mg RLAI
every 2 weeks and quetiapine 413.4 £ 159.2 mg
daily.

Remission
Efficacy data were available for 327 patients treated
with RLAI and 326 treated with quetiapine.

PANSS remission severity criteria were met at
baseline by 113 patients treated with RLAI
(34.6%) and 112 with quetiapine (34.4%). Full
remission (including both severity and duration
criteria) was more likely to occur at some point
during the study in patients treated with RLAI
(n=167,51.1%) than quetiapine (z = 128, 39.3%;
p = 0.003). The percentage of patients in full

360

450
Time (days)

540 630 720 810

Log-rank test: p = 0.143.

remission at each assessment, starting at 6
months, is shown in Figure 1. Among those
patients achieving full remission, remission was
maintained until the end of the trial in 144
patients treated with RLAI (86.2%) and 102
treated with quetiapine (79.7%). This numerical
difference was not significant. A Kaplan—Meier plot
showing time to full remission for each treatment,
using the combined severity and duration remis-
sion criteria, is shown in Figure 2. The HR using
quetiapine treatment as the reference showed that
the likelihood of reaching remission was numeri-
cally slightly higher with RLAI (1.18; 95% confi-
dence interval [CI] 0.94-1.49). The Kaplan—Meier
estimate of mean * SE time to full remission was
422.6 £ 14.3 days with RLAI and 457.5 £ 16.5
days with quetiapine. Mean = SD duration of full
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Table 1. Endpoint changes in secondary efficacy measures.

remission was 540.8 + 181.4 days with RLAI and
508.1 = 188.0 days with quetiapine. This numeri-
cal difference was not significant.

Time to full remission was also evaluated in
patients who completed the full 24 months of the
study (z = 151 RLAI and » = 120 quetiapine).
Among these patients, remission severity criteria
were met at baseline by 55/151 patients treated
with RLAI for 2 years and 34/120 patients with
quetiapine for 2 years (36.4% versus 28.3%, p =
0.1929). Full remission criteria were met during
the trial for 114/151 patients treated with RLAI
for 2 years and 79/120 patients with quetiapine
for 2 years (75.5% wversus 65.8%, p = 0.1048). At
endpoint, 101/151 patients receiving RLAI for 2
years (66.9%) and 72/120 patients receiving que-
tiapine for 2 years (60.0%) were in remission.
Among this sample, the relative risk for reaching
remission was similar between RLAI and quetia-
pine (HR 1.312, 95% CI 0.984-1.750).

Secondary efficacy outcomes

Endpoint changes in MADRS total and individual
symptom scores and CGI-C are shown in Table 1.
Improvements in each measure favoured RLAI,
except for MADRS-reported sadness. According
to CGI-C, at endpoint 86 RLAI patients (26.4%)
and 64 quetiapine patients (19.7%) were improved,
with 37 RLAI (11.3%) and 22 quetiapine (6.8%)
patients ‘much’ or ‘very much’ improved.

Safety and tolerability
Safety data were available for all patients
(329 RLAI and 337 quetiapine). TEAEs occurred

similarly between treatment groups, most com-
monly psychiatric symptoms (43.2% of patients
with RLAI and 43.0% with quetiapine) and nerv-
ous system disorders (18.8% with RLAI and
27.6% with quetiapine). Somnolence occurred in
11.3% of patients with quetiapine and 1.8% with
RLAI Death occurred in three patients treated
with RLAI (two patients committed suicide and
one had deep-vein thrombosis and peptic ulcer
perforation) and two patients with quetiapine (one
suicide and one myocardial infarction). None of
the deaths was considered to be possibly or prob-
ably related to study drug by the principal
investigator.

Discussion

Patients with clinically stable schizophrenia or
schizoaffective disorder who switched to RLAI
had a greater occurrence of sustained remission
than those who switched to quetiapine. Remission
was achieved by 51% of patients treated with
RLAI compared with 39% receiving quetiapine
(p = 0.003). Numerical differences favoured RLLAI
for maintaining full remission for the duration of
the study and duration of remission, although
these differences did not achieve statistical signifi-
cance. Both remission and other secondary effi-
cacy measures generally favoured RLAI

Data from the current study parallel and confirm
results reported by previously published open-
label studies, switching symptomatically stable
patients with schizophrenia and related disorders
from stable antipsychotics to RLAI [Kissling ez al.
2005; Lasser et al. 2005]. Similar to these earlier
open-label trials, the current study also found
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that remission severity criteria were met at base-
line in around one-third of patients enrolled
[Kissling ez al. 2005; Lasser ez al. 2005].A 50-week,
open-label study has reported endpoint remission
in 41% of patients switched to RLAI (21% of
those not in remission at baseline and 85% of
those in remission at baseline) [Lasser er al
2005]. A 6-month extension to an initial 6-month,
single-arm RLAI-switch study similarly reported
remission in 45% of patients at endpoint (31% of
those who were not in remission at baseline and
79% of those who were) [Kissling ez al. 2005].

Interpretation of these data is limited by factors
inherent to all open-label treatment studies. An
important question is whether differential out-
comes between injectable and oral drugs reflect
differences in delivery systems, rather than the
drugs themselves. Previous research has shown
comparable efficacy for patients with stable
schizophrenia treated with RLAI wersus oral risp-
eridone [Bai ez al. 2006], and better efficacy with
oral risperidone compared with quetiapine
[Komossa eral. 2010]. These results are sup-
ported by a meta-analysis by Davis and colleagues,
demonstrating significant differences between
individual second-generation antipsychotics with
better efficacy for oral risperidone over first-gen-
eration antipsychotics, compared with quetiapine
[Davis ez al. 2003]. Previous publications have
additionally reported reduced relapse with RLAI
compared with oral antipsychotics; however,
treatment adherence is generally better with
RLAI, which likely confers an impact to better
efficacy maintenance [Emsley ez al. 2008b; Kim
et al. 2008; Olivares ez al. 2009]. Comparisons of
remission data among long-term users of RLAI
and quetiapine (24-month completers) may be
limited due to the higher dropout rate among
patients treated with quetiapine. In addition,
quetiapine doses used in clinical practice may be
higher than those used in the current study.
However, mean doses of both drugs were similar
to effective doses reported in other controlled
clinical trials for schizophrenia or related disor-
ders; RLAI near-maximal effective dose 25 mg
every 2 weeks and quetiapine near-maximal effec-
tive dose 150-600 mg/day [Davis and Chen,
2004]. In addition, face-to-face contact time was
greater for patients treated with RLAI due to
appointments required for injection administra-
tion, compared with quetiapine patients whose
2-weekly follow-up appointments were conducted
by telephone. The therapeutic benefit with RLAI

may have been accentuated by more frequent
face-to-face contact.

Furthermore, analysing patients with either schiz-
ophrenia or schizoaffective disorder as a single
group may have affected the results. In compari-
son with patients with schizophrenia, patients
diagnosed with schizoaffective disorder typically
function better prior to the onset of psychotic
symptoms, have psychotic symptoms that are
often relatively briefer in duration (although usu-
ally recurrent), and have a more favourable long-
term prognosis than patients with schizophrenia
[Marneros, 2003]. It has been argued that evalu-
ations of patients with psychotic disorders should
ideally include separate evaluations for those with
schizophrenia and those with schizoaffective dis-
order, due to differences in disease characteristics
and anticipated outcome [Huber ez al. 2008].
Moreover, a recent review of clinical trials evalu-
ating treatment of schizoaffective disorder was
unable to reach a conclusion about whether
antipsychotics, mood stabilizers, or a combina-
tion of these therapies should be the preferred
treatment in this patient group [Jager ez al. 2010].
An independent analysis of patients with schiz-
oaffective disorder might add to the understand-
ing of benefits with antipsychotic therapy when
used in patients who were or were not concomi-
tantly using mood stabilizers. Furthermore, over
half of all patients withdrew before completing
the full 2-year treatment; with treatment com-
pleted by 46% with RLAI and 36% with quetia-
pine. Rates and reasons for withdrawal were
comparable with an earlier, analogous study of
stable patients with schizophrenia or schizoaffec-
tive disorder randomized to oral risperidone or
haloperidol [Csernansky ez al. 2002]. In this
study, 18% of patients given either risperidone or
haloperidol withdrew due to patient choice, 12%
of risperidone and 15% of haloperidol patients
withdrew due to side effects, and 14% of risperi-
done and 20% of haloperidol patients withdrew
for reasons other than relapse. Likewise, only 12
of the initial 29 patients in a trial randomizing
patients to quetiapine or haloperidol decanoate
for 48 weeks completed treatment [Glick and
Marder, 2005].

Furthermore, in the current study, as patients
were clinically stable but requiring/desiring a
treatment change at study entry, additional analy-
sis on extent of improvement would supplement
data on evaluation of symptom worsening or
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relapse after switching therapies. Finally, efficacy
may have been overestimated by having to exclude
patients who had been previously determined to
be risperidone or quetiapine nonresponders
because they were unlikely to benefit from the
treatment provided during the study, therefore,
including an artificially high proportion of poten-
tial responders. Future analyses may include an
evaluation of factors that may have predicted
remission in each patient group, including treat-
ment noncompliance, baseline remission and
baseline symptom severity.

In summary, data from the current study demon-
strate good sustained remission in patients with
stable schizophrenia or schizoaffective disorder
switched to RLAI treatment. Remission occurred
more frequently among patients treated with RLAI
compared with the oral atypical quetiapine (51%
versus 39%, p = 0.003). Duration of remission was
not significantly different between treatments.
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