
BackgroundBackground Fewcontrolled studiesFewcontrolled studies

have examined the use of atypicalhave examined the use of atypical

antipsychotic drugs for prevention ofantipsychotic drugs for prevention of

relapse inpatientswith bipolar I disorder.relapse inpatientswith bipolar I disorder.

AimsAims To evaluatewhetherolanzapineTo evaluatewhetherolanzapine

plus either lithiumor valproate reducesplus either lithiumor valproate reduces

the rate of relapse, comparedwith lithiumthe rate of relapse, comparedwith lithium

or valproate alone.or valproate alone.

MethodMethod Patients achieving syndromicPatients achieving syndromic

remission after 6 weeks’treatmentwithremission after 6 weeks’treatmentwith

olanzapine plus either lithium (0.6^olanzapine plus either lithium (0.6^

1.2mmol/l) or valproate (50^1251.2mmol/l) or valproate (50^125 mmg/ml)g/ml)

received lithiumor valproate plus eitherreceived lithiumor valproate plus either

olanzapine 5^20mg/day (combinationolanzapine 5^20mg/day (combination

therapy) or placebo (monotherapy), andtherapy) or placebo (monotherapy), and

were followedin a double-masked trial forwere followedin a double-maskedtrial for

18 months.18 months.

ResultsResults The treatmentdifference inThe treatmentdifference in

time to relapse into eithermania ortime to relapse into eithermania or

depressionwasnot significant fordepressionwasnot significant for

syndromic relapse (mediantime tosyndromic relapse (mediantime to

relapse: combinationtherapy 94 days,relapse: combinationtherapy 94 days,

monotherapy 40.5 days;monotherapy 40.5 days; PP¼0.742), but0.742), but

was significant for symptomatic relapsewas significant for symptomatic relapse

(combinationtherapy163 days,(combinationtherapy163 days,

monotherapy 42 days;monotherapy 42 days; PP¼0.023).0.023).

ConclusionsConclusions Patients takingPatients taking

olanzapine added to lithiumor valproateolanzapine added to lithiumor valproate

experienced sustained symptomaticexperienced sustained symptomatic

remission, butnot syndromic remission,remission, but not syndromic remission,

for longer thanthose receiving lithiumorfor longer thanthose receivinglithiumor

valproatemonotherapy.valproatemonotherapy.
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Long-term efficacy has not been wellLong-term efficacy has not been well

demonstrated for most currently availabledemonstrated for most currently available

treatment regimens for bipolar disorder.treatment regimens for bipolar disorder.

Pharmacotherapy increasingly has involvedPharmacotherapy increasingly has involved

combination therapy, typically consistingcombination therapy, typically consisting

of a combination of lithium and anotherof a combination of lithium and another

psychotropic agent such as an anti-psychotropic agent such as an anti-

psychotic. Historically, the use of conven-psychotic. Historically, the use of conven-

tional antipsychotics has been hamperedtional antipsychotics has been hampered

by a risk of tardive dyskinesia (Kane &by a risk of tardive dyskinesia (Kane &

Smith, 1982) and worsening of depressionSmith, 1982) and worsening of depression

(Morgan, 1972). Atypical antipsychotics(Morgan, 1972). Atypical antipsychotics

may hold promise in avoiding the draw-may hold promise in avoiding the draw-

backs of the conventional antipsychotics,backs of the conventional antipsychotics,

but there have been hardly any controlledbut there have been hardly any controlled

studies of atypical antipsychotics in thestudies of atypical antipsychotics in the

prophylactic treatment of bipolar disorder.prophylactic treatment of bipolar disorder.

We report here the results of an 18-month,We report here the results of an 18-month,

double-masked, relapse prevention study ofdouble-masked, relapse prevention study of

patients with bipolar disorder who hadpatients with bipolar disorder who had

achieved remission with olanzapine in com-achieved remission with olanzapine in com-

bination with lithium or valproate. Thisbination with lithium or valproate. This

phase of the study was designed to comparephase of the study was designed to compare

continuation of combination treatmentcontinuation of combination treatment v.v.

monotherapy, using an analysis definedmonotherapy, using an analysis defined

a prioria priori involving both syndromic andinvolving both syndromic and

symptomatic definitions of relapse.symptomatic definitions of relapse.

METHODMETHOD

Participants were men and women agedParticipants were men and women aged

18–70 years who had achieved syndromic18–70 years who had achieved syndromic

remission from an index manic or mixedremission from an index manic or mixed

episode after receiving olanzapine plusepisode after receiving olanzapine plus

lithium or valproate during a 6-week,lithium or valproate during a 6-week,

double-masked study that compareddouble-masked study that compared

combination treatment with lithium orcombination treatment with lithium or

valproate monotherapy, as previouslyvalproate monotherapy, as previously

reported (Tohenreported (Tohen et alet al, 2002). Briefly,, 2002). Briefly,

patients received open-label lithium orpatients received open-label lithium or

valproate plus additional olanzapine orvalproate plus additional olanzapine or

placebo under double-masked conditions.placebo under double-masked conditions.

All patients had been diagnosed withAll patients had been diagnosed with

bipolar I disorder, manic or mixed episode,bipolar I disorder, manic or mixed episode,

with or without psychotic features, usingwith or without psychotic features, using

the Structured Clinical Interview for thethe Structured Clinical Interview for the

DSM–IV (FirstDSM–IV (First et alet al, 1997; American, 1997; American

Psychiatric Association, 1994). Prior toPsychiatric Association, 1994). Prior to

enrolment in the acute phase, participantsenrolment in the acute phase, participants

had to have experienced at least two pre-had to have experienced at least two pre-

vious mood episodes (depressed, manic orvious mood episodes (depressed, manic or

mixed). They were also required to havemixed). They were also required to have

had a documented trial at a therapeutichad a documented trial at a therapeutic

blood level of lithium (0.6–1.2 mmol/l) orblood level of lithium (0.6–1.2 mmol/l) or

valproate (50–125valproate (50–125 mmg/ml) for at least 2g/ml) for at least 2

weeks immediately prior to enrolment andweeks immediately prior to enrolment and

to have demonstrated persistent manicto have demonstrated persistent manic

symptoms, as defined from a Young Maniasymptoms, as defined from a Young Mania

Rating Scale (YMRS; YoungRating Scale (YMRS; Young et alet al, 1978), 1978)

total score of 16 or more at both enrolmenttotal score of 16 or more at both enrolment

(visit 1) and randomisation (visit 2). Any of(visit 1) and randomisation (visit 2). Any of

the following was considered grounds forthe following was considered grounds for

exclusion from entry: pregnancy; seriousexclusion from entry: pregnancy; serious

and unstable medical illness; DSM–IV sub-and unstable medical illness; DSM–IV sub-

stance dependence within the past 30 daysstance dependence within the past 30 days

(except nicotine or caffeine); documented(except nicotine or caffeine); documented

history of intolerance to olanzapine; andhistory of intolerance to olanzapine; and

serious suicidal risk. Patients who achievedserious suicidal risk. Patients who achieved

remission with the combination therapy ofremission with the combination therapy of

olanzapine plus lithium or valproate wereolanzapine plus lithium or valproate were

randomly reassigned using a unique drugrandomly reassigned using a unique drug

kit number (via a call-in interactive voicekit number (via a call-in interactive voice

response system) in a 1:1 ratio to treatmentresponse system) in a 1:1 ratio to treatment

with either the combination of olanzapinewith either the combination of olanzapine

plus lithium or valproate (A) or lithium orplus lithium or valproate (A) or lithium or

valproate monotherapy (B). All patients,valproate monotherapy (B). All patients,

study site personnel and sponsor investiga-study site personnel and sponsor investiga-

tors were masked to the randomisationtors were masked to the randomisation

codes. Prior to participation, all patientscodes. Prior to participation, all patients

received a complete description of the studyreceived a complete description of the study

and signed an informed consent documentand signed an informed consent document

approved by their study site’s institutionalapproved by their study site’s institutional

review board. To enter the relapse preven-review board. To enter the relapse preven-

tion phase of the study, patients receivingtion phase of the study, patients receiving

co-therapy during the acute phase had toco-therapy during the acute phase had to

demonstrate syndromic remission accord-demonstrate syndromic remission accord-

ing to established research definitionsing to established research definitions

(Tohen(Tohen et alet al, 1992; Strakowski, 1992; Strakowski et alet al,,

1998) at the end of the acute phase (week1998) at the end of the acute phase (week

6), as follows:6), as follows:

(a)(a) DSM–IV ‘A’ criteria for current manicDSM–IV ‘A’ criteria for current manic

episode no worse than mild (scoreepisode no worse than mild (score 4433

in a range of 1 to 7), ‘B’ criteria noin a range of 1 to 7), ‘B’ criteria no

worse than mild (worse than mild (443, range 1–7), and3, range 1–7), and

no more than two ‘B’ criteria thatno more than two ‘B’ criteria that

were mild (3, range 1–7);were mild (3, range 1–7);

(b)(b) all DSM–IV ‘A’ criteria for currentall DSM–IV ‘A’ criteria for current

major depressive episode no worsemajor depressive episode no worse

than mild (than mild (443, range 1–7), and no3, range 1–7), and no

more than three ‘A’ criteria mild (3,more than three ‘A’ criteria mild (3,

range 1–7).range 1–7).

Patients who received combinationPatients who received combination

treatment during the acute phase and hadtreatment during the acute phase and had

achieved syndromic remission of bothachieved syndromic remission of both

mania and depression as defined abovemania and depression as defined above

were randomly reassigned at visit 8 (weekwere randomly reassigned at visit 8 (week
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6 of the acute phase) in a 1:1 ratio to6 of the acute phase) in a 1:1 ratio to

receive an additional 18 months of double-receive an additional 18 months of double-

masked therapy, consisting of eithermasked therapy, consisting of either

olanzapine (flexible dosage range of 5 mg,olanzapine (flexible dosage range of 5 mg,

10 mg, 15 mg or 20 mg per day) in combi-10 mg, 15 mg or 20 mg per day) in combi-

nation with lithium or valproate (combina-nation with lithium or valproate (combina-

tion therapy), or placebo added to lithiumtion therapy), or placebo added to lithium

or valproate (monotherapy). Patients con-or valproate (monotherapy). Patients con-

tinued taking the same mood stabiliser thattinued taking the same mood stabiliser that

they had received during the acute phase,they had received during the acute phase,

the choice of which was determined bythe choice of which was determined by

the site investigator. As in the acute phase,the site investigator. As in the acute phase,

mood stabiliser therapy was not masked;mood stabiliser therapy was not masked;

only the addition of olanzapine or placeboonly the addition of olanzapine or placebo

was conducted under double-masked con-was conducted under double-masked con-

ditions. Patients in the combination therapyditions. Patients in the combination therapy

group began treatment with 10 mg per daygroup began treatment with 10 mg per day

of olanzapine, given on the evening of visitof olanzapine, given on the evening of visit

8. The period between visits was 1 week for8. The period between visits was 1 week for

the first two assessments (visits 9 and 10), 2the first two assessments (visits 9 and 10), 2

weeks for the next assessment (visit 11), 4weeks for the next assessment (visit 11), 4

weeks for the assessment after that (visitweeks for the assessment after that (visit

12), and 8 weeks for the remainder of the12), and 8 weeks for the remainder of the

study (visits 13 to 20). To maintain mask-study (visits 13 to 20). To maintain mask-

ing, treatment took the form of two 5 mging, treatment took the form of two 5 mg

capsules (either olanzapine or placebo),capsules (either olanzapine or placebo),

titrated up in increments of one capsule,titrated up in increments of one capsule,

or down by any number of decrements ator down by any number of decrements at

the investigator’s discretion, as indicatedthe investigator’s discretion, as indicated

by each patient’s symptom improvementby each patient’s symptom improvement

and treatment tolerance. Patients unableand treatment tolerance. Patients unable

to tolerate the minimum dose (one capsule)to tolerate the minimum dose (one capsule)

were withdrawn from the study. Duringwere withdrawn from the study. During

this relapse prevention phase of the study,this relapse prevention phase of the study,

the blood levels of lithium and valproatethe blood levels of lithium and valproate

remained within the therapeutic rangeremained within the therapeutic range

(lithium 0.6–1.2 mmol/l, valproate 50–(lithium 0.6–1.2 mmol/l, valproate 50–

125125 mmg/ml), as previously defined. If lithiumg/ml), as previously defined. If lithium

or valproate levels deviated from this thera-or valproate levels deviated from this thera-

peutic range, the investigator adjusted thepeutic range, the investigator adjusted the

dosage of either drug to re-establish blooddosage of either drug to re-establish blood

levels within the range. Patients were per-levels within the range. Patients were per-

mitted adjunctive use of benzodiazepinesmitted adjunctive use of benzodiazepines

((442 mg lorazepam equivalent per day) for2 mg lorazepam equivalent per day) for

no more than 5 consecutive days, or 60no more than 5 consecutive days, or 60

days cumulatively. Anticholinergic therapydays cumulatively. Anticholinergic therapy

(benzatropine mesylate(benzatropine mesylate 442 mg per day)2 mg per day)

was permitted throughout the study forwas permitted throughout the study for

treatment of extrapyramidal side-effectstreatment of extrapyramidal side-effects

but not for prophylaxis. Aside from studybut not for prophylaxis. Aside from study

drugs, benzodiazepines and anticholiner-drugs, benzodiazepines and anticholiner-

gics, no other psychiatric drug wasgics, no other psychiatric drug was

permitted during the study.permitted during the study.

AssessmentsAssessments

Relapse was assessed as:Relapse was assessed as:

(a)(a) syndromic, meeting DSM–IV criteriasyndromic, meeting DSM–IV criteria

for a manic, mixed or depressivefor a manic, mixed or depressive

episode (American Psychiatric Associa-episode (American Psychiatric Associa-

tion, 1994)tion, 1994)

(b)(b) symptomatic, using the total score onsymptomatic, using the total score on

the YMRS and the 21-item Hamiltonthe YMRS and the 21-item Hamilton

Rating Scale for Depression (HRSD–Rating Scale for Depression (HRSD–

21; Hamilton, 1967).21; Hamilton, 1967).

Patients who not only met the require-Patients who not only met the require-

ments for syndromic remission at the endments for syndromic remission at the end

of the acute phase but also met the sympto-of the acute phase but also met the sympto-

matic remission criteria (YMRS total scorematic remission criteria (YMRS total score

4412 and HRSD–21 total score12 and HRSD–21 total score 448) were8) were

assessed for symptomatic relapse duringassessed for symptomatic relapse during

this extension phase. Symptomatic relapsethis extension phase. Symptomatic relapse

of mania was defined as a YMRS totalof mania was defined as a YMRS total

score rating of 15 or greater after havingscore rating of 15 or greater after having

previously met the criteria for symptomaticpreviously met the criteria for symptomatic

and syndromic remission. Symptomaticand syndromic remission. Symptomatic

relapse of depression was defined as anrelapse of depression was defined as an

HRSD–21 total score rating of 15 or greaterHRSD–21 total score rating of 15 or greater

after having previously met the criteria forafter having previously met the criteria for

both symptomatic and syndromic remission.both symptomatic and syndromic remission.

To assess relapse prevention, survivalTo assess relapse prevention, survival

analyses were conducted to determine theanalyses were conducted to determine the

times to syndromic relapse (the study’s pri-times to syndromic relapse (the study’s pri-

mary outcome measure) and symptomaticmary outcome measure) and symptomatic

relapse of any mood episode, whetherrelapse of any mood episode, whether

manic, depressive or mixed. Times to re-manic, depressive or mixed. Times to re-

lapse were based on the date of the assess-lapse were based on the date of the assess-

ment when relapse criteria were first metment when relapse criteria were first met

or, if censored to relapse, the final assess-or, if censored to relapse, the final assess-

ment date, each relative to the date ofment date, each relative to the date of

randomisation. Patient assessments wererandomisation. Patient assessments were

conducted by mental health care profes-conducted by mental health care profes-

sionals, including psychiatrists, psycho-sionals, including psychiatrists, psycho-

logists, nurses and other mental healthlogists, nurses and other mental health

caregivers with an advanced clinical degreecaregivers with an advanced clinical degree

or certification. Raters were trained in theor certification. Raters were trained in the

use of symptom rating scales before theuse of symptom rating scales before the

study began. Changes in dosage levels ofstudy began. Changes in dosage levels of

randomised therapy were made by the pre-randomised therapy were made by the pre-

scribing principal investigator at each site.scribing principal investigator at each site.

This investigator might have also beenThis investigator might have also been

responsible for outcomes assessment, butresponsible for outcomes assessment, but

was not necessarily the rater.was not necessarily the rater.

Serum concentrations of lithium orSerum concentrations of lithium or

valproate were assessed at every visit tovalproate were assessed at every visit to

determine if the therapeutic blood leveldetermine if the therapeutic blood level

was maintained. To estimate the meanwas maintained. To estimate the mean

blood level, the area under the serum con-blood level, the area under the serum con-

centration curve (AUC) was determinedcentration curve (AUC) was determined

for each patient. The AUC was calculatedfor each patient. The AUC was calculated

with a weighted average of mean serumwith a weighted average of mean serum

concentrations at each pair of consecutiveconcentrations at each pair of consecutive

visits, weighted by the number of daysvisits, weighted by the number of days

between those two visits.between those two visits.

Scales for assessment of extrapyramidalScales for assessment of extrapyramidal

side-effects included the Simpson–Angusside-effects included the Simpson–Angus

Scale (Simpson & Angus, 1970), the BarnesScale (Simpson & Angus, 1970), the Barnes

Akathisia Rating Scale (BARS; Barnes,Akathisia Rating Scale (BARS; Barnes,

1989) and the Abnormal Involuntary1989) and the Abnormal Involuntary

Movement Scale (AIMS; Guy, 1976).Movement Scale (AIMS; Guy, 1976).

Treatment-emergent parkinsonism wasTreatment-emergent parkinsonism was

defined as a Simpson–Angus Scale scoredefined as a Simpson–Angus Scale score

greater than 3 at any time following a scoregreater than 3 at any time following a score

of 3 or less during the acute period. Treat-of 3 or less during the acute period. Treat-

ment-emergent akathisia was defined as ament-emergent akathisia was defined as a

BARS score of 2 or more at any time fol-BARS score of 2 or more at any time fol-

lowing a score of less than 2 during thelowing a score of less than 2 during the

acute period. A score of 3 or more on anyacute period. A score of 3 or more on any

of the first seven AIMS items, or a scoreof the first seven AIMS items, or a score

of 2 or more on any two of the first sevenof 2 or more on any two of the first seven

AIMS items, was taken to be indicative ofAIMS items, was taken to be indicative of

long-term treatment-emergent dyskineticlong-term treatment-emergent dyskinetic

symptoms, given that neither of these cri-symptoms, given that neither of these cri-

teria was met during the acute period. Thisteria was met during the acute period. This

definition of treatment-emergent dyskineticdefinition of treatment-emergent dyskinetic

symptoms is consistent with the cross-symptoms is consistent with the cross-

sectional symptom severity criteria sug-sectional symptom severity criteria sug-

gested by Schooler & Kane (1982) asgested by Schooler & Kane (1982) as

research diagnostic criteria. Assessment ofresearch diagnostic criteria. Assessment of

vital signs and weight and a full blood ana-vital signs and weight and a full blood ana-

lysis (including prolactin and non-fastinglysis (including prolactin and non-fasting

glucose levels) were performed at each visit.glucose levels) were performed at each visit.

Statistical analysesStatistical analyses

The sample size was planned on theThe sample size was planned on the

assumption that 75% of patients receivingassumption that 75% of patients receiving

olanzapine plus lithium or valproate duringolanzapine plus lithium or valproate during

the preceding acute phase would be in syn-the preceding acute phase would be in syn-

dromic remission, yielding approximatelydromic remission, yielding approximately

168 eligible patients for the relapse pre-168 eligible patients for the relapse pre-

vention phase of the study. With equalvention phase of the study. With equal

allocation into the combination and mono-allocation into the combination and mono-

therapy treatment groups, this sample sizetherapy treatment groups, this sample size

provided 96% power to detect a differenceprovided 96% power to detect a difference

in time to relapse using the log-rank testin time to relapse using the log-rank test

assuming an 18-month syndromic relapseassuming an 18-month syndromic relapse

of bipolar disorder of 30% and 60% forof bipolar disorder of 30% and 60% for

combination therapy and monotherapycombination therapy and monotherapy

respectively, and a 10% loss to follow-uprespectively, and a 10% loss to follow-up

in each group. Time-to-relapse curves forin each group. Time-to-relapse curves for

the therapy groups were estimated withthe therapy groups were estimated with

the Kaplan–Meier technique and the curvesthe Kaplan–Meier technique and the curves

were compared using the log-rank test.were compared using the log-rank test.

Median length of follow-up to the pointMedian length of follow-up to the point

of relapse or censoring is used to describeof relapse or censoring is used to describe

time to relapse in each group. Similartime to relapse in each group. Similar

analyses were performed to examine timeanalyses were performed to examine time

to discontinuation. A Cox proportionalto discontinuation. A Cox proportional

hazards regression approach allowedhazards regression approach allowed

examination of differential time to relapseexamination of differential time to relapse

comparing the therapies based on subgroupcomparing the therapies based on subgroup

factors (age, gender, racial origin, psychoticfactors (age, gender, racial origin, psychotic

features, history of cycling course, type offeatures, history of cycling course, type of

index episode) by inclusion of a therapy–index episode) by inclusion of a therapy–

subgroup interaction. For rating scales,subgroup interaction. For rating scales,

total scores were derived from the individualtotal scores were derived from the individual

items; if any item was missing, the totalitems; if any item was missing, the total
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score was treated as missing. Analysis ofscore was treated as missing. Analysis of

variance was used to evaluate quantitativevariance was used to evaluate quantitative

change, including terms for treatment,change, including terms for treatment,

investigator, and treatment–investigatorinvestigator, and treatment–investigator

interaction; treatment differences are char-interaction; treatment differences are char-

acterised with 95% confidence intervalsacterised with 95% confidence intervals

about the mean change difference. Fisher’sabout the mean change difference. Fisher’s

exact test was used to compare rates ofexact test was used to compare rates of

relapse and discontinuation; incidence ratesrelapse and discontinuation; incidence rates

of treatment-emergent adverse events andof treatment-emergent adverse events and

scale-based extrapyramidal side-effects arescale-based extrapyramidal side-effects are

shown with an asymptomatic 95% confi-shown with an asymptomatic 95% confi-

dence interval about the risk differencedence interval about the risk difference

(combination therapy minus monotherapy).(combination therapy minus monotherapy).

Tests of treatment differences were two-Tests of treatment differences were two-

sided, with ansided, with an aa level of 0.05; significancelevel of 0.05; significance

of interactions was tested at anof interactions was tested at an aa level oflevel of

0.10. Measurements taken at the last0.10. Measurements taken at the last

acute-phase visit (end-point, week 6 of acuteacute-phase visit (end-point, week 6 of acute

phase) served as the baseline for all continu-phase) served as the baseline for all continu-

ous measures of efficacy and safety. Cate-ous measures of efficacy and safety. Cate-

gorical treatment-emergent events weregorical treatment-emergent events were

defined as those that worsened or firstdefined as those that worsened or first

occurred after the acute phase of therapy.occurred after the acute phase of therapy.

RESULTSRESULTS

Sample characteristicsSample characteristics
and dispositionand disposition

The study was conducted at 29 sites in theThe study was conducted at 29 sites in the

USA and Canada between SeptemberUSA and Canada between September

1997 and October 2000. Of those assessed1997 and October 2000. Of those assessed

at the end of the preceding acute phaseat the end of the preceding acute phase

(Fig. 1), 99 patients who had received olan-(Fig. 1), 99 patients who had received olan-

zapine combined with either lithium orzapine combined with either lithium or

valproate during the double-masked acutevalproate during the double-masked acute

phase achieved syndromic remission ofphase achieved syndromic remission of

bipolar disorder and were reassignedbipolar disorder and were reassigned

randomly either to continue with double-randomly either to continue with double-

masked therapy consisting of olanzapinemasked therapy consisting of olanzapine

in combination with lithium or valproatein combination with lithium or valproate

(combination therapy,(combination therapy, nn¼51) or to51) or to

discontinue olanzapine and receive placebodiscontinue olanzapine and receive placebo

added to lithium or valproate (mono-added to lithium or valproate (mono-

therapy,therapy, nn¼48). The treatment groups were48). The treatment groups were

comparable with respect to mean age,comparable with respect to mean age,

racial origin and gender (Table 1).racial origin and gender (Table 1).

Prior to randomisation in the acutePrior to randomisation in the acute

treatment period, the median duration oftreatment period, the median duration of

mood stabiliser therapy immediately beforemood stabiliser therapy immediately before

study entry was 67 days, and 203 of thestudy entry was 67 days, and 203 of the

344 patients enrolled in the acute phase344 patients enrolled in the acute phase

had a duration of therapy greater than 6had a duration of therapy greater than 6

weeks. Of the 99 patients entering theweeks. Of the 99 patients entering the

relapse prevention phase, almost two-thirdsrelapse prevention phase, almost two-thirds

((nn¼63) were receiving valproate. As char-63) were receiving valproate. As char-

acterised by their index episode at studyacterised by their index episode at study

initiation, patients with mania (initiation, patients with mania (nn¼50) and50) and

mixed states (mixed states (nn¼49) were about equally49) were about equally

represented. A rapid-cycling course wasrepresented. A rapid-cycling course was

present in 41 patients, and 26 exhibitedpresent in 41 patients, and 26 exhibited

psychotic features in their index episodepsychotic features in their index episode

of mania. The duration and nature of theof mania. The duration and nature of the

illness appear consistent between treatmentillness appear consistent between treatment

groups (Table 1).groups (Table 1).

The mean drug dosages and serum con-The mean drug dosages and serum con-

centrations in the two groups are shown incentrations in the two groups are shown in

Table 2. Concomitant use of benzodiaze-Table 2. Concomitant use of benzodiaze-

pines in the combination therapy grouppines in the combination therapy group

(10 of 51, 20%) was similar to that in the(10 of 51, 20%) was similar to that in the

monotherapy group (14 of 48, 29%). Inmonotherapy group (14 of 48, 29%). In

addition, concomitant use of anticholiner-addition, concomitant use of anticholiner-

gics was similar in the two groups (combi-gics was similar in the two groups (combi-

nation treatment 5 of 51, 10%;nation treatment 5 of 51, 10%;

monotherapy 7 of 48, 15%).monotherapy 7 of 48, 15%).

The percentage of patients completingThe percentage of patients completing

the 18-month follow-up period was nearlythe 18-month follow-up period was nearly

three times higher in the combinationthree times higher in the combination

treatment group than in the monotherapytreatment group than in the monotherapy

group (combination treatment 31%,group (combination treatment 31%,

monotherapy 10%;monotherapy 10%; PP¼0.014). Moreover,0.014). Moreover,

3 3 93 3 9

Fig. 1Fig. 1 Study profile.Study profile.

Table1Table1 Illness and demographic characteristics of the study sampleIllness and demographic characteristics of the study sample

CharacteristicCharacteristic Olanzapine combinationOlanzapine combination

therapy (therapy (nn¼51)51)

Lithium/valproateLithium/valproate

monotherapy (monotherapy (nn¼48)48)

Age (years): mean (range)Age (years): mean (range) 43.5 (19^69)43.5 (19^69) 39 (20^65)39 (20^65)

Males (%)Males (%) 52.952.9 43.843.8

White (%)White (%) 84.384.3 85.485.4

Mixed index episode (%)Mixed index episode (%) 49.049.0 50.050.0

Index episode without psychotic features (%)Index episode without psychotic features (%) 72.572.5 75.075.0

Rapid-cycling course (%)Rapid-cycling course (%) 43.143.1 39.639.6

Receiving valproate (%)Receiving valproate (%) 64.764.7 62.562.5

Age at onset of bipolar disorder (years): medianAge at onset of bipolar disorder (years): median 2222 2020

Previous episodes (Previous episodes (nn): median): median

ManicManic 1010 66

MixedMixed 77 55

DepressedDepressed 33 1.51.5

Length of index episode at entry (days): medianLength of index episode at entry (days): median 5858 7878

Currently employed (%)Currently employed (%) 14.014.0 14.614.6
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time to discontinuation differed signifi-time to discontinuation differed signifi-

cantly between treatment groups (cantly between treatment groups (ww22
11¼

3.86,3.86, PP¼0.049, log-rank test), with median0.049, log-rank test), with median

length of follow-up of 111 days for combi-length of follow-up of 111 days for combi-

nation therapy compared with 82 days fornation therapy compared with 82 days for

monotherapy. The proportions of specificmonotherapy. The proportions of specific

reasons for discontinuation were notreasons for discontinuation were not

significantly different between treatmentsignificantly different between treatment

groups.groups.

Relapse preventionRelapse prevention

At the start of the relapse prevention phase,At the start of the relapse prevention phase,

99 patients were assessed as being in syn-99 patients were assessed as being in syn-

dromic remission of bipolar disorder. Timedromic remission of bipolar disorder. Time

to relapse into a syndromic affective epi-to relapse into a syndromic affective epi-

sode, whether mania or depression, wassode, whether mania or depression, was

not significantly different between thenot significantly different between the

treatment groups (treatment groups (ww22
11¼0.11,0.11, PP¼0.742,0.742,

log-rank test; hazard ratio 1.13, 95% CIlog-rank test; hazard ratio 1.13, 95% CI

0.55–2.31), with median times to relapse0.55–2.31), with median times to relapse

occurring at 40.5 days for the monotherapyoccurring at 40.5 days for the monotherapy

group and 94 days for the combinationgroup and 94 days for the combination

therapy group. Rates of syndromic relapsetherapy group. Rates of syndromic relapse

into either mania or depression were alsointo either mania or depression were also

not significantly different between treat-not significantly different between treat-

ment groups: combination therapy 15 ofment groups: combination therapy 15 of

51 (29%), monotherapy 15 of 48 (31%);51 (29%), monotherapy 15 of 48 (31%);

PP440.99.0.99.

Of the 99 patients in syndromic remis-Of the 99 patients in syndromic remis-

sion at entry to the relapse preventionsion at entry to the relapse prevention

phase, 68 were assessed to be free fromphase, 68 were assessed to be free from

either manic or depressive symptoms (speci-either manic or depressive symptoms (speci-

fiedfied a prioria priori as YMRS scoreas YMRS score 4412 and12 and

HRSD–21 scoreHRSD–21 score 448) at randomisation.8) at randomisation.

During the maintenance phase, time toDuring the maintenance phase, time to

symptomatic relapse into either mania orsymptomatic relapse into either mania or

depression was significantly longer for thedepression was significantly longer for the

combination therapy group comparedcombination therapy group compared

with the monotherapy group (with the monotherapy group (ww22
11¼5.19,5.19,

PP¼0.023, log-rank test, hazard ratio 2.29,0.023, log-rank test, hazard ratio 2.29,

95% CI 1.10–4.78), with median times to95% CI 1.10–4.78), with median times to

relapse of 163 days for combination treat-relapse of 163 days for combination treat-

ment and 42 days for monotherapyment and 42 days for monotherapy

(Fig. 2). Rates of symptomatic relapse into(Fig. 2). Rates of symptomatic relapse into

either mania or depression were not signif-either mania or depression were not signif-

icantly different between the treatmenticantly different between the treatment

groups: combination therapy 11 of 30groups: combination therapy 11 of 30

(37%); monotherapy 21 of 38 (55%);(37%); monotherapy 21 of 38 (55%);

PP¼0.149.0.149.

Time to symptomatic relapse intoTime to symptomatic relapse into

mania alone during the prevention phasemania alone during the prevention phase

following both syndromic and symptomaticfollowing both syndromic and symptomatic

remission of both mania and depressionremission of both mania and depression

was longer for the combination therapywas longer for the combination therapy

group, but not significantly so (group, but not significantly so (ww22
11¼2.27,2.27,

PP¼0.132, log-rank test; hazard ratio 2.12,0.132, log-rank test; hazard ratio 2.12,

95% CI 0.78–5.77), with median times to95% CI 0.78–5.77), with median times to

relapse of 171.5 days for combinationrelapse of 171.5 days for combination

therapytherapy v.v. 59 days for monotherapy. Rates59 days for monotherapy. Rates

of symptomatic relapse into mania onlyof symptomatic relapse into mania only

were also lower in the combination therapywere also lower in the combination therapy

group (6 of 30, or 20%) than in the mono-group (6 of 30, or 20%) than in the mono-

therapy group (11 of 38, or 29%), but nottherapy group (11 of 38, or 29%), but not

significantly so (significantly so (PP¼0.574). Median times0.574). Median times

to symptomatic relapse into depressionto symptomatic relapse into depression

alone during the extension phase (combina-alone during the extension phase (combina-

tion therapy 163 days, monotherapy 55tion therapy 163 days, monotherapy 55

days) were not statistically significantlydays) were not statistically significantly

different between treatment groupsdifferent between treatment groups

((ww22
11¼3.27,3.27, PP¼0.071, log-rank test; hazard0.071, log-rank test; hazard

ratio 2.24, 95% CI 0.91–5.50). Likewise,ratio 2.24, 95% CI 0.91–5.50). Likewise,

rates of relapse into depression alone,rates of relapse into depression alone,

although lower in the combination therapyalthough lower in the combination therapy

group (7 of 30, or 23%) than in the mono-group (7 of 30, or 23%) than in the mono-

therapy group (15 of 38, or 40%), were nottherapy group (15 of 38, or 40%), were not

significantly different (significantly different (PP¼0.197).0.197).

Subgroup analysesSubgroup analyses

Stratification of data regarding time toStratification of data regarding time to

relapse into either symptomatic mania orrelapse into either symptomatic mania or

depression was conducted using the patientdepression was conducted using the patient

characteristics of age, gender, racial origin,characteristics of age, gender, racial origin,

presence of psychotic features, type ofpresence of psychotic features, type of

index manic episode, presence of rapid-index manic episode, presence of rapid-

cycling course, and mood stabiliser used.cycling course, and mood stabiliser used.

Differences in treatment responsivenessDifferences in treatment responsiveness

were noted between patients stratified bywere noted between patients stratified by

gender or racial origin (Table 3). Reflectinggender or racial origin (Table 3). Reflecting

the overall group results, women receivingthe overall group results, women receiving

combination therapy were found to havecombination therapy were found to have

significantly longer times to a symptomaticsignificantly longer times to a symptomatic

affective (mania or depression) relapse thanaffective (mania or depression) relapse than

did women receiving monotherapy (Fig. 3):did women receiving monotherapy (Fig. 3):

median time to relapse for combinationmedian time to relapse for combination

therapy 177 daystherapy 177 days v.v. monotherapy 27.5monotherapy 27.5

days;days; PP¼0.001, log-rank test. However,0.001, log-rank test. However,

men (Fig. 4) showed no such treatmentmen (Fig. 4) showed no such treatment

difference (median time to relapse for com-difference (median time to relapse for com-

bination therapy 84 daysbination therapy 84 days v.v. monotherapymonotherapy

67 days;67 days; PP¼0.811, log-rank test). Similarly,0.811, log-rank test). Similarly,

stratifying the group by racial originstratifying the group by racial origin

revealed possible differences in treatmentrevealed possible differences in treatment

responsiveness, with White patients show-responsiveness, with White patients show-

ing significantly longer times to sympto-ing significantly longer times to sympto-

matic relapse with combination therapymatic relapse with combination therapy

than with monotherapy, whereas non-than with monotherapy, whereas non-

White patients showed no significantWhite patients showed no significant

difference in treatment responsiveness. Nodifference in treatment responsiveness. No

significant interaction was seen betweensignificant interaction was seen between

treatment and any other subgrouptreatment and any other subgroup

characteristic (presencecharacteristic (presence v.v. absence ofabsence of

psychotic features, manicpsychotic features, manic v.v. mixed indexmixed index

episode, presenceepisode, presence v.v. absence of history ofabsence of history of

rapid cycling, use of valproaterapid cycling, use of valproate v.v. lithium).lithium).

Safety measuresSafety measures

Incidences of common treatment-emergentIncidences of common treatment-emergent

adverse events (Table 4) were for the mostadverse events (Table 4) were for the most

part not dissimilar in the two treatmentpart not dissimilar in the two treatment

3 4 03 4 0

Table 2Table 2 Drug dosages and serum concentrations in patients receiving olanzapine plus lithium or valproateDrug dosages and serum concentrations in patients receiving olanzapine plus lithium or valproate

(combination therapy) comparedwith those receiving lithium or valproate alone(combination therapy) comparedwith those receiving lithium or valproate alone

Combination therapyCombination therapy

Mean (95% CI)Mean (95% CI)

MonotherapyMonotherapy

Mean (95% CI)Mean (95% CI)

OlanzapineOlanzapine

Modal daily dose (mg)Modal daily dose (mg) 8.6 (7.4^9.9)8.6 (7.4^9.9)

LithiumLithium

Daily dose (mg)Daily dose (mg) 1064.6 (954.6^1174.5)1064.6 (954.6^1174.5) 1023.8 (891.2^1156.3)1023.8 (891.2^1156.3)

Blood level (mmol/l)Blood level (mmol/l) 0.76 (0.66^0.86)0.76 (0.66^0.86) 0.74 (0.67^0.81)0.74 (0.67^0.81)

ValproateValproate

Daily dose (mg)Daily dose (mg) 1264.6 (1119.5^1409.6)1264.6 (1119.5^1409.6) 1286.5 (1060.4^1512.6)1286.5 (1060.4^1512.6)

Blood level (Blood level (mmg/ml)g/ml) 67.8 (61.8^73.8)67.8 (61.8^73.8) 66.3 (60.1^72.5)66.3 (60.1^72.5)

Fig. 2Fig. 2 Time to symptomatic relapse (mania orTime to symptomatic relapse (mania or

depression) of patients previously meeting sympto-depression) of patients previously meeting sympto-

matic remission criteria was significantly longermatic remission criteria was significantly longer

((PP¼0.023, log-rank test) for the olanzapine combi-0.023, log-rank test) for the olanzapine combi-

nation therapy group (nation therapy group (nn¼30; solid line) than for the30; solid line) than for the

monotherapy group (monotherapy group (nn¼38; dotted line).Median38; dotted line).Median

time to relapsewas163 days for combination therapytime to relapsewas163 days for combination therapy

and 42 days for monotherapy.and 42 days for monotherapy.
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groups, with the exception of insomnia,groups, with the exception of insomnia,

which occurred in more than a quarterwhich occurred in more than a quarter

((nn¼13) of monotherapy patients compared13) of monotherapy patients compared

with only 2 (4%) combination treatmentwith only 2 (4%) combination treatment

patients, and weight gain, which was morepatients, and weight gain, which was more

common with combination therapy thancommon with combination therapy than

monotherapy (combination therapy 20%,monotherapy (combination therapy 20%,

monotherapy 6%).monotherapy 6%).

On measures of extrapyramidal side-On measures of extrapyramidal side-

effects, mean within-group changes andeffects, mean within-group changes and

treatment differences in changes on thetreatment differences in changes on the

AIMS and the Simpson–Angus and BarnesAIMS and the Simpson–Angus and Barnes

scales were generally small and notscales were generally small and not

clinically meaningful (Table 5). Incidenceclinically meaningful (Table 5). Incidence

rates of scale-based treatment-emergentrates of scale-based treatment-emergent

parkinsonism (combination treatmentparkinsonism (combination treatment

6.4%, monotherapy 8.9%; risk difference6.4%, monotherapy 8.9%; risk difference

772.5%, 95% CI2.5%, 95% CI 7713.4 to 8.4), akathisia13.4 to 8.4), akathisia

(combination therapy 7.5%, monotherapy(combination therapy 7.5%, monotherapy

5.9%; risk difference 1.6%, 95% CI5.9%; risk difference 1.6%, 95% CI 779.79.7

to 13.0) and dyskinesia (combination treat-to 13.0) and dyskinesia (combination treat-

ment 0%, monotherapy 4.2%; risk differ-ment 0%, monotherapy 4.2%; risk differ-

enceence 774.2%, 95% CI4.2%, 95% CI 779.8 to 1.5) also9.8 to 1.5) also

did not differ in a clinically meaningfuldid not differ in a clinically meaningful

manner.manner.

There was no common or clinicallyThere was no common or clinically

relevant treatment-related difference inrelevant treatment-related difference in

vital signs or electrocardiographic measure,vital signs or electrocardiographic measure,

including orthostasis and corrected QTincluding orthostasis and corrected QT

interval. Mean change in body weight frominterval. Mean change in body weight from

baseline to end-point was 3.8 kg greater forbaseline to end-point was 3.8 kg greater for

combination therapy than for monotherapycombination therapy than for monotherapy

(Table 5), and the clinically relevant(Table 5), and the clinically relevant

increase in weight (increase in weight (557% change from7% change from

baseline) was greater for patients receivingbaseline) was greater for patients receiving

combination therapy: combination therapycombination therapy: combination therapy

27%, monotherapy 6%; risk difference27%, monotherapy 6%; risk difference

21.2% (95% CI 7.2 to 35.2). In terms of21.2% (95% CI 7.2 to 35.2). In terms of

laboratory measures (Table 5), patientslaboratory measures (Table 5), patients

in the monotherapy group showed anin the monotherapy group showed an

elevation of mean corpuscular haemoglobinelevation of mean corpuscular haemoglobin

and platelet count values that was greaterand platelet count values that was greater

than that seen among patients in the combi-than that seen among patients in the combi-

nation therapy group. Mean baseline tonation therapy group. Mean baseline to

end-point changes in non-fasting glucoseend-point changes in non-fasting glucose

and non-fasting cholesterol levels wereand non-fasting cholesterol levels were

small, and there was no case of clinicallysmall, and there was no case of clinically

relevant increase in non-fasting glucoserelevant increase in non-fasting glucose

concentration (concentration (5511.1 mmol/l at any post-11.1 mmol/l at any post-

baseline assessment if less than 11.1 mmol/lbaseline assessment if less than 11.1 mmol/l

at baseline) or in non-fasting cholesterolat baseline) or in non-fasting cholesterol

concentration (concentration (556.20 mmol/l at any post-6.20 mmol/l at any post-

baseline assessment if less than 5.17 mmol/lbaseline assessment if less than 5.17 mmol/l

at baseline) in either therapy group.at baseline) in either therapy group.

DISCUSSIONDISCUSSION

To our knowledge, this is the first publishedTo our knowledge, this is the first published

report of a randomised, double-maskedreport of a randomised, double-masked

3 413 41

Table 3Table 3 Subgroup analyses of efficacy: time to recurrence of symptomatic mania or depressionSubgroup analyses of efficacy: time to recurrence of symptomatic mania or depression

SubgroupSubgroup StratumStratum TherapyTherapy nn Median follow-Median follow-

up (days)up (days)

Within-stratumWithin-stratum

ww22 statisticstatistic11
Within-stratumWithin-stratum

PP valuevalue

HazardHazard

ratioratio

InteractionInteraction

PP valuevalue22

AgeAge 5540 years40 years MonotherapyMonotherapy 2020 59.559.5 2.5932.593 0.1070.107 3.753.75 0.6600.660

CombinationCombination 1313 182182

5540 years40 years MonotherapyMonotherapy 1818 28.528.5 6.5836.583 0.0100.010 2.532.53

CombinationCombination 1717 155155

GenderGender MaleMale MonotherapyMonotherapy 1818 6767 0.0570.057 0.8110.811 0.860.86 0.0200.020

CombinationCombination 1616 8484

FemaleFemale MonotherapyMonotherapy 2020 27.527.5 10.70010.700 0.0010.001 5.495.49

CombinationCombination 1414 177177

OriginOrigin WhiteWhite MonotherapyMonotherapy 3333 2828 8.0498.049 0.0050.005 3.073.07 0.0900.090

CombinationCombination 2424 171171

OtherOther MonotherapyMonotherapy 55 7272 0.6090.609 0.4350.435 0.380.38

CombinationCombination 66 8989

Psychotic featuresPsychotic features NoNo MonotherapyMonotherapy 2929 2929 2.6812.681 0.1020.102 2.002.00 0.5950.595

CombinationCombination 2020 139.5139.5

YesYes MonotherapyMonotherapy 99 5656 2.3902.390 0.1220.122 3.153.15

CombinationCombination 1010 272272

Manic episode typeManic episode type ManicManic MonotherapyMonotherapy 2020 28.528.5 8.3498.349 0.0040.004 3.573.57 0.2080.208

CombinationCombination 1717 172172

MixedMixed MonotherapyMonotherapy 1818 5959 0.1920.192 0.6610.661 1.381.38

CombinationCombination 1313 108108

Rapid-cycling courseRapid-cycling course NoNo MonotherapyMonotherapy 2323 5656 2.9652.965 0.0850.085 2.172.17 0.8370.837

CombinationCombination 1616 163163

YesYes MonotherapyMonotherapy 1515 1515 1.8211.821 0.1770.177 2.542.54

CombinationCombination 1414 144144

Mood stabiliserMood stabiliser ValproateValproate MonotherapyMonotherapy 2525 5656 2.5712.571 0.1090.109 2.262.26 0.9840.984

CombinationCombination 2121 171171

LithiumLithium MonotherapyMonotherapy 1313 2828 2.0552.055 0.1520.152 2.302.30

CombinationCombination 99 155155

1. Treatment difference in time to relapse of bipolar disorder, combination therapy (olanzapine plus lithium or valproate)1. Treatment difference in time to relapse of bipolar disorder, combination therapy (olanzapine plus lithium or valproate) v.v. monotherapy; log-rankmonotherapy; log-rank ww22 test.test.
2. Treatment^ subgroup interaction.2. Treatment^subgroup interaction.
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maintenance study of the use of the combi-maintenance study of the use of the combi-

nation of lithium or valproate with anynation of lithium or valproate with any

atypical antipsychotic agent in the preven-atypical antipsychotic agent in the preven-

tion of relapse of bipolar disorder. To date,tion of relapse of bipolar disorder. To date,

published reports of long-term use of atypi-published reports of long-term use of atypi-

cal antipsychotics in bipolar disorder havecal antipsychotics in bipolar disorder have

consisted primarily of uncontrolled open-consisted primarily of uncontrolled open-

label clinical trials, naturalistic prospectivelabel clinical trials, naturalistic prospective

studies or retrospective chart reviewsstudies or retrospective chart reviews

(Banov(Banov et alet al, 1994; Zarate, 1994; Zarate et alet al, 2000;, 2000;

VietaVieta et alet al, 2001). The results of this study, 2001). The results of this study

suggest that, in patients who achievedsuggest that, in patients who achieved

remission from a manic or mixed episoderemission from a manic or mixed episode

after addition of an atypical antipsychoticafter addition of an atypical antipsychotic

agent such as olanzapine to previous treat-agent such as olanzapine to previous treat-

ment with lithium or valproate, the conti-ment with lithium or valproate, the conti-

nuation of combination treatment reducednuation of combination treatment reduced

the rate of relapse of symptomatic bipolarthe rate of relapse of symptomatic bipolar

episodes, compared with patients whoepisodes, compared with patients who

stopped taking olanzapine and whostopped taking olanzapine and who

continued on lithium or valproate mono-continued on lithium or valproate mono-

therapy. The observed difference intherapy. The observed difference in

outcomes based on symptomatic oroutcomes based on symptomatic or

syndromic criteria may be related to thesyndromic criteria may be related to the

relatively more conservative definition ofrelatively more conservative definition of

symptomatic remission used in our study.symptomatic remission used in our study.

To achieve symptomatic remission, patientsTo achieve symptomatic remission, patients

needed to achieve syndromic remission andneeded to achieve syndromic remission and

attain a minimum score on the YMRS andattain a minimum score on the YMRS and

HRSD–21. It is possible that the more con-HRSD–21. It is possible that the more con-

servative definition captured patients whoservative definition captured patients who

were symptomatically more stable. In thesewere symptomatically more stable. In these

patients, combination treatment was signif-patients, combination treatment was signif-

icantly more effective than monotherapy,icantly more effective than monotherapy,

with the median time to relapse increasingwith the median time to relapse increasing

from 42 days to approximately 5 months.from 42 days to approximately 5 months.

Investigators have underscored the import-Investigators have underscored the import-

ance of assessing sub-syndromal depressiveance of assessing sub-syndromal depressive

and manic symptoms (Juddand manic symptoms (Judd et alet al, 2002)., 2002).

Sub-syndromal symptoms may in fact beSub-syndromal symptoms may in fact be

the most common expression of bipolar Ithe most common expression of bipolar I

disorder over its long-term course, and aredisorder over its long-term course, and are

seen at a rate three times that of syndromalseen at a rate three times that of syndromal

symptoms (Juddsymptoms (Judd et alet al, 2002). Thus, when, 2002). Thus, when

presence or absence of a syndromic relapsepresence or absence of a syndromic relapse

is assessed, worsening of residual symptomsis assessed, worsening of residual symptoms

may not be detected, and a true differencemay not be detected, and a true difference

between treatments may thereby be missed.between treatments may thereby be missed.

An interesting finding of this study wasAn interesting finding of this study was

that women were more likely to relapsethat women were more likely to relapse

sooner with monotherapy than with combi-sooner with monotherapy than with combi-

nation therapy; this differential treatmentnation therapy; this differential treatment

response was not observed for men; norresponse was not observed for men; nor

did the treatment–gender interaction occurdid the treatment–gender interaction occur

during the acute phase of this trial. Thereduring the acute phase of this trial. There

is some published evidence of gender differ-is some published evidence of gender differ-

ences in treatment response (Tohenences in treatment response (Tohen et alet al,,

2003), and with respect to olanzapine,2003), and with respect to olanzapine,

women patients with a first-episodewomen patients with a first-episode

psychosis appear to have a greaterpsychosis appear to have a greater

response to olanzapine than to haloperi-response to olanzapine than to haloperi-

dol – an outcome not found with maledol – an outcome not found with male

patients (Goldsteinpatients (Goldstein et alet al, 2002)., 2002).

TolerabilityTolerability

Both the lithium and valproate mono-Both the lithium and valproate mono-

therapies and the combined treatment withtherapies and the combined treatment with

olanzapine were generally well tolerated.olanzapine were generally well tolerated.

During the 18-month study, patients receiv-During the 18-month study, patients receiv-

ing combination therapy gained 2.0 kg,ing combination therapy gained 2.0 kg,

compared with a loss of 1.8 kg in the mono-compared with a loss of 1.8 kg in the mono-

therapy group. It should be noted, however,therapy group. It should be noted, however,

that patients had already gained an averagethat patients had already gained an average

of 3.1 kg during the 6-week acute phaseof 3.1 kg during the 6-week acute phase

(Tohen(Tohen et alet al, 2002). The loss of weight in, 2002). The loss of weight in

the monotherapy patients was probablythe monotherapy patients was probably

secondary to the discontinuation of olanza-secondary to the discontinuation of olanza-

pine. Thus, the weight gain of 2.0 kg in thepine. Thus, the weight gain of 2.0 kg in the

relapse prevention phase should be consid-relapse prevention phase should be consid-

ered additional weight gain after a longerered additional weight gain after a longer

exposure to olanzapine. These mean long-exposure to olanzapine. These mean long-

term weight increases of 5–6 kg with theterm weight increases of 5–6 kg with the

use of olanzapine in combination withuse of olanzapine in combination with

lithium or valproate are similar to thoselithium or valproate are similar to those

reported during long-term monotherapy ofreported during long-term monotherapy of

bipolar disorder (Bowdenbipolar disorder (Bowden et alet al, 2003) and, 2003) and

in schizophrenia (Kinonin schizophrenia (Kinon et alet al, 2001)., 2001).

3 4 23 4 2

Fig. 3Fig. 3 Time to symptomatic relapse (mania orTime to symptomatic relapse (mania or

depression) in women participants.Womenmeetingdepression) in women participants.Womenmeeting

symptomatic remission criteria whowere treatedsymptomatic remission criteria who were treated

with olanzapine in combination with lithium orwith olanzapine in combinationwith lithium or

valproate (valproate (nn¼14; solid line) had a significantly longer14; solid line) had a significantly longer

time to relapse (time to relapse (PP¼0.001, log-rank test) thanwomen0.001, log-rank test) thanwomen

receiving lithium or valproate plus placebo (receiving lithium or valproate plus placebo (nn¼20;20;

dotted line); median time to relapsewas177 days fordotted line); median time to relapsewas177 days for

combination therapy and 27.5 days formonotherapy.combination therapy and 27.5 days formonotherapy.

Fig. 4Fig. 4 Time to symptomatic relapse (mania orTime to symptomatic relapse (mania or

depression) in men.No treatment differencewasdepression) in men.No treatment differencewas

seen betweenmen receiving combination therapyseen betweenmen receiving combination therapy

(84 days,(84 days, nn¼16; solid line) andmen receivingmono-16; solid line) andmen receivingmono-

therapy (67 days,therapy (67 days, nn¼18; dotted line);18; dotted line); PP¼0.811, log-0.811, log-

rank test.rank test.

Table 4Table 4 Treatment-emergent adverse eventsTreatment-emergent adverse events11

EventEvent Olanzapine combinationOlanzapine combination

therapy (therapy (nn¼51)51)

nn (%)(%)

Lithium/valproateLithium/valproate

monotherapy (monotherapy (nn¼48)48)

nn (%)(%)

Risk differenceRisk difference

(95% CI)(95% CI)22

DepressionDepression 19 (37.3)19 (37.3) 14 (29.2)14 (29.2) 8.1 (8.1 (7710.4 to 26.6)10.4 to 26.6)

SomnolenceSomnolence 10 (19.6)10 (19.6) 4 (8.3)4 (8.3) 11.3 (11.3 (772.1 to 24.7)2.1 to 24.7)

Weight gainWeight gain 10 (19.6)10 (19.6) 3 (6.3)3 (6.3) 13.4 (0.5 to 26.2)13.4 (0.5 to 26.2)

AnxietyAnxiety 7 (13.7)7 (13.7) 7 (14.6)7 (14.6) 770.8 (0.8 (7714.6 to 12.9)14.6 to 12.9)

TremorTremor 7 (13.7)7 (13.7) 4 (8.3)4 (8.3) 5.4 (5.4 (776.9 to 17.6)6.9 to 17.6)

ApathyApathy 5 (9.8)5 (9.8) 8 (16.7)8 (16.7) 776.8 (6.8 (7720.2 to 6.5)20.2 to 6.5)

AstheniaAsthenia 5 (9.8)5 (9.8) 6 (12.5)6 (12.5) 772.7 (2.7 (7715.1 to 9.7)15.1 to 9.7)

DiarrhoeaDiarrhoea 5 (9.8)5 (9.8) 8 (16.7)8 (16.7) 776.9 (6.9 (7720.2 to 6.5)20.2 to 6.5)

InsomniaInsomnia 2 (3.9)2 (3.9) 13 (27.1)13 (27.1) 7723.2 (23.2 (7736.8 to36.8 to779.5)9.5)

Abnormal thinkingAbnormal thinking 1 (2.0)1 (2.0) 5 (10.4)5 (10.4) 778.5 (8.5 (7717.9 to 1.0)17.9 to 1.0)

1. Common (incidence1. Common (incidence5510%) treatment-emergent adverse events in either group.10%) treatment-emergent adverse events in either group.
2. Treatment difference in incidence of treatment-emergent adverse events, olanzapine combination therapyminus2. Treatment difference in incidence of treatment-emergent adverse events, olanzapine combination therapyminus
monotherapy; asymptomatic 95% confidence interval about the difference.monotherapy; asymptomatic 95% confidence interval about the difference.
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Extrapyramidal side-effects were minimalExtrapyramidal side-effects were minimal

in both treatment groups. The associationin both treatment groups. The association

with extrapyramidal side-effects, particu-with extrapyramidal side-effects, particu-

larly tardive dyskinesia, has long beenlarly tardive dyskinesia, has long been

regarded as a major drawback of typicalregarded as a major drawback of typical

antipsychotics, as patients with bipolar dis-antipsychotics, as patients with bipolar dis-

order appear to be more susceptible to suchorder appear to be more susceptible to such

effects than are patients with schizophreniaeffects than are patients with schizophrenia

(Kane & Smith, 1982).(Kane & Smith, 1982).

There was no abnormal increase inThere was no abnormal increase in

non-fasting blood glucose or cholesterolnon-fasting blood glucose or cholesterol

levels at any time in the study group onlevels at any time in the study group on

the 18-month follow-up period. This studythe 18-month follow-up period. This study

might not have had sufficient power tomight not have had sufficient power to

determine treatment differences; further-determine treatment differences; further-

more, assessment of the potential impactmore, assessment of the potential impact

of treatment on glucose homoeostasis wasof treatment on glucose homoeostasis was

limited because the glucose measurementslimited because the glucose measurements

were non-fasting. Laboratory changes thatwere non-fasting. Laboratory changes that

were noted included an increase in plateletwere noted included an increase in platelet

count with monotherapy, but not withcount with monotherapy, but not with

combination therapy; the significance ofcombination therapy; the significance of

this difference, however, is not readilythis difference, however, is not readily

apparent.apparent.

Methodological limitationsMethodological limitations

Several limitations of the current study bearSeveral limitations of the current study bear

mentioning. First, the statistical power ofmentioning. First, the statistical power of

the study was based on the assumption thatthe study was based on the assumption that

168 patients receiving olanzapine plus168 patients receiving olanzapine plus

lithium or valproate during the precedinglithium or valproate during the preceding

acute phase would have met remissionacute phase would have met remission

criteria; however, only 99 patients werecriteria; however, only 99 patients were

available for the second randomisation.available for the second randomisation.

This reduced sample size provided approxi-This reduced sample size provided approxi-

mately 79% power (using assumed relapsemately 79% power (using assumed relapse

rates for combination therapy and mono-rates for combination therapy and mono-

therapy as in the original estimation) andtherapy as in the original estimation) and

might have prevented the primary outcomemight have prevented the primary outcome

variable from being statistically significant.variable from being statistically significant.

Second, the clinical characteristics of theSecond, the clinical characteristics of the

patient sample might not have been repre-patient sample might not have been repre-

sentative of the general patient populationsentative of the general patient population

treated in clinical settings, as it containedtreated in clinical settings, as it contained

a high proportion of patients whose bipolara high proportion of patients whose bipolar

I disorder had had a rapid-cycling courseI disorder had had a rapid-cycling course

in the previous year. Patients with a rapid-in the previous year. Patients with a rapid-

cycling course may be refractory to treat-cycling course may be refractory to treat-

ment with lithium (Benchment with lithium (Bench et alet al, 1996); it, 1996); it

would therefore be expected that patientswould therefore be expected that patients

in the monotherapy group would have ain the monotherapy group would have a

particularly poor outcome owing to a weakparticularly poor outcome owing to a weak

response to lithium treatment, and indeedresponse to lithium treatment, and indeed

we found that the median time to relapsewe found that the median time to relapse

in this group was shorter than that ob-in this group was shorter than that ob-

served during prophylactic lithium treat-served during prophylactic lithium treat-

ment in other trials (Cuestament in other trials (Cuesta et alet al, 2001)., 2001).

Related to this point is the fact that the pa-Related to this point is the fact that the pa-

tients in this study represented a somewhattients in this study represented a somewhat

‘enriched’ sample, inasmuch as they were‘enriched’ sample, inasmuch as they were

required to show incomplete responses torequired to show incomplete responses to

a preceding 2-week treatment with lithiuma preceding 2-week treatment with lithium

or valproate and then respond satisfactorilyor valproate and then respond satisfactorily

to concomitant treatment with olanzapine.to concomitant treatment with olanzapine.

This may limit our ability to generaliseThis may limit our ability to generalise

the results of the study to all patients. Onthe results of the study to all patients. On

the other hand, this study is thereby onethe other hand, this study is thereby one

of only a few to address the question ofof only a few to address the question of

whether a particular treatment that pro-whether a particular treatment that pro-

duces an improvement acutely – in thisduces an improvement acutely – in this

case, olanzapine – is able to maintain thatcase, olanzapine – is able to maintain that

improvement; that is, whether what getsimprovement; that is, whether what gets

the patient well can keep the patient well.the patient well can keep the patient well.

Another limitation of our study is thatAnother limitation of our study is that

although plasma concentrations of bothalthough plasma concentrations of both

lithium and valproate were maintained welllithium and valproate were maintained well

within the target range and were in linewithin the target range and were in line

with those of other maintenance studieswith those of other maintenance studies

(Cuesta(Cuesta et alet al, 2001), the valproate levels, 2001), the valproate levels

were nevertheless towards the lower endwere nevertheless towards the lower end

of the therapeutic range. In addition, asof the therapeutic range. In addition, as

was discussed in the report of the precedingwas discussed in the report of the preceding

study phase (Tohenstudy phase (Tohen et alet al, 2002), assignment, 2002), assignment

of patients to lithium or valproate wasof patients to lithium or valproate was

made on the basis of the treatment prefer-made on the basis of the treatment prefer-

ences of the attending clinicians, ratherences of the attending clinicians, rather

than through randomisation. Accordingly,than through randomisation. Accordingly,

the study was not powered to show signi-the study was not powered to show signi-

ficant differences in outcome variablesficant differences in outcome variables

3 4 33 4 3

Table 5Table 5 Mean baseline to end-point changes in safetymeasuresMean baseline to end-point changes in safetymeasures

OutcomeOutcome TherapyTherapy nn11 BaselineBaseline Baseline to end-point changeBaseline to end-point change

Mean (95% CI)Mean (95% CI)

Treatment differenceTreatment difference22

(95% CI)(95% CI)

Extrapyramidal side-effects (score)Extrapyramidal side-effects (score)

Simpson^Angus ScaleSimpson^Angus Scale MonotherapyMonotherapy 4747 0.530.53 770.13 (0.13 (770.4 to 0.2)0.4 to 0.2)
0.35 (0.01 to 0.68)0.35 (0.01 to 0.68)

CombinationCombination 5151 0.610.61 0.22 (0.22 (770.1 to 0.5)0.1 to 0.5)

AIMSAIMS MonotherapyMonotherapy 4848 0.040.04 0.13 (0.13 (770.1 to 0.3)0.1 to 0.3)
770.14 (0.14 (770.39 to 0.10)0.39 to 0.10)

CombinationCombination 5151 0.410.41 770.02 (0.02 (770.2 to 0.2)0.2 to 0.2)

Barnes Akathisia Rating ScaleBarnes Akathisia Rating Scale MonotherapyMonotherapy 4848 0.290.29 770.06 (0.06 (770.3 to 0.1)0.3 to 0.1)
0.20 (0.20 (770.06 to 0.46)0.06 to 0.46)

CombinationCombination 5151 0.160.16 0.14 (0.0 to 0.3)0.14 (0.0 to 0.3)

Weight (kg)Weight (kg) MonotherapyMonotherapy 4848 86.886.8 771.8 (1.8 (773.2 to3.2 to770.4)0.4)
3.8 (1.8 to 5.9)3.8 (1.8 to 5.9)

CombinationCombination 5151 89.189.1 2.0 (0.3 to 3.7)2.0 (0.3 to 3.7)

Laboratory analysesLaboratory analyses

Cholesterol (mmol/l)Cholesterol (mmol/l) MonotherapyMonotherapy 3939 5.175.17 770.06 (0.06 (770.3 to 0.2)0.3 to 0.2)
0.02 (0.02 (770.27 to 0.31)0.27 to 0.31)

CombinationCombination 4545 5.165.16 770.04 (0.04 (770.2 to 0.1)0.2 to 0.1)

Glucose (mmol/l)Glucose (mmol/l) MonotherapyMonotherapy 3838 5.935.93 770.50 (0.50 (770.9 to0.9 to770.1)0.1)
0.65 (0.65 (770.26 to 1.57)0.26 to 1.57)

CombinationCombination 4545 6.306.30 0.15 (0.15 (770.6 to 0.9)0.6 to 0.9)

MCH (fmol Fe)MCH (fmol Fe) MonotherapyMonotherapy 3737 1.891.89 0.02 (0.00 to 0.05)0.02 (0.00 to 0.05)
770.01 (0.01 (770.04 to 0.01)0.04 to 0.01)

CombinationCombination 4242 1.891.89 0.01 (0.01 (770.01 to 0.03)0.01 to 0.03)

Platelets (10Platelets (1099/l)/l) MonotherapyMonotherapy 3636 244.4244.4 35.9 (4.7 to 67.0)35.9 (4.7 to 67.0)
7736.7 (36.7 (7764.3 to64.3 to779.1)9.1)

CombinationCombination 4242 242.6242.6 770.86 (0.86 (7711.9 to 10.2)11.9 to 10.2)

AIMS, Abnormal Involuntary Movement Scale; MCH, mean corpuscular haemoglobin.AIMS, Abnormal Involuntary Movement Scale; MCH, mean corpuscular haemoglobin.
1.1. nn¼the number of observations available for assessment.the number of observations available for assessment.
2. Treatment difference in change from baseline to end-point, olanzapine combination therapyminusmonotherapy.2. Treatment difference in change from baseline to end-point, olanzapine combination therapyminusmonotherapy.
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stratified by lithium or valproate treatment.stratified by lithium or valproate treatment.

It was therefore not possible to determineIt was therefore not possible to determine

the relative efficacies and safety consider-the relative efficacies and safety consider-

ation of these two agents during the courseation of these two agents during the course

of this 18-month treatment period. Anotherof this 18-month treatment period. Another

limitation was the small sample size inlimitation was the small sample size in

several of the subgroup analyses, whichseveral of the subgroup analyses, which

might have prevented detection of differen-might have prevented detection of differen-

tial treatment responses. Finally, a treat-tial treatment responses. Finally, a treat-

ment group for olanzapine monotherapyment group for olanzapine monotherapy

was not included. Therefore, an assessmentwas not included. Therefore, an assessment

of any synergistic effect between olanzapineof any synergistic effect between olanzapine

plus lithium or valproate cannot be made,plus lithium or valproate cannot be made,

as it would be necessary to demonstrateas it would be necessary to demonstrate

that the combination treatment is morethat the combination treatment is more

effective than each of the monotherapieseffective than each of the monotherapies

alone.alone.

In summary, our results indicate thatIn summary, our results indicate that

long-term use of the combination of olanza-long-term use of the combination of olanza-

pine plus lithium or valproate may prolongpine plus lithium or valproate may prolong

the time spent in symptomatic remissionthe time spent in symptomatic remission

compared with lithium or valproate mono-compared with lithium or valproate mono-

therapy in patients who have achievedtherapy in patients who have achieved

remission with the combination treatment.remission with the combination treatment.

The most clinically meaningful adverseThe most clinically meaningful adverse

event was a mean increase in body weightevent was a mean increase in body weight

in the combination therapy group amount-in the combination therapy group amount-

ing to a gain of 2.0 kg over the 18-monthing to a gain of 2.0 kg over the 18-month

relapse prevention phase, compared with arelapse prevention phase, compared with a

loss of 1.8 kg in the monotherapy group.loss of 1.8 kg in the monotherapy group.

These findings may be useful to cliniciansThese findings may be useful to clinicians

for evaluating the relative risks and benefitsfor evaluating the relative risks and benefits

for each individual patient in determiningfor each individual patient in determining

the selection of pharmacological treatment.the selection of pharmacological treatment.
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CLINICAL IMPLICATIONSCLINICAL IMPLICATIONS

&& Olanzapine in combinationwith lithium or valproate prolongs the time to relapse,Olanzapine in combinationwith lithium or valproate prolongs the time to relapse,
based on symptom rating scale criteria, comparedwith lithium or valproate alone.based on symptom rating scale criteria, comparedwith lithium or valproate alone.
The advantage of combination therapy was seenwhether lithium or valproatewasThe advantage of combination therapy was seenwhether lithium or valproatewas
used.used.

&& Clinical features (rapid cycling, index episode type, psychotic features) did notClinical features (rapid cycling, index episode type, psychotic features) did not
predict treatment difference outcomes; however, being female or White predicted apredict treatment difference outcomes; however, being female or White predicted a
longer time to recurrencewith combination therapy.longer time to recurrencewith combination therapy.

&& Combination therapy is associatedwith greater weight gain comparedwithCombination therapy is associated with greater weight gain comparedwith
monotherapy.monotherapy.

LIMITATIONSLIMITATIONS

&& Estimates of relapse vary depending on the criteria used to evaluate remission andEstimates of relapse vary depending on the criteria used to evaluate remission and
relapse.relapse.

&& The lack of an olanzapinemonotherapy arm prevented assessment of anyThe lack of an olanzapinemonotherapy armprevented assessment of any
synergistic effect between olanzapine plus lithium or valproate.synergistic effect between olanzapine plus lithium or valproate.

&& Resultsmay have limited generalisability to the targeted clinical patientResultsmay have limited generalisability to the targeted clinical patient
populations.populations.
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