
BackgroundBackground The efficacy and safetyofThe efficacy and safetyof

long-acting injectable risperidone havelong-acting injectable risperidonehave

not been comparedwiththose of an oralnot been comparedwiththose of an oral

atypical antipsychotic.atypical antipsychotic.

AimsAims To compare long-actingTo compare long-acting

risperidone and oral olanzapine inrisperidone and oral olanzapine in

377 patientswith DSM^IV schizophrenia377 patientswith DSM^IV schizophrenia

or schizoaffective disorder.or schizoaffective disorder.

MethodMethod Patientswererandomised toPatientswere randomised to

receive long-actingrisperidone (25mgreceive long-actingrisperidone (25mg

or 50mgevery14 days) orolanzapineor 50mgevery14 days) orolanzapine

(5^20mg/day).(5^20mg/day).

ResultsResults In the13-weekphase, long-Inthe13-weekphase, long-

actingrisperidonewas at least asactingrisperidonewas at least as

effective as (not inferior to) oraleffective as (not inferior to) oral

olanzapine.In the12-monthphase,olanzapine.In the12-month phase,

significant improvements inthe Positivesignificant improvements inthe Positive

and Negative Syndrome Scale (PANSS)and Negative Syndrome Scale (PANSS)

total and factor scores frombaseline tototal and factor scores frombaseline to

month12 andend-pointwere seeninbothmonth12 andend-pointwere seeninboth

groups of patients.Fewpatientsgroups of patients.Fewpatients

discontinued treatment because of andiscontinued treatment because of an

adverse event.adverse event.

ConclusionsConclusions BothtreatmentswereBothtreatmentswere

efficacious andwell tolerated.efficacious andwell tolerated.
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The efficacy and safety of long-acting in-The efficacy and safety of long-acting in-

jectable risperidone have been evaluatedjectable risperidone have been evaluated

in several trials of patients with schizo-in several trials of patients with schizo-

phrenia or schizoaffective disorder, includ-phrenia or schizoaffective disorder, includ-

ing a 12-week, double-blind, placebo-ing a 12-week, double-blind, placebo-

controlled study (controlled study (nn¼554; Kane554; Kane et alet al,,

2003) and a 12-month open-label trial2003) and a 12-month open-label trial

((nn¼615; Fleischhacker615; Fleischhacker et alet al, 2003). The, 2003). The

effectiveness of long-acting risperidone haseffectiveness of long-acting risperidone has

also been demonstrated in patientsalso been demonstrated in patients

switched from typical and atypical oralswitched from typical and atypical oral

antipsychotic medication (Lindenmayerantipsychotic medication (Lindenmayer etet

alal, 2004; Chue, 2004; Chue et alet al, 2005) and from con-, 2005) and from con-

ventional depot antipsychotics (Turnerventional depot antipsychotics (Turner etet

alal, 2004)., 2004). In the 12-week double-blindIn the 12-week double-blind

study by Chuestudy by Chue et alet al (2005), long-acting ris-(2005), long-acting ris-

peridone was compared with oral risperi-peridone was compared with oral risperi-

done in patients with schizophrenia. Bothdone in patients with schizophrenia. Both

treatments were efficacious and well toler-treatments were efficacious and well toler-

ated. According to a non-inferiority analysis,ated. According to a non-inferiority analysis,

the two treatments showed comparable effi-the two treatments showed comparable effi-

cacy in Positive and Negative Syndromecacy in Positive and Negative Syndrome

Scale (PANSS; KayScale (PANSS; Kay et alet al, 1987) total scores, 1987) total scores

over the short term. Long-acting risperi-over the short term. Long-acting risperi-

done, however, has not been compareddone, however, has not been compared

with an oral formulation of another atypicalwith an oral formulation of another atypical

antipsychotic such as olanzapine. In this 53-antipsychotic such as olanzapine. In this 53-

week, open-label, randomised controlledweek, open-label, randomised controlled

international study (registered with theinternational study (registered with the

US National Institutes of Health atUS National Institutes of Health at

http://clinicaltrials.gov as NCT00236457)http://clinicaltrials.gov as NCT00236457)

we compared long-acting risperidonewe compared long-acting risperidone withwith

olanzapine tablets in patients with schizo-olanzapine tablets in patients with schizo-

phrenia or schizoaffective disorder.phrenia or schizoaffective disorder.

The objectives of the study were, first,The objectives of the study were, first,

to demonstrate that in the short termto demonstrate that in the short term

long-acting injectable risperidone was atlong-acting injectable risperidone was at

least as effective as (not inferior to) oralleast as effective as (not inferior to) oral

olanzapine in patients with schizophreniaolanzapine in patients with schizophrenia

or schizoaffective disorder. Non-inferiorityor schizoaffective disorder. Non-inferiority

would be demonstrated if, at the end ofwould be demonstrated if, at the end of

the initial 13-week treatment period, thethe initial 13-week treatment period, the

upper limit of the confidence interval forupper limit of the confidence interval for

the difference in mean change from baselinethe difference in mean change from baseline

in PANSS total scores was not more thanin PANSS total scores was not more than

8 points in favour of oral olanzapine. The8 points in favour of oral olanzapine. The

second objective was to examine the long-second objective was to examine the long-

term efficacy and safety of long-actingterm efficacy and safety of long-acting

risperidone and oral olanzapine in theserisperidone and oral olanzapine in these

patients.patients.

METHODMETHOD

The study protocol and amendments wereThe study protocol and amendments were

reviewed by independent ethics committeesreviewed by independent ethics committees

or institutional review boards. The studyor institutional review boards. The study

was conducted in accordance with thewas conducted in accordance with the

recommendations guiding physicians inrecommendations guiding physicians in

biomedical research involving humans con-biomedical research involving humans con-

tained in the 1989 version of the Declara-tained in the 1989 version of the Declara-

tion of Helsinki and according to thetion of Helsinki and according to the

guidelines of the International Conferenceguidelines of the International Conference

on Harmonisation of Technical Require-on Harmonisation of Technical Require-

ments for Registration of Pharmaceuticalsments for Registration of Pharmaceuticals

for Human Use, 2001). All patients or theirfor Human Use, 2001). All patients or their

legal representatives gave their writtenlegal representatives gave their written

informed consent to participate in the trial.informed consent to participate in the trial.

ParticipantsParticipants

Patients with schizophrenia or schizoaffec-Patients with schizophrenia or schizoaffec-

tive disorder were recruited at 48 centrestive disorder were recruited at 48 centres

(in Australia, Belgium, France, Germany,(in Australia, Belgium, France, Germany,

Greece, Luxembourg, Poland, Russia,Greece, Luxembourg, Poland, Russia,

Spain, The Netherlands and the UK). Inclu-Spain, The Netherlands and the UK). Inclu-

sion criteria included a diagnosis of schizo-sion criteria included a diagnosis of schizo-

phrenia or schizoaffective disorder (DSM–phrenia or schizoaffective disorder (DSM–

IV; American Psychiatric Association,IV; American Psychiatric Association,

1994); PANSS total score 50 or over at1994); PANSS total score 50 or over at

randomisation; age at least 18 years; bodyrandomisation; age at least 18 years; body

mass index (BMI) not exceeding 40 mg/mass index (BMI) not exceeding 40 mg/

kgkg22; and the requirement that within the; and the requirement that within the

previous 2 months the patient had beenprevious 2 months the patient had been

hospitalised or required medical interven-hospitalised or required medical interven-

tion for an acute exacerbation of psychosistion for an acute exacerbation of psychosis

and had experienced an additional acuteand had experienced an additional acute

exacerbation during the previous 2 years.exacerbation during the previous 2 years.

Exclusion criteria were prior treatmentExclusion criteria were prior treatment

with clozapine or with a depot anti-with clozapine or with a depot anti-

psychotic within one treatment cycle beforepsychotic within one treatment cycle before

screening, and resistance or sensitivity toscreening, and resistance or sensitivity to

risperidone or olanzapine. Also excludedrisperidone or olanzapine. Also excluded

were women who were pregnant orwere women who were pregnant or

breast-feeding or, if of child-bearing age,breast-feeding or, if of child-bearing age,

not using adequate contraception.not using adequate contraception.

Protocol deviations that warranted ex-Protocol deviations that warranted ex-

clusion from the primary efficacy analysisclusion from the primary efficacy analysis

were:were:

(a)(a) patients who discontinued before weekpatients who discontinued before week

8 of treatment (to meet International8 of treatment (to meet International

Conference on Harmonisation guide-Conference on Harmonisation guide-

lines);lines);

(b)(b) patients who received additional anti-patients who received additional anti-

psychotic treatment (other than oralpsychotic treatment (other than oral

risperidone for patients in the risperi-risperidone for patients in the risperi-

done arm or olanzapine in the olanza-done arm or olanzapine in the olanza-

pine arm) between the end of run-inpine arm) between the end of run-in

and the end of the first 13-week period;and the end of the first 13-week period;
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(c)(c) patients who started treatment with apatients who started treatment with a

depot antipsychotic within one treat-depot antipsychotic within one treat-

ment cycle before the randomisationment cycle before the randomisation

visit or who started another depot treat-visit or who started another depot treat-

ment during the initial 13-week period.ment during the initial 13-week period.

RandomisationRandomisation

The patients were randomised to receiveThe patients were randomised to receive

long-acting risperidone or olanzapine, withlong-acting risperidone or olanzapine, with

stratification factors of psychopathologystratification factors of psychopathology

(PANSS total scores), number of previous(PANSS total scores), number of previous

psychiatric hospitalisations, BMI and in-psychiatric hospitalisations, BMI and in-

patient or out-patient status, using a centralpatient or out-patient status, using a central

dynamic randomisation procedure. Ran-dynamic randomisation procedure. Ran-

domisation was based on a minimisationdomisation was based on a minimisation

algorithm that used a probability of assign-algorithm that used a probability of assign-

ment other than 0.5 to maintain balance ofment other than 0.5 to maintain balance of

treatment groups within levels of eachtreatment groups within levels of each

stratification factor. Constraints on imbal-stratification factor. Constraints on imbal-

ance were defined within each level of eachance were defined within each level of each

factor; violation of a constraint resulted infactor; violation of a constraint resulted in

adjustment to the treatment assignmentadjustment to the treatment assignment

probabilities. Randomisation numbers wereprobabilities. Randomisation numbers were

allocated by an interactive voice responseallocated by an interactive voice response

system (IVRS). When a participant wassystem (IVRS). When a participant was

ready to be randomised, the investigatorready to be randomised, the investigator

called the IVRS by telephone and enteredcalled the IVRS by telephone and entered

the person’s stratification information.the person’s stratification information.

Based on the minimisation algorithm, theBased on the minimisation algorithm, the

IVRS returned the randomisation numberIVRS returned the randomisation number

of the appropriate box of study medicationof the appropriate box of study medication

at the site.at the site.

Dosing and delivery of long-actingDosing and delivery of long-acting
risperidonerisperidone

According to the original study protocol,According to the original study protocol,

patients in the long-acting risperidonepatients in the long-acting risperidone

group received 25, 50 or 75 mg of long-group received 25, 50 or 75 mg of long-

acting risperidone. After study initiation,acting risperidone. After study initiation,

the original clinical trial programme re-the original clinical trial programme re-

vealed that the 75 mg dose provided novealed that the 75 mg dose provided no

greater benefit than the lower doses andgreater benefit than the lower doses and

the protocol was amended to restrict dosesthe protocol was amended to restrict doses

to 25 or 50 mg of long-acting risperidone.to 25 or 50 mg of long-acting risperidone.

The 64 patients who had already receivedThe 64 patients who had already received

75 mg of long-acting risperidone completed75 mg of long-acting risperidone completed

the end-point visit and were then with-the end-point visit and were then with-

drawn from this study and invited to enroldrawn from this study and invited to enrol

in an open-label extension study. Thus,in an open-label extension study. Thus,

patients receiving 25 or 50 mg of long-patients receiving 25 or 50 mg of long-

acting risperidone were the focus of theacting risperidone were the focus of the

analyses reported here.analyses reported here.

During week 1 of the study previousDuring week 1 of the study previous

antipsychotic treatments were discontinuedantipsychotic treatments were discontinued

and replaced with oral risperidone. Theand replaced with oral risperidone. The

dose of oral risperidone was adjusted to 2,dose of oral risperidone was adjusted to 2,

4 or 6 mg according to each patient’s4 or 6 mg according to each patient’s

clinical response. The initial dose of long-clinical response. The initial dose of long-

acting risperidone was determined by aacting risperidone was determined by a

protocol-specified conversion scheme:protocol-specified conversion scheme:

patients who had received 2–4 mg of oralpatients who had received 2–4 mg of oral

risperidone during week 1 received 25 mgrisperidone during week 1 received 25 mg

per 14 days of long-acting risperidone andper 14 days of long-acting risperidone and

patients who had received 6 mg of oral ris-patients who had received 6 mg of oral ris-

peridone during week 1 received 50 mg perperidone during week 1 received 50 mg per

14 days of long-acting risperidone. The14 days of long-acting risperidone. The

dosage of long-acting risperidone could bedosage of long-acting risperidone could be

adjusted during the trial according to eachadjusted during the trial according to each

patient’s clinical response. Before the proto-patient’s clinical response. Before the proto-

col was amended and doses were restrictedcol was amended and doses were restricted

to 25 and 50 mg of long-acting risperidone,to 25 and 50 mg of long-acting risperidone,

patients who had received 6 mg of oralpatients who had received 6 mg of oral

risperidone during week 1 received 75 mgrisperidone during week 1 received 75 mg

of long-acting risperidone.of long-acting risperidone.

Oral risperidone at the week 1 dosageOral risperidone at the week 1 dosage

was continued for 3 weeks after the first in-was continued for 3 weeks after the first in-

jection of long-acting risperidone. Oral ris-jection of long-acting risperidone. Oral ris-

peridone supplementation was given whenperidone supplementation was given when

necessary after the initial 3 weeks.necessary after the initial 3 weeks.

Dosages of oral olanzapineDosages of oral olanzapine

During week 1 previous medications wereDuring week 1 previous medications were

discontinued and oral olanzapine wasdiscontinued and oral olanzapine was

introduced and adjusted to the patients’introduced and adjusted to the patients’

optimal dosage of 5–20 mg/day at dailyoptimal dosage of 5–20 mg/day at daily

increments of 5 mg. During weeks 2–53increments of 5 mg. During weeks 2–53

the patients received flexible dosages ofthe patients received flexible dosages of

5–20 mg/day of olanzapine.5–20 mg/day of olanzapine.

Assessments of efficacy and safetyAssessments of efficacy and safety

The primary measure of efficacy was theThe primary measure of efficacy was the

change in total score on the PANSS (Struc-change in total score on the PANSS (Struc-

tured Clinical Interview) from baseline totured Clinical Interview) from baseline to

end-point (last observation carried for-end-point (last observation carried for-

ward, LOCF) in the initial 13-week periodward, LOCF) in the initial 13-week period

(short-term outcome). The secondary mea-(short-term outcome). The secondary mea-

sures (long-term outcomes) were thesures (long-term outcomes) were the

changes in PANSS total scores from base-changes in PANSS total scores from base-

line to month 12 and end-point; changesline to month 12 and end-point; changes

in PANSS factor scores (positive symptoms,in PANSS factor scores (positive symptoms,

negative symptoms, disorganised thoughts,negative symptoms, disorganised thoughts,

uncontrolled hostility/excitement and anxi-uncontrolled hostility/excitement and anxi-

ety/depression; Marderety/depression; Marder et alet al, 1997); and, 1997); and

changes in scores on the Clinical Global Im-changes in scores on the Clinical Global Im-

pression – Severity (CGI–S; Guy, 1976)pression – Severity (CGI–S; Guy, 1976)

scale. Quality of life was evaluated byscale. Quality of life was evaluated by

means of the Wisconsin Quality of Life In-means of the Wisconsin Quality of Life In-

dex (Beckerdex (Becker et alet al, 1993). The Wisconsin test, 1993). The Wisconsin test

was designed for patients with severe men-was designed for patients with severe men-

tal illness and comprises nine dimensions:tal illness and comprises nine dimensions:

life satisfaction, occupational activities,life satisfaction, occupational activities,

psychological well-being, physical health,psychological well-being, physical health,

social relations, economics, activities ofsocial relations, economics, activities of

daily living, symptoms and the patient’sdaily living, symptoms and the patient’s

own goals.own goals.

Clinical improvement was defined as aClinical improvement was defined as a

20% or greater reduction in PANSS total20% or greater reduction in PANSS total

scores. Maintenance of effect was assessedscores. Maintenance of effect was assessed

by determining the time to significantby determining the time to significant

deterioration in the psychotic condition,deterioration in the psychotic condition,

defined as hospitalisation for symptomdefined as hospitalisation for symptom

exacerbation; the need for an increasedexacerbation; the need for an increased

level of care and an increase in CGI–Slevel of care and an increase in CGI–S

scores of 2 points or more over a 2-weekscores of 2 points or more over a 2-week

period; or self-injury, suicidal or homicidalperiod; or self-injury, suicidal or homicidal

ideation or violent behaviour. Significantideation or violent behaviour. Significant

psychotic deterioration was assessed in thepsychotic deterioration was assessed in the

total group and in patients who were ratedtotal group and in patients who were rated

as stabilised after 13 weeks of treatment. Aas stabilised after 13 weeks of treatment. A

patient was considered stabilised if he orpatient was considered stabilised if he or

she had been on the same dosage for 4she had been on the same dosage for 4

weeks or more, the PANSS total score atweeks or more, the PANSS total score at

week 13 did not exceed 70 and the CGI–Sweek 13 did not exceed 70 and the CGI–S

score at weeks 9 and 13 was 3 or belowscore at weeks 9 and 13 was 3 or below

and did not increase between weeks 9 and 13.and did not increase between weeks 9 and 13.

Assessments were completed at baselineAssessments were completed at baseline

(randomisation), weeks 5, 9, 13, 25, 37 and(randomisation), weeks 5, 9, 13, 25, 37 and

53 and at end-point (last observation car-53 and at end-point (last observation car-

ried forward, LOCF). The CGI–S was alsoried forward, LOCF). The CGI–S was also

completed at weeks 1 and 3 and psychoticcompleted at weeks 1 and 3 and psychotic

deterioration was evaluated at week 3. Ad-deterioration was evaluated at week 3. Ad-

verse events were recorded at each visit. Se-verse events were recorded at each visit. Se-

verity of movement disorders was assessedverity of movement disorders was assessed

by means of the Simpson–Angus Ratingby means of the Simpson–Angus Rating

Scale (SARS; Simpson & Angus, 1970) atScale (SARS; Simpson & Angus, 1970) at

baseline, at weeks 13, 25, 37 and 53 andbaseline, at weeks 13, 25, 37 and 53 and

at end-point.at end-point.

Statistical analysisStatistical analysis

Differences in changes in PANSS totalDifferences in changes in PANSS total

scores from baseline to end-point (LOCF)scores from baseline to end-point (LOCF)

in the 13-week study between the two treat-in the 13-week study between the two treat-

ment groups were evaluated by an analysisment groups were evaluated by an analysis

of covariance (ANCOVA) model. Factorsof covariance (ANCOVA) model. Factors

included in the model were baseline PANSSincluded in the model were baseline PANSS

score as covariate, randomisation group,score as covariate, randomisation group,

the stratification variables (excluding thethe stratification variables (excluding the

PANSS factor since it was included as cov-PANSS factor since it was included as cov-

ariate) and investigator nested in country.ariate) and investigator nested in country.

Because some investigators had only a fewBecause some investigators had only a few

patients, pooling of some investigatorspatients, pooling of some investigators

and countries was required for the fixed-ef-and countries was required for the fixed-ef-

fects ANCOVA model. To avoid pooling,fects ANCOVA model. To avoid pooling,

an additional ANCOVA model was per-an additional ANCOVA model was per-

formed (for 13 weeks, month 12 visit andformed (for 13 weeks, month 12 visit and

end-point) in which country and investiga-end-point) in which country and investiga-

tor were treated as random effects. Thetor were treated as random effects. The

number and proportion of patients whonumber and proportion of patients who

achieved clinical improvement were tabu-achieved clinical improvement were tabu-

lated at each assessment point and at end-lated at each assessment point and at end-

point. The 95% CI of the odds ratios ofpoint. The 95% CI of the odds ratios of

the two treatment groups was obtained atthe two treatment groups was obtained at

month 12 and at end-point. A logistic mod-month 12 and at end-point. A logistic mod-

el (with logit link function and binomialel (with logit link function and binomial

error structure) was applied with theerror structure) was applied with the

stratification variables as fixed effects andstratification variables as fixed effects and

investigator as random effect.investigator as random effect.
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The number and proportion of parti-The number and proportion of parti-

cipants who experienced a significant dete-cipants who experienced a significant dete-

rioration were tabulated at each assessmentrioration were tabulated at each assessment

point and at end-point. A Cox proportionalpoint and at end-point. A Cox proportional

hazards model (controlling for the fourhazards model (controlling for the four

stratification variables and stratified bystratification variables and stratified by

country) was used to obtain the 95% CIcountry) was used to obtain the 95% CI

of the ratio of the hazards in both treatmentof the ratio of the hazards in both treatment

groups.groups.

RESULTSRESULTS

Of the 618 patients who were randomisedOf the 618 patients who were randomised

and treated (318 to long-acting risperidoneand treated (318 to long-acting risperidone

and 300 to olanzapine), 64 were excludedand 300 to olanzapine), 64 were excluded

from the short-term (weeks 1–13) analysisfrom the short-term (weeks 1–13) analysis

of efficacy because they received injectionsof efficacy because they received injections

of 75 mg of long-acting risperidone; 66of 75 mg of long-acting risperidone; 66

(38 risperidone and 28 olanzapine patients)(38 risperidone and 28 olanzapine patients)

were excluded because of major protocolwere excluded because of major protocol

deviations and 110 (52 risperidone and 58deviations and 110 (52 risperidone and 58

olanzapine patients) were excluded becauseolanzapine patients) were excluded because

of non-adherence to Good Clinical Practiceof non-adherence to Good Clinical Practice

standards at one study site. The principalstandards at one study site. The principal

protocol deviations were use of unapprovedprotocol deviations were use of unapproved

concomitant medications and inadequateconcomitant medications and inadequate

duration of treatment. Thus the per-protocolduration of treatment. Thus the per-protocol

short-term sample included 164 patients inshort-term sample included 164 patients in

the long-acting risperidone group and 214the long-acting risperidone group and 214

in the olanzapine group (Fig. 1). For thein the olanzapine group (Fig. 1). For the

analysis of long-termanalysis of long-term treatment (months 1–treatment (months 1–

12) a further 2 patients12) a further 2 patients were excluded be-were excluded be-

cause they received 75 mg of long-actingcause they received 75 mg of long-acting

risperidone and 14 patients (7 risperidonerisperidone and 14 patients (7 risperidone

and 7 olanzapine) were excluded becauseand 7 olanzapine) were excluded because

of major protocol deviations. Thus theof major protocol deviations. Thus the

per-protocol long-term sample for the eva-per-protocol long-term sample for the eva-

luation of efficacy included 155 patientsluation of efficacy included 155 patients

in the long-acting risperidone group andin the long-acting risperidone group and

207 in the olanzapine group (Fig. 1). Safety207 in the olanzapine group (Fig. 1). Safety

was evaluated in all randomised partici-was evaluated in all randomised partici-

pants who received at least one dose ofpants who received at least one dose of

study medication and did not receive astudy medication and did not receive a

75 mg injection during the entire trial: 24775 mg injection during the entire trial: 247

in the long-acting risperidone group andin the long-acting risperidone group and

300 in the olanzapine group.300 in the olanzapine group.

Patient characteristicsPatient characteristics
and dispositionand disposition

Background characteristics of the twoBackground characteristics of the two

patient groups were similar (Table 1).patient groups were similar (Table 1). OfOf

the 547 patients who were randomised, re-the 547 patients who were randomised, re-

ceived at least one dose of study medicationceived at least one dose of study medication

and did not receive a 75 mg injection duringand did not receive a 75 mg injection during

the entire trial, 347 (63%) completed thethe entire trial, 347 (63%) completed the

12-month trial. These included 160 (65%)12-month trial. These included 160 (65%)

of the long-acting risperidone group andof the long-acting risperidone group and

187 (62%) of the oral olanzapine group187 (62%) of the oral olanzapine group

(Fig. 1, Table 2).(Fig. 1, Table 2).
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Table1Table1 Patient characteristicsPatient characteristics

Long-actingLong-acting

risperidonerisperidone

((nn¼247)247)

OlanzapineOlanzapine

((nn¼300)300)

Gender, %Gender, %

MenMen 5656 5858

WomenWomen 4444 4242

Age, years: mean (s.d.)Age, years: mean (s.d.)

Ethnicity, %Ethnicity, %

WhiteWhite

Age at DSM diagnosis, years: mean (s.d.)Age at DSM diagnosis, years: mean (s.d.)

Patient status, %Patient status, %

In-patientIn-patient

Out-patientOut-patient

Diagnosis, %Diagnosis, %

Schizoaffective disorderSchizoaffective disorder

SchizophreniaSchizophrenia

ParanoidParanoid

UndifferentiatedUndifferentiated

ResidualResidual

OtherOther

35.1 (12.1)35.1 (12.1)

9696

26.3 (8.6)26.3 (8.6)

3939

6161

1919

8181

7676

1212

88

33

35.2 (11.7)35.2 (11.7)

9797

26.7 (9.2)26.7 (9.2)

4848

5252

1616

8484

8080

1010

66

33

Fig. 1Fig. 1 Patient disposition.Patient disposition.
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Medication dosage and durationMedication dosage and duration

The patients received a mean of 20.3 injec-The patients received a mean of 20.3 injec-

tions (s.d.tions (s.d.¼8.8) of long-acting risperidone.8.8) of long-acting risperidone.

The mean modal dosage was 40.7 mg perThe mean modal dosage was 40.7 mg per

14 days (s.d.14 days (s.d.¼12.1) and the mean duration12.1) and the mean duration

of treatment with long-acting risperidoneof treatment with long-acting risperidone

was 274 days (s.d.was 274 days (s.d.¼124.2). A modal dosage124.2). A modal dosage

of 25 mg per 14 days was received by 37%of 25 mg per 14 days was received by 37%

of the patients and 50 mg per 14 daysof the patients and 50 mg per 14 days

was received by 63%. Oral risperidonewas received by 63%. Oral risperidone

supplementation was received by 98% ofsupplementation was received by 98% of

the patients during the 3 weeks after thethe patients during the 3 weeks after the

first injection of long-acting risperidonefirst injection of long-acting risperidone

(as per protocol). Oral risperidone supple-(as per protocol). Oral risperidone supple-

mentation was received by 54 patientsmentation was received by 54 patients

(25%) during months 2–3 at a mean modal(25%) during months 2–3 at a mean modal

dosage of 2.2 (s.d.dosage of 2.2 (s.d.¼0.7) mg/day, and by0.7) mg/day, and by

14–16% patients during the remainder of14–16% patients during the remainder of

the trial. When a dosage increase in long-the trial. When a dosage increase in long-

acting risperidone was deemed necessary,acting risperidone was deemed necessary,

additional coverage with oral risperidoneadditional coverage with oral risperidone

was required during the first 3 weeks ofwas required during the first 3 weeks of

the higher dosage.the higher dosage.

The mean dose of olanzapine duringThe mean dose of olanzapine during

months 1–12 was 14.6 mg/day (s.d.months 1–12 was 14.6 mg/day (s.d.¼4.6)4.6)

and the duration of treatment was 285 daysand the duration of treatment was 285 days

(s.d.(s.d.¼119.7). Most patients (62%) received119.7). Most patients (62%) received

modal doses of 15 mg (24%) or 20 mgmodal doses of 15 mg (24%) or 20 mg

(38%).(38%).

Concomitant medicationsConcomitant medications

Concomitant medications were received byConcomitant medications were received by

85% of patients in the long-acting risperidone85% of patients in the long-acting risperidone

group and 80% of patients in the olanza-group and 80% of patients in the olanza-

pine group. These included sedatives orpine group. These included sedatives or

hypnotics, taken by 65 and 53% respec-hypnotics, taken by 65 and 53% respec-

tively; antidepressants, taken by 43 andtively; antidepressants, taken by 43 and

34%; antiparkinsonian drugs, taken by 3734%; antiparkinsonian drugs, taken by 37

and 18%; anticonvulsants, taken by 21and 18%; anticonvulsants, taken by 21

and 19%; and muscle relaxants, by 11and 19%; and muscle relaxants, by 11

and 10% respectively.and 10% respectively.

Medication adherenceMedication adherence

Medication adherence was high. In the ris-Medication adherence was high. In the ris-

peridone group the mean injection intervalperidone group the mean injection interval

was 14.2 days (range 13–16) and in thewas 14.2 days (range 13–16) and in the

olanzapine group the mean time off drugolanzapine group the mean time off drug

per patient was 0.7 days (s.d.per patient was 0.7 days (s.d.¼3.7, range3.7, range

0–52).0–52).

EfficacyEfficacy

Short-term outcome (weeks 1^13)Short-term outcome (weeks 1^13)

The upper limit of the PANSS 95% CI (scoreThe upper limit of the PANSS 95% CI (score

of 3.0) was well below the non-inferiorityof 3.0) was well below the non-inferiority

margin (score of 8), demonstrating the pri-margin (score of 8), demonstrating the pri-

mary end-point that long-acting risperidonemary end-point that long-acting risperidone

was at least as effective as olanzapinewas at least as effective as olanzapine

(Table 3).(Table 3).

Long-term outcomes (months 1^12)Long-term outcomes (months 1^12)

Significant improvements in PANSS totalSignificant improvements in PANSS total

and factor scores from baseline to monthand factor scores from baseline to month

12 and end-point were seen in both groups12 and end-point were seen in both groups

of patients (Table 3, Fig. 2). Among theof patients (Table 3, Fig. 2). Among the

patients who completed the long-term trial,patients who completed the long-term trial,

significantly greater improvement on onesignificantly greater improvement on one

PANSS factor score (disorganised thoughts,PANSS factor score (disorganised thoughts,

PP550.05) was seen in patients receiving0.05) was seen in patients receiving

long-acting risperidone than in thoselong-acting risperidone than in those

receiving oral olanzapine (Table 3). Atreceiving oral olanzapine (Table 3). At

end-point,end-point, significantly greater improvementsignificantly greater improvement

in anxiety/depression was seen in the olanza-in anxiety/depression was seen in the olanza-

pine group.pine group.

Clinical improvement (20% minimumClinical improvement (20% minimum

reduction in PANSS total scores) wasreduction in PANSS total scores) was

achieved by significantly more patientsachieved by significantly more patients

receiving long-acting risperidone than thosereceiving long-acting risperidone than those

receiving oral olanzapine at month 12 (91receiving oral olanzapine at month 12 (91

v.v. 79%;79%; PP550.001), based on a logistic0.001), based on a logistic
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Table 2Table 2 Study completion and reasons forStudy completion and reasons for

discontinuationdiscontinuation

Long-actingLong-acting

risperidonerisperidone

((nn¼247)247)

%%

OlanzapineOlanzapine

((nn¼300)300)

%%

CompletedCompleted

DiscontinuedDiscontinued

Consent withdrawalConsent withdrawal

Insufficient responseInsufficient response

Non-adherenceNon-adherence

Adverse eventsAdverse events

OtherOther

6565

3535

1818

99

22

33

33

6262

3838

77

1111

88

44

88

Fig. 2Fig. 2 Changes in Positive andNegative Syndrome Scale (PANSS) total scores (a) and scores on the five PANSS factors ((b), positive symptoms; (c), negative symptoms;Changes in Positive andNegative Syndrome Scale (PANSS) total scores (a) and scores on the five PANSS factors ((b), positive symptoms; (c), negative symptoms;

(d), disorganised thoughts; (e) hostility/excitement; (f ) anxiety/depression) fromweek 5 to end-point.(d), disorganised thoughts; (e) hostility/excitement; (f ) anxiety/depression) fromweek 5 to end-point.
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regression model controlling for in-patient/regression model controlling for in-patient/

out-patient status, BMI, number of pre-out-patient status, BMI, number of pre-

vious hospitalisations and investigator. Atvious hospitalisations and investigator. At

end-point, 79% of patients in the long-end-point, 79% of patients in the long-

acting risperidone group and 73% in theacting risperidone group and 73% in the

olanzapine group achieved clinical im-olanzapine group achieved clinical im-

provement (provement (PP¼0.057; Fig. 3). Similar re-0.057; Fig. 3). Similar re-

ductions in the overall severity of illnessductions in the overall severity of illness

(CGI–S score) were seen in the long-acting(CGI–S score) were seen in the long-acting

risperidone and olanzapine groups: meanrisperidone and olanzapine groups: mean

CGI–S scores at baseline were 3.1CGI–S scores at baseline were 3.1

(s.d.(s.d.¼0.8) in the long-acting risperidone0.8) in the long-acting risperidone

group and 3.3 (s.d.group and 3.3 (s.d.¼0.9) in the olanzapine0.9) in the olanzapine

group, and mean changes at end-point weregroup, and mean changes at end-point were

771.1 (s.d.1.1 (s.d.¼1.2) and1.2) and 771.3 (s.d.1.3 (s.d.¼1.2) re-1.2) re-

spectively. The proportions of patientsspectively. The proportions of patients

who were rated as ‘not ill’ or ‘mildly ill’ in-who were rated as ‘not ill’ or ‘mildly ill’ in-

creased respectively from 19 and 17% atcreased respectively from 19 and 17% at

baseline to 82 and 76% at month 12 andbaseline to 82 and 76% at month 12 and

66 and 67% at end-point. Mean scores on66 and 67% at end-point. Mean scores on

the patient version of the Wisconsin Qual-the patient version of the Wisconsin Qual-

ity of Life Index were similar in the twoity of Life Index were similar in the two

treatment groups at baseline: 0.40treatment groups at baseline: 0.40

(s.d.(s.d.¼0.85) and 0.38 (s.d.0.85) and 0.38 (s.d.¼0.92). Patients’0.92). Patients’

quality of life improved from baseline toquality of life improved from baseline to

end-point on all sub-scale ratings. Clinicallyend-point on all sub-scale ratings. Clinically

meaningful improvements (score changesmeaningful improvements (score changes

440.5 points) were seen in three domains0.5 points) were seen in three domains

in both treatment groups: occupationalin both treatment groups: occupational

activities, psychological well-being andactivities, psychological well-being and

symptoms/outlook.symptoms/outlook.

Maintenance of effectMaintenance of effect

The proportion of patients with significantThe proportion of patients with significant

deterioration in psychotic symptoms wasdeterioration in psychotic symptoms was

0.6% in the long-acting risperidone group0.6% in the long-acting risperidone group

and 2.0% in the olanzapine group at weekand 2.0% in the olanzapine group at week

3; these respective proportions rose to 3%3; these respective proportions rose to 3%

and 2% at week 13 and at month 12 andand 2% at week 13 and at month 12 and

to 10% and 9% at end-point. The time toto 10% and 9% at end-point. The time to

first deterioration was comparable in thefirst deterioration was comparable in the
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Table 3Table 3 Positive and Negative Syndrome Scale total and factor scores in patients receiving long-acting risperidone or olanzapinePositive and Negative Syndrome Scale total and factor scores in patients receiving long-acting risperidone or olanzapine

Long-acting risperidoneLong-acting risperidone OlanzapineOlanzapine LSM of the differencesLSM of the differences11

(95% CI)(95% CI)

nn Mean (s.d.)Mean (s.d.) nn Mean (s.d.)Mean (s.d.)

Short-term outcome (weeks 1^13)Short-term outcome (weeks 1^13)2,32,3

PANSS total scorePANSS total score

BaselineBaseline

Change at end-pointChange at end-point

164164

164164

78.7 (14.8)78.7 (14.8)

7716.9 (15.5)16.9 (15.5)

213213

213213

78.6 (14.3)78.6 (14.3)

7717.8 (15.4)17.8 (15.4) 0.2 (^2.7 to 3.0)0.2 (^2.7 to 3.0)

Long-term outcome (months 1^12)Long-term outcome (months 1^12)2,32,3

PANSS total scorePANSS total score

BaselineBaseline

Change atmonth 12Change atmonth 12

Change at end-pointChange at end-point

Positive symptomsPositive symptoms

BaselineBaseline

Change atmonth 12Change atmonth 12

Change at end-pointChange at end-point

Negative symptomsNegative symptoms

BaselineBaseline

Change atmonth 12Change atmonth 12

Change at end-pointChange at end-point

Disorganised thoughtsDisorganised thoughts

BaselineBaseline

Change atmonth 12Change atmonth 12

Change at end-pointChange at end-point

Hostility/excitementHostility/excitement

BaselineBaseline

Change atmonth 12Change atmonth 12

Change at end-pointChange at end-point

Anxiety/depressionAnxiety/depression

BaselineBaseline

Change atmonth 12Change atmonth 12

Change at end-pointChange at end-point

155155

116116

155155

155155

116116

155155

155155

116116

155155

155155

116116

155155

155155

116116

155155

155155

116116

155155

78.7 (14.4)78.7 (14.4)

7725.8 (14.4)25.8 (14.4)

7720.4 (18.8)20.4 (18.8)

22.0 (5.1)22.0 (5.1)

778.1 (5.0)8.1 (5.0)

776.8 (5.8)6.8 (5.8)

20.2 (6.2)20.2 (6.2)

776.1 (5.9)6.1 (5.9)

774.7 (6.6)4.7 (6.6)

18.1 (4.6)18.1 (4.6)

775.5 (3.7)5.5 (3.7)

774.3 (4.8)4.3 (4.8)

7.7 (2.9)7.7 (2.9)

772.4 (2.7)2.4 (2.7)

771.6 (3.7)1.6 (3.7)

10.8 (3.4)10.8 (3.4)

773.8 (3.1)3.8 (3.1)

773.1 (3.6)3.1 (3.6)

206206

148148

206206

206206

148148

206206

206206

148148

206206

206206

148148

206206

206206

148148

206206

206206

148148

206206

78.5 (14.4)78.5 (14.4)

7723.7 (18.2)23.7 (18.2)

7720.5 (20.3)20.5 (20.3)

22.3 (6.4)22.3 (6.4)

777.3 (6.1)7.3 (6.1)

776.5 (6.9)6.5 (6.9)

19.8 (5.7)19.8 (5.7)

775.7 (6.4)5.7 (6.4)

774.8 (6.6)4.8 (6.6)

18.0 (4.2)18.0 (4.2)

774.7 (5.0)4.7 (5.0)

774.0 (5.2)4.0 (5.2)

8.1 (3.0)8.1 (3.0)

772.4 (3.0)2.4 (3.0)

771.8 (4.0)1.8 (4.0)

10.3 (3.5)10.3 (3.5)

773.6 (3.6)3.6 (3.6)

773.4 (3.7)3.4 (3.7)

772.3 (2.3 (775.6 to 1.0)5.6 to 1.0)

0.2 (0.2 (773.4 to 3.8)3.4 to 3.8)

770.9 (^2.0 to 0.2)0.9 (^2.0 to 0.2)

770.4 (0.4 (771.5 to 0.7)1.5 to 0.7)

770.5 (0.5 (771.6 to 0.6)1.6 to 0.6)

0.3 (0.3 (770.7 to 1.4)0.7 to 1.4)

770.9 (0.9 (771.7 to1.7 to770.0)*0.0)*

770.2 (0.2 (771.1 to 0.7)1.1 to 0.7)

770.3 (0.3 (770.8 to 0.1)0.8 to 0.1)

770.1 (0.1 (770.8 to 0.6)0.8 to 0.6)

0.3 (0.3 (770.3 to 0.9)0.3 to 0.9)

0.6 (0.1 to 1.2)*0.6 (0.1 to 1.2)*

LSM, least squaresmean; PANSS, Positive and Negative Syndrome Scale.LSM, least squaresmean; PANSS, Positive and Negative Syndrome Scale.
1. Least squaresmeans. Short-term analysis: analysis of covariance with factors randomisation group, bodymass index, number of previous hospitalisations, patient status and1. Least squaresmeans. Short-term analysis: analysis of covariance with factors randomisation group, bodymass index, number of previous hospitalisations, patient status and
countrycountry66investigator and baseline score as covariate (type III sum of squares, SS). Long-term analysis: mixed-effectsmodel with fixed effects of randomisation group, bodymass in-investigator and baseline score as covariate (type III sum of squares, SS). Long-term analysis: mixed-effectsmodel with fixed effects of randomisation group, bodymass in-
dex, number of previous hospitalisations, patient status, random effects for country and investigator, and baseline score as covariate (type III SS).dex, number of previous hospitalisations, patient status, random effects for country and investigator, and baseline score as covariate (type III SS).
2. Baseline PANSS scores were not available for one olanzapine-group patient in the short-term analysis and for one patient in each group in the long-term analysis.2. Baseline PANSS scores were not available for one olanzapine-group patient in the short-term analysis and for one patient in each group in the long-term analysis.
3. All changes in PANSS total and factor scores from baseline to month12 and end-point were significant (3. All changes in PANSS total and factor scores from baseline to month12 and end-point were significant (PP550.0001; paired0.0001; paired tt-test).-test).
**PP550.05.0.05.

https://doi.org/10.1192/bjp.bp.105.017020 Published online by Cambridge University Press

https://doi.org/10.1192/bjp.bp.105.017020


KEKS ET ALKEKS ET AL

two groups (hazard ratio 1.38, 95% CItwo groups (hazard ratio 1.38, 95% CI

0.82–2.33). Among the 1790.82–2.33). Among the 179 patients whopatients who

were stabilised at week 13, significant dete-were stabilised at week 13, significant dete-

rioration was noted in 3% of both the long-rioration was noted in 3% of both the long-

acting risperidone group and the olanza-acting risperidone group and the olanza-

pine group at month 12, and in 5% andpine group at month 12, and in 5% and

6% respectively at end-point. The time to6% respectively at end-point. The time to

first deterioration was comparable in thefirst deterioration was comparable in the

two groups (hazard ratio 1.37, 95% CItwo groups (hazard ratio 1.37, 95% CI

0.47–3.99).0.47–3.99).

SafetySafety

Adverse eventsAdverse events

Treatment-emergent adverse events re-Treatment-emergent adverse events re-

ported by 5% or more of patients in eitherported by 5% or more of patients in either

group are listed in Table 4. Adverse eventsgroup are listed in Table 4. Adverse events

resulted in treatment discontinuation for 7resulted in treatment discontinuation for 7

patients in the long-acting risperidonepatients in the long-acting risperidone

group (3%) and 11 patients in the olanza-group (3%) and 11 patients in the olanza-

pine group (4%). Serious adverse eventspine group (4%). Serious adverse events

were reported by 23% of the patients inwere reported by 23% of the patients in

the long-acting risperidone group andthe long-acting risperidone group and

21% of the olanzapine group (Table 4).21% of the olanzapine group (Table 4).

Adverse events related to extrapyrami-Adverse events related to extrapyrami-

dal symptoms were reported by 25% ofdal symptoms were reported by 25% of

the long-acting risperidone group andthe long-acting risperidone group and

15% of the olanzapine group (15% of the olanzapine group (PP550.05;0.05;

Table 5). Only one patient (in the long-Table 5). Only one patient (in the long-

acting risperidone group) discontinuedacting risperidone group) discontinued

treatment because of an extrapyramidaltreatment because of an extrapyramidal

adverse event (hyperkinesia). Severity ofadverse event (hyperkinesia). Severity of

extrapyramidal symptoms was mild in bothextrapyramidal symptoms was mild in both

treatment groups. Median scores on thetreatment groups. Median scores on the

SARS – scores range from 0 (no symptom)SARS – scores range from 0 (no symptom)

to 4 (extreme) – were 0 at all time pointsto 4 (extreme) – were 0 at all time points

in both treatment groups. At end-point,in both treatment groups. At end-point,

SARS total scores ranged from 0 to 1.5 inSARS total scores ranged from 0 to 1.5 in

the long-acting risperidone group and fromthe long-acting risperidone group and from

0 to 1.7 in the olanzapine group. New-0 to 1.7 in the olanzapine group. New-

onset tardive dyskinesia was reported inonset tardive dyskinesia was reported in

two patients in each treatment group.two patients in each treatment group.

Treatment-emergent sexual side-effectsTreatment-emergent sexual side-effects

were reported by 3% of the patients in eachwere reported by 3% of the patients in each

treatment group. The most common oftreatment group. The most common of

these were non-puerperal lactation (in fivethese were non-puerperal lactation (in five

patients in the long-acting risperidonepatients in the long-acting risperidone

group and two patients in the olanzapinegroup and two patients in the olanzapine

group) and impotence (in two patients ingroup) and impotence (in two patients in

each group). One patient in each groupeach group). One patient in each group

discontinued because of a sexual side-effect.discontinued because of a sexual side-effect.

Glucose-related adverse events wereGlucose-related adverse events were

reported in 2% of patients in both thereported in 2% of patients in both the

long-acting risperidone and olanzapinelong-acting risperidone and olanzapine

groups. These included diabetes mellitusgroups. These included diabetes mellitus

in one patient in each group; hypergly-in one patient in each group; hypergly-

caemia in four patients in each group; andcaemia in four patients in each group; and

hypoglycaemia in one patient in thehypoglycaemia in one patient in the

olanzapine group. No clinically relevantolanzapine group. No clinically relevant

change in mean laboratory test values waschange in mean laboratory test values was

seen in either treatment group.seen in either treatment group.

DeathsDeaths

Eight patients died during the study or soonEight patients died during the study or soon

after its termination, two in the long-actingafter its termination, two in the long-acting

risperidone group and six in the olanzapinerisperidone group and six in the olanzapine

group. Causes of death were accident (group. Causes of death were accident (nn¼1)1)

and oesophageal cancer (and oesophageal cancer (nn¼1) in the long-1) in the long-

acting risperidone group, and cardiacacting risperidone group, and cardiac

insufficiency/circulatory insufficiency (insufficiency/circulatory insufficiency (nn¼1),1),

status epilepticus/myocardial ischaemia,status epilepticus/myocardial ischaemia,

((nn¼1) myocardial infarction (1) myocardial infarction (nn¼1), pneu-1), pneu-

monia (monia (nn¼1), and suicide (1), and suicide (nn¼2) in the2) in the

olanzapine group.olanzapine group.

Body weightBody weight

Body weight increased by 1.7 kg in theBody weight increased by 1.7 kg in the

long-acting risperidone group and bylong-acting risperidone group and by

4.0 kg in the olanzapine group (4.0 kg in the olanzapine group (PP550.05;0.05;

Fig. 4). Body weight increases of 7% orFig. 4). Body weight increases of 7% or

more were seen in 20% of the long-actingmore were seen in 20% of the long-acting

risperidone group and 36% of the olanza-risperidone group and 36% of the olanza-

pine group; decreases of 7% were seen inpine group; decreases of 7% were seen in

6% of patients in both groups. Body mass6% of patients in both groups. Body mass

index increased by 0.6 kg/mindex increased by 0.6 kg/m22 in the long-in the long-

acting risperidone group and by 1.4 kg/macting risperidone group and by 1.4 kg/m22

in the olanzapine group (in the olanzapine group (PP<0.05). Six<0.05). Six

patients discontinued because of weightpatients discontinued because of weight

gain, one in the risperidone group and fivegain, one in the risperidone group and five

in the olanzapine group.in the olanzapine group.

Patients receiving 75mg long-actingPatients receiving 75mg long-acting
risperidonerisperidone

The PANSS total and factor scores andThe PANSS total and factor scores and

adverse events in patients receiving 75 mgadverse events in patients receiving 75 mg

of long-acting risperidone are reported inof long-acting risperidone are reported in

Tables 6 and 7. In these patients, who hadTables 6 and 7. In these patients, who had
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Table 4Table 4 Adverse events reportedby at least 5% ofAdverse events reportedby at least 5% of

patients and serious adverse events reported by atpatients and serious adverse events reported by at

least 2% of patients in either groupleast 2% of patients in either group

Long-actingLong-acting

risperidonerisperidone

%%

Olan-Olan-

zapinezapine

%%

Adverse eventsAdverse events11

PsychosisPsychosis

InsomniaInsomnia

DepressionDepression

AnxietyAnxiety

AgitationAgitation

HeadacheHeadache

HyperkinesiaHyperkinesia

ExtrapyramidalExtrapyramidal

disorderdisorder

RhinitisRhinitis

Weight increaseWeight increase

SomnolenceSomnolence

TremorTremor

InjuryInjury

2929

2222

2020

1414

1010

88

88

77

77

66

55

55

55

2525

1414

1414

1616

55

55

33

44

66

99

77

22

22

Serious adverse eventsSerious adverse events22

PsychosisPsychosis

Suicide attemptSuicide attempt

AnxietyAnxiety

InjuryInjury

2323

1212

44

33

22

2121

1212

33

22

11

1. Adverse events reported by1. Adverse events reported by555% of patients (ris-5% of patients (ris-
peridone groupperidone group nn¼238, olanzapine group238, olanzapine group nn¼294).294).
2. Serious adverse events reported by2. Serious adverse events reported by552% of patients2% of patients
(risperidone group(risperidone group nn¼247, olanzapine group247, olanzapine group nn¼300).300).

Table 5Table 5 Adverse events related to extrapyramidalAdverse events related to extrapyramidal

symptoms reported in the two patient groupssymptoms reported in the two patient groups

Long-actingLong-acting

risperidonerisperidone

((nn¼247)247)

%%

Olan-Olan-

zapinezapine

((nn¼300)300)

%%

HyperkinesiaHyperkinesia

Extrapyramidal disorderExtrapyramidal disorder

TremorTremor

HypertoniaHypertonia

Tardive dyskinesiaTardive dyskinesia

DystoniaDystonia

InvoluntarymuscleInvoluntarymuscle

contractionscontractions

Oculogyric crisisOculogyric crisis

DyskinesiaDyskinesia

TetanyTetany

HypokinesiaHypokinesia

88

88

77

44

11

11

11

11

5511

5511

00

44

44

33

33

11

00

5511

5511

5511

00

5511

Fig. 3Fig. 3 Percentages of patients with clinicalPercentages of patients with clinical

improvement (minimum 20% reduction in Positiveimprovement (minimum 20% reduction in Positive

and Negative Syndrome Scale total scores) fromand Negative Syndrome Scale total scores) from

week 5 to end-point. *week 5 to end-point. *PP¼0.0010.001v.v. olanzapine.olanzapine.
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received 6 mg (the highest dose) of oral ris-received 6 mg (the highest dose) of oral ris-

peridone during week 1, mean PANSS totalperidone during week 1, mean PANSS total

and factor scores at baseline were substan-and factor scores at baseline were substan-

tially higher than in patients receiving 25tially higher than in patients receiving 25

or 50 mg of long-acting risperidone. Moreor 50 mg of long-acting risperidone. More

adverse events were also reported in thisadverse events were also reported in this

group.group.

DISCUSSIONDISCUSSION

Risperidone and olanzapine have beenRisperidone and olanzapine have been

shown to be effective and generally wellshown to be effective and generally well

tolerated both in short-term (Marder &tolerated both in short-term (Marder &

Meibach, 1994; TollefsonMeibach, 1994; Tollefson et alet al, 1997) and, 1997) and

long-term (Csernanskylong-term (Csernansky et alet al, 2002; Beasley, 2002; Beasley

et alet al, 2003) trials of patients with schizo-, 2003) trials of patients with schizo-

phrenia and schizoaffective disorder. Threephrenia and schizoaffective disorder. Three

recent large studies have compared the oralrecent large studies have compared the oral

formulations of the two agents. Conley &formulations of the two agents. Conley &

Mahmoud (2001) reported that the efficacyMahmoud (2001) reported that the efficacy

and safety of risperidone and olanzapineand safety of risperidone and olanzapine

were generally similar in their double-blind,were generally similar in their double-blind,

8-week study. The only significant be-8-week study. The only significant be-

tween-group differences were the greatertween-group differences were the greater

improvements in the risperidone-treatedimprovements in the risperidone-treated

patients on two of the five PANSS factorspatients on two of the five PANSS factors

(positive symptoms and anxiety/depression)(positive symptoms and anxiety/depression)

among patients who completed the trial,among patients who completed the trial,

and the greater weight gain in the olanza-and the greater weight gain in the olanza-

pine-treated patients. Risperidone andpine-treated patients. Risperidone and

olanzapine were among the five atypicalolanzapine were among the five atypical
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Table 6Table 6 Positive and Negative Syndrome Scale total and factor scores in patients receiving 75mgPositive and Negative Syndrome Scale total and factor scores in patients receiving 75mg

of long-acting risperidoneof long-acting risperidone

nn11 Mean score (s.d.)Mean score (s.d.)

Short-term outcome (weeks 1^13)Short-term outcome (weeks 1^13)

PANSS totalPANSS total

BaselineBaseline

Change at end-pointChange at end-point

5858

5858

83.9 (16.2)83.9 (16.2)

7713.9 (20.0)13.9 (20.0)

Long-term outcome (months 1^12)Long-term outcome (months 1^12)

PANSS totalPANSS total

BaselineBaseline

Month12Month 12

Change at end-pointChange at end-point

Positive symptomsPositive symptoms

BaselineBaseline

Month12Month 12

Change at end-pointChange at end-point

Negative symptomsNegative symptoms

BaselineBaseline

Month12Month 12

Change at end-pointChange at end-point

Disorganised thoughtsDisorganised thoughts

BaselineBaseline

Month12Month 12

Change at end-pointChange at end-point

Hostility/excitementHostility/excitement

BaselineBaseline

Month12Month 12

Change at end-pointChange at end-point

Anxiety/depressionAnxiety/depression

BaselineBaseline

Month12Month 12

Change at end-pointChange at end-point

6161

1616

6060

6161

1616

6060

6161

1616

6060

6161

1616

6060

6161

1616

6060

6161

1616

6060

84.1 (15.8)84.1 (15.8)

63.9 (20.9)63.9 (20.9)

7712.3 (22.8)12.3 (22.8)

24.9 (6.1)24.9 (6.1)

17.8 (8.6)17.8 (8.6)

774.8 (8.2)4.8 (8.2)

20.2 (7.1)20.2 (7.1)

16.8 (6.6)16.8 (6.6)

772.4 (7.4)2.4 (7.4)

20.0 (4.6)20.0 (4.6)

16.1 (4.2)16.1 (4.2)

772.8 (5.0)2.8 (5.0)

8.6 (3.1)8.6 (3.1)

5.9 (2.5)5.9 (2.5)

770.6 (4.7)0.6 (4.7)

10.5 (2.9)10.5 (2.9)

7.3 (2.9)7.3 (2.9)

771.7 (4.1)1.7 (4.1)

PANSS, Positive and Negative Syndrome ScalePANSS, Positive and Negative Syndrome Scale
1. Baseline PANSS scores were not available for1patient.The number of patients changes from the short-term to the1. Baseline PANSS scores were not available for1patient.The number of patients changes from the short-term to the
long-term outcome because some patients who received 75mg of risperidone after week13 did not receive 75mglong-term outcome because some patients who received 75mg of risperidone after week13 did not receive 75mg
before week13.beforeweek13.

Table 7Table 7 Adverse events reported in at least 5% ofAdverse events reported in at least 5% of

patients receiving 75 mg of long-acting risperidonepatients receiving 75mg of long-acting risperidone

((nn¼71)71)

Adverse eventAdverse event %%

PsychosisPsychosis

InsomniaInsomnia

AnxietyAnxiety

DepressionDepression

Suicide attemptSuicide attempt

AgitationAgitation

Extrapyramidal disorderExtrapyramidal disorder

HyperkinesiaHyperkinesia

HeadacheHeadache

TremorTremor

RhinitisRhinitis

PharyngitisPharyngitis

ConstipationConstipation

Back painBack pain

Flu-like symptomsFlu-like symptoms

Weight increaseWeight increase

AmenorrhoeaAmenorrhoea

4444

2828

2525

1414

1010

77

1111

1111

1010

66

1010

77

66

66

66

66

66

Fig. 4Fig. 4 Changes in body weight from baseline to month12 and end-point in patients receiving long-actingChanges in body weight from baseline to month12 and end-point in patients receiving long-acting

risperidone or olanzapine. *risperidone or olanzapine. *PP550.050.05 v.v. olanzapine.olanzapine.
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antipsychotics evaluated in the double-antipsychotics evaluated in the double-

blind Clinical Antipsychotic Trials of Inter-blind Clinical Antipsychotic Trials of Inter-

vention Effectiveness (CATIE) trial ofvention Effectiveness (CATIE) trial of

patients with schizophrenia (Liebermanpatients with schizophrenia (Lieberman etet

alal, 2005). Time to treatment discontinua-, 2005). Time to treatment discontinua-

tion (the primary outcome measure) wastion (the primary outcome measure) was

significantly longer in patients receivingsignificantly longer in patients receiving

olanzapine than risperidone (9.2olanzapine than risperidone (9.2 v.v. 4.84.8

Kaplan–Meier estimated median months,Kaplan–Meier estimated median months,

PP550.01). However, similar improvements0.01). However, similar improvements

in PANSS total scores were seen in patientsin PANSS total scores were seen in patients

treated with risperidone and olanzapine attreated with risperidone and olanzapine at

month 18, both in the total groupmonth 18, both in the total group

(Lieberman(Lieberman et alet al, 2005) and in patients, 2005) and in patients

whose treatment had been switched to onewhose treatment had been switched to one

of these two antipsychotics after disconti-of these two antipsychotics after disconti-

nuing their previous treatments (Stroupnuing their previous treatments (Stroup

et alet al, 2006). There was some suggestion, 2006). There was some suggestion

that olanzapine was not as well toleratedthat olanzapine was not as well tolerated

as risperidone: substantial differencesas risperidone: substantial differences

were noted in the proportions of patientswere noted in the proportions of patients

who discontinued treatment because of in-who discontinued treatment because of in-

tolerability (10% of the risperidone pa-tolerability (10% of the risperidone pa-

tientstients v.v. 19% of the olanzapine patients;19% of the olanzapine patients;

PP550.05) and 2% of the risperidone0.05) and 2% of the risperidone

groupgroup v.v. 9% of the olanzapine group dis-9% of the olanzapine group dis-

continued because of weight gain or meta-continued because of weight gain or meta-

bolic effects (bolic effects (PP550.001, comparing all five0.001, comparing all five

treatment groups) (Liebermantreatment groups) (Lieberman et alet al,,

2005). The 12-month results of the large,2005). The 12-month results of the large,

international open-label Intercontinentalinternational open-label Intercontinental

Schizophrenia Outpatient Health Out-Schizophrenia Outpatient Health Out-

comes (IC–SOHO) study have beencomes (IC–SOHO) study have been

published recently (Dossenbachpublished recently (Dossenbach et alet al,,

2005): similar proportions of patients in2005): similar proportions of patients in

the risperidone and olanzapine groupsthe risperidone and olanzapine groups

responded to treatment during the 12responded to treatment during the 12

months (74 and 81%) or had relapsed (9months (74 and 81%) or had relapsed (9

and 8%) (response and relapse wereand 8%) (response and relapse were

defined according to patient scores on thedefined according to patient scores on the

Clinical Global Impression–SchizophreniaClinical Global Impression–Schizophrenia

scale).scale).

In their meta-analysis of studies ofIn their meta-analysis of studies of

atypical antipsychotics, Davisatypical antipsychotics, Davis et alet al (2003)(2003)

reported that the effect sizes of risperidonereported that the effect sizes of risperidone

and olanzapine (compared with conven-and olanzapine (compared with conven-

tional antipsychotics) were similar (0.25tional antipsychotics) were similar (0.25

and 0.21 respectively) and highly signifi-and 0.21 respectively) and highly signifi-

cant (cant (PP550.001). This analysis included0.001). This analysis included

data from 22 risperidone trials and 14data from 22 risperidone trials and 14

olanzapine trials.olanzapine trials.

The primary efficacy result of our trialThe primary efficacy result of our trial

was that in the short term (weeks 1–13)was that in the short term (weeks 1–13)

long-acting injectable risperidone was aslong-acting injectable risperidone was as

effective as oral olanzapine in the treat-effective as oral olanzapine in the treat-

ment of patients with schizophrenia orment of patients with schizophrenia or

schizoaffective disorder, an expected out-schizoaffective disorder, an expected out-

come given the previous findings ofcome given the previous findings of

short-term studies of the oral formulationsshort-term studies of the oral formulations

of the two agents.of the two agents.

Efficacy of the two treatmentsEfficacy of the two treatments

Significant reductions in PANSS total andSignificant reductions in PANSS total and

factor scores were seen in the analyses offactor scores were seen in the analyses of

the short-term and long-term data in boththe short-term and long-term data in both

treatment groups. Patients receiving long-treatment groups. Patients receiving long-

acting risperidone demonstrated significantacting risperidone demonstrated significant

benefits over treatment with olanzapine onbenefits over treatment with olanzapine on

two outcomes: clinical improvement (attwo outcomes: clinical improvement (at

least 20% reduction in PANSS total score)least 20% reduction in PANSS total score)

at month 12 and at end-point, and im-at month 12 and at end-point, and im-

provement on a PANSS factor at monthprovement on a PANSS factor at month

12 (disorganised thoughts). According to12 (disorganised thoughts). According to

the patients’ ratings in both treatmentthe patients’ ratings in both treatment

groups, quality of life was improved fromgroups, quality of life was improved from

baseline to end-point.baseline to end-point.

Long-term outcomesLong-term outcomes

Figure 2 shows that the improvements withFigure 2 shows that the improvements with

long-acting risperidone and olanzapine inlong-acting risperidone and olanzapine in

PANSS total scores and scores on three ofPANSS total scores and scores on three of

the five factors start to diverge at monthsthe five factors start to diverge at months

9–12, suggesting more positive long-term9–12, suggesting more positive long-term

responses to long-acting risperidone thanresponses to long-acting risperidone than

to olanzapine. A similar trend was evidentto olanzapine. A similar trend was evident

in the data on clinical improvement (at leastin the data on clinical improvement (at least

20% reduction in PANSS total score).20% reduction in PANSS total score).

These results seem to be in line with those ofThese results seem to be in line with those of

a previous study (Hogartya previous study (Hogarty et alet al, 1979), which, 1979), which

reported comparable relapse rates with depotreported comparable relapse rates with depot

and oral antipsychotics (fluphenazine decano-and oral antipsychotics (fluphenazine decano-

ate and fluphenazine hydrochloride) duringate and fluphenazine hydrochloride) during

the first year of treatment (39 and 35% re-the first year of treatment (39 and 35% re-

spectively), but substantially lower rates withspectively), but substantially lower rates with

the depot medicationthe depot medication than with the oralthan with the oral

formulation duringformulation during the second treatmentthe second treatment

year (8 and 42% respectively).year (8 and 42% respectively).

The high medication adherence rates inThe high medication adherence rates in

this 1-year controlled study are note-this 1-year controlled study are note-

worthy. The mean time off drug was 0.7worthy. The mean time off drug was 0.7

days (s.d.days (s.d.¼3.7) in the oral olanzapine3.7) in the oral olanzapine

group, a substantially higher rate than re-group, a substantially higher rate than re-

ported in 1-year and 2-year studies ofported in 1-year and 2-year studies of

adherence rates in patients with schizo-adherence rates in patients with schizo-

phrenia receiving oral antipsychoticsphrenia receiving oral antipsychotics

(Gilmer(Gilmer et alet al, 2004; Weiden, 2004; Weiden et al,et al, 2004).2004).

Thus, application of our findings to theThus, application of our findings to the

real-world effectiveness of the two medica-real-world effectiveness of the two medica-

tions will need to take into account thetions will need to take into account the

impact of medication adherence rates onimpact of medication adherence rates on

treatment outcome.treatment outcome.

TolerabilityTolerability

A high proportion of the patients com-A high proportion of the patients com-

pleted the 1-year trial (65% of the long-pleted the 1-year trial (65% of the long-

acting risperidone group and 62% of theacting risperidone group and 62% of the

olanzapine group). Both treatments wereolanzapine group). Both treatments were

safe and well tolerated. Few patients (7 insafe and well tolerated. Few patients (7 in

the risperidone group and 11 in thethe risperidone group and 11 in the

olanzapine group) withdrew from treat-olanzapine group) withdrew from treat-

ment bement because of an adverse event. Thecause of an adverse event. The

incidence of extrapyramidal adverse eventsincidence of extrapyramidal adverse events

was higher in the long-acting risperidonewas higher in the long-acting risperidone

group than in the olanzapine group at base-group than in the olanzapine group at base-

line, but by months 9–12 the rates were com-line, but by months 9–12 the rates were com-

parable in the two groups (this does notparable in the two groups (this does not

appear to be a result of differential with-appear to be a result of differential with-

drawal rates). New-onset tardive dyskinesiadrawal rates). New-onset tardive dyskinesia

(reported in two patients in each treatment(reported in two patients in each treatment

group) was a rare event. Increases in bodygroup) was a rare event. Increases in body

weight andweight and BMI were significantly lowerBMI were significantly lower

in the long-in the long-acting risperidone group thanacting risperidone group than

in the olanzapine group.in the olanzapine group.

ImplicationsImplications

In patients with schizophrenia or schizo-In patients with schizophrenia or schizo-

affective disorder, long-acting risperidoneaffective disorder, long-acting risperidone

and olanzapine tablets were efficaciousand olanzapine tablets were efficacious

and well tolerated over the 12-month dura-and well tolerated over the 12-month dura-

tion of this study. The efficacy results sug-tion of this study. The efficacy results sug-

gest that in the long term patients mightgest that in the long term patients might

benefit more from treatment with long-act-benefit more from treatment with long-act-

ing risperidone than with oral olanzapine,ing risperidone than with oral olanzapine,

but longer-term comparative data will helpbut longer-term comparative data will help

to confirm these observations.to confirm these observations.
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